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UNITED STATES OF AMERICA
August 10, 1984

NUCLEAR - BEGULATORY COMMISSION
-

u?skED

BEFORE THE ATOMIC SAFETY AND -LICENSING BOARD
'84 ggg 73. A:1:56Glenn O. Bright

Dr. James H. Carpenter yn. . _
James L. Kelley, Chairman Ecc@fJQg 7

H&Y
In the Matter of

) Docket 50- W OL
CAROLINA POWER AND LIGHT CO. et al. ~

ar Harris Nuclear Power Plant,
ASLBP No. 82-h66-01

> a

Wells Eddleman's Contentions on Harris Emergency Plan
Brochure

Under orders as noted in the Board's 8-03-84 Order at
25, Wells Eddleman hereby files the following contentions on

the Harris plant brochure " Safety Infomation for the Shearon

Harris Nuclear Power Plant" (Carolina Power and Light Company).

227-A : The brochure is deficient in discussing respiratory

protection measures for sheltering and/or evacuation because it

fails to explain the best such means of protection, does not tell

m which means are relatively ineffective or totally ineffective,
i
'

and does not give sufficient emphasis to respiratory protection.

NUREG/CR 2272 demonstrates substantial variability,e.g. that a higher

| quality wet towel (4 layers) protects much better than a sheet,
shirt or handkerchief (against everything but CH I). Similar variations

3
are observed for dry towels. Respirators (e.g. 3M #8710) perform

best, and this should be mentioned in the brochure. Otherwise sheltering
may not be effective in protecting public health and safety.

227-B: The brochure's discussion of respiratory protection
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is derficient because it doesn't take sufficient account of the
1

need for, and most effective means of, sealing around the respiratory I

protection. NUREG/CR-2958 establishes that leakage is least when

panytyhouse are used to attach the protection, and much less if only
the corners are taped, for example. The need for sealing, the :

effective means to do it, and the need to pre-stock materials
(e.g. pantyhose or tape) to do it should be ===**mmad stated

in the brochure. Otherwise, inappropriate responses or ineffective

'

sheltering may take place.

227-C: As the primary means of public education under

) 10 CPR 50 47(b)(7) the brochure must assure that persons in the
i nt
i EPZ, including transiekas, understand the danger of a nuclear
'

accident as well as how to avoid it. The brochure should be improved

in clarity, particularly in labeling the pictures on page 1 (e.g.

| h h @ h o make it clear that these are steps in a sequential

! process. Also the language concerning the process should be improved,
e.g.

e.g. by positive language under step 1: STAY IND00MS. TURN YOUR!

RADIO OR TV to your EBS STATION; GET A BATTERY POWERED RADIO IF
4

YOU HAVE ONE. DO NOT EVACUATE. It is vital that the informatioun
'

concerning what to do in an emergency be as clear and easy to understand
|

as possible.'

227-D. The brochure needs to be clarified on page 1 to avoid
4 4 M4inappropriate or possibly dangerous actions: In the 3d column $

; concerning school children, there should be an explicit
sheltering /

reference (e.g. to; a the page re schoolpevacuations) to which anxious
parents can turn for information. If day care center children are

to be sheltered / evacuated, this should be stated. The instruction

to shelter pets and livestock should be clarified -- people should

not endanger themselves or use valuable time shethering animals
i when this may endanger their lives or health. In the 4th column

_._ the necessity to sign in at the _eyacuation_ center _should _be edWOeeggdo_
. __
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The brochure (p.1) treatment of sheltsring io not227-E.
clear enough about protection from airborne radioactive mEterials.
This protection is a necessary thing in an accident. 50.k7(a)(1).
It should explain that the reason you close windows and doors,>

cut off fans, fires or -heaters, etc. is to KEEP FROM DRAWING
4

Similarly |
RADI0 ACTIVE MATERIALS INTO THE HOUSE along with air.:

it should tell people how to effectively reduce breathing risk

through the use of properly sealed breathing protective devices
It fails(e.g. as described in Contentions 227-A and B above).

to advise persons staying indoors to adopt breathing protect $ on..

The Brochure's treatment of sheltering is deficient227-F.
i in that it dcean't explain the necessity. to get as far from walls

and windows as possible, with as much mass (walls or other objects)
Without such instructions,

between you and the outside as possible.This will not be " effective" 50.47(a)(l'
Thepeople may shelter in inappropriate parts of buildings.

instruction "few or no windows" (p.1 col. 3) is misleading

if rooms farther from the house walls are available.
Instead,

i
)

1

) the brochure should have persons identify a sheltering space

in their home (and tell them how to do it), which they then write

f
in the box on page one, probably af ter item 1: Our in-home shelter

is ... .

The informa tion "When you hear the sirens" on p.2227-0.
often -i

is poorly organized, wordy,jstated in passive voice, and fails to4

adequately

j /) answer important questions like "Why not evacuate just to be extra-
j

j safe?". The information daould begin with a descri$ tion of the |

siren signal for nuclear accidents. It should explain how it isi

J

different from fire, police, and ambulance sirens (a long steady

tone of 3 to 5 minutes). It should explain when the system is'

c

tested, and why. It should describe back-up actions later.

It should be written in shorter sentences. The answer to why-not-
evacuate should be that you may get more radiation outside than inside.The EBS Stations list on page 3 should emphasize the227 -H.

~

,
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m 24-hour radio and TV stations, so that in evacuations at
night people will be able to tune in. It should emphasize the

,

need _ to get hold of portable, or other battery powered radios

whenever a real emergency occurs (in case of power failures,

during/ connected with the emergency). The information in the
i long' (nearly as invisible as the warnings in cigarette ads) box
. at the bottom of the page should be placed in a colored, prominentt

box higher on the page, so that people will know these MOST

IMPORTANT INSTRUCTIONS, e.g. Do what the EBS Station says,

If it's different from what's in this booklet, do what the station says.
'

Otherwise, inanorppriate actions, or inadequate information flow

(thru not tuning in to an on-air station, or losing info when
.

the power is off) could result, violating NUREG-0654 II.G and II.E.5|

and 6.
&

227-I. The instrtictions for sheltering on page 4 do not
;

adequately exclain why sheltering may be the best thing to do,i

| It should explain that people will be andrax ordered to take shelter
! when they will get less radiation exposure by staying inside, than

they would get if they evacuated or stayed outside. It should emphasize

the importance of keeping out outside air (e.g. taping leaky windows),
staying away from the outside walls and roof oft shelters, keeping

as much mass between you and the outside as possible, and respiraton
protection as described in contentions 227A and B. Without such

instructions clearly presented, ineffective actions may result,

violating 10 CPR 50.k?(a)(1)in Amx advance, and be told how to do that.People should be encouraged to find their
best home sheltering areas

227-J. 1he instructions for sheltering (p.4) do not adequately
exclain how long one might possibly have to stay in shelter, and

how to receive information (either about changing conditions,

evacuation, that the accident is over, etc) if you don't have a
poetable radio to take with you to shelter. It might, e.g. suggest
leaving your TV on, very loud, or taking the phone with you.

- , . - . - - - - - - - - - - - - ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ _ _ _ _
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If cuch instructieno cren't giv;n, er onoth;r way to provida

information provided, NUREG-0654 II.E.6 may be violated, and

inappropriate actions (e.g. automatically coming out af ter 3 or 4

hours even though a radioactive release continues) may occur,

violating 10 CPR 50 47(a)(1).
,

227-K. In the sheltering instructions (p.h) a risk-<

benefit instruction for sheltering pets or livestock is very

important, but not included. If you would have to go outside to

do this, and a radioactive plume is near or present, the risk

may be gbeater than the benefit. Some notice of this risk / benefit
and instructions to listen to your EBS station for information

on outside radiation levels, is very imuortant for persons who

make their living with (or partly with) livestock, and for those

who might be tempted to go outside to nearch for a pet or nets.

While the plan cannot stop people fron inappropriate actions in

such situations, it needs to warn them, or it violates 10 CPR 50.h7

(a)(1) by not reasonably assuring that appropriate protective

measures can and will be taken.
always

227-L. The information on evacuation is not clearly identifiable

or well presented. Since evacuation is the most difficult of the

possible emergency actions, it is most imporatant that the instructions ,

for it be extremely straightforward and clear. For example, it's

clearly important to use the exact route in the plan, even though some

such routes look circuitous or turn odd directions. This goes unsaid.
|

The need for contamination checks of vehicles during evacuation is I

not mentioned. The imoortance of not driving too fast or trying

to pass up other drivers, because the opposite lanes are needed

for emergency k vehicles, police, fire, wreckers etc. is not

mentioned. There are no instructions for the handicapped except

to fill out a card-(not much help if an accident is occurring) --
! there should be some special instructions here for such persons.

.- _ ___ - -. ._ -.-- - -_. - .
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227-M. The ' evacuation information, p.5, is deficient in not

(1) explaining why doors and vents on cars should be closed and

houses should be closed up (to prevent radimitomac'tive material

- from getting in), does not explain respiratory protection well

(it should be as requested in 227 A and B above), does not advocate
_

taping over vents on cars whose vents don't seal tightly when closed;

(2) emphasizing the importance of not contaminating others, especially
'

for evacuees who do not choose to go to the evacuation center

(3) emphasizing the imnortance of signing in at the evacuation
&% encouraging it, e.g.

center,f=====*=**y for the purpose of making later insurance claims.Without these emphases, inappropriate action may occur.
227-N. The provisions for sheltering livestock for an evacuation,

and taking pets with you, are insufficient on page 5 because they
do not address the risks and benefits of taking tims to provide

!

for livestock versus the risk or being outside to go and come from
doing that, breathing hard while working, etc. As to netas, you

-

are instructed to take them with you only if you will not stay
at an evacuation center, but this ignores how many people feel about

:

pets and may confuse people and even delay their evacuating because

they are not sure they can provide for their pets if they don't
have an alternate place to stay. It would be clearer to stay that
after you sign in at the EC, places for peonle with pets to stay
will be found.

227-0. Because the very important maps of the EPZ zones ,

evacuation routes, and the schools charts are not yet available,

intervenor explicitly points out here diat their accuracy, clearness,

readability and usefulness are crucial to evacuation (and to sheltering
where parents may be so concerned for their children that theyrmy

go to daem at school, if they are not convinced the children will
be adequately taken care of). Legibility of all this information
is likewise important.

These matters cannot be adequately taken
_ . - - _ . ._. . _ _ - _ - _ - . = - - . . - _ - . _ _ _ _ - - - _ _ _ _ . - . __-_-_
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care cf with ut cooing that tho info on pp 6,7 cnd 9 m;ats th co

standards. That cannot be done until the info anpears.

E.G. reducing the standard EPZ map to 8k x 11 inches would be

illegible. Evacuation zones or routes printed in different colors
,

(one for each zone and its routes, e.g. ) |
|

227-P. The information for handicapped persons (p.8) is

deficient because it doesn't tell you what to do if you haven't

sent in the card, e.g. checking with neighbors to see if they

can notify you in an accident, help you close your home if youx

must shelter, etc. The information is also deficient in not
advising of helpful actions to take while waiting for help,

e.g. appropriate breathing protection (per 227 A and B), locating

items you need to take in an evacuation, even if you can't assemble

or carry then yourself, locating open windows and staying away

from draf ts, etc. Without such information, handicapped persons

may take inappropriate actions or not take appropriate protective

actions which they can perform, violating 50.47(a)(1).

227-Q. The information on page 10 (sirens) is deficient

in not referencing page 3 re EBS stations, and the box on page 1

where you are supposed to write names of EBS stations. This could

resultz in delays when a test or accident occurs, in people's

tuning in to the emergency broadcast stations. This would not

be timely notification, in violation of 10 CPR 50.47(b)(5) and (b)(7).

227-R. The nature of the danger, as presented on up 11-112,

is understated, misleading and vague. The existence of background

radiation is irrelevant in evacuations or sheltering, and the

discussion seems to indicate that radiation is so common that

it's almost OK. It ignores a substantial body of scientific

information (e.g. work of John Gorman, Radiation and Human Health 1981,
K.Z. Morgan, Cancer and Low-Level Ionizing Radiation, Bull At. Sci. 9/78)

_ .
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that holds that low-level exposure is notentially harnful, by

presenting the information in a self-contradictory manner --

radiation's in everything, but it could be harmful. This

should be clarified and related directly to nuclear accidents,

not to background. The contradiction between the initial statements

about background radiation and the instruction to "go to a place -

with no radiation" in the middle of the nage is especially confusing.

227-S. The description of radiation omits its most imoortant

characteristics to the 3verage person -- it cannot be detected by

any of our senses (vision, hearing, touch) and it is transmissible.

The nature of harmful health effects -- genetic damage and cancer, ya
non-

other diseases; is not mentioned. This information is misleading
Persons who don 't know risks may underestimate them. *

and could lead to inappropriate actions.4 Also radiation detectors
should be discussed here -- why they are not always sensitive enouFh

to tell you if you're in danger , why you should listen to the EBS.

The brochure should explain these dangers of radiation and how the

emergency plan is set up to help you avoid it by sheltering or

evacuation inf necessary.

227-T. The information on p.11 is confusing. and misleading

in its discussion of nuclear accidents. Although a reactor cannot

create a nuclear-bomb-like explosion, radioactive material can get

out of reactors -- the plant can " blow up" frnm steam explosions,

hydrogen ernlosions, ATVS or other breaches of containment.

The reader should be told that the plant can release radioactive

material and gases; into the air during an accident, and that
! the wind could carry it to persons in the EPZ. The most

imuortant fact about nuclear accidents is that they are possible.

That's why evacuation plans exist. The brochure should no t

mislead or confuse people on this important point, or peonle
may not take the brochure or its instructions or EBS instructions
seriously, leading to inaopropriate actions violating 10 CPR 50.47(a)(1).
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227-U. 'lhe brochure's a discussion of contamination on p.11

is inadequate because it (1) doesn't exulain the amount of washing

a-necessary for best deacontamination, or that radiation detectors y

are needed to be sure it's off; (2) doesn't adequately

explain how to reduce exposure from breathing or swallowing
.

radioactive material (e.g. don't eat anything that's been outside,

avoid eating during evacuation, take respiratory protection neasures); M

(3) seems to imply evacuation is the only way to deal with " shine"

and ground radiation, without exnlaining that it can be reducted

through getting farther from the radiation sources or nutting

shielding (mass) between you and the radiation. This all violates A
NUREG-0654 %

52x42 II.G.1(c).
227-V. Information on decontamination should be highlighted, s

and preventive measures and first-aid procedures for contamination

should be at least mentioned, if not listed off and exulained in

detail (the latter would be better), per 1Rx NUREG-0654 II.G.1(c).

This is an essential part of emergency preparedness for nuclear

accidents because it enables people to care for themselves, reduce t)
N

radiation exposure, and reduc 6 transmission of radioactive metevials
''

(provided the mimportance of decontamination in evacuations is

emphasized). Again, the undetectable nature of radiation to the
h

five normal senses people have, should be emphasized. 9
227-W. The infornation on page 12 is perhaps confusing and

misleading in that it first emphasizes safety (touting CPS:L8s

performance) and then says evacuations plans must be tested.

Assuring residents that an accident is "unlikely" is irrelevant

and against the brochure's purpose, which is to tell peonle what

to do in an emergency. Clains of safety and comnarisons with

would be better used clearly defining the emergency conditions, e.g'.y
other energy sources are likewise irrelevant. Instead, the space

t

" lower plant safety" and saying the plan was made because "we care .
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' UNITED STATES OF AMERICA
i NUCLTAR REGULATORY COMMISSION

In the matter of CAROLHA POWER k LIGHT Co. Et al. } Docket 50-400
Shearon Harris Nuclear Power Plant. Unit 1* ) 0.L.

CERTIFICATEOF SERVICE

WB Contentions on Harris PlantI hereby certify that copies op
Emergency Planning Brochure, and of List / Exhibits on Eddleman 41 (addl)

HAVE been served this 10 day of August 1983, by deposit in|

the US Mail, first-class postage prepaid, upon all parties whose

names are listed below, except those whose narws are marked with
(f r"41" documents)an asterisk, for whom service was accomplished by

sending a list and an offer to provide conies on request; this
was approved by the Board today in a conrerence call. Doexeting
and service agrees to accept 1 or 2 copies if the list is provided.

Jud es James Kelley, Glenn Bright and Janas Carpenter (1 cmy each)E
Atomic Safety and Licensing Board (1 copy only of 41 docuhents)
US Nuclear Megulatory Commissioni

Washington DC 20555

* George F. Trowbridge (attorney for Applicants)
Shaw, Pittman, Potts & Trowbridge *N uthanne G. Miller
1600 M St. NW ASLB Panel
Washington, DC 20036 USNRC Washington DC 255 5

'

Office of the E:tecutive Legal Director C Spence W Perry

Attn Docke ts 50-400/hol 0.L. b FEMA Room 840
500 C st. SWUSNRC 0Washington DC 20555 Washington DC 20740

* Dan Read,Docketir.g and Service Section (3x) CEAWE/FLP
Attn Dockets 50-h00/h010.L. Maleigh,7/07 Waveross

.

NC 27606Office of the Secretary -

* ""* Li"d" "* Littl*
a n$ ton DC 20555 Governor's Waste Ngt. Bd.

* John Runkle .
513 Albenarle B3dg
325 N. salisbuer st.|

Raleigh, NC 27611I Granville Rd ,

Chapel Hill Nc 2751h . Bradley W. Jones
eRobert Gruber USNRC Region II

4Travi.J Payne Exec. Director 101 Marietta St.
Edelstein & Payne' Public Staff Atlanta GA 30303
Blox 12601 gox 991
Raleigh NC 27605 Raleigh NC 27602

* Richard Wilson, M.D. Certified by ./(h
729 Hunter St.
Apex NC 27502

_ - - - . - - - - _ _ _ _ - - - _ . - - _ _ - . _ - _ . - _ - _ _ . - - - - -__ . - - - ._
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omments were also recently received from FEMA via NRC with copies

provided to the service list.*

1-14 WHAT IS THE EFFECTIVENESS OF BREATHING THROUGH A DAMP
CLOTH FOR REMOVING AIRBORNE RADIOACTIVE VOLATILES AND
PARTICULATES? EXPRESS QUANTITATIVELY FOR PROBABLE TYPES
OF FABRIC. HOW DEPENDENT IS THE EFFICIENCY OF REMOVAL ON
CONCENTRATION IN THE ATMOSPHERE? (DPC, H. D. Brewer)

a. Effectiveness is measured in terms of the fraction of contamination

that passes through the material. For example, a material that has

an effectiveness factor of 0.3 would allow 30% of the contamination to

pass through.
,

Effectiveness of several readily available materials has been measured

by D. W. Cooper and published as NUREG/CR-2272, SAND-81-7143.

According to this research, a damp cloth such as a sheet folded to 6

layers would have an effectiveness for particulates of between .91

and .22 depending on the particle diameter. For volatiles the

effectiveness was determined to be .45.

b. Effectiveness of other probable types of fabric are tabulated below.

This information is based on estimated penetration through expedient

respiratory protection materials at 50 Pa (0.2 in H 0) pressure drop
2

and 1.5 cm/s face velocity.

,)
' f

C/1360737
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DRY

b bMaterial No. Jayers Aerosol particle In CHal
diameter (pm)

0.4 1 5

3M respirator * 2 .03 .004 <.01
# 8710

cSheet 20 .66 .64 .020 1.0 0.6

Shirt 15 .54 .59 .070

Lower-quality 20 .53 .41 .015
towel

Higher-quality 6 .24 .13 <.01 0.6c
towel

Handkerchief 14 .61 .54 .032

WET

b bMaterial No. layers Aerosol particle I2 CHal
diameter (pm)

0.4 1 5

Sheet 6 .91 .88 .22 .45 .8Cd d.15 1.0

Shirt 6 1.0 .51 <.02

Higher-quality 4 .20 <.01 <.01 .21 1.0dtowel .10

Handerchief 2 .98 .95 .37

a. Available commercially in single-layer thickness.
b. Taken from tests at 1.0 cm/s, assuming penetration is the product

of single-layer penetrations.
c. Not shown to be statistically different from 1.00.
d. Wetted with 5% by weight baking soda solution.

',i

.

6

C/1360737
|

|
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c. Cooper has also performed research (NUREG/CR-2958, SAND -

82-7084) to determine the effect of leakage around the seals for

different materials, using several methods of attachment. The
'

effectiveness factors including leakage are tabulated below.

Effectiveness
Attachment Factor

Mask # Layers Method (including leakage)

3M - #8710* 1 Pantyhose .0058

3M - #8710 1 Fully taped .015

3M - #8710 1 Strapped .18

J&J - HRI8131** 1 Fully taped .042

J&J - HRI8131 1 Tied .361

Shirt (Oxford) 4 Fully taped .306

Shirt (Oxford) 4 Corners taped .744

Handkerchief 4 Fully taped .236

Handkerchief 4 Corners taped .676

Handkerchief 4 Pantyhose .277

Toweling (washcloth) 1 Fully taped .389

Toweling (washcloth) 1 Corners taped .603

Toweling (washcloth) 2 Corners taped .298

* Dust respirator

** Surgical mask

.

d. The effectiveness factors would not depend on concentration.

C/1360737
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7-7 HAVE EPZ RESIDENTS BEEN CLEARLY AND IN SUFFICIENT DETAIL
ADVISED AS TO WHAT CONSTITUTES INADEQUATE SHELTER? WHAT
STRUCTURES ARE LESS EFFECTIVE THAN A CLOSED AUTOMOBILE?
(DPC, P. F. Carter, H. D. Brewer)

a. See response to 7-6.

b. For external exposure, any structure would provide better protection

than a closed automobile. Dose reduction depends on two factors;

- distance

- attenuation by passage of radiation through material.

Since cars provide little distance and little attenuation, they are not

as effective as larger volume houses, buildings, etc. The following

reduction factors are provided by WASH-1400, Appendix VI;

*

Wood Frame Masonry House
Cars House (No Basement) (No Basement)

Passing Cloud 1.0 0.9 0.6

Deposited Material 0.5 0.4 0.2

For inhalation exposure, the dose reduction is very dependent on

infiltration rates. Cars have high infiltration rates and as such
s

would provide less protection than structures.

7-11 WHAT ADVICE CAN BE GIVEN EPZ RESIDENTS IN REGARD TO
CONTINUING SHELTERING IF THERE IS A COMMUNICATIONS
BREAKDOWN. FOR EXAMPLE IF THE RESIDENT'S LINE POWERED
RADIO OR TV BREAKS DOWN OR IS NOT SUPPLIED WITli POWER?
(DPC, P. F. Carter)

See Brochure, Page 8, last line, "In case of an emergency, fire, police

and rescue units would patrol the affected areas and sound their

sirens . " Further, use of battery powered radios and car radios would

allow EPZ residents to receive information if they lost power.

j C/1360737

|
|

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ . _ _ _ _ _ _ _ _ . _ _ . _ _ _
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REGION 11

CATCUNA PCE & LIGHT CO.#
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h; .

I !APR 2 81982 { !h;],f[c .

i
'

h<' D 4 L E g/ ;g[jy,O

% nw,,..

zts
N2 olina Power and Light Company $;,;%.[^'

,

ATTN: Mr. J. A. Jones, Senior Executive i 1 w-

Vice President and Chief ' L',' ' ",' U. T, * ' '
'

.

."'"Operating Officer
411 Fayetteville Street 7; ' '.' , . f. .T'

. ,

Raleigh, NC 27602 ,
, f Rf, , j

Gentlemen: p,h,{ll ' f

Subject: IE Report No 50-400/82-03 nd 50-401/82f? - }',[-#""'

This refers to the investigation conducted by Mr. J. Y. Vorse of this
office on December 11, 1981 to February 26, 1982, of activities authori:ed
by NRC Construction Permit Nos. CPPR-158 and CPPR-159 for the Shearon
Harris facility.

Areas examined during the investigation and our findings are discussed
in the enclosed investigation report. Within these areas, the investi-
gation consisted of selective examinations of procedures and representative
records, interviews with personnel, and observations by the investigator.

During the investigation, it was found that certain activities under
your license appear to violate NRC requirements. These items and
references to pertinent requirements are listed in the Notice of Violation
enclosed herewith as Appendix A. Elements to be included in your response
are delineated in Appendix A.

In accordance with the provisions of 10 CFR 2.790(a), a copy of this
letter and the enclosures will be placed in the NRC's Public Document Room

k unless you notify this office, by telephone, within ten days of the date
*

\; of this letter and submit written application to withhold information
contained therein within thirty days of the date of this letter. Such

% application must be consistent with the requirements of 2.790(b)(1),
b The responses directed by the enclosed Notice are not subject to the

clearance procedures of the Office of Management and Budget as required
fi by the Paperwork Reduction Act of 1980, PL 96-511.

'
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Carolina Power and Light -

Company -2-

Should you have any questions concerning this letter, we will be glad to
discuss them with you.

Sincerely,

tcBJ_
ames P. 0"Reilly --

gional Administrato
- ~-

Enclosures:
1. Appendix A. Notice of -+-

Violation
ation Report

Investi!0-400/82-03and
2.

Nos.
50-401/82-03,

'

cc w/ enc 1:
R. Parsons, Site Manager

.
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APPENDIX A' ' '

.

NOT!CE OF VIOLATION

'

Carolina Power and Light Comoany Oocket No. 50-400
Shearon Harris License No. CPPR-158

Based on the results of the NRC investigacion conducted on December 11,
1982 to February 26, 1982, and in accordance with the NRC Enforcement-
Policy 47 FR 9987 (March 9, 1982), the following violations were
identified. ,

\ . 10 CFR 50, Appendix B, Criterion XVIII, as implemented by sectionA
1.8.5.17 of the PSAR, require *. hat inspection records identify the
individuals who performed the inspection. .

Contrary to the above, a welding inspector signed inspection records
indicating he had inspected welds and found them acceptable when, in
fact, the welds had been inspected by other individuals and he had
not personally inspected the welds.

.

This is a Severity 1.evel IV violation (Supplement II).

B. 10 CFR 50 Appendix B, Criterion !!, as implemented by section 1.4.9
(1.58) of the PSAR requires the licensee to comply with ANSI N45.2.6-
1973. .

. Contrary to the above, the licensee did not comply with section 2.2
of ANSI N45.2.6-1973 in that two individuals performed wold inspections
before they were certified by the licensee as being qualified to perform
the assigned work.

This is a Severity Level IV violation (Supplement !!).

/ Pursuant to the provisions of 10 CFR 2.201, you are hereby required to
submit to this office within thirty days of the date of this Notice, a -

written statement or explanation in reply, including: (1)admissionor
denial of the alleged violations; (2) the reasons for the violations if
admitted; (3) the corrective steps which have been taken and the results
achieved; (4) corrective steps which will be taken to avoid further
violations; and (5) the date when full compliance will be achieved.
Consideration mey be given to extending your response time for good
Cause shown.

APR 2 81982
Date

'

_ _ _ _ _ _ _ - _ .
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, $. < y ' ,I NUCLEAR REGULATORY COMMISSIONi E* *

:
REGION 11;.-

0,, [ 101 MARIETTA ST., N.W., Suitt 3100
ATLANTA,0EORQlA 30303*%,*%/ ,e

.....

'APR 2 8 1982

INVESTIGATION REPORT NO. 50-400/82-03 and 50-401/82-03
--

SUBJECT: Carolina Power and Light Cempany .

Shearon Harris Nuclear Plant
Unit 1

Improper Welding Inspection Practices

DATES OF INVESTIGATION: December 11, 1981 - February 26, 1982

c V /'/ r 2INVEST! GATOR: /. ~
yf .'Vorse, Regional Investigator Date SignedY

" Enforcement and Investigations Staff

I

REVIEWED BY: k . ( tunim M T4 87
Carl Icerson, Otrector Date Signed
Enforce ont and Investigations Staff

.
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A. INTRODUCTION

On December 4, 1981, the NRC Resident Inspector assigned to Carolina
Power and Light Company's Shearon Harris nuclear power plant,
advised Region II that several personnel had complained to him that a
welding inspector was not performing visual weld inspections properly.
The personnel who complained had no first hand knowledge; however,
the rumor among the welders and welding inspectors was that if a
hanger was located in an inaccessible area, the individual would
not inspect the weld but would sign it off as acceptable. One

complainant identified a specific hanger which was rumored to have
not been properly inspected by the welding inspector. This hanger
was inspected by the Resident Inspector and all welds appeared to
be acceptable. However, the adjacent hanger had one weld which
appeared to be rejectable. The Resident Inspector later learned
the hanger welds had been inspected and accepted by the welding
inspector in question.

Based on the number of personnel who were complaining about the welding
inspector's weld inspection practices and the potential impact en
the welding inspection program, an investigation was initiated by
Region II on December 11, 1981, under the authority provided by
Section 161.c of the Atomic Energy Act of 1954, as amended.

- 'B . SCOPE OF INVESTIGATION ,

A review of the information supplied by the Resident Inspector
disclosed one allegation to be addressed during the investigation.

'

This was:

A welding inspector was signing off welds on hangers and pipes
as acceptable when he had not visually inspected them.

During the course of the investigation, the Investigator held
discussions with numerous current licensee and licensee contractor
employees. Fomal interviews were conducted with 59 individuals
who were considered by the Investigator to have potential knowledge
of the alleged acts or practices. The investigation also included
an inspection of randomly selected hangers and pipes which had been
inspected by the particular welding inspector during the time frame
the rumors began forming.

The investigation included a review of appropriate regulatory
requirements, NRC records and licensee procedures and records
including:

10 CFR 50, Appendix B-

Shearon Harris Quality Assurance Program-

Fersonnel Training and Qualification-

Visual Examination of Welds Procedure
,

| -

|

|
. . .
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This investigation was conducted by one investigator and two inspectors I

requiring a total of 42 man-hours of investigative and inspection ]
activity on-site.

C. CONCLUSIONS

The allegation was substantiated in that the welding inspector had
' signed off. weld inspections he had not personally performed; however,

the welds had been inspected by inspector trainees who were working
with the inspector. This results in two violations of NRC require-
ments: ,

1. Inspections were performed by uncertified welders; and

2. Inspection records do not reflect the correct identity of the
individuals who performed the inspection.

,

.
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. DETAILS OF INVESTIGATION
,

- CAROLINA POWER AND LIGHT

SHEARON HARRIS NUCLEAR PLANT

DECEMBER 14, 1981 - JANUARY 22, 1982

.
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A. INDIVIDUALS CONTACTED

The following individuals were contacted during the course of the
investigation.

Carolina Power and Licht (CP&L)

G. A. DeBarres, QA Weld Inspector
K. A. Douglas, QA Weld Monitor

.
R. L. Faulkner, QA Weld Control and Surve,illance
S. M. Freeman, QA Weld Inspector
A. B. Giles, QA Technician
J. C. McDonnell, QA Weld Inspector
A. Lucas, Senior Resident Engineer
E. W. Mercer, QA Weld Inspector
S. W. Montastle, QA Weld Inspector
R. M. Parsons, Site Manager
W. H. Pere, QA Weld Inspector
K. B. Stanley, QA Weld Inspector ,

R. B. Strickland, Mechanical Inspector
G. G. Tingen, QA Weld Inspector
T. Wait, QA Welding Supervisor-

Daniels Construction comoany

Crew P-21: Reactor Auxiliary Building (RAB)

R. V. McLeod, General Foreman
W. W. Burton, Pipe-Fitter Helper
R. J. Carr, Welding Foreman
J. F. Goodsell, Welder
B. W. Nguyen, Welder
K. M. Norton, Welder
J. A. Owens, Welder
G. S. Peck, Pipefitter
R. D. Symank, Welder
M. D. Warlick, Welder

!

Crew P-35 (RAB)
;

i

W. T. Bohan, Foreman
D. L. Cauble, Welder |

R. W. George, Pipe-Fitter j
W. J. Jenkins, Welder i

T. R. Merideth, Welder j

M. D. Tatham, Welder -

|J. C. Woznick, Welder
|

.
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Crew P-17 (RAB)

D. E. Bradford, Pipe-Fitter
C. A. Brigman, Foreman
R. L. Grant, Pipe-Fitter
T. M. Lazafame, Pipe-Fitter
W. H. Martin, Welder
J'. E. Newsome, Welder
J. B. Starnes, Pipe-Fitter Helper
L. L. Whitehead, Pipe-Fitter
S. J. Whitlock, Fitter -

Crew P-14 (Waste Process)

R. A. Gardner, Foreman
W. C. Lynch, Welder
T. Smith, Welder
W. B. Surber, Welder

Crew P-20 (Waste Process) ,

J. A. Brincheck, Welding Supervisor
K.-T. Davis, Pipe-Fitter Helper
J. D. Foster, Pipe-Fitter
D. P. Freeman, Welder

' C. F. Green, Jr. , Welder-

J. W. Kilgore, Pipe-Fitter Helper
J. F. Lynch, Pipe-Fitter
D. C. Martin, Welder
D. M. Shargots, Welder
R. R. Stone, Pipe-Fitter
N. C. Sulton, Welder
G. G. Wilbon, Welder

Daniels Technical Services, Ltd.

D. A. Sands, QA Welding Inspector
B. L. Holcombe, QA Welding Engineer

Nuclear Regulatory Ccmmission (NRC)

G. F. Maxwell, Resident Inspector

i

._ . _ . . . -.. _. ._ .,._. _ _ , -. ._. _ _ . , - . . . _ _ . _ - -
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B. ALLEGATION

Occasionally, a welding inspector, Individual A, did not. visually
inspect welds on seismic hangers and piping. However, he signed
documentation showing that he had.

C. BACKGROUND
.

The Resident Inspector at Shearon Harris nuclear site expressed
concerns about certain workers approaching him and complaining
about a welding inspector, Individual A. Several workers stated
they were hearing other workers saying that _ Individual A was not
looking at some welds he was signing'off as acceptable. One
individual stated to the Resident Inspector that if a weld was
located in a difficult to access location, Individual A would not
acquire the appropriate scaffolding to allow him to have access to
the weld to be inspected. The Resident Inspector was further
informed that he could find an unacceptable weld on seismic cate-
gory 1 pipe hanger numbered A-3-236-1-CC-H-469. The Resident
Inspector looked at the welds on that hanger and found no rejectable
welds. However, on an adjacent hanger, No. A-3-236-1-CC-H-342 the
Resident Inspector found what was, in his opinion, a rejectable '

weld. It was later determined by the resident inspector that this
weld had been inspected by Individual A. Three additional hangers
were looked at by the Resident Inspector and no rejectable welds
were noted. ,

D. INTERVIEWS OF WELDING INSPECTORS

Eight weld inspectors including a supervisor, as well as four other
personnel involved in the QA weld inspection program were interviewed
by the Investigator. One individual stated he had heard rumors
that Individual A " inspected from the floor". Two individuals
stated they heard rumors that Individual A sometimes shined his
flashlight on hangers from the floor but did not go up and visually
check the welds. Five individuals stated they were aware that
Individual A had a very bad case of arthritis during the summer
months of 1981 and were surprised when they saw him up on the
scaffolding. Two welding. inspectors, Individuals B and C, stated
they inspected welds before they (the inspectors) were certified.
Individuals B and C provided the Investigator with signed statements
which contained the following information in essence:

Individual B started work as a welding inspector trainee
beginning sometime in September 1980. Initially, he was under

the direct supervision and received on-the-job-training frcm
Individual A. Individual A showed him what to look for

*
.

*
|- .

,
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regarding acceptability and when to reject a weld. After
about 2 months, Individual B began inspecting welds by himself,-
particularly in areas which were relatively inaccessible and
high up. Individual A remained on the floor signing off the

'weld inspection documentation and provided Individual B with a-
sticker showing the weld-had been inspected. Individual B.

placed the stickers on the hangers on which he had inspected
welds. ' Individual B estimated that he had inspected welds by

.

himself on approximately 50-75 hangers most of which were on
the 90ft. and 236ft. elevations in the Reactor Auxiliary*

Building. Although he inspected the welds prior to being
certified in January 1980, Individual B had no misgivings

~

about those welds he accepted. -In fact, he believes he was on
the conservative side and inspected all welds in accordance4

with AWS D1.1-75 Standards.

Individual C began his on-the-job-training with Individual A
in October 1981 for pipe hanger welding inspection. Indivi-
dual C estimates that he spent 3 weeks, 40 hours per week with
Individual A and, although he could not recall how many hangers>

they inspected, he estimates he alone inspected about 75% of .
,

the welds. That is, those welds which were difficult to get
to because of the need to climb scaffolds or physically
difficult to get to. When he rejected weld's the first several
times, Individual A climbed the scaffold, looked at the welds
and agreed they were rejectable. Thereafter, Individual C
rejected and accepted welds without Individual A looking at
them. Individual A always signed the weld inspection forms
(Weld Data Report (WDR QA 34 and traveler)) as well as the

.

weld inspection sticker. Individual C estimates that he'

; inspected welds on about 100 hangers by himself before he was
; certified.- In all of these situations, Individual A signed
: the documentation. Like Individdal B, Individual C had no
'

reservations about the welds he had accepted. He also
inspected the welds according to AWS D1.1-75 standards.

E. INTERVIEWS OF CRAFT PERSONNEL

Forty-two Craft personnel comprised of welding foremen, welders,'

pipe-fitters, and pipe-fitter helpers were interviewed by the
Investigator. Twenty-seven individuals had no knowledge of'

Individual A and could provide no pertinent information. Three
individuals stated they heard rumors that Individual A would
inspect from the floor and shine his flashlight on the welds. Five
individuals stated they observed Individual i. performing inspections
on welds which were high up and difficult to get to. One welder,

. .

_ . _ . _ -_ ._ ___ _ _ _ . . _ _ _ __ _ . _ _ _ . . . _ _ _ . _ _ . _ .
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-Individual D stated that Individual A accepted welds withcut looking
at them. A signed statement was provided to the Investigator by
Individual D which contained the following information in essence:

Sometime in the late spring or early summer, Individual D was
assigned to assist Individual A in locating and providing
access for inspection of welds on piping. This transpired on
a Saturday with no one else in the general area. The pipes
were located in the waste process area, elevation 236.
Individual A remained on the floor and Individual D climbed
the scaffolds and ladders, placing stickers on pipes signify-
ing the welds had been inspected. Individual A signed off the
paperwork. Individual D estimates that this activity took
place on approximately 100 welds, all non-safety Category 6-
and 7. Individual D expressed concerns to co-workers and
opined that this was the source of all the subsequent talk
going around the plant about Individual A not inspecting the
welds. Individual D thought Individuals E and F may have
knowledge about similar occurrences.

Individual E was interviewed and stated he had no first hand knowledge
about improper welding inspection. Individual E only acknowledged
hearing rumors that Individual A had welders put stickers on pipes,

.
. for him. Individual F was interviewed by the Investigator and he

'

provided a signed statement containing the following information in
essence:

Individual F, a pipefitter helper, estimates he assisted
Individual A in locating welds approximately 500 times. Most
of the welds were easily accessible and were looked at by
Individual A. On one occasion, however, in September 1981,
Individual A glanced at two category'7 (non-safety related)'

welds which were located approximately 20 ft. above him.
These were off the "MY column" and " column 2" of the East-West
Hallway.of.the waste process area. Individual A signed the
inspection sheet and handed the carbon copy to Individual F
for the craft records. He also gave Individual F two filled
out stickers instructing him to place them by the welds.

! However, Individual F did not do so because there was no'

scaffolding or ladder available, so he took the stickers
home. Individual F.was later requested by the Resident i
Inspector to provide him with the stickers. Only one was '

still available and this was given to the Resident Inspector
by Individual F. This.same sticker was later provided to the
Investigator. The sticker bears the initials of Individual A.

'

1
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Based on the information provided by Individual D regarding Indivi-
dual A's not inspecting welds on a Saturday when no others were in

~

the indicated area, a foreman, Individual G yas asked to. provide
the names of craft personnel who assisted Individual A on Saturdays.
Individual G provided those names to the Investigator. They were:
Individuals H, I. J K, L and M. These personnel were interviewed.
Individuals H, I, J and M stated they observed Individual A inspect
welds from scaffolds and ladders on Saturdays and he always appeared
to be inspecting carefully. Individual K stated he observed Indivi-
dual A inspect the welds alt.5 ugh he seemed reluctant to go high.0
Individual L stated he assisted Individual A with approximately 100
weld inspections. On one occasion, Individual A shined his flashlight
from a distance and accepted one weld. This, according to Individual L,
was on code 6 and 7 non-ssfety related piping, located high off the
floor.

_

F. INTERVIEW OF INDIVIDUAL A (WELDING INSPECTOR)

Individual A was interv,iewed at Shearon Harris on December 17, 1981
and he provided a signed st,atement containing the folicwing infor-
mation in substance:

Regarding signing off welds that he did not actually look at,
but which were inspected by trainees, Individual A explained
that he was always within close proximity to them. When
questioned by the Investigator as to whether or not he remained
at floor level while the trainee inspected welds high on the
scaffolds, Individual A declined to state where his exact
physical location was except that he was in the "immediate
vicinity". Individual A explained that sometime around April*

1981, EBASCO began sending revisions requiring reinspection of
some pipe hangers. Subsequently, for about a 3 month period,
Individual A went out and looked at the respective hangers. No
welds had to be inspected but he did have to verify the hanger
was physically present. Therefore, Individual A would often
shine his flashlight on the hanger while standing on the floor
to ensure the hanger was present and in its proper location.
He would then sign off the revised drawing and give to whoever
was assisting him, a. sticker indicating the date the hanger was
" inspected" to the latest revision. The as.sistant would then
place the sticker somewhere on the hanger. Individual A believes
this may have been misconstrued by others in the vicinity that
he was signing off welds without actually looking at them. Ini

fact, none of the welds on the hanger required any inspection.i

Individual A estimates that he inspected approximately 100 hangers
in this manner. Individual A denied having not inspected welds
on pipes or hangers, but signing them off as acceptable.

-

,
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l'G. WELD INSPECTIONS BY NRC

Based on the statements, made by several individuals, that individual A 1

signed off pipe welds without inspecting them, the Region II Engineer-
ing Inspection Branch was requested to conduct an inspection of
randomly sampled welds on hangers and pipes. It was further requested
that they draw samples from:

.

Areas which were relatively difficult to access;

Welds which were inspected on Saturdays; and

Welds which were inspected during the April-September 1981
time frame.

The results of the reinspection of welds conducted by NRC inspectors
are documented in NRC Inspection Report Nos. 50-400/82-01 and
50-400/82-06. A summary of that inspection is included herewith
as Enclosure 1. Two violations were identified by the inspectorsi

and they are discussed in the referenced inspection report.

H. REVIEW OF LICENSEE PROCEDURES

The problem of uncertified individuals performing inspections and
the inspection reports for those inspections being signed off by a
certified inspector was discussed with the CP&L Site Manager and
Senior Resident Engineer. They stated that such actions were
permissible in accordance with licensee procedure CQA-1, " Personnel
Training and Qualification".

A review of that procedure disclosed that Paragraph 7.1 contains the
*

following:

" Emphasis will be on firsthand experience gained through actual'

performance of processes, tests examinations, and inspections.
As the inspector in training develops proficiency, he may be
allowed to perform certain functions with minimal supervision;
however, he will not be permitted to " sign-off"' hold points
in verification of quality requirements for work activities."

,

In response to the Investigator's coments regarding the inspection
records being signed by an inspector who had not actually inspected
the weld, the licensee's site management representatives stated.that
the certified inspector was accepting responsibility for the welds,
therefore the inspector would only permit the trainees to accomplish
the inspection when he believed they were qualified.

|

|

'
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The licensee's procedure and imolementation of the procedure is
inconsistent with the requirements of ANSI N45.2.6-1973 which the
licensee committed to follow in that the trainees had not been
certified to perform the inspections in question; that is, no
" certificate of qualification" meeting the requirements of Section
2.2.4 of the Standard had been ccmpleted for the individuals.

The licensee's procedure is also inconsistent with Criterion 17 of !
'

Appendix B to 10 CFR 50, which requires that inspection records
identify the inspector who performed the inspection. An inspector
cannot " accept responsibility" for an inspection that he did not
personally perform.

I. FINDINGS

The allegation was substantiated in that the welding inspector
signed inspection records indicating that he had inspected welds
and found them acceptable when, in fact, he had not personally
inspected the welds. This action results in two violations _of
NRC re,quirements. These are:

'

1. The inspection records did not identify the individuals
(B and C) who had actually performed the inspections as

,

required by 10 CFR 50, Appendix B, Criterion XVII and
j Section 1.8.5.17 of the PSAR; and

'

: 2. The inspections were performed by individuals (B and C)
who were not certified to perform the inspections in accord-
ance with ANSI N45.2.6-1973 as required by 10 CFR 50, Appendix B,
Criterion II and Section 1.4.9(1.58) of the PSAR.

These violations appear to be the direct result of inadequacies in
C licensee procedure CQA-1 (Rev. 4), " Personnel Training and Qualifica-

, tion" or the licensee's interpretation of that procedure as discussed
in Paragraph H above.

,

i .

'

.

I e

. - , _ _ _ . . -- - -- _-. - __ -. . . - _ . ._



Af .
. . .

t
'* ...

l

ENCLOSURE 1

Followuo on Recional Recuest

Certain pipe welds and a random sample of difficult access welds on seismic
supports inspected by a certain welding inspector during a particular time frame
were reviewed by inspectors from the Materials and processes Section.

1. The following seismic Category I welds were re-examined by Region II
inspectors during the week of January 19-22, 1982:

-

COMPONENT
ID/ WELD NO. SYSTEM ITEM INSPECTED

CS-H-1790 Chemical and Volume Control Seismic Hanger
CX-H-1623 Chilled Water Return Seismic Hanger
CC-H-469 Component Cooling Seismic Hanger
BD-H-144 Blowdown Seismic Hanger
BR-H-731 Baron Recycle Seismic Hanger
CS-H-137 Chemical and Volume Control Seismic Hanger
RM-H-366 Reactor Make-up Water Seismic Hanger
SI-H-1018 Safety Infection Seismic Hanger
SF-H-704 Spent Fuel Pool Cooling and Cleanup Seismic Hanger
CC-H-800 Component Cooling Seismic Hanger
CT-H-205 Containment Spray Seismic Hanger
SW-H-2343 Service Water Seismic Hanger

*CC-H-342 Component Cooling Seismic Hanger

* NOTE: This hanger was alleged to be unacceptable.

In addition to the above welds, the inspectors also inspected the follcwing welds
on the laundry and hot shower tank #591-48, that were alleged to be rejectable.

ISOMETRIC WELD JOINT SYSTEM

1-WL-1095 FW-3708 Waste Liquid
~

1-WL-1092 FW-3702 Waste Liquid
1-WL-1090 FW-3697 Waste Liquid

Discrepancies noted as a result of the NRC reinspection are as follows:

a. The inside of the box frame windows for hanger CC-H-469 had not been welded.
A review of.the records for this hanger revealed that the weld ins:ector had
mistakenly referenced a -field change that would have deleted these welds if
the hanger had been designed for a twelve inch pipe or smaller. Hanger
CC-H-469, however, was designed for two 18-inch pipes.

.
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Enclosure 1 E

b. Field pipe ' welds FW-3708, FW-3702, and rW-3697, located on the too of sne
. laundry and hot shower tank, had small arc strikes on the base metal adja-

cent to the field welds. Carolina Power and Light Company (CP&L) procedure
;NDEP-601 for visual examination of welds, paragraph 9.11, states that " weld
and adjacent base metal shall be free of visible are strikes, weld spatter
and mishandling marks". -

c. In addition to the above pipe field welds, arc strikes and weld spatter were
noted on vendor welds between the above field welds and the tank. The weld
inspector had not reported this condition as required by paragraph 19.9 of
CP&L's Quality Assurance Program for Radioactive Waste Management System.

The three examples noted above were reported as a violation of 10 CFR 50,
Appendix B, Criterion V and was assigned number 50-400/82-01-03, Failure to
Folicw procedures / Instructions for Visual Examination of Welds and Reporting
of Discrepancies,

d. As a result of the reinspections conducted during January, the Region II
inspectors concluded that the samples taken were representative of the more
difficult inspections the inspector in question had made on seismic
supports. Although one item of noncompliance was found, the NRC inspectors
concluded that this was an oversight by the welding inspector. When reading
the instructions he apparently failed to see that the field change had size
limitations. .The NRC . inspectors found inspection stickers with the
individual in question's name on supports that were very high and difficult
to reach.

This indicated that the weld inspector had made the inspections since all of
the reinspected supports were examined during the period that the weld
inspector was working alene. As for the reinspection of the three pipe
welds that were examined by the inspector in question, two discrepancies
were noted in this area and reported above. The Region II i nspection
concluded that a larger sample of pipe welds; particularity Non-ASME welds
inspected by this individual would need to be reinspected on a subsequent
inspection. An inspector follow-up item 400/82-01-05, Inspection of Pipe
Welds was open to track this problem.

'2. During the week of February 23-26, 1982 the Non-ASME welds listed below were
re-examined by Region II. The safety significance of this non-ASME pipe is i

established by section 1.8 of the Harris FSAR, which commits to Regulatory
Guide 1.143. The Guide identified the radioactive waste management systems
as an activity important to safety and requires inspection in accordance
with ANSI B31.1. CP&L procedure N0EP-601, Revision 0, conforms with the
requirements of ANSI B31.1 and is the procedure used by CP&L for visual
inspection of the Waste Processing System.

.

.
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Enclosure 1 3

WELD JOINT NO. SYSTEM DATED INSPECTED
.

"1-WL-641-P4-2353 Waste Processing 9-09-81
*1-WL-642-P4-2358 Waste Processing 7-18-81

1-WL-364-FW-1857 Waste Processing 6-27-81
1-WL-324-FW-1856 Waste Processing 6-27-81
1-WL-365-FW-1846 Waste Processing Date not recorded by NRC
1-WL-365-FW-1848 Waste Processing 6-27-81
1-WL-608-P4-2305 Waste Processing 8-11-81
1-WL-646-P4-2364 Waste Processing 7-21-81
1-WL-644-P4-2370 Waste Processing 8-11-81
1-2-WL-142-PW-1319 Waste Processing 8-18-81

* 1-2-WL-142-P4-1318 Waste Processing Inspection Sticker had
been removed

1-WL-717-FW-4016 Waste Processing 7-28-81
1-WL-717-P4-4017 Waste Processing 7-23-81
1-WL-679-P4-4051 Waste Processing 7-22-81
1-WL-717-P4-4015 Waste Processing 7-22-81
1-2-WL-143-PW-1316 Waste Processing 8-24-81

.

" NOTE: This joint was unacceptable

Of screpancies noted as a result of NRC reinspection were as follows:
,

(a) Butt weld joint #'s 1-WL-641-PW-2353 and 1-WL-642-P4-2358 had insuffi-
cient weld metal deposited on the external surface of the weld prep
resulting in areas of external weld concavity.

(b) Weld joint #1-2-WL-142-FW-1318.had two arc strikes. One of the are
strikes resulted in a pit in the base metal which had not been ground
or liquid penetrant inspected.

The discrepancies noted above were reported as violation number 50-400,
401/82-06-01, " Failure to Follow Procedure for Visual Examination of Pipe
Welds." -- - -

, o . .
, .

As a result of the above reinspections the licensee committed to reinspect
all Non-ASME pipe weld joints inspected by the welding inspector in question
and submit a list of their findings to NRC. This reinspection had commenced
prior to this inspector leaving the site on February 26, 1982 and additional,

discrepancies had been identified by the licensee.

,
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Carolina Power and Light Company
ATTN: Mr. E. E. Utley

Executive Vice President
411 Fayetteville Street j_////Raleigh, NC 27602 /

Gentlemen:

SUBJECT: REPORT NO . 50-400/83 ND 50-401/83-05
.

This refers to the routine safety inspection conducted by Mr. J. W. York of this
office on February 1-4, 1983, of activities authorized by NRC Construction Permit,

Nos. CPPR-158 and CPPR-159 for the Shearon Harris facility and to the discussion
of our findings held with Mr. R. M. Parson, Project General Manager, at the
conclusion of the inspection.

Areas examined during the inspection and our findings are discussed in the
enclosed inspection report. Within these areas, the inspection consisted of
selective examinations of procedures and representative records, inte~rviews with
personnel, and observations by the inspector. *

Within the scope of this inspection, no violations or deviations were disclosed.

Two new unresolved items resulted from this inspection and are discussed in the
enclosed report. These items will be examined during subsequent inspections.

In accordance with 10 CFR 2.790(a), a copy of this letter and the enclosure will
be placed in the NRC's Public Document Room unless you notify this office, by
telephone, within ten. days of the date of this letter and submit written applica-
tion to withhold information contained therein within thirty days of the date of
this letter. Such application must be consistent with the requirements of 10 CFR
2.7S0(b)(1).

Should you have any questions concerning this letter, we will be glad to discuss
them with you.

Sincereiy,

.

jun -
-

; D.. Verrelli, Chief'

Project Branch 1
Division of Project and

Resident Programs
,

Enclosure: i

| Inspection Report Nos. 50-400/83-05
;

and 50-401/83-05
t

ec w/ encl:
R. M. Parsons, Project General Manager

i
. _ .. . - . __ . .
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Report Nos: 50-400/83-05 and 50-401/83-05

Licensee: Carolina Power and Light Company '

* 411 Fayetteville Street
Raleigh, NC 27602

,

Docket Nos: 50-400 and 50-401
.

License Nos: CPPR-158 and CPPR-159 -

Facility Name: Harris 1 and 2

Inspection at Harris site near Raleigh, North Carolina
.

bd.l i 2 WMInspectors: m
J. ' York ,'} Date 51gnec

(U c-&% 2/;n/fs
'

W. C. Liu Date digneo

Approved by 87
J J. ake, Section Chief Date Signed

g' eering Programs Branch
i ision of Engineering and Operational Programs

SUMMARY .

Inspection on February 1-4, 1982

Areas Inspected
.

This routine, unannounced inspection involved forty-six inspector-hours on site
in the areas of independent inspection effort, safety-related pipe support and
restraint systems, and other safety-related piping system.

Results-

Of the three areas inspected, no violations or deviations were identified.

.
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REPORT DETAILS

1. Persons Contacted

Licensee Employees

"R. Parsons, Project General Manager
*L. Loflin; Manager-Engineering
"N. Chiangi, Manager-Engineering and Construction-QA/QC
*G. Forehand, Director-QA/QC .

*A.' Lucas, Assist. Project Gen. Manager
*M. Vernon Superintendent, QC
"E. Willett, Resident Mechanical Engineer
*D. Whitehead, Supervisor, Site QA/QC
*R. Hanford, Resident Engineer, Met./ Welding
*M. - Thompson, Sr. Resident Engineer._ .

"A. Fuller, Prinicpal Engineer-Mechanical
*G. Simpson, Principal Construction Specialist
"C. Osman, Principal Specialist-0A/.QC
*J. Nevill, Principal Engineer-Engineering

Other licensee employees contacted included construction inspectors,
technicians, QC inspectors, and office personnel.

* Attended exit interview

2. Exit Interview

The inspection scope and findings were summarized on February 4,1983, with
those persons indicated in Paragraph 1 above. The licensee was informed of
the inspection finding listed below. The licensee acknowledged the inspec-
tion finding with no dissenting comments.

.a. (0 pen) Unresolved Item, 400/83-05-01, Ground Areas on pipe support /
restraint No.1-SW-H-376, Paragraph 6.a.

~

b. (0 pen) Unresolved Item, 400/83-05-02, Administrative procedure for
,

approval of drawings associated with Design Change Notifications,
Paragraph 6a.

3. Licensee Action en Previous Enforcement Matters

Not inspected. .

4. Unresolved Items

Unresolved items are matters about which more information is required to
detennine whether they are acceptable or may involve violations or devia-
tions. New unresolved items identified during this inspection are discussed
in Paragraph 6.a.
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5. Independent Inspecticn Effort - Units 1 and 2 (92706)

The inspectors toured the Carolina Power and Light Research Laboratories
near the Shearon Harris Nuclear Plant in order to ascertain the capabilities
of these laboratories in the metallurgical and mechanical testing areas.
Since the testing for the weld procedure qualifications is performed by
these laboratories, the inspectors reviewed the calibrations for the tensile
and charpy impact testers.

6. Safety-Related Pipe Support and Restraint Systems - Unit 1 (50090)

The licensee divides the installation and inspection of pipe supports /
restraints into three phases. Phase I involves the installation of the
piping and support / restraint. Phase II involves the acjustment of struts,
placement of shims in box frame restraints, and the inspection of the
support / restraint after it has been totally completed. Phase III involves
the comparison of the stress isometric to the as-built locations of the ~
supports / restraints to insure that the analysis was performed for as-built
conditions. Shearon Harris Unit I has approximately fifty supports /
restraints in the Phase II condition.

.

The inspectors evaluated the following parts of the support / restraint
program:-

(a) Observation of work and work activities

The inspectors in conjunction with licensee welding ano construction
inspectors reinspected the following five supports / restraints that were
in the Phase II condition:

Hanger / Restraint No.1-SU-H-376 in the Service Water System-

Hanger / Restraint No.1-PD-H-1590 in the Plumbing and Drainage-

System

Hanger / Restraint No.1-4-WG-H-522 'in the Waste Processing System-

Hanger / Restraint No. 1-4-WG-523 in the Waste Processing System-

Hanger / Restraint No. 1-SW-H-4/3 in the Service Water System-

At the time of the inspection it appeared that all of the supports /
restraints conformed to the drawing with the exception of support /
restrairt No. 1-SW-H-376. This support / restraint had two apparent
overcround areas, one on the northwest (NW) corner and one on the
southwest (SW) corner. Both areas were just above a fillet weld on the
same vertical tube steel member. In a telephone communication on
February 7,1983, the licensee stated that measurements were made on

.
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tha't date using an ultrasonic thickness device that showed the wall
thickness in the ground area on the NW corner to be 0.230" and:on the
SW corner 0.235". The tolerances for the thicknesses en the tube steel
are maximum 0.275" and minimum 0.225". Therefore, the areas met the
minimum wall thickness requirement and were not reportable. Until the
results of the licensee's inspection and the method used for inspecting
9round areas on other hangers can be reviewed, this will be Unresolved
Item No. 400/83-05-01, Ground Areas on Pipe Support / Restraint No. 1-Sh-
H-376. During the inspection, it was noted that the piping tolerances
were indicated on Drawing _No. CAR-2165, G107S02 (02 indicates sheet 2)
with the approval initials in the sign off block and a Professional
Engineering (PE) Seal. It appeared that the field installation
tolerance for the supports / restraints inspections were being taken from
sheet 1 of the drawing. The appropriate signatures and PE Seal were
not affixec to this sheet. The licensee stated that sheet I was a
Design Change Notification (No. 530-0769 Rev. 2). There.was insuffi-
cient time during this inspection to review the licensee's procedure
for handling Design Change Notifications ano drawings and_the safety
significance was not of a level that would warrant an extended inspec-
tion.. Until the relationship concerning approval signatures for these
documents can be reviewea with the licensee, this will be Unresolved
Item No. 400/83-05-02, Administrative Approval of Urawings Associated
with Design Change Notifications.

(b) Review of QA Implementing Procedures
.

The inspectors conducted a general review of QA procedures to verify
that all craft, NDE, and inspection personnel associated with the !

installation of pipe supports and restraints have been trained; that
docunentation for quality requirements of materials and components are
met prior to installation; and that nonconformances and defects are
documented and proc 2ssed in accordance with established procedures.
The following QA procedures were partially reviewed by the inspectors:

E rocedure CQA-1, " Personnel. . Training and , qualification", Rev.12P-

Procedure QAI-1.2, "QA/QC Personnel Oualification Requirements",-

Rev. 13

4 Procedure NDEP-10. " Training Qualification and Certification of-

Nondestructive Examination Personnel", Rev. 3#

Procedure TP 40, " Training and Qualification of Construction-
,

Inspection Personnel", Rev. 4

Procedure CQC-2, "Nonconformance Control", Rev. 4-

Procedure CQC-6, " Receiving Inspection", Rev. 0-
.

.
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(c) Review of Work Procedures

The applicable code for safety-ralated pipe ' support and restraint !

systems is the ASME Boiler and Pressure Vessel Code, Section .III,
Division 1, 1971 Edition including all addenda through Summer 1973.
Mechanical snubbers shall be to 1977 code plus addenda through Summer
1978. The inspectors observed various activities and documents
associated with the installation of supports and restraints to deter-
mine if code and procedure requirements were being met. The inspectors
reviewed the following work procedures pertaining to safety-related
pipe support and restraint systems to determine whether they were
app.oved by authorized licensee personnel:

,

Work Procedure Aporoved Date

MP-06, " General Welding Procecure for 07/23/82
Carbon and Alloy Steel Pipe Weldments", Rev. 14

TP-04, " Calibration of Centrolled Tools", Rev. 20 01/12/83
.

TP-34, " Inspection of the Installation of 09/15/82
Safety-Related Pipe Hangers", Rev. 6

'

TP-39, " Inspection of Drilled-In Expansion Anchors", 10/13/82
Rev. 4

WP-33, " Installation of Wedge Expansion Bolt Anchors", 09/28/82
Rev. 6

WP-110, " Installation of Seismic Pipe Hangers and 11/11/S2
Supports for Seismically Analyzed Pipe", Rev. 7

In addition, the inspectors partially reviewed those work procedures to
assure that technical adequacy of activities pertaining to safety-
related pipe support and restraint systems were being met. This review
was also performed to ensure that provisions for required preinstalla-
tion and in-process inspections are performed in a timely manner, and
that bolts, nuts and washers are of the proper type and correctly
installed.

Within the areas inspected, no violations or deviations were identified.

7. Safety-Related Piping - Unit 1

The inspector examined the welding activities described below relative to
safety-related piping to determine whether applicable coces and specifica-

,

tions were being met. The applicable code for this work is the ASME Boiler
and Pressure Vessel Code, Section III, Subsections NC and ND,1974 Edition
including Addenda through Winter 1976.

.
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a. Observation of Welding' Activities (55183)

The below listed welds were examined in process to determine work
conducted in accordance with traveler; weloer identification and
location; welding procedure; WPS assignment; welding technique and
sequence; materials identity; weld geometry; fit-up; temporary attach-
ments;' gas purging; preheat; electrical characteristics; shielding gas;
welding equipment condition; interpass temperature; interpass cleaning;
process control systems; identity of welders; qualifications of
inspection personnel; and weld history records.

Weld No. System
'

, tW-1977
,

Service Water
,

'

FW-159 Residual Heat Receval

FW-142 Safety In]ec.i.on

FW-2008 Service Water

FW-1950 Service Water,

CS-103-2-SW-1 Chemical and Volume
Control

b. Welder Qualification (55187)

The following welder qualifications records were reviewed:
. . .

Welder Symbol System Observed Welding

E-7 Residual Heat Removal

-C-53 -. - Residual Heat Removal -

- - --, - .., ...-- ...

D-76 Service Water

The following welder performance qualification tests were observed in
'progress:

Welder ID WPS -

| 32/353 1A4

32/354 1A4

Within the areas inspected, no violations or ceviations were identi-
fied.

|
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IBASCO ATTACHMENT TO FCR-AS-446.
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COMMENTS:
. . . . .

As per telecon between Chuck French of CP&L and O S Yue of Ebasco on
'

.4/15/81. Approval of welding any 3 sides of joint connection apply to
hanger framings and hanger member to gusset plate joint- in which it~

connects to embedded strip plates only.

.
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'EBASCO ATTACliMENT TO FCR-AS-446.

COMMENTS:
. . . .

As per telecon between Chuck French of CP&L and O S Yue of Ebasco on
4/15/81. Approval of welding any 3 sides of joint connection apply to

~ hanger framings and hanger member to gusset plate joint in which it
connects.to embedded-strip plates only.
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Fil'c SH P-1/2

- CONSTRUCTION QA SECTION
'

PERSONNEL. TRAINING

.

Date: September' 12, 1980
-..

.

. Training Period: ik hours

. . .

Topic: Hanzer insoection'A documentation

(see attached outline) '*

.

...

.

Instructor:. V. Safarian
_.

.

The following personnel attended the above described training:

Pete Tingen
Judi McDonnell
Steve Mountcastle
William Pere
Ward Mercer
-nt* W ai~n'
T.J. Wait

<
st -y

'

Inst /Gctor

.

!
,

. .
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Outline for Retraining,

A. Responsibility of Welding Inspectors

-1. Quality.not Quantity

3. Inspection in accordance with requirements of Hanger Package-
*

1. Check PW, DCN, other pertinent data

C. Inspection in accordance with the Dwg.

1. ' Weld sy=bol review (AWS)

2. Verification of # of welds in accordance with the Dwg.

3. Verification of type of welds in accordance with Dwg.

4 RCI if question occurs in Dwg.

5. No sign off if hanger not in accordance with Dws. Package.

D. Doct=entation

1. Dws. sign off

2. Traveler sign off

3. Seismic WDR sign off

.

. _ _ __._______________._______.__..___-.___.._-.____.____-._____._._____-_m.___ _ . _ _ _ _ _ _ _ _ __________.___._____m_ _ _ _ _ _ - _ _ _ . _ _ _ _ _ _ _ .__________m
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File: SH P-1/2
1

|

l

CONSTRUCTION QA SECTION l
PERSONNEL TRAINING

U;\0I.t. . . n. ..- J. i

'" !.',..''"';''''.Date: 4/6/81 r ', ; -
.,

,

Training Period 2 hours

.

Topic Post Weld Heat Treatment

Instructor: Fasih Shaikh- Welding Engineering

The following personnel attended the above-described training:
'

Bruce Giles Bill Pere
Ward Mercer Steve Mountcastle
Pete Tingen Andy Bartrom
Jim Root Clay Rhodes
Judi McDonnell T.J. Wait-

Bill Russellj

i

###* ' ' '
Distribution:

~

Personnel fil es for Instructor
above personnet

.

5

-- +- -. ,m, ,- ---n- s se+x-v-, -e -- -- ,-e--- ,
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CORPORATE QA/QC SECTION'

PERSONNEL TRAINING

!

Date: 12-10 21
,

Training Per.iod: Decenber 10, 1951 for i b n'ir

Topic: Inspection and documentation of Seismic Pipe Hancers

.

!

!
I

i

Ins truc to r- T.J. Wait

The following personnel attended the above described training:

James Root
B!11 Pere

Qen Stan1Q
Steve nountcastle
Gilbert DeBarros

I

|
t ,

' *
t

~

A,/ x 1
,

; ~

.

'
Instructor

.

- -- _ _ _ - - _ . . _ - . . - - . - - - - - - - . - . - - _ - - --__..--._---------.----.--------___------_.----_--_J
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SERRCN HARD.IS PC'.?ER PIAN'"

G ECEIVING ~RAINI!G PR03 RAT.

hner /7-Al /979uns
,

SUBJECT COVEREDs- phism % n h% |} n n a O 6)_1[tA
frn m1mtd #

~

.

A

/\ ./n >

INSTRUCTCR:

|IE?CTH OF CIASS: 2-)mu,,
_

TE FOLLC*4I'C PERSONNEL ATIENED 'IEE ABOVE ESCRIED TRAINI?C :

1. IPAree h r
2. f) > iu t o '%_uf
3 2thekA Gnfi s ,
4 '7)enel H e/J u_,
5 bMI 6 c. wa rwAEA o

*

.

6.
7. ~

' ~" ,' | Q,T ![',''

.

8. .. .

9.
10.

.

CC??'ENTS: PtM D,1.I
W A1 UTI Ll ZF4 -14 T CMI RFfT/GTt: s

.

.

'
VERIFIED BY: R 13~

David C. Whitehead De te_

QA SPECIALIST *
s

| =

.

.

mi n i /- .i...-a
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SEF3CN MA?3IS PCER PIAI."r

QC RE::EIVINO TRAINI!O PRCG?a!'

9

A e not 9,/979dan i

SUBJECT COVERED: A, ], /L/38//f u (t/m/MM
& &

INSTRUCTCR: # hijfth. / /

IENOTH OF CIASS: /- AtB ,
.

TE FOLIC 4rc PERSONNEL ATTENIED DE ABOVE DESCRIED TRADi!!O

1. T a n b l |-k d ( L a >
2. Vhi t-t Hn ef ek.&& W.

~' ' ^ ' "3 - L--_ '
4 F44n+'(% m
3 2')1 m A o - T)n h is 1 ' '

.
.

6. "DaAv A /i Jhi+1 he n 4
7.

,
m a t *./. , s. .. .. s8. - :. ~

- . . . . .

9.
10.

CCPJGrTS: A WS Blot w Ae aren At ers c- R ett: w C

.

.

VERIFIED BY: / 7 (3 ")9. ,

David C. Whitehead
'

Late-.

QA SPECIALIST

1.

.

L

j+.1 O I/o - elNrm0 j.
_

,
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SERECN HARRIS PC'.'ER PIA 1.7

QC ECEIVINC T?aINI!C PRN?A.",

.

a

9/n/79mn:- -

SUBJECT COVEED: fM M b f d(7724$91) #_ i/ L ( fd(77&fECM
s136 L D ~54 M 80 L S . w]4G4 V0GT u)C LD MceT ]7'{ATrstfM7 *

r% t'4 G a i n < D fc n. Emot D Pc nTeh
*

.

INSTRUCTCR 6 o /f C { N. hM/(b
IE?CTH OF CIASS: 50 m/4.

.

TE FOLIMI?C PERSONNEL ATIENIED WE ABOVE IESCRIED TRAINI?G:
.

'. Id/i

2. /JL -1//' P2'AL

4. /// L) MlM13 7
MJ 4-un

5 * Pl.M% .

6. & &~'~~ c's er .e; 'ia . . . <
'

7. W h h -f ' '' '
.

8.
9.

'

10.
-

.

CCMME?TTS:

.

J

VE IED BY: b $ 4 h
'% vid C. Whitehead h1|e

*

QA SPECIALIST.

-
.

.

|
.

.

L- ]
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|

QC RECEIVINC TRAININC PRCC?a!'
'

Inn s // -H ~ 7 f

SUBJECT CCVEEDs P L<> d T (fos i Weig J/ u r 74eMi)
29 e o u t A + m e itj y r FoA iS A 11 e d f' L M 7 C' f
Ln) e h >> e e isv 7'c sf 'P e e A u 4. t c '1

s e su e /~4 s9t r/ e m AC DGL tsA-PfTCh r ^))*A n Ps 14 4 e

ECT-La-ott Wu - )

INSTRUCTCRs c|cF4vey |/ f hd / e =t
- - a.

IE?CTH CF CIASS: A O M //u
.

TE FOLI4WI?C PERSONEI. ATIENIED WE ABOVE IESCRIED TRAINI!C:

'1. %A9 Gt
2. B e b.a u u n a
3 ALAu / Lu
4 bAvoL Hn se d
5 'A / # . J M */ A . . '

6. ' ' r !. uMW
* '

'-
_, . . ,,.

7.
-

' - "' -4
'

.

8.
9.

10.
.

CCMMENTSs L'lA.53 kr s.t .fortjiegc7ost y givg
ALL $4/ f 17/41NS Lo M f AN3 w ed e' d ,

1 eAldrw eG ct M-r f w rH o7 0 m i m

.

.

e ;.

VERIFIED BY:- ( W tl |6
David C. Whitehead
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E a.11 as-8 ino
File Custodian File Nos.: 50-P-1

, ,Nesh File j SQ-N-30-

. _ . - - - .

Mr John Barris, Project Manager
Southwest Fabricating and Welding Co, Zac
90 Sox 9449
Bouston, TE 77011 |

.

I, Dear Mr Barris
.4 ~

Subject * CAROL 2MA POWER & LIGNT COMPANY .

,| SHEARON BARRIS WUCLEAR POWER FIANT
SF & W'S FABRICATICW IS0 METRICS
P 0 NY-435035

Attached please find the list of SF & W'S Fabrication
Isometrics which have been reviewed by Ebasco. Letters
shown in the remarks column for each drawing refer to
notes applicable to that particular drawing as follows:

Reviewed without comunents, proceed withI -.

I fabrication

Reviewed with comments, do not proceedY -

with fabrication without receipt of Ebasco's
comment print

Please acte that the required resubmittal of the prints
to SF & W Company will follow shortly. :

Very truly yours,.

I'

PFame '
*Attachment E Gebet..

Assistant Freject Manager
oss L I Loflia .

L E Nortia
Plant Manager c/o C R Gibsma
R M Parsons

'
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CARct.Ita Pad:. & .L:3E CO-PAf#
W~ ~::9' RE'J'~ ~' '~M 3

*

CCRPORATE G1JALITY AS5JXG E:ARTIF.NT
~ '

QA/QC - HARR:5 R.#6T SE: TION CCA-1 l--

TITLE: PERSO:i!!EL ""::~'N3 FC C P "*T CATICN ,

.

1.0 PURPOSI

The i=:e:: cf this ;recedure is to establis require =e::s and ;
. guide'' es fc- t:-='-* r and qualificatica cf perse..nel assiped ;

to perfor: ROC ac.ivities at a nuclear pcwer plan:. '

2.0 SCOPE

This pro:sc=n is a;;11ca:le to the site Quality Assurance /
Quality *- * C=1; pers:nnel whc perfem inspecticas, sur- .:
ve111a=ces, ar=-*-=:icca or testing activities- that are intended 3,

to assure :;:mality c' cons:metien or to verify ccafer=ance to j
quality n--' e=ents; and persc nel w:o review and accept or |
appmn :=z:De::ima, ar=+mtion or test docu:entatien er ot er lquality affe:.'=g c:c.=nects (e.g. procedures, instructions and ;.

,

specifica-*--*). 3;::csiestructive Exa=ina*. ion (.NDE) personnel :
trai * r acc! :;ua.11ricarica will be in a::orda=ce with Refenace
1. Fcr :::a p. poses cf tais procedure, refenness to inspe::1on |
activities d- ' des surveillance. This is an AS:G See: ion ~'I,

procecure. i*

,

3.0 REFE5ENCI5
-

.

1. Carp:rama 2A De;artment Nondestructive Exa=ination Manual
*

(EI .tnua*.) .; 4
2. ' I=st:; '- QA!-1.1, Visual Aculty and Color Perception Tests |3. I=st:.u:-'- CA -1.2, QA/QC Person =e1 0- 21 * fication Requinments |

t,

4.0 RESPC'3'----"Is |

|

4.1 *-an=r - CA/Q - Harris Plant Section +
,

2
The Mau:ager .1/QC - Harris Flast Section shall be respon- I
sit *J fe staff 1=g the QA/QC Unit with persc==e1 meeti:g |the a;:7 :;.-iata classificat1=n requireme=ts. 'i

1
'

4.2 Din e - QA~2C $|
t

The Care: tor - CA/00 shall have overall respo=sibility for
implanen:atiac of tais procedun. 1

i .

4.3 Su:er==te= den: - QC 3}
- "he St= peri =te:xte=t - QC is respe:sible to the Dinctor - QA/C }!,

for i=uphtatico of this procedure. !
,

-

e4
.

.

-1-

. .

- _ _ . . . _ _ - _ _ . - - _ . . . _ _ _ _ _ - - _ _ . . _ _ _ _ _ . _ _ _ _ _ , . _ , _ _ _ _ . _ , _ . _ _ _ . , _- _-
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rIfiTROLLED DOC!!ET
~

CARG.INA POWER & LIGiT C3 FAIN
UdDrR REVIS'"'N-' ' "

COR? CRATE CfJALITY ASSLEAtiCE MFARTIEC
"

| QA/QC - HARRIS PLAffT SECTION 00A-1 11

TITLE: PERSON!!EL TRAINI::G A:D OUALIF A-~.~::s.

4.4 Quality Assura .ce/Cuali--- ::: :152.; it Surer risces

CA/QC Subunit Super-is::rs e-*" sa:e crerall responsibility
for i=plementatica cf -" = ;:-a:e=re in their assig .ed
areas of responsibi'.ity. I

4.5 Quality Assurance /cual:.w := =-; see:ialist:/E rineers

Site CA/OC SpecialistsF--'-ae: s +-*'' be res;c= sit:le fer
indoctrinatica, tra * * i , :;-' " .:z:ic: a:d e.Cuatic: of

'

QA/QC perscanel in their ass'-- e: a:Tas of res;caribility.

1
-

5.0 DUCATION AND EX?ERIENCE

5.1 Personnel perfor=1=g cu2 a __r_: ins shall =ee: the educa-
tion and experience re:;u_~..:m=:.s set fcrth 1: Appendix A.

f 5.2 Acceptable equivale=ts = e e- ":1c: levels listed in
V Appendix A are as foll:ss:

1. In lieu of high scrcl: ''''tary (USAFI), state , county,
or local school sys.ac ais;: school equivale cy GD; or
two (2) years experian=a 1= -=truction operation cr
inspection work s'h- to at covered by the inspection
activity.

2. In lieu of 2-year ded;:ee 1: ecgineering/tect:olog7:
Satisfactory cc=plet::.oc cf " age credits wnich can be
evaluated to be c--- 1:le = :ta: requi.ed for a 4-yearg
degree; or two (2) years experience as a CA/CC Inspector
in a nuclear progrs=

3. In leiu of a 4-year : des:-se = =sn-engineering discipline:
Satisfactory :=plet.t.:: -" cal'ege crvdits whics can be
evalua*.ed to be cc:;:arsale = taa: rwquired for a 4-year
degree; or two (2) years experience as a CA/QC Inspector
in a nuclear prog z=-

,

4 In lieu of a 4-year ctes:se = -c neering: Four (4)
years experience as a :.UO: bpector in a nuclear program.

. , . ,

. .
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.

5.3 ?e experie:ce levels lis.ed in Appe . dix A are for directly
related experience 1. wer.: that is technically equivale:: ::
that .lich will be covend by the specific inspectic:/ as-*--
activity. Prior experience in construction operatic: er
inspe::icn work which is only simDne to the inspec-ic:/
testi:g activity may be sutstituted for directly related
exper.ence en a 2-month for 1-month basis, not to exceed -

*

two-tairds cf the total i=spection experience requirece::.

5.2 Prior experience may be applied to the experience leve*,.
requinments for more '" one inspectien/ testing activ1:7
prov ded the mquimments of 5.3 above are met.

6.0 PEYS! CAL CONDITICN

6.1 QA/QC icapection person =e1 shall meet the physical re:rt.in=er: .
for the particular CP&L classification involved at initial

( hiring.

6.2 Coctracted personnel er. ployed to aug=ent CP&L QA/CC i=spe:-
tors shall meet the physical require =ents of their e=ploprz.

6.3 . A/QC and augmented ins;ection personnel shall be testad toQ

\assure: -

1. Natural or corrected near distance acuity such as bei:g-
capable of reading the J-1 letters on a stancar: .*aegr"s
test-type chart or equivalent test type.

2. The capability for distinguishing and differentia-* !
contrast between cciors as de=c:strated by practical
democatration or test performa=ce.

.

6.4 Pers:nnel that fail the maar distance acuity or color se:se
testing may be evaluated and, through satisfactory de-cre: a-'

tics of capatility to perform the required inspectic..s, f'---
acce;:able for certification for a sub-category of inspe:" .-

| The ;ersonnel ncords a:111 reflect the evaluation ; recess j

used and acy inspection limitations imposed. '

: i6.5 The test specified in 6.3 (or as allowed by 6.4) shall be
I conducted cm an acnual basis.

1

6.6 Prior to fuel loading a;;11 cable CA/QC inspection a:d..
,

supervisory personnel tir.cluding centract personnel) 1 v:1 rec
in plant Start-Up/ Operations activities will participate i=.
the coc:pacy sponsored mzpiratory protecticn progrs= *--"=* -

; p=ys:. cal.
.
.t-

l
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7.3 INDoC7_".:A**0N C ~212.- : r

7.1 :;ewly assipe: pee s==al ::FAL and augen ed) will be _-s* ed
is the perf: _.z=== :f :neir intended assign =ent(s). Tr5 ' ' g
s:all be =- ''=-4 tar:as= a progra= censisting of ::de:- |

trination s=1 =- .:s *:2 tr*'ad g (OJT) under the cire:: super-
vision of .:. alt.fia: pe:s=:el. The degree of traini:( vill
depend on == : =f prev ons experie::e and tra1=ing. |,-

e- usis wi 1_e ::: fi:staa:d experien:e gained throup actual
perfor=an s =f ;:-m:ssces, tests, exa=1:ations and in:pe:: :ns.
As the ins;e: :r ds :: mi * 5 develops proficiency, he =2y :e
allowed t: pe-f:r =artai: inspection functions under .se super-

,

vision of ::= alified i:s;ecter; however, the qualifiec
'

i=spector is -1Ls. ** hle for reinspectic: to the exte:: ne:essar/
.to verify ::e *-" acy of tua trainee 's inspection. ii:M;:1 :
" sign-off" z=a*.1 tie ac===;11shed by the qualified inspe:: r and
certifies - * a:=e;.a:ce f the cc=plete: Work.

v
7.2 (a) Pers:==nel ;searf:rx::g CA/QO activities shall be 1:::ctri-

natet 1: :..mse proje:t i=f:r=ational areas n'ecessary for
effe::in c:ss.1=ati:n and acco:plishment of their~

assiM a: ".T:.tias and rssponsibilities. Indoctrina:1cn
shall to 1 r- r-ted on CA/3C Personnel Indoctri=atio=
Cheer-Qff (F :s CA .7) and consist of, but not be '4-d ted
to:

. 1. C&-=** ' and Organizational Relationsai;s
2. ::r:cuc-'~ to appropriate site personnel.

3. 3:.ims a=: Easp=sibilities
4. CFE - C::.L ::::C Procedures, Instructions, repc-.s

rec =n-as and fi'ing system.
5. W-'' :h.wetives of site CCA/CCC Procedurss.
6. 0.:r.es smd Itandartia to be e= ployed.

(b) QA/Q pe.m*. :=v:17ed with plan: Start-Up/Operztiens
prior : f.aal *.=a:1:4 will receive indoctricata : in:

1. 3a:' * gi:11 Health & Safety Program i

2. Zus. ri Ac ic:
3. '''m:r=al Safety Program
4. F1.re Przw:: ice Fregram
5. Se== :7 .*nsrs:-

|
.

i
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7.3 A;;endix A to this procedure 3;e:ifies the tra'-- ; ti=e
re uire: for the 1 :1vidual inspe::ics/tes ing L:.;vities.
'h.ere the inspector in training has been pmva:::31 cern-
fled for the inspection /testi=g activity by as: : ar ergs:1-
zation, the classrocma hcurs may te reduce: by =e-calf 2::
the OJT** hours =ay be reduced by two-thirts. -ers ===e ;
qualified for cons: rue 1on ;:ase CA/C0 act:.Jitis:s ::clu:ing
those qualified througn teh O! training ;r:gra=. s e :: .11-
dered qualified f:r equivale:. Start-Up a.: ;ersn: ;;s.se
CA/QC activities pr=vided in:octra:ation is rs:n vid as:

,

docu ented in appli:acle Stare *J;/Operatie: ;-* e ;re:s:;.res.

:lotes: 'Classrec training in:121es lect _. ez, di:: ==:.:::,

and de:cestrations of the uses of c:-"--::s ::cl.s.
and equip:sent related te the inspec:1=, et-ing
activity; and the ad=intstration Of a;:;r:;ria.a
exa=instions and tests.

tV 'Where equally applicable to =cre :ts: ::a ins;s:-
tion / testing activity, OJT time =sy te a;;;.ied.
to each of the appropriate activ:.tes.

7.4 Formal training =4-dn4=tered by the CA/QO Spe:12.11st/
Enginners/ Subunit Supervisors to develop or cat =tain the

r proficiency of inspection personnel, shall be ds==entet.
Those training rec =rds shall include the f=110. :q infor-
nation: '

1. Name of Inspector-

2. Subject Matter
3. Date
4 Time Spent - -

5. List of Atterssees ,

8.O C*JA'3- OA7:C!! PRIOR TO C"iR*3*ICA"' C?

Price to assigt:nent to perform specifI.: inspectic /tes.1:g f.=:ticas,
CA/^0 persoccel sna11 meet the d-4- require:ents f:r t e assig,-.

ment as delineated in Appendix A. Classroom, self-s a:y ans pract:.:a1
demonstrations shall be perfor ned and documented in a::Ortas:e wit:
Reference 3..

m
'
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S.O (cont.) !,

Qualificat n : :sf c= ;any persc=e1 tran=ferred, frc=
other unit :r :s=:s= m.1 hired frc= organizatic=s wnich provide.

direct serv:.:ss -.m =a 3/0C Unit, w11*. be reviewed for accep-
tance agal:r. =a :re-t'wce:ta of this procedum. The hspect:r's
personnel fi .e a_~ =a ans::a ed to st:v tne results of .no review
and identify a=* m--' g a:d/or testi ; required prior to certi-

~ b e.7 :n: "-' tic:a1 trainis; is requ:. red, certifica-fication. a

tion /recer-2.:1-- . =ay be a.ffected based on previcus quali-
fications.

.

~

9.0 CERTIF'ICAT* I

91 subuni- I.=w-_: rs. :A/oc seecia*ists and Engineers

| 9.1.1 * -"~. Icpervisers, QA/CC Specialist and Engineers a
*

'

ars = - -d supervisory a.d tectnical respo.sibilities i
:aamec .sc.al y c: continatic:a of for.:41 educa:1cn, j
;rv--"+ := alci=g, previous work experience and-

*=- cf indoctrinatica to satisfactorCy perfor :
=Dec.r -T-=:ta . Such personnel are consi:ered
gr****"'' * wittout examination to perfor= 'thg following
. ::c. =:s as appl.icable to the activities within their"

..

..r g - :s

1:. ".z=, :;ualify a:.d supervise CA/CC perso=e1 in.

1:nz:actio::, monitoring and testing assig=ents.

2. "seve*:p and =4*4 =ter oral / written qualification'

=tia:s.

3. E5.vtha=a capabilitias and perfor=ance of CA/Q
pers=:mel. '

=. Em as e reau.lts of exasinatioca, inspections ard
mz:s.

5. la va*.::sp and prepare nos CA/QC procedures and-

1:=r:-1.c:ticca.

5. Sur.wir QA/2C and Construction operations proceduns
asc i=stractions fo * a;proprista connit: ants and
:=ai- gras:ts.

O "l. ".Ja-*-* -a t review of Jite generated documents vnica
"a.. sm documentary evidence of the quality of '

-"* =ar safety related ite=s and of activities ,

s *!ac ( quality. i,

'.s.
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9 1.1 (cont.)

8. 7er.ew of procureme:: :::.=s:: fer ine'.2
at:s of CA mquireme=u.

\ .

9. 7er.ew of Suppliers' d::.=ns:.ats: . t: assure
;r::ured ite=s coc;17 V . *1 rsqu:.rs=er..s of.

;ro:uncent documents.
!

10. 71as, sched' ale and z=; err 2e 1:.:;e:: :ns as:
| sur teillacce of cenzt .*.:.1= s= c;ersta:ns
| a:tivities.,

11. Identify quality prc:::le=a a=: i=itiate, rec:::s::.2
cr provide resciuticca.

, 9 1.2 Other activities assigned is :.no Saur.it se;erris:rs

] an as follows:
c

91.2.1 QA surveillar.ce
*,.

1. Perform CA Samil. lance cf cons:mett:n .:
; installatics,1:specta.cn azzi testing ;

activities. !!,
'

-
. .

''2. Perform CA Sumf. nan s cf selected , *,
general activ.'*. ins su; pcrting ratter than

'

directly Mlated te the installatic:. -

testing or ina;ection of pere 2 ent plast
items or stru:::.:res.

3. Perforin te -=1 doc =me:t review of.

constructico .A Be:oren.

I
9.1.2.2 civil & Str= Jet m. ;

1. Sampling ass :sz. :4 ef :=: rete =atar1.als
(i.e. cement, aggregate, at:1xtures : .

| wa ter) .

2. Concrete prod.: t=..

.

3. Sampling a::d taa =4 of ;1aat1: cor.:reta
and grout.

4. Ccumpressive tasting of c:n=reta a 1 gr: rat.

.

7
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e
9 1.2.2 (cont.;

5. Tensile test:ng of reinfore:ng sten.
bars ar.1 cadweld apec1: ens.

6. Installation of Moct.anical splices-

(cadwelds) in concrete reir. forcing cars.

7. Calibrat:.:n and field adjustment of
measuring devices.

| 8. Windsor Probe System.cf testing ec:: s e.

strong a in place.
. .

| 5.1.2.3 Materials t *ecords
; 1. Receipt storage and issue cf nucisse
!cm safety n iated plant items and con-
iC sumables.
I

2. Construction site procurement of mc* mar
safety niated plant items and onr.s.=a:;.as.

3. Acessuulations, review, filing and c:c=rr.".
of rocceds which are required to furr.sa:
docume:tary evidence of the quality or
nuclear safety related items and of ac.s-
vities affecting quality.

|

| 4. Contrel of construction and operatt:ca
l ' contrci documents..

; *

I 5. Control of recons of permanent pla:t 1:muna l

3 transferred between unita or off-s:.:a.
I

6. Assently of Code Cata Reports ter s.aram"
to the Naticnal Board. *

i .1.2. 4 Moctonics1 & Weldir.s,

I 1. Installation and pressure testi:4 cf - m
systems, componenta and HVAC duct w:rs.

2. Field fabrication / modification cf .t :=g, ,

j subassoaslies.

.

-S.
.
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9.1.2.4 (c=t. )
.

2. Appli:a_i= =' ':i" type. sy=bol sta:p
te AS:E 0xe Cass pi;ing and subasse=blies
and sys.e=s.

Preparati= =f IS'E C de Oa.a Rep:rts.'+.

5 Cleanli=ess "-e;ectic=s f pipin-

s . s te=s am ===one nts .

6. I:spect = c' =de v2.ns.

7. Cualifica ic= cf welders and welding
operatcrs. .

I
.

S. Field ul.i=.g :f ASIE Code Class ar.d i
ncn-code ' = = piping. I

.

9. 7-atallati== veldins =f pressure toundary
c==pc=ents.

10. I=stallati== welding of Seis=ic Category
I structural s.ael me: bars, banSers and .'
supports.

11. Field fab-icanon welding of piping sub-
assec611er, a:ks, str.:=tural steel me=bers,

b. angers a:d s=_ ports (i=cluding studs).-

12. I=stal'.at' m welding of steel li:er plate.

. .. . .

13. Post-wt2d be.at treat =sst.

9.1.2.5 . Start-Uo/O e-st2.=..s

1. Proced: e -ernew

2. Turnovers ,

)
i

3. Docume= Be r_n

4. Mainta-=m e a.zi 3:xii'i=ation Control
-n

Q 5. CA Surn '' ' e-= of Start-CP/ Operations

6. Inspe ct' ~ =

o

_ _ _ . _ _ ___ - . _ . _ _ _. _ . _ _ . _ . . _ - . _ _ _ _ _ _ . . _ _ . ~ . _ . _ . . . . . _ _ _ _ . . - . . . _
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TITLE: P'- w. Ti"NG A'O ::AL FICA- ON
1

e

e, .3 .e se::el, net necessarily classi'ied as a -- |
Specialists /F.ngineers may be assip.ed sups.- := -- 1

espc:sibili .ies within their areas of te---? |
expertise when evaluated by, the CA/QC Sub --- 1

Superv sor as being capable of perfer=ing :e I
-

superr scry assig. ment. The evaluation s-=" ce '

d:-~-ted and shall take into account the f "-:- r i
fa=:crs: i

-

s

I. Education !
-

.

.

2. Experience |
t

2. De=onstration of Capability I

:.2 ' *s sonnel perfor--i g CA/QC activities will be e"--O !
f.~. certi'ication af ter ce= plying with paragrapn: E.- i
o- 0.0 as ap;11 cable. Cert:.fication shall be do- -- -

cc ::M/Q Persennel Qualification / Certification (?::= 2 : }
asi .s h = ' cc:.ain, but not be 14-4 ted to, the fc" v::s i
1:':rrma-' ': s

1. Z=;1 syne's Name
N-

2. Name cf person being certified

2. Activity qualified to perform

4 Data of certification and effective period

5. Basis fo- certification )
,

1

E. Sig.ature of Director or his desig=ee
'

3.3 Ca. ifica ic: by the Director means the inspect:- :.: =~'ed
: perf::= t .e following as applicable to the 1:.rpe:--

; tasting antif.ty:

1. Recc:-i 1:spection, examination and testing dz:.a. !

- 2. Ic=Imment approved inspection, exa=1.ation a== ter-- r
| pr:cmdures. |
|
' 2. Plznt i=specticcs, evaluations and tests; se:- :p te:=:s. |
| 4 '~"- preparatica and -set-up of related e-"---' . |

A. Evaluate the validity and acceptability of 1:.r:e- .

arx-- n ion and test results.
-10-
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9.3 (c=t. ) !

5. Rep r: *-~;ectic:, ex=-'-=:10: and tes: .m s;.:' .s.

6. Super-.se etter i=spectir/ testing personne ..
.

7. Tr=" other p=~~~--1

S. Use calibra:ec ::cls and equi;:ent required f:r _ s
inspe: tic:/ esti .g activ:.*y.

9.1 Appendix A to . sis procedure identifies t,'.e in:1:_:ua' '

superv_.se:/ an: inspectien/ testing activites fcr .10:
CA/QC persensel =ay be assigned.

10.3 :EV II!SPECC:: Ac....n_ S

In the event a new woric activity and the associated inspectics
a:.ivity are c:::.:r es: se as to preclude prior q"=-"'-=-- * of
i=spectica perso==el, inspectics of the work sh.all te under

Isupervisory c= trol of the cog '~ ant CA/QC Specialist, -- ~er
cr Subunit Superviser. Assistance frc= the cog-4-=-: :iscif 4 e
e'r'aeer and =anufacturer's representative may be re:uested .o
facilitate i=itial qualificatics cf inspection / test.=g persc=:el.,

i he required CJT =ay be waived upon satisfactory de-=:ra+" n-

of ability to perform the inspection / testing functic=.

11.0 ETALUATION A.E RE E:.TIIICATION

11.1 The job perfor=ance of QA/QC persennel shall be evaluated
at intervals not to exceed two (2) years. QA/CC ;ersc=e1
who have Oct perfer::ied inspectic / testing activ:. ties fc-
which gaalified within a period of one year sm'' be re-

- evalua:ad pric- to assi ga-=''t to perform taa: ' *,e c i=
Cr test.

11.2 If the results of the perfo: ance evaluation (s) a e satis-
factor 7, the 4-d'vidual's cer*.ification shall be ----d----

11.3 If, duri:5 the ab,ove evaluation or at any other t:.=se, it
is deteW=d that the capabilities of an individual de =ct
= leet the regaire:nents of the inspection / testing a::i-ity,
that d"'''vidual s=all be removed from the activity u=:C sue
ti:ne taa: the required capability has been de--*:ra e:.

O
11.4 Recer:ificati = will be documented on CA-49A Fe=s.U'

-11-
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TI 1 E' Fr2C:.'.:EL TRAI::.223 A!!D QUALIFICAT:C:'
Ti

I
. .- _ . . ,,:.sc . . = . . ,

1
1

12.1 A file of QA/QC personnel certifica:t- - -

_ -le .r_
QA :.9/49A For s) stall be retained i: II. :r--- as.

12.2 A file of records required to supp r: :e s_ _i'--=:i::-

cf personnel assi=ed to perfor= 21/O 2::::.nties sna2
be establisned an: maintained. ~;e fi a -- "- * ce.
as a '-i um:

- 1

1. Visual Acuity Test Results (F:= !.1- 2.
|

2. Physical Ex= '"ation Results Or I -- = = 2 a ece::
3. Resu=e' of Education and Experience
4 I=doctrinatic: (Fom QA-47) g

5. Other training such as the respirz::: ;::-ete :::: I
program, heal h physics, sec.:rity. = :.. i

O ,

13. APPEID''I |

13.1 Appen:iix A, QA/QC Education, Exper'-- = 1 !--x- '--

Requi.9ements
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' :i:.5. TEA::::::GES . I ;PERIENCE REOUIRE2

ACh.\._L"~-~g
g p e_,

! HIGH | 2-YR ENGR / TECH .--YR | C~ us- u_t
. . ,

*' * .

ua ; SCHOOL I a-YR NON-ENCR E';OR I ROOM

I

C m ./STP.ucTuaAL- i

I i I !

Concrete Compressi.n Ter:- .s 2 1
- - -

,

-

"

Sieve Analysis 2 1. 0 2 5

Field Testing of Con-.* .e 2 1 3 2 _2
|

,

f
s

d

.'Re' ar & Cadweld Tensi~e
Testir4 2 1 3 | 3 24

i
-

Concrete Material Tes:i=g 4 2 0 2 -0'

s
:
i

Grout Testing 2 1 0 - 1 15
1

* i
Cement False Set Tes i=g 2 1 3 2 16

o

1C i
\.L'T Cen: rete Batch P12.nt

|
4 4C

I=spector 12 4 2

In-Place Concrete Test by
Windsor Probe Syse 2 1 0 2 16

Cadwid Inspectoi- 8 4 2 4 4C
,
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.
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OA/CC EU'JCATION. DIPERIEZE & ~~!1EIU II'UEEU'~~3-

.

.2.5 . T:_C ::ISG
; r.:s . EX?I: I:CI :.I:' 7.I:J '

'INSPE TIONTIESTING; HIGH 2-Y3. I;C-7 '! E E ' -YF. C' d5- 0JT-

I M'DE5 f Lm. 'U-E';~. E:;G.. :. OY-5CH00L
t I i

MA~EE~ALS & RECOE"S ! I -

| {Receipt Inspector
i

1. Secondary (OR Received) 12 i' 4 4 20

2. Rebar 16 i 6 la 20
,

,

' i
3. NSR Categories I & II i -

Off-the-Shelf Ite=s ! ,

,I i - 6 4 20Consu= ables 16
t

4. Stock Steel & Bolting I
Stock Tubing, Pipe and i
Fittings (FP & Radwaste) i .

Stock Tubing, Pipe and !*

!
*

'l 7 6 20Fittings (Code Class) 24
,.

a
E 205 *deld Filler Materials 40 2- 16 -

I
i

l 6. Engineered Items j
(Seismic I) :

Ecgineered Items
(NSR Categories I & II,
Radwaste & Fire Pro-

I
tection) ,

'
Primary -Engineered Items 44 2- 1T E 37

i

i

Pu-chase Requisition Review

1. Non "Q"-List Items 8 i J. 2 E 20. ,

i

| 2. "Q" -List Items 24 .2 6 6 40
|
:

!

' QA Records Clerk 8 r1 !UA 5 80

;

m. ,

|
3

.
,

~
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i A- ' #

:
!'

.i ;
Mech.. . .- - -

; . r . a- u . .

| |
'

Clea - - ''~pect. '.r 8 4 c : c0
i
,

Pre- - e =eo- Espec:cr 8 6' .
4 j 2C-

I

Valve -
-:r.se: i

Inst:"---- b;e::Or 24 8 t. i 3C-

:
.

Pipe I.:od .=a:- :z-i:n/ :
Modi''-=--- - b;ec: ion 12 8 4 - 2;--

- I
:.

Pipe, Fo: h deld
Insperte.- 24 12 6 i 8C

,

| 3 30 .Stru:: J. * I.nspector 16 8 4
,

fS tud .* ' -- I b ;ect:r 16 8 4 40-

,

Post ~ae :1 Ema: ' reat::ent
'

Inspe::=r 8 4 2 40+
.
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..._..._s... .S . O".r1.. ~.%-- .~.1. - _7. L ' ..
. . . . .

/d N
. _ _ _ _ _

*
. . . - .

l . 7.3 .
". *

. "L . * *6 e
i IN=,FEC"',0 N. *:h-.,,Ig,..u

HIGH 2-YF. G 7.,TE.H e-T?. | CLAS5- | OJT ;

A- .2.AES I E!:G . 3 c.00M 'SCHOOL 1. :7. TN-INCE'
_,

' I i
S Ar-CP ! I.

| 1 5
'

1

|| c 4 16Tur=cver - Mechanical 24 a
. .

! l

! 2 2 16 '

?.:rcover - H7AC 24 -

i !

?.irnover - Electrical 24 -. 3 2 ! 2 16 1

! !
:-

9 2 2 16'Tur:over - I&C 24 -

-| 6

] 2 2 16Tur:over - Structural / Civil 24 -

'

C e=-" .ess Inspe :icns 8 - | 2 : 2 20*

.

12 2 i 4 20Ins::.=:mntation !=spections 24 '

!.

| 6 40. Mec.anical Inspecticus 24 A-

:
Electrical I=spections 24 2 4 6 40,

I |
Sur e4' lance - PSTJISI 24 12 .

4 3 20

Surveillance - Operations 24 12 4 2 20

Su::sillance - Maintenance 24 ~2 4 3 20

Surveillance - E&2C 24 12 6 3 20

Surveillance - Start-Up
Acnivities 24 12 4 2 20'

,

Surveillance Wn4=trative 24 ~2 4 2 10

I
Surveillance - Technical

2 10Support 24 *2. -

!
'

Surveillance - General ;

(Refer to Note 1) 24 i ~2 4 4 20
,

|Note:
1. General surveillance certi. ,

fi:ation will cover basic items
suen as cleanliness, house-

.W keeping, training and qualifi- g

ca ions. This certificati:n |
| wi 1 provide the netuods fer I

preparing, condu= ing and |
'

,

re;crting surve1:Ia ces.
l
|
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!START-UP.

l I I .
.

Maintenance --:: 2=:-- -- Re r_e .- 24 S 2 2 E E .

:.
* I:

| Start-Up I:s :: 2--- Review 24 g 8 2 i 2-

. .
,

!.
i -

2 I i- IE&RC Inst:.:::ic: Se:_ew 24 ! 8
.

..
.

! i
*

General P.o:sdu es: i
~ *

Instructic: Be;;ew 24 8 _ 2 |
- 2 6

,
* t 8

h~ri&A Review 16 8 2 I I I'

.
I .

*

.i .' !
. *

C'4R&A Review 16 8 2 - I t, ' Z
i t.

..

S's/ pts Rersw 16 8 2 | 2 ii II -

''
I '
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:' 2- iPlan t Modi'' -= -- --- Se t_ew 24 12 4 i -
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MI5Fr* ' UEOUS j
(Non-Inspection /Testi .g *

g
Actitities)

i

, OA/0C Subunit Supertis:rs 468 354 25; !/A :/A

CA/0C Specialist 312 20E _
~;a ::,'a ::/A

OLJOC Engineer N/A 5/A
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CA SURVEI1*'4 : I *.

1

I 4 5 4
Concrete P S - *- " t = ? 24 8

' ' *O'

Concre te Te_* -I .* - .:Dr 24 8 4 5 -

i

Grout Place =m:- * -- - 12 4' 2 3 ! ~5l
i

i Structural 5.eC E. r.=
s .

Mc.itor 12 4 2 4 M

Cadwelding - : :T_ >~te 12 4 2 a -D
,

! 5 ADStils - Cont- .1 '- ----- 24 8 _
4

Expansion I t-5 ~e"*: ion .

2 ~5
Monitor 12 4 2 -

i

.

Electrical Ea:rsay '' ' '"" ;
23'

ns talla* ' - P --- - 24 8 4 1 -.

:
.

Cable Pui-e _. re- - ti= |@ 23
and Testinr F * - 24 8 4 *

- . .

Cleanness .m:---" ~ '~ 12 4 2 | ? 20
,

Protective '"e5 M''-= tion
Monitor 24 8 4 4 50

.

1

Mer hani cal " '-".al.la-
.

'

tion Monitec- 24 8 4 4 30
,

Hydrostati: h " +~- 12 6 4 4 20,

Hanger & * # st:al"ation:

Monitor 24 8 4 4 36-

Piping I=r-m''*-'- son. 24 8 4 4 30

HVAC Ductu:rr --e.a.'2.a* m
Monitor 16 8 4 4 2C

Receiving -- . 't.or 44 22 17 E 4Cu

In-Proces.s ~e~e. i !::a.':ity
Qualifitr-- .W::ar 24 12 6 5 4C

Final We'd 2:a.*-in mani.nr 24 12 6 E 4(
.

Non-Dest: :c .a *-*-s.ico
-

.

Monitor 44 22 17 E 4(,

'

- General 1:_'_t :;7 .acc:it.::-
2i

. (Refer t: Ima I: 24 8 4 *

Electri- ' :---- . -=: .::senta- .

tion Ins =- r---- ~' -ing 24 8 4 2-

i .
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! CA SURF ~T.: ANCE (cont. ) | ,i ,

| | I I:
'

Note: }
'

!l -

1. Qualificatien of CA/C0 ;-

Inspect:rs for'surve"h e j
, of on-site centract:r acti- g

vities is provided oy quali- a'

! Ificatic for specific sur- .
veillan:e activities. Fer |
exa=ple, surveillance of

|
-

..

'
contractor welding activities t :

* '
shall be performed by an -

inspector qualified in veld -

control surveillance. !
I

|2. Qualification of CA/CC
Inspect:rs for technical ; .a~

review of site generated |
,

recorcs is provided by speci-
fic activity qualificati::n.
CA/QC Lspectors qualified

,

.
for specific activity ars >

.

'thereby qtmHfled to review
records generated within the i
scope of that activity. j

;
'

3. Site CA Sa.-veillance
i

~

Fersome] may be conside ed ..

| qualified for general sur- |
l

| veillance by virtue cf their
! qualification in oos or more .

specified surveillance !

activities . In this case, the |
qualification shall require ;

the co=pletion of mqui.M !

indoct.-ination, self-study | f

and classroom training; ,
additi:nally, personnel shall ;
meet tse education and j.

experience requirecents out- .

lined in this Appendix. OJT, ;*

practical demonstrations, arx:
,/% exami:ations shall not be
|V required when qualification ;

,

is ac:2:clished by this j '

_.. ..
-

,

)

,

1
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* . ! I

|
'

i i '

|4. Site CA S=*v='- =-re ,

'
,

L 2 5 -

1 i

personnel may be --de ed g

1.
qualified for sw""= e "
inspection activi-"-- fc= w=ich |

*

1they hold or have ' =~ r=1'' i

CP&L certifica-1:c _ -his j ! !!
!!

case , the qualif'-*---- sW' | | ,

j'
require the c::=ple-- =f n- i ;

.

i ! ||quired indoctrina '~ a=id - . ::
self-study, addi-' --* ' 'y ,

persc=nel sb='7 ::ee: be ed:- !, -

;|
ti

.

! ;cation and exper-- requ: e- ,
'I

ments Outlir.e''. 1 ~~" * t'

appendix. No addi- -= CC'*, i j gj
.

classroom tra' i- ,, ;:-act'-=1 |

demonstrations a=1 " mmtic.s |
.

.

i, shall be requimed ace: cuali-
ffication is acc m -" W by
I

this method. ||.
.
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!
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P. O. Box 101, New Hill, N. C. 2756i
October 3,1983

Mr. James P. O'Reilly NRC-126 ~ i
United States Nuclear Regulatory Commission '

Region 11
101 Marietta Street, Northwest (Suite 2900)
Atlanta, Georgia 30303

CAROLINA POWER & LIGHT COMPANY
SHEARON HARRIS NUCLEAR POWER PLANT
1986-90 - 900,000 KW - UNITS 1 & 2

SHOP WELDING DEFICIENCIES IN SEISMIC I PIPE HANGERS
_ ..

SUPPLIED BY BERGEN-PATERSON, ITEM 95
UNDERSIZE SKEWED TEE FILLET WELDS ON SEISMIC 1 -
PIPE HANGERS, ITEM 72

.

.

Dear Mr. O'Reilly:.

Attached is our second interim repcrt on the subject items which were deemed
reportable per the provisions cf 10CFR50,55(e) and 10CFR, Part 21, on August 13,1982
(Item 95) and November 5,1982 (Item 72). Carolina Power and Light Company is
pursuing this matter, and it is currently projected _ that corrective action and
submission of the final report will be accomplished by December 1,1984.

Thank you for your consideration in this matter.

Yours very truly,

f W
R. M. Parsons -.

*

Project General Manager
Shearon Ilarris Nuclear Power Plant

*

RMP/sh
.

Attachment '

Messrs. G. Maxwell /R. Prevatte (NRC-SHNPP)cc: -

Mr. R. C. D.eYoung (NRC)

.
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Mr. James P. O'Reilly NRC-126

bec: Mr. H. R. Banks
Mr. N. J. Chiangi
Mr. A. B. Cutter
Dr. T. S. Elleman
Mr. G. L. Forehand
Mr. B. J. Furr
Mr. S. Hinnant -
Mr. L. I. Loflin
Mr. R. E. Lumsden
Mr. M. A. McDuffie
Mr. C. H. Moseley, Jr.
Mr. R. M. Parsons
Mr. Sheldon D. Smith
Mr. J. L. Willis.

Mr. S. R. Zimmerman
Mr. H. W. Bowles
Dr. J. D. E. Jeffries
Mr. M. F. Thompson
Mr. J. Nevill

.
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CAROLINA POWER & LIGHT COMPANY
SHEARON HARRIS NUCLEAR POWER PLANT

-
*

.

UNITS NOS.1 AND 2

INTERIM REPORT NO. 2 ,

SHOP' WELDING DEFICIENCIES IN SEISMIC f
"

PIPE HANGERS SUPPLIED BY BERGEN-PATERSON-

ITEM 95
-

(

UNDERSIZE SKEWED TEE FILLET WELDS ON
SEISMIC I PIPE HANGERS

ITEM 721

.

1983

.

|

REPORTABLE UNDER 10CFR50.55(e)
REPORTABLE UNDER 10CFR21

.
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SUBJECT: Deficient shop welds on pipe hangers previously accepted by
Bergen-Paterson (B-P)'and Ebhsco Welding Inspectors.

ITEM: Seismic Pipe Hangers

SUPPLIED BY: Bergen-Paterson Pipe Support Corporation, Laconia, New
Hampshire

NATURE OF DEFICIENCY:
1. Missing and undersized welds
2. Cosmetic weld defects
3. Undersized skewed tee welds .

4. Deficient welds accepted by B-P
inspectors and Ebasco Vendor Quality
Assurance (VQA) inspectors

DATE PROBLEM
OCCURRED: Prior to October 1,1982

DATE PROBLEM
REPORTED: On August 13,1982 CP&L (Mr. N. J. Chiangi) notified the NRC

(Mr. A. Hardin) that this item (Item 95) was reportable under
10CFR50.55(e) and 10CFR, Part 21. In our November 5,1982
letter, CP&L (Mr. R. M. Parsons) notified the NRC (Mr. J. P.
O'Reilly) that this item (Item 72) was reportable under
10CFR50.55(e) and 10CFR, Part 21.

SCOPE OF PROBLEM: . Seismic Category I pipe hangers which were inspected at the -

source of fabrication prior to October 1,1982.

SAFETY IMPLICATIONS: Deficieilt wclds could cause a safety-related pipe hanger to fail
under seismic conditions. As a result, if not corrected, they
could adversely affect the safe operation of this facility.
However, no hangers evaluated to date with the a'oove type
deficiencies have been found to adversely affect the safe
op2 ration of *.his facility.

REASON THE DEFICIENCY
IS REPORTABLE: The conditions reported in item 95 and item 72 represent

breakdowns in B-P and Ebasco QA programs which allowed
supports to be shipped with welds which were not in accordance
with design criteria. This incident was identified as reportable
under 10CFR50.55(e) and 10CFR, Part 21, due to the extensive
evaluation required and the breakdown in the QA programs.

CORRECTIVE ACTIO_N_: 1. Hangers with shop weld deficiencies were identified
- during the following processes:

A. Receipt Inspection.
*

B. Inspection in the warehouse prior to hanger
inssuance to the field.

C. Inspection in the field of installed hangers which had
not been previously inspected by CP&L for shop

'

weld deficiencies (dcas not include thosc han; rcra
,, . .. n . . . ,

, '
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CORRECTIVE ACTION (cont'd.): J
*

D. Reinspection of pipe hangers that were installed or
partially installed and inspected prior to June 26,
1982. This includes the 347 hangers which were
previously reinspected as part of the Corrective
Action to NRC Report 50-400/82-03. .The June 26, .

1982 date was selected because the QC weld i
..

I
inspection program was expanded to include shop
welds. 346 hangers which had been installed and
inspected prior to June 26,1982 were removed,

' voided, or declassified to non-seismic by a'

subsequent drawing revision and therefore were not
reinspected. .

2. 449 hangers with defective shop welds were identified by
processes A and B (see above).

.

.

1862 hangers were reinspected by Processes C and D. 728
'

$. were identified with shop weld deficiencies. .

Deficiencies were resolved as follows:

Welds were cut out.
,

Design drawing revisions were issued as a result of
.. .

Engineering evaluation.

Welds were reworked and upgraded to meet the
- acceptance c.-iteria of FCR-H-373.

'r .e
Some hangers were on hold due to engineering
problems which precluded rework at this time. .
These hangers will be dispositioned in accordance
with the app opriate drawing revision when the
enginecrag holds ere reraoved.

3. Instruction measures have been established to control pipe
hangers which have not been installed but were received
prior to October 1,1982. We have taken the option to
inspect shop welds prior to issue from the warehouse or to'

inspect shop welds at the same time field welds are
inspected. Defective welds will be identified on DDR's
for control and evaluation.

PREVENTIVE MEASURES ,

.

- TAKEN TO AVOID FURTHER
NONCOMPLIANCE: 1. Field Change Request (FCR) H-979 was developed and

issued to provide weld inspection acceptance criteria for
both field and shop welds based on the AWS DI.1 code and
B-P design criteria.

2. Ebasco VQA began performing in process inspections and
100% inspection of hanger welds en October 1,1982. This
is to be performed throughout the remainder of the 6-P
purchese order.

. . - -.. -. - -. , . - - . - _ . - - - - - _ - _ - -. . - _
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PREVENTIVE MEASURES
>TAKEN TO AVOID FURTHER

NONCOMPLIANCE (cont'd.) ,

3. Ebasco VQA management regularly visits the B-P Laconia
facility to confer with the Ebasco VQA representative and
to witness the VQA inspector's activities.

4. B-P welders and inspectors and Ebasco VQA inspectors
have received additional training in weld acceptance
criteria.

5. 100% shop weld inspection is presently being performed on
site for. hangers received from B-P to ensure this problem
does not reoccur.

FINAL REPORT: Corrective action has been completed on all active hangers.
Those hangers on engineering hold will be reinspected and
reworked when they become active again, or they will be
cancelled if they are voided. For this reason, we cannot close
this item until December 1,1984.

.
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P. O. pox 101, New 11111, N. C. 2756!-

'

October 3,1983.,

..

Mr. James P. O'Reilly NRC-127
United States Nuclear Regulatory Commission.

Region II|

| 101 Marietta Gtreet, Northwest (Suite 2900)
Atlanta, Georgia 30303'

~

| CAROLIN A POWER & LIGHT COMPANY -

| SHEARON HARRIS NUCLEAR POWER PLANT
l l1986-90 - 900,000 KW - UNITS 1 & 2 - - - - -

SEISMIC PIPE HANGERS PREVIOUSLY ACCEPTED BY )
I

| QC WELDING INSPECTOR -ITE4196 I.

UNDERSIZE SKEWED TEE FILLET WELDS ON V| .

SEISMIC 1 PIPE HANGERS -ITEM 72 * *
.

.
.

.

Dear Mr. O'Reilly:

Attached is our second interim' report on the subject items which were deemed
reportable per the provisions of 10CFR50.55(e), on August 13,1962 (Item 96) and
November 5,1982 (Item 72). Carolina Power and Light Company is pursuing this
matter, and it is currently projected that corrective action and subniission of the final
report will be accomplished by December 1,1984.

Thank you for your consideration in this matter.

- Yours very truly,

| WN#.

R. M. Parsons-

Project General Manager
Shearon flarris Nuclear Power Plant.

RMP/sh
.

Attachment
.

.

cc: Messrs. G. Maxwell /R Prevatte (NRC-SIINPP)
Mr. R. C. DeYoung (NRC)

,
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Mr. James P. O'Reilly NRC-127

. bec: Mr. H. R. Banks
Mr. N. J. Chiangi !

Mr. A. B. Cutter
Dr. T. S. Elleman
Mr. G. L. Forehand
Mr. B. J. Furr
Mr. S. Hinnant
Mr. L. I. Loflin
Mr. R. E. Lumsden
Mr. M. A. McDuffie
Mr. C. H. Moseley, Jr.
Mr. R. M. Parsons
Mr. Sheldon D. Smith
Mr. J. L. Willis

*

Mr. S. R. Zimmerman
Mr. H. W. Bowles
Dr. J. D. E. Jeffries
Mr. M. F. Thompson
Mr. J. Nevill
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CAROLINA POWER & LIGHT COMPANY
SHEARON HARRIS NUCLEAR POWER PLANT

UNIT NO 1 -
-

.
.

.

INTER 151 REPORT NO. 2

.

PIPE HANGERS PREVIOUSLY ACCEPTED BY
~

QC WELDING INSPECTORS
ITEM 96

.
.

UNDERSIZED SKEWED TEE FILLET WELDS ON
SEISMIC I PIPE HANGERS

ITEM 72
,

!

'
i

1983
,

%

%

REPORTABLE UNDER 10CFR50.55(e)
_
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SUBJECT: Deficient field welds on pipe hangers previously accepted by
QC welding inspectors. >

.

ITEMS: Seismic Pipe Hangers

SUPPLIED'BY: N/A - Hangers furnished by Bergen-Paterson, but problem deals i

!'

with field welds.

NATURE OF DEFICIENCY: 1. Missing and undersized welds
2. Cosmetic weld defects
3. Inaccurate and incomplete QC documentation
4. QC inspections performed by personnel whose work

was suspect
,

5. Undersized skewed-tee field welds

DATE PROBLEM OCCURRED: Prior to July 29,1982

DATE PROBLEM REPORTED: August 13,1982 - CP&L (N. J, Chiangi) notified the NRC (4 |;i
'

Hardin) that this item (Item 96) was reportable urder the
provisions of 10CFR50.55(e). In our November 5, 182 letter.
CP&L (R. M. Parsons) notified the NRC (J. P. O'Iteilly) that.

this item (Item 72) was reportable under 10CFR50.55(e).

SCOPE OF PROBLEM: 3749 Seismic Oategory I pipe hangers that were installed or
partly installed and inspected prior to June 26,1982 were
identified and reinspected. This includes the 349 hangers which
were previously reinspected as part of the corrective action to'

-
,

NRC Report 50-400/82-03.
-

,

The June 26,1982 date was selected because the QC weld
inspection program was expanded to include shop welds on
Installed hangers (refer to item 93). Inspector training was
conducted prior to June 26,1982 to ensure satisfactory
inspector perfctmance. ,

347 hangers whicn had been instclied and inspected prior to
June 26,1982 were removed, volded, or declassified to non-
seismic by a subsequent drawing revis!on and therefore were
not reinspected.

SAFET IMPLICATION: Deficient welds could cause a safety-related pipe hanger to fall
under seismic conditions. As a result, if not corrected, they
could adversely affect'the safe operation of this facility.
However, no hangers evaluated to date with the above type
deficiencies have been found to adversely affect the safe
operation of this facility.

REASON Tile DEFICIENCY
IS REPORTABLE: The conditions reported in Item 96 and Item 72 were identified

as reportable under 10CFR50.55(c) due to the extensive
evaluation' required and the breakdown in the QA program.

,

*
.

i
. . . _ _ _ . _ _ _ , _ _ _ _ _ _ _ _ _ . _ _ _ . _ _ _ , - - _ _ _ _ _ _ __.
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CORRECTIVE ACTION: - 1329 htogers wero identified with d:;ficient field wsids as a.

r2sult cf th3 rainspretion offdrt. Deficienclos w; ira resolvsd as
follows:

. .

Welds were cut out.'

Design drawing revisions were issued as a result of.

. Engineering evaluation. '

*

:.

Welds were rewo'rked and upgraded to meet the l
'acceptance criteria of FCR-H-979.

Some hangers were on hold due to engineering problem
which precluded rework at this time. These hangers will
be dispositioned in accordance with the appropriate
drawing revision when the holds are removed.'

To ensure that hangers requiring reinspection were not
overlooked, QCI 19.3 requires that during the final review
process all SWDR's in ,the hanger work package will be checked
to ensure that inspectibns performed prior to June 26,1982 have -

.

been reinspected and accepted. Any hangers inadvertently -

missed during the reinspection effort will be reinspected and
appropriately dispositioned.

PREVENTIVE MEASURES
'

'TAKEN TO AVOID,
'

FURTHER NON-
COMPLIANCE: 1. A pipe hanger inspection documentation instruction (QCI)

19.3 was developed and issued.'
,

i :

Additional training classes were held with required; 6. -

| attendance for both craf t and QC weld inspection
i personr.el involved in pipe hanger inspection. Training
i classes covered items such as measurement of skewed-tee

welds, visual acceptance criteria, proper documentation,j -

j applicable work procedures,'etc. '

3. New QC weld inspector candidates are interviewed by the ,,

i QA/QC Specialist in addition to passing a written . ... l ' A. |
examination to ensure they are aware of project , , . 4,. ,

requirements pertinent to their assignments, ,, 4,,
,

! 4. Each inspector's documentation of weld inspectiops is'
1 reviewed after each phase of inspection to ensure

completeness and correctness.;

! .

5. Supervisory audits are routinely performed in accordance*

| with Quality Assurance Instruction (QAl)1.3 on each QC
inspector's field work to ensure his satisfactory

,

: . performance and to ensure that the worl( complies with
the design documents.

! 8. * A system was developed to aid in the resolution of
! technical inquiries that inspector supervision is unable to

resolve. Techn! cal inquiries de stated on a~ Request for ,

Information (RFI) form and forwarded to the QA
! enginecring unit wnich was established on site to provide

anninnorinn ~ nnnet rne ivn.ntinn onth,itin,.
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'REVENTIVE MEASURES >
'AKEN TO AVOID'

:!URTHER NONCOMPLIANCE (cont'd.)- 1

.
7. Field Change Request (FCR) H-979 was developed and

issued to provide weld inspection acceptance criteria for
both field and shop welds based on AWS Dl.1 code and
Bergen-Paterson design criteria. Procedure NDEP-605
was issued to address the specific conditions governing
pipe hanger weld inspections.

.

FIN AL REPORT: Corrective action has been completed on all active hangers.
Those hangers on engineering hold will be reinspected and
reworked w. en they become active again, or they will be
cancelled if they are volded. For this reason, we cannot close
this item until December 1,1984.

,
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i . A2F4001
| R?v. El be/h/U SHEARON HARRIS NUCLEAR POWER PLANT ' Exhibit i

8/83 FIELD CHANGE REQUEST /PERMANENTWAIVER
FCR/FVir A6 - 4-2W PAGE I OF 7

|

| -

L, Permanent Weiver W O Non -O
l

.

| @ieldChange [, O Category' '

| @on-ASME Nonconformance Al/A
O AsME sect. 2Ir oiv. i ! suiiding Qe rc i<

O ASME Sect. 3II Div.2 Elevation be'.

RFTs t4/ N
is7 metrics N/ A ff
instruments . M/A Volves A//A.
Lines N/N' Cables Af /A

'

List All Reference Documents (Drowings, Specs., FCR's, DCN's, Procedures,Etc.)

$l(e% - & " O O h
Deseription

f' G k[fi:v_r_'T~wl vi7cv..!v

Conflict / Condition

CF 1 &k;-.- i u3 06j)'&s fTi~~C'2 Lh "S':6 la'r'L>N&^Pb t

Azm~h/.
.

.-

R commended Action! O Plecse ing estige re ,' Resolv e

CMecse Resolve As Follows

C$ pes 6Hw d od hy p acDowse Ao
%e

i

. . . a >. - .= : .: . i w' :C*: *E'$I CQg*Q,|L
*

.

;,.8 .lA,'t 2 7 ;cgg
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#'
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5 '

,,

,

.

000821
n

Requested By : Site Appro ci;

L1|.|E.Nfl ,vh ! 'h J-.N4w.A.JW>R '.*

ni.e. asia. ran; .., nai. / Residens F.ncineer / HPES - Prin. Eng. Doie
-



.

~ * ~ mm 4u

APF-OOl gr lU - ' Ab =l A; OP
'

D~NN d' '
g[83 FCR /PW

'

PAGE 2 OF

I Oreliminary Approval: 0
**'#""* " ""' '' " ''
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Telephone Resolution O yes- W 0. sign orgonization Attoenments O Yes ONo
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.
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_
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#
'
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1.0 SCOPE
,

The intent of this design document is to provide the CP&L QA

program with acceptance criteria that satisfies the design require-

ments and thereby allowing clarification from strict code inter-

pretation during receipt inspection, reinspection, and field

welding inspection. This criteria is applicable to both primary

(first inspection, uncoated) and secondary inspections (receipt
'

inspection included with quality release or reinspection, coated)

for structural weldments designed to AWS Dl.1 requirements.

Secondary inspections may be ~ performed through coatings. Primary

inspections shall cot be allowed through coatings unless allowed by

the engineer. Any item not specifically covered in this criteria

shall refer back to AWS D1.1.

This criteria covers joints which provide framing for components,

such as cable tray, HVAC, conduit supports, instrument racks,

ducting air control dampers, doors, hatch covers, pipe supports,

etc. This is to include any item welded to AUS Dl.1 standards.

This criteria is applicable to any weld joint where these imper-

f ections are to be visually inspected per AWS D1.1.

As per AW$ Dl.1, welds with acceptable imperfections in combination
shall be acceptable.

Based on the QA programs for acceptance prior to vendor release (or

acceptance of field welds), any defects not identified during

primary inspection and subsequently covered by coatings are not

considered significant.

Visual inspection of welds shall be in accordance with AUS Dl.1

except as modified below:

,

! .

;

I

|
'
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All visual inspection shall be performed at an eye-to-examination
surface distance of no nore than 24 inches, the inspector
position within an angular region of 30 to 90 of the examination

surface by personnel possessing 20/20 visual acuity. Visual
aids which do not enhance IX capability, such as mirrors, may
be . us ed . Visual inspection shall le used unless otherwise
noted on design documents.

.

2.0 ACCEPTABILITY CRITERIA

2.1 Oversize Fillet Welds

Either or both fillet weld legs may exceed design size. Welds
may be longer than specified. Continuous welds may be used in
lieu of intermittent welds.

2.2 Undersize Fillet Welds

The leg of 1/4" and larger fillet welds may be 1/16" less than
the required weld size for a continuous span of 2", provided

there is no less than a 6" separation between each undersize
increment. For welds less than 8" long, a continuous under-
size span of 25% of the total weld run length will also apply.
All 1/16" undersize increments less than 1/2" in length will
be acceptable. For intermittent welds,1/16" less than that
required size will be accepted provided the undersize condition I

is no more than 40% of the weld length.
.

The leg of 3/16" fillet welds may be 1/32" less than the
required,according to the above provisions or 1/16" less for
10% of the length.

|
.

_. , , - _ _ . .-. -
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It is to be understood that the thickness of coatings on

secondary inspections are not considered detrimental and the

weld size criteria shall not be adjusted. Any unique application

,
of coatings (excessive' thickness, putty) shall be brought to
the attention of QA management for resolution.

2.3 Porosity
-

Pores between 1/16" and 1/8" diameter shall be acceptable when
separated by a minimum of one inch. Isolated pores less than

1/16" diameter shall be disregarded. Clustered porosity
- including all sizes to 0.030" contained within up to a 3/8"

diameter circle shall be acceptable. Linear, in-line pores

shall be considered as clustered porosity. It is to be

understood that porosity not visible through coatings on
secondary inspection are not considered significant.

2.4 Weld Profile

Fillet and butt veld convexity can be accepted without limit.

2.5 Craters

Welds may have underfilled craters provided underfill depth
does not exceed 1/16" and the crater has a smooth conteur
blending gradually with the adjacent weld and base metal with
no evidence of cracking.

2.6 Undercut

Steels 5/16" or thicker which were produced to a maximum~

specified tensile strength of 60,000 psi may contain weld
undercut up to 1/16" in depth for a continuous span of 2"
p'rovided its surface width is less than 0.100" and there is no

less than a 6" separation between each undercut increment.

, , . .. i n -? - . v. w.,.<,- ;. .u * . . <-:- b. <: :-/ - --- ~- - '-''m- ' - - ~ ~' - . ' ' - -.
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Weld runs less than 8" long may contain a continuous undercut

span of 25% of the' total weld length. All undercut less than'

1/2" in length will be accepted provided the above width limit
.

is adhered to. Undercut up to 1/32" depth is acceptable in

all steels and all thicknesses.
t

'

2.7 cracks

Cracks are unacceptable. It 'is to be understood that secondary

inspections are intended to identify cracks that result from
shipping damage or stress relief and, if relevant, would
appear through the coating.

~

,

2. 8 Arc Strikes ,

.

Arc strikas in high-strength, low-alloy steels (minimum specified

( tensile strength greater than 60,000 psi), shall be removed by
grinding. The ground area shall be visually inspected to
assure complete removal of the are strike.

* For other maximum specified 60,000 psi tensile stet.ls, are
.

strikes shall be visually examined and accepted if nc cracking

is evident. If cracking is evident, the repair shall conform

with Section 3.10 of AWS Dl.1. Arc strike regions in these

lower strength steels shall not require power brushing or -

grinding before visual examination. It is to be understood
that cracks !.n are strikes not visible through coatings on
secondary inspections are not considered significant.

2.9 Fusion

Lack of fusion which does not exceed 1/4" in length when
measured transverse or along the veld e.nd each increnent

.

separated by 6" is acceptable.
For welds between 1" and 6" in length, 1/4" maximum lack of
fusloo is acceptable. For velds less than 1", lack of fusion is

..-_u.
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Criteria for lack of fusian in transverse direction is applicable

only in start /stop location.

Criteria for lack of fusion shall apply to overlap also. It-

is to be understood that lack of fusion not visible through

coatings on secondary inspections is not considered significant.
Any unique application of coatings (excessive thickness,
putty) shall be brought to the attention of QA managenent for
resolution.

.
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P. O. Box 101, New Hill, N. C. 2756:
October 3,1983

.

Mr. James P. O'Reilly NRC-126 ~ ~i
United States Nuclear Regulatory Commission *

Region 11
101 Marietta Street, Northwest (Suite 2900)
Atlanta, Georgia 30303

CAROLINA POWER & LIGHT COMPANY
SHEARON HARRIS NUCLEAR POWER PLANT
1986-90 - 900,000 KW - UNITS 1 & 2
SHOP WELDING DEFICIENCIES IN SEISMIC I PIPE IIANGERS

. _ _ ,

SUPPLIED BY BERGEN-PATERSON, ITEM 95
UNDERSIZE SKEWED TEE FILLET WELDS ON SEISMIC I -
PIPE HANGERS, ITEM 72 |

Dear Mr. O'Reilly:.

Attached is our second interim report on the subject items which were deemed
reportable per the provisions of 10CFR50,55(e) and 10CFR, Part 21, on August 13, 1982
(Item 95) and November 5,1982 (Item 72). Carolina Power and Light Company is
pursuing this matter, and it is currently projected that corrective action and
submission of the final report will be accomplished by December 1,1984.

Thank you for your consideration in this matter.

Yours very truly,

7ff W
R. M. Parsons -.

'

Project General Manager
.

Shearon liarris Nuclear Power Plant
'

.

'

RMP/sh
i

Attachment '

'

cc: Messrs. G. Maxwell /R. Prevatte (NRC-SHNPP) -
-

Mr. R. C. D.eYoung (NRC)

.

.
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Mr. James P. O'Reilly NRC-126

bec: Mr. H. R. Banks
Mr. N. J. Chiangi
Mr. A. B. Cutter
Dr. T. S. Elleman
Mr. G. L. Forehand>

Mr. B. J. Furr
Mr. S. Hinnant .
Mr. L. I. Loflin
Mr. R. E. Lumsden
Mr. M. A. McDuffie
Mr. C. H. Moseley, Jr.
Mr. R. M. Parsons
Mr. Sheldon D. Smith
Mr. J. L. Willis.

Mr. S. R. Zimmerman
Mr. H. W. Bowles
Dr. J. D. E. Jeffries
Mr. M. F. Thompson
Mr. J. Nevill
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CAROLINA POWER & LIGilT COMPANY
SHEARON HARRIS NUCLEAR POWER PLANT

-.

UNITS NOS.1 AND 2

INTERIM REPORT NO. 2

.

SHOP' WELDING DEFICIENCIES IN SEISMIC I
PIPE HANGERS SUPPLIED BY BERGEN-PATERSON-

ITEM 95

UNDERSIZE SKEWED TEE FILLET WELDS ON
SEISMIC I PIPE HANGERS.

ITEM 72

.

1983

.

REPORTABLE UNDER 10CFR50.55(e)
REPORTABLE UNDER 10CFR21 *

!
*

*
i

.
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Deficient shop welds on pipe hangers previously accepted by -SUBJECT: .
Bergen-Paterson (3-P)'and Ebssco Welding Inspectors.

ITEM: - Seismic Pipe Hangers -

SUPPLIED BY: Bergen-Paterson Pipe Support Corporation, Laconia, New |
Hampshire |

NATURE OF DEFICIENCY:
1. Missing and undersized weldsi

2. Cosmetic weld defects
3. Undersized skewed tee welds .

4. Deficient welds accepted by B-P |
inspectors and Ebasco Vendor Quality
Assurance (VQA) inspectors

DATE PROBLEM
,

OCCURRED: Prior to October 1,1982

DATE PROBLEM
REPORTED: On August 13,1982 CP&L (Mr. N. J. Chiangi) notified the NRC

(Mr. A. Hardin) that this item (Item 95) was reportable under
10CFR50.55(e) and 10CFR, Part 21. In our November 5,1982
letter, CP&L (Mr. R. M. Parsons) notified the NRC (Mr. J. P.
O'Reilly) that this item (Item 72) was reportable under
10CFR50.55(e) and 10CFR, Part 21.

1

SCOPE OF PROBLEM: . Seismic Category I pipe hangers which were inspected at the -

source of fabrication prior to October 1,1982..

.
SAFETY IMPLICATIONS: Deficient welds could cause a safety-related pipe hanger to fall

| under seismic conditions. As a result, If not corrected, they
; could adversely affect the safe operation of this facility.

However, no hangers evaluated to date with the above typei

deficiencies have been found to adversely affect the safe
,

operation of this facility.

REASON THE DEFICIENCY.

IS REPORTABLE: The conditions reported in Item 95 and Item 72 represent
breakdowns in B-P and Ebasco QA programs which allowed
supports to be shipped with welds which were not in accordance'

i with design criteria. This incident was identified as reportable
j under 10CFR50.55(e) and 10CFR, Part 21, due to the extensive

evaluation required and the breakdown in the QA programs.'

|
,

CORRECTIVE ACTION: 1. Hangers with shop weld deficiencies were identified
; during the following processes:

A. Receipt Inspection.
,

|
'

| B. Inspection in the warehouse prior to hanger
inssuance to the field.

|

! C. Inspection in the field of installed hangers which had
. not been previously inspected by CP&L for shop

weld deficiencies (docs'not include thosc han; tors*

; .. . .. . .. ,o
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CORRECTIVE ACTION (cont'd.):
J

D. Reinspection of pipe hangers that were installed or
partially installed and inspected prior to June 26,
1982. This includes the 347 hangers which were
previously reinspected as part of the Corrective
Action to NRC Report 50-400/82-03. The June 26,.

1982 date was selected because the QC weld -
inspection program was expanded to include shop
welds. 346 hangers which had been installed and
inspected prior to June 26,1982 were removed,
voided, or declassified to non-seismic by a
subsequent drawing revision and therefore were not
reinspected.

2. .449 hangers with defective shop welds were identified by-
processes A and B (see above).

,

. 1862 hangers were reinspected by Processes C and D. 728
A were identified with shop weld deficiencies. .

Deficiencies were resolved as follows:

Welds were cut out.
,

.. .

Design drawing revisions were issued as a result of
Engineering evaluation.

.

Welds were reworked and upgraded to meet the
acceptance criteria of FCR-H-979.

. J'

Some hangers were on hold due to engineering
. problems which precluded rework at this time.
These hangers will be dispositioned in accordance
with the appropriate drawing revision when the

;

engineering holds are removed.

3. Instruction measures have been established to control pipe
hangers which have not been installed but were received
prior to October 1,1982. We have taken the option to

'

inspect shop welds prior to issue from the warehouse or to
inspect shop welds at the same time field welds are
inspected. Defective welds will be identified on DDR's
for control and evaluation.

. PREVENTIVE MEASURES .

TAKEN TO AVOID FURTilER-

NONCOMPLIANCE: 1. Field Change Request (FCR)11-979 was developed and
issued to provide weld inspection acceptance criteria for
both field and shop welds based on the AWS DI.1 code and
B-P design criteria.

. 2. Ebasco VQA began performing in process inspections and
100% inspection of hanger welds on October 1,1982. This
is to be performed throughout the remainder of the 8-P
purchcse order.

_. _ __. , . . _ _ _ _ _ _ . _ _ _ - . _ - . _ . - _ _ _ _. -



',* , - j .~ . ; -y;, .

*
;a i ~, *

' PREVENTIVE &lEASURES-

'TAKEN TO AVOID FURTHER
NONCOMPLIANCE (cont'd.) .

3. Ebasco VQA management regularly visits the B-P Laconia
' facility to confer with the Ebasco VQA representative and
to witness the VQA inspector's activities.

4. B-P welders and inspectors and Ebasco VQA inspectors
have received additional training in weld acceptance
criteria.

5. 100% shop weld inspection is presently being performed on
site for. hangers received from B-P to ensure this problem
does not reoccur.

FINAL REPORT: Corrective action has been completed on all active hangers.
Those hangers on engineering hold will be reinspected and
reworked when they become active again, or they will be
cancelled if they are volded. For this reason, we cannot close
this item until December 1,1984.

.
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INSTALLATION OF SEISMIC PIPE HANGERS awe.on
WORK PROCEDURE AND SUPPORTS FOR SEISMICALLY ANALYZED 10

PIPE4~ DESCRIPTION p* 5 '' 22

1.0 SCOPE

1.1 This procedure describes the steps to be followed ' or the installation off
seismic pipe supports and spring hangers on seismically analyzed pipe.

1.2 For construction purposes, a pipe hanger can be identified to be in

accordance with this procedure if it supports a Safety Class I, II, or III

pipe or MS or FW pipe by means of a spring cannister except hangers

east of the seismic break as defined by FCR-H-il45, o_r if the hanger
sketch is stamped seismic, or if the format of the load sheet is in

accordance with Exhibit 6 or if it is a Bergen-Paterson fire protection
pipe hanger.

.

2.0 REFERENCES

2.1 MP-08, General Welding Procedu e for Structural Steel and Hangers
2.2 TP-34, Inspection of the Installation of Seismic I Pipe Hangers /Large

Bergen-Paterson Frames and Supports for Seismically Analyzed Pipe,

2.3 WP-112, Control of Materials and Equipment That May Be Harmful to

Stainless Steel
2.4 WP-48, Temporary Construction Loads Supported From Permanent

Plant Equipment
.

2.5 WP-102, Installation of Piping

2.6 MP-06, General Welding Procedure for Carbon Steel Weldments
2.7 MP-07, General Welding Procedure for Stainless Steel Weldments

2.8 CAR 2165-G-801 Flow Diagram - Reactor Coolant System
2.9 TP-04 Calibration of Controlled Tools

.

2.10 WP-108, Protective Coatings - Service Level I Embedded Steel Plate,

' Service Level II Steel Surfaces and Balance-of-Plant Steel Surfaces
2 .11 SD/C-A-1018, Identification of Bergen-Paterson Hanger Parts
2.12 SD/C-A-1019, Neutral Axis of Odd-Shaped Structural Members

2.13 WP-25, Field Engineering

2.14 MP-05, Permanent Marking of Site Material and Components

2.15 WP-139, Pipe Hanger Work Package Preparation

|F
L |

,

|
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2.16 WP-140, QA Records Review (Seismic Pipe Hangers and Supports for

Seismically Analyzed Pipe)
2.17 CAR 2165-G-107501, Field Installation Tolerances for Pipe Hangers t

:

3.0 GENERAL 1

3.1 Introduction
Unless otherwise noted, the tolerances in the following sections may be

.

used for construction of a pipe hanger. However, to exceed these
,

tolerances, a Field Mod (Exhibit 1) must be obtained from the Hanger

Engineer. These Mods will allow work and inspections to proceed to

completion. The tolerances described herein may also be appiled to the

Mod requirements.

3.2 Location Tolerances

1. The reference dimensions provided on the hanger drawing for
-

elevations and column line offsets should be used for locating
,

R10hangers during initial hanger fit-up but not for inspection.

:( 2. Dimensions from pipe attachments to pipe elbows or fittings shall
,

be modded. The dimensional tolerance is 1/2".1

3. Hangers should not be located within 15" of a pipe (butt) weld if

the hanger supports Class I or 2 pipe.

4. Hangers shall not be installed on a pipe elbow, fitting or butt

weld. R10

5. Pipe clamps may be installed over Code Data Tags provided the

clamp halves remain approximately parallel. Box frame hangers

may not be installed over Code Data Tags without obtaining a

Work Directive from the Hanger Engineer.

3.3 Geometry Tolerance

1. Geometry may vary 1 1/2" from the design dimension however this

tolerance can not be used to reduce weld length (Example:

Structural Steel overlapping embed plates) or to reduce the

|
clearance r.equirements around the pipe.

'

Slopes and angles may vary from design provided the location and-.

geometry dimensions are maintained.

|

.

_ _
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3. Sway supports must be within 3 * of the design requirements.3

4. The neutral axis of structural members shall be used as reference

lines for geometric configurations (see SD/C 5-1019).
*

~

5. Strut lengths must be within 1/2" of design.

6. Plate sizes shall be + 1/2", -1/4" from the Bill of Material

requirements.

3.4 Steel Attachment Tolerances
. 1. Hangers are to be attached within g 1/2" of the embed

centerline (s).

2. Mangers attaching to cinch anchored base plates shall attach

within the tolerance given on the anchor bolt and base plate detall

sheet of the hanger sketch.
3. Hangers should attach to the correct embed type which is detailed

on the hanger sketch. If tkembed in the field is designated as a,

Dubose plate, reduced tolerances will be necessary and should be

(. provided via a Hanger Mod.
4. Hangers must attach within 3 /2" of the centerline of a structural1

steel member (existing steel) and may move 1 /2" along the axis1,

of the structural steel member. In the containment building the

centerline of the structural steel member shall be assumed to be
on the azimuth required by design.

5. Attachments to strblates__with_ threaded styds mugb_e,__

surrounded by acceptable studs. See Figr,es_1 and 2. A threadede

stud is not acceptable if it is disengaged by more than 1/8" or if
_

there is a weld within 1/2" of the stud.

If otherwise obtain a Hanger Mod from the Hanger Engineer if possible.

Figure 1: 8 8
All four must .> g,/|r

I e 0be acceptable.

-

-

Figure 2:
All six must O #
be acceptable. 0,

. .
.

_. . .__
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3.5 Box Frame Hangers

1. Clearances

1. Clearances around the pipe in a box frame hanger must be
,

achieved. However, the pipe can not be cold pulled (forced

out of its relaxed position)in order to do so.
2. If the clearance is specified as 1/16" by design, then the

clearances must meet the criteria laid out in Appendix 1. Rio
- 3.1f the clearance specified by design is more than 1/16" then

contact the Discipline Mechanical Engineer for

requirements via a Field Mod.

4. For one-way box restraints, the Hanger Engineer must issue

a Mod to detail the clearance requirements.
5. The pipe and the hanger shall be visually square with respect

to the other; however, clearances shall meet the skewness

,
requirements of Appendix !.

,

{ l. Shims shall be installed in accordance with the Field Mod

around the pipe if clearances are not acceptable.
2. Shims called for by the design sketch may be deleted by a.

Field Mod if the pipe clearances are acceptable.
3. Shim material must be A-36 or A-569 carbon steel. If

otherwise, a Field Mod must be obtained from the Hanger
Engineer.

4. Shim plates must be in contact with the hanger member at

the points where the shim is welded to the hanger member

and free of lubricant. Shim surfaces shall not be I

sandblasted.

5. The shim shall overhang the hanger member enough to allow

for the weld on both sides. R10

6. The center!!nes of the shim and pipe shall be aligned within

the f,l/2" of each other.,

+ ,-_.-4- w,-,-- ,m, _. __. ,-_ w ,_---------,----i.w.. ,-- . , - - , .
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7. The shim and shim weld details shall be provided on a Field

Mod.

8. Weld length s' hall be within +1/4"-0" of the length specified R10

on the Mod.

3.6 Catalog Parts

1. Combinations of WBA, sway supports and/or pipe clamps must

conform with the requirements of Appendix A unless noted

otherwise.

2. All combinations must be aligned, in order to ensure the strut

does not bind with the WBA or Clamp ears. Part numbers 1000

and 1001 should be fitted to other items using the load pin as the RIO

neutral axis.
3. Catalog parts may be identified by part numbers or checked

against the dimensions prohded in the Site Drawing (SD/C-A-.

,

; 1018). Also see Appendix E.

( 4. Care should be exercised to ensure load pins, bolts, nuts, washers,

and pipe clamp halves for different hangers /or parts are not

indiscriminately exchanged. An inspector shall verify material
grades for load pins, bolts and nuts prior to Final Acceptance.

(See Appendix C and F).

5. If the load pin must be removed from the end attachment, a light

lubricant and punch should be used to facilitate removal. Care

must be taken to prevent the lubricant from contacting stainless

steel pipe.

6. The holes in the ears of the WBA or pipe clamps shall not be

gresund in order to reinsert the load pin. However, the ends of the

load pins may be lightly filed to remove mushrooming caused by

forced installation. The shank of the load pin shall not be ground
for any reason. Also, light tapping may be used to remove or

install the load pins. If the end attachment ears are damaged in

the process, the end attachment must be replaced. Cotter pins

must be spread in opposite directions to prevent the load pin from
f~ s!!pping out.
g.-

.

9

.
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7. Bearings should be tightly engaged between the ears of the WBA

or pipe clamp. Any gaps should not exceed the clearances

specified in Appendix B. Contact the Hanger Engineer if the

clearance cannot be reduced with spacer washers per Appendix G.
8. When installing the struts, care must be taken to ensure that the

pipe is not forced out of its relaxed position (this is called cold
pull).

9. Tightening of bolts, studs, threaded rod, and U-bolts shall be in '

accordance with Appendix F. Nuts should be fully engaged on the
threads (when the point of the threaded portion is outside the

plane of the nut) and should not bear against the bolt shanks.'
10. Instructions for tightening bolts and nuts in applications other

than pipe clamps, U-bolts, threaded rod supports, and springs
, should be obtained from the-Hanger Engineer.

11 . To shorten or lengthen strut assemblies (outside built in

( adjustment), the Hanger Engineer must provide detailed

instructions to the craft via a Field Mod.
12. For telescoping struts, there must be 1/4" minimum engagement

between the strut and the shank prior to welding. (A 1/4" hole

may have to be drilled 1/4" minimum from the end of the barrel to

verify shank engagement.) The shank and pipe strut must be

aligned. The weld size between the shank and tubing shall be

provided on a Mod even if noted otherwise on the Bergen Paterson
sketch.

3.7 General Guidelines

1. Lift Points

Installed pipe hangers shall not be used as lift points for loads

other than the ones approved by WP-48. The welding of
temporary attachments to hangers shall be in accordance with

MP-08. All welded temporary attachments will be removed from
.

the hanger prior to any inspections.

r
(

.
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2. Pipe Cleanliness

The external surface of all stainless steel piping shall be cleaned -

of all contaminants (Reference WP-112) prior to the placing of a

pipe clamp around the pipe or surrounding the pipe with a window

hanger. Rust on the external surface of stainless steel pipe is

acceptable, as is dust which accumulates during normal

construction activities. Vendor identification markings may be
left on the pipe. Contact the Pipe Superintendent or his designee R10

if cleanliness has not been attained.
3. Box Frame and Anchor-Type Support Box Frame Hangers should

not be welded out (tack welds should be sufficiently large to

ensure safety). Anchors should not attach (including tack welded) R10

to the pipe until the pipe is installed hard point to hard point.
4. Temporary Pipe Supports i

1. Temporary hangers shall be erected to support the pipe in -( accordance with WP-102 Section 4.2.5.7. These supports

should not be removed nor should permanent supports be

reworked if the work would compromise the required
spacings for the pipe supports.

,

2. Temporary hangers shall also be erected in lieu of

permanent hangers when necessary to support RFTs. They

shall not be erected (insofar as practicable)in the same

location as the permanent support. These temporary
hangers will be tagged and may only be removed after the

permanent supports have been installed. A Work Directive
is necessary for this effort.

.

5. Coating Requirements

Per WP.108, all steel going into the containment building shall be
coated to Service Level I requirements; all stock steel shall be

coated to Service Level I requirements prior to issue to the field.

Prior to coating, hangers shall be hard marked for hanger and |

|

.

|
|

|
'

.
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(3.7.5. cont'd)
.|

material identifications; stock steel shall be hard marked for i

material identification. The installation of pipe, hangers shall not j j

make an area (steel or concrete) which requires protective ; ;

coatings inaccessible for application of coating or required i

inspection of coatings. If installation of an item would cause an
area to be inaccessible then prior to the installation, the Pipe

Hanger Superintendent or designee shall contact the Paint R10

Superintendent and/or CI Coatings inspector to verify that

required coatings and inspections have been performed and

accepted..

6. Material Marking

All steel for future installations shall be hard marked in
accordance with MP-05 for materialidentification. This shall be

,

witnessed by a QC Inspector, if markings will be removed or

covered by a construction activity prior to a final QC signoff, the

marking shall be transferred and witnessed by the QC Inspector.
There shall be no unmarked stock steel in the field surplus room.

7. Snubbers

Since snubbers can't be installed until just prior to Hot Functional

testing, " Surrogate" snubber assemblies shall be used in place of R10

the Pacific Scientific part of the B-P snubber assembly (part

#2540) load sizes .35, .65,1.5, 6 and 15. This " Surrogate" snubber

assembly will permit weldout of the transition tube to the proper

length. A Field Mod shall be issued detailing the transition tube
weld and "1." dimension, reference SD/C-A-1018.

8. Access Interferences

If the hanger creates an access interference in a doorway, aisle,

or stairwell, etc., or if an interference prevents the hanger from

performing its design function, the hanger should not be installed

and the Hanger Engineer should be contacted.

r

.
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9. Stainless Steel Straps

Stainless steel straps shall not be installed with the pipe hangers

even if specified by design. Mods or design revisions are

necessary to delete this item from the Bill of Materials.

10. Stiffener Plates

Stiffener plates may be coped or trimmed as necessary in order

for the item to be fitted between the flanges of W-shapes.
11. Welded Pipe A'ttachments (WPA)

Although the installation of WPA's is in accordance with other

procedures, it should be verified that all parts of the WPA are

Installed as' designed. Box frame hangers that interface with the

WPA should not be inssalled until the WPA is welded out.
12. Valve Hangers

Valve hangers should not tie-installed until after the valve has,

been welded out.

( 13. Volded Hangers

A Work Directive shall be issued with volded hangers to have

them removed from the field. CI and QC must verify the work
was accomplished and sign the Work Directive.

14. Spring Hangers and Fire Protection Hangers

All spring hangers and nonseismic fire protection hangers were

within the scope of WP-109 (Installation of Nonseismic Hangers).

As a result, fitup gaps were not recorded, hanger geometry and
locations were not checked, and structural welds were not

inspected by QC. Spring hangers on seismically analyzed pipe per

Revision 7 and Bergen-Paterson fire protection hangers per

Revision 8 are within the scope of WP-110. Although the inspector

cannot go back and check fitup gaps or other in-process

inspections, the inspectors can verify geometry and location and

perform a final visual inspection of the welds. For hold points
which cannot be met due to installation prior to this procedure, '

the inspector can so note on the Traveler and/or SWDR.

.
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15. Variable Supports *

,

To assure the proper installation of spring type variable

supports / hangers, the following criteria shall be adhered to:
.

1. Name plates shall be visible and accessible.

2. Sufficient travel clearance shall be provided for piping

movement between spring hanger parts and other structures,

piping, condult, etc.
5. Rods are permitted freedom of swing. R10

4. Preset pin shall be checked for installation / engagement.
5. Adjust rods to remove slack only, this shall be accomplished

by rotating turnbuckle / coupling and then tighten locking
nuts.

,
.

6. Where trapeze type spring design is encountered, the as-

built location of the p,lpe to be supported shall adhere to.

design location relative to centerlines of springs within

{- 1/4" and the trapeze shall be visually level. *

16. Constant Supports

(To be addressed later.)
, 17. Materla! Requisitioning

1. Mangers may be requisitioned from the warehouse using the

hanger numbers found on the hanger sketches. The material

shall consist of all pieces received for the current drawing
revision and, if necessary, those items taken from seismic

surplus stock. For hangers utilizing snubbers, the warehouse

will withhold the snubber and snubber extension if a
-

separate requisition is made for specific parts needed. The
.

parts being withheld can be requisitioned at a later date. At

the time of requisitioning, the requisitioner should use the

hanger sketch to inventory the materials for the hanger.
2. Hanger material shall be placed in a clean, dry area

designated by the area superintendent and/or hanger
superintendent. .

{. .

.:. . . . . - . . - . .. .. . . - . . - . . . . . .
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3. All material superseded by later & awing revisions shall be removed I

from the field. Usable surplus material'should be returned to the

warehouse in a timely manner. This should avoid work-area

congestion and misuse of material. |

4. Serap material shall be sent to the designated scrap location.
5. Material (Pipe Hangers) may be sent to surplus from Controlled

Storage via a CMR. The CMR wD1 state the mate'ial that is to ber
sent to surplus. Provided that is the case the welds will not be

removed and only a material verification from QA is required. When

material is released to the field from surplus all shopwelds wul be cut

out and the material appropriately stamped for identification per
section 3.7.6.

RIO
18. W. ding

1. Welding shall be in accordance with Reference 2.1.
,

2. The use of ' Typical" weld symbols by Bergen-Paterson does not mean

{ that welded joints are identical in geometric configuration or made

up of parts the same size or shape. The ' Typical" weld symbol

designation is used for similar joints with the same size weld.
3. Welds may be oversized provided the overwalding does not have any

detrimental effect on the weld, base material or overall integrity of
the hanger. The extra weld is permissible without a Mod provided a -

weld size or length tolerance is not specified on the drawing as is the
casp with flexible connections and shims.

4. Bergen-Paterson supplied pipe clamps with shop welded attachments

shall be considered B-P standard parts, therefore the shop welded
-

attachments and shop welds do not require site inspection.
5. Arc strike on piping is not allowed. Contact the Discipline

Engineer for guidance prior to the removal of any are strike
from pipe. -

6. Welding to base plates that require grout should be done

prior'to grouting except in cases where welding wul prohibit

the grouting operation. If welding must be performed af ter
r *

O

|

|
\
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grouting has been completed contact the Discipline Engineer

for guidance. -

7. Walding shall not proceed to a point where the inspection of
'

previously made welds could not be performed. -

19. Hanger Material Grade

For Bergen-Paterson supplied standard structural shapes the

, material grade is dependent on the material type. If the material
grade is not specified on the B-P hanger sketch Dill of Materials

then the material is as follows:

Material Type Material Grade R10

Plate or Bar S A-36
,

Angle S A-36

Tube Steel A-500 Gr. B

Pipe SA-106 Gr. B
'

,,

Channel S A-36

{' Wide Flange S A-36 -

20. Nonstructural Endcaps

Nonstructural end caps outside the Containment Building are not

required to be welded out, they may be tack welded in place. The

end caps shall be checked to ensure they cover the fu11 surface

area of opening and fit-up gaps do not exceed 3/16". The end cap

size or weld need not be shown on a Mod or inspected. Weld

mapping of Nonstructural Endcaps is not required therefore, fit-

up gaps are not required to be listed on the SWDR.

3.8 Exhibit instructions

Changes to the content of Work Directives, Travelers, and Hanger Mods

must be initialed and dated. Signoff blocks on a Work Directive or the

Traveler for a Hanger Mod should be dated on or af ter the change date.

1. Field Mods (Exhibit 1)

1. Field Mods shall be written and issued by the Resident
llanger Engineer or his designee.

r

L .
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2. Modifications to anchor-type supports or hangers on Class ! |Rio
lines must be limited to corrections in drafting errors,

drawing clarifications, weld symbols, and geometry changes

within 1 ". R102

3. The fleid mod is comprised of two copies, one of which

remains in the field for hanger installation, and the original
which is routed to the work package group for assignment of
FM# and routing to Document Control. (The FM# is a

sequential tracking number).
4. If NDE requirement holdpoints or welding procedures are

affected by the issuance of a Mod, the hanger package

should be routed to Welding Engineering and QC Welding for
,

the required changes to the SWDR.
5. 1he field copy of th5 Mod shall be considered active for ten,

calendar days. If a controlled (blue) copy has not been
'

Inserted in the hanger package within ten calendar days, all *

work on the hanger shall stop until a contro!!ed copy is
received.

6. Each Mod shall also have a unique number which shall

consist of the Hanger Design revision, M for Mod, and an

ascending number starting with I (Ex. 2/A M1). This

numerical sequence starts over when a new design revision
is received.

7. New design revisions shall supersede the previous design

revision's and all Mods written against that revision.
8. Mods which conflict with an already active Mod shall not be Rio

issued until the active Mod has been volded. Volding of
Mods shall be accomplished as follows. The volded Mod

shall be marked vold, initialed, and dated by the Hanger

Engineer. The subsequent Mod shall specify the Mod which.

was volded. This shall serve as notificatl,on to Document
Control that a Mod was volded.

( '

'

:

1

|
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9. Mods which reflect a major redesign of the hanger should be
0sent through QC wel' ding prior to weldout.

|

2. HIC Sticker (Exhibit 2)
1

The HIC sticker shall be located and completed by the Field

Engineers.

3. Traveler (Exhibit 3)

1. The Traveler shall be initiated by the Hanger Engineer in

order to control the in-process installation and inspections
~

of the pipe hanger.

2. Work Directives, DCN's, PW's, FCR's, and Hanger Mods

should be referenced in the applicable blocks at the top of
the Traveler. Mod numbers (i.e., 251 M1) are listed under the

RCI heading. If any of these documents are voided, the

entry should be lined through, initialed and dated by the,
_

Hanger Engineer. Sugierseded documents do not need to be

crossed out.
C

'

,

3. Engineered plate thickness determinations should be listed

after 7/22/81 by the Hanger or Area Engineer.
4. The phase of construction - Preliminary or Final should be

appropriately denoted. Completion of either phase shall be

to the latest design revision and/or Mod (Examples 2/A M1

or 151 M4).

5. For the PRELIMINARY phase of construction, the FIT-UP

and WELDOUT signoff blocks shall be initialed and dated by

the foreman, the CI block initiated and dated by the Hanger
- Engineer, and the QC block initialed and dated by the

Welding Engineer. The QC block may be marked N/A

' initialed and dated by the Hanger Engineer.
6., For the Final phase of construction and inspection, the FIT-,

UP AND WELDOUT blocks may be initialed and dated by

the foreman. The CI and QC blocks shall be initialed and
dated by CI and QC inspectors respectively. The CI and QC

,

. .. . . . . . . . . . . . . . . _ . _ - _ _ . - . . _. ._. . .. . _ _ _ _ . _ .. . _ _ _ _
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signoffs are for final acceptance of the hanger, however the
actual inspection records are on TP-34 and the SWDR
respectively.

7. Upon receipt of a new design which does not affect the as-

built configuration and location of the hanger, signoff blocks

shall be N/A'd, initialed and dated and the Hanger Engineer j

shall make an entry for that revision and note "as-built" on '

the traveler.
8. If the new revision does affect work, the work package is

re-issued to the field for completion to that later revision.
4. Material Verification (Exhibit 4)

The Material Verification sheet shall be completed by the Hanger
*

Engineer per the instructions provided in Appendix 3.
5. Work Directives (Exhibit 5).

1. Work Directives shall be issued to detail Construction
activities. This includes any work which will void out a

.

previous inspection, however, the re-listing of weld joints in

accordance with WP-13fon the SWDR shall serve as

sufficient notice to the Craft as well as Inspection Groups
that additional work is required.

2. Work Directives shall be initiated, signed and dated by the
Hanger Engineer.

3. Work Directive Numbers shall be sequential starting with [R10
one. The number shall be assigned by the Hanger Work
Package Group.

4. Signoff blocks shall be completed by the appropriate persons |R10
unless N/A'd by the Hanger Engineer.

6. Procedural Deviation (Exhibit 7)

The Procedural Deviation (P.D.) form shall be considered as an '

,

attachment to the Traveler (Exhibit 3) where CI shall list the R10 '

rejectable conditions on the left side, sign and date at the bottom

of the form. The Hanger Engineer shall address each discrepancy

.

l

. . . . . . . .. .. . . . . . . . . .

|
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(3.8.6. cont'd)
under the Corrective Action section on the right side, sign and date the

bottom of the form. CI shall sign and date under the Hanger Engineer
Rio

acknowledging that ee.ch discrepancy has been. addressed. When CI rejects {
the hanger then the P.D. form shall be referenced by CI on the Traveler. A l

new P.D. form shall be issued for each inspection and have a unique number

which shall consist of an ascending letter starting with A (Ex. PD-A) for each

revision of the pipe support to which an inspection is made. Discrepancies

addressed under the Corrective Action section may be resolved by the
following actions:

1. Field rework is required.
R10

2. Issuance of a Field Modification.
3. Stating that the condition is acceptable and has no relevant

impact on design. There is no quantitative acceptance criteria

for this condition and therefore it will not be reported back to the
design organization.

4.0 PROCEDURE

4.1 The Field Engineers shall identify interferences and provide reference points

(within i" of design) for hanger installation as requested. The reference points arel

easily identified by the orange sticker (Exhibit 2). These activities are referred to

as the HIC-Hanger Installation Checkout-Program in WP-139.
4.2 The Hanger Engineer should establish that the hanger is not on hold for

construction, engineering or quality reasons prior to generating the work package.

The work package sh'ould consist of but not be limited to the Hanger Design

drawing, SWD.R, and Traveler (Exhibit 3). Instructions outlining work activities
,

shall be included. In addition a Work Directive (Exhibit 5) detailing work

instructions to the craft and inspectors shall be included. After the work package
is made up in accordance with Reference 2.15 and it has been established that the

hanger is ready for construction,it is issued to the Hanger Superintendent for
installation.

4.3 If the Traveler has been signed off preliminary by CI or Hanger Engineering and by
QC or Welding Engineering proceed to section 4.11. If the Traveler has been signed

off preliminary by CI or Hanger Engineering only, then proceed to section 4.9.
4.4 The Hanger Engineer or the Craft Superintendent or their designees shall |

requisition the material from the warehouse when necessary.
i
1

.
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4.5 The Craft Superintendent or his designee shall investigate the work

arer and can the Area or Hanger Engineer for an embed thickness

determinati6n if the hanger is to be attached to an engineered plate. )
4.6 The Area or Hanger Engineer, when required, shall determine the

;

engineered plate thickness and record the thickness on the Traveler.
4.7 The Craft Superintendent or his designee shalltack weld the hanger

members in accordance with MP-08 and sign the Traveler. If NDE

requirements are changed due to a Mod or member thickness exceeds l-

1/2', Welding Engineering should be contacted. Partialinspections by
Welding Engineering and/or QC may be required.

- 4.8 The Hanger Engineer shall list the gap measurements on the SWDR (see

Appendix K for criteria); examine the hanger for general geometry,

location, and function per design; and signoff the Traveler for

preliminary. The Resident Engineer or his designee shallissue Mods as
~

necessary.

4.9 The Craft Superintendent or his designee shan weld the hanger

members in accordance with MP-08 and sign the Traveler.'
.

4.10 The Welding Engineer or his designee shan examine the welds for

quality and size, as requested, and signoff the Traveler for preliminary.
4.!! The Craft Superintendent or. his designee shall prepare the hanger to

pass CI and QC Final Inspections - adjust struts, check clearances,

ensure proper hardware, make remaining welds, etc.

4.12 The Welding Engineer or his designee shall examine all welds which

have not already been investigated by Welding Engineering and again

signoff the Traveler by noting " Ready for Final" beside the preliminary I

signoff.

4.13 The Hanger Engineer or his designee shall examine the hanger for

completeness and correctness, verify material, complete Exhibit 4, Mod

the as-constructed dimension from the centerline of the pipe

attachment to the nearest pipe fitting or elbow, and again signoff the,

traveler by noting " Ready for Final" beside the preliminary signoff.
4.14 CI and/or QC shall inspect the hanger as required and signoff the

Traveler for final when all work has been completed per the latest
design.

|
|
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WORK PROCEDURE AND SUPPORTS FOR SEISMICALLY ANALYZED
'' 22 Ip 22

PIPE
.

,R10
- The Hanger Engineer shall issue a Work Directive for ar.f revisions toDESCR!PTION _

if rework is4.15
the welding, geometry, material, or location ~ the hanger

~~

licable
required. Work shall then proceed in accordance with the app

~

[R10 )
steps listed above.
The Hanger Engineer shall review the Q-documents per WP-140 and<

hanger has been4.16
transmit them to QA Records Review Group after the 3|

completed and inspected and an as-built of the hange- has been
(R10incorporated into the design drawing.

The Hanger Engineer shall put a CWRA in the work package when.

4.17

required.

EXHIBITS AND APPENDICES5.0
Exhibit 1 - Field Modification (Rev. 0-11/83)5.1

Exhibit 2 - HIC Sticker (Rev. 0-11/83)
Exhibit 3 Seismic Hanger Installation and Inspection Traveler (Rev. 2-

5.2

5.3

4/83).
.

Exhibit 4 - Material Verification Form ' lev. 0-11/83)5.4

Exhibit 5 - Work Directive (Rev.1-11/82)'
5.5

Exhibit 6'- Seismic Load Sheet (Rev All/82) '

5.6

Exhibit 7 Procedural Deviation (Rev. 0 3/84)
Appendix A - Catalog Part Combinations (Rev. 4-3/84)

5.7

5.8
Appendix B - Gap Tolerances at Load Pins (Rev. 5-3/84)5.9
Appendix C - Fastener Types (Rev. 4 2/84)5.10 0
Appendix D - Flow Chart (Rev.13/84)

5 .11

Appendix E - Strut Identifications (Rev. 2 3/84)5.12
Appendix F - Tightening Criteria (Rev. 2-1/84)
Appendix G - Flat and Tapered Washer Reference Table (Rev.1-11/83)

3.13

Appendix H -Installation Procedure For Main Steam B Wall Supports
5.14

5.15

(Rev. 2 2/84)
Appendix I- Clearance Tolerances (Rev. 3 3/84)
Appendix 3 - Material Verification Program (Rev. 3 3/84)
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Appendix K - Gap, Measurement Criteria (Rev.1-1/84)
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CAROI2NA POWER & LIGHT COMPANY
'

-

SHEARON H ARRM NUCLEAR POWER PLANT-
.. .

MATERI AL VERIFICATION

| HANGER NO.
'

.

'

ITEM # , REV.# WARRHOUSE ISSUE VERIFICATION .

,

1. These items were part of the as received as issued steel for this
hanger.
Warehouse Engr.

_

Date
-

.

FIELD MATERIAL VERIFICATION -

'

2. These items were part of the as received-as issued steel for this
'

I hanger. This was verified by comparing the as-received and issued
I revision against the as-constructed. revision.

Ii

3. These items were substituted /added and there is documentation to
record the soece of the material. The source has been investigated

found to be legitimate with a C of C.
, ( . . .. .|- -.

-

j .
. ...

4. hese items have been stamped for material identification and the
material ade conforms with the,tequirements of the Bill of
Mater -. , ._

-
- s, . . .

, ,

t_,

5. Thes te been etched for material identification and the
mater conforms with the requirement of the Bill of
Materi

6. These items are t ts.

|

|

.

7. ?er sampling program, th e reasonable assurance that the
~

material conforms to the M material grade recuirements of the+

Bill of Materials.
. .. .

HANGER ENGINEER s
.

REV.
'

.

B = bolt list with 4 or 7
N = nut -list with 4 or 7

.

L = load pin -list with 5 - no sampling is permissible
S = shim -list with 4, 5, or 7

.

e = .e-

em=..--_om-- - - , , , , . . , - _ , , , , < .,,,-_,_,----.-,_--.,,.,,,-----,_,w-,- - , . , , . , -
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MAROLINA POWER & LIGHT COMPANY
RNRARnN HARRIS NUNR AR POWER PLANT

.

CATALOGUE PART COMBINATIONS
.

.

Strut Part End Attachment End Attachment Paddle Paddle
Number & Size (S.A.) & Size (P.A.) & Size OLA.) & Size (P.A.) & Size

2000/2010-L5 2003 -L5/10011.5 2003 -L5 2001 -L5 2002 -L5
2000/2010-3 2003 -3/1001-6 2003 -3 2001 -3 2002 -3
2000/2010-10 2003 -10 2003 -10 2001 -10 2002 -10
2000/2010-20 2003 -20 2003 -20 2001 -20 2002 -20

,

2100 -2.5 2003 -L5 2003 -L5 2101 -L5 2101 -L5
2100 -7 2003 -3 2003 -3 2101 -3 2101 -3
2100 -12 2003 -10 2003 -10 2101 -10 210I -10
2100 -28 2003 -20 2003 -20 2101 -20 2101 -20
2100 -38 2003 -30 2003 -30 2101 ' -3 0 2101 -30
2100 -50 2003 -50 2003 -50 2101 -50 2101 -5 0
2100 -70 2003 -70 2003 -70 2101 -70 2101 -70
2100 -130 2003 -130 2003 -130 2101 -13 0 2101 -13 0
2100 -200 2003 -200 2003 -200 2101 -200 2101 -200

2200 .65 2003 .65 2003 .65 2101 .65 2101 .65
2200 -L5 2003 -L5 2003 -1.5 .2105 -L5 2101 -L5
2200 -3 2003 -3 2003 -3 2105 -3 2101 -3
2200 -10 2003 -10 2003 -10 2105 -10 2101 -10
2200 -20 2003 -20 2003 -20 2105 -20 2101 -20
2200 -30 2003 -30 2003 -30 2105 -30 2101 -30
2200 -50 2003 -50 2003 -50 2105 -50 2101 -50~

2200 -70 2003 -70 -:2003 -70 2105 -70 2101 -70

2540 .35 1001 .35/.65 2003 .65 N/A 2101 .65
2540 .65 1001 .35/.65 2003 .65 N/A 2101 .65
2540 -1.5 1001 -L5 2003 -L5 N/A 2101 -L5
2540 -6 10 01 -6 2003 -3 N/A 2101 -3
2540 -15 10 01 -15 2003 -10 N/A 2101 -10
2540 -50 1001 -50 2003 -50 N/A 2101 -50
2540 -120 1001 -12 0 2003 -130 N/A 2101 -13 0

2249 .7 1000 .7 2003 .65
2249 -L5 1000 -4 2003 -L5,

SEE APPENDIX "E"
2249 -25 1000 -25 2003 -20
2249 -35 1000 -35 2003 -30

72249-2.5 1000 -4 2003 -1.5
72249-7 1000 -12 2003 -3

'

The 2000,2010,2100, and 2200 strut assemblies may be rotated 180* so that the paddles can be at either the
S. A. or P. A. end. When no stamped part number is available, the dimensions in SD/C-A-1018 should be used
for id:ntification. For the 1001 and 1000 end attachment, the strut must be used on the side opposite the

i rdnforced side of the end attachment as shown.
sw Part Number for 2003 is 1002.

. USE STRUT IN THIS ARE A
O'_L-

'
-

-- . _- . _ _ - . _ . . _ . - -_, . . . --_ ~ . . _ . - - . _ _ - - - . _ - - . . , - - - - . .. . - . - - - _ - . _-
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CAROLINA POWER & LIGHT COMPANY |

SHEARON HARRIS NUCLEAR POWER-PLANT '

GAP TOLERANCES AT LOAD PINS
|
,

The maximum amount of play ellowed between the end attachment and the strut is

dependent on strut /end attachment combination used, see page 4 of 4. The

maximum amount of play allowed between the 2600,2602,2640, and 2642 pipe
clamps and the strut is dependent on the pin diameter, see page 2 of 4. Washers

may have been installed by the vendor to reduce the gap. Note how the beveled

edge, if applicable, of the washers is towards the paddle. See Appendix G for .-

washer requirements for WBA and pipe clamps. -

.

.' ~ _ _ - -- %,

- '. ) , . '

~~.... -~. . L'

_

- -
_

. -

|j y j {
^ ~ ~

'.-
,

s| R f rt.Q: E. -
asher . , . .

.. ___ . ,

% I-

?. - . --
' ~

.j m...._.. m. ^ *
M.'

[' -

Spherical__ .
,

/ Bearing]X |
. ,. .

6 7-- . .. .

,

78 - . . . . . ..
Strut icai Pin Pipe Cla=p ,oy,, kliA.

4

~

_. . . _ . . - . :.

.

X + Y = Gap Tolerance in Appendix B .

Stacked washers are allowable provided flat washers are used as.

'

.

spacers. The thickness of the stacked washers or the thickness of
single washers does not have to be the same on both sides of the
spherical bearing. When beveled washers are used the beveled washers R4

shall be adjacent to the spherical bearing and correctly oriented
(washer beveled toward the bearing).

-
.

. . -

-. - , , . - . ~ . . , , . , , . ~..--...---...,-.y.,.--,--r,- - - - - - , . - - - - , - , , . - , ..c-.--,.,.y.....,-.-..,-,--.-..-,--.,-% --,-,.r- -..-,-y-
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CAROLINA POWER & LIGHT COMPANY g,_gp - SHEARON BARRIS~ NUCLEAR TOWER PLANT Page 2, of.3

.,

~ GAP TOLERANCES' AT LOAD PINS F5R TIPE CLAMPS , ,

' '
'

I. The gap tolerance at the load pins for 2600,' 2602, 2640, and 2642 pipe clamps B5

is dapendent on the pin diameter. Clamphalvesshallbeapproximatelyparallel.p
. .,
' ~~'

Pin Diameter Gap Tolerance '

3/8 + ;r/16.' -
1/2 + ~1/16-

3/4 + f/ii
'

1 + $8 i-.

1-1/2 + 1/8

.
1-3/4 + 7/1E..
2 + 7/16
2-1/2 + 7/16
3-1/4 + 3/4

3/4
.

4 + 't:J
See 3.6.3.5. . . . -

,

: _ _ _ .

II. The distance between the ears of the gravity pipe clamp (Part Numbers 91,
~

.; - .

175, 298, 304, and 370) is dependent op the pipe' diameter. Clamp halves shall -

''

be approximately parallel.

DISTANCE BETWEEN THE CLAMP EARS

Part No.
Pipe Size 91 l 175 298 304 370'

3/4 5/8 '' 3/4 1-1/16
1 5/8 3/4 1-1/16 Consult

1-1/4 5/8 3/4 1-1/16 the
1-1/2 3/4 1-1/16 ''

2 3/4 1-1/16 Discipline

2-1/2 3/4 1-1/16 Mechanical

3 7/8 1-1/16
'

,

4 3/4 1 1-1/16

5 1-1/2 3/4 1 1-1/16
! 6 7/8 1-1/8 1-7/16

8 1-3/4 1 1-1/8 1-7/16

_ . - _ .. . . . . . . . _ _ . . __ _. .. . ._. _ _ . _. - .__. ..___

av - , . , - , , . . - - , . -- ----i--*-, - ,sm.,_. ,, . . , _ - - -..,c.y - .-w-- -s,w y-w. 7 -- ,-.--w---m -
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CAROLINA POWER & LIGHT COMPANY \

SHEARON HARRIS NUCLEAR POWER PLANT
*

DISTANCE BETWEEN THE CLAMP EARS (CONTD)
.

'

PART NO.

Pipe Size 91 17 5 298 304 370

10 2 1 1-3/8 1-7/16

12 2 1 1-5/8 1-7/16 Consult

14 2-1/4 1-1/8 1-5/8 2 the

16 2-1/4 1-1/8 1-5/8 2 Discipline

18 2-1/4 1-1/4 1-5/8 .2 Mechanical

20 2-1/4 1-3/8 1-5/8 2 Engineer

24 2-1/4 1-5/8 2

28 2-1/4

30 2-1/4 2 2

36 2-1/4 2

.

s l-
'

The tolerance on the dimension between the ears of the above pipe clamps is also
'dependent on the pipe size. -

Pipe Diameter Maximum Total Gap at Imad Bolt (in)

Under 1-1/2 incl. - 1/32, + 1/32

Over 1-1/2 - 4 incl. - 5/32, + 3'/32

Over 4 - 8 incl. - 5/32, + 3/16

Over 8 - 12 incl. - 5/32, + 5/32

Over 12 - 18 inch - 9/32, + 5/32

Over 18 - 9/32, + 3/16

.

(

| . .. .. - .

_ . - _ - _ . - - -_ . ___. _ _ _ , _ - - . . - - . . _ _ _ _ _ . . _ _ . _ _ . . _ . - - _ _ . - - _ - . .
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CAROLINA POWER & LIGHT COMPANY \ Pege 4 of ,5.
SHEARON HARRIS NUCLEAR POWER PLANT

s

END ATTACHMENTS

'

STRUT ASSEMBLY WITH

TOTAL ALLOWABLE GAP TOLERANCE (IN.)
2000 2540

END 2010 2410
ATTACHMENT 2200 2100 2411 72249 2249
2003 .65 1/32 ^) 1/16 A)

1/16fP
'

2003-1.5 y/16 1/16 1/8( } 1/8( }
2003-3 1/16 1/16 1/16@^) 1/8(M) 1/8(PA)
2003-10 1/16 1/16 1/16(M) I/1d } 1/16(PA)

1/8 ((PA) 1/8 (I 1/8( } 1/8( })2003-20
SA) SA)

1/8 ((M) 1/8 ((M)
2003-30 C ) 1/8(M}SA) SA) 1/8-

,

1/8 ((M) 1/8 ((M)
I )2003-50 1/8 1/8(M) - 1/8(PA)SA) SA)

,

2003-70 1/8 1/8 1/89^)
^ I ) '

1/8(PA)'
'2003-130 1/8 1/8 1/8

2003-200 1/8 1/8 --

1001 .65 1/16(M)
^ 5 )1001-1.5 1/8 1/83
^1001-6 1/8 1/8 5 )

ALL
--

1/8(SA)' 17g(SA)
SIZES 1000 -

'

SIZES 1001 1/8(SA) -

ALL SIZES
1/8(SA)

-

980

NOTE:
(PA) - PIPE ATTACHMENT END OF THE STRUT ASSEMBLY_

!
(SA) - STEEL ATTACHMENT END OF THE STRUT ASSEMBLY

. - - _ _ _ . . - _ _ - - _ - . _ - _ - _ _ - - - . _ . - . _ - - . - .
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\
CAROLINA POWER & LIGHT COMPANY

- .

.

SHRARON HARRE NUCTRAM POWER PLANT

GAP TOLERANCES AT LOAD PINS FOR 2620 WELDED PIPE ATTACHMENTS
!

PART NO. ALLOWABLE GAP TOLERANCE QN.)

2620.35 1/32
,

2620.65 1/32
2620-L5 1/32

.

2620-2.5 1/32 R5
2620-3 1/32
2620-6 1/32

,

2620-7 1/32
2620-10 1/16
2620-12 1/16
2620-15

1/16
2620-20

1/16

2620-28 1/16 -

'

2S20-30 7/32
2620-38 7/32
2620-50 '

7/32
-
.

.

e

%

I

.

.
-_ _ .... ..._ . . .. .. . - ..
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2/84 SHEARON IIARRIS NUCLEAR POWER PLANT Appendr C ..

! . Sheet 1 of 3
FASTENER TYPES

* BOLTING MATERIAL *

I Bolt Type Locking (See Note
Part No. (Old No.) Sizes SA-36 SA-307 Gr. B SA-193 Gr. B-7 SA-194 Gr. 2H Methods 6 and 7);

,

! 17 5 (6100) All Bolts Nuts Lock Nuts
! 298 (6101) All Bolts Nuts Lock Nuts'

304 (6150) All Bolts Nuts Lock Nuts
2 370 (6300) All Bolt / Studs Nuts Lock Nuts

2600 1.5 - b0 Bolts Nuts Lock Nuts'

: 70 - 200 Bolts / Studs Nuts . Lock Nuts.

j 2602 1.5,3 Bolts Nuts Lock Nuts
-

j! - 7-50 Bolts Nuts Lock Nuts
2.5 Bolts / Studs Nuts Lock Nuts

i 2630 All Bolts Nuts Lock Nuts
2632 All Bolts Nuts Lock Nuts t

.

| 2640' . All Bolts Nuts Lock Nuts
2642 .35 - 1.5 Bolts Nuts Lock Nuts

1 6 - 50 Bolts / Studs
} 6202 All Bolts

'
Nuts Lock Nuts '

Nuts Lock Nuts
j 6252 .35 Bolts Studs Nuts Lock Nuts
j .65 - 6 Bolts Nuts Lock Nuts-

j- 15 - 50 - Bolts / Studs Nuts Lock Nuts ,

j 6300 .61 - 1.13 Bolts Nuts Lock Nuts |
! .

! Note 1: SA-307 Gr. B Bolts are marked with the Bethlehem Steel vendor markings in accordance with ASTM.
!

I Note 2: SA-193 Gr. B-7 and SA 194 Gr. 2H Bolts / Studs / Nuts are marked for material grade, i.e., B-7 and 2H
! respectively.

.

Note 3: SA-193 Gr. B-7 Bolts / Studs / Nuts are acceptable alternatives to SA-307 Gr. B Bolts. However, the
'

: reverse situation does not apply.
i
' Note 4: A-323 or A-490 Bolts are acceptable alternatives to SA-307 Gr. B and SA-193 Gr. B-7 Bolts / Studs, However
j the reverse situation does not apply. Bolts for Pipe Clamps may be reused.
'!

Note 5: Locknuts shall be tightened in accordance with Appendix F.
,4

| Note 6: Anco or Coloc locknuts will be used in lieu of the standard nut / jam nut arrangements.

Note 7: The locknut and lockwire must be fully engaged on the threads of the stod or bolt.
.

-
. ,; ./p

f
'

,
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C CAROLINA POWER de IJGHT COMPANY
SHEARON WARHR NUCLEAR POWER PIANT,_

* LOAD PIN MATRRfATA

The following chart shows the acceptable material grades for the listed catalog {
parts. The and marldng'A' stands for SA 564 type 630 material,'B' stands forSA
193 grade B7 and 'C' stands for SA 36, SA 30'6 grade 60. Acceptable substitutes are
as shown below.

,

CATALOG MINIMUM LOAD PIN ACCEPTABLE LETTERINGPART NO. MATRRIAL GRADE REQUIRED - END afARK SUBirITIvrES

S1 SA-306 Grade 60, SA 36 A,B,C
11 3 SA-193 Grade B7 A,3
216 SA-306 Grade 60 A,B,C

I 276 SA-306 Grade 60, SA 36 A,B,C
304 SA-306 Grade 60, SA 36 A,B,C
370 SA-193 Grade B7 A, B

'

377 SA-306 Grade 60, SA 36 A,B,C
1000 SA-564 Type 630 . A
1001 SA-193 Grade B7 A, B
2003 SA-193 Grade B7 A, B
2600 SA-193 Grade B7 A, B
2602 SA-193 Grade B7 - A, B
2620 SA-193 Grade B7 A, B
2630 SA-193 Grade B7 A, B
2632 SA-193 Grade B7 A, B
2640 SA-193 Grade'B7 A, B
2642 SA-193 Grade B7 A, B

i 6175 SA-564 Type 630 A

i
I

!

's

I.

e
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C. CAROLINA POWER"&' LIGHT COMPANY
SHEARON HARRIS NUCLEAR POWER PLANT

.

* LOAD PIN MATERIAL *

CATALOG MINIMDM LOAD PIN ACCEPTABLE LETTERING
PART NO. MATERIAL GRADE REQUIRED END MARKS

.

6202 SA-193 Grade B7 A, B

6252 SA-193 Grade B7 A, B

6300 SA-193 Grade B7 A, B

6515 SA-193 Grade B7 A, B

6516 SA-193 Grade B7 A, B

6525 SA-564 Type 630 A
980 SA-193 Grade B7 A, B

**

e_

.

i
.

1

. . . _. __ _ _ . _ . .. . . . _ - . _ . . .. - . . . . - - .

_ _ _ _ _ . _ _ _ _ . _ _ _ . _ - _ - - _ _ _ _ . . _ , - _ - --_ - - _ _-_. _ _ _ _ _ _ . _ . . _ . ___
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| Pcga 1 cf
STRUT IDENTIFICATION

e.

j. ('
' ~ ~

$UlIT IINGIN 77

|
[

t

|
| . .

l

.

0
.g,

.3' :
x_------- c % . . PAPA or .g"~ ' -

- : : - , y) gm s---------
,, ,,,

bPIN-

...

PART NO. 2200
- - - . - . -

.- __..__ _._ ,
i

- ~~ ._.
.

ee b

n

%N. -

-
.

..

= . . . . . . . ..

- o

. .

.
m*

.

.
~

.' m
._ :- "", P Nom.Dia

| Pipe g '
f,, ,*-

, _

,' .n., } Qr- --.-- - | 61.

m -
si , i-__ .

.
*3 . _ _ . _ _ _ _ _ _ _ - . . .En

, _

,,,,

.- ->- . .-
_

% Ne

s. .

AS V
'

PIPE IM.L
PART No. 2540

.

. .

\
s

.

. . . . . . . - - .. _. ... . . . - . . - - - . . . . .
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STRUT IDENTIFICATION

.MACHIkED -PADDLE
'f, .: ...e_.

RIGHT HNND' THREADS ..

'(PA End)

.

, IN TO PIN -

-

g/ / - Pipstwou.o A.3
,,

*

ff f- n -
.

f g r---'
%y

- - - - gr S 1 .

(
y T T

< 2

N w 9 w
,_

. SWAGED
*

PRESSED BEARING,

- BEARING PART NO. 2249 *

,

_

' PADDLE';,

I -
<

.. _. . . _ _ . .

.-

! (SA End)
.

,

v.; .W -

y- =-' : pn.nr . . -.....e_.w._-. _

t: 1,
,! ~ --. . - + . Q.T -

.
,

_

..
n. .

,

RIG'HT HAND THREADS I :'(PA Ind)
: ....

i

|

-

= TO MNI "" "
f mMPE (NOM. DIAJ
f - o -

g/ g --r r--- 9 ,1 1
F T T gg|;/< ;

i - , .t , ,_
b ~ m m

i

| PART NO. 72249 WELDED

! PADDLE

i

LEFT HAND THREADS

, (SA End)
, N

N
s,

.

*
. --. -- -.- - . . . . .-. .. . . .... . - ..

. . ..- - ._. _-- - . - .___ . _ .-.- _.._-... --.. - _- - - . . _ - . ----- - - - - - . .- -
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SHEARON BARRIS NUCLEAR POWER PLANT
Appsudix E
Pegs 3 cr. 3

STRUT IDENTIFICATION- 4

4 . .

.

.;i

L '

STRUT LENGTH; 7

.

-
.-

PA or '

PA or
,I ''SA End g # SA Ends . ,

" * dl. //(/ %e / N T,f s* - - ;

Nf f . , ^ ^ ' .' |j.= b . f
.f.

-
,

_ ..

Y'' ^ '*

f _ i -

. e

.2-
~j . L -. . ,....,_

~. .. .+L. z:.5,.;..s ' . - *:.' 5~;,. ..~ 2 - .b .

.. .....y. .'~
'

. .,_.~ m . .,-- -eg .a _ _ wPlN
..: ~ .~ ; ,- . .- .

.. , u .?. ... -

. . . .

. y- ..
,,

y9 PART NO. 2000 or 2010 ' ' " . .
* - -

- - . _ . .a . . ... _ ..

;.,
. . - - ._ . m... . .. . ,

.- ,.
- .-

__ - . t -
. _ . .

-- .. 6. .

. , ,
_ ,

~~.

.

.

4

. -. . ._ ,
j

.

- STRUT LENGTH _

.-
-

,

.
-

|
-

.

., r -
*/ q r i=

/
.,. .

#PA or ,'9 $ ! _l. ,

, . . -.

k. l# L k ks , ______!___* ! !.iISA End
________ . ._

'% 4 Q
- _ \ .'s- P!N PA orWV'

SA End

i PART NO. 2100,

i . _. - _ _ . . . . . ._ . .

.

1

i
i

. . , . . . . . . - . . - . . . - .
- i

,,_,_ , _ _ , , , ,

, -. , - - - - - - - - . . - - . - - , - - - - - - - - - - . - - - , - - - - - . , . - , - - , - - - - - . .-a,---------. ...
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SHEARON HARRIS NUCLEAR POWER PIANT Page 1 of 2'p
,

'
N

*

3.

."i. 4..gSnus Tight"
Where (2) nuts are used on

) aither side of a base matM{ ...

4 1
(e.g., U-bolts, velded beamS ting Surface

y' mig attachments) .m .:;;,@fi g
,

y(See Detail A) , use, standard i
-

A-194 2H nuts (Anco or Coloc lock'~;MN N
nuts are permissible if the grip..

wire is clipped).
Detail A

.
. .

.

BAhir, P1 Aft.
%

*

,. --

,i R2
+

Where (2) nuts are deti.. ~ia"'theiled o-- ;
J_, ( ' , '

(e.g.,~U-bolts,rodsandwelded|
sama side of a base material'

.! j | Coloc

| 3 1 ' . . _ . beam . attachments) (See . Detail 1),*

vse one, A-194 2H Colec or. Anco lock 11ut
' p' > - - where (0)- gap exists between pipe - .

8

For U-bolts, tighten only to point
_.

t
'

[ */ and U-Bolt (when (0) gap is specified,.

jg on B-P hanger design sketch) to avoid
, . ,

damaging pipe. All other cases,
tighten to point where nut to base
material contact is made.

.

.~ Detail 3
.

- |
1

% .. m ,

N Where a locking nut is
m

reWred on a. sent or; Spring can spring can assembly.
" Snug Tight" or strut

l ,(See Detail C)* *
Against .t ',. / body
Nating Material 5 assembly Material grade is not

important since the nut
R2* * is considered only a

locking device.

Detail C

~ - --- . . . - .. -- .. _ . . . ,_ ,,_ , _ ,_ _ _ _ ____ __ _ _

_ , -- , _ -.- _ ,,. -- -__- _. . ,. m.,.,_. ., __-_,._,-,----_,,_--,._,-.w____ , . , , . ----y , ,#-~_..
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CAROLINA POWER & LIGHT CEPANT WP-110
,

SHEARON RABRTC NUCLEAR POWER PIANT Page 2 of 2
.

|''
<

*

_

Tighten nut and bolt until the clamp cannot be
i rotated using moderate hand pressure and the"' ='

~
t -i

is seceetable (Ref. FCR-B-1095) deflected
Clamp.

ves should not be siythetighteningoperafion.ficantly
-- --

,

k - '= - Where (3) bolt pipe
4 J:a.= --- -, _ f f'''
/

^
1 clamp used (i.e., 3-P

- - ,1 Part #91, 304, 2600,( ? - --

i 2602, 2640, 2642, 6202,
I '

! 6252, 6300) Tighten
| | ,- ' "y as .shown (Detail D)

, ,

-

. '

.

- ? Tighten to r eove
- '

slack plus 1/2 turn- -

' .. , . (Approx.)"
.

.. .

,
c .

* Detail D
|

-
-

'9 "Snus Tight" against other
8 aut (should use wrench on ,

'

i

~ - inside nut while tightaming
.I

..
.

r jam nut)

{k
. - - . .( . .
'.J f ~ 's Where (2) bolt pipe_ -

~ MF ~~N - '*:. '

a clamp (Part No. 175,
0 =" - - e am ... ?/ . 298, & 370) used with

- ' J. . '' lugs as shown.- -
- -

,
,

(Detail E & F)
. O h I

,

(2) Lug or ., s ,.

(4) Lug Config. us . -

imay exist .

|
.., -

Tighten to remove slack
* Detail E plus approximately 1/2

(Part No. 370) turn (typical 2 bolts),

& *
Mg Section A-A '

,

<

Section A'-A'
~

r
f]

-
-

yj( ,, , , - - <
.

!
! W.

)j Note: Anco or Coloc locknuts R2
-

-- *

shall be used in lieu of the nut
| Typical both [ @ M' & jam nut combinations. |

'

*

sides < v *.

*Ders11 F
(Part No. 175,299) *

- - - - - - - -- - . . . .

_ _ . _ . __ ._. _ _ _ . _ _ _ _ _ _ _ _ . - . . _ . _ . . _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ __ _ . _ _ . . _ _ . _ . _ _ _

. . ._ _ _. ._._,. _ . . . . . . _ . _ . _ . . . _ .
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CAROLDIA POWER & LIGHT COMPANY
RNRannti RARBM NUCLEAR POWER PLANT

.

-

PLAT AND TAPERED WASHER REFERENCE TABLE

.

Streetwal Attachments

1000 .7 flat 1001 .35 flat 2003 .65 nat
-L5 Dat .65 flat -L5 tapered 1*

-4 Dat -L5 flat -3 tapered

-12 tapered -6 flat -10 tapered

-25 tapered -15 tapered -20 tapered

-35 tapered -50 tapered -30 tapered

-60 tapered -120 flat -50 flat
' ~

-80 nat -70 flat

-130 nat -130 Dat .

- ' -200 nat

'

Pipe Clamps

i
2600 -1.5 nat 2602 -L5 flat 2640 .35 Dat 2642 .35 flat

: -2.5 tapered -2.5 tapered .65 flat - - .65 Dat
.

-3 tapered -3 tapered ,- -L5 ' flat -L5 ' flat'

,

-7 tapered -7 tapered., -6 tapered -6 tapered
'

-10 tapered -10 tapered -15 tapered -15 tapered
-12 tapered -12 tapered -50 nat -50 nat
-20 tapered -20 tapered -12 0 nat
-28 tapered -28 tapered

-30 tapered -30 tapered

-38 tapered -38 tapered

-50 nat -50 flat
-- .

-70 flat
~

-130 flat
-200 nat

,

< ,

. .

1 Netm: Tapered washers can be substituted for flat washers, but flat washers cannot be substituted for taperec

washers. Hanger Mods are not required to substitute tapered for flat washers.
.

k

.

. . . . . . . . . . . . . . ..- - - . - . - - . . , - - = . - -

- - _ _ , - _ _ _ _ _ . _ , _ - - . . - - . _ , _ . . . _ _ . _ - _ , _ ~ ~ . _ _ _ _ _ _ _ _ _ _ _ _ _ - _ - - . _ , , ,--



. ^^

* 'Rev.2 CAROLINA POWER & LIGHT COMPANY
j

i

'2/84 SHEARON HARRIS NUCLEAR POWER PLANT.
WP-H0

|Appendix H
|

Page I cf 2
INSTALLATION PROCEDURE POR MAIN STEAM SUPPORT 5

| R2
e. . LO '~ SCOPE.f

Additional instructions for the installetion of the main steam B-wall supports and R2D-Wall Header Supports are provided in this Appendix. They shall be used in
conjunction with the instructions provided elsewhere in the procedure.

The fonowing hangers are affected by this Appendix:
'

1,

lMS-N-212 - 216 MS-H-48 12 iMS-H-219 ' MS-H-64 -

MS-H-234, 235 MS-H-75
MS-N-237
MS-H-345

'

,

2.0 REFERENCES

1. FCR-H-H86 grouting associated with B-P frames and hangers
2. TP-28, inspection of Equipment Installation
3. WP-29, Grouting
4. TP-04, Calibration of Controlled Tools
5. WP-139, Pipe Hanger Work Package Preparation

3.0 GENERAL .

.
'

,

L Mating surfaces in contact with the concrete shall be stripped of all coatingsprior to fitup.
.

2. Anchor bolts shall be clean and undamged prior to the installation of the fra$ne
or hanger boot.

-

3. The dimension between the boot plate and the face of the concrete shall be
maintained to within + 1/4" of design.

4. There should be 1/4" minimum grout cover on any shims used during erection.
This is to ensure that the shims are not exposed which might cause rust and
shim deterioration.

'

5. Tighten nuts finger tight. Washers may be instanedlater after grouting is
complete.

6.. Grouting shan commence after the nuts hav9 bn turned finger tight. Type H
grout shan be used in conjunction with WPw9.

7. After grout is acceptable, snug the mfrs 4. L' c41 effort of a man using anopen end wrench.
I

8. Tighten ~all anchor bolts to the designed pre-tension (see the hanger sketch)
using a calibrated direct tension indicator.

9. If washers were not instaued prior to grouting, then install one washer
at a time, snugging each nut respectively. Then perform the action prescribed
in 3.9 above.

i

[ 10. Shopwelds and shopwelded members that were made inaccessible during
fabrication or instanation do not require inspection since the assembly

-

received VQA inspection.

|

.,. . . . _ , _ , --- - - . . - - . - -- .... _ --..--. --

_. __ _ _ _ . . . _ . . . _ _ - . _ _ _ . _ _ _ _ _ _ _ _ _ _ _ . _ _ _
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CAROLINA POWER & LIGHT COMPANY
r SHEARON HARRIS NUCLEAR POWER PLANT - -

INSTAT.T.ATION PROCEDURE POR MAIN frFEAM SUPPORTS N
l

4.0 PROCEDURE
i

L The Hanger Superintendent shall:

L Work the hanger to the design drawing, this Appendix and WP-110 where
applicable.

2. Get the field engineers to provide benchmarks for CL
3. Notify Mechanleal CI to inspect for pad preparation per TP-28.
4. After setting the frame, notify Mechanical CI to check setting per

TP-28.
5. Notify the Area Engineer to initiate a grout pour card. *

6. Reference the grout pour card number on the Traveler. -

7. Notify Hanger CI to verify each anchor bolt is properly pre-tensioned.
8. Notify Hanger CI to inspect as required per WP-Il0.
9. Notify the appropriate group for a weld inspection per WP-110,

2. The Work Package Engineer shall:

1. Prepare the package for construction in accordance with WP-139.
,,

3. The Area Engineer'shall:
_

1. Initiate the grout pour card.
. .

2. Ensure that Type III grout is used. -

4. The Field Engineer shall:
.

~^
+-

,

2

L Provide benchmarks.

5. Mechanical CI shall:

L Inspect per the appropriate procedures for equipment setting.

6. Hanger CI shall:'

1. Verify that the anchor bolts are properly pre-tensioned using a calibrated
tension indicator.

2. Verify the hanger was installed to the design drawing, this Appendix and
-

WP-110.
3. Verify the signed off copies of the grout pour card and Exhibit 1 of TP-28

are in the Work Package.

7. The Discipline Mechanical Engineer shall:

1. Perform functions referenced in the body of WP-Il0 for Pipe Hanger
Installation.

8. The weld inspections shall be performed by the appropriate group as detailed
in WP-110.

. .--. . . . - - - - -

-- ____m__.___ _ _ _ _ _ _ _ . - ...m , e- , , - - %,wv er .%., , _ , ,yy,,w ryw.y,_%.c ,,.,wm.m,,-,9.. -.w %99,_,v.M F*" w- r--""'"""-
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' '' ~~ T. .

CLEARANCES AROUND PIPE '
~ ~~-

._.. _ ___.._,

"- -
Ct .

E -
mi'm.__'

,

l
i l | i_ ___ _ _

A + B = 1/32" (min.)'
| |

~ Note C = 1/32" (min.)
| See A + B = 1/8" (max.)

I
I J . | Below C = 1/8" (max. )'

~

i AB y
3

-
g

I | I
|
, ., i

--- y
_ ___,__ ,,

,

yL-9
Visual Contact

.

Figure 1

Horizontal Run of Pipe

.

.

.

C'
.

.

. p==p M,
I ,. I- - -- _ -

I I l_

| A + B = 1/32" (min.)
See A + B = 1/8" '(max.)

| |
-

I Note C + D = 1/32" (min.)'

B j' j Bel v C + D = 1/8" (max.)A+c |,f''

!|
'

_

l.
_

l i, ,

I |

i g
,,

i I
D

I I

L

NOTE: See page 4 of 4
for cross sectional

Figure 2 view detailing
;

location with'

Vertical Run of Pipe respect to hanger
member where minimu ,
and maxi =um I

clearances are to b !-

checked

|
-

. . . . . . . _ . _

_- . - -_. .. --- - - _ . - .- ._
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CAROLINA POWER & LIGHT COMPANY,

. .

SEEARON BARRIS' NUCLEAR POWER PLANTs

(. CLEARANCES AROUND TIPE
.

.

-

. m.. . ..
.

,. .s. .
-

* * Contact Tequired *..

ctn both sides-. % . .
i,

*
' o '

. .
. .

C.P'. -
i e .,

, .. -
,..- ... . .. ._ .
-- .

, ,,

.
-

~~ *
* <- .. - - .

, _
, _

_
-1tecuired Gao - .

*

,
. Max 1/8" . - --

-

- - ' Min 0"
,

.

. . . .
* Clearance must be equal
vrRnen 7m + 1/32" - -

. _. ._

, . ..-

,

-
. -

rizere 3
..

-
. .

.

.

.*

in.'-

.,

-: ..

. ._.
~ .

-
.. ..

. _ . _ - , - -
*-

-
.,

... . .

, , , , -, ..
t [#* *

i
. .

.,
=

. .
, ,

~

clearancas must be equal -
. .

.

'

+1/32" (Typical both sides)
-

-
,

-
1.

- - =- i..

0* -
.. - . .. . .. .

.
,

l. .
.. _

.

-
.

4m- --.

4 6 . .6

.

e
*

. . .

M'. - Total Can.

* *

Max. 1/8" ;
*

'

Min. 0" .
l

.. .. . ...

EORIZONTE PI?E

.

Figure 4

1

|-

.
* * ** *** * 6 m . . - . m e e. m a e .... _ m

--m w - --- w-,-- - - 7--,,-,m-wrwe4- , e --.--,. -m-m--- -" 4m.-,. -,9--r wyg-w,w- ,,-,my,w,---wg -we,. ,-m>--,,,,.mveme,e,-w.--.m4 s q m op e- m-



f84 I - She2: 3 of 4 *
" '

~

-
-3 |

-

* *

. CAROLINA POWER & LIGHT CCMPANY
'

**
SEEARON EARRIS NUCLEAR POETER PLANT

'*

CLEARANCES AROUND PIPE
-

(~ . .

i. A. Design. Requires 1/16" Clearance .

-c A+3 = Visual clearance ain.,

1/8" max. (read toi
~-

l - nearest 1/16")
.

*
' ,

. .

4 j - C = 1/8" max., visual. clearance ais,
i ); (read' to nearest 1/16") ).I / 6-.

. - Visual contact gravity side ', , ..i
__ . .. -

. ..r.
~~. .

' '

A 6 - ...

- - -
,

Borizontal Pine Run ~

.

' A + 3 = Visual clearance ain.[c, ~d 1/8" anz. (read to - ..

a 7 maarast 1/16")
,f \

C + 3 = Visual clearance ain.'"# 1/8" anz. (read to.
.

. . ...
i maarest 1/16") -

,,
-

,

i. >
-

T T
~

,,

.

. , . _ - _A
s v -

*

Vertical Pine Rus ~'
_

.

E.

1. Design Requires 0" Clearance
,

. .. .. . . .

b A + 3 = 0" min. ~
-' ' '~ ~

* 8-
. 1/8" max. (read to nearest -

...

..; 1/16") .

~
. . . . ... .

E~ ) ~~

C + D = 0".
... _p - ~

.

. . . .. ._

*
F. .

A .
-.

Borizental er Vertical - - - - -

Pipe Run

.

.

.

E

l

|

'
.

.

, * * * .. .

.\ .

._ ... . . . . ._. _ . . .. _ . . - - . - - . _ .-

4

$
. - , - , , ,. - , . - - . , . . , . - - - , ,
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SHEARON HARRIS NUCLEAR POWER PLANT ~

CTRARANCES AROUND PIPE

' Clearance shall be measured at the edge of the hanger member or shimplate as g3
'

shown below. Care shall be exercised to ensure that pipe skewness with respect to

the hanger shall not exceed 1/32" if the hanger member is less than 6" wide and

1/16" if the hanger member is 6" wide or greater., Contact the Discipline

Mechanical Engineer if this cannot be achieved. If a shim is not required, pipe
~

skewness with respect to the hanger is not a checkpoint.

Total maximum and minimum clearances are to be checked at the closest point on

each side of the pipe regardless of whether or not shims ar,e instaUed. R3
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Clearances are to be checked at point (b) and (c). Although the clearances are

acceptable (i.e., b + c = 1/32" + 1/16" = 3/32" minimum is 1/32", maximum is 1/8") the

pipe is skewed more than 1/32" (i.e., a - e = 1/8" - 1/16" = 1/16"). This is i

t

unacceptable. l

.
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'

MATERIAL VERIFICATION PROGRAM
t

- The following instructions are to be used by the Hanger Engineer to complete Parts
1-7 on Exhibit 4. -

Part I
f

-

All material which was issued prior to 9-6-83 maintained identification via

material control. To ensure the controls were implemented, the Hanger
Engineer shall need to know what material was received and issued for

construction. The Warehouse Engineer shall provide that information in Part'

1 of Exhibit 4. He shall research receipt records and list items and the

drawing revision for which the material was supplied. He shall sign and date
'

the entry.

Items Rev.
Example: .l_ 2_ ,7, 3

-
j't-

Part 2 -

The Hanger Engineer shall verify the as-b,ullt steel is the as-received as-

Issued material for the pipe hanger. He mIist perform a field check on the

items listed in Part I and compare the physical parameters, except length, of

the as-built steel to the Bill of Materials of the drawing revision for which
'

the material was supplied. In addition, the hanger material must:
1. Be coated with red oxide primer (except in the Containment

Building) os
2. Be coated with flat white primer (only in the Containment

Building) og,

3. Be coated with gloss white paint and stamped with the hanger
number oi,

4. Be an uncoated structural shape less than 6" long ol,
5. Be an uncoated plate which has an exposed area less than 3" from

a weld
6. Not be marked with another hanger number or PO number
7. Not have documentation in the package to indicate the material

was supplied from surplus or stock.,

'

!

. .. . _ _ _ _ . _ . . . _ _ . . - . |. _ _ _ . _ . . _ . . . . - - . . . . . . . .

|
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3/84 SHEARON HARRIS NUCLEAR POWER PLANT WP-110(. Sheet 2 of 3

MATERIAL VERIPICATION PROGRAM
,

If the material has been determined to be the original issue, the Hanger !
Engineer shall list the item numbers in Part 2 of Exhibit 4.

Part 3

The Hanger Engineer shalllist those items in Part 3 of Exhibit 4 whose source

of material can be determined from Work Package documentation (i.e., Speed

Letter, RCI or CMR). However the source must be legitimate with a

Certificate of Comformance from a qualified vendor. This is evidenced by a
stamp " Source Accepted"- on the CMR, Speed Letter, or RCI.

Part 4 & 5 -

All material issued after 9/6/83 will be stamped or etched for positive -

identification. The following will be the acceptance criteria for this 4j
material.

A-36 plate, channel, wide flange, and angle, shall be stamped with.

the symbol unless it is less than 3/16" thick '
) A-500 Grade B tube steel shallbe stamped the symbol..

U bolts and threaded rod will be stamped or etched with the.

material grade.
1

Stock pipe tubing for struts shall be etched with the material.

grade.

Steel other than A-36 or A-500 Grade B shall.be stamped with the.

material grade. However some material was stamped with the
R3purchase order number. That P. O. shall be entered on Exhibit 4

and investigated to ensure the material grade.

If the materialis marked and is acceptable, the Hanger Engineer sha!! list the
item num rs under Part 4 or 5 as appropriate.

. .
;

, . . .
.. .... . . . . . _ _ _ .- . . . - _ - _

,
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MATERIAL VERIFICATION PROGRAM

Part 6 '

|

Catalog parts shall be identified by the physical characteristics of the item |
or by the stamped catalog part number. The catalog part identity must be in

accordance with The Bill of Materials. The Hanger Engineer shalllist these

item numbers in Part 6 of Exhibit 4 and ng under Parts 2,3,4,5, or 7.
.

Part 7

A sampling program is set up for structural shapes, plates, and shims which
"

cannot beldentified under part 2,3,4, or 5. The Hanger Engineer shall list
these items in Part 7 of Exhibit 4.

General Notes:

If more than"one of an item is to be considered, each piece shall be listed in
,

the appropriate section. For example, if there are two piece 7's and both
pieces are stamped, item 7 should be listed twice in Part 4. After the form is

completed, the Hanger Engineer shall sign, date, and enter the drawing
! revision the items were checked against."A copy of the torm shall be

removed from the Work Package and returned te the office to determine the

scope of the sampling progr~am and to initiate any material testing.
Welded pipe attachments (trunnions, lugs, etc.), anchor bolts and cinch

anchored plates sha!! not be listed on Exhibit 4. Nonstructural end cups and

shims are considered Non-Q material, do not require verification of the R3
j material identification markings, and do not need to be entered on Exhibit 4.
,

.

.

.

J

. . . . . . . . . _ . . . . . .
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GAP MEASUREMENT GUIDANCE
CRITERIA

.

.

.

Since gap A is larger than gap B,
the gap shall be listed as A and the
weld size must be increased by A.

{

i
L - 6

Fig.1

~

*
._

m -.p
v .

For joints of this type, gaps should
be measured at the root. If the
weld requirement is a flare bevel,c
the gap should not exceed 3/16". R1
and should bs recorded as
4.3/16".

..

ItQ. 2. _

Fitup gaps between non-structural-- - - - - -

f end caps and tube steel should R1
'

not be measured or recorded.i, , _ . , _ , _ _ _

'

F(3 3

_ _ . - . _ _ _ _ . _
_ . . _ _ _ _ _ . . _ . . . _ _ _ _ _ . .- _
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CCRPORATE QUALITY ASE.FxCE 2: ARTIER

QA/QC - HARR:S Pt.A'iT SE_- ION CCA-1 i
"

.

TITLE: PERSO:i:IEL 5*-'~~'3 l'D C 2* '!"ATION
.

:'
1.0 PURPOSE

The 1 te:: cf tis ;ro:ecure is to es ablist mquire=e::s and ;

guide''mes for trad-* r and qualifica:ica cf persencel assiped j i.

to perfe:-: 100 ac:1::. ties at a cuclear pcuer plan:.
'

2.0 SCOPE
,

This pro:et:re is a: plica:le to : e site Quality Assurance / j
Quality ~~ ~1 Uni persennel whc perfc. inspecti ns, sur- :

8veilla=ces, =n-d-=:1cc ce testing ac:1 rities- that are .inte:ded
to ass.an ., a;ity c' constructica or to verify confer =ance to i
quality sm d s=ents; and perse:nel w:o review and accept or |
appro ru --* e::ica, avami ation or tes docu=entati:n er ot:er l
quality affe:._*=g c:c.=nents (e.g. procedures, instructions and ;

specifica-* **). N:cdestructive Exa *n=tica (NDE) personnel :
trai * r a=ad :;ualificatica will be in accordance with Reference
1. Fcr :ra p. psses of tais procedure, references o inspe::1on ;' '

activities d- '"edes surveillance. This is an AS:G See:1on ~II *i

procecure. ?-

,

,

3.0 REFERE5C!3

1. Carp:rame QA De;artment Nondestructive Examination Manual
(EE Ma:sual) i |

*

2.: I=st: 2 '- CA*-1.1, Visual Acuity and Color Perceptien Tests !
'

3. I=st:.ac-'* CA -1.2, CA/QC Persoccel Qualification Requirements
,

4.0 R ESPC2*"~ ~'"E5 i i

"

! i

4.1 h-n=e - CA/Q'' - Harris Plant Section ,|*

i
The !8=-aFe - ::A/QC - Harris Plast Section shall be respon- |!sitie fcr staf*1=g the QA/QC Unit with person =el meeti:g g i
the a;:r; :pria:a classificati=n requirements. 'f

'

'

1, r

4.2 Disc - CA,*:|C ; !

,' ,

The C1.mtor - CA/Q shall have overall respo:sibility for
implasse::atiot of tais procedun. I

i

4.3 Suter:.: e: dent - CC 3,

!,;"he Scpe-1=ta:de=t - QC is nspensible to the Directer - QA/C:,.

.
for 'ehtatinn of this procedure. 1

1 4-
.

,
-

1 .

,.

. .

,

--, ,e, --s-.--. -e.-, .,.m -,-+r . , . - - - +,-,--g-, w,,we--,-.-+v,, wn--e,--.wg,e.+c---wr-,ew- ,--mmw.-w,m ~w y a--w-,-*
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l QA/QC - HARRIS PLATE SECTION COA * 11

TITLE; P.'RSONNEL TRAINI::G A::3 CUALIF CA~~ :X

4.4 Quality Assura .ce/Cuali r =_:: 5 2.:.it Su:erriscrs

CA/QC Subunit Super- is... = e-=-' = ave crerall respcnsibility
for implementation of -"' ;r:ca- 7 in their assig.ed
areas of responsibi'.ity. H

4.5 cuality Assurance /cual:.& :_-_ =- ~. See:ialists/Ennreers

Site QA/CC Specialists / _d-ae:s m '' be res;c=sible fer
indoctri=atica, tra'n' :,, :;-5-" na:1cn and eva_.ua*.icn of_

QA/QC persennel in their assi:;=e: a. eas of respcnsibi*.ity.
1

-

5.0 DUCATION AND EIFERIENCE
,

5.1 Personnel perfor=ing cur activ_ ties shall meet the educa-
tion and experience rer.: .r -=-. se . ferth in Appendix A.

I
i 5.2 Acceptable equivale=ts t= =e e- ":ic levels listed in

Appendix A are as fc11:ss:

1. In lieu of high senec:1: '''' tary (USAFI), state , county,
or local school sy .,ars -'- sel:. col equivalency GD; or
two (2) years experimsca 1: -truction operation cr
inspection work s' d == t= :..at coverwd by the inspection
activity.

2. In lieu of 2-year des se t= acgineering/*actnology:
Satisfactory ccc pla.t.cc cf " age credi s wnich can be
evaluated to be ces;ars.:la = "at requi vd for a 4-year
degrue; or two (2) years experience as a QA/CC Inspector

j in a nuclear progrzn
/ ,

3. In leiu of a 4-year des se in =en-engineer 1=g discipline:
Satisfactory c::=plata.cn cf - " age credits unics can be
evaluated to be c:c:;ars.:le = t.ta: rwquired for a 4-year,

! degree; or two (2) years auxperience as a QA/QC Inspector
in a, nuclear prog-z=.

4. In lieu of a 4-year des:Te = ==gneering: Four (4)
years experience as a .1/T nzpector in a nuclear program.

i
!

< s. =en

i

. .

2
.. . - - - - . .- . - - - - . - . . . - - -
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CA/GC - W.RRIS PLNE SECTION CCA-1 --

*
i

TITLE: P.c...5;::::IL P.AI:: ':G Alr: QUALIFICAT ';
i

1

1

|5.3 he experie::e levels lis ed in Appendix A are for din::'.y 1
lrelated experience in were that is technically eg.tivale=: :=

that v ich will be covered by the specific inspectic:/ es ' r
activity. Prior experia: a in constructicn operatic: cr
inspe::ica work which is only simi'u' to the inspec-ic=/
.esti:g activity may be sutstituted for dine:1y mlated
experience en a 2-month for 1-month basis, not to ex:eed

~

-

two &d +s cf the total i=spection experience requir-" - .

5.2 Prior experience may be applied to the experience le rel
mquin=ents for more tha= one inspection / testing ac .ivity
prov:ded the requimmen s of 5.3 above are met.

6.0 EETSICAL CONDITION

6.1 QA/QC inspection person =e shall meet the physical ret.:1rements
for the particular CP&L c assification 1:volved at ici-d s'

[. hiring.

6.2 Coctracted personnel e= ployed to auip:ent CP&L QA/CC i=spe:-
tors shall meet the physical requirements of their e= plop.-..

6.3 . A/QC and augmented inspection personnel shall be testad toQ

hassure: .

1. Natural or corncted near distance acuity such as bei:g
capable of reading the J-1 letters on a stancard Jasi;sr"s
test-type chart or eq21 valent test type.

; 2. The capability for distinguishing and differentia '--
contrast between colors as dem:nstrated by practical
demonstration or test perfoma:ce.

,

e

6.4 Pers-1 that fail the near dista:ce acuity or color se:se
testing may be evaluated and, through satisfactory de=ccsten-
tion of capability to perfor.n the required inspec:10:s, f ~
acceptable for certificat:.on for a sub-category of inspe:--' .
Ibe ;ersoc:e1 records s:all reflect the evaluation ; recess

: used and a..y inspection "*4 tations imposed.

6.5 the test specified in 6.3 (or as allowed by 6.4) shall be
cond..cted on an annual basis.

b 6.6 Prior to fuel loading applicable CA/QC inspectics a d j,

supervisory personnel ti=cluding centract personnel) i=velve:
in plant Start-Up/ Operations activities will participa.e i= l

the cepacy sponsored aspiratory protection progrs= *--- =- -

,

'
p ys: cal.

\
,,

_ . . _ , - _ . . . . . . _ _ _ . . . . . . . _ - . - - .-_.,__..,___m, .- _..-._..___..._..____m- . - - . _
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t

.

TITLE: PE:.SC::m2, - .1 :tI ;G AI : r_._._1- C';

7.3 INDOC-T._*'.;A'"*0N UC ~_ -12- C-

7.1 Newly ass:.goe: pec s---1 COPAL and aus=ented ) will be tr=* ed
is the perf:---~ :f t.neir intended assig.=ent(s ). T.-= ' * g

shall be =- %-*d thr:ug= a progra= consisting of :.:de:-
trication =-" = -T..e .'cb traini:g (0JT) uncer the cire:: super-
r_s:.on of --= -'i.ed ;e:se::el. The de gee of training vil..
depend on _:ae -- ": ::' par _ous experience and training.

r--: asis id 1.a :::. fi: s.ta=d experien:e gained throu:!; ac usi
perfor :ance =f g , ssses, tests, exa=inations and inspe::::ns.
As the ins;e:: : 1: ::-= 4-d-- develops proficiency, he =27 :e-

allowed t: perf :sr_ai: inspection fu:ctions under . e su;er-
vision of =ne ,.r.alifieci i:spector; however, the qualifiec
1:spector is .=_s. e le for ret.nspectic: to the exte:: ne: essa /
. to verify ::ie *- -sc7 of the trainee 's inspection. H:. ; in:
" sign-off' scal * :be ac===11shed by the qualified inspe::ce a .d
certifies -- * a:=e;.a:ce f .he ec=pleted work.

7.2 (a) Pers:r=zel ;etrf::=r- g CA/QC activities shall be i=::ctri-
natet i= . =ame ;reje:t inf:r=atic a1 areas n'e essary for
effe: '.ve c:n=: 1=at1:n and accomplishment of their

1 assig ed a==1t_ti.as and naponsibilities. Indoctr_ nation
shall be 1:c:.=e=ted cu QA/3C Personnel Indoctrica.io:
Checs-Cf! W::s C.& l.7) and consist of, but not be '4-d ted'

'

to:

! . 1. C.1- -'" and Organizational Relationships
4 2. . :: :cuc:-d - to ap; repriate site personnel

3. 1.:: ins a=: P. asp =sibilities

4. CFE., - C: L'0:3': Procedures, I structions, repc :s
:wc= r:.s and fi'ing syste=.

5. ~.s----* ::b.,ec 1ves of as.te Cta/CCC Proceoures.
6. "acas ac:: Standards to be e= ployed..

(b) QA/Q perg:-- -w *. i=v:1ved with plant Start-Up/Operztiens
prior : 0.:mi l=ading will receive indoctricatics in:

1. ta:' * gi:a1 Healt.h & Safety Program
2. Zam. ri Ac ic:
3. "'"r:r a.1 Safety Frogram

_1re P:-c.e:.2.on Program4. *

; 5. Se== :7 .wsrs=
i..-

t

- _ _ - _ . _ _ . - , _ _ . _ - - _ _ _ _ _ _ _ _ - _ _ _ _ . _ . _ . _ . _ _ . - _ _ _ _ _ _ _ - _ _ _ . - _ _ - -
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CORoCRATE QUALITY ASSLFiANCE DEPART'EliT

QAhC - HARRIS PLANT SECTION
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TITLE: FE*.23::::EI. TF.A:NING A!!D QUALIFICATI0 i

7.3 Appendix A to this procedure spe:i'ies the tr=--- g t'-=

re uire for the individual inspe::1c=/ testing *----d -'es.
'h.ere the inspector in training has been prev ::: sly cert:-
fied for the inspectica/ testing activity by a : ar Orgc. i-
zation, the classroom' hcurs =ay be reduce: by :: 4 al" as:
the OJT** hours may be reduced by two-thirds. .% rsence*
qualified for construction ptase CA/C0 activd-' - ' cluding
those qualified thrcug: teh CI trai..ing pr::r*- *~ =c.21-
dered qualified f r equivalen: Start-Up a .: C;e ..:::: p:2se
CA/QC activities provided in:octr:.catic: is re:s.:.- ei an:
docu=ented in applicable Start-Up/3peratie ;-"e ;rece:.:rez.

Notes: 'Classrec= training includes lect. .es, :ii::.:ssi:: ,
and de=enstrations of the uses of d:- -=::s. .:cis,
and equip =ient related tc the 1.specti= ,:esting
activity; and the ad=inistration cf a;::;:r:pria a
examinations and tests.

''Where equally applicable to more .ha: : e ins;e:-
tion / testing activity, OJT time =ay be a;pl.ied.
to each of the appropriate activ_tes.

7.4 Formal training **tered by the QA/QC Specia.;ist/
E=gineers/ Subunit Supervisors to develop or ma1= 2'n the

r proficiency of inspection personnel, shall be d===ented.
Those training recc:11s shall incl.:de the fcil:r._:g infor-
antion: '

1. Name of Inspector
2. Subject Matter
3. Date -

4 Time Spent -- -

5. List of Attendees
.

i8.0 C3A'.*F 0ATICN PRIOR TO CERT * FICA ~ C!! |

Prier to assig= ment to perforin speci is inspec:10:/:es. =g f.== 1c: ,
CA/ C personnel shall meet the **-4-" require =en s :'Or t e assig.-
ment as delineated in Appendix A. Classroom, self-s my and pract:.:a1
denenstrations shall be perfor-: led and doc.anented i= a ::rtian:e wit:
Reference 3..

.m
'

.

-5-
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f

fTITLE: F E P.s n: 2., TP.A r . s 1:: c:Cr n :1- N

S.O (cont.) |,
|

Qualificat- n : =2f c~my perse::e1 trar.sferred, fec:
other units :z :r=:s:-.m2 hired frc= orpicatic=s wnich provide
direct serr..=us m ::n OA/C:: Unit, wil'. be reviewed for accep-
tance agai:z =a :--5:m:ts of this procedure. The I: spec:ce's
personnel f' = s ~ :n ann::a_ed to sh:w the results of -ne review .

and identify a= - g a:d/or testi:.g required pr:.or to certi-
|fication. 7::ae.-=_ =c *--' ti::a.1 trai i-- is re quired , certifica- ,

tion /recer~''':4-- =my be affected based on previcus quali--

fications.
.

'

9.0 CERTIFICAT- 3-

9.1 subuni: e---- _: r s. ::A/C0 soecialists and Engineers |

| '9.1.1 * ~ - . Ic;aervisers, CA/CC Specialist and En-1:eers j*

'

are - --= ' supervisory a:d technical respo: stb 111 ties ;
=a.se: 5 ~~y c: combinatic:s of for- al educatien, )

'" ;2:T-- ::-mi-'ag, previous work experience and
*
=~~ of indoctrinati:n to satisfactorily perfor=

~-- -= = ' r:ts . Such personnel are considered
:;r'''''"* acittout exami=ation to perform 'th9 following
"----- --' as a;pl.icable to the activities within their

==' 3- - :m:

5. ' r" :;ualify a:d supervise CA/CC personnel in--

'' =c ica, : monitoring and testing assig::=ents.

*

2. -|arvt.2|: o and =4m4-4 =ter oral / written qualificatic=
-= tic =s .

3. IwrSm m capabilities and perfor. ance of CA/C0
putrs=:xnel,

b. Ews.212 e results of exa:inations, inspections and
'||uts:I.

5. -|arve :so a:x* prepare new CA/QC procedures ar.d-

*e::-i.c:ticca .

5. 3 err.er CA/2C and Const:.tction operations procedures
an: i=:st .etions for appropriate commit =ents and
:w-'- sme=ts.

'C "*. '3e -- - .1 Mview of si e generated docunents w 1ca
| f.:. ssn doc =nentary evidanee of the quality of

-" =atr safety relatet ite=a a:a of activities
d AC-~ - " qua.lity. [

; ' s. -

I
_ _ . _-- . ~ . . . _ _ - - - , . . _ _ _---_ _ - _ _ _ _ _ _. . . _ . . -. .
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-

T*TLE: PERS;:::.~' TRAI:!!::G A: CALIFICA!!O!!
i

9.*.1 (cont.)

8. Je:1ew of procure =e:: :::=::m::= fer ine'.u-
si=s of CA mquire.m:.s.

.

9. Fe:1ew of Suppliers' d::==m:.at:.cn t: assure
.

;recured ite=s cc ;1e .:= :.1 rs:;u:.rs=e:.s of
;recure=e:: docu=entz.

10. ?la=, schedble and s= pew se is:;e::i=s are
surveilla:ce of ce=s : .=.: = a ::: c; erat :ns

activities.

11. ~destify quality prc:::le=s a=: i=1:11 e , Mc==e::.d
er provide naclutices.

9 1.2 other a:tivities assigned :: :se Satunit se;ervis:rs
an as follows:

, , , ,
,

9 1.2.1 QA surveillance

1. Perform CA Su.-:si.11acce cf cc=s ruct:.:n ' .,.

.

; installaticc:, i:spection ami testing ':
activities. : :i,

t :.
. .

'2. Perform CA Sur:wd.llan=e of selected :
'' 'general activi. ins supper:1=g rather than

*

, directly related to the iss.allatic:. *

1 testing or 1=xpection of permanent ;*a=:.

items or stru:::..ss.-

3. Perform te- -=' dec=me:t review of. .

constructica .15e:cres.

91.2.2 civil & Struc+.:rs'.

1. Sampling a=2 .as.1:g =f :=:nte =atari.als
(i.e. cement, ag;;;ngs .e, at:1xtures s :
water) . i

'

2. Concrete pr'od. .1=..

.

3. Sampling a:d .ar :g of ;1astic ess: ste ;

and grout.

4. Compmssive tes:1::.g of c= crete a:d gr:r.it.

.

-7-
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QA/i|C -dEE3 M.RIT SE TION 3 -1 %

TITLE: FE"-"'T S r N31*C0if'! ATION
e

9.1.2.2 (cont.;

5. Tensile testing of reinforcing s.ee'.
bars and cadweld speci= ens.

6. Instalia ion of Meena=1 cal splices
(cadwelds) in concrete reinforcing a..=.-

7. Calibrati:n and field adjustment of;

measuring devices.

8. '41=dscr Probe System.=f testing cc :. rete.

st a ng.a in place.
. .

5.1.2.3 Materials & Records

1. Receipt storage and issue cf nuclea-
safety m 1ated plant items and cen-( su= ables.

1

2. Construction site procurement of -" *==-
safety related plant items and cons -= *==

4

3. Accumulations, myiew, filing and c==:r:-
of meerds which are required to fu:- - -
docume:tary evidence of the quality of
nuclear safety related iter.s and of ac::,-

| vities affecting quality.

; 4. Control of construction and operati.=:s
contr:1 doc'.nzents..

*
.

5. Control af records of permanent pict d.:nmmi

!' transferred between units or off-s:.e.
|

j 6. Assently of Code Data Reports fer s.::ne.:::a"
! to the Nattenal Board.

q 7.1.2.a Hectanical & 'delding
,

1. Inst 211stion and pressure testing c' ~7
systecs, components and HVAC duct w:: w.

; 2. Field fabrication / modification cf ~~-e

[]
"

subasser.:11es.

! .

f -8-
-

1

i
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TITLE: FIRSONNEL TRA~NI::G UC C 11._F:0A~ ON |

9.1.2.4 (cent.)
.

2. Applica i= " *:i" ty;e sy=tol stamp
te AS:2 Oxe Chss pi;i=.g and subasse=blies
acd systa=s.

4 Preparati= cf AS E C:de Cata Re;;rts.

5. Clean 11=ess i= ;ec:1=s Of ;i;1 :
systa=s a= ===;onents.

6. I:specta= cf ::de va*.ms.

7. Cualifi=a.1:e =f wel ers and welding
o;eratcrs. ;

I.

B. Field wel 1ng :f AS!E Case Class and *

ncn-code class piping..

9. I= stall.ati=c widing =f pm sure beendary
CC=p00s=ts.

10. Installation wlding of Seismic Category
I struc aral s. eel me ners, hangers and .'
supports.

11. Fie,1d fat-i== sn weM1=g of piping sub-
assembl.ies, -h, st:.:: ural steel :ne=ters,

hangers a:xt supports (i=cluding studs).

12. Installattac welding of steel liner plate.

. . . . .

13. Post-weld heat treatment.
.

9.1.2.5 . Start-Uo/ceers:L. s

1. Procedure Pmv;aw

2. ?.trnovers

3. Docasest .% r w
.

4 Mainte= ante asi Modifi=ation Co: trol

.O 5- => ="r= " -- r $ = =-ca'or r == ====

6. Inspee:1:cs

o-

_ - . . - - - , , . - - - _ _ - - - - -. - ,... - .---_. - - _-_- .
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j -

|a'it - +iAR:.:S P.'X.T SE TION C .1 - n

TITLE: P'--~':.~..: T!.i _n3 l'c :AL: FICA'-*0N

t
*

9. .3 Ferse::el, n t necessarily classi"ied as 1
I;ecialists/ Engineers may be assig.ed su;Mt.- _:r I

as;o:sibilities within their amas of te---** f
expertise when evaluated by. the CA/QC Sub --- <

hpervisor as being capable of perfor=ing e
super-_sory assignment. The evaluation s-=~ :n -

!==ume ted and shall take into ac:ount the f="-2--- i
fa=:crs: i*

4
;

2. Education j
-

.

2. Experience |
|3. Deconstration of Capability .
!

i.2 Parsonnel perfor=ing CA/QC activities will be elip_tle i
f:r te. .1'ication after cc= plying with paragrapn 1.0 i

i a- 9.0 as ap;11 cable. Certification stall be do:.::m:.ac: ;
^

a: ||UL/Q: Personnel Qualification / Certification L = = |a- - I
ami sha*.1 cc..ain, but not be limited to, the fci .:r g i 1.

1:f:rmatims:

1. Employer's Name
N-

2. Nasm of person being certified

3. Activity qualified to perform

1 Data of certification and effective period

5. Basis for certificat, ion
!E. Sig.atum of Dimeter or his designee.

3.2 Car ifi=atic: by the Dinctor means the inspeet: :.: ::a.1:.f:.ed
:= perf:rn t:a following as applicable to the 1:rpe:--
tasting a=tivity:

1. Re==rd i=spection, esamination and testing cz:a.

2. Inciano: approved inspection, exa=ination a=: .ar-- ; I

proceduns. |
i

2. Fla=t 1:spections, evaluations and tests; se - p :esu. |O h ** * : preparation and set-up of relatec e-"~t.

A. Eral ate the validity and acceptati.11ty of i=.rpe- ,

exa=:.=a. ion and test naults.
-10-
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TIT M : FIRS 3NIC. T.:.AI!: ::s ao c;;c _c1 TION

9.3 (cc:t.) !

5. Reper: i=s;ectic:, exasinati= nnd test resul.s.

6. Superrise c:bar inspecti / testing person =e ..
.

7. Train otner pers= el.

E. Use e ='''rs.ed t:cis and equip ent requinc "- --=
inspe: tic:/ esting activity.

1 9.4 Appendix A to .01s procedure identifies t.e 1:::. 2 % ~

; supervisc:/ as i=spection/ testing activites fcr c10:

| CA/QC perse_- el say be assig=ed.

10.3 ..Tn* I!!SPECC'::: AL.nn :S

I= the event a new wric activity and the associate: ins;ecti=
, a::1vity are c=: urns s: as to preclude prior qualifi:st: = of
;1 i=spection perso==el, inspectics of the work shall te .:= der

supervisory c= trol of the cognizant CA/QO Specialist, -=---*er
*cr Subunit Supervis:r. Assistance fro: the cos-4-= : :: sci;11:e
a:Gineer and ma cfa::urer's npnsentative may be re:;uested Oci

facilitate 1:1tial qua.lification cf inspection /'asta=g persc=nel..

't The requimd C!T =ay be waived upon satisfactory de=ces:rati:n
of ability to perfers the inspection / testing functice.

11.0 E7A1UATION 1!;t RE-*I?.TI3 ICATION
.

11.1 The job perfor=a==e of QA/QC personnel shall be e aluated
t.t intervals not to escoed two (2) years. QA/CC ;ers==e1

; who have not perforced inspection / testing activ:. ties fc-
whica qualified within a period of one year small be m-
evalua.ed prior to assignment to perforu ::at * gec 1:n; -

or tes:.

11.2 If the nsu.lts of the perfor=ance evaluation (s) are satis-
factory, the 1:dividual's certification stall be cc::1=ec.

,

11.3 If, duri:q the ab.ove evaluation or at any other t:.me, t:
is deter..ined that :be capabill:1es of an individual d =ct
meet tse mquincents of the inspection / testing a:tirit7,

'

that 4-A'vi:iual asall be mmoved from the activity u=:t1 suct,
'

time that the mquimd capability has been de=c= strate:.

P 11.4 Recertificati:n will be doc'.:nented on CA-49A Fc:I.s.Y'
,

i,

i

-11
>
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i

Tr"LE: FE720:.'. EL TRAI:.*:.';G A! D QUALIFICAT :::
.

I'

.a . - . . . - . e.v.e. . . .

,

12.1 A file of CA/QC personnel certifica:::rr le .a.--

QA-- 9/49A Foms) stall be ntained 1= .it .:.ec:r-is.,

12.2 A file of mcords required to su;; r: . se :a. .if:.:.1:i::
cf personnel assiped to perfor= 2A/O ac ::,r_:let s:a2
be est.ablished ann maintained. '|te fi~e -- * :e .*~

as a in1=um:.

1 Visual Acuity Test Results (F:= G-. I.
2. Physical Exa=ination Results r E- -v= Ju.acen:
3. Resurd' of Education and Experien:s-

a. I=doctrinatic= (Tom QA-47)
5. Other training such as the res;1rt . r...e:.1:n |

program, heal:3 physics, secu-ity. e::.. i
'

13.. APPIND3

13.1 Appen:iix A, QA/QC Educatien, Experie=:n i L d'g
Requin ments

.

.

%
%

*
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A;;e dix A
Pa;e of

- *

CA/CC C~''CI*N. E*?!RIENCE & TRAIMINO REOU~?."..EI"US

'E S . D;PERIESCE REQUIRE: ! .F3. !? C.; :;.,*
.

INSPEC~* g'CN/T"]. ~*'~Cj HIGH --YR C ~ .u s - u4

|2-YRENGR/ TECH
-

. .p'
'SCHCOL ' YR NON-ENCR ESCR ?.COM-' .-

CM*./STRUCTL*?.AL

I i l I

Ccnerete Compressian Ten ~:g 2 1
- --

,-

'

Sieve Analysis 2 1. 0 2 ~6

Field Testir4 of Cen:re .e 2 1 3 2 I
,

Rebar & Cadweld Tensile |

Testing 2 1 3 i 3 04
i

. ~

C=ncrete Material Testi=q; 4 2 0 j 2 -

:

Grout Testing 2 1 0 | 1 15
I

* :
2 16Coment False Set Tes'.1=g 2 1 3

|

!Cen: rete Batch Pla.nts
Inspector 12 4 2 4 4C

In-Place Concrete Test .try
Windsor Probe Systen 2 1 0 2 16

Cadweld Inspector 5 4 2 4 4C
I

:

.

I
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4
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Q A/CC !!'.'C AT!!!i. EXPERIE!!OE & '"!.AM!O ?I!T.RI''E!*"5

'4Ks. EX?I: I:CE :I:' :.E: : -i?.5 . I:.A ::I!:G
,

INSPE TIOL7ESTI:;G
HIGH 2-YE. I;;7/T O -YE. OM5- 0JT.

| A*: TIVI-'IES SCHOOL t.-U 'C:~- E' M I!:C - t:0M-

| i
rzz;u & aEcoR:s .

i
| |Receipt Inspector

I
1. Secondary (QR Received) 12 i' t. 4 23

2. Rebar 16 i 6 4 20

3. !!SR Categories I & II ) .

Off-the-sheir Items ( I t- 20Consumables 16 r 5 6-

:

4. Stock Steel & Bolting i
,

Stock Tubing, Pipe and y
Fittings (FP & Radwaste) : .

jStock Tubing, Pipe and *

! *I 7 6 20Fittings (Code Class) 24 .

l<
' '

5. *deld Fil.ler Materials 40 2 *, 16 j 5 23
.

6. Engineered Items :

(Seismic I) :

Engineered Items -

(NSR Categories I & II,
Radwaste & Fire Pro- i

'

tection) .

'Primary -Engineered Items 44 I~ 17 6 37
1

Pu-chase Requisition Review

1. Non "Q"-List Items 8 4 2 8 20

2. "Q" -List Itma 24 *2 6 8 40.

CA Records Clerk 8 2.' A !!/A S 80

!

I

I

i e

.

m

- ,- - - - - - - .+ .-,.,-.,.m_, ..-c 4 ,-= n , , , , , , , - , , - . . , , , . _ . , , .,-.-,,,e,.r-wn,,- . . - - , , , , . , - , . -
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A ' '-- - ~ E ,,,,,'M * "i HIGH 2-YR E.NGE.!?.;E -YR M 3- O.TI*

!| SCHOOL t..YR NON-INOR EUOR
,

i A- ' ~# DM i

.

| MICE,. -- . . - --..,- t.-- a - ~ .
,

i

| Clem-r spector
.

'

8 4 2 I 20'

|| Press =w !am:f g Inspe :or 8 6' 4 1 2C-
.

Valve a== * . :r.ect
|

Instt* a-- ~. =;e:: r 24 8 /* 3C-

Pipe I:o:*. .*ar ~:i:n/ .

Modifi:1-- * spection 12 8 4 2*- -

Pipe, R2C. *.f:me deld.

Inspe: or 24 12 6 i 80-

r

| } 30O., Stru:: rf. 'p I.=spector 16 8 4
,

IStud V.e22:. .g *:spe.::r 16 8 4 ; 40-

Post sel: Essa: ".rea*mt
Inspe==r 8 4 2 40+

,

t

i

:

1

i

|*

|

r.
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O A/0C EOUCATION. EXPERIENCE 5, "'?_: "- .?C EIt'.~~'M:"S~

. .. -. t a r -- : r- , w:3 - a "- vcg~e ~ . , - '" " '"', **

HIGH 2-? . :::7._~ G.-::.'."' T .(.
'INSPECTION," TESTING

| C LAs.:- | OJTr w. , t c.
C N ES II U:. i Rc0M iSCHOOL 1.-??. *: N-INC7

8 iS~AF"-CP , t .

| 4 :

Turnover - Mechanical 24 4 2 2 16
,

2 2 16?.treover - H7AC 24 - ,

4

Tarnever - Electrical 24 2 2 16'

I
i2 2 16Tar:over - I&C 24 -
,

6-

Tur:over - Struct.:ral/ Civil 24 2 2 16
|

-

I

|Cleari' .ess Inspe :1cna 8 2 2 20-

I
I=st:.montation I=spections 24 12 2 i 4 20

1

|Mec ar.ical Ir.spections 24 *: !. 6 40-

( .

IElectrical Ir.spections 24 12 4 6 40
*|

Surw111ance - PSUISI 24 12 4 3 20

Surwillance - Operations 24 12 4 2 20

'Sumi11ance - Maintenance 24 *2 & 3 20

Surmillance - EARC 24 12 A 3 20

Surw111ance - Start-Up
Activities 24 12 A 2 20

Surn111ance - Adminiatrative 24 12 4 2 10

Surwi11ance - Tec.v.ical U
t

Support 24 *2 2 10=.

Surwi11ance - General
(Refer to Note 1) 24 *2 & 4 20

Noter
1. General surveillance certi-
fi:stion will cover basic itemo
su:s as cleanliness, house-

o keeping, training and qualiti-
cations. This certificati:s
will provide the net::ods f:r
preparing, conducti g and

rg;orting surve12A :es.
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START-UF

| | 1 I i
,

Maintenance ~2:.::-2t:--- Rer.e s 24 9 2 I j. *Z .

. i.

Start-Up I:s: .::-- Review 24 8 2 i.i *2*

I

. .

E&RC Instra :1= Sier_sw 24 8 8 2 i f. 'I
: '

; -

,

General F: o:s .:.ez i
. , , o

i i.

Instructic: ,er sw 24 9 2 | *1 6*
..

; o *.

.

I *Z '"*

WR&A Review 16 8 2
I i i

f 'l |
4 '

CVR&A Rev1w 16 8 2 2 :' *Z
.

..
il'

STs/ pts Rer ew 16 8 2 I I i.: 72 '
.

| '!'d 2-Plant Modi'i a* m iet_ew 24 12 4 - .
,s

t
'

'f
Calibratio: No' ':r.mances

"
I.Review 12 12 1 i
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| SCHOOL 4-YE '.0 L I'*GR ENC .
, , , . .m F.00M i. .

f
|I

| . .

1 I
$

|

MISC:'' WEOUS |(Non-Inspection / Testing g
*

Acti'tities ) .
.

l

. .:.UCC Subunit Supe: tis- s 468 25:. 25; ::/A ::/A

CA/QC Specialist 312 205 *:- ::i.s ::/A_

i
'CA/0C Engineer- N/A II/A I H :*/A : /A
|
,
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April 14, 1982

TO: Jim Tranmel

FROM: David Timberlake

SUBJECT: " Welding Inspection Training" Classes .

One class on the above subject was held on each of the following two days;

April 7, 1982 and April 8, 1982. The attached information includes the class

outline, class time, instructor, and list of attendees.

,

David Timberlake

c; Frank Taylor
Fasih Shaikh
File

I

i

)
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-WELDING INSPECTION TRAINING CLASS

OUTLINE

!

I. Visual Inspection of Welds (AWS Dl.1-75, Examples of Various Defects)
A - Proper Profile

1 - Convexity Formula
2 - Overlap

3 - Undercut - no more than 1/32"

B - Cracks (including crater cracks)
C - Porosity
D - Non Fusion
E - Slag
F - Arc Strikes
G - Weld Spatter
H - Tools of Inspector - Magnifying lens, flashlight, mirror

II. Fillet Weld Symbols
A - Examples
B - Leg, effective throat measurement

III. Skewed Tee Fillets .

A - Examples
B - Leg Measurement (use of parallel lines) -

.

IV. Plug Welds / Repairs

]
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*

'SHEARON HARRIS NUCLEAR POWER PLANTj ,
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|
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I

| 2s. .

29.

30.

- _ . _ _ . - - _ - - - - _ _ _ _ _ _
]



*
i

.

.

'

|
*

Form 244 .

'J u
g

-

I
Carolina Power & Lignt Company

|

Company Corresponcence

May 20, 1982

MEMO TO: Jim Trammel

FROM: David Timberlake

SUBJECT: " Welding Inspection Training" Class

One class on the above subject was held on May 20, 1982. The attached information
includes the class outline, class time, instructor and list of attendees.

.

David Timberlake

,

cc: Brent Firestone - QC
Fasih Shaikh
Frank Taylor - QC
File

DT/c *

cc.

._. J
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WELDING INSPECTION TRAINING CLASS

OUTLINE

I. Visual Inspection of Welds (AWS Dl.1-75, Examples of Various Defects)
A - Proper Profile

1 - Convexity Formula
2 - Overlap
3 - Undercut - no more than 1/32"

B - Cracks (including crater cracks)
C - Porosity
D - Non Fusion
E - Slag
F - Arc Strikes
G - Wald Spatter

.H - Tools of Inspector - Magnifying lens, flashlight, mirror

II. Fillet Weld Symbols
A - Examples
B - Leg, effective throat measurement

III. Skewed Tee Fillets - f-
A - Examples 'C
B - Leg Measurement (use of parallaf.' lines)

, d e
~
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-' e
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Quality of Welds

9.25.1 Visual Inspection. All welds shall be visually
.

inspected. A weld shall be acceptable by visualinspec-
tion if it shows that:

9.25.I.1 The weld has no cracks.
9.25.1.2 Thorough fusion exists between weld metal ,

and base metal.
9.25.I.3 All craters are filled to the full cross sec-

I tion of the weld.
9.25.1.4 Weld profiles are in accordance with 3.6.
9.25.I.5 The frequency of piping porosity in fillet

welds shall not exceed one in each 4 in. (102 mm) of
~

length and the masimum diameter shall not exceed
3/32 in. (2.4 mm). Exception: for fillet welds connec-
ting stiffeners to web, the sum of the diameters of pip-
ing porosity shall not exceed 3/8 in. (9.5 mm)in any
linear inch of weld and shall not exceed 3/4 in. (19.0
mm) in any 12 in. (305 mm) length of weld.

9.25.1.6 A fillet weld in any single continuous weld
shall be permitted to underrun the nominal fillet weld
size required by 1/16 in. (1.6 mm) without correction,
provided that the undersize weld does not exceed 10
percent of the length of the weld. On web-to flange
welds on girders no underrun is permitted at ends for a
length equal to twice the width of the flange. .

*

9.25.L7 Complete joint penetration groove welds in
butt joints transverse to the direction of computed tensile
stress shall have no piping porosity. For all other grooveM

n welds. the frequency of piping porosity shall r.ot exceed
i one in 4 in. (102 mm) oflength and the maximum diameter

shall not exceed 3/32 in. (2.4 mm).
9.25.IJ Visual inspection of wc!ds in all steels may

4. begin immediately after the completed welds have
(.c cooled to ambient temperature. Acceptance criteria,'"

for ASTM A514 and A517 steels shall be based on
visual inspection performed not less than 48 hours
after completion of the weld.

.
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3.6 Weld Profiles

3.6.1 The faces of fillet welds may'be slightly convex,
llat, or slightly cormve as shown in Fig. 3.6 A, B, and
C, with none of the unacceptable profiles shown in
Fig. 3.6D. Except at outside corner joints, the convex.
ity shall not exceed the value of 0.lS plus 0.03 in.
where S is the actual size of the fillet weld in inches.
(See Fig. 3.6C.)
3.6.2 Groove welds shall preferably be made with
slight or minimum reinforcement except as may be
otherwise provided. In the case of butt and corner
joints, the reinforcement shall not exceed 1/8 in. (3.2
mm) in height and shall have gradual transition to
the plane of the base metal surface (Fig. 3.6E). They
shall be free of the discontinuities shown for butt joints
in Fig. 3.6F.
3.6.3 Surfaces of butt joints required to be Dush shall
be finished so as not to reduce the thickness of the'

thinner base metal ar weld metal by more than 1/32 in.
(0.8 mm) or five percent of the thickness, whichever is
smaller, or leave reinforcement that exceeds 1/32 in.

.

.
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Fig. 3.6-Acceptable and unacceptable weldprofiles.

However, all reinforcement must be removed where
reinforcement at each end that exceeds 1/8 in. (3.2 mm).the weld forms part of a faying or contact surface. Ends of butt welds shall be faired to adjacent plate or shape

Any reinforcement must blend smoothly into the plate edges at a slope riot to exceed I in 10.
surfaces with transition areas free from edge weld un-
dercut. Chipping may be used provided it is followed 3.6.4 For buildings and tubular structures, undercut
by grinding. Where surface finishing is required, its shall,be no more than 0.01 in. (0.25 mm) deep when

I
roughness value" shall not exceed 250 in. (6.3 pm). its direction is transverse to primary tensile stress in
Surface finished to values of over 125 8 in. (3.2 pm) the part that is undercut. nor more than 1/32 in. (0.8
through 250 in, shall be finished parallel to the di. mm) for all other situations.
rection of primary stress. Surfaces finished to values %
of 125 pin. or less may be finished in any direction. 3.6.5 For bridges. undercut shall be no more than(

3.6.3.1 Ends of butt joints required to be flush shall be 0.01 in. (0.25 mm) deep when the weld is transverse to '
finished so as not to reduce the width beyond the detailed the primary stress in the part that ts undercut. Under.
width or the actual width fumished, whichever is greater. cut shall be no more than 1/32 in.(0.8 mm) deep when 3
by more than 1/8 in. (3.2 mm) or so as not to leave a the weld is pa(allel to the primary stress in the parti

that is undercut.

" ANSI B46.1 Surface Tenture. is microeches (pie 4 3.6.6 Welds shall be free from overlap.
1977 Revisions
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i

1.'0 PURPOSE-
I

The purpose of this procedure is to establish measures for the
control and documentation of welding activities at a nuclear plant.

2.0 SCOPE

This procedure is applicable to welding activities related to ASME
.

Code, Section III, Classes-1, 2, 3 and MC Items; Categories 4 and 5-
Mainsteam and Feedwater Systems; Category 7 Blowdown System; Waste
Gas, Waste Liquid, and Secondary Waste Systems in the Radwaste
System; Fire Protection System; Fuel Pool Liner; Seismic Class 1;
and NNS Category I (Seismically Designed) Items. This is an ASME
Section III procedure.

3.0 REFERENCES

1. E&C QA Procedures and Instructions

CQA-1, Personnel Training and-Qualifications
C~)

a.
'

b. CQA-4, QA Records
CQC-1, Tool and deasuring Device Controlc.

[d. CQA-3, Nonconformance Control
CQC-20, Post Weld Heat Treatment Controle.

f. CQC-21, Seismic Category I Steel Fabrication
g. NDEP-10, Training, Qualification & Certification of NDE

Personnel
h. NDEP-601, Visual Examination of Piping System and

Component Welds (SHNPP)
1. NDEP-605, Visual Examination of Seismic I, Structural and

Hanger Welds (SHNPP) i

'

J. NDEP-701, Leak Testing (Vacuum Box)
k. QCI-19.1, Preparation of WDR, Repair WDR and TFWR !
1. QCI-19.3, Seismic Pipe Hanger Inspection Documentation ;

System ,

a. QCI-19.4, Preparation of Seismic I WDR J
CQC-12, Inspection of Code Valve Installation, Disassemblyn.

| and Reassembly
QCI-19.5, Identification and Documentation of Base Metalo.

| Deficiencies Outside of the Weld Area of Interest
|

|
r

*

-1-

..

.
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3.0 (cont. )
I

p. QCI-19.6, Material Verification
,

q. QCI-6.4, Material Status Verification |
\.

{ 2. SHNPP Construction Procedures

a. MP-03, Welding Material control
b. MP-05, Stamping of Weldments
c. MP-06, General Welding Procedure for Carbon Steel

Weldments
d. MP-07, General Welding. Procedure for Stainless Steel -

I Weldments
e. MP-08, General Welding Procedure for Structural Steel and

Hangers
f. MP-10, Repair of Base Materials and Weldments
g. MP-12, Control of Welding on Non-Permanent Plant Items-

h. MP-13, Welder Qualification for Area of Limited
Accessibility.

1. MP-14, General Welding Procedure for Stainless Steel Liner
Plate

C'i, J. MP-24, General Welding Procedure for Installation of
Tubing and Instrumentation

k. MP-15, Welding of Bottom Mounted Incore Tubing
1. MP-19, F161d Erected Stainless Steel Storage Tanks
m. WP-01, Installation of Cadwelds
n. WP-18, Miscellaneous Steel Fabrication
o. WP-30, Erection of Structural Steel
p. WP-102, Installation of Piping
q. WP-105, Installation of Equipment Safety Related Seismic

Class I and NNS
r. WP-110, Installation of Seismic Pipe Hangers and Supports

for Seismically Analyzed Pipe
s. WP-203, Installation of Seismically Support Cable Tray and

Conduit Boxes and Bus Ducts
t. WP-302, Installation of supports for Safety and

Seismically Related Instruments, Tube Tracking and Tubing
u. WP-304, Installation of Safety Related and Seismic Process

Tubing and Instrumentation
v. WP-400, Installation of HVAC Seismic Category I Supports
w. WP-402, Installation of Safety Related Seismic Class I and

Non-Nuclear Safety HVAC Ductwork
'

\

!

|

1
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|

|
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3.0 (cont.)

.

3. Site Specifications

a. 030, Field Fabrication and Erection of Power Piping
b. 031, Requirements for Field Welding of Category 1, 2 and 3

and Balance-of-Plant Piping Systems, Seismic and Non-
Seismic Structures

c. 033, Structural Welding
d. 034, Non-Destructive Examination Requirements for Class 1,

2 and 3 and Balance-of-Plant Piping Systems, Seismic and
Non-Seismic Structures

4.0 RESPONSIBILITY

4.1 Director - QA/QC

The Director - QA/QC has overall responsibility for
implementation of this procedure.

*

4.2 Superintendent - Quality Control

The Superintendent - QC is responsible to the Director - QA/QC
for implementation of this procedure.

4.3 Quality control Sub' Unit Supervisor-

Each applicable QC Sub-Unit Supervisor shall be responsible
for the implementation of this procedure.

4.4 Quality Assurance / Quality Control Specialist

The QA/QC Specialist shall be responsible for review and |
verification of data and designated holdpoints on weld
records; ensuring that SRIWDR's, WDR's and RWDR's for ASME |
Code welds are forwarded to the Authorized Nuclear Inspector
(ANI); for review and insertion of additional holdpoints; and!

final acceptance of the welding activity. The Pipe Welding
QA/QC Specialist shall supervise the Pipe, Pool Liner Weld
Inspectors in the performance of weld inspections and
monitoring activities related to welding.

|
|

9"
U -3-

i
!
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4.4 (cont.) .

The Structura'l Welding QA/QC Specialist shall be responsible
for review and verification of data and designated holdpoints )
on Seismic Weld Records; for review and insertion of

'

additional holdpoints; and final acceptance of the welding
activity. The Structural Welding QA/QC Specialist shall
supervise the Structural QC Inspectors in the performance of
weld inspections and monitoring activities related to welding.

4.5 Quality Control Inspectors

QC Inspectors shall perform welding inspections and monitoring
of welding activities as directed by the appropriate QA/QC
Specialist. I

,

I5.0 PERSONNEL QUALIFICATION
|

- .

5.1 QC Welding inspection personnel shall be trained end qualified |

|{ in accordance with Reference 3.1 a and 3 1 s.

5.2 Nondestructive Examination (NDE) personnel shall be trained |
and qualified in accordance with Reference 3.1 g.

+

6.0 PROCEDURE
.

6.1 ASME Code Class 1, 2, 3 & MC and Seismic Class 1 Category 4 &
5 Mainsteam and Feedwater

'
6.1.1 ASME Code Class 1, 2, 3, MC and Category 4 & 5

Mainsteam and Feedwater welds shall be documented on a
Weld Data Report (WDR), QA-28 Form. Instrumentation
tubing joints involving welding, for ASME Code Class 1,
2 and 3, shall require a Safety-Related Instrumentation
Weld Data Report (SRIWDR) Form QA-40. Class MC and
Category 4 & 5 Mainsteam and Feedwater welds shall meet
the Code technical requirements but do not require
inspection and acceptance by ANI. Other category welds

requiring RT/UT or PWHT shall be documented on a WDR.

.

f

1,
l -4 -

.
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4

' 6.1.2 The QA/QC Specialist, or his designee, shall take the
following action, as appropriate, when the WDR is
received.from Welding Engineering:

a. Ensure mandatory holdpoints have been designated as
required by. Reference 3 3 d and enter additional
holdpoints determined to be necessary.

b. Review technical data and applicable drawings and
coordinate with the ANI as necessary. (The ANI
will stipulate his holdpoints.)

c. The white copy of the WDR will be transmitted to
the Mechanical Engineering Unit. The white copy of
the SRIWDR will be transmitted to the
Instrumentation Engineering Unit. |

d. Technical additions or changes made to the WDR
after review by QC and the ANI shall be initialed

i and dated by Welding Engineering and QC. It shall
3

be resubmitted to the ANI for his initial and date
indicating concurrence with the change and for
additional holdpoints, if needed.'

e. The following changes are considered non-technical |
and may be corrected by the QC Inspector or QA/QC
Specialist:

(1) Changes in weld material heat number, lot
number, rod sizes, welder's identification,

,

and revision numbers to procedures.

(2) Changing magnetic particle testing to liquid
|penetrant testing or vice versa, as necessary,

for joint accessibility.

| (3) Addition or correction to unit number and
turnover numbers.

|
,

f
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6.1.2 (cont.) -

,

(4) Addition of an'd changes to CQC-19 revision
numbers.

(5) Addition or changes to revision numbers of
isometric (as documented in remarks section of
WDR).

(6) Correction to the area and elevation listed in
" weld joint record".

f. When applicable, Field Change Request (FCR)
number (s) shall be entered, by Welding Engineering,
in the remarks section of the WDR/SRIWDR/RWDR prior
to issuance /re-issuance to construction except as |

noted in paragrap.h 6.1.2.h. j
l,

g. FCR's affecting WDR's, SRIWDR's, or Repair WDR's
already issued shall be implemented into
construction in one of the following methods: 1

(1) If the FCR does not dictate any rework~

instructions but does describe inspection

requirements, a technical revision to the WDR, .

SRIWDR, or Repair WDR will not be necessary.
However, upon mutual concurrence between
Welding Engineering, the QA/QC Specialist, and
the ANI, the QC Inspector will be made aware
of the inspection criteria and shall have
available to him and th'e ANI, a copy of the
FCR for use in performing the inspection.
Upon completion of the inspection, the QC
Inspector shall enter the FCR number in the
remarks section of the WDR (i.e., accepted to
FCR-H-1142).

\,

-6-
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6.1.2 (cont.)
'

(2) If the FCR requires rework of the weld, or*

changes instructions already detailed in the |

WDR, SRIWDR, or Repair WDR, the.WDR, SRIWDR,
or Repair WDR will be forwarded from
construction to Welding Engineering for the
necessary revisions to be made and the FCR

'

number (s) added in the remarks section of the
WDR.

.

h. When an FCR addressing an ASME Code case becomes
applicable to an inspection being performed by the
QC Inspector, he shall, upon acceptable completion
of the inspection, reference the number of the ASME
Code case being invoked, in the remarks section of
the WDR, SRIWDR, or Repair WDR.

6.1.3 The QC Inspector will review the applicable
installation drawings, isometrics, Field Change
Requests (FCR's), and Design Change Notices (DCN's) to

'j ensure he understands the configuration and weld
' requirements. Any drawing problems such as missing,

,

wrong, or confusing weld symbols or instructions shall
be resolved through construction engineering prior to

;

acceptance of the welds in question.

6.1.4 The QC Inspector shall ensure any changes or additions
to the WDR have been properly initialed and dated per
Paragraph 6.1.2 d, 6.1.2 e and 6.1.2 g and perform the
prescribed visual inspection in accordance with
Reference 3.1 h. Where applicable, the following
items, in addition to those required by Reference 3.1,

. h, shall be verified prior to final acceptance:!

a. Welded items have been accepted or conditionally
accepted.

. ..

%d -7-
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6.1.4 (coat.)
.

* b. Component identification and National Board Numbers
(verify component identification against the

'*isometric and National Board numbers against the

component documentation) are entered on the ,WDR.
Heat numbers for stock pipe that is not NPh. stamped

, ,

.j- (verify per Reference 31p) are entered on the-

** WDR. Instrumentation components are identified
only by heat number on the component. Piece
numbers listed on the SRIWDR are verified only
against the ISO. Heat numbers for minor permanent
attachments need not be entered if the requirements *
of ASME III NC4435 are met.,

c. Cold pull / spring is within specified limits.
(Obtain copy of the Cold Pull Record Form, Exhibit
1 to WP-102.)

d. Pipe longitudinal seams offset in accordance with

Reference 3.2 c.

O' e. Pipe ovality in accordance with Reference 3.2 c.

f. Valves are correctly installed in accordance with

Reference 3.1 n.

g. ISI weld centerline benchscrk is stamped in
accordance with Reference 3.2 b.

h. Weld joints requiring volumetric (UT) in-service
inspection may have a counterbore less than 2T
(pipe joint only, but greater than or equal to T +
1/4"). The actual dimension shall be recorded in
the remarks section of.the WDR at prefit
inspection.

1. Weld joint identification stamping is applied in,

'

accordance wtih Reference 3.2 b.

.

-8-
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6.1.4 (cont.)
.

'

j. The specified welding procedure and Welding
procedure specification is used, and is being
followed.

k. The welder is qualified to the procedure and

position (and limited access, where requiFed).*j.
* .

1. Weld filler metal heat / lot number (s) are entered on
the QA field copies of the WDR. (Check the WMR in
the selder's possession.)

m. Tack welds are applied and incorporated, or,

removed, in accordance with Reference 3 3 b.

n. No peening is done on the initial layer, root, or
final weld layers.

.

o. No grinding is done within the heat affect zone in
the ID of CS, RC or SI system piping after

(,) completion of welding.

p. ISI welds requiring Volumetric Examination (UT)
shall have their crowns finished and contoured in
accordance with Paragraph 3.2 c and d. Other ISI
welds requiring surface examination only, (MT or
PT) shall be free from sharp surface irregularities
such as deep valleys between stringer beads, and a
250 microinch finish shall be established in the.

' examination area.

q. Visual inspection, per Reference 3.1 h and NDE
required by Reference 3 3 d is performed after
removal of temporary attachments, arc strikes, weld
spatter and backing rings.

W lder's symbol (s) stamping are applied inr. e
accordance with Reference 3.2 b.

s. PWHT inspection is performed in accordance with
Reference 3.1 e.

I

e

%k .g.

,
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Deficiencies noted during pre-fitup, ritup and in-
.

process inspections which cannot be corrected byroutine rework shall be reported as nonconformances in
6.1.5

accordance with Reference 3.1 d.

The QC Inspector shall inform the ANI when theWhen specified NDE holdpoints6.1.6
holdpoints are reached.
are reached, the QC Inspector will inspect for

appropriate surface preparation and perform therequired NDE (if qualified) or initiate the NDE Request
(QA-37 Form).

(NDE procedure revision numbers are
entered on WDR after receiving completed NDE Request

NDE Requests shall be processed asand Report.)
follows:

The QC Inspec' tor shall fill in pertinent
information and submit along with the WDR to thea.

QA/QC Specialist, or his designee.,

The QA/QC Specialist, or his designee, shall review
the NDE Request for accuracy; sign and date; and

b.
:

return to the inspector who will forward theOne copy shall be
original and one copy to NDE.
attached to the WDR.

The NDE Unit or qualified inspector after
performing the specified NDE, shall complete the

c.

The original copy of the
appropriate NDE Report.
NDE Request, appropriately marked " Accept" or
" Reject", signed and dated will be forwarded to the
QA/QC Specialist.

If the NDE is rejected for surfaces not suitable
for test, or where the surface is inaccessible ford.

Magnetic Particle Inspection and the QC Inspector
or QA/QC Specialist changes the required NDE to
Liquid Penetrant Inspection, the QC Inspector shall |

place an appropriate asterisk (8) by the applicable
Visual Inspection holdpoint, and note in the remark l

section " Reinspection required for surface !
.

I

e

-10-
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|6.1.6 (cont.)
.

preparation" and initial and date. The WDR/SRIWDR '
shall be returned to the craft foreman for surface
preparation. After reinspection and acceptance,
the QC Inspector shall list " accept" and initial
and date reinspection note in remarks section. If l

the ANI has a holdpoint on the visual inspection,
he shall be notified for reinspection. After
reinspection of weld is complete, the QC Inspector
shall re-initiate the NDE Request (QA-37) per 6.1.6
a and b.

6 .1, . 7 Holdpoints accepted by the QC Inspector and the ANI
will be intialed and dated on the white copy of the WDR

or SRIWDR, as applicable.

6.1.8 Unacceptable holdpoints will be checked in the " Reject"
column, but will not be signed on the WDR. An "R" -

,

shall be listed in the status block for rejects on
SRIWDR's. The details of the unacceptable condition

( for visual inspection will be written in the " Remarks"

section of the WDR.

a. If the unacceptable condition is in the weld
(including 1/2" of base material for ASME Class 1,
measured from the toe of the weld', on both sides of-

the weld) and is detected by NDE at a required
holdpoint, a copy of the NDE Report will be
forwarded to the Welding Engineer for
disposition. If thelunacceptable condition is |
detected by Magnetic Particle or Liquid Penetrant
method, the WDR, SRIWDR, or RWDR may be revised to
allow rework excluding weld repair, and QC/ANI |
holdpoints shall be re-established for
reinspection. Weld metal surface defects may be

removedbygrindingor'machinhygandnotrepaired
by Welding provided: :

.

1. The remaining section thickness is not below
the minimum design wall thickness; and

-11-
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6.1.8 (cont.) ,, ,

.

2. The depression,' after defect removal, is
blended uniformly into the surrounding
surface;'and

3. Liquid Penetrant (PT) or magnetic particle.
(MT) examination of the area, after blending
indicates the defect was removed or the

.,

indication was reduced to an acceptable limit. {

When repair by welding is required, a Repair WDR
(QA-30 Form) will be initiated in accordance with
Reference 3 1 k. ' The area will be examined as
follows:

1 i
!

Unacceptable defeeta shall be removed bya.
mechanical means or by thermal gouging ,

,

The area prepared for repair shall .

Iprocesses.
be examined by the magnetic particle or 1,1 quid |
penetrant method, except for partial

*.
''

penetration welds (i.e., tube to tube sheet |
.

*

welds, fillet welds for attachment of lugs, |
rings, trunions, shoes,-pipe saddles, and
brackets), where defect removal essentially ,

*

removes the full thickness of the weld, in
which case, a visual inspection to the !

satisfetion of the ANI to determine ,

suitability for rewelding shall be
performed. The NDE (RT, MT, PT, UT) of weld ,

'
repairs shall be repeated, as required, for
the original weld except that repair of.

.

defects originally detected by MT or PT
imethods when the repair cavities do not exceed

i
the lesser of 3/8 or 105 of the thickness,

! need only be reexamined by the MT.or PT*

I ' methods.
i

b. Where the repair.results in complete removali

| of the weld and repreped for a new joint, a
j new WDR or SRIWDR shall be generated in

accordance with Reference 3.1 k. ;
,

- .

T

,

*

12-'
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6.1.8 (cont.)
i

c. Unacceptable conditions detected by visual*

inspection and consisting of weld defects
which occur during the welding process (i.e.
slag, porosity, burn through in the root pass
or backing ring, or a root weld defect)
require in-process rework and reinspection,
but will not require handling as a
nonconformance or documentation on a Repair
WDR.

d. For removal of indications in the base metal
outside the area 1/2" from toe of weld that
were detected by NDE where removal will not
necessitate weld metal deposition, the

'required QA/ANI holdpoints shall be !.

| reestablished on the SRIWDR, WDR, or RWDR,
! even if weld inspection area is acceptable.,

i If the unacceptable condition has damage to,

or a defect in the base material which cannot
I be corrected by routine rework, it will be

handled as a nonconformance in accordance withi
! Reference 3.1 d. The NCR number will be noted |
d in'the " Remarks" section of the WDR. ANI

concurrence with the proposed repair or rework

Il shall be obtained Drior to starting work.
; Repairs involving the deposition of weld metal

will be documented on a Repair WDR. .

Inspection of the prepared cavity shall be
entered as a QC inspection holdpoint on the

! Repair WDR so that the QC Inspector can
measure the excavation. If the excavation
exceeds the lesser of 3/8" of 10% of the'

section thickness, the QC Inspector shall'

ensure a sketch showing the location, length,'

width and depth of the excavation is prepared
and attached to the Repair WDR. Examinaton of

.

base metal repaired by welding shall be in
'

; accordance with Reference 3.3 d.

.

!

i

'

-13- -
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6.1.8 ( co:.t. )
o

.

O

e. ' Repairs to weldsents and base materials shall
be verified to comply with Reference 3.2 f.*

3.
. .-

,
,

6.1.9 If a QC or ANI holdpoint is by-passed, it shall be
reported as a nonconformance in accordance with
Reference 3.1 d. The pipe foreman will be notified to

'

stop welding until satisfactory dispositioning has been
achieved and accepted by the ANI and the QA/QC

,

Specialist.

6.1.10 At designated holdpoints as applicable and during
random weld monitorin's , the QC Inspector will check
the welder's copy of the WMR to verify that the
specified type of weld material (backing, consummable
inserts, and filler metal) is being used, and that the

i material that the welder has in his possession is that
which is identified on the WMR. When the original
copy / copies of the WMR is received by QC Welding, it
will be reconciled with the corresponding WDR to
ascertain that all appropriate weld material
information has been entered correctly on the WDR. The
QA/QC Inspector will reconcile the following items on
the WMR against the WDR: Weld procedure, size of
material, heat number of backing material, consummable
insert, and bare electrodes, and heat and lot numbers
for coated electrodes, welder symbol, ISO and FW
numbers. The WDR and supporting documentation, along
with the attached WMR'g will then be reviewed by the
QA/QC Specialist, or his designee. After the

,

Specialist, or his designee has made his review, and
accepted the WDR by signing and dating it, the WDR
Package will be transmitted to the Authorized Nuclear
Inspector for his review. The WMR's will be filed in a
designated storage area for possible future reference.

|
.
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<

Insoootion and Test Reouirements for ASME Section III I
r

i 6.1.11
C~Je Class 1. 2 and 3 Safety Related Instrumentation'

Tubinz
.

Inspection and testing shall be performed in
!

a.
accordance with References 3.1 h, 3 2 j, and 3.3.d
with special emphasis being put on the following -

I for ASME Code Class 1 and 2 butt weld joints.

When the Automatic GTAW process is used, ASME Codeb.
case N-127 shall be invoked for material thickness

<

less or equal to .200" and tubing nominal size less
|than or equal to 2 inches. -

f !
! After machine set-up and prior to beginning ofc.

production welding, on each given workday (12 hour
shift), QC shall be notified to witness and

|.

|(.
document on a Field Inspection Report, the

i'

| acceptance of two consecutive sample weld prepared,i'
|; for:

4 .
.

(1) Each welding machine., '
'

(2) Welding procedure specification. .
'

(3) Welding position.
J?

(4) Nominal tube size.
!

! (5) Nominal wall thickness.
(6) P-Number group of material.

{ (7) In addition, one acceptable sample weld shall .

. be prepared (in the presence of QC) after each
| four-hour period of production welding.
' -
.

!

Acceptance shall be based on complete rootT

| penetration and shall be documented by QC on a
Field Inspection Report. If the sample weld isI ,

|found unacceptable, all weld production since the|

! previous acceptable sample weld shall be examined ,

'

| i by the radiographic method. The SRIWDR's
j applicable shall be revised to include RT.
'

*

1 .

:

!
'

i

|
:
i

-15-
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6.1.11 (cont.)
,

d. In addition to NDEP-601, acceptance criteria, the
following shall apply:

(1) Concavity on the outside weld surface shall
not exceed 10%, of the nominal wall
thickness. Concavity which exceeds 105, but
not more than 20% of the nominal wall)
thickness may be handled as in-process weld
repair using the manual GTAW process; however,
SRIWDR sust be revised to include the
additional welding procedure and RT.

(2) Arc strikes outside the weld zone shall be
'

rejected.

6.2 Fire Protection Radwaste and Category 7 Blowdown Piping
Systems

6.2.1 Fire Protection, Radwaste Piping and Category 7
Blowdown welds shall receive final layer visual

( inspection in accordance with Reference 3.1 h.

6.2.2 The visual inspection will be documented on the Visual
Examination Report (VT-1 Form). Welds shown on a given
isometric may be listed on the same VT-1 Form. The QC
Inspector will mark-up the appropriate isometric
indicating acceptance of the weld joint (s).

6.2.3 If the final weld inspection is rejectable, the QC
Inspector will document the rejection on a separate VT-
1 Form. The VT-1 Form with a rejection documented on
it will be retained in QC files until the weld is
reinspected and accepted in accordance with Reference
31h. All reinspections of the rejected weld will be
documented on the name QA VT-1 Form.

f
-16-

>



T '
.

..

Th M N '.'

CAROLINA POWER & LIGHT COMPANY .i ,

.
*

.
R R M SION

CORPORATE QUALITY ASStRANCE DEPARTENT
,

QA/QC-HARRISPLANTSECTION CQC-19 4

i

TITLE: WELD CorrROL

.

*6.2.4 The QC Inspector shall verify the following prior to
closing the VT-1:

a. Installed ites is.in QA Accept status or a
Conditionally Accepted status which does not
restrict welding.

,

b. Walder's symbol (s) and weld identification
stampings are on the completed joint in accordance
with Reference 3 2 b.

63 Fuel Pool Liner Plate

6.3.1 Fuel pool liner welds shall be documented on the fuel
,

pool liner weld maps.with the exception of
modifications and base metal repairs which wil be
documented on Seismic Weld Data Reports (Form QA-34).

.

6.3.2 Fuel pool liner welds shall be visually inspected in
accordance with Reference 3.1 h.

(
a. Fitup and preheat will be inspected on a random

basis.

6.3.3 The QC Inspector Will review the applicable'
,

installation drawings, Field Change Requests (FCR's),
and Design Change Notices (DCN's) to easure he
understands the configuration and weld requirements.
Any drawing problems such as missing, wrong or

' confusing weld symbols or instructions shall be
resolved through Construction Engineering prior to
acceptance of the welds in question.

6.3.I Where applicable, the following items shall be verified
prior to final acceptance: :

,

d.6
a. Welded items have been accepted or conditionally

accepted.

-17-
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6.3.4 (cont.)
.

b. Weld joint identification is applied in accordance

with Reference 3.2 b.,

c. The appropriate welding procedure and welding
procedure specifications were used.

d. .The welder is qualified to' the procedure and
position.

e. Welder's symbol is applied in accordance with
Reference 3 2 b.

6.5.5 When specified NDE holdpoints are reached, the QC
Inspector will inspect for appropriate surface
preparation and perform the required NDE (if qualified)
or initiate the NDE Request (Fora QA-37). NDE Requests
shall be processed as follows:

* a. The QC Inspector shall fill in pertinent

; information and submit to the QA/QC Specialist, or
his designee.

b. The QA/QC Specialist, or his designee, shall review
the NDE Request for accuracy; sign and date; and
return to the inspector who will forward the.

original and one copy to NDE.

c. The NDE Unit or qualified inspector after
performing the specified NDE, shall complete the
appropriate NDE Report. The original copy of'the
NDE Request, appropriately marked " Accept" or
" Reject", signed and dated, and the original and
one copy of the NDE Report will be forwarded to the

_ requesting QA/QC Inspector.

.

-18-
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6.3.6 For base material repairs or liner. modifications, a
Seismic I Weld. Data Report (Form QA-34)'will be
initialed by the Discipline Engineer and forwarded to
the Welding Engineer. After the Welding Engineer has
entered welding requirements,.the SWDR will be-
forwarded'to the QA/QC Specialist. The QA/QC
Specialist, or his designee, will review the SWDR for
all technical data.and assignment of mandatory
holdpoints and if acceptable shall siFn'and date to
release for welding and forward to the Discipline
Engineer for issuance to craft.

6.3.7 The QC Inspector will perform inspections when notified..

f' at.4 indicate " Accept" or " Reject" on the SWDR in the

i appropriate block, initial and date. (Required NDE will
~ .be ha:Mlad in accordance with Paragra;h 6.3.5.

.

6.4 Seismic Category I
J

( 6.4.1 Seismic I Weld Data Report (QA-34 Form) shall be
generated for documentation and control of field
walding in the following categories:,

a. Fabrication,' modification and installation of
Seismic Category I hangers, restraints and

; equipment supports.

b d Fabrication, modification and installation of
j Seismic Category I structural steel, which includes

. Electrical, HVAC Ductwork, Cable Tray,
Instrumentation Supports and Hangers. --

c. Fabrication, modification and installation of
structural steel members attached to Seismic'

! Category I reinforcing steel bars.
i

d. Cadweld repairs by welding in accordance with
'

Reference 3.2 m.

6.4.2 The QA-34 Form may be used to document multiple welds

. .
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6.4.2 (cont. ) ,

associated with a given component, hanger or support. ,

6.4.3 The QA-34 Form is to be initiated by the cra'ft foreman
for welding of structural members and cable tray,
conduit or HVAC support members with thickness 1-1/2"
or less, requiring only fillet or flare bevel welds,,

provided welds are not made to engineered embedded
plates or strip plates with screwed-in studs. All
others are initiated by the Discipline Engineer with,

weld procedures and mandatory holdpoints specified by
the Welding Engineer.

Forms, in both cases, are then forwarded to the Welding*

QA/QC Specialist for review and designation of
additional holdpoints, as needed.

6.4.4 The Welding QA/QC Specialist, or his. designee, will
verify the designated inspection and NDE holdpoints on
the QA-34 Form and designate additional holdpoints, as
needed.

6.4.5 Mandatory QC holdpoints for structural welds will be (
designated in accordance with References 3 1 1, 3.1 m,

'

and 3 3 d as applicable.
.

6.4.6 Technica'l data changed, or additions made on the SWDR
after review by QC, shall be initialed and dated by the
craft foreman, or Welding Engineering as appropriate,
and QC.

6.4.7 The QC Inspector will review the applicable
installation drawings, Field Change Requests (FCR's)
and Design Change Notices (DCN's) t'o ensure he
understands the configuration and weld requirements.
Any drawing problems such as missing, incorrect or
confusing weld symbols shall be resolved through
construction engineering prior to acceptance of the
welds in question.

.
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6.4.8 TheQC'Inspectorwill'insphettheiteminaccordance'

with the approved drawing and other approved design
documents. Acceptance of the welding will be withheld
until all deviations from the approved design documents
have been resolved through the Discipline Engineer..

6.4.9 The QC Inspector will verify the"following during the
! initial weld inspection or prior to closing the SWDR,

for any given hanger, support or structural component:

'a. Weld types agree with drawings.'

I

b. Qualification of welder (s) to the procedure and*

position.

c. Installed items are in a QA Accept status or
Conditionally Accepted status. Material status is
verified in accordance with Reference 3.1 q except

'

pipe hangers which will be verified in accordance

with Reference 3.1 1.
(. -i |

.i
;
' d. Tack welds used for fitup purposes are either j

removed or incorporated into the final weld.

(Special attention shall be given to the opposite
side of the welded pieces.)

'

Any problems noted with an item will be handled as "in-
process" conditions unless it involves a pipe hanger in
the final phase of the installation process, as
described in Reference 3.2 r, in which case it will be
handled as a nonconformance in accordance with
Reference-3.1 d.

> .
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6.4.10 After final inspection of pipe hanger inspection, the
QC Inspector will review all documentation to ensure
that filler plate and bridge plate welds were inspected
and documented during subsequent inspections. If there
is no evidence that the welds were inspected, then the
welds will be inspec_ted and documented during the final
phase of inspection.

.

6.4.11 The QC Inspector shall monitor welding activities
within his assigned area (s). Activities monitored will
include, but not be limited to the following:

* a. Fitup of non-full penetration joints
(configuration, gap cleanliness). Enter on
appropriate QA-34 Form.

b. Correct welding procedure and welding procedure
specification is used and is being followed.

/ c. Qualification of welder to procedure and position.<

(
d. Specified filler metal being used.4

e. Preheat technique and temperature satisfactory.
(Use temperature indicating crayon or contact
pyrometer.)

'

Deficiencies noted with items b, c or d and any other
deficiencies which cannot be corrected by routine
rework shall be handled as nonconformances in
accordance with Reference 3.1 d.

6.4.12 The QC Inspector shall perform the required visual
inspections in accordance with Reference 3.1 i and
initiate the NDE Request when the specified NDE
holdpoints are reached.

.
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6.4.13 Minor surface defects detected by visual inspection
will be identified on the ites by marking the defective
areas with black marking ink and indicating the nature
of the defects. The QC Inspector will check the
appropriate " Reject" block on the SWDR (QA-34), but not
initial and date. He shall then enter the quantitative

data for the rejection in the deficiency / description
block of the SWDR; initial and date. These are in-
process defects and not reported as nonconformances.
After the deficiencies are corrected, and the weld has

been reinspected and accepted, the QC Inspector will
check the appropriate " Accept" block on the SWDR;
initial and date.

*

6.4.14 When a weld is found to be rejectable by NDE, the QC
Inspector will check'the appropriate " Reject" block on
the SWDR (QA-34), but not initial and date it. He
shall then enter in the deficiency / description block of

.

the SWDR "NDE Rejected", the date of the rejection;
initial and date. He will forward a copy of the NDE

Report to the Welding Engineer.

a. If the defect is in the weldment, rework is
considered "in-process" and not reported as a
nonconformance.,

b. If the defect is noted in the base metal, it shall

be handled in accordance with Reference 3 1 o.'

When the deficiencies have been corrected by either the
use of a Repair SWDR or by the re-establishment of the
holdpoints on the original SWDR, the QC Inspector shall
check the appropriate " Accept" block on the SWDR;
initial and date it. |

.
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7.0 INSPECTION AIDS

The QC Inspector will utilize written Visual Welding Inspection
Guidelines and visual inspection aids such as gauges, instruments,
magnifying glasses (5X should be used; up to 10X may be used for
final anomalies) and flashlights for weld inspections. Gauges and
instruments shall be examined by the inspector for dadage and wear
prior to use. Those requiring calibration shall have a current
calibration label as required by Reference 3.1 c.

8.0 DOCUMENTATION

8.1 ASME Class 1, 2 and 3

8.1.1 The QC Inspector shall assemble and submit the
completed WDR/RWDR, NDE Reports and supporting |
documents to the Welding QA/QC Specialist. -

8.1.2 The Welding QA/QC Specialist, or his designee, shall

(
- review the WDR/RWDR package for accuracy, completeness,

legibility and identification. If satisfotory, he will-

sign and date the WDR/RFDR and forward it to the ANI.

8.1.3 The ANI will review the WDR/ Repair WDR, sign and date |
. it, if satisfotory, and return it to the Welding QA/QC

Specialist.

8.1.4 The Welding QA/QC Specialist, or his designee, will
assemble all the documents (i.e. WDR/ Repair WDR's, PWHT

,

Charts, NDE Reports and repair sketches) pertinent to
the weld into a "WDR Package" mark it for filing and-
transmit it to QA Records in accordance with Reference
3.1 b.

. .. s,
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l

1

l8.2 Seismic Category I

8.2.1 The QC' Inspector shall assemble the documents pertinent
to the welds listed on given QA-34 Form (i.e. QA-34
Form; Miscellaneous Steel Fabrication Requests, Exhibit
1 to WP-18; NDE. Reports and PWHT Charts) in weld number
order and s,ubmit to the Welding QA/QC Specialist.

8.2.2 The Welding QA/QC Specialist, or his designee, shall-
review the package for accuracy, completeness,
legibility and identification. If satisfactory, he
will sign and date the QA-34 Form, mark the package for

,

filing and transmit it to QA Records in accordance with-

Reference 3.1 b.

8.3 Fire Protection and Radwaste and Category 7 Blowdown

8.3.1 If the final weld inspection 'is acceptable in-

accordance" with Reference 3.1. h. The QC Inspector
will submit the completed VT-1 Form to the QA/QC*

.

Specialist, or his designee. The marked-up isometric
drawing will be retained in QC files.

8.3.2 The QA/QC Specialist, or his designee, shall review"

each QA VT-1 Form as it is presented to him for
accuracy, completeness, legibility, and identification
and transmit it to QA Records in accordance with
Reference 3.1 b.

,

8.4 Fuel Pool Liner Welds -

.

; 8.4.1 The QC Inspector shall assemble and submit the weld
map, SWDR, NDE Reports and supporting documents to the

! QA/QC Specialist when the weld map has been completed
in full.

.

A
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8.4.2 The QA/QC Specialist, or his designee, shall review the
weld map, SWDR package for accuracy, completeness,
legibility and identification. He shall mark it for .[.

filing and transmit it to QA Records in accordance with
Reference 3 1 b.

.

*

.

'

!

|

t
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|
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i
modified by reference 3.7.B. See paragraph 4.0, Definitiens, for ::pecifi::
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.
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.
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1.0 PURPOSE

The purpose of this procedure is to delineate the visual welding
examination criteria for Seismic Class I structural weldmnts such as
pire hangers , restraints, structural steel, HVAC ductwork, equip-
ment, etc., at the Shearon Harris Nuclear Power Plant (SHNPP) .

.

.

2.0 SCOPE
'

i

This procedure applies as applicable to welds fabricated in accordance
with AWS D1.1, AWS D1.3 and other welding performd as directed by
approved Engineering documnts. This procedure may be utilized, wrnn
deemed by Engineering as appropriate, for visual examination of welds
related to other codes specifications or safety related items. This
precedure may be used for receipt inspection activities at SHNPP when
required by other site documents or deemd appropriate by Engineering.

3.0 REFERENCES

3.1 AWS D1.1, Structural Welding Code ,1975 Edition..

3.2 AWS D1.3, Specification for Welding Sheet bbtal in Structures,
1978 Edition.

3.3 CP&L Corporate QA Department Nondestructive Examination Manual.

I

'
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|

i

3.4 SHMPP MP's

A. MP-04 Procedure for Post Weld Heat Treatment ,

t
B. MP-05 Permanent Marking of Site Material and Components
C. MP-08' General Welding Procedure for Structural Steel

.
(Seismic, Hon-Seismic) and Hangers

D. MP-10 Repair of Base Material and Weldments
E. MP-17 General Welding Procedure for HVAC Duct System

(Seismic , !!on-Seismic )
F. MP-21 Repair of Bace Materials for HVAC Duct Systems

(Siesmic, Non-Seismic

3.5 SHIIPP Wo'rk Procedures

A. WP-110 Installation of Safety Related (Seismic Class I)
Pipe Hangers

.,

3.6 SHNFP TP-04

3.7 Ebasco Specification CAR-SH-BE-04A

3.8 E&C QA/QC Procedures and Instructions

A. CQC-2 Nonconfermance Control
B. CQC-6 Receiving Inspection
C. CQC-19 Weld Control
D. QCI-19.1 Preparation and Submittal of Weld Data Report, Repair

Weld Data Report, Tank Fabrication Weld Record and
Seisnic I Weld Data Report

.

E. QCI-19.2 Visual Inspection of Permanent Impression Stamping

3.9 SHI!PP Site Specification

A. 033 Structural Welding for Permanent Plant Construction
B. 034 Nondestructive Examination, Visual Inspection, and

Testing Requirecents for Code Class 1, 2, 3, MC, Seismic
and Non-Seismic Structures for Permanent Plant Construction.

C. 040 !!uclear Safety Related and Seismic Class I Complex
Embedded Steel & Related Items Requiring flDE or PWHT for
Permanent Plant Construction

_
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3.10 " Arc Strike Evaluation" Instructions

3.11 AWS 3.0 - 80 Welding Terms and Definitions

.

4.0 DEFINITIONS

The following are definitions of words and terms used in this procedure.
Definitions cf weld discontinuities are to be used by the Visual Examiner
to aid in determining the type of discontinuity and, when applicable,
the acceptable limits of discentinuities. They are intended to aid the
Visual Examiner' in determining acceptable limits of discentinuities as,

! well as establish a unified definition of the discontinuities and other
words, as used in this procedure. Definitions found in Reference 3.0
shall also be used.

Site Documats - Drawings, engineering and site specifications, construc-
tion and examination procedures / instructions, engineering documnts and
other approved documents as referenced by these documnts, as applicable.4

Weld Spatter - The mtal particles expelled during welding and which do -

not fcrm a part of the weld. Weld spatter that resists vigcrous wire
brushing shall be acceptable provided it is not en a raying surface and/or
will not inhibit the performance of required NDE.

| Porosity - Cavity type discontinuities formed by gas entrap =ent during'

solidification. Acceptable limits are 'as given in the applicable part
| of this procedure.-

Slag Inclusions or Flux Coatings - Non-mtallic inclusion on or embedded
in tne surface of welemnts.

Und ercu:: - Excessive mlting of the base mtal at or near the tce of tre weld.
'

Overs:rin'd - Excessive grinding that reduces the weld / base mtal below the
minimum thickness required. Overgrind is unacceptable.

Tungsten Inclusion - Tungsten that is embedded in the weldmnt due to the
tungsten electroce(GTAW Process) centracting the weldment and breaking off.
Tungsten inclusions are unacceptable .

.
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Overlap - The protrusion of weld mtal beyond the toe , face , or root of
the weld. Any overlap is unacceptable.

Arc Strike - A discontinuity consisting of any locali::ed remelted metal,
neat affected metal, or change in the surface profile of any part of a I

weld or base metal resulting from an arc. Arc strikes may be cauced by
welding electrodes, weld machine ground clamp or magnetic particle prod
contacts. '.'nless other dise specified by fluclear Power Construction
Department Engineering, no are strikes are allowed.

5.0 PROCEDURE QUALIFICATI0!!

5.1 flondestructive Examination Procedure Qualification Record , !!o. PQR-605
describes the actual qualification activity for this procedure.

6.0 PERS0!I!!EL QUALIFICATI011

6.1 Personnel performing visual examinations in accordance with this
procedure shall meet qualification requiremnts as specified in
Carolina Power & Light Company Corporate QA Procedure !!DEP-10.

.

7.0 EQUIPME!!T

7.1 The following equipnent may be used to aid the Visual Examiner in
his evaluation of items being examined:

7.1.1 Flashlight or other illuminating device that provides adequate
lighting as described ,in 7.2.

.

4
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7.1.2 Cambridge Weld Gauge
7.1.3 6" Ruled Scale
7.1.4 Magnifying Glass
7.1.5 Boroscope and Fiber Optics
7.1.6 Fillet Weld Gauges
7.1.7 Mirrors
7.1.8 Optical Canparators
7.1.9 Microre ters .

7.1.10 Depth Gauges
7.1.11 Other equipmnt may be used as mcessary, but will be

required to meet the conditions of 7.2 and 7.3, if applicable .

.

7.2 Illuminatien

Visual examination shall be performed in an area illuminated with
flashlight or other auxiliary lighting to attain a minimum of 15
foot candles (160 Lux) for general examination and a minimum of
50 foot candles (540 Lux) fer the detection or evaluation or small
anomalies, unless otherwise specified.

7.3 Optical Aids

7.3.1 When optical aids such as boroscope, magnifying glass, mirror
etc. , are used for remote examination, the system shall have
a resolution capability equivalant to or better than that
obtained by direct observatica.

7.3.2 When use of optical aids is specified, optical aids shall,

have a mininum power of magnification called out in the
specification, ccde or procedure. Lighting and resolution
shall be verified either at the examination point er verified
prior to the actual examination under sinulated conditions.

7.4 Mechanical Aida and Instrurents
.

7.4.1 Mechanical aids used for examinations shall have graduated
scales in useable increments that are easily discernable.

.

|

|
-

.
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7.4.2 Dial depth gauges, micrczneters, optical ccrnparators and other
precision mechanical masu~ing devices used for final accep-
tance examinations shall be calibrated in accordance with
Reference 3.6.

7.4.3 Rules, scales, gauges such as cambridge and fillet and other
measuring devices used to aid the visual examiners shall be
reasonably accurate but do not require calibration.

.

.

.

8.0 EXAMI!!ATIO!!

8.1 General

8.1.1 Visual examinations shall normally be performd without magni-
fication. The examination shall be such that the surface to
be examined is within 24" of the eye , and at an angle not less
than 30 to the surface to be examined.

8.1.2 Visual examination performed using optical equipment shall be
performd only when required by site documnts or Engineering
using equipment that conforms to 7.3. Magnifiers may be used
to aid in the evaluation of discontinuities detected during
the visual examination.

8.1.3 When remote visual examination must be performed in lieu of
direct visual examination, the visual aid (s) shall be in
accordance with Paragraph 7.3.,

8.1.4 Wlun using remote visual equipment, the technique used shall
be verified for resolution and lighting capabilities prior to
use by resolving a 1/32" black line on an 18'' neutral cray.

card. This verification may either be dom at the point of
examination or under siculated conditions expected to be en-
countered during the examination.

. --

8.2 Visual Examination
;

8.2.1 Visual examinations shall be performd when required by site
documnts or when the appropriate holdpoints are reacted on
Seismic I Weld Data Reports (SWDRs) .

-

-6-
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8.2.2 This examination shall also verify the suitability of the
surface for subsequent 11DE. If the examiner determines that
the surface will inhibit the proper interpretation of NDE,
he/she will mark the areas for subsequent rework.

8.3 Examination Points

Items to be examined at a particular stage of fabrication when
specified by site procedures are listed in Attachment A.'

9.0 EVALUATION

9.1 Evaluations shall be made in accordance with the following criteria
for welds fabricated in accordance with Reference 3.1. See para-
graph 4.0, Defi'nitions, for specific details of discontinuities and
their acceptable limits, as applicable, in this procedure.

9.1.1 Prefitup Examination

9.1.1.1 Cleanliness of Joint

a. Surfaces to be welded and surfaces adjacent to
a weld (within %" of where the toe of the weld
will be) shall be free from loose or thick scale,
slag, rust, moisture, grease and other foreign
material that would prevent proper welding or
produce objectionable fumes. Mill scale and rust
that can withstand vigorous wire brushing, a thin

" rust-inhibitive coating (such as deoxaluminate
paint), or antispatter compound may remain with
the following exception: for girders, all mill
scale shall be removed from the surfaces on which
flange-to-web welds are to be made by submerged
arc welding or by shielded metal arc welding with
low hydrogen electrodes.

b. The surfaces of base metal one inch adjacent to the
weld joint prior to welding need only be cleaned of
those loose materials which may fall into the molten
weld metal, and coatings which, due to fumes caused
by heating or burning, could leave a harmful residue
in the weld. Tight adhering rust which has been
cleaned with a hand wire brush shall be permissible

- but all paint, grease, or other coatings with the
exception of deoxaluminate should be removed.

-7-
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c. Deoxaluminate paint can remain on the base metal
and the prepped edges and surfaces to be welded.
If rust appears where deoxaluminate paint has been
applied to the prepped edges and surfaces to be
joined by welding, it shall be removed; however,
if rusting appears on the base metal within the
area one inch from the weld prepped edges, only
wire brushing of these areas is necessary to re-
move any loose particles which could fall into the
molten weld metal during welding of the joint.
Surfaces.on the base metal, due to corrosion, may
contain pitting- Wire brushing of these surfaces
is adequate to remove loose rust scale without re-
moving tightly adhering rust oxide film from the pits.

. -

9.1.1.2 Joint Weld End Prep

Joint weld end prep and dimensional configurationa.
shall be in accordance with applicable site documents.

b. Discontinuities in excess of those outlined in Table
1 of Attachment A shall be repaired as required by
Table I of Attachment A and/or other appropriate site
procedures,
Discontinuities in excess of 1" long and I" deepc.
shall be repaired prior to welding in accordance with
Table 1 of Attachment A and/or other appropriate site
documents.

I

l !
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i

9.1.2 Fitup Beamination

9.1.2.1 Cleanliness

a. Surfaces shall met the requiremnts of
Paragraph 9.1.1.1.

.

9.1.2.2 Joint Dimnsions and Tolerances
.

| a. Dimensions (tevel angle (s), root opening, root

| face, etc.) shall be in accordance with the ,

drawing or applicable Welding Procedure Speci- )
fication (WPS) . 1

b. Butt welds shall not be offset more than 10% of
the thickness of the thinner mmber being joined
or 1/8", whictnver is less.

c. Parts may be drawn to a slope of 1/2" in 12"
maxicum, to correct misaligrrent,

d. Measuremnt of offset is frcm the center line
of the parts to be joined,

e. The cross section of groove welded joints shall
not exceed the tolerances of Table 2 of Attach-
ment A.

9.1.2.3 ' Material Identification

a. The filler, base and backing materials (when
applicable) shall be examined in accordance
with Reference 3.8c.

9.1.2.4 Tack Welds
.

a. Tack welds shall be free from the same discon-
tinuities as final welds.

b. Multiple pass tack welds shall have cascaded ends,
c. Tack welds fcr fitup can be lef t in the as-welded

condition, when practical, except that the ends
may need to be feathered by grinding to ensure
adequate tie -in with subsequent weld passes.

-9
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*

9.1.3 Completed Weld Examination

9.1.3.1 Undercut /oversrird

a. Undercut in excess of 0.01" deep when tru weld
is transverse to the primary stress in the part
that is undercut shall be unacceptable .

b. Undercut shall not exceed 1/32" deep in a weld
that is parallel to the primary stress in tir
part that is undercut,

c. Overgrind which can result in notch-like grooves
shall not exceed 1/32". Grinding shculd not

- reduce thickness below acceptable thickness and
should be gradual raying er blending with
surrcunding area.

9.1.3.2 Coatings should be no closer than approximately
1/2" from the toe of the weld. Additional removal

"of coatings may be required so that NDE examinatiens
and/or visual examinations may be perforned.

9.1.4 Weld Profiles

9.1.4.1 Fillet Welds >

,

a. Fillet Welds with profiles in excess of Fig.1
shall be unacceptable.

9.1.4.2 Groove Welds.

a. Groove weld profiles shall be as stated by
; applicable site docunents,

b. Butt and corner joints with groove welds shall
have a maximum reinforcerent of 1/8".

9.1.4.3 Butt Welds

a. Surfaces of butt welds shall be as required
by applicable site documents.

9.1.5 Impression Stamping

9.1.5.1 Impression stamping required by site doeurents shall
be examimd in acecrdance with Reference 3.Se.

-10-
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IIM VISUAL EXAMI!!ATION OF SEISMIC I, STRUCTURAL A!!D HA!!GER WELDS (SHilPP)

9.1.6 Unacceptable Weld Discontinuities

9.1.6.1 Welds shall be examined for freedom from slag,

cracks, and incomplete fusion,

9.1.6.2 Craters must be filled to the full cross section
of the weld .

'

9.1.6.3 Welds not meeting the acceptable profiles of Fig. 1
shall be unacceptable.

9,1.6.4 Piping porosity in fillet welds shall not exceed
one porosity hole in 4" length of weld nor shall
the diameter be larger than 3/32" except for fillet
welds connecting stiffeners to webs, the sum of the
diamters of piping porosity shall not exceed 3/8"
in any linear inch of weld nor 3/4" in any 12"
length of weld.

9.1.6.5 Groove welds shall be free of piping porosity.
Linear, random scattered and clustered porosity
shall be acceptable , independent of the criteria
for piping porosity, provided that all pores have
a greatest dimnsion of less than 1/16" and the
sum of their greatest dimnsion does not exceed
3.8" in any linear inch of weld (example : A cluster
of porosity with twelve (12) pores each of which
has a greatest dimnsion of 1/32 inch or less would
be acceptable 12 x 1/32" = 12/32" = 3/8" provided
there was no other porosity line ar , rand om
scattered and/or clustered within the one linear
inch of weld . ) .

9.1.6.6 Fillet weld size may be 1/16" less than the nominal
size required provided the undersized area does not
exceed 10% of the length of the weld.

. .. .

| 9.1.6.7 on web-to-flange welds on girders, no underrun in
the required fillet weld size is permitted at the

j ends for a length equal to twice trn width of the
flange .

-11-
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9.1.7 Defect removal / repair shall be examined by the Visual
Examiner to ensure the following:

'1. Defects listed below in welds shall be removed by approved
cuans outlined in applicable site docu::ents.

2. Cracks found in weld or base material shall be removed
completely as we11 as 2" of sound mtal beyond each end

,

of the crack prior to rewelding.
'

3. Incomplete fusion and unacceptable porosity and slag
shall be removed completely.

.

4. Excessive concavity, undercutting, craters and undersized
welds shall be suitably prepared and additional weld
mtal deposited.

5. Overlap and excessive convexity shall be removed to
acceptable limits.

9.2 The visual Examiner shall evaluate each required holdpoint in
accordance with the following criteria for welds fabricated in
accordance with Reference 3.2.

9.2.1 Welds are acceptable if they met all the following requiremnts:

a. No cracks are present
b. Square groove , are spot ard are scam welds must have at

least 1/32" reinforcemnt.
c. Undercut /overgrind does not exceed 10!'. of the thickrnss.
d. Faces of fillet welds shall be flat or slightly

Convex.

.

9
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10 .0 MARKI!!G OF IIIDICATIO!!S

10.1 Marking of rejectable indications shall be marked on the weld er
base material, as applicable , using site approved marking materials.

*
.

11.0 DOCUME!!TATION

i 11.1 Documnt' performance of visual examination on the Seismic I Weld
i Data Report (Form QA-34). Af ter the inspection items is accepted ,

check off the appropriate status, initial and date.

.

11.2 For visual examinations of HVAC hangers, the Visual Examiner shall
-ign the appropriate slot signifying visual acceptance of t!n ueld.

|
l

.

.se
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ATTACHMENT A - EXAMINATION POI!!TS

d
U en

di2 xS
E5 Us
M8 s

v)

1.0 PRIOR TO FIT-UP X
'

a. Jcint Scarf / Bevel Cleanliness (oxides, rust, dirt, etc) X

b. Cleanliness of External Surface (s) Adjacent to Weld X

c. Cleanliness of Backing Strip X

d. Joint End Prep Dimensional Configuration and Finish X

e. Freedom from Joint Surface Defec:,s X

f. Removal / Repair of Joint Defecto X

.-
2.0 FIT-UP X

a. Joint Cleanliness X

b. Fit-Up Dimensions (i.e. root opening, clearance, etc. ) X
c. Joint Alignment and Offset X
d. Component Identification and Heat Numbers X

e. Tack Welds X

3.0 EXTERf!AL SURFACE AFTER COMPLETION OF WELD X

a. Weld Profiles X X

b. Undercut or Overgrind X X

c. Suitability of Surface for Required NDT (i.e. removal
of weld spatter, arc strikes, etc.) X

d. Peening X
e. Joint Identification X

f. Fillet Size X y
g. Blending Base Metal X
h. Freedcm from Unacceptable Discontinuities X X
i. Impression Stamping X
j. Removal / Repair of Defects X

.

A-1
|

|
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ATTACHMENT A

Table I -Umita on acceptability and the repair of ctat-edge discontinuities of plate

Description of discontinuity Plate repair required
o

'

Any discontinuity I la.(25.4 mm)in None - need not be explored
length orless

Any discontinuity over I is. (25.4 mm) in None, but the depth should be
length and 1/3 in. (3.2 mm) maximum depth explortd'

Any discontinuity over I in. (25.4 mm) in Remove, need not weld
length with depth over I/g in. (3.2 mm) butI

not greater than i/4 in. (6.4 mm) e

i

Any discontinuity over I in.(25.4 mm)in Completely remove and weld.
length with depth over 1/4 in. (6.4 mm) but not Aggregate length of welding shall
greater than I in. not exceed 20 percent of the

length of the plate edge
being repaired

'-

Any discontinuity over I in. (25.4 mm) in Ser. Notes 1 thru 4
length with depth greater than I in.

l .

'A sees enssa etism perumme stum dummmunusua em the esygen eas edge is eummen should to esseesud by snadies to esserinses depdL If the depen -
t

et any one of me diesenunosues espiered memada 1/t an. (3.s mm) then ail of the dismosomestius remsening en that edge shall be espeored bv gnn.
dans to deernme depth. If nees el the dessamusessass emp6esud se the see puremst nyse chest have e depia ensemasag I/t is. (3.2 mmh men the
temseder of the disconunussies on that edge need not be espiered.

~
,.

.

,#' %
(1) where discontinuities such as (W), (X), or (Y) "''

')in ;~ig. .2. are observed prior to completing the
,if

*"joint, the size and shape of the discontinuity shall be ...- ,.
! determined by ultrasonic testing. The area of the dis- --

continuity shall be determined as the area of totalloss [' '

of back reflection, when tested in accordance with the [' ,=** yprocedure of ASTM A435. 5
,,,

(2) For acceptance, the area of the discontinuity (or
.the aggregate area of multiple discontinuities) shall Au dimenssons in inenes.
not exceed four percent of the plate area (plate length
x plate width) with the following exception: if the Table II -Edge discontinuisies in cut plate.
length of the discontinuity, or the aggregate width of
discontinuities on any transverse section,as measured
perpendicular to the plate length, exceeds 20 percent (25.4 mm) or more away from the face of the weld, as
of the plate width, the four percent plate area shall be measured on the plate surface, no repair of the discon-
reduced by the percentage amount of the width ex. tinuity is required. If the discontinuity (Z) is less than
caeding 20 percent. (For example, if a discr.ntinuity is I in. away from the face of the weld, it shall be gouged,

| 30 perecct of the plate width, the area of discontinuity out to a distance of I in, from the fusion zone of the
'

cannot exceed 3.6 percent of the plate area.) The dis- weld by chipping, air carbon are gouging, or grinding.
continuity on the cut edge of this plate shall be gouged it shall then be blocked off by welding with the shield.

! out to a depth of I in. (25.4 mm) beyond iu intersec- ed metal are process for at least four layers not ex- |

tion with the surface by chipping, air carbon are goug .- ceeding I/8 in. (3.2 mm) in thickness per layer. .
'ing. or grinding. and blocked off by welding with the ,

-

shielded metal are process in layers not exceeding 1/8
in. (3.2 mm) in thickness. (4) If tne. area et the discontinuity (W), (X), (Y), or

-

(3) If a disconticuity, (Z), not exceeding the (Z) exceeds the allowable in para. 2 the plate er
allowable area in para. 2 is discovered after the subcomponent shall be rejectea anc replaced, or
joint has been completon and is determined to be I in, repaired at the discretion of eD6 neering. |1

-
.
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AWS Dl.1 STRUCTURAL WELDMENTS INSPECTION CRITERIA '

? MODIFICATIONS
.

SCOPE

This is prepared to provide a weld zone visual inspection criteria
for structural weldments designed to AISC and AWS D1.1 recuirements.

INTRODUCTION

The need for modification of Dl.1 weldments workmanship inspection
criteria became apparent following realization that industry
conventional fabrication methods, when applied according to
procedures used since the inception of joining metals by welding,
are not capable of meeting requirements. This occurred because
the inspection process philosophy has changed from rejection /
acceptance decisions based upon experience, to the present
literal adherence to AWS Dl.1 criteria. This has caused a five

fold or even greater increase in the number of repair required
defect citations to e= anate from the inspection process . There
is universal agreement among Materials Specialists that a defects
repair effort of this magnitude can cause a new set of workcanship
and metallurgical problems. This deleterious-to-service-life
possibility may have been recognized by the AWS Co==ittee on
Structural Steel Welding, which stated in their 19S2 Co==entary
on AWS Dl.1, that "the funda= ental premise of the Code is to
provide general stipulations applicable to any situation and to
leave sufficient latitude for the exercise of engineering judgements".
Recourse to this statement is being taken fer the ensuing changes,
which reflect careful consideration of manually applied fabrication<

methods, their capability for meeting present inspection acceptance
criteria, viz-a-viz their effect on the mechanical properties of
material and the intended service conditions.

|
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- -PROBLEM DEFINITION
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't
gr

+. . A detailed review of the inspection results o'f' fillet welds in
.

i; various shop fabricated power plant components and.the re-inspec: ion
~

[5 results of(a 200 unit sample of construction site installed pipe
~

_ hangers has .shown 'that,the' majority of those Delds requiring
5' .

9 < . i

rework were found deficient' because of (a) incomplete fusion,
(b) insufficient weld throat, (c) weld overldp, and (d) neld
zone undercut. The significance o'f these defects for other than
aesthetic purposes' appears negligible, owing to the short, less

.

than 114 inch length'for an overwhelming cajority. 'Causes fer. s

such weld defects,'their impact on service performance and the
rationale . for deve~lopment of- a reasonable and technically adecuate
inspection criteria is given in the following, sections.

.

WELD ZONE DEFECTS, THEIR SIGNIFICANCE AND OCCURRENCE PROEAEILITY

Inco=olete Fusion - This term describes a weld zone region
within whi'ch the desired coalescence of base metal and weld-
metal did not take place, owing to the abse::ce 'of complete
neitingh Areas of non-fusion cannot be ascertained with

~

certainti. - khen evaluating welded components designed to AZS 01.1
~

because oft.the vissal inspection method used in the judgemen:
process. 'For this rea' son la meaningful inspection process cus:,

employ, cir~cumstantial evidence,"such as pcs ulated and actual
temperaturs[at_theweldingarc, as well as other arc charac:cr-

,

istics , weld are manipulation by thc) worh=an and the physical
properties of terals. \

- t
4

The single i.ost important practice : for properly welded component e
Is' the control imposed by D1.1 on the weldin_cachievemen:

procedure, andi he performance test which all welders tus:t

execute satisfactorily. These are the prime industry accepte:i

safeguards for prevention of inco=plete melting. In addition..

.
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WELD ZONE DEFECTS, THEIR SIGNIFICANCE AND OCCURRENCE

-PROBABILITY (Cont' d)
~

Incomplete Fusion - (Cont'd)

the energy release at the welding arc, which produces a reported
weld zone temperature of 10,000 F, well above the nominal 2700 F
melting temperature of steel is another built in safeguard against
non-fusion. These temperature differences provide forgiving
conditions which allow considerable latitude for welder arc
manipulation variations which might otherwise indeed cause weld
zone fusion difficulty. Furthermore, the molten weld metal

droplets transferring across the weld are are at steel vapor
temperature, 5200 F. It can be seen, that given the above
temperatures, the risk of non-fused regions for a weld run length
of 1/2 inch or more, is remote. A pictorial example of the onset

of a possible non-fused region is shotm by the arc reignition
condition of Figure A.
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Arc Ignition

Figure A presents conditions which will not assure achievement of
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WELD ZONE DEFECTS, THEIR SIGNIFICANCE ETC. (Cont'd)

the desired base metal-weld metal coalescence, owing to the
considerable thermal quench of the work piece at arc ignition.

However, the thermal imbalance occurs for a very short time,
.

1because of the extremely high welding arc energy release.
|

Minimal concern has been accorded lack of fusion presence at
the weld are reignition points of components which were
constructed of nominally 60,000 psi tensile strength s: eel.

Figure B, represents conditions which exist along the weld run.
Note the absence of risk for non-fused areas, owing to the
high welding are energy release. There are i= proper techniques
which can cause lack of fusion to occur along the weld run
shown by Figure B, presented in the ensuing section and identified
as weld overlap by the industry.

Weld Overlac - This condition is shown by Figure C, which ca-
occur during arc ignition or when a large single pass fille:
weld is deposited in the horizontal position. Unfor:unately,

the Dl.1 exclusion of preheat when single pass welds are
employed encourages fabricators to proceed with one pass welds
procedures. The avoidance of preheat by applica ion of the
single pass 5/16" fillet weld can cause the gravity induced
rollover of liquid metal, followed by the occurrence of over'_s-
It cus; be noted however, that this happens after base ne:al/,:e'.d
metal melting has taken place. It follows tha: the super-

heated weld metal in contact with base =etal will cause

, . .. . ._ .. .. -
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~ WELD ZCNE DEFECTS, THEIR SIGNIFICANCE, ETC. (Cont'd)

melting and coalescence before the gravity induced rollover
takes place. For this reason, overlap such as in Figure C

.

Iis not considered detrimental, provided the required weld size
is achieved. A classic example of another weld overlap condition,
produced when the welding methods and parameters specified by
Dl.1 are not applied, is shown by Figure D, beloc.

1

'

I N
l \ '
I q\ | \

s
1

| | NN,
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CAUSES ARE:
LO', ARC ENERCY
I' DD O 7- a"'''''--^''
DY'$tYY' 5 Sb' -'''C'*iI''' ~~ ~ ~GRAVITY INDUCED OVERLAP -:Ef

Figure C Figure D

The condition shown by Figure D can be present along either j:in:
rember, thus differing from the gravi y induced condition cf
Figure C. Causes for the Figure D profile are improper weld
conditions or base metal uncleanliness. Welds as shown by
Figure D are the result of welder inat:entien or improper trainin;.
Such defective weld zone regions, by na:ure of their cause are
never onl:. short se g.ents of a weld run, rather they occur
continuously along a major portion of a weld run length. A1:heug:-

.
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WELD ZONE DEFECTS, THEIR SIGNIFICANCE, ETC. (Cont'd)

Figure C and D profiles.are_ treated as one'by many inspectors,
there is a distinct recognizable difference, as shown by the
profiles, the important feature being the region of the arrows.
These differences are often not included in the inspection process.

Insufficient Weld Throat Weld throat is the plane which-

bisects the 90 angle of a fillet weld (Figure E) . Fillet veld

size is specified by the amount of weld metal attached to each

j oint member (the fillet weld leg). However, the weld throat

dimension, which is about 307. less than the leg size, is the
important parameter because the majority of the working stresses
on fillet welds are shear mode; along the weld throat plane.

1

/\ !
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iN ,,
45 [ \

SIZE/gi,
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|c SIZE --

Figure E

A 1/16" undersize fillet reduces the ucld size (und the weld thrc.--
dimension) by 12.5% for a 1/2" weld and 25*. for a 1/4" weld,

this change theoretically increasing the stress proportionall:..

l
.

!
E_



m m
.

.

-7-

WELD ZONE DEFECTS, THEIR SIGNIFICANCE, ETC. (Cont'd)

These values are tabulated in Table 1, below*.

Table I

Throat Throat Effective Applied
Fillet Dimension . Dimension Throat Stress-

Weld Full Weld 1/16" Undersize Decrease Incrence
Size Leg' Size Weld % '.

1/4" .177" .132" 25 32.2
5/16" .221" .177" 20 25.0
3/8" .265" .221" 16.7 20.0
1/2" .354" .309" 12.5 14.2

The two areas of concern in an undersize weld are the increase
in stress in the throat of the weld and the increase in stress in
transmitting the load through the weld into the base metal.

Since ueld metal is generally of higher strength than its minitur
specified tensile strength, (72,000 psi), rarely only meeting
this mini =u value, its ability to tolerate a theoretical increase

in stress for short lengths is not unreasonable. In like carner

the base metal is generally of higher yield strength than the
=ini=un ascribed 36,000 psi, this streng:h further increased by
the therral cycle imposed on the weld heat-affected zone, sc tha:
its ability for tolerating a theoretical increase in stress fcr
shcr: lengths of undersize is also not unre as onable , the ecers:ress
expected :c be redistributed without danger of failure. The
result of a shor: run undersize weld correction is the ris;
of cc ponent cuality degradation, this conditien believed to be

t

.more deleterious to service performance than a relatively smal
;

overstress for short lengths of an overall weld length.
1

Weld Zone Undercut This condition is caused by melting away of-

base metal at the toe of a weld. Undercut is considered harmful
1
.
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WELD ZONE DEFECTS, THEIR SIGNIFICANCE, ETC. (Cont'd)

Weld Zone Undercut (Cont ' d) j-

toiweldment service life because its cross sectional geometry
is considered to be a."v" . shaped depression, as well as-
causing a reduction of base metal cross section , ' this configuration-
creating a stress raiser.

Stringent inspection attention is accorded to undercut by the
fabrication industry. A major reason for this concern is the

widespread belief-that the root region of the undercu:~ notch
will be the origin of cracks , - which grow when exposed to
service' induced fluctuating stresses. This concept for crack

propagation has persisted, despite universal agreement among
| -those-expert in materials behavior that the degree of sharpness

of ~ a notch which can initiate a slowly propagating crack mus:
be several orders of magnitude sharper than the radius at
the root of a typical weld undercut caused by are melting.
Although neither sharp nor rounded undercut root radii are
desirable weld zone profiles, the rounded root radies, which is

i a direct result of the weld zone melting process, is the more
forgiving and will permit stress redistribution without apparen:
distress.

This difference in the crack initiation behavior of varying
notch-root radii is not given proper consideration during the
inspection process. The problem i: co= pounded when strict
adherence to described or sketched weld zone profile inspectier
procedures are used. The result of such inatten: ion is the

L initiation of extensive weld upgrading efforts. This practice
must be given much more attention because the risk for weld ::ne

-. . _ _ _ . . __ - _ _ _ _ _ _ . - _ _ __ _ -. _ _ _ .
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WELD ZONE DEFECTS, THEIR SIGNIFICANCE, ETC. (Cont'd)

deterioration, always present during weld upgrading activity,
increases appreciably when a larger-than-normal scale upgrading
effort is initiated.

An investigation, designed to examine the shape of severely
undercut weld zones and the effect of the notch on uniaxial
tensile properties was conducted to provide data concerning
the mechanical behavior of steel which contained weld undercut.
Details describing test sample preparation, photos and mechanical
property test results are presented in the Appendix of this repcrt.
Except for two (2) samples which broke at the undercut , the
balance failed in the base metal, outside the weld heat-affected
zone. One reason for the tensile test results of r.he undcrcut
samples is that following initial local yielding at the undercut

thf.s region is constrained from further yielding byroot,

surrounding elastic material. Relocation of the energy absorption
region for further yielding improves the load carrying capability
cf the undercut region. It will be noted that the sole conclusien
of the evaluation is that weld undercut to nominal 1/16" depth
can be present in steel produced to a specified tensile strengt'-
of 60,000 psi for relatively short lengths, and that this condi:icr

.

will net be detrimental to service performance.

Perosity - Steel weld metal porosity is almost always caused b-
;

inadequate shielding of the welding arc, as will occur when
welding is performed in an air draft of 3 to 5 mile s / hour. This
conditien can cause the nitrogen in air to be introduced into
the weld arc, causing porosity when sufficient nitrogen is pre scn:.
Another source of nitrogen is paint. Hydrogen also causes steel

--
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WELD ZONE DEFECTS, THEIR SIGNIFICANCE, ETC. (Con t ' d)

weld metal porosity, this constituent usually introduced by
oil and grease, generally present in weld zone regions as a
surface film.

It can be seen that only a minor amount of nitrogen or hydrogen
can be introduced into the weld are under ordinary conditions,

by nature of the form of the contaminant. It follows tha: the

extent of the porosity, which results because molten steel weld

metal solidifies before all the gas has issued from the licuid

weld metal, is not as severe as is assumed by pore acceptance
criteria, which treats all pores as extending through the entire

weld deposit thickness. A modification of the degree of porosity

acceptance in structural weldments is warranted per the above.

Unfilled Weld Craters - The reduced throat thickness caused by

this condition precludes its acceptance in grooved but: and full
or partial penetration Tee welds. For recsons given earlier for

insufficient weld throat, a 1/16" deep, s=co:h surface crater is

not considered deleterious in fillet welds.

Cracks - These defects contain sharo edges at extremities. Fcr
this reason they must be removed to sound metal and rewelded.

Arc Strikes This condition is caused by inadvertent arcing-

be: ween the welding electrode and the base me:si, causing a small
amount of base metal melting in the arc impinge =en region. M:re

l
than ordinary attention is given this region in steel because c.f

its hardness and its reported propensity for cracking. An

extensive penetrant evaluation was conducted to examine crac:. |
4 4

occurrence in the arc strike regions of steel produced to a |

1

. . . - - .
- -
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'JELD ZONE DEFECTS , THEIR SIGNIFICANCE, ETC. (Cont'd)

specified tensile strength of 60,000 psi. No cracks were found,

which indicates that the material is sufficiently tough and only

. moderately hardenable when subjected to the high cooling rates

of an are strike heat affected zone. This study indicates that

are strikes, left inadvertently in steel produced to a

specified tensile strength of 60,000 psi can be disregarded.

SD' MARY

A description and causes for the eight (S) most co==on

weld zone defects have been provided for understanding defects

for ation and occurrence probability, so as to serve as base

for visual inspection criteria modification and application.

CRITERIA DEVELOPMI:C

Our review of various welded co ponen workmanship rejecticns

has shown that an overwhelting majority were the result of

undersize welds and weld zone undercut.

Undersize k' eld - This ter: is considered here as applicable te
four reject conditions, incomplete fusien , insufficient weld

throat, weld overlap and unfilled weld crater. Since the a=oun:

ef base metal attachment by weld metal is affected by all, each
of these conditions cause the shear strength of a fille: weld to
be reduced.

The method by which an undersize weld judgetent is made is
misleading, because the weld leg size, not the weld throat is

used for its determination, even though the weld throat is used

- _ _ - _ _ _ _ _ _ _ _ _ - - _ - _ _ _ - _ - - _ _ - _ _ _ _ _ _ _ .
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CRITERIA DEVELOPMENT (Cont ' d).

Undersize Weld - (Cont'd)

for shear stress calculation. This overemphasizes the loss in
shear stress capability of the fillet weld, because the weld

throat is smaller than the weld leg by a factor of 30;..

Furthermore, the throat dimension change decreases as the fillet
weld increases, this behavior also affecting shear stress as
shown by the curve presented below:

LONGITUDINAL SHEAR STRESS
VS INCREASED FILLET SIZES A - Shear stress on full size

welds when AISC allewable
load applied.

,

2sooo - B- Shear stress on 1/~.6 inch
7 | undersize welds for full
j 27o00 - length - AISC allowable
$ load unchanged.e
;; 26000 -
=
5 C- Shear stress en 1/'.f inch
3 2m- undersize welds for 23! the,

2 | full weld lenet'.. AIEC
! 24000 allowable loa 3 unchanged.
E
:
j 23o00 -

C
-

C
22000 -

A

21000 ' ' ' ' '

1'4 5:16 3!8 7/16 1/2

. .

. _ _ _ _



I R.

-13-

CRITERIA DEVELOPMENT (Cont 'd)

Undersi=e Weld - (Cont'd)

The effect on -shear stress increase of a 1/16 inch undersize
weld which extends along 257. of a weld run, when the AISC -
allowable load is unchanged, is as follows :

1/4" weld - 1383 psi increase 3/8" weld - 928 psi increase
5/16" weld - 1083 psi increase 1/2" weld - 798 psi increase

Recognition should be given to the method used by the AlSC in
establishing the stress allowable for base metal and weld =etal.
The base metal allowable shear stress has been set as 0.4 x 36,000
(A36 cin yield strength); 14,400 psi for AST : A36. Weld metal
allowable stress is determined by 0.3 =in tensile strength -
which for E7018 electrodes is 72,000 psi - 0.3 x 72,000; 21,600 psi.
This relation may be inappropriate because a cor=on base is not
used for weld metal and base cetal.

Selecting yield stress for this purpose, the mini =u: specified
yield strength of E7018 weld metal is 60,000 psi. The stress
allowable according to the 407. minimu yield stress concept used
for base metal would be 0.4 x 60,000; 24,000 psi. This corres; nds
to a stress allowable difference of 9,600 psi betueen weld retal
and base cetal, about 7 times the increased stress of nominal
1,400 psi for welds which are undersize by 1/16 inch over 25'
of the full weld length as discussed above.

Recognition of the substantial allowable stress over atch whic:-
has been accorded weld metal, its well known superior ductili::
and notch toughness mandates the imposition of more realistic
work =anship acceptance criteria, such as the proposed accep:ance of
fillet welds which are 1/16 inch undersize for 25% or less of a
weld run length.

1
-- --
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CRITERIA DEVELOPMENT (Cont ' d)

Undercut - The limited investigation reported in the attached
Appendix has shown that weld undercut up to 1/16 inch deep, in
steels produced to a maximum specified tensile strength of
60,000 psi, is not deleterious to tensile strength.

The test samples were undercut full length and stressed transverse
to weld direction. _ Undercut depth to 1/16 inch extending over
257. of a weld run length is proposed here in recognition of the
satisfactory tensile test results of the more severely undercu:
and stressed test samples discussed in the Appendix.

.

The possibility for crack initiation and growth at the undercu
root is-not given consideration because the vertically positiened
fillet joint member which invariably contains the undercut in
production welds , exhibits ample root radius owing to the nature
of itr occurrence in horizontally positioned fillet welds.

ACCEPTABILITY CRITERIA

Oversize Fillet Welds - Either or both fillet weld legs may exceed
design size. Welds may be longer than specified.

Undersize Fillet Welds - The size of 5/16 inch or larger fille:

welds may be 1/16 inch less than required for a continuous span
of 2 inches provided there is no less than a 6 inch separatien
between each 2 inch long undersize increnent. Weld runs less
than 8 inches long may contain a continuous undersize span of 25'
of the total weld length. Undersize fillet weld spans less than
1/2 inches long shall be disregarded.

Porosity - Pores between 1/16" and 1/8" diameter shall be

acceptable when separated by a minimu= of one inch. Fores less

- _ .
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ACCEPTABILITY CRITERIA (Cont'd)

Porosity - (Cont'd)

than 1/16" diameter shall be disregarded. Clustered porosity

contained within a 3/8" diameter circle shall a~1so be acceptable.

Weld Profile - Convexity height and
'

butt. weld reinforcement may be
.

| i .

accepted without limit, however a "r * *.

tini=u= 120 included angle mus. 'N
\be present between weld runs in ! g

multipass welds for acceptable ' set
'

profile (shown by adjacent sketch).
I,

,

Craters - Underfilled craters are not acceptab.le in continuous
groove but: and grooved full or partial penetration Tee welds.
For reasons given earlier for insufficient weld throa: acceptance.
underfilled craters not exceeding 1/16 inch depth are acceptable
for fillet welds, provided the underfilled crater has scoo:h

contour, blending gradually with the adjacent weld and base ce:al.

Undercut Undercut up to 1/32 inch depth is acceptable in all-

steels. Undercu: in 5/16 inch or thicker steels produced to a.

specified tensile strength of 60,000 psi, is acceptable to a
,

j depth of 1/16 inch, for a continuous span of 2 inches , previde d
there is no less than a 6 inch separation between each undercu:

| increnent. Weld runs less than 8 inches long may contain ar
undercu: span of 25% of the total weld length. Undercu: spans
less than 1/2 inches long shall be disregarded.

I

,

v y,---. - - , - - - - - - - - , -
7 -
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ACCEPTABILITY CRITERIA (Cont'd)

Cracks - Cracks are unacceptable.

Fusion - Incomplete fusion between weld metal and base metal is
unacceptable provided evidence such as shown by Figure D on
Page 5 is visible. Incomplete fusion is acceptable provided a
weld profile such as shown by Figure C on Page 5 is visible.

Arc Strikes - Arc strikes in high-strength low-alloy steels
(minimu= specified tensile strength greater than 60,000 psi),
shall be removed by grinding. The ground area shall be visually
inspected to assure co=plete removal of the arc strike.

For steels produced to a specified 60,000 psi tensile strength,
are strikes shall be visually examined and accepted if no
cracking is evident. If cracking is evident, cracked region shall
be ground to smooth contour and checked to ensure soundness.
Arc strike regions which arc not cracked shall not recufre brushing
or grinding before visual examination.
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EBASCO MODIFICATIONS-

SCO?I

This is prepared to provide an Ebasco veld zone inspection criteria for strue: tral
weldments designed to AISC and AWS DI.1 requirements.

INiROT.*CTION -

The need for codification of the presently used DI.1 veld ents workmanship
inspe: tion cri:eria became apparent following realiza:'en tha: indus:ry
conven:ional f abrication methods and techniques are ne: capable of meetin; the
criteria specified by AWS DI.I. This conclusion has come abeu: be:ause :he
exarina:1en err ese phi rs ;P. applied b:. ir s;+ ::::s '.as chan;+ d f r rej a . . .
acceptance decisions based upon experience, to the present literal adherence te
AWS DI.1 criteria, resultin; in a five fold and even greater increase in the
nu-ber :f repair requ' red defe:: ri:sti:ns. There is universa; a;;ter :.. _;.
Ma:erials Specialis:s tha: a defe::s repair effort of this magni:ude can cause
nn c -M. r er '; r-d tr n' '. r ,1 :a'. pru' .".L ::. . T. . i t, cc.e.aricos-L.> .sernee-1.ie
possibility was recogni:ed by the AWS Costittee on Structural Steel Welding.

| vhi:h s:a:ed ir : heir 1952 N.*! ::nrtr.:ar;. cr. the Stra::.r : Welding Cede, tha:
"the fundamental precise of the C de is to prcside general s:1pulations
applicable to any situation and te leave sufficient la:itude for the exercisei

! of engineerin; judgements". Ee: curse te this statemen: is bein: taken for :he
ensuin; ha . es , whi:L refle:: careful :.'nsiderati:- - ' :F e s' - - --' - s r f
a::ep:ed fabri:a:irn e .eds and :e:ht:;;es, the me:!.a.ical pr:::::; an:
a*.::vsh:e stress fa:::rs .s:d f:: :$e des;; , a-d the in: ended servi:e
c 0r.fi* i: .s .

.....r,.;;........... ..........

.

A de:ai!ed review of receivin; inspection results at Shearen 'arris, of fi!;e:d
velds ir sh:; f abri:a:ed cc ;:nen:3 and the re-inspe::i:n res.;;s ei a O'' .ni:
sa ;;e of si:e ins:a* ed pipe han;ers at Wt:erferd, has sheve the =ajeri:y ef *

unae:ep:able defe::s to be (a) id:: ;1e:e fusion, (b} insufficien veld :hrea:.
(c) veld overlap and (d) weld zone undercu:. The si;nificance cf these deft::s
en con;:nent servi:e perfor=ance is considered minica , eving te the sh::t len;;:-
of an everwheltin; :sierft. of the cited defects (less char 1/4 freki, t's
considerable A 50 safet;. fa:ter er;1oyed in the design, and the outs:andin;
service perfor:ance experience of sitilarly f abricated veldrents.

Ter the re: erd, t'( ; e- g-;; ;.. -:s.g-.. eng: g: .c;. ... :s , 3, g ;,
~

.

in the design .i ne'dr. :: -:; .:: ::s jurirdicti:n tc 3'. the n:rina; ve.:.

metal tensile strencth and 600 nominal base metal yield strength. This resu!ts.
for.those structural steel base metal / veld metals combinations most of:er used
fer power plar: structdra2 frr-in- in a stress allevab'e for the vc'd rc:2'. **.

ar.d the last . :c: ' *:,- :.:. :1;1::: :n of a ;:::len et the cens;:.r- :.
*

.

.

safe::. fa::or, norina11y 50,0's3 psi for veld metal, is proposed here. This,

.
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PROBLEM DEFINITION (Cont'd.)

procedure follows accepted practice for engineered components design changes -

whe.7, service conditions to be imposed are, as is the present situation, well

known.

WILD ZONE DITICTS , THEIR SIGNIFICA';CE AND OCCL'RRENCE PROBABILITY

Incomplete Fusion - This term describes a weld zone region within which the.
desired cealesce ce of base metal and weld metal did not take place, ovin;
tc absence of complete =elting in the region. Limits on the welding process
selection for structurals fabrication and the welder performance test require .

'ment imposed by N,'S D1.1 are industry accepted safeguards for prevention of
such incomplete melting. Further cre, the energy release at the veldi .g at:.
which produces a reperted weld zone temperature of 10,000*F, well above the
nominal 2700'T celtinc temperature of steel, allows considerable latitude
fer velder er: r2-I uls:1-- vari::irns, a perrible :2.se f: f.si:n prril. -

when accompanied by inadequate joining process conditions. Furthermore, the

celten weld metal droplets transferring across the weld arc are at the steel
var r ten;e rsture , 520','F. .It :ar be see- t'st, givtr. the sie te temperat.r a ,
the risk of = ear.ingful non-fusion regions for a weld run le .gth of 1/2 in:h
er : rr, iz r a:t ?. * pi: teric.1 c::2 p'n of the on: t t! :. pos:ibit r:n- fuse d -

regien is shown by the are reignition condition of Sketch A..
.
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The desired base metal-weld catal coalescence may not aivays be achieve: t;
the fullest possible extent, as shown by the above Sketch A, because of the
considerable thereal quench of the work piece at are ignition. This therral

**1 balante c: curs f er a' 11.ited time duratier., tecause of the extremelv hip

weldini; are energ. release. The fa:t that ar. inadt ...te thermal cenditi::
be present for a very short tiec, if at all, and the good service perfor=ance
of structural weldeents which had been fabricated according to DI.1 accepted
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velding procedure / certified welder test precautions are the reasons picposed
for reduced concern for lack of fusion at are restrike regions of a weld run. -

+Insufficient Veld Throat - Veld throad is the plane which bisects the 90* t ;1
fillet veld. Tillet veld size is described by the arount of weld cetal a:n:hed.
to each join: member (the fillet veld leq;). However, the veld throat disensten,
which is 30% less than the leg size, is the important parameter because the
working stresses en fillet welds are in the shear mede. Furthermore, the
percent. effective throat reductica decreases as the fi!!e: vcid size in:rette:.
Advantage of this relation should be taken because 1: affects weld joint
efficiency. The full size / undersize fillet veld throat dimension relationship
has been calculated for several popular fillet veld sizes, the results tabulated
and pletted below.

Structural Tracinc Tillet Welds

40\Threat -oThroat Dimension Effective C
Tille: Dimensten 1/16" Thres: SC-*teld Ful! Weld Undersi:e Decrease #:b.v i,.

_S_ ira Lee S*Tc V??/ *
.

1 o. .

M3 ., ., ,. n . 1., ., . . . n. e.n 3..a.
, , . . . , . . . .
.i- .soo .1 . . . sp.- g .

,. .
-

5/16" .221" .177" 19.9 CM
3/E" .2t5" .221" 16.6 --

|1/2" .35 " .300" 12.7
, . ,

L- J- I .!. .'? .d6 4- /. E ec 4

f o'/ b b %./ t ) S~ o . t
Iffe:: ef '.~ni.r ::. T.1: : "' l h : ~- : : : !!:e..i

A ::re de.a:.'ed review cf these da:a and curve indi:ates tha:. 1/= inch and larger
fillet welds, which are undersi:ed by 1/16 inch for centinuous leng:hs up :: 25'
ef the :etal weld len; ' vil: refu:e :he veld regi:r desi; safety factor fr .
7'" :: l i '. . The reduced rit; Of i n :ner: - ali:;. degrada: .cr., because of a *

redu::i:n ir upgrading require:ents, te be gained by use cf a less conserva:ive
design safety factor will significantly enhance the overal'. service life
capability of structural componen:s.

Ve:d cerlar - T.is conditic. =a:. eccur 1r. s:ructura'. weldne.:s when a large
single pass fillet veld is deposited in the horizontal posi: ion. The overlap.
or veld ineral rollever, results af ter base eetal/ weld retal meltin; had taken
place, c e ress: for f te e:-:rrc re U-f-- 1:v trlifi~ : * :- t r: 7 - .:-

s :. s : t . 1-:1. s v e .' d f .- 1 - : -.u r e r : c ;;in, h.d take ;. " a:, b<. f r w :i. 1 :... rc...
'

rollover, ovt.rlap is not considered detri:.e .:al, provided the required weld si:c. vit
.

.
.

in the guidelines of the earlier insufficient veld throat discussion, is a:hieved. /
S.

.
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KELD ZOME DEFECTS. THEIR SIGNIFICANCE AND OCCURRENCE PROBABILITY

classic exa:ple of weld overlap, not readily produced with welding methods and
~para:eters used by the industry, is shown below.

1

1

%'

.

.

% -
.

%g
-

N
\
\\

h Size M -

*

:v si: ener;y
1:pr per at: =anipt:a: ::.

gravity indaced over4ap i.duc d ava:~.ap
'

*'e'd "one Undereut - This c:nditien is :aused b;. re::in; away ef base =ett;..

at the toe ci a weld. Undercut is considered har=ful to veldsent service life
because the area is often'a "C" shaped depression, whi:h reduces the base metal
cr ss sectien and acts as a stress raiser.

.

Strin;ent inspe:: ion attention is accerded to undercut b, the fabrica:1cn.

indus:ry. A =aj:r reasen fer this con:ern is the videspread belief tha: the
tr:: re;i:- :f t'- .-t:. ::: -:::- vill be.:'e ert;1r f cra:ks, which pr v

v'.en ex;: sed :: ser..:e in:u.s: reversin; 5:resses. !..is ::n:e:: f:: :re.-.

pr:7agati:r hat 7ersisted, dt.*;i:e urftersal a;reener: a :r; :h:se exper*
-

=a:erials behavior that the degree of sharpness of a n:tch, necessary for tne
occurrence of a cyc11cally stressed, slowly propagating crack, is several
crders of earnitude sharper than :he radius at the re:: et a :y;i:a1 we' d.

under:ut regi:n. Although neither shar; ner rcunde:'under:u: re:: radii are
desitatie veld prcfiles, the trunded re t radius which is a direct result ef
the melting pr::ess is the ::re fergivin;.

Difference ir the crac'r inftfa:f - be'avfer cf varyin; netch-rce: radii is
not given proper consideration during the inspection process. The proble la

cc: pounded when strict adherence to described or sketched weld zone profile
inspection procedures are used. The result of such inattention is the
it.1:iati - ef e ten 2fve ve'.1 up;rt!'- :f'- :r, :Sc re::- ' - :-fe s t d : ' v - * '-
being cencerns akir to thess for undsr:.: by the air: raft ir.dus r.. 'h s

practise cust be given much mere attentien because the risk for se.'d tone
deterioration, always present during weld upgrading activity, increases
a; pre:f at:y when a larger than n:rr.s: s: ale ur; rad:n; effort is initiated. e.

j'; v -
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i
An investigation, designed to examine the shape of severely undercut veld zones !
and the effect of the notch on uniaxial tensile properties was conducted to

~provide data concerning the mechanical behavior of weld undercut containin;
steel. Details describing test sample preparation, photos and mechanical
property test results are presented in the Appendix of this report. It wi;*.

be noted that the sole conclusion of the evaluation is that veld under:u: ::
1/16" depth can be present in steel produced to a minir.um specified tensile
strength of 60,000 psi and that this condition will not be deleterious to
its, service performance.

Steel veld metaA porosity is almost a"1vays caused by inadequatePorosity -

*

shielding of the velding arc, as will occur when welding is perfor=ed in an
air draft of 3 to 5 miles / hour. This conditien can cause nitrogen, an air
constituent, to be introduced into the veld arc, ausing porosity when
sufficient nitrogen is present. Another source of nitrogen is paint.
Hydre;ct als: causes steel ve:d et:al porosi:y. this ::ns:1:utr: uscal:-
introduced b:. cil and grease, generally present as surface films.

It can be seen that only a =iner areun: of ni:recen or hydregen can be
in:redu:ed in:e the veld at: under erdinsrv cen::t: ens, t. nature Of the fer-
nf the con *amirant. It fellows that the extent of the corosity, which occu-s
be:ause celten steel weld metal selidifies before all the gas has issued fr:r
the liquid weld re:a;. is net as severe as is assured by pere extent a::er:ar:e
criteria, which treats all peres as extending through the en: ire veld ce;:s::
thickness. A modification of the degree of perosity acceptable in strue:gra.

*

weld:ents seems warranted per the abeve.

* nfillef *ie'.d Cra:ers 'he re f;:4d :hr::: :hi:ktest ::used i: :his ::nfi:i:r.

pre:;udes a::ep: ante in greeved it.:: and fu!! :r par:da: enetra:ien Tee welds.

rs:S+ - T.ese f:fc.:: :r-: sin shir e: - z: extrent:1es. 7:r this ress:-
: hey rus: te ree:ved : s:;nd re:a; and rew.*.ded when :he tintru required
weld ::ne :'i:kness is viela:ed.r

.

Are 5:ri'<es - 7.-is cendf fon is caused by inadverten arcing between the
velding e;e::::de and :he base eral, :a;ri ; s se !* : :. .: :f base t:a? .

eel:1ng in the at: 1:;ingement re;1cn. F. ore than crdinary attentien is given
this regie in steel because of its hardness and its ;rcrensi::. fer cra:ki..g.
An extensive penetrant evaluation was conducted at *Ja:erferd te examine cra:k
occurren:e in the ar: s:rike regions of steel produ:ed to a minimum specified
tensi;e s:rtn;;h cf i~,"*4 ;si. ::: ::a:is were found, whi:F fr.di:ates :h::

the caterial is sufficiently tough and only modera:ely hardenable when subjected
to the high coeling rates of an are strike zone. This study indicates tha:
at: strikes left inadvertently ir steel produced te a ninimu specified tensile
s:re ;:n ef : , .* ;It : :4 d:sregar:s:.a

.
.

s-
,

.

.

6.. . .. -- -

c :.. . . . ...
.

,,I
- . ,

*

,.......~w. , -.

.. . . . ..
-.r 1 ~ .;c.c., gw ., :vyfv - .?n.. .y.,3.yr# :. ,/ .2:.- - . .. ... . ... . . . .

.

- '
.. ..y, :. :,, - - . . . .. -.-i.. . :g. p. ., . .., .

.



m
. ...

'
~

WE1.0 ZONE DET CTS, THEIps SICNTTICANCE AND OCC TJENCE F*0_.

/4//v4A description and causes for the eight (8) most ce==on weld zone defec _I ''

ve
been provided abeve for understanding of defects for:ation and occurrence -

probability, so that a base for inspection criteria modification can be
initiated. The extent of acceptance criteria modifi:ation will also be
influenced. by the design intent of specific structural weldments and the
severity of the cyclic service loads which the various plant components may
encounter. -

C1.A35!?!"AT ::: 07 vel.3 J0!N'S
.

.

Catecorv 1 Joints - These joints are part of the main building frame and are
~
~ *

-

expected to carry principle design loads. Severe stress reversing service
load conditions are not expected for this categorf, owing to the da: ping
chara:: eristics of floor concrete.

Ca:e;:r. 2 J.-ir:s - These joints are not part of the main building trace, bu:
ra:her provide support /attachten for systems, co ponents, and equipment.
Reversing stress conditiens,are expected to be more severe fer this caterer".
5:ve =r, :c.fi:ations can be 1 :r:du:ed because Of .:::h radii, low vibra: 1c r.
a:pli:udes, the conservative allevable stress used in the desir.n, and the
touganess of the steels used in this application.

.

Cater:r. 3 Jein:s - These -joints are net part of the main building frate cr
suppert sys:e s, rather they provide framing for components such as instru=en:
ra:ks, due:ing, air control dampers, doers, hatch cevers, etc. Cyclic servi:e
c .di:1:ns are expe:ted te be =inimal, eving to the flexibili:y of the

c:- : a.:s :.t trisis of censtru::1:r., th= framin; u. der d.s:.ssi:r previt.in;a degree Of ri;1dity to the :::p:ne .:.
,,.... ..... . ........

C r. _ . . . ...:.<. . ...:a.. ...:.... . . :. . s - . . . . . . . .
..

Oversize Tille: Welds '

Either or both fillet weld legs may exceed desi; si:e. Welds :::. be 1er.;<rths s;e:ified. ,

'Jnde r s i:e Ti* ;e: Velds

The fille: we'd le; dimension ca: not underrun the nent .a1 re:;uired size tv
thir T/ T in:h fer a c:ntinu:us rur if u;::rt

te t =r.:.~''''"(20g' percent.ef thetotal veld length. ~' ~~*-~~

Porosit.
.

The weld may centain a inaximugh'p^ercent by surf ace area of tTrraTTgfred*,]'"
tm.c1M,,t efed 5or.osit .

~
~~" * -*.a . . . a.m , .w
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ACCEPTA3II.ITY CRITERIA - CATECORY I JOINTS (Cont'd.) /
Weld Profile

Convexity heigh: and butt veld reinforcenen may be a:cepted utihout 11:1:,
however a minier 120' included angle : s: be presen: between weld runs ir
multipass welds for acceptable profile.

Craters
.

Underfilled craters are not acceptable in contitiuous groove butt and grooved
,full w 0 r t ial .p*e ne tor

.; depth are a,r.a. tion Tee velds. Underf~illed crater.s3 not exceedinge ,/16 fin:
-*

1 e
~ . . . ~-- e

cceptable4for inter =ittent veles, provided the underfilled
crater has smooth contour, blending gradually with the adjacent veld and basemetal and that the underfilled crater extends beyond the specified weld length.
*' . I . r : _ :.-

Undercut up to 1/32 inch dep:h is acceptable in all s: eels, l'nde r cu t in s:ee spr:d.:ed :: a cir.itue spe:afiei : ensile s:rencth ei t. 0'*0 psi is acce; st'.
gto gige(dep$ior. cog,tinuou.s, weld rg.of .20 perce'nyoyih6Y4ff"Q.ledg9

.g
.

pruit.=c it.s set tace widtn is equal to or is greate r than' its deptn. su-i atacr.
of shert run undercut regions shall not be eensidered fer acceptance /re. der-fr .
Cracks

Cra:ks':are unaccep:able.
.

Tusi:-

Ir:: ::ete fusf r- tt:v:; ve:I c: *. s-I r, i- :: ur. ::(--n .evids.:e su:h as sh:vr 5:. Figure E er pa;s is vir::;t. In::.;;e:e f.g,:- is

---

a::ep ai;e er:.iisi a vt:1 pr: file s.ch .o shown :' . 7:gure A en page ; is . t s i:, . .
.

Arc Strikes m.

Are s:rikes 1. high-str+.ngth low-alloy s'.eC1 (tir.icu - specified tensile stre :thcreater than 6". 030 psi), s h a *. be ren:ved i;. g rir.I:.n; . he ground area sha;1
be visually inspe::ed t: assure cc ;1ete ren: val ef the are strike.
Ter eininu

s;e:ified e S,00" ;,i tenri:e s:(-e:r , cr. strikes shall b'e'vir.t :ye.ayn@and accepted if :re crackin'g'ds' evideY.t. If cracking is eviden:, therepair shall c nfer with See: ion 3.13 of A*45 DI .l.
these lower streng:P steels sha:1 not Are strike regions in '

reevire brur'f .; er grindin; bef erevisua exa-1.t: ::.
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AccEPTA?:1.ITY CRITE?.!A - CATECORY'2 JOINCS 0
( ''S...

Oversize Tillet Welds N ''
.

Either er bo:h fille: weld legs may exceed design size. Welds may be longer
than specified.' Continueus welds may be used in lieu of intermittent velds.

Undersize Fillet Velds

The fillet wk!d.Jeg d2:ensie =s;. ne: u .derrun the nominal required si:e hy
more than 1/161:{ch' for a continuous run of up.to twenty (20) percent total

-

weld length. '
* ' ,

*
.

.

Perrst:v s

' '
-

The veld may coniain a maximu of 5 per:ert by surf a:e area ef untit;- '
un:1ustered per.2; y.

Veld Profile
.

Convex 1:y height:and butt weld reinforcement may be ace.ected wit out limit,h
Lc-ever a Linice- 120 in:Auded anc4e must be present between veld runs in
cultipass velds .for acceptable profile. *

Craters

Underfilled cre:ers are no: accep:able in centinuous greeve bu:: and grc:ved
fu'.1 er ;srtia! ;t e:rati:- Tee we'i,. In:er:1::e-: 24113 : ;. ave ur.dtrit;1et.

::a:ers previded underfill de; h. dees n:: exceed 1/16 in:h, the cra:cr has a
ser::h centour, blending gradeall;. with the adja:en: weld and base =e:a* and
:h:: :Pe underf f!!)d cri:er ex:t-i -9f the a e : . . -

;; .
- - ' *

.

k'J der:::
/

Under:ut u; to 1/32 inch dep:5 is at:ectable in all steels. Under::: in
'

s:ee*s pr:duced t: a tirimu tensile stren;:h cf 60,701 psi is a::ep:able u;
to.* 'It de;th fer a cen:inuaus veld run of 20 percent of tc:a1 veld leng:h,
provided its vid:F is equa* ro or is greater :han its depth. Su==a:ien ci.

sh:r: rur under: : regi:ns shall net be censidered for a:cer:anceireje::ien.
Cracks

,

Cracks are unaccep:able.

Tusi:-

Inco=plete fusion between weld ee:a1 and'oase ee:a1 is not acceptable when a
condition such as shown by Figure B en Page 2 is visible. Into=ple:e fusfer
is a::e;:a'le pr vfdsd : wild preffic suer as shaw.';. Fig.re A en rap s.

*c 1:visi:le.
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ACCEPTASILITY CRITERIA - CATT* ~"Y 2 JOINTS (Cont 'd.) f
'L.|*A /(A ,s '.

Arc Strikes / k s,

Vjq CT' V i
- .

Arc strikes in hi;h-strength low-alloy steels (minieur specified tensile *

strength greater than 60,000 psi) shall be removed by grinding. The gr:.r..
%s ,j

area shall be visually inspected to assure complete removal of the arc s:rike.

For other minitur specified 60,000 psi tensile steels, are strikes shall
be. visually examined and accep:ed if no cracking is evident. If crachir.; 12
evident, the repair shall conform with Section 3.10 of AVS D1.1. Arc strike
regions in these love'r strength steels shall not require power brushing or ,

grinding before visual examination.

ACCE?TA!!LITY CRITERIA - CATEGORY 3 JOINTS

Cversi:e Fillet ** lds.e

Either er both fillet veld legs may exceed dest:r si:e. k* elds ma. Se ::nrerthan spe:1fied. :ntinueus velds may be used in lieu cf in:cr.itten: ve:de.
Undersize Tille: "* elds.

.

The fillet le; dinensien may no: underrun the nominal required fille: si:e
by : ore than 1/16 in:h for a centinueus run of up to 20 percent of :he :::a;
veld len;;h.

7:::rit. -

he veld =ay cer.tair a naximur of IG percent
un: .stered :

- by surfa:4 area cf unali;ned*

.. .; ..r..,..... - . .e

Convext:y hei;ht and bu:: velf rei.ferce er: .a:. be a::ep:ed vi:hru: 11-1:.
.

Craters .

Welds .ty have er.derfilled craters provided underfill der:h dres no: ex:eed
1/161 :h and the crater has a smo :h centour b ending gradual;:. with theadja- : veld and base retal.
'* d_._n er:ut

'Jnde r::: up to 1/31 ine'r der:h is acceptable ir a;; s: eels. *'nd e r :ut i-stee:s produ:ed :: .

a minimum specified tensile strength of 60,000 psi is
acceptable fer a continuous run of 20 percent provided its surface width
is. equal to er creater than its depth. The sum ation cf shert rue, under:.::
retiens shall nr: be censicerti fer a:ce;:an:e rcjc:::: .. ,

Cra:ks
.

Cra:ks are ur.arcep:able.

.,
.' . -

L. M. Petrick
August 12. 1963

"p.,,. r .
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EFFECT OF WELD UNDERCUT OK THE TENSILE,, - '
BEHAVIOR OF LOh' STRENGTH STEEL /

. %q
SCOPE,

;

This evaluation was undertaken to examine weld undercut, specifically its shape
and depth, produced uaing conditions most favorable for its occurrence, and its
effect on uniaxial mechanical properties. The information to be developed was
intended for evidence considered necessary to support an Ebasco structural
weldments inspection acceptance criteria modifications effort.

Conclusion

|

The conclusion drawn from this evaluation is that a weld undercut depth up to
1/16 inch, in' steels produced to a minimue specified tensile strength of
60,000 psi is not deleterious to its service, performance.

j

Test Material Preparatien

Plate caterial,10 inches wide by 12 inches long by 3/8 inch thick ASTM A36
steel was used to produce bead on plate test samples. The test veldments were
deposited along the 12 inch direction, employing AWS E7018, 1/8 inch diameter
electrodes in the horizontal (2C) position. Weld undercut was additionally
enhanced by orienting the welding electrode 10* free the horizontal plane.
Three weld test panels were produced per the above electrode orientatien at
140 aeperes, these conditions selected to produce severe undercut. An
additional two test panels were produced using veld conditions which would
eli:inate or reduce substantially the degree of undercut. These test welds
were deposited with 120 a: peres.

Test Results

Macro photos at IX ccgnification, of the weld zone adjacent to caterial
removed for tensile test specimens are presented below. These photos show the
undercut as would be seen by visual inspection. Photos 1, 2 and 3 present
welds produced with 140 amperes, photos 4 A and B, of welds produced at
120 amperes. These photos indicate that the undercut, which is most severe
in test welds 1, 2 and 3, is not continuous, the edge undulating such that
undercut and non-undercut intervals are present along the weld run.

'
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Test Results (Cont'd.) /

Undercut depth of weld zones in the material sectioned for tensile tests was
g

measured at five (5) locations along the 1-1/2 inch reduced section of the
tensile bar. The depth, tensile strength and % elongation in 2 inches data
are tabulated below:

Undercut Depth. (Inches)

.
Tensile Specimen No.

1T1 IT-2 2T-1 2T-2 3T-1 3T-2 4A 4B

1 .035 .020 .020 .030 .026 .022 .003 .021 |

2 .030 .026 .030 .025 .035 .02E .004 .005 |

3 .052 .015 .005 .020 .052 .035 .002 .008 i

4 .036 .030 .027 .053 .033 .040 .005 .009

| 5 .032 .022 .040 .022 .025 .032 .004 .002

Tensile Strength

6 74500 75000 74700 75200 75100 74500 74400 75000
i

Eloncation in 2"

7 29.0 32.0 29.0 23.0 29.0 32.5 29.0 31.5

It will be noted that the deepest undercut found was .053 inches. The high

are energ. conditions, used to produce test saeples 12 2 and 3.were substantially
in excess of the conditions generally employed for 2G pesitien welding. For
this reasen, the undercut depth in the three (3) panels is believed to be
representative of verst condition production veles.

The =aterial was prepared for tensile testing following ph:tocraphy and undercut
depth measurement. The weld reinforcement was re=eved, care taken te assure that

the undercut side of the weld pass would not be disturbed. Rupture strengt? cf

all undercut specimens varied only slightly, ranging f ren a maximur of 75,20.5
to a einitur of 74,400 psi. These data and the elencatien indicate that the
undercut zone did not experience mechanical propcrty deterioration behavier
to be expected of caterial in the minieu 60,000 psi strencth range for specimens
which are not sharply netched.

The shape of a typical notch in a severely undercut sample is shewn by the
cress sections presented below at IX and at 3X macnificatien. Attentien is
directed to the wide span at the surface of the undercut. This conditien,

noted for all the severely undercut material was expected, owing to the
melting action which caused undercut to occur and the position of the test
plate during the bead on plate weld deposition.
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Wy1Several photos of the tensile specimens showing undercut presence before I

testing and failure locations of ruptured samples are presented below.
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Fig. A is presented te shew that the undercut pertien of the test plate was
not disturbed in tensile spe cirt n preparat .cn. T h t- ruptured test material

-

shows that failure had taken place in tt .dc r cu t regien as well as, in the
other samples, base retal remeved free t andercut rene Attentien is
directeJ to the aenunt of elencation whict occurred in tb undercut rent cf
test samples IT-1 and 31-1.
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Discussion I

!The absence of sharp notches in the undercut zone of welds deposited in the
horizontal (2G) position is expected to be dif ficult to accept. Also unexpecte k
is the insensitivity of the undercut notched specimens, stressed in tension,
to anticipated reduced rupture strengths.

The rounded root.present in the undercut, is the result of the plane in which
the weld was deposited, simulating that of production fillet welds, and the
melting action of the arc. Rupture strength variances insensitivity, as
affected by the tensile bar thickness reductions at the undercut, appears to
have been caused by its presence in the weld heat affected zone, specifically
the rapid cool from welding temperatures. The relatively mild hardenability
and toughness of steels generally selected for structural fracing applications
are the reasons for the tensile behavior reported in this study.

Conclusion

The conclusion drawn from this evaluation is that a weld undercut depth up to
1/16 inch, in steels produced to a minimum specified tensile strength of
60,000 psi is not deleterious to its service perforcance.

L. M. Pctrick
August 12, 1953
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1. * The ares to be examined shall be sufficiently free from foreign matter
to allow for examination of the weld area. Shop welds may be inspected
through paint.*

1. Surfaces and adgas to be welded shall be snooth, miform and free from
fins, taars, cracks, and other discontinuitias which would advarsly affect
the quality or strerath of the weld.

3. Check to assure tha weld has no cracks.

4 Chack. to assura that completa ,f'asion e"zista between weld and base matal.

~ ,

and adjecsat layers of weld metal. Indications of apparent lack of fusion
wnich do not exceed-1/4". in length shall be considered acceptable. Total
length of such indications shall not exceed 1/4" &n. gay six inzhys of continous wel

5. Chack to assure that all crators are filled to the . cross sect.on

of the veld. .

6. Confirm the veld profilas are in aceerdanca with the illustrations outlined -

on figura #1.

7. A fillet veld in any single continous weld shall be peruf.etad to undarrun
the nominal filist veld size required by 1/16" trithout correction,
providad that the cumulative langth of adarsized weld does not escaed
10% of the length of the weld. On web-co-flange welds on girders no
adarra is permitted at tha ands for a length equal to twice the width

'

of the flange.
_

8. Check. to assure that any aaaM*4ans of undercut do not azcard 1/31" in depth.

9. SMara porosity shall be less then 1/16* in siaa of greatest dimensi,n. The
sua of tha grestaat Jimensions of porosity shall not exceed 3/8" in any
linear inch of weld. Piping porosity in fillst welds shall not exceed ons ,

.

in four inches of weld length and the ='4 - diamatar shall not exceed
3/32" in size.

10. Skaved tee fillets and flara bevel groove welds shril be measured in
accordanca with the outlined illustration in figura fl..

11. Ihan the toe of a fillet -d= into the radius of a tube staal mes6er
and diac lag is datarained. to be undarsized, a check shall be anda to
#= that the undarsized lag is equal to the theoretical effsetive
threat. The entire profile of the weld shall be equal to or greater
than the t!ieoretical effective throat. (see figure #3)

12. Tight adhering veld spattar is acceptable.

- 13. Arc strikas 1/16" or less shall be considered acceptable providad the base ~

setal or deposited antal is not cracked and there is no binatallic inclusion
(copper, stainless steel finar antal).

14. Noe-structural,end cap welds shall meet ths' above acceptance critaria azeept
that indications less than 3/16" in length per one isch, of weld lenstA shall

be considered non-revelant.
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1.0 SCOPE

The intent of this design doctanent is to provide the CP&L QA
program with acceptance criteria that satisfies the design require- |

*

ments and thereby allowing clarification from strict code inter-

pretation during receipt inspection, reinspection, and field
welding inspection. This criteria is applicable to both primary

|
(first inspection, uncoated) and secondary inspections (receipt
inspection included with quality release or reinspection, coated)
for structural weldments designed to AWS Dl.1 requirements.
Secondary inspections may be performed through coatings. Primary

inspections shall not be allowed through coatings unless allowed by
the engineer. Any item not specifically covered in this criteria
shall refer back to AUS D1.1.

This criteria covers joints which provide framing for components,
such as cable tray, HVAC, conduit supports, instrument racks,
ducting air control dampers, doors, hatch covers, pipe supports,
e tc . This is to include any item velded to AWS Dl.1 standards.

.

This criteria is applicable to any weld joint where these imper-
f ections are to be visually inspected per AWS Dl.l.

As per AUS Dl.1, welds with acceptable imperfections in combination
shall be acceptable.

Based on the QA programs for acceptance prior to vendor release (or
acceptance of field welds), any defects not identified during
primary inspection and subsequently covered by coatings are not
considered significant.

Visual inspection of welds shall be in accordance with AWS D1.1
except as modified below:

000317
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All visual inspection shall be performed at an eye-to-examination
surface distance of no nore. than 24 inches, the inspector
position within an angular region of 30 to 90 of the examination
surface by personnel possessing 20/20 visual acuity. Visual
aids which do not enhance IX capability, such as mirrors, may
be used. Visual inspection shall be used unless otherwise
noted on design documents.

2.0 ACCEPTABILITY CRITERIA

2.1 Oversize Fillet Welds

Either or both fillet veld legs may exceed design size. Welds
may be longer than specified. Continuous welds may be used in
lieu of intermittent velds.

2.2 Undersize Fillet Welds

The leg of 1/4" and larger fillet welds may be 1/16" less than
the required weld size for a continuous span of 2", provided

there is no less than a 6" separation between each undersize
increment. For welds less than 8" long, a continuous under-
size span of 25% of the total veld run length will also apply.
All 1/16" undersize increments less than 1/2" in length will
be acceptable. For intermittent welds,1/16" less than that
required size vill be accepted provided the undersize condition
is no more than 40% of the weld length. |

l

The leg of 3/16" fillet welds may be 1/32" less than the
require'd according to the above provisions or 1/16" less for
10% of the length.

|

!
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It is to be understood that the thickness of coatings on
secondary inspections are not considered detrimental and the

veld size criteria shall not be adjusted. Any unique application
of coatings (excessive thickness, putty) shall be brought to
the attention of QA management for resolution.

2.3 Porosity

Pores between 1/16" and 1/8" diameter shall be acceptable when
separated by a minimum of one inch. Isolated pores less than

1/16" diameter shall be disregarded. Clustered porosity

including all sizes to 0.030" contained within up to a 3/8"
dia=eter circle shall be acceptable. Linear, in-line pores

shall' be considered as clustered porosity. It is to be

understood that porosity not visible through coatings on
secondary inspection are not considered significant.

2.4 Weld Profile

Fillet and butt veld convexity can be accepted without limit.

2.5 Craters

Welds may have underfilled craters provided underfill depth
does not exceed 1/16" and the crater has a scooth contour
blending gradually with the adjacent weld and base metal with
no evidence of cracking.

2.6 Undercut

Steels 5/16" or thicker which were produced to a maximu=

specified tensile strength of 60,000 psi may contain weld
undercut up to 1/16" in depth for a continuous span of 2"
provided its surface width is less than 0.100" and there is no
less than a 6" separation between each undercut incre=ent.

, . - . - - -. . . .
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Weld runs less than 8" long may contain a continuous undercut
span of 25% of the total weld length. All undercut less than

1/2" in length will be accepted provided the above width limit
i

is adhered to. Undercut up to 1/32" depth is acceptable in I

all steels and all thicknesses.

2.7 Cracks

Cracks are unacceptable. It is to be understood that secondary
inspections are intended to identify cracks that result from

shipping damage or stress relief and, if relevant, would
appear through the coating.

2.8 Arc Strikes

Arc strikes in high-strength, low-alloy steels (minimum specified
tensile strength greater than 60,000 psi), shall be removed by
grinding. The ground area shall be visually inspected to
assure complete removal of the are strike.

For other maximum specified 60,000 psi tensile steels, are
strikes shall be visually examined and accepted if no cracking
is evident. If cracking is evident, the repair shall conform

with Section 3.10 of AWS Dl.l. Arc strike regions in these

lower strength steels shall not require power brushing er
grinding before visual examination. It is to be understood

that cracks in arc' strikes not visible through coatings on
secondary inspections are not considered significant.

2.9 Fusion

Lack of fusion which does not exceed 1/4" in length when
measured transverse or along the weld and each increment
separated by 6" is acceptable,

,

. - -- -- --,
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Criteria for lack of fusion in transverse direction is applicable
only in start /stop location.

Criteria for lack of fusion shall apply to overlap also. It

is to be understood that lack of fusion not visible through
coatings on secondary inspections is not. considered significant.
Any unique application of coatings (excessive thickness,
putty) shall be brought to the attention of QA management for )
resolution.
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.

1.0 SCOPE -

1.1 The purpose of this procedure is to delineate the functions of the Work

Package Group (WPG) and describe the steps,to be taken in the
preparation and control of a pipe hanger work package.

Note:Due to the major changes to present practices, detailed in this

procedure, all packages issued for construction shall be in

compliance with this procedure within ninety (90) days after
~

procedure issuance from Document Control. No hanger packages

shall be Final Accepted by CI and QC unless in compliance with

this procedure and WP-110.

2.0 REFERENCES

2.1 WP-110,Installati)n of Seismic Hangers and Supports for Seismically
Analyzed Pipe ,

| 2.2 WP-140, QA Records Review
'

2.3 WP-33, Installation of Wedge Expansion Bolt Anchors
2.4 AP-XIII-08, MaterialIssue
2.5 QCI-19.3, Seismic Pipe Hanger Construction Documentation System
2.6 WP-42, Installation of Maxi-Bolts, Undercut Expansion Anchors

3.0 GENERAL

3.1 This section outlines the phases of the work package preparation and,

the actions taken during each phase.
1. The end result of the operations described below is to assure that

the work package, issued to construction, is free from appa ent

problems. The operations will include, but are not limited to, the
following:

| 3.2 Computer Control (CC) will create a computerized record of supports
| listing all pertinent data relative to the supports and will track their

progress through the entire installation and review process.
.

. .., . .. --..n . |

-_ - -
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3.3 An Initial Review (IR) is to be performed on each support detail drawing
~

to be sure that there are no obvious problems with the detail drawing or

with its ancillary attachment points. |

3.4 A Material Verification (MV).will also be performed to determine that
the necessary materialis available for construction and meets the

minimum requirement for the design installation.
3.5 A Hanger Installation Checkout (HIC), will be conducted in the field to

identify interferences and/or construction errors that would prevent the

support from being installed as designed.
3.6 Final Package Preparation (PP) will include the assembly of required

quality documents and necessary instructions into the Work Package to

be issued for construction and inspection.

3.7 An Internal Package Control (PC) will be responsible for maintaining an

orderly document file and to provide a controlled issuance of the Work
Packages,

.,

!

4.0 PROCEDURE

4.1 Computer Control Functions

1. New drawing issues from Document Control

1. Create new record, enter all available data.
2. Create hanger folder and transmit to Package Control.
3. Issue a " Screen Print" to engineer as notification that the

hanger is available for review (Exhibit 2).
.

2. Drawing Revision from Document Control
,

1. Update records with new or changed data.
2. Issue recall notices (1) Package Control, (1) Hanger

Superintendent, (1) CC File (Exhibit 3).

3. Issue a " screen print" to engineer as notification to work.
3'. Provide on request, lists of' supports available for review, supports

available for issue and supports in field being worked. Other lists

may be reque.sted depending upon the subject under investigation.
4. Maintain a continual status and location update.

|

l
- .-. . . . . . _ _ _ _ _ _ .... . . . , . . .

'

i
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5. Monitor outstanding documents and their resolution.
~

4.2 The' Initial Review will consist of:
1. For OriginalIssue

1. A cursory review of the support detail drawing for legibility
- of dimensions, weld symbols and presence 6f sufficient

information for erection.
2. Investigate the status of ancillary attachment points (other

~ supports, framing steel, :ste.) as depicted on detail drawing.
.

3. Issue drawings that have no apparent problems to the HIC

for field survey.
2. For Subsequent Revisions

1. Review for legibility and definition of revision.
2. Determine possible impact on construction.
3. Establish necessary routing of revision (HIC, Material |

Verification, etc.)(
4.3 The Hanger Installation Checkoiit will include:

1. A detailed dimensional check and calculations required to verify

or provide dimensions necessary to the layout and future
installation of the support.

2. Establishing control points using existing monuments and

reference marks and the attachment of location stickers.
*

3. Use the established control points, check for potential
interferences, misplaced embeds and conditions that would,

prevent the installation of the support in accordance with the
-

detail drawing.
4. Deficiencies, resulting from the above checkout, will be the

subject of a MOD or PHP depending upon the severity of the
problem. (Appendix A)(Appendix B)

j 5'. Support detail drawing utilizing anchor plates will require an
anchor plate layout and the preparation of a sketch which will be

transmitted to Harris Plant Engineering Section (HPES) for review
and base plate design.

:

|
|

,

~ -- r . - - - - ., -
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6.' Upon receipt of the base plate design an Anchor Placement
,

Record (APR) is prepared and issued for base plate installation.
(Appendix C)

Note:Complet'ed and accepted APR's are returned to the

WPG as notification that the work package can be j

issued to construction. I

7. Supports that attach to embedded engineered plates will require
investigation by the Area Engineer as to the thickness of ths

embedded plate. This information is to be entered on the support

traveler for use by the Weld Engineer to determine preheat
requirements.

4.4 Material Verification will consist of the following:
1. The WPG Office Engineer will:

,

1. Review the C.C. screen to determine the revision level of
the material received and that nonconformances have been
closed out.

{ 2. Review the Warehouse Material Received screen to verify
that allitems have actually been received.

3.
,

Prepare the Construction Material Request (CMR) for

supports ready to be issued to construction (Appendix F).
2. The WPG Warehouse Engineer will:

1. Upon receipt of a Support Material Receihing Report

(MRR), create a record of the material received by support,

number, bill of material 1. tem number and description. This
,

record will be updated to reflect material changes, additions
and deletions as future drawing revisions dictate (Exhibit 4).

2. Investigate CMR's for material replacement or field

supplied material (for design revisions) using " Surplus"
'

seismic parts to ascertain that the source as stated actually

exists and has a Certificate of Conformance. The CMR
should be stamped " Source Accepted", initialed and dated.

|

!

. .
. . - ., .
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3. Fill out the Material Verification Form to document the
-

material issued to construction (Appendix E).
'

4.5 Work P'ackage Preparation:

1. Work packages having no apparent problems or outstanding

documents will have the fc11owing sheets prepared and/or

assembled and inserted into the Work Package prior to issuance:
1. Support Drawing- Verify that the latest revision is in the

package and that all documents reflect that same revision.

The engineer wHl perform a " Joint Mapping" operation on

the support drawing. All joints will be assigned an alpha-

numeric number with a leader indicating the designated
joint.

Note:See section 4.5.1.3 for the weld designations and SWDR
application.

2. Travaler- WPG Engineer will enter applicable portion of
heading and data (Appendix G).

3. SWDR- WPG Engineer will enter applicable portion of the.

heading and itemized weld joint description for field (site)
,

welded joints. "

Shop welded joints will be identified as SJ-1, SJ-2, etc. on

the controlled copy of the hanger sketch but will not be

listed on the SWDR.

Field welded joints will be identified as FJ-1, FJ-2, etc., on,,,
,

the controlled copy of the hanger sketch and listed on the
SWDR under joint I.D.

All field joints requiring complete cut-out and rewelding
will have a letter suffix designation beginning with "A" to

the joint number and will continue in ascending sequence for

subsequent cut-outs. (i.e. FJ1A indicates that field jointa

.

e

|
1

I
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o

( DESCRIPTION PIPE HANGER WORK PACKAGE PREPARATION p.,.
7 9

.e

.
No. I has been completely cut-out and rewelded.one time.

FJ3 B indicates that field joint No. 3 has been completely

cut-out and rewelded twice.)
Shop welded joints completely cut-out and rewelded will be

redesignated as field joints and listed on the SWDR. Both

shoo welded joints and field welded joints that require

rework by welding, will have a suffix designation of "RW" to

the joint number and a numerical identification in ascending

sequence (i.e., FJ1RW1 indicates that field joint No. has been

reworke.d once after initial QC acceptance. SJ3RW2

indicates that shop joint No. 3 has been reworked, on site,
twice after initial QC acceptance.)

Note:The suffix designations and changing of shop joints to

field joints will only show work activity after initial
itemized joint identification on the hanger sketch and
SWDR.

4. Work Dirmtive- WPG Engineer will prepare the Work
Directive giving detailed installation instructions.
(Appendix "H")

~
~

5. Material Verification - See Paragraph 4.4.2.3.
6. Anchor Placement Record - The completed and approved

APR is to be in the package to verify that the anchor plate
has been installed.

7. Modification Sheet - White copy is to be included to show
,

installation deviations and to permit construction to.,

proceed.
.

2. Other documents pertinent to the hanger drawing will be retained

j in the PC files until the Work Package is ready for WPG-Final
' Review.

4.6 The completed Work Package will then be transmitted to the Welding
Engineer (WE) for a detailed weld check and for the annotation of the

weld procedure, filler metal, weld instructions and signature on the
SWDR.

.

|

.
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WORK PROCEDURE O

PIPE HANGER WORK PACKAGE PREPARATION ,-( DESCRIPTION

4.7 Quality Control (QC) wul review the package and insert desired hold
"

, points on the SWDR and signs to release.

4.8 Upon completion of the WE and QC review, the WPG will perform a

final review vi the Work Package to assure that all necessary

documents are present and complete. )
4.9 The work package is to be transmitted to construction. |
4.10 Package Control

1. The primary purpose of the Package Control (PC) section is to

provide a centrallocation for the assembly and storage of the

Work Packages and to establish a control and record of their
,

issuance.

2. PC will create and maintain a file of Work Packages and a manual

card file for tracking the location of those issued for work.

(Exhibit 5).
3. PC will also be involved in operations such as filing, up-dating

Work Packages, distribution of packages and revisions and other

tasks pertinent to the operation of the WPG.

5.0 EXHIBITS AND APPENDICES

5.1 Exhibit 1 - Work Package Group Flow Chart (Rev. 0-12/83)-

5.2 Exhibit 2 - Computer Control Format Page 1 of 2 (Rev. 0-12/83)
5.3 Exhibit 2 - Directions for Computer Control Format Data Input Page 2

of 2 (Rev. 0-12/83)

5.4 Exhibit 3 - Recall Notice (Rev. 0-12/83)
,

5.5 Exhibit 4 - Warehouse Material Status (Rev. 0-12/83)
5.6 Exhlbit 5 - Package Control Card (Rev. 0-12/83)

5.7 Appendix A - Field Modification (Rev. 0-12/83)

5.8 Appendix B - PHP Transmittal Sheet, Page 1 of 2 (Rev. 0-12/83)

5.9 A'ppendix B - PHP Transmittal Preparation Sheet, Page 2 of 1(Rev. 0 '

12/83)

5.10 Appendix C - Anchor Placement Report, Page 1 of 2 (Rev. 0-12/83)
5.11 Appendix C - Anchor Placement Report Preparation, Page 2 of 2 (Rev.

0-12/83)

1
,

_ _ _ _ _ _ _ _ . _ . _ _ _ _ _ _ _ . _ _- - - _ . .
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"

" "*"
IWORK PR,0CEDURE o,

( PIPE HANGER WORK PACKAGE PREPARAT10hDESCRIPTION ,, 9 9
,,

5.12 Appendix D - Seismic Weld Data Report, Page 1 of 2 (Rev. 0-12/83)
~

5.13 Appendix D -Seismic Weld Eu. deport Preparation, Page 2 of 2 (Rev.
0-12/8 3)

5.14 Appendix E - Material Verification (Rev. 0-12/83)

5.15 Appendix F - Construction Material Requisition (Rev. 0-12/83)

5.16 Appendix G - Seismic Hanger Installation Traveler, Page 1 of 2 (Rev. 0- -

12/83)

5.17 Appendix G - Seismic Hanger Installation Traveler Preparation, Page 2

of 2 (Rev. 0-12/83)
,

5.19 Appendix H - Work Directive, Page 1 of 2 (Rev. 0-12/83)

5.19 Appendix H - Work Directive Preparation, Page 2 of 2 (Rev. C-12/83)

Note:These appendices are shown for reference only and will not be revised

in this procedure. For the latest revision of the appendices shown that

are exhibits in other approved procedures, see the applicable
procedures.
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,

( WORK PACKAGE GROUP FLOW CHART

.

. ,

1

SUPPORT DRAWING
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~
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,
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Exhibit 2
i . O '. -

-
4

| '3 WP-139.

,
.

Page 1 of 2

I

COMPUTER CONTROL FORMAT ,

1#_ gE Hg .

HGR STATUS

T. REY. DIST. REY. SNUB. DWG '
.

PHASEh BIGID _ MATLW REY.

h HIC CHECKOUTNL DATO__ _ aOr HPES

h PIPE CHECKOUTLESS .ANCH NPCD
,

NE@ |

~

_ SPRING . HELD ENG. O.R.-

IEh _ /WPA QCW

h CI COMPLETEIE RFT RECALL
,

WPAh COMPLETE-

.M

1 BNSriazo ...

SMIC ;
:

,

e

'

TSTANDING DOCUMENTS TU VER TRANSMITTAL

,h COLD HYD @ ADDg ADD

h HOT F LOCATION h

!

MUU.aN

h APPROYED h
'PECT.

,

@,SusMrrrzD
-

.

.

)MMENTS ~

@ ,.

-
.

! .

..

- - - - - - - - . , - , - , , _ _ - , , . . _ - - , _ , - - , , _ , , , . , _ _ . _ . . , . _ , . _ _ , - _ , - - , _ _ _ , _ , _ _ , __,,,..__g-. , . - . _ _ . - . ,
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- Exhibit 2
WP-139

r. Page 2 of 2

DIRECTIONS FOR COMPUTER CONTROL FORMAT DATA INPUT
, ITEM

_ ENTER BY
_-

1 WPG-CC
FROMINFO BLOCK ON DWG.2. WPG-CC

3 , WPG-CC
,

PROM WHSE BILL OF LADING.,

'FROM INFO BLOCK ON DWG.
-

4 DAN'L COST

(BASED ON REPORT BY CONSTRUCTION)5 WPG-CC

PROM INFO BLOCK ON DWG.6 WPG-CC .
7 - WPG-CC FROM INFO BLOCK ON DWG.

PROM INFO BLOCK ON DWG.8 CPL L

9 CPI! DIRECT INPUT ~

j
DIRECTINPUT10 WP

11 WPG-CC FROM INFO BLOCK ON DWG.

FROM LOGS, TRANSMITTALS AND DOCUMENTS
.

12 WPG-CC
13 DAN'L COST FROM COMPLETED TRAVELER
14 WPG-CC DIRECTINPUT (W/ ITEM 4 )

FROd'WPG. IR REVIEW15 PIPE DEPT.
RECT INPUT (WPA #16 PIPE DEPT )

AUTO & WPG-CC IRFCT INPUT (BY WPG-CC IF NO y IN 15 )17

O
WP.G ENG, FIELD ENG, & QC (ALSO AUTO PER:

18 M n)
WPG-CC

WPG-CC
_ DATE FRO

C TRANSMITTAL19

DATE F
WPG-CC E DEPT. OR FIELD ENG.

20
DAT21 WPG-CC & FIELD ENG.

22 DATE FRO
MPLETED TRAVELER.WPG-CC #

'

DATE FROM COMPL ED TRAVELER.23
,

WPG-CC
24 LOCATION COD '

AUTO DATE FROM TRANSMITTALS.BASED ON ITE. 325 WPG-CC
DATA FROM HP26 WPS-CC SSENTIAL HGRS FOR TEST)
DATA FROM HPES (ESSEN27 WPG-CC L

RS FOR TEST)
DATA FROM FIELD EN28 *

WPG-CC
29

.

DATA FROM FIELD ENG.
'

WPG-CC,

DATE FROM FIELD ENG.30 WPG-CC
DATI FROM FIELD ENG.31 WPG-CC

INFO. FROM NOTES BY WPG & FIELD ENG.32 AUTO
BASED ON ITEM 23 & 17

|

.

*W
*

'
_ _ , _ . _ . . _ _ . . _ _ , _ _ . . . _ . _ _ _ _ _ . _ . - . . . . . . - _ . . _ , _ . _ _ _ _ _ _ _ _ _ _ . _ . - . _ .-
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12/83 - Exhibit 3
WP-139

.

#~ .: |.

RECALL NOTICE-

*
-

.

'

Date

TO: -
*

.

FROM: Mechanical Work Package Group

. SUBJECT: Revised Hanger Drawings

The following hanger draw revisions have been received in the Mechanical Office.
.

,

Therefore, nor furth wr dd be 'done to the old revision currently in the field.
I

Please return the wor ges noted below to the Mechanical Office so the proper
. revision ' an be inserted.c

f ~~,

Hanger Drawing RFT Revision..*C ^,

'

B/-
. .

v
/X

'

WJ
-

1

A

//.

\\
~

* *
f.

/M
\

! % |
. .

M
,

f

.

. . . _ _ . _ . . . . . --. -__ .__., . . . - . . _ . . . . . . . . . _ . . . _ _ _ _ _ _ . _ . . _ . _ _ _ _ . . - _ . . - - _ . - . _ _ _ _ - . . . _ - , . . . _ - , , , . , . , . _ , . _
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'Rav. O Exhibit 4*

12/83 . pp.139,

WAREROUSE MATERIAL STATUS

l'

.-
_

HGR #

B/M MAT'L A. STORREV. # MRR # ITEM QTY. DESCRIPTION f SPEC. D ., ARRA

0/A * 1234 1 1 T-5 3'x3'x.250'z2'-6" LG A500GRB 3B
0/A 1234 2 1 L 2'x2'x3/16"x0'-G" LG SA36 D 3B |,,

! 1/B 5678 3 1 T-S. 2'x2'x.250'x0'~6" LG A500GRB A 3B
'

3 .
*ij '

f%WW m\ WWu
d Y]

bM|

'

DDR/ CAR C OS&D MRR

4321 ITEM 3 SHORT B765
'

.

s
,

'
The above shows:

1. Rev. 0/A. Mat'1' received on MRR# a is stored in ared 3B.
2. Rev. 1/B Mat'l received on MRR#56 That item 3 was added (A) and' replaces item 2.

item 2 which was deleted (D) and can be put i the surplus area.
3. That any DDR is open (0) or closed-out (C
4. That an OS&D exists, what is short and t .R h t the item was finallyreceived under. *

I

e

.
-

\

.

.

9
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WP-139*

PACKAGE CONTROL CARD
{-

4

~

.
== m..

ISSUED TO/RE V/DATE RETURN /REV/DATE
' '

4
1

9

e

SiU ?
N "

v
.

.__ f. -7 /
'V/. . ..

V .

),

; /A
~

t

9

0
1

.

h

i

|

-
.

.

]
.

e
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WP-139.
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;_.i S EIS edic
-

- ru.

- . O NON-SEISMIC sg or

( 1

Exhibit -l '

. FIELD MODIFICATION - WP-110 |
,

CdN.DITION: -

.

-
4

..

.

'
-

.

.

N WHITE ORIGINAL IS GOOD FOR 10
ENG I DATE DAYS AND IS SUPERCEDED BY A

I BLUE CONTROLLED COPY.
. . . . . . . w ,....... .......

BOM-,
.

.

..
,

L/ .
.

~

, , ' -

.
_

. . .

-..
, *
'

*

. -
, . ..

~ ~

..
.

_

.

.

c .

. ~
-

/
-

.

.

|
-

. -
I

, -

-
.

.

'.

_

. . . . -

:~ . f. 3 E.:. f. ; REVISION I MODIFICATION
'

-
, .

!
-

. - -

|.

tOSLEM ' '

i,
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PHP TR ANSMITAL SHEETarr. .
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ATTENTION : GEORGE WHITE.|
'
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. ..
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. .
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: 12/8 3 WP-139
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PHP TRANSMITTAL SHEET PREPARA'ITON
.

'

ITEM ENTRRRn BY

l WPG-HIC INFO FROM SYSTEM ENG.

2 WPG-HIC ISSUED BY WPG-CC

3 WPG-HIC FROM DWG TITLE BLOCK

4 WPG-HIC FROM DWG TITLE BLOCK

5 WPG-HIC FROM DWG TITLE BLOCK

6 WPG-HIC BRIEF ACCURATE DESCRIPTION OF PROBLEM

7 WPG-HIC LEGIBLE SKETCH OF PROBLEM AND/OR RESOLUTION

8 WPG-HIC ORIGINATOR SIGN AND DATE

9 SUPERV. INITIAL FOR APPROVAL

Note: Items 1-8 may also be entered by Field e Systems Engineer when pertaining to

construction problems.<
.

Category I Permanent Waiver request to "use as is" the construction or tested configuration.
.

1

Category II a. A request to correct a design error which "cannot be constructed" or "cannot

be operated."

b. Changes which are minor in nature and enhance construction, operation,-

and/or testing of the plant while creating little or no design, construction'or

operation impact.

:

Category III, Any design change request not falling in Category I or Category II.

i
I

.

.

, , - , , - - - - , - , - , . , , - - , - , . - - - - - - - - - - , , ,- - - , - . . - , , , . - - - - - - , . - - - - , - - , . , , . - - , - ~ - - - - - - - - - - , ,
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Sheet 1 of 2

f *m No. 8M38
Exhibit 1
kT433 -

ANCHOR
.

CP &L @
~

-

m nLE i i i iie i i i i i i
SHNPP get.

"""''"
R iS aEARING GROUT RE D YES O

UNDER FIXTURE 3 NO O '
-

(sutto:NG, ELEVATION,DtSTANCE FROR COLUMN UNES)
LOCATION

QDATE:

BOLT (DIAMETER, LENGTH SOUANTITY) ANCHOR TYPE PRlWARY DWG. NO., DCN NO., FCR/PW/PHP NO,ETC.
I (PRELIMINARY) MAXI-BOLT C (NEEDED FOR HOLE LOCATION)hi PH PS O CONCRET DESIGN STRENGTH ~ R NO.

,

UNIT OF WORK (EC P FLATEs, NAME/TITYE PERSON SUBMITTING THE ABOVE
EUEC ETC.)

i g3 BY: TITLE: DATE:
:

-

'@ CONSTRUCTOR SIGNOFF (CRAFT SUPI)Taa:: A.E. CHECK FOR EMBEDED PIPES OR
h ATE: CONDUITS COMPLETED

h FIELD ENGINEER (LOCATIO _ MECHANICAL ELECTPIC A L civil

p{ TO ASSURE ADEOUATE REFERE INmAU INmAL: INmAL
,' j POINTS ARE PROVIDED CONSTRUCTION INSPECTION SIGN OFF
CD 2 TIME -

d DATE: TIME:+

$. k, s
,

REMARKS. (ATTACH RELEVANT REPORTS RUNS (IE. COPOUf7 & PlotNG) PROVICE SKETCH
SHOWNG ORIGIN 8 TERMINATION OF RUN. PER ANCHOR PLACEMENT REPORT.

.

@
A

IS CONCRETE PLACEMENT AT LEAST MANh[ LENGTH, DI AMETER OF -

28 DAYS OLD YES[ NO ] ANCHORS.
#g

PW / FCR NO

RCI NO CONST8tUCT INSPECTION TIME:

g! AS W as e w oED FOR APPROVAL. DATE:-C A-

DESIGN APPROVAL TIME' WERE UNUSED HOLES YES
*

(ARE A ENGINEER) DATE: REPAIRED AS REOut c- NO .

gg CONSTRUCTION SIGNOFF (CNAFT SUPT.) CONSTRUCTION INSPECM SIGNCFF
.

-
*

NAME:
[j NAME: DATE -

INSPECTION SUPERVISOR
~

U l ,T- NAME*
E DATE *

__
._ _ _ _ _ _ _ _ _ \

._ . _ _ _ _ .
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12/83 WP-139
Sheet 2 of 2

.

ANCHOR PLACEMENT REPORT PREPARATION

~ ITEM ENTER BY .

LEAVE BLANK1
'-

.

2 WPG-H1C NUMBER ISSUED BY APR GROUP

3 WPG-HIC DATA FROM DWG.

4 WPG-HIC DATA FROM DWG.

5 WPG-HIC DdTA FROM DWG.
,

6 WPG-HIC DATA FROM DWG (AND BOLT CHART)

-7 WPG-HIC DATA FROM DWG (AND BOLT CHART)

8 WPG-H10 2NTER PHP NO.
. .

9 WPG-HIC DATA FROM CONCRETE CHART

10 WPG-HIC DATA FROM WORK PACKAGE-

11 WPG-HIC DATA FROM WORK PACKAGE -

12 WPG-HIC DATA FROM WORK PACKAGE

13 WPG-H1C DATA FROM WORK PACKAGE

.

.

h

i

e

*
e

9

w * e =

, , , - , -- , - - , - , , , , - , - , - - - , - - - - - - - - - - - - - , - - - - - - - - - - - - - - - - - - - - ---r,-- gen--,er--, - p , ,-a -- , ---,e-r- rg
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bllSMIL WELD U/\ l/\ |<Li>Uli i y[,lg 39
" * "

."12/83 (PROCEDURE COC-19) s siice t i or 2
PAcr OF,

l UNIT 2 HtALDING 3ELEV. 4. LOCATION 5 COMPONENT / HANGER ID. 6.DR AWitXI .SH T. NO. 8 T.WEl D Pn0C. 9. WELD INSTRUCilONS
CONTRACT NO.
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'

tN De '
OA/OC S lAll DATE: O.
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12/83 . WP-139
,

Sheet 2 of 2 '

f-
.

. SEISMIC WELD DATA REPORT PREPARATION
.

ITEM

1 Items I thru 6 will be filled out-by WPG-Eng.

2 Data is obtained from information blocks on detail drawing.
'

3 Data is obtained from information blocks on detail drawing.

4 Data is.obtained fro:n information blocks on detail drawing.

5 Data is obtained fro;n information blocks on detail drawing.,

6 Data is obtained from information blocks on detail drawing.

7 WPG-ENG will enter detailed description of all field welds shown on detail dwg. See 4.5.1.3
'

:

8 Signature and date by initiating WPG-ENG

-' 9 Requirements entered by Weld. Eng.

10 Requirements entered by Weld. Eng.

11 Requirements entered by Weld. Eng.

12 Signature and date t>y Weld. Eng.

13 Mandatory hold points entered by Weld. Eng
-

,

Desired " Hold" points entered by QA/QC.
.

. 14 Signature and date by QA/QC Specialist after Initial Review

15 Signature and date by QA/QC Specialist after Final Review
|

1
0

0
.'

.

. .

_r r . . . , _ _ _ , _ _ . . _ , . - . , .c.. __,. _ _ _w.._ _e,. _ _ _ _ ~ , _ _ _ . _ , _ .r__..- __._, .,___v.___ , . +___ _ . _ _ .- - - __ _ , . _ , _ . _ _ , _ . _ _ , _ _ - , , _ _ _ _ , _ , , .
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12/83 WP-139.

f- CAROLINA POWER & LIGHT COMPANY
- SHEARON HARRIR NUCLEAR POWER PLANT

_ MATERIAL VERIPICATION Exhibit 4
WP-llo

HANGER NO.-

FEM # REV.# WARRHOUSE ISSUE VERIFICATION

1. These items were part of the as received as issued steel for this
hanger.
Warehouse Engr. Date

FIELD MATERIAL VERIFICATION

2. These items were part of the as received-as issued steel for this
hanger; This was verified by comparing the as-received and issued
revision against the cs-constructed revision.

3. These items were substituted /added and there is documentation to
record the source of the material. The source has been investigated
and found to be legitimate with a C of C.

4. These ite s'have been stamped for material identification and the
material grade conforms with the requirements of the Bill of

_
Materials.

5. These items have been etched for materialidentification and the
i material grade conforms with the requirement of the Bill of

Materials.

6. These items are catalog parts.
.

-

*

~

'

7. Per sampling program, there is rer.sonable assurance that the
"

material conforms to the ASTM material grade requirements of the
Bill of Materials.

*
,

1

HANGER ENGINEER DATE

R$V.

B = bolt -list with 4 or 7
N = nut -list with.4 or 7{. L = load pin -list with 5 - no sampling is permissible
S = shim -list with 4,5, or 7

|

.

_ . , _ - - - . _ , , _ - .-,m_,, _ ,-, _ _ - - _ . . - , - - . _ _ _ - - - , . - ---
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CAROLINA, POWER & LIGHT CO.

Exhibit 1
,

CONSTRUCTION MATERIAL. REQUISITION AP.Xill-CE

SHNPP'

Material Requisition No. 82063
Requisitioner-

~

Craft / Crew No.

Need Date:
<-

.

:. ct Warehouse Time: Rec'd By
:ed end a r:

:. ct St ig j Time: Rec'd By
app:d Time: Rec'd By

ESCRIPTION OF MATERIAL & TAG NUMBER- P.O.# O/C .

g
,

..

Mv/ -

-

t/-

' A
/A/ --

"/ G )
Yff- -

. .. .
,

..
--

/A
QM) |

-

-
1

p |%.

// I
'

p-
.

. .
. ,

/d
M>.V .

I \\l
i|.

|-

|
' AIJTHORITY ISSUED

'

. . .. .. .- * ''*

, . . .

SNEMAMORSUPT.' B AUGE NO. - - ?< * W.tRFMouSEMAN * ;'~
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Risv. O CAROLINA POWER & LIGHT COMPANY App 2ndix C
.

* 13 '^ 12/83 ! S.H N PP Shist 1 of 2.

SEISMIC HANGER INSTALLATION TRAVELER
O. O"

x -

p no.-|'' NC.

| S'EIS NO. LINL"'NO.

ITEM TO ENGR.PL (TYPE) THKFCR/ W/DCN

=0! Q h h*
ND
ui . |

*

REC
APR NO.,

PROCEDURE INITIAL | DATE ITEMS TACKED WITH GAPS COMMENTS
.

FIELD: F1 TUP
9EV. m ,

CI: gI % ,
,

k

?HASE: MELD:WELDQM [
QC: .V

.

FIELD: FlTUP
mEV. e.,

CI: '[g/ .

~

3HASE: FIELD:WELDOUT 'y[ *,'

QC: V .

;
,

" E' R" /saEv: .

,

V|3 * *

j CI:

[| FIELD:WELDOUT
DHASE.

QC: T

! FIELD:FITUP
. mey. '

' . ' ' CI: |-
'

!#!ELOU#ELOCUT || JHASE: ,

.
| '4-. - gi-.

| F:ELO:nTUF | /
. ,v ;:.

(CI:
,

:HASE: F ELD: WELCCUT ,.. . ..

| C "'. g
: ' UEL3: elTUP V

Et..
, .

- -

.

| |
'

ic':
-

i ! AELO:WELDCU.T | |... ._

3
4.- .

-

< IOC: | ,[j
;

I i F!ELC: FITUP |
| REY: -

. : .

| C:: ,

' '

F! ELD:WCLDOUT ... ,_,,..,.4! pgggg,
_

|- . . O ., .<.,
'

- - . -.- - - _ - _ - - _ - .. .,. - - - _... - . - . - ,_- -. . - - - , . _ .. . . . , - .
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- ' Rev. 0 App;ndix G-

12/83 WP-139

# ., .
- Sheet 2 of 2'

SEISMIC HANGRR INSTALLATION TRAVRT RR PREPARATION,.

.

~ ITEM ENTER BY

I WPG-PP DATA FROM DWG TITLE BLOCK

. 2 WPG-PP - DATA FROM DWG TITLE BLOCK

3 WPG-PP FROM WORK PACKAGE

4 WPG-PP FROM FACE OF D.WG.;

5 -AREA ENGR

6 AREA ENGR

7 ORIGINATOR FROM WPG-CC SCREEN OR LOGS.

:

i

4

.

.

4

h

6

0 .

.

.

e
g

n ~e_ v, - -- ---e-.,,, , . - , - - , . , - - - - --..m.--, +. --m , ,co- n , , , - - - ~ ~ . - ,-~ - , , - ,,-v-- - ,-,-e-.- c., ,--_-. n. =.,,,,.,,_---,,....n.,_ _ . , ,.
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-|,'.,' WP-139
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-

-- " Sheet 1 of 2- -
,

-.

WD-

.
WORK DIRECTIVE

. .

-
.

.

'
PIPE H NGER No. REV.

f

.

.

.

. . .
-

,

..a *

i

AM-

-

w :
*

,

J

;
.-.

4 _

.

<
.

.

A .. .
.

i
.

.

.
.

A

V..
- . . . .

3
.

-
: .

.. .

. ,
- v.

.
~

l

s

. \> -
, ..

@ / @ / /-m
ConsM.ETED / OATE ACMNOWL. EDGED / OATE W LEDGECf CATE

(HANGUt FOREMAN) / (C.I.) / (Q. C.) /

.

C .@ / _

ACKNOWLEDGED / DATE
(WELDING SUPY, FOR NON=Q) /

* * *

. ,. [-* ,,,
* * e . , *

. .h,y .3..
.. . m..,

* *** *
. , ,- ., . . . . ,..

:E. 7, *:.*,'.t'.**

. .
r.* .~ r : ... .
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-

Sheet 2 of 2
r- .

, WORK DIRECTIVE PREPARATION
.

ITEM ENTER BY

l WPG-PP NUMBER ASSIGNED BY WPG-CC

2 WPG-PP FROM DWG TITLE BLOCK

3 WPG-PP DETAILED DESCRIPTION OF WORK TO PERFORM AND INSPECT

4 AS REQ'D SIGNATURES OF THOSE REQUESTED ON FORM
.

Note: Items 1-3 may also be entered by Field or Systems Engineers as applicable.

'',.

.

e
'

N

I

O

|

1

?

!
..

. - . _ . _ _ . _ _ . . . _ _ _ . _ _ . _ _ . - - - _ _ . - - _ . _ _ _ _ _ _ _ _ - . _ - _ _ . _ . . . _ _ _ - - - _
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CONTRQ1ED DOCIENT
l

CAROLINA POWER & LIGHT COMPANY
*

CORPORATE QUALITY ASSURAfCE DEPARTIEi,T
.

QA/QC - HARRIS PLANT SECTION MER WM
OCI-19.3 8

-

TITLE: SEISMIC PIPE HANGER INSTALLATION DOCUMENTATION SYSTEM

REVISION RECORD

Changes and additions are indicated by a vertical bar in the
right-hand margin of the revised page(s). Manual holder is
'to replace affected pages only. This record is to be retained
behind the title page of the instruction.

.

R:v. Description Signatuzes Date

Prepared By:' /) /, .,p,% 3 be/c ?MAJOR REWRITE
2 #ALL PAGES HAVE BEEN

,

REVISED DUE TO SECTION Approved By:
, ,

NAME CHANG _. </ dY '*R1* -
-

Mpand By: @M [[& f(M3- IS UE TO F0 T
CHANGE WITH THE EXCEPTION Approved By: f7 J7 / e' / /

-

OF THE EXHIBITS. (d :::: -g _ f,1-Y[n - - [ _ t*/::/'7/ 3

Mpand By: 9 Q MyM-

4 Para. 6.8 (Add) m
Para. 4.1.4 Approved By: fhW% 9-22.-8 3

of
" ' * " Y V |0|2 O ]5 Para. 6.8

IApproved By: -
.

6 3 5 " E *" I* ^ d
Approved By:

,

/Prepared By: & [ f 8 ,,,, s ~, /s.:/,?f/
7 Paras. 5.1.3; 5.1.7;

6.3 Approved By:

MAJOR REWRITE; ALL PAGES Prepared By: [ Q_ g , p. /p. p.,/8 HAVE BEEN REVISED WITH
EXCEPTION OF ATT. 2,~2A, Approved By:

73, 3A (deletad)
r

Prepared By:
I,

;' Approved By:

I

. _ .__ _ .-. . _ . - _ _ - _ - - _ - _ - _ . - . , - _ . - . - . - - . . _ - - - ,-_--___,.- _ _ - . _ -
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TITLE: SEISMIC PIPE HANGER INSPECTION DOCUMENTATION SYSTEM

. LIST OF EFFECTIVE PAGES-

I

Page No. Rev. No. )
1 5

2 5-

3 4

4 5

5 6

6 5

7 Dele te,

Attachment 1 1 i

; Attachment 2 '. Dele te.

Attachment 2A DeleteC.
>

.

Attachment 3 Dele te

Attachment 3A Dele te

a

I

.

s

| .

y- .

i
~

--

_.

I
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CAROLINA POWER & LIGHT C0lfANY

"
CORPORATE QUALITY ASSURArEE DEPARTff.NT

*

77
QA/QC - HARRIS FtANT SECTION QCI-19.3 5

4

TITLE: SEISMIC PIPE HANGER INSPECTION DOCUMENTATION SYSTEM

1.0 PURPOSE
f

To provide guidelines for the completion of the Seismic Weld Data
Report, ensure consistency in the documentation of pipe hanger weld
inspections and identify weld inspection criteria.

2.0 SCOPE
-

This instruction applies to weld inspections and reinspections of
Seismic'I pipe hanger field welds.

3.0 REFERENCES

3.1 Procedure CQC-19, Weld Control
i 3.2 Procedure WP-110, Installation of Safety Related Seismic Class

I Pipe Hangers
3.3 Procedure MP-08, General 9elding Procedure for Structural

Steel (Seismic and Non-Seihmic) and Pipe Hangers

C 3.4 Instruction QCI-19.4, Preparation and Submittal of Seismic I
Weld Data Reports,

35 CAR-2165-A-003, Weld Inspection Criteria
3.6 Procedure NDEP-605, Visual Inspection of Seismic I, Structural

and Hanger Welds (SHNPP)
3.7 Procedure WP-139, P'pe Hanger Work Package Preparation.

3.8 Procedure WP-140, Final Engineering Review of Documentation
for Seismic Pipe Hangers and Supports

3.9 Procedure CQA-3, Nonconformance Control

4.0 INSTRUCTION

I 4.1 Initiation of SWDR
;

4.1.1 Welding QC will receive the Seismic Weld Data Report
- (SWDR) from Welding Engineering.

I

.

|

l

(
-1-

!
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TITLE. SEISMIC PIPE HANGER INSPECTION DOCUMENTATION SYSTEM

4.1.2 The QA/QC Specialist / designee shall review the SWDR for

, accuracy and completeness, ensure the correct weld
procedure 'and filler material hve been specified, enter
additional holdpoints as required, sign and date in the
" Release for Welding" block.

Note: The drawing revision including any applied
modifications shall be entered next to the

.

.

signature in the " Release for Welding" block.

4.1.3 All copies of the SWDR will be routed back to the Work
Package Group after review.

4.1.4 A new SWDR shall' be used for reinspections except as
clarified in Para. 5.1. Attach the original SWDR and

~

other documentation needed to substantiate previous,

weld inspection (i.e. preheat, fitup,. root, final-

inspections, etc.).*-

4.2 Field Inspection '

.

4.2.1 The QC Inspector shall verify the preheat, fitup aiid
root NDE holdpoints, as applicable, when notified by
the craft. All field welds which have not been
inspected will be inspected to the latest revision..of

'

the drawing in the hanger package. Acceptance criteria

will be in accordance with Reference 3.5.

4.2.2 The QC Inspector shall verify increase in fillet weld
sizes due to fitup gaps, as applicable, in accordance
with Refe'rence 3 2.

Note: CI was not required to document fitups prior to
issuance of Reference 3.2, Revision 6, dated
12/4/81. When encountering hangers welded
before that date, the gap shall be considered
less than 1/16" unless there is visual evidence
that the gap is equal to or greater than 1/16",

'

in which case an increase in the fillet weld
size shall be in accordance with Reference 3.5.

.

b

g

-2-
,

a

-- - - . - . - . . - - _ . - - - . . - - - , - , - - . - , , - . _ . - , . _ - - . - _ . , . , - . , - - - . . - - - - , . . - - . -
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TITLE: SEISMIC FIPE HANGER INSPECTION D'OCUMENTATION SYST5H

.

;

4.2.3 All field weld inspections will be documented on the
SWDR for individual inspections performed in accordance |

with Reference 3.7.

4.2.4 During final inspection, the QC Inspector will ensure
that all field welds have been inspected. Any welds
.that have'not been inspected and accepted will be
inspected and documented at this time. Prior to
signing off on the SWDR for acceptable welds, the QC*

Inspector shall verify the status of surplus stock used
on the hanger, in accordance with Reference 3 2,

'

Appendix J. Ensure any'other document sign-offs
required by Reference 3.2 and 3.7 have been signed.
After inspection has been completed the hanger package
will'be reviewed in accordance with Paragraph 7.0.

5.0 INSTRUCTIONS FOR MAKING ENTRIES ON FORMS.

..,

'

'f' 5.1 Upon completion of each individual inspection, if the weld is
'( ' acceptable, the QC Inspector shall check " Accept" in the

appropriate block on the SWDR, initial and date. If the weld
is unacceptable, he shall check " Reject" in the appropriate
block on the SWDR, but not initial and date. He shall then
document the quantitative data of the rejection in the
deficiency / description block using the deredt code chart

,

(Attachment 1), initial and date. After the deficiencies are
1 corrected and the weld has been reinspected and accepted, the
'

QC Inspector will check the appropriate " Accept" block on the
SWDR, initial and date.*

5.2" NCR numbers are to be recordrid in the appropris.te section of
the SWDR, as applicable.

,

,

5.3 The QC Inspector shall enter in the appropriate block on the
SWDR the revision of the drawing (including field modification
numbers) to which he performed each inspection.

| _-
_

.

:
3

..
< _

_ _ _ _ _ _ _ -._ _ .-_-
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TITLE: SEISMIC PIPE HANGER INSPECTION DOCUMENTATION SYSTEM

*

6.0 SEISMIC HANGER INSTALLATION AND INSPECTION TRAVELER

6.1 The QC Inspector shall ensure required sign-off blocks are
completed prior to his sign-off in accordance with Reference

3.2.
*

7.0 QA RECORDS FINAL REVIEW PROCESS

7.1 The engineering package 'will be rev'iewed by QC after final
inspection. Documentation making up the QC portion of the
engineering package will consist of the following:.

a. Seismic Weld Data Report (s) (QA-34)
b. NDE Request and Report (when applicable)

7.2 ' During the final review process, all previous SWDR's in the
hanger work package will be checked to ensure inspections
performed prior to 6/26/82 have been reinspected and-

.( accepted. Any hangers found that have not been reinspected,

should be brought to the attention of the QA/QC Specialist and
* subsequently reinspected.

7.3 The closure of any NCR or DDR referenced on the SWDR will be
verified prior to the QA/QC Specialist, or his designee,
signing off the SWDR as complete.

7.4 Verification of material status on added members from surplus
hangers / stock steel will be accomplished as outlined in
Reference 3.2 if not previously accomplished in the field.

The results will be documented in the material status block on
the SWDR.

7.5 The QA/QC Specialist, or his designee, will perform a -

technical review of the SWDR to ensure the requirements of
Paragraph 4.0 and 5.0 of this instruction have been performed.

.

O m

%
-4 -
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7.5 (cont.)
.

When he is satisfied that all of the documents are in order,
the QA/QC Specialist, or his designee, will sign and date the
bottom of the SWDR*. The entire engineering package will then
be transmitted to the Work Package Group.

# Note: Signature does not imply verification of shop
welds. Inspection records of shop welds are
maintained in the QA/QC Records Vault.

8.0 ADDITIONAL GUIDELINES

8.1 Inspectors shall not sign-off an inspection if a holdpoint is
by-passed. Nonconformances shall be identified in accordance
with Reference 3.9.

8.2 The QC Inspector shall acknowledge any work directive, as
required by Reference 3.2 . -

-

( 8.3 At the completion of a visual inspection,.if subsequent NDE is
to be performed, the inspector will ensure that the surface is
adequately prepared, in conjunction with Reference 3.6.

"

8.4 The QC Inspector shall verify the qualification of all welders
listed on the SWDR. Qualification will be verified on the
latest Qualification Status Report available.

8.5 For shims, shank welds and spacer plates, a Field Modification
Form (Exhibit 1, WP-110) will be used to identify installation
instructions, including weld symbols and assignment of field-

joint numbers.

e

-s .
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.

8.6 When installation of one hanger member to another hanger
member will hide identification aarkings (i.e. A36 stamp or

~

-

material grade), and relocation of markings is not possible,
or impractical, the QC Inspector will verify the presence of-

the markings on the material and document the verification in
the " Remarks" seetion of the SWDR.

8.7 Periodically, on'a random basis, the QC Inspector will check
- material status on vendor supplied hanger material by
reviewing receiving documentation in the QA Records Vault.

9.0 ATTACHMENTS

Attachment 1 - Defect Code Chart .

* . .

| -
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-

.

I
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e QCI-19.3.

Rev. 1

DEFECT CODE CHART

AS - Arc Strike
.

CR - Crack

CT - Crater

EC - Excessive Concavity -

IF - Incomplete Fusion

IT - Insufficient Throat

MT - Melt Thru

NW - Not, Welded-

PO - Porosity

..

SI - Slag Inclusion

C. SP - Spatter

SS-SurfkceSlag

UC - Undercut

US - Undersize
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CUST02ER: EBASCO. INC. REPORT NO: 12*

CUSTOMER P.O. NO: 3301-1 JOB NO: 2291

PROJECT: Shearon Harris Nuclear Power Plant pAGE 1 op 1
4

ITEM /DOCUbENT IDENTIFICATION:
III Disposition Tags: A-3, A-4, A-5, A-6, A-9, A-10, A-18, A-19, A-20,

A-21, A-26, A-27, A-13.
'

\ h
NONCONFORMANCE DESCRIPTION: Q |0
(2) Lack of fusion on standard parts % \ k

Insufficient leg on standard part (weid leg) )'

Undercut on standard part (excessive) 9'

\ T m

Charles Grant
I# "'" 10/27/82 DdGKII BY:/ c2 r:MB/M(:EG)3Y: (qc) DATE:

T

RECOMMENDED' DISPOSITION: Ex_jUSE-AS-IS I | REPAIR I IREWORK
(3)

| R SCRAP 1 IREJECT/ RETURN TO VENDCR
COMENTS :(;r= vide tech =ical jus :.fientie=, repa:.: preced. etc. as a;;11:able)'

Please' provide answers as to whether the parts are acceptable per
Bergen-Paterson standard practice.

!

'
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///z af f y " t / 4 y que-
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i l' Jtiode Ma fuohL 6. iik2/n

Cus c=er Rep. (sig=a:::sJ Oitle / / Oa a

DISPOSITION VERIFIED BY: A/4 (;.0)DATE:

MATERI.U. REVIEW BOARD ACTION: (including cause of nonconfor:tance):
n.,
''' It is the decision of the M.R.B. that the conditions described are

non-relevant. A review of the weld stresses show conserva'tism of
actual to Code A11owables. Parts with the described deficiencies were
tested with results confirming the enginee g evaluation. REF:
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5. I,

: e
, ... |

1.0 PURPOSE:-
"-

!

O 1.1 The purpose of this test report is to present the test
methods used and the test results obtained during the'

i -

load rating tests of Bergen-Paterson Pipesupport Corp., ,

Parts 2001-1.5, 2003-1.5, and 72249-1.5 for Shearon.

;_ Harris Nuclear Power Plant, Bergen-Paterson Job Number
2191.

m

.' I 2.0 REFERENCES:

2.1 Load Rating Test Procedure for NF qualification,_,

1] Procedure Number BP-11-6, dated August 1*, 1980.
,

3.0 DEFINITIONS:
.

M
| 't _' 3.1 LOAD RATING: Maximum load limit for a specified service.

~ limit as determined in ASME Boiler and Pressure Vessel,

Code Section III, NF-3262.4-

,

~~

3.1 LEVEL A SERVICE LIMITS: As defined in ASME Section III,*,

NCA 214Z.Z, are those loadings to which the component...
,

!' support may be subjected in the performance of its
specified service function.; -

{. 3.3 .LEVEI. D SERVICE LIMITS: As defined in ASME Section III
NCA 2142.2 are those loadings to which the components.;

-

support may be subjected one time only. Gross general
) deformations are permitted with some consequent loss of-

| C dimensional stability and damage requiring repair, which
may require removal of the component support from service.

} ...

1 1 3.4 TEST LOAD: A support load equal to or less than the load
i s- under which the component support fails to perform its

specified support function.;

3.5 COMPONENT SUPPORTS: Structural elements whose function_.

include carrying the weight of components or providing
|

';T them with structural stability.,

.. i

I
~

4.0 TEST SPECIMEN DESCRIPTION:-

i b 4.1 All drawings and revision levels used to manufacture the
; test specimen were recorded. The documents needed to

-

trace all material used in the test specimen were1
'

' secured.
v'

-

|
.

; ..

'
...

| h NEW HAMPSHIRaTESTING LA8oRATDnEs
8

,
- -

34 Meuston Street Laconia. NH 02244-
, , , .

. . . . . .. . . ..
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5.0 MOUNTING REQUIREMENTS:-
4

-

:. 5.1 The parts 2003-1.5 were welded to four bolt fixture
'

plates as shown in the photograph on page # 16 ''-
.

i' 5.2 The parts 2001-1.5 and 72249-1.5 were load rated using
L. a part 100-1.5 welded to a four bolt test fixture plate

as shown in the photograph on page # 9 and 23.
'

6.0 SUMMARY:
*

; , . _

m 6.1 The test specimens were all load -rated in accordance with
' Procedure Number BP-11-6 Revision 0.'

1
-

| s.' 7.0 TEST CONDITIONS AND EQUIPMENT:.a,

l- 7.1 Ambient Conditions:
-

:
**

i 7.1.1 All measurement and tests were performed at ambient
conditions. Ambient Conditions are:. . ,

;- Temperaturei 71* 1 10% ~

i Relative Humidity: 90% or less*

| Atmospheric Pressure: 20 - 32 Inches of Mercury*

,

7.2 Measurements and Tolerances
P.3

'

._.- 7.2.1 The maximum allowable tolersace of test measurements
unless otherwise stated was:-

j . . . .

'
( Temperature: + 10%

! Time: + 51 -0. . .
. -

,

t

j Displacement: 1 5%-

i* Force: + 101 - 0 -.u -

7.3 Instrumentation Eouipment Sheet
,

*

7.3.1 The Instrumentation Equipment Sheet was maintained for-~

each piece' of equipment that participated in the test.
A calibration sticker indicating the last calibration, I-

the next calibration due date, and by whom calibrated was
V affixed to the equipment whenever possible.
''

7.3.2 All equipment calibration war performed with and traceable I

to U.S. National Bureau of Standards.. . . .

.----

. % NEW MAAWSHIRE TESTING LASoAAToRES
'

''

,34 MensHen Atreer Lamenta. NH 03244-
.

**== .. . . . . .
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7.4 System Calibration.

'-. .

7.4.1 Instrumentation system calibration was accomplished
f immediately prior to testing. Equipment calibration

intervals were at least once per year. Actual systems .,
tolerances for all static performance measurements were

n better than + 5%. The recording accuracies for tests
L were better than + 5%.

7.5 Test Fixtures and Set-up.

*
.

7.5.1 The test system was designed and maintained to insure-

compliance with the testing parameters defined in this
~.

specification. .

,

.. 7.5.2 The test fixtures and each test set-up was verified ,

and inspected prior to the performance of each test j''
(j by a Bergen-Paterson representative or his authorized

designate. ,
-

,,

j 7.5.3 i photograph of a typical test set-up was taken for 1

documentation purposes.--

, . . . . . .

,I 7.6 Test Data Documentation

7.6.1 Test Data Sheets
-. .

(.) 7.6.1.1 All test data was recorded on Test Data Sheets.-

See Appendices I thru III.
: <-

{ 7.6.2 Lor Sheers,

7.6.2.1 A Log Sheet was maintained throughout test. See
-.,

! .I Appendix IV.
%-

7.6.3 Notice of Anomaly
,~

r'

U 7.6.3.1 A Notice of Anomaly (NOA) shall be generated within'

24 hours for an out-of-specification occurrence to

p a specimen and testing halted until disposition of
NOA is decided.on. No NOA's were generated during'

.* the testing of these parts..

, . .

j. ; 7.6.4 Photographs
a .

'

7.6.4.1 A photograph of each test specimen was taken after
'l the competion of testing.

|

..
,

;

e

!I I h NEW MAMPSHERE TESTING LAtoMATCPIs
Lasenen. NH 03244i 34 Mouisen Sefest

* *
, ,

. , ,., . ;. ~ . . . . . . . . . . . . . , .- -- -- . _ .,. _ .
i
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8.,0 TEST REQUIREMENTS AND PROCEDURES,,

8.1 Requirements.p
V

8.1.1 All parts were tested in tension. The required :
measurements were permanent set deflections at Level A, . ,

''

'and at Level D loads. The final test load and mode of.

. failure were also required for load rating calculations.-

4

E' 8.2 Procedure

i
~

8.2.1 Dial indicators were placed so as to measure deflection
* over the entire length of the specimen. Test sequence<--

1 for each specimen was as follows.
,,

8.2.2 Level A Service Limits (Design Load),,

; l- 8.2.2.1 An initial load of 10% or 100 lbs., whichever was-

'

greater, was applied to the speimen. Load was then''
increased gradually noting deflection readings at a

( .- minimum of five different points. Load was applied
'

| _ ,until (1.1) x Level A Service Limit was achieved. .
i p This load was held.f'or 60 seconds and released to the

(* initial load. The deflection reading at this point
war noted as Level A permanent set. Failure criteria:

was a miximum of 0.005" permanent set...

i L *

8.2.3 Level D S'ervice Limits (Faulted Load)

U, ' '
'

8.1.3.1 Again, load was increased gradually noting deflection,
; reading at various points. Load was applied until

(1.1) x Level D Service Limit was achieved. This,

's load was held for 60 seconds, the deflection noted, and1

! (- Ioad. was released to the initial load. The deflectionj was noted as Level D permanent set. Failure criteria
! was amaximum of 0.063" permanent set.'.

U.!
|

8.2.4 Final Test Load
.

.

P 8.2.4.1 Load was gradually increa' sed one more time, until theb specimens would no longer hold load. Given the finalload. achieved, the mode of failure, and the material-

D which failed, the maximum load rating of the component(j support may be calculated.

* 9.0 CONCLUSIONS

,'.
'

9.1 All the . specimens tested withstood the Level A loads within
a maximum of 0.005" permanent set, and Level D loads within

, ; a maximum permanent set of 0.063". The specimens alsoc reached sufficient final test loads to verify rated loads.
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Ebasco Services Ir-- d
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.:nd Welds for P.O. NY435283.
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Penetrsnt examinata. mmd to rearve apparent lack of fusion,after the areas i
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showed a porosit- /32" dizacter. (Acceptable under 8/P
Procedure 9-5 Sq .
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P. O. Box 101, New Hill, N. C. 27562' '

March 21,1984
.

Mr. James P. O'Reilly NRC-196
United States Nuclear Regulatory Commission
Region II
101 Marietta Street, Northwest (Suite 2900)
Atlanta, Georgia 30303

CAROLINA POWER & LIGHT COMPANY
SHEARON HARRIS NUCLEAR POWER PLANT
1986 - 900,000 KW - UNIT 1
SHOP WELDING DEFICIENCIES IN SEISMIC I PIPE HANGERS
SUPPLIED BY BERGEN-PATERSON, ITEM 95
UNDERSIZE SKEWED TEE FILLET WELDS ON SEISMIC I
PIPE HANGERS, ITEM 72

Dear Mr. O'Reilly:

Attached is our third interim report on the subject items which were deemed
reportable per the provisions of 10CFR50.55(e) and 10CFR, Part 21, on August 13, 1982
(Item 95) and November 5,1982 (Item 72). The purpose of this report is to inform you
of changes which have occurred since our second interim report dated October 3,
1983. Carolina Power and Light Company is pursuing this matter, and it is currently
projected that corrective action and submission of the final report will be
accomplished by December 1,1984.

Thank you for yoce consideration in this matter.

Yours very truly,

77f :' M
R. M. Parsons

i Project General Manager
Shearon Harris Nuclear Power Plant

RMP/sh

Attachment,

I

cc: Messrs. G. Maxwell /R. Prevatte (NRC-SHNPP)
Mr. R. C. DeYoung (NRC) QQQ$92

| Gl-))
!
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CAROLINA POWER & LIGHT COMPANY
SHRARnN HARRE NUCLEAR POWER PLANT
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UNTTNO.1

INTERIM REPORT NO. 3

SHOP WELDING DEFICIENCIES IN SEISMIC I
PIPE HANGERS SUPPLIED BY BERGEN-PATERSON .

ITEM 95
J

UNDERSIZE SKEWED TEE PILLET WELDS ON
SEISMIC I PIPE HANGERS

ITEM 72

MARCH 21,1984

i

REPORTABLE UNDER 10CFR50.55(e)
REPORTABLE UNDER 10CFR21

l

I
l

i

l I
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SUBJECT:'

Deficient shop welds on pipe hangers previously accepted by
Bergen-Paterson (B-P) and Ebasco Welding Inspectors.

''

. ITEM: Seismic Pipe Hangers

SUPPLIED BY: Bergen-Paterson Pipe Support Corporation, uaconM, New
Hampshire

NATURE OF DEFICIENCY:
1. Missing and undersized welds
2. Cosmetic weld defects

'

3. Undersized skewed tee welds
-

4. Deficient welds accepted by B-P.

inspectors and Ebasco Vendor Quality
Assurance (VQA) inspectors

DATE PROBLEM
-

OCCURRED: Prior to October 1,1982

DATE PROBLEM
REPORTED: On August 13,1982 CP&L (Mr. N. J. Chiangi) notified the NRC

(Mr. A. Hardin) that this item (Item 95) was reportable under
10CFR50.55(e) and 10CFR, Part 21. In our November 5,1982
letter, CP&L (Mr. R. M. Parsons) notified the NRC (Mr. J. P.
O'Reilly) that this item (Item 72) was reportable under
10CFR50.55(e) and 10CFR, Part 21.

SCOPE OF PROBLEM: Seismic Category I pipe hangers which were inspected at the
source of fabrication prior to October 1,1982.

SAFETY IMPLICATIONS: Deficient welds could cause a safety-related pipe hanger to fail
under seismic conditions. As a result, if not corrected, they
could adversely affect the safe operation of this facility.
However, no hangers evaluated to date with the above type
deficiencies have been found to adversely affect the safe
operation of this facility.

REASON THE DEFICIENCY
IS REPORTABLE: The conditions reported in Item 95 nnd Item 72 represent

breakdowns in B-P and- Ebasco QA programs which allowed
supports to be shipped with welds which were not in accordance
with design criteria. This incident was identified as reportable
under 10CFR50.55(e) and 10CFR, Part 21, due to the extensive
evaluation required and the breakdown in the QA programs.

CORRECTIVE ACTION: 1. Hangers with shop weld deficiencies were identified
during the following processes:

A. Receipt Inspection.

B. Inspection in the warehouse prior to hanger issuance
to the field.

C. Inspection in the field of installed hangers which had
not been previously inspected by CP&L for shop
weld deficiencies (does not include those hangers
that were in Reinspection - See D).

. - . _ . _ - _ _ _ - -- -- - -- -- - - - -.
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PREVENTIVE MEASURES ', ' . .
TAKEN TO AVOID FURTHER t-

NONCOMPLIANCE: 1. Field Change Request (FCR) H-979 was developed and
issued to provide weld inspection acceptance criteria for
both field and shop welds bared on the AWS DI.1 code and
B-P design criteria.

.

2. Ebasco VQA began performing in-process inspections and
100% inspection of hanger welds on October 1,1982. This
is to be performed throughout the remainder of the B-P
purchase order.

3. Ebasco VQA management regularly visits the B-P Laconia
facility to confer with the Ebasco VQA representative and
to witness the VQA inspector's activities.

4. B-P welders and inspectors and Ebasco VQA inspectors
have received additional training in weld acceptance
criteria.

5. 100% shop weld inspections will continue until all shop
welds are inspected by our quality control organization.

FINAL REPORT: Corrective action has been completed on all active hangers.
Those hangers on engineering holt will be reinspected and
reworked when they become active again, or they will be
cancelled if they are voided. For this reason, we cannot close
this item until December 1,1984.

.

-_
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Carol a Power & d;;ht Comesny

.

P. O. Box 101, New Hill, N. C. 27562
March 5,1984

Mr. James P. O'Reilly NRC-191
United States Nuclear Regulatory Commission
Region II
101 Marietta Street, Northwest (Suite 2900)
Atlanta, Georgia 30303

CAROLINA POWER & LIGHT COMPANY
SHEARON HARRIS NUCLEAR POWER PLANT
1986 - 900,000 KW - UNIT 1
ENGINEERING REVIEW OF COMPLETED PHASE II PIPE HANGERS, ITEM 148

Dear Mr. O'Reilly:

On September 30,1983, Mr. N. 3. Chiangi notified the NRC (Mr. A. Hardin) of a
potentia!!y reportable item per the provisions of 10CFR50.55(e). The NRC was informed
that of 235 pipe hangers which have been completed and accepted through Phase II, an
engineering review of 99 of the pipe hangers completed indicates that various quality
characteristics are indeterminate.

As a result of the en
similar reoccurrences.gineering review, the hanger program has been revised to prevent

The 99 hangers have been reinspected, however the determination for reportability has
not been completed. Due to the extensive amount of evaluation involved, we will require
until May 7,1984 for submitting a final report on the reportability of this item.

Thank you for your consideration in this matter.

Yours very truly,

*?ff = = *

R. M. Parsons
Project General Manager

i

! Shearon Harris Nuclear Power Plant
RMP/dh

cc: Messrs. G. Maxwell /R. Prevatte (NRC-SHNPP)
Mr. R. C. DeYoung (NRC)

000500
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P. O. Box 101, New Hill, N. C. 27562
March 9,1984

|

|

|

1

Mr. ,mes P. O'Reilly NRC-189
United States Nuclear Regulatory Commission
Region II
101 Marietta Street, Northwest (Suite 2900)
Atlanta, Georgia 30303 .

Dear Mr. O'Reilly:

In reference to your letter of February 13,1984, referring to RII: WPK 50-400/84-03, the
attached is Carolina Power and Light Company's reply to the violation identified in
Appendix A.

It is considered that the corrective action taken is satisfactory fcr resolution of the item.

Thank you for your consideration in this matter.

Yours very truly,

Pff 2"
. M. Parsons

Project General Manager
Shearon Harris Nuclear Power Plant

RMP/sh

Attachment

Messrs. G. Maxwell /R. Prevatte (NRC-SHNPP)ec: ~

Mr. B. C. Buckley (NRC)

! 000591

A\q\
.
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Attachment to CP&L Letter of Response to NRC Report RII: WPK 50-400/84-43

! Reported Violatiom
|

10 CFR 50 Appendix B, Criterion V as implemented by PSAR Section 1.8.5.5 requires
activities affecting quality be prescribed by documented procedures and instructions.

Contrary to the above, activities affecting quality were not adequately prescribed by
documented procedures in that procedural inadequacies permitted an incorrect heat
number to be reported on Weld Data Report for Weld Joint 1-SI-150-FW-536. -

This is a Severity Level V Violation (Supplement II). I

Denial or Admission and Reason for the Violation:

The violation is correct as stated.

The pipe weld inspector verified the heat number at the prefit inspection point and
entered same on the WDR. When the craft raised the spool piece into position, they
turned it around and fitted the opposite end for welding. At the fit-up inspection point,
the inspector reverified the piece number but not the heat number. The correct spool 1-
RC-341-1 was joined; however, the heat number on the WDR was for the opposite end of
the spool piece. Thir caused a problem with documentation only and did not affect the
quality of the items being joined or the weld joint.

,

9

Corrective Steps Taken and Results Achieved:'

.

Documentation for 1-SI-150-FW-536 was changed to show the correct heat number (M
2945) for the end of spool 1-RC-134-1 which had been welded. This was verified prior toi

changing the WDR.

Corrective Steps Taken to Avoid Further Noncompliance:1

QCI-19.1 was changed to require that the pipe weld inspector shall " reverify that heat
numbers being joined reconcile with the heat numbers listed on the WDR" during fit-up,

! Inspection. Inspectors were instructed by the QA/QC specialist on this requirement.
i

Date When Full Compliance Was Achieved::

Full compliance was achieved on January 27,1984. 1

| |

. -. . -_. - - _ _ _ . - _ - . _ _ - _ - _ _ _ - _ - - . - . -
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[ Carolina Power 4 Ught Company ~ ~
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REPLY REQUESTED BT 10/10/83
CM0tlNA P0w014 tIGW CD

New Hill North Carolina 0,voc wm ftbf
September 23, 1983

Rouit 10 ImTIAIS) 0 ATE,
ys /Af/ro&

FILE: SH M-2/1 g fjg, h/f7/%AE 83-264
sg W '//n

MEMORANDUM TO: Mr. R. M. Parsons '
y

FROK: N. J. Chiangi W W b
SUBJECT: Pips Support Installation Program

_

In the last few months several problems in our %.x unsca.LAstion program
have come to light and while individually many of these represent areas
not necessarily of great concern. together they indicate the need to
seriously avaluate the direction we are heading and parhaps upgrada our
system. Please find attached a synopsis of the most significant areas
which I feel verrant corrective amasures. -

| 43 hila it is recognized that historically pipe supports represent a complex
| task, we should strive to staplify our program to st4=i==ta as many areas

for mistakas as possible.

I faal in all cases we have not accomplished thia and result. Implementation
of the attached recosaandations should help us battar. control the pipe
hanger process.

It is reguasted that you evalusta the recommandations and respond to this
offica by October 10, 1983 of your intended action to implement these
z.-a eto .

,.g
On..gma eignec ByNJC/st

* * * - - *
_ N. .. Chianei

ect W. H. R. Banks W/A ~

W. G. L. Forehand W/A
Mr. P. Foscolo W/A
Mr. L. I. e flin W/A
Mr. G. Simpson W/A
Mr. M. F. Thompson. Jr. W/A
Mr. M. D. Vernon W/A hMr. R. A. Watson W/A
Mr. J. L. Willis W/A 4E

l

| File W/Av"
|

|

|

/ 000588
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PIPE SUPPORT CONCERNS AND RECOMMENDATIONS
'
-

,

n

1. The hanger %dek package does not provide clear instructions on what
work needs to be performed and subsequently inspected. This is
especially true when there have been revisions to design and
additional field work to the Bergen-Paterson portion of the shop work.

is required (e.g., addition of structural members, replacement of
material, additional welding, etc.). The current method of conveying
the necessary information is to include in the package copies of the
revised drawing (s) with the changes highlighted. It is then left
up to the craft to determine how to implement these changes and to.

the inspector to determine what the craft actually did and what should
; have been done to complace the work. (It should be noted that by

i the use of generic FCR's the latest drawing.will not represent a true
picture of our as-constructed condition. For a W e, the generic
FCR-H-341 which allows shop welds to be made in the field, and FCR-H-564
that allows for the deletion of the inside welds within the pipe window.)
Misapplication of both of these has resulted in recent nonconformances.

The following is offered as a suggested resolution. Hanger work
packages should be prepared to clearly state exactly what work is
necessary so that both craft and inspection personnel are apprised,

of the work to be performed in the field. This would eliminate .

confusion in determining what had already been inspected (i.e.,
receipt inspection). Any required changes should be incorporated,

| into the drawing prior to work being performed (i.e., changes from,

-shop welds to field. welds,-. addition or deletion of welds, substitution,

of material by different part number or different size of material).
This approach would provide a quality product as subjectivity and
interpretation would be eliminated from the craft and inspection
personnel. Responsibility for interpretation of requirements and
direction would be that of, construction engineering.

In conjunction with the work package, additional construction engineering
support to craft is needed. Many times when the craft have a question
regarding design or procedural requirements, they will go to the most
available person which many times turns out to be a CI or QC inspector..

Higher risibility in the field by construction engineers would reduce
this and provide better input as,to what work or material is necessary.,

i Also, increased construction engineering input into work package
preparation is needed. Presently, work packages are generated by '

a clerical staff who have little or no awareness of the technical
aspects of the hanger installation. Each pacRage should be reviewed
for constructability and accuracy prior to issuance to the field for
work.

2. It is felt that some effort should be placed on reviewing the governing ;

work procedure WP-110. " Installation of Seismic Pipe Hangers and
Supports for Seismically Analyzed Pipe", with the intent towards
simplifying its requirements. Emphasis should be in the area of
geometric tolerances, clearances and building attachment criteria.
As previously stated, the use of generic FCR's should be eliminated
or at least reduced with construction engineering providing guidance
in the work package as to the exact requirements. As previously
stated, we recognize that pipe support installation is a complex
issue, every effort shculd be taken to simplify instructions to
reduce the possibility of errors.

|

|
. _ - - - . - - . - - . - . - _ - _ _ _ _ _ _
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'3. Structural camponents (nst ccccing p:rts) cro rccoiv;d frca Bergan-Patorcen*
,,-

m and c rt,1fied as being fabricated to cpecified revision level of the |

design document. Reanalysis in some cases necessitates changes in
the. welding. design for the support which must be taplemented either
by Bergen-Paterson prior to shipment or by CP&L at the site. Therefore,
it is necessary from CP&L's standpoint that we know exactly what revision
level the support received on site has been fabricated to so that
we can make the necessary changes to comply with the final design.
This information is currently presented on the Certificate of Compliance
received with each hanger; however, evidence exists which indicates.

that the Bergen-Paterson program for control of their fabrication
is weak in this area. (Note the problems identified on DDR-1794

* wherein fillet welds were provided.in lieu of the required bevel-flare
bevel welds.) It is recommended that HPES strengthen the B-P program
in this area.

,

I.

s 14. In the area of material control, it is felt that a stronger position 1

1needs to be developed to alleviate problems arising in the future.
Our couaitment on Reg. Guide 1.29 stated that ". lineage traceability |

,

. .

of anterials is not required . . ." This does not, however, circumvent j
the need for material control to assure that acceptable mater'ial is
used in the proper application. While Deviation Notice No. 4 to
Rev. 8 of WP-110 outlines methods to provide proper control from now

3

on, material issued prior to this causes a probles. Presently,i

inspection groups are required to bring questionable asterial tot the *1

: attention of construction engineering for resolution and disposition;
please consider that the methods used to determine the acceptability
of the material (i.e., color of the coating or size of material ifi

,-
uncoated) should be further supported with an additional technical

2

. basis, such as chemical analysis on a sample basis to confirm the.
actual type of material.

*
,

Another area of weakness is in the area of fasceners, particularly
bolting and load pins. On bolting, steps should be added to assure
that proper bolting, as supplied by Bergen-Paterson or by CP&L, has
been used. At present, bolting from Bergen-Paterson contains no

: identification markings. Load pins represent a situation where they
are provided with identification markings but discrepancies exist

| in the Bergen-Paterson identification references.

5. General
,

The recent inspection by construction engineering personnel of supports
that had been final inspected revealed evidence to support some of
the previous issues raised. Our efforts should be to correct these
problems and to develop a program such that when we final accept a%

( hanger installation, it is indeed correct and complace as designed.

In this light, we should strive to develop a clear concise program.

of installation and inspection and should not overlap or combine any
of our required inspection with those required by IE Bulletin 79-14.
Our construction program should assure compliance with design analysis
and our 79-14 effort simply a reconfirmation of these facts and to
uncover any construction damage or tampering.

|
~

.

.

L
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December 15,1983 MS-12211

MEMORANDUM TO: Mr. N. J. Chiangi
,

FROM: Mr. R. M. Parsons
.

SUBJECT: Shearon Harris Nuclear Power Plant 1

Pipe Support Installation Program

The Hanger Program has undergone major changes in order to elin)inate as many areas for
error as possible. I feel that we have resolyed all the concerns addressed in your letter:

| SH M-2/1; MQAH 83-264.

I appreciate your recommendations and hope you agree that the changes (attached) are a
positive step towards achieving a quality program.

/ ,,

PWH/bk
'

Attachment

cc: Mr. H. R. Banks W/A
Mr. G. L. Forehand W/A~
Mr. P. F. Foscolo W/A %
Mr. L. I. Loflin W/A

'

Mr. G. Simpson W/A
Mr. M. F. Thompson, Jr. W/A
Mr. M. D. Vernon W/A
Mr. R. A. Watson W/A ,

Mr. J. L. Willis W/A
Mr. A. H. Rager W/A

.

*
1

.
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1. All hanger work packages will be accompanied by instructions detailing the work
activities for the craft.

*
1
'

Required drawing changes will be resolved via Field Mods prior to the work being
performed.

Rangers will be installed in accordance with a Field Mod or design drawing. The use |

of generie PCRs to justify a design deviation is discouraged _ unless the FCR.

information has been incorporated into the work procedure. (On; exception to this
would be PCR-H-286 which aHows oversized and extra weld.);

| The Hanger Section has been reorganized to provide a Field Engineering Group
| whose sole task will be to support the craft in the installation of supports. In

addition, a Work Package Group- has been set up to review the technical
requirements of the Work Package. This review will ensure constructibility and
accuracy of the design document prior to issuance to the field for work.

|

| 2. WP-110 has been revised to simplify the instauntion requirements. Special emphasis
l has been given to the areas of tolerances, clearances, building attachment criteria,
1 and material conformance.

-.

S 3. Although taere have been isolated cases in which the Bergen-Paterson Certificate of
Compliance identified the wrong revision, the only case in which the problem has
been significant involved bevel-flarWyel Welds. HPES discussed this with both

; the Ebasco VQA p .i-c.i.el and the Bergen-Paterson shop QA personnel, and the
i program has been mer Gianed. HPES reviews the ReceivingInspection Reports and

will take additional steps to correct problems as they arise.

! i
,

j 4. Reference MS-11995 for Pipe Hanger Material Control. Note that Exhibit 4 of WP-DO
; was modified in its final form.
t
'

As for fasteners, load pins are electro-etched for permanent material grade
identification. High strength bolts / nuts, such as 193GR B-7,194GR 2-H, and A-325, t

will display the required AfrM markings. Low strength bolts, such as A-307 GR B,
will display the vendor markings as requried by ASTM.

%

5. WP-DO, WP-139, WP-140, and TP-34 were written and/or revised to revitalize and
enhance the Hanger Program. (WP-140 is still preliminary.) -

These procedures detail the activities for package preparation, hanger installation
and inspection, and final review of the completed package and paperwork.

;

t

t

_ _ _ . _ _ _ _ _ . _ . _ _ _ _ _ __ _ _. _ _ _ _ _ _ _ _ - -
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Carolina Power & Ught Company
..

|
| New Rill. North Caro 11am
| October 24. 1983*
r

FI!2 SE M-2/1 MAR 43-321

""" 20: Mr. R. M. Farsons

73138: E. J. Chiang1

SUBJECT Pipe support Inctallation Program

W memorandumn. Mt|AE 83-264 dated September 23. 1983 noted several areas
la est pipe hanger tastallation program which require corrective asasures.
One of the mata 4a==== surfasias from these conseras pointed to the quality
of the tastallatione corrently la progress (basis workmanship). Please
find attached Surveillance Report No. Q&sc-83-460 which outliams def 4 1 - 4==
detested in hanger tastallations prior to being presented for inspections.
As you will notica. the rejeet rate is high (723). I ami sure yee will
agree that the greater the ammber of problems that esist la as installation
being presented for inspection. the higher the probability that the inspection
program will sat detect all errors. Workmanship is an important aspecti

; of quality that is met always detectable and mast be assumed in ordar to,

! samarate a certain degree of confidmace in the total process.

It is therefore W d that a more sertagent program to improve the
'

quality of workmanship be implemented. Enforcement of this program would
alleviate the need for the crafts to rely on QC/C1 to detect and point
out errors that shes14 be obrices and corrected prior to releasing work
for lampestias. In addition. this presram should a14=4==*e in many instances

-

the need for reserk, reinsFection and documentation which in turn will
assist in meeting projaat schedalas and derive economic benefits to CF4L.;

; Original Signec By

N f (Siangi
EJC/ut
Agemahma=e

ses Mr. E. R. Banks W/A *

Mr. G. L. Forehand W/A
Mr. R. A. Wataos W/A
rila w/A

.

.

000505
.

$

-
.

.
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~

Date: 1014-83
, ,

.
-

.

MEMORANDUM TO: A4 EdCER.
.

FROM: D. C. Whitehead -

.

SUBJECT: SURVETU.ANCE REPORT NO.NC-43 6&O-

-e
'' The QA Surveillance Sub-Unit has recently completed a QA Surveillance of

activities within your area of responsibility.,

I

l The attached surveillanco report is being submitted to you to assist you in
evaluating the results of the surveillance. .

If you have any questions regarding this surveillance, do please contact me.

'
~ .

-

!
1
'

.

\

.

I -

'

.

.

DCW: jp

Attachment

cc: Mr. G. L. Forehand, W/A via Mr. D. A. McCaw .

Mr. K. V. Hate', W/A *

ME.EtWDV HANEY. W/A
MR.GEoMEC)mMat. W/A
N t. 68U. LMLLQZf. W /A '.
Mt. CMAN VM DQWS.WM

'

.

.

.

9

_ . , _ _ , _ _ _ . . . ...__.._-.-_m. . . _ _ .___ _ , _ _ _ _.----___.__,...--__m-..._. , _ , _ _ _ . _ _ _ _ . _ . . _ - _ . _ . _ . . , _ _ , _ _ _



-. . _ . _ _ - _ . - - - _ _ _ - _ _ - . - - _ _ . - - _ _ . - - - _ _ _ _ _ - _ _ _ _

r.

.' 'Q-

). .. ,_

. . .

.
.

QA44 CARG.INA PCMER MD LIGHT CCf?ANY I
'

'

CCRPCRATI! CtJALITY ASSUtANCE CEPARTfS E CASC/GAGrrNC:g:L|REY. 1 --

I '/27/s2 DATES PERFCRf E :n ,- .

. n . ~ ,. ,
;

M |
'

J. . . PAGE I CF;
2

; AVEILLANCR ACTIv!TY/ AREA /LOCATICN/HLEVATICN: .1!FERENCE DCCOGES:
**

.

; N d uL.= h xllx-% d A u,A M - 4 .- e in. ,4

m 'E NO.: ' b = A 'W A'M" Ji bdMIM 2*'

3CRIPTICN: +==^twAM -rve. *,4 ela
'

'

'

M ITY CUMIS: 4 = a i 4s E '* r L
i _ _ _ . . .

N z:': PHASE TCIRCLE CIE) ON/A I sx
~'

i INsTAuATICN INSPECTICN |
*

! RE-INSTALLATICN
WITPESS CP57-IN75 WITfMESS PST-INS hi -

4

&

- b'b E !O"1 I I ,
*D ! b- *

A|a a -a x_'*% u"i# -,-w ,, _ .a -. - :
I

;

; \x w i k -s\ u ,J w |-x 4 .'n wa v D L. Wm.s
. . - -. -,

i - "9 , 1 Y JP h11M C# 11Qg

- x cLT rd= =6A v t-M s=xM A./M -ar-rar . 'L\d
t,M a ,em x'u ,dern ,s - au- - led h -x--n Ad . L~ A-r,o. !

.
<- sei,Am!M ebitvec d- d _' asea-re A', mdae.. i> twn'a'

<

1 , . . . .. , , ,

O $ YY W YW5 L <$ $ . $ At$|Y &lW t

e \ A d*/ ee4 fMaoI'-T* nap _kscp Mrs '# r&h-, e t-rle-b'Ni\b:,lp b12"E

\ mW,me se L'u,ha+'' Idar-Ld ' xs wcm,&
| er r --rJn 'z= whd M " d '-ide ' c: a . k k '.su-

idh Au x- , d ' rs x&eab'i., y.A.,:u '% d:p nn
4 d=1m ,::,,h di A 4 ' w t-- -r w rs 'w h m

e b x=La Adc:, r , 4 . m w m ,r>! t m' ,=_. & --,dar
nC:rra x- , d -rc ,1. xd-a + /emh.,. m % , c.=ni:::im=,

#d M.F" io c.2d 4, , s-3 h: /-e --ib .J wre A'We,
'r.6w reaq 'khrr 2sl -ic: .

. . . , ,

1
'

EY: / /2 CATR f C 7. G A.m

PL. MA cAn w - r - e,
# '- cAn_.

'. /-

. _ _ _ _ _ _ _ _ _ - __ ___



.

*:
J

*
'n -

.
,

, ,

. .. ,
*

1
*

. .,
.

i * QA- 65 CARCLI!4A POWER AfC LIGHT CCIPAf4Y CASC/4149-fl0.gh.:

REV. 0 CCRPCRATE CUALITY ASSgtAfiCE CEPARTMENT PAGE f CF 4
''

2/21/93
i

CA SURVEILLAf;CE REFCRT
cer TtMUATIOff 98:~.

I

! -.A. #A Lm\ \/. .. a . \ t b _-- s #Ja c -r -r- =-r.w..J .w.,- ,.m w=
_ '

| Id--- l i L _ m s h --rL71 1 - 61.d-d -s Ah e4A .

I l-w\.d s4 7-r eAA ; 1- T A'. d . e n w A i
'

l /z- s 1. iJe m> =Ae ;
I-4x- d rreo e/ess

' .

| -ida s.J t m.,\u\A .m. _ d t L _ .e (J - ar N = => w b n T h
:

41e _ _=,- 4M n a_, ext I =r, . A:=.L ,u,A.V',.1.rA L w '., A' 1
|

-

, , s. . . . ..
.

! f w A d. me mA*> 4 b.d e i l * i .* % " -r,- -s w l L
.. .,

,

. t

| $1-6) diesI mAA e. m t= -nk= d 1-r.mi*6 * 1,-mso n .,, Lwr i

! evd=sW %" . Es>,< * 6 ' re i L,, t =JmL '

| s-rnu 4 iA. S-e w t- o, id Me" 6de '-

, .. < i

f
"Z::grea/-i k TmP"At$t 4.16, ie, d"7 . "2 9/#A }

.
8

i M hLv waam n.e, # 1' * W " !
! '. '-

! 3
|

1d M''x d"w'r." -TJ n r 67j 'P'P' d . zi-7e3 aAo M dah .Um4 /
.\ x.\i - w A 4 ,. J ' ;

I x ,, & t - ,
'

i ,-

f=Z'1 d 736 E'M 41 IwkW1 Gi , 'M ='' Abw4 ) erg A / d M m . b | ds, m las't \r
m e * v =- s t :==J,No mi ! Waerik d'

i
.

. . . ;
] .

I = dyIN. d . I t*#S M%f -10 1 A e A v== "" _ . n.\ w s tk 1-T acent d C, r,b
.. , , . ,

.

sv/mm "S/nd. !

!
.

1
-

f |-M- *f_M*7 MP!al Miss a A"Tlet .*YC" l'T W hs 1 9 le ANM
. . .., . ,

t u
..-

[
|

|i O f 'TT' d e c A l 1 d a., h r w i e m A L X * s. HsM * -A -em hrn
' ' ' '

'd ,J'

; 4,, //4 .
m

f-1Fd d net e / am li l/- /-f" i.,bl es a,imesw -mme= ee' A e 1
i-rn c4 e '4L il M - A t'o . . L ,.\.'

-

di tk /=Te {A_ l '7 (a r==aris ,-em ''T"'W :Em iE a' [ /A/
.

-

.. . , |

.
._

. _ \
;

. _ - __ _ - - _ _ _ _ _ _ _ _ _ .



__ -- - - --

|
- -

.
...

n .,-

.
'

. . - . ..

...,
*

,

i

* QA- 65 -- CARG.Ita POWER AND LIGHT CCMPAfiY QASC/feHHi- f10. d'T -T'
|

REY. O CCRPORATE CUALITY ASSURANCE CEPARTPENT PAGE 'S CF M-
2/21/93

CA SURVEILLAtlCE REPCRT
'

cor!TINUATION 98:T*

W 1- e t- 1 d -r a z r /s r ld* tem <<d r L A :== l-rM +1 -ra i-ram *r
* n < >-

I, %.ic eN2-r<

| I

A n e v. er,* ~ k
,

c>LJMl- 6tm.1 d -E, mr ir/rz. h-M + f to*
.. ,, .

<

. .

I t' l e1 d i f 41 sr/mA f r::=rth ari / A-fied A< 1ew d Am. I*e .:-d
,

!
' % ib 4,: ,- . s-u +4

. .. i

!-6i2-d 3 78 2/7s --raMwAr=[c:>-r.:mE l => lu Inlo;=r > T~n
ikEcN % 2 Als O th 1 1_se.s Id -r:. 5rn.-::

'

4 t==.- L i-t m + 4 M ' i
- -,. .

,

l- A1::- t \ 22 8% r/ea. A+ liber ^l L = t > l-ram Y I Dim-fly ''

td - M ires.- W\ Erd PM*- rh Llv,'

! ' -

.A6L' ~\ dw.E e m Aw:v_--. ss-i
,

h rmbe t\ -7d:::'C"2Jm:. -% - rr_h - \ c c 'C:n=1:=i mr> <-cr -fi m
I d a.w xt E A-fied Ade:r Mas m ;l .vt iU1::*/IM--yr, \ M'

-

| --wL ' A=M d e.< =>1E N b O e, di+ Mnaru6t/fu d / \rsI/tr

| **""[A' 1;e t d"-. g:::> a ' dA i \/',::st::= /% k-TE u-re,,,d fd+rr=Ac'

' '

r t , ___ e, un 4 'r-k wt iJ,3 At::V"1\k: :cr d .5-

"'F' k ~'2 is*' Mill A = \/N '1E/NA kwr e ln li'id.A M'

3 ,

1M rxt 1 A-ri, th t::T 4, ll-rso 1d k 1:::W M--r' sed N I b -.h r e d o'*
* Y2en h 7'r<Vi x'de --r-lie i , "/Mizeme12'A$r: t:::= W ,d--'

-

# A wM' Aare-rim \ n-rs.+ -,= == e e. L A4 ' w -J L ,, b .
w.c r ' ' a ,st-r x .mL-rnin-r J 4' ' ~ ''

'
W / sa'5, M A,=,cr i 4dd [T'=> N'S> e

VObs>g 'TT~ 89 iCG O &

J :Ar sa-=, T:A b -- T -=,f e -2s6 z7 4:.

W ^ + E *TT~ t % -Z | '&& a Y,

.1.11 # s:as O_s: - 'I~ m' 3i) 16 / |

Pl' x.*A: "TC SG I\~7 o /
-

A a fw m-=, 1::=Asr. I 19 8 %3': 33 __ /
' Pd; ; Tr O O O-

__

_

_. . . . . _ _ _ _ . _ _ _ - - - _ _ _ - ._



_ _ _ . ____ _ _ _ _ ____ ___ _ _ _ _ _ __

.-
. i

,

' , .,.,, R. ''=., 1.
,

..
--

, , .,

| 5 CARCLIta PC'.<ER AfC LIGHT CCf' pat 4Y CASC/Gir3e i;0. A3 fi-CA- 65
|' ' Rg/ , o <CRFCRATE CUALIT/ ASSURAf:CE CE?ARTi'.EilT pggg 3 gy

2/2U53
'

CA SURVEILLAT.'CE RE.:CRT

'

-.

*

conTinuar!0N r ::-
ca u x r a n,- n.,. ~

4_ .s . ._ m . a .h 4 ' -tal ' n ' ~ -z a " '' s f"-

' ' 'Aw w *

- e e es . _
t. %

-
i . . .
'

h . m 1 -r A- A6L., L t<. le h6 m
mk ' ; L A '= trA LJ Ab--,\ . Lb

_.

'

,.,,=.
' '-A W.. f .'_,, ,

!

\-

|"

.-- |

'
.

|

.

m.- a

_

.

I

~.
. ,

t

.

i
|
l

|

. -

i

_.

1

: -_-

.

i

-
- - ...

- . . . . ..

...._.

; .
.

1, .-

_ _ _ _ _ _ , . . _ - - - , _ _ - . , _ . . _ _ . _ . _ _ _ _ . . . . _ _ _ _ . _ _ . _ _ . _ _ , _ . _ . , - . - . . . . _ . . . _ ,_



|t ..
,

' ' NRC-145
Serial LAP-83-535

~~

Carolina Power & Light Company

P. O. Box 101, New Hill, N. C. 27562
November IS,1983

Mr. James P. O'Reilly, Regional Administrator
United States Nuclear Regulatory Commission

|Region Il
t

101 Marietta Street, Northwest (Suite 2900)
Atlanta, Georgia 30303

SHEARON HARRE NUCLEAR POWER PLANT
UNIT NOS. ! AND 2

DOCKET NOS. 50-400 AND 50-401
IE INSPECTION REPORT NOS. 50-400/33-25 AND 50-401/83-25

Dear Mr. O'Reilly:

Carolina Power & Light Company (CP&L) has received Mr. R. C. Lewis' letter dated
October 19, 1983 which documents the results of the special Regional Construction
Assessment Team inspection conducted by Mr. P. R. Bemis on August 15-26,1983.

We consider this inspectior, to be one of the most, thorough reviews conducted of our
Harris Project Activities, and appreciated the professionalism and high degree of
expertise with which it was conducted. The findings and observations noted in the above
report, and discussed at the exit critique, are being given management attention as we
continue our internal evaluations of program improvements. In addition to the items
covered in your letter, we would like to take notice of a number of strengths found by
your assessment team and discussed at the critique:

1. Project management meetings, such as the project review meeting, are oriented
towards the resolution of problems. The meetings focus on the identification of the
problems and the agreement of how to attack and resolve the problems. The
responsibility to handle the tasks is clearly defined when problems emerge.

2. The warehouse storage program is well developed, and the use of operations
personnel to insure that operations equipment has adequate preventive maintenance
while in storage is a very positive aspect.

3. There is an on-site engineering group - Harris Plant Engineering Section - which
provides design self-sufficiency.

4. There is a mechanism to incorporate industry experience feedback into the nuclear
power plant design.

5. The technical audits conducted by CP&L of the Architect Engineer (Ebasco) are of
substance and are over and above the required programmatic audits.

Ouu524W
|

_ _ _ _ _ _
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6. Tne electrical construction inspectors are considered to be very knowledgeable and
conscientious in their work areas.

7. Management is actively involved in getting problems associated with concrete
placement addressed and corrected.

8. 'Engheers are extremely responsive in addressing concerns raised by the NRC.

In addi-io. to.the strengths noted above, we acknowledge the seven violations that were
identified. We herewith submit (Attachment) our responses to violations in accordance
with the p ovisions of 10 CFR 2.201.

.

We consicer that the corrective actions taken are satisfactory for the resolution of the
iterns. .

Thank you for the consideration in this matter.
'

Yours very truly,

g &&
R. M. Parsons
Project General Manager
Shearon Harris Nuclear Power Plant

RMP/sh
.

Attachme .t

Mess s. G. Maxwell /R. Prevatte (NRC-SHNPP)cc:
Mr. 5. C. Buckley-(NRC)

.
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ATTACIDfENT

Responses to Violation Identified During
the Inspection Conducted on August 15-26, 1983
(IE Inspection Report Nos. 50/400/401/83-25)

'
.

i
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Carolina Power & Light Company'

Shearon Harris' Nuclear Power Plant
IE Inspection Report 50-400/401/83-25
Violation A

*
.

, Reported Violation:
.

10 CFR 50, Appendix B, criterion I, cs implemented by the Carolina Power &
-Light PSAR Section 1.8.5.10, requires that inspection of activities affecting
. quality shall be executed to verify conformance with the documented>

instructions. Construction procedures TP-28 and WP-105 are the Harris site
instructions that are used in the installation inspection of safety-related
equipment.

Contrary to the above instructions, the installation inspection, which was
performed for Motor Control Centers (MCCs) 1A35-SA and IB35-SB was inadequate
in its execution in that inspection f ailed to identify the following:

1. The MCC hold-down fasteners were not tightened.

2. The MCC elevation checks were not adequately performed.

3. The welding of the MCC mounting sill to embedded plates differed from the
requirements on the vendor plan which was referenced on the welding
instruction.

This is a Severity Level IV Violation (Supplement II), and is applicable to
Unit 1 only.,

,

Denial or Admission and Reason for the Violation:

The violation is correct as stated.

,
1. The fasteners were loose because either they were not checked closely

d enough or they were loosened by others who nay have performed work on the
4 MCCs af ter the inspection by CI.
> .

2. . Elevations were checked indirectly by CI inspector by verifying previous
i sign off of pad elevation by Civil CI when pad / embeds were installed.

'

3. The QC Structural Welding inspector inspected the weldments in question as
per the . vendor drawings minimum weld size 1/4" x 1/4" x 3". Using the 1A4
welding process and a 1/8" E-7018 electrode, an acceptable 1/4" fillet
weld was not attained. Therefore, ,co reach the required weld size,
multiple passes were performed. The QC Inspector should have requested

,

clarification before performing the final inspection.
i

!

Corrective Steps Taken and Results Achieved:

1. All fasteners in MCCs under the scope of Regulatory Guide 1.29 have been
reinspected under TP-28. Discrepancies were noted and are being resolved.

-1-
,
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2. _ Procedural steps under WP-105 and TP-28 have been initiated to recheck the
elevation of all MCCs under the scope of Regulatory Guide 1.29 against
vendor, Ebasco, or CP&L approved design documents. 31s recheck is *

. expected to be complete by December 1,1983.

3. Motor Control Center mounting sill weldments were evaluated by Harris
Plant Engineering Section and were found to be structurally sound.
FCR-AS-3914 (approved October 27,1983) was issued to allow for multiple
weld passes to attain the required wald size. -

Corrective Steps Taken to Avoid Further Noncompliance:

1. (a) Additional training of inspection personnel involved in inspection of
MCCs was conducted by the lead inspector on October 28, 1983
emphasizing closer inspection of MCC fasteners for correct tightness
under TP-28.

(b) Exhibit 12, WP-105, is now being used to have CI check the results of;
work performed on equipment that has been disassembled. Exhibit 12,
WP-105, is used for special assembly of equipment. This exhibit will
be required to be initiated if equipment has to be disassembled to
f acilitate installation and has to be reassec: bled af ter installation.

'

2. Inspection personnel involved with inspection of MCCs received training by
the lead inspector on October 28, 1983 on the requirements for elevation
checks against vendor, Ebasco, or CP&L approved design documents.

~
'

3. QC structural welding inspection personnel have been instructed to follow
'

applicable inspection criteria (i.e. .. FCR's, DCN's, PW's, Vendor and
Engineering related drawings) . If conflicts arise, inspectors will
request clarification of information prior to perforning inspection.

Date When Full Compliance Will Be Achieved:
,

I

1. & 2. Full compliance will be achieved on December 1,1983.

3. Full compliance was achieved on October 28, 1983.

| . -
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, Carolina Power & Light Company .
Shearon Harris Nuclear Power Plant
IE Inspection Repo'r't 50-400/401/83-25

! Violation B

|

Reported Violation:

10 CFR 50, Appendix B, Criterion V, as implemented by Carolina Power & Light
Company PSAR, Section 1.8.5.5, requires that activities affecting quality
shall be prescribed by docusented instructions, procedures, or drawings and
shall be accomplished in accordance with these instructions, procedures, and
drawings.

1. Pipe support drawing SW-H-456, Revision 4/D, required two p'iece l's, 4 x 4
tubing, to be welded to a steel tube of support SW-E-366 with a 1/4"
fillet welded all around both piece l's.

2. Pipe support drawing SU-E-456, Revision 4/D, required a 1/16" clearance
between the support and the top and both sides of its pipe.

3. WP-110, Revision 8, paragraph 3.4, requires documentation of pipe support
stock sub stitutions. The strut for support SW-E-946 was required to be
velded to support SW-E-944.

4. Procedure HP-O'5, Revision 18, paragraph 4.6, required welders to identify'

their work at the time of fit-ups or before fit-up begins.

Contrary to the above, .

1. One of the support SW-H-456 piece l's was not welded on one of its four~

sides.

2. There was less than 1/32" clearance between support SW-E-456 and the top
of the pipe it supported.

3. The strut f or support SW-E-943 was used in support SW-H-946 and welded to
support SW-E-944 The strut for support SW-E-942 was used in support
S W-H- 94 3. The s trut f or support SW-H-946 was used in support SW-H-942.
The licensee was unable to provide documentation authorizing the above-

noted material substitutions.

4. There was no discernible evidence that the welder (s) had stamped their
stencils on field welds C1-255-H-22-FW3, C1-236-1-SI-244-FW-601, and '

!FW-597-598, 599, 600 (tack welds on code plate of SI penetration) .

This is a Severity Level V Violation (Supplement II), and is' applicable to
Unit 1 only.

|
1
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. Denial'or Admission and Reason for the Violation: |
. . |
The violation is correct as stated, with the following clarifications:

1. Pipe hanger SW-E-455 is a box frame hanger attached to a large existing
Service Water pipe hanger. It was to have all around 1/4" fillet welds
connecting two items #1 (4 x 4 tube steel) to an existing 6 x 6 tube steel
medser of SW-H-366. The welds were only performed on three sides leaving

i off the inside welds.

It' appears the inspector accepted the j oint knowing the welds were
deleted, per FCR-H-564. The FCR allows the deletion of the inside window
welds for box f rame hangers on 12" and smaller pipe when the members
require all around fillet welds. Due to the configuration of this
hanger, .the inspector thought that the FCR was applicable. In the case of
the reported joints, the FCR is not applicable.

2. Banger SW-H-456, Rev. 4/D, was inspected to Phase II by the C.I. Inspector
(Hanger Q.C. Inspector). It appears that during this inspector's review,
he inadvertently f ailed to detect the specified design clearancea

requirement violation. It appears that an error occurred in reading or
recording the dimension. Therefore, the reason for the violation is

'

considered to be a physical inspection error.

3. For hangers SW-H-942, 943 & 946, although a material substitution
violation is acknowledged, the violation, as stated, is misleading. The,

., violation stated that "the strut" was substituted in each case without the
I proper documentation when, in fact, it was not the strut but rather the

pipe clamp which was substituted.
,

,

! WP-110, Rev. 8, paragraph 3.4, requires documentation of pipe support
'

stock substitutions. Apparently, due to the fact that all three (3)
hangers (SW-H-942, 943, and 946) require the same type and size pipe
clamp, the inspector failed to realize a violation of site procedure had
been made. The records suggest that the inspector made a document review
error as opposed to a physical inspection error.

4. In reference to the NRC reported violation that on weld joints
C1-255-M-22-FW3; C1-236-1-SI-244 FW 601; and the tack welds on the code
plate of contaissent penetration #M-22 reported as FW597, 598, 599, 600,
the velder(s) had not stamped their welds; a further investigation into
the details has b een performed by Welding Engineering.

1S1-244 FW 597, 598, 599, 600, which are socket welds identified on
;

i isometric 1SI244, were not welded at the tLae' of the NRC audit and were

mistakenly identified by'the NRC report as the four (4) tack welds
attaching a Code da:a place to the containment penetration #M-22. This

! Code data plate was noved to a new location on the penetration in 1981 for
| vhich a WDR was gecerated which is presently in the Q. A. Records Vault.
4

On August 26, 1983, Welding Engineering was notified of the NRC '

Inspector's reported violations on containment penetration weld joint
#Cl-255-M-22-FW3, 3" diameter pipe weld joine #C1-236-1-SI-244-FW601, and
the.four (4) tack welds connecting the Code data place to the containment

-4-
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penetration #M-22'. The Senior Engineer, Metallurgy / Welding,1 mediately
requested a CP&L Q. C. Lead Technician and a Welding Engineering~

Supervisor to accompany him and assist in investigating the details. Upon

arrival at the weld joints, the Welding Engineering Supervisor and the
- Q.C. Technician located the stencils which had been stamped at the
penetration weld joint #C1-255-M-22 FW3 (stencils #B-79, #C-79) and the
stencil which had been stamped at the penetration code place tack welds

.

, stencils #F-16). It was, however, verified that welder #C-79 had(
forgotten to stamp pipe weld j oint #C1-236-1-SI-244-FW601; as required by
site procedura MP-05. It should be noted, however, that it is not a Code

.

violation.

Corrective Steps Taken and Results Achieved:
,

1. Af ter. the violation was discovered, the hanger was placed on DDR #1919,
Deficiency Report. It was then evaluated by Harris Plant Engineering and
the joint was found to be acceptable "as is". The hanger design drawing
was revised to reflect the as-built condition.

2. The condition was identified and reported for hanger SW-H-456 Rev. 4/D,
and documented on DR No. H-273.

Hanger SW-H-456, Rev. 4/D, will be reworked to correct the improper pipe!

to support member clearance.
.

3. Dae to the f act that all three (3) hangers involved (SW-H-942, 943, and
946) required by design the identical type and size clamps and the clamps
are all. standard catalogue parts, the interchange is acceptable "as is".; -

.

4. DDR 1933 was generated on August 26, 1983 to document the failure of C-79
to stencil pipe weld joint #1SI244 FW601. Working to the Corrective
Action Report of the DDR, the pipe weld joint was stamped as required by
MP-05.

,

Corrective Steps Taken to Avoid Further Noncompliance:

1. WP-110 shall be revised to discourage the use of generic FCR's (i.e.,
ECR-H-564) by the craf t or the inspector for installation and inspection.

.

2. For' hanger SW-H-456, Rev. 4/D, the C.I. Inspector ceased employment in the
Pipe Hanger C.I. Unit (unrelated to this incident) and transferred to a
different C.I. discipline. Due to the relatively short time frame from

i the issus' ce of the noncompliance report to the inspector's transfer, onlynI

a verbal reemphasis of procedures was performed. If the inspector had
remained in the group, he would have undergone a documented and formal

;

retraining relative to the noncompliance. Site policy has been,

reemphasized to all Pipe Hanger C.I. Inspectors to assure that they
understand Phase II Inspection procedures and criteria.

3. The use of catalog parts shall be in accordance with design. This shall
be verified at the point of installation. WP-110 and TP-34 shall be
revised to clearly state these requirements. .

|

!''
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'

.

4. Walder C-79 was issued a written reprimand and reoriented to MP-05 by his
supervisor.

--

.

Date When Full Compliance Will Be Achieved:
-

1 - 3. Full compliance will be achieved on December 15, 1983.

4. Full cony 11ance was achieved on September 2, 1983. -

.

e
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Carolina Power & Light Company
.

Shearon Harris Nuclear Power Plant
; IE Inspection Rep'oct 50-400/401/83-25

Violation C

, Reported Violation

10 CFR 50, Appendix B, Criterion V, requires that procedures written f or
activities affecting quality be followed, FSAR, Section 1.8, commits to

i Regulatory Guide 1.28 which endorses ANSI Standard N45.2. Section VI of the
; standard defines the same requirements as Criterion V. Quality procedures

AP-XIII-05, Appendix A, requires that the Senior Lead' Engineer will, for each
shipment, check for storage requirements from the vendor.

Contrary to the above, as of August 24, 1983, quality procedures were not4

followed in that the Senior Lead Engineer had not checked the vendor storage
requirements for HEPA filters designated for use in safety-related EVAC-

filtration units. These filters were not stored in accordance with vendor
instructions.

This is a Severity Level V Violation (Supplement II).

Denial or Admission and Reason for the Violation:
.

The violation is correct as stated. The vendor storage requirements were not
on site.

. .
,

]
Corrective Steps Taken and Results Achieved:

The HEPA filters have been inspected to insure that no damage occurred because4

i of the previous improper storage. None was found. The filters were restacked
j to comply with the requirements of ANSI N509-1976. The vendor requirements
j for storage are not on site, but at the time of the discovery of the

violation, the NRC Inspector called the vendor. The vendor said his storage

requirements were the same as ANSI N509-1976.
'

;

~

| Corrective Steps Taken to Avoid Further Noncompliance:
i

; The material storage procedure AP-XII-05 was revised to include the specific i

storage requirements for HEPA filters as described in ANSI N509-1976.'

! .

! Date When Full Compliance Will Be Achieved:

Full compliance was achieved on November 10, 1983.

|

!

-7- !
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Car lina Power'& I.ight Compcny
-Shearon Harris Nuclear Power Plant

|: IE Inspection Reper.: 50-400/401/83-25-
Violation D

Reported Violation:

10 CFR 50, Appendix B, Criterion V, requires activities affecting quality
shall be accomplished in accordance with procedures, drawings, etc. Carolina
Power & Light Company procedure CQA-4, Revision 5, QA Records, Attachment 1,
identifies radiographs as QA records. Paragraph 7.7.2 requires special

' process records such as radiographs and microfilms to be packaged and stored
to prevent damage due to temperature, humidity, light, etc.1

Contrary to the above, radiographic film had been stored in the
Superintendent's QA office, outside the vault, for approximately two weeks.

This is a Severity Level V Violation (Supplement II).

.

Denial or Admission and Reason for the Violation:

i The violation is correct as stated. The volume of radiographs received on
i site in a limited period of time exceeded available storage in the QA Records
i Vault. Timely rearrangement of vault storage was not taken.

,

:

! Corrective Steps Taken and Results Achieved:
1 -

*

i.

Radiographs were transferred to the vault on October 14, 1983. (The vault !
'

rearrangement was completed the same day.) The radiographs were removed f rom
;

' the sealed packing crates and placed in the radiograph storage cabinets the
next two days and are now stored according to requirements.

!
1

I Corrective Steps Taken to Avoid Further Noncompliance:
!

| Any future receipts of radiographs which exceed QA Records' storage capacity
i will be stored in the Harris Plant Document Control vault which is the

permanent QA Records' storage facility for the plant.
|

,

1 I
I

,

Date When Full Compliance Will Be Achieved: !

i
*

!Full compliance was achieved on October 14, 1983.,

1

I

!
|

1

1 *

]

!
4

|
J -8-
!

:
)
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Carolina Power & 'Lig'ht- Company
* Shearon Harris Nuclear. Power Plant

IE Inspection Report 50-400/401/83-25
Violation E

. Reported Violation:

10 "CFR 50, Appendix.5, Criterion XVI, requires that measures be established to
assure that conditions adverse to quality, such as deficiencies,-deviations,
and nonconformances are promptly identified and corrected.

Contrary to the above, the Shearon Harris Plant Engineering Organization did
not have a procedure for identifying and correcting deficiencies, deviations,'

and nonconformances. In addition, during re performance of calculations for
- pipe. support CH-E-1030, the designer noted a violation of AISC requirements in
the original calculations. The support was redesigned but-the violation was,

not identified to the original designer ( A/E-contractor), nor evaluated for
potential generic significance.

| This is a Severity Level V Violation (Supplement II).

| Denial or Admission and Reason for the Violation:
!

; The violation is correct as stated. The Harris Plant Engineering Sections
I uses deparcaental and Corporate procedures for identifying and correcting

deficiencies, deviations, and nonconformances. NPED procedures, and thei

procedures applicable to specific design efforts such as on-site hanger3 .
'

design, incorporate the design control requirements of ANSI N45.2-11. NPED

) procedures for evaluating nonconformances under,10 CFR 50.55(e) and 10 CFR 21
are part of the mandatory training for all design personnel. Criterion XVI,

i

10 CFR 50, Appendix B, requires that significant conditions adverse to quality
| be documented and reported, and the NPED procedures reflect this
j requirement. Also, please note that the specific design question concerning a
! pipe support, which was identified during this audit, was neither

"significant" nor " adverse to quality", if the design had not been revised,,

! the support would have performed the design function.
.

'

3 -.

Corrective Steps Taken and Results Achieved:'

i

i Each applicable HPES employee has been reminded of our procedural commitments
(NPED 3.9); however, due to the nature of the specifically identified concern!

(e.g., not significant), no further specific action for the particular item is
| deemed appropriate. .

I

l

Corrective Steps Taken to Avoid Further Noncompliance |

A Section Instruction is scheduled for issuance by November 30, 1983. The
pu pese of this Instruction is to more clearly define specific actions to be .

taken by HPES personnel when nonconformances are identified. !

l

| - 9-
|

|
L_
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.

Date When Full Compliance Will Be Achieved:

. , .

Full compliance will be achieved on November 30, 1983.

--

3

.

Se

k

i

*
*

e

e

0 e e

'

t
!

!

I

'.

f
f
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Carolin.~?ower & Light Company j*

'Shearon Barris Nuclear Power Plant
IE Inspection Report 50-400/401/83-25
Violation F

Reported Violation:

10 CFR 50, Appendix B, Criterion V, requires that activities affecting quality
be prescribed by and performed .in accordance with instructions, procedures, or
drawings.

1. FSAR, Section 1.8, page 50, commits to compliance with NRC Regulatory
Guide 1.38 and ANSI N45.2.2-1972. AP-XIII-05, Revision 12, requires the
reactor internals to be stored in accordance with the manufacturer's
instructions. The NSSS Component Receiving and Storage Criteria, dated
March 1976, scares that storage criteria was in accordance with ;

ANSI N45.2.2-1972. During inspection of the storage condition for the
upper reactor internals stored in the reactor vessel and an inspection of
storage areas in the auxiliary building, the following items were noted:

a. ANSI N45.2.2-1982, paragraph 6.2.1, required access control to
storage areas. .

b. ANSI N45.2.2-1972, paragraph 6.2.2, required storage areas to be
cleaned to avoid accumulation of crash, discarded packaging

materials, and other detrimental soil.

c. ANSI N45.2.2-1972, paragraph 6.3.3, prohibits the storage of ,
'hazardous chemicals in close proximity to important nuciaar items.

I
| Contrary to the above:.

a. (1) On July 23, 1983, and twice on July 25, 1983, the materialsj
storage area in the auxiliary building was found unlocked and.

' without an attendant.

(2) Die storage area for the reactor internals'was not posted as a
controlled area -and unrestricted access to the storage area was

; ob served. *
,

b.* Underneath the reactor upper internals cover and on the upper
i internals, over six wads of used tape, two rolls of tape, and

,

cleaning cloth were observed. ,In addition, the RV flange was not !

protected and numerous cigarette butts were observed on the RV flange
grooves. ,

I ' c. A can of cutting fluid was observed to be stored on top of the upper
reactor internals and underneath its canvas protective cover.

2. On August 25, 1983, a craf tsman working on the upper internals lif ting rig
,

informed the inspector that he had taped over the spray nozzle holes of-
;

j the upper internals because he was concerned about dropping something into i

; the holes while working above them. He further stated that he determined
how deep the holes w re by dropping a nut tied to a string into the holes.| e

-11-
|
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Contrary to the above, the craf tsman did not have a procedure for determining
the depth of the.hp.les and for taping the holes.

This is a Severity Level V Violation (Supplement II), and is applicable to
Unit 1 only.

Denial or Admission and Reason for the Violation:
1

~
'

The -violation is correct as stated wi.th the following exception-

The lower internals cannot be interpreted as being in a scored area with
respect to access control. Permanent plant locations are considered storage
locations by site policy with the exception of access control. Access control
for materials and equipment in its permanent plant location is controlled by
procedure on a case-by-case basis. The violation occurred because of f ailure
to implement the policy and the inflexibility of the procedure. ;

,

i

' Corrective Steps Taken and Results Achieved:

Valve storage areas and the reactor vessel internals storage area are being
locked during non-working hours and during times when access to the areas is
not required.,

Valve storage areas have signs posted at the entrance allowing authorized
personnel only to enter the area as well as forbidding the use of tobacco,

'

food or beverages.
j -

. .

. The reactor vessel internals have been cleaned of subject debris, and stored
'

in the reactor vessel which is in a relatively isolated area. Polyethylene
has been used to seal the internals inside the vessel and a barricade was

| installed with a lockable door to restrict access. A sign was placed at the
entrance designating the area as Zone 4.

The 'erk being done on the vessel internals by the craf tsman without a
'

procedure will be eliminated by the new access control for the area. Also,
! management has reemphasized placing covers over accesses to equipment, piping
! systems, etc. where the entrance of foreign objects could cause potential

j problems.
I

Corrective Steps Taken to Avoid Further Nonconpliance:

ProcedureAP-X-02hasbe.enreviewedandfoundtobecompatiblewithANSI
standards governing housekeeping requirements. Management has emphasized the
importance of compliance with this procedure to all personnel.

Date When Full Compliance Will Be Achieved:

Full compliance was achieved on November 10, 1983.-

;

; -12- ;
|
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Carolina Power & Light Company
*Shearon Harris Nuclear Power Plant
~IE Inspection Report 50-400/401/83-25
Viciation G

, Reported Violation:

10 CFR 50, Appendix B, Criterion V, as implemented by Carolina Power & Light
Company, PSAR, Section 1.8.5.5, requires in part that activities affecting
, quality shall be prescribed by documented instructions.and procedures of a
type appropriate to the circumstances. Contrary to this requirement, the
following civil procedure instructions were not appropriate for the
circumstances as described below:

1. Procedure TP-32, Structural Steel Inspection, requires that extra flat
washers be used on oversize holes, but does not provide for instructions
or documentation for inspectors to inspect and document oversize holes.

2. Procedure WP-28 does not adequately prescribe instructions for the hand
methods being used to mix grout in that it does not stress the importance
of blending cement and sand before adding water and it prescribes that
grout be mixed in a truck or paddle mixer.

This is a Severity Level V Violation (Supplement II).
-

;.

Denial or Admission and Reason for the Violation
. .

.

The violation is correct as stated.

1. The requirement to inspect for oversize holes was inadvertantly omitted
from the procedure (TP-32).

2. The paragraph of WP-29 which is in question, 3.10.2, concerns dry pack
grout, and states grout will be mixed by mixer or by hand. For actual-
mixing instructions, it references paragraph 3.12.2 which covers
controlled shrinkage grout. Paragraph 3.12.2, however, states mixing

,

shall be by paddle mixer or by truck, wh1ch contradicts paragraph 3.10.2. ;,

'

Detailed instructions for hand mixing were not included in 3.10.2 except
to require chorough mixing of the ingredients - cement, sand, and water.

Corrective Steps Taken and Results Achieved:

*

1. Deviation Notice No. 2 was written to TP-32, Rev. 5, establishing
procedural requirements for inspection and documentation of bolt holes
sizes on August 26, 1983 and is now being used by field inspection
personnel. DR-AS-300 was written on September 1,1983 addressing the
possibility that high strength bolts may have been installed in oversized
holes without the required hardened washers over the holes. PW-AS-3624-

was ' approved on September 1,1983 resolving this discrepancy.

.

-13-
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2. - Procedure 15-29 was revised by Pr ocedure Deviation Notice No. 6 on*

August 23, 1983 to delete requirement for mixing dry pack grout with a
paddle mixer. -Daviation Notice No. 7 was approved on August 25, 1983
adding the requirement for thoroughly blending the sand and cement before
water is added.

Corrective Steps Taken to Avoid further Noncogliance:
I

1. TP-32, Rev. 6, approved on November 4,1983, includes inspection for*

oversized holes in the erection phase and a check during the bolting phase
'for oversized holes which any result from reaming and drilling.

q

2. Work Procedure revisions. (See Corrective Steps Taken and Results
Achieved.)

Date When Full Coupliance Will Be Achieved:
!

Full Compliance was achieved on November 4,1983.
:
.!

,

f (8515PSA cfr).

;

!
-

; . -

j

i

!

l

i

;

. .

#
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P. O. Box 101, New Hill, N. C. 27562
February 24,1984 1

!

.

Mr. James P. O'Reilly NRC-186
United States Nuclear Regulatory Commission
Region II .
101 Marietta Street, Northwest (Suite 2900)
Atlanta, Georgia 30303

,

.

CAROLINA POWER & LIGHT COMPANY
SHEARON HARRE NUCLEAR POWER PLANT
1986 - 900,000 KW - UNr" 1
SHOP WELDING DEFICIENCIES ON SEISMIC CLASS I CABLE TRAY,
CONDUIT, AND HVAC HANGERS, ITEM 77

Dear Mr. O'Reilly: -

Attached is our fourth interim report on the subject item which was deemed reportable
per 10CFR50.55(e) and 10CFR, Part 21, on August 2,1982. C?&L is pursuing this matter,
and it is currently projected that corrective action and submission of the final report will
be accomplished by July 1,1984.

Thank you for your consideration in this matter.

j Yours very truly,

97/
R. M. Parsons
Project General Manager
Shearon Harris Nuclear Power Plant

i

RMP/sh *
- '

s Attachment
.

! cc Messrs. G. Maxwell /R. Prevatte (NRC-SHNPP)
Mr. R. C. DeYoung (NRC) *

.

0

9
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CAROLINA POWER & IJOHT COMPANY
SMARON HARRER NUCLEAR POWER PLANT

UNFFNO.1

INTERIM REPORT NO. 4

.

SHOP WELDING DEFICIENCIES IN SEISMIC CLASS I
CABLE TRAY, CONDUIT AND HVAC HANGERS

ITEM 77

,

PEBRUARY 22,1984

REPORTABLE UNDER 10CPR50.55(e) AND 10CPR, PART 21

|

.

|
*

.
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SUBBCD Shearon Harris Nuclear Power Plant / Units No. I
--

and 2,10CFR50.55(e) and 10CFR, Part.21,
Reportable Deficioney. Shop welding

-

defleiencies in Seismic Class I emble tray,
conduit and HVAC hangers.

Frsas: Shop welding on cable tray, conduit and HVAC
hangers is not in accordance with Codes and
Standards to which they were procured.t

SUFFLKED BY: Peden Steel Company, Raleigh, N. C.

i
NATURE OF DEFICIENCY:

; Shop welds on cable tray, conduit, and HVAC
hangers do not meet AWS Dl.1 code

j
requirements. Undersize welds, overlap,

1

porosity are examples of the types of
deficiencies. -

-

.
'

DATE PROB 12M WAS
!j C@mnsMED TO RmT: March 19,1982

'

'

DATE PROBLEM REFORTED: On April 2,1982, Mr. L. E. Jones notified the,

i
NRC, Region H (Mr. C. Julian), that the item

i was potentially repostable. On August 2,1982,
Mr. L. E. Jones notified the NRC, Region II(Mr.
A. Hardin), that this item was reportable per the

>

provisions of 10CFR50.55(e).

: SCOPE OF PROBLEM: A large number of cable tray, conduit and HVAC'

! hangers have been installed and accepted by
.

|
QA/QC personnel. Cable tray, HVAC duct and

4

conduit have been installed in the hangers.
| Inspection of shop welds is in progress in the;

|
containment, reactor auxiliary and reactor
auxiliary - common buildings as well as in the

; warehouse laydown yards. Deficiencies are
j being found and repaired.
:

SAFETT IMPIJCATIONS: Cable tray, conduit, and HVAC duet are
supported by these hangers. Hangers having
unacceptable welding could possibly fall in
normal operation or during a seismic event. This
in turn could lead to the failure of the items the
hangers were supporting. To date, the
reinspection has not revealed any problems this
severe.

|
.

1
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..

uMAanN DEFIPCY B
REPORTABLE: Reportable due to the Quality Assurance ,

Program breakdowns at Peden Steel Company
and during Ebasco Vendor QA surveillance |activities.'

CORRECTIVE ACTION: Since May 14,1982, all material fabricated by
Peden Steel on A/E purchase orders has been
receiving a 100 percent primary welding4

inspection by CP&L Welding QC personnel prior
to shipment. A complete reinspection of all
cable tray, conduit and HVAC hangers furnished
by Peden Steelis in progress. The total number
of hangers concerned is approximately 5,200. To
date, all but 671 have been found to be
acceptable "as-is* or have been repaired and

: accepted. Of the remaining 671,664 have'

portions with welds which are inaccessible for
inspection. These 664 hangers have been
reported to Engineering on Permanent Waivers
(PW's) and approximately 400 of the 664 have
been accepted based on engineering evaluation.
Engineering is continuing to evaluate the
remaining 264 frames. Seven remain to be
located.

.

a
'

FINAL REPORT: A final report will be issued when the
evaluations, reinspections and subsequent rework,

'

have been completed. The date currently
projected for submittal of the final report is

j July 1,1984.
!

i
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CONS [RUkiTidN PRdCEDURES MANUAL
*'

As A eroyed g

I11*

GENERAL wet.' DING PROCEDURE, '

OESCRIPTION REPAIR OF BASE MATERIALS AND WELDMENTS
p.,. 1 w 31

w
DEC 21981#ev 7
JUN 51981 Fev.6
DEC 181980 fev # I

MAR 8 1980 4 * 4
CAROLINA POWER & LIGHT COMPANY g 1',1979 L . U

'

SHEARON HARRIS NUCLEAR POWER PLANT y
GENERAL WELDING PROCEDURE

'AUS 2 9 jg7T #EN
MP-10

DOCUMENT CONTROL
'

' :
7(pmrPW ii(E'- s.4

. . .. e.;;.JJ FEB1 61984fw.ll. . . .

-- - SEP 211983 4w./o k APR 2 S
F' ... x ..

suothB U Lbi
..". <
-- - -

DEC 3019828ev.9 SHEARON HARRIS N. P. P.
JUN 2119828ev.T

-f * Reviewed by Daniel for Constructability Only

%. a.v. one A,, .is Da

Originator Q { hyg e ggg/g
0,%L La- fMvic=*uctcc *

0 1,,,ed fo,U,e

fg|,,ph ,, f ;p,'.y;'CPLL

gg,gh[ g/a9/7g| originator

[// ,/ g/,,,9, Jp['

1 Re se Eh it h.. Constructor *

[[[gy -%f[ffAdded Exhibit 3.
, CP&L

originator //74/ M/79
~

W M* f #2 Revised as Noted.
ff|/g/ f.f,pf'CPLL

,

/ p ,< & g d 4/,y),.,originator

[ .. ,.',fConstructor * - -

, ,. ,

3 Revised as Noted.

originator gM gj.,,
,

UNl * * * * 9-M'
4 Revised .. Noced.

f/)fh gfpCP&L

00061.1.
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' FORM' NO.1784-A o

DATECONSTRUCTION PROCEDURES MANUAL Prog,D' .$.E NC.SHNPP -

GENEhAL WELDING PROCEDURE REYlSIO.'l 11-

REPAIR OF BASE MATERIALS AND WELDMENTS PAGE 2 0F 31 |I DESCRIPTION
-

.

CAROLINA POWER & LIGHT COMPANY

SHEARON HARRIS NUCLEAR POWER PLANT

GENERAL WELDING PROCEDURE

HP-lO

.

REVIEWED AND APPROVED BY EBASCO SERVICES, 'INC., FOR CONTOR".ANCE TO THE REQt' IRE"ENTS*

OF PARAGRAPH CA-3310 OT ARTICI.E CA-3300 0F ASME/AC1 339, SECTION *II, DIV. 2. UINTER
1975 ADDENDA.

,

REV. DESCRIPTION APPROVALS DATE

f,fw_,f,/ 12,f/gORIGINATOR

Adopted New Title and - M# / /
I#5 Authorization Sheet * E&C Q.A. |/f//'#'[#'/'Added Para. 3.6. In- -

h/f' g./j .ora ed Deviation CP&L ,,gj
'*

/DES.ENo. * J / d. g f
,

/[ ggORIGINATOR

6 Revised Paragraph 3.4 //f '

y/4 ffgEaC o.A.

h/}}ffgg |gCP S L

A ,qs |des.ENa. -
'

gjg4/IZ gfg ;oRiaiNAToR .

7 Re 1.ed ie Noted.
-

, , , , , , . ,jjg
hg gj//E&C C.A.

,df//f,o g /,97 1c? aL-,

cES. ENa. n y,g,.4p |G
/

'

1
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. FORM No. |794-A %
*
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,

CONSTRUCTION PROCEDURES MANUAL suvu,
PRfC{DURENo. DATE

'

GENERAL WELDING PROCEDUM
'

REVISION 11
DESCRIPTION REPAIR OF BASE MATERIALS AND WELDMENTS

PAGE 3 0F 31

CAROLINA POWER & LIGHT COMPANY

SHEARON HARRIS NUCLEAR POWER PLANT FEB 161994fs//
GENERAL. WELDING PROCEDURE SEP 211983 As. /0

DEC 301982fev.9MP-10

DOCUMENT CONTROL

"E.@!PJlanrF
N JUN21582 fev.T

. EEL 9 h-

SHLARON HARRIS N. P. P.
*

REVIEWED AND APPROVED BY EBASCO $ERVICES, INC., FOR CONFORMANCE TO THE REQUIRE?fENTS
OF PARACRAPH CA-3310 0F ARTICLE CA-3300 0F ASHE/AC1 359, SECTION III, DIV. 2. HINTER
1975 ADDENDA.

REY. DESCRIPTION A,PPRoyLS, DATE
,_I

ORielNATOR [-8 Revised As Noted.
- M .

Incorporated Deviation CONSTRUCTOR /f /, N [ d [ p g a S/ffp.,Notices 1, 2, and 3.
'

h M # 7/[Revised Exhibit 1. E&C Q.A.

/A+A/ Avr. Mare thAc''L

DES.ENG. * h/,4 /)* f- 4'hyh
[ [ [ jt M [ hM9 Revised As Noted. OR10lNATOR

[e#[**** CONSTRUCTOR h My h h /4' .3APL
* *

ESC Q.A. ,,y/,q?, gg asf,,/j
gNh, cia', HFyhenneswt, s44jjfCP S L

w'

,, h y , ,sfy/cDES.ENG. n-

ORielNATOR '

f
fr0NSTRUCTOR ,

== WC
/ Ne P .u-

-

y DES. ENG. * N_
,

0. $

_ - ..,a.a . - . *++m****

- _. -_- , , _ . , - , . _ _ - , , . . . , - - , , _ . , . . - - . ---.., ,.e_, .-_--,-.--...w---.
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.' FORM' NO. i784-A '

CONSTRUCTION PROCEDURES MANUAL SHNPP
PRgCguRE NO. gArEg, ,

GENERAL WELDING PROCEDURE
*

REVISION 11

DESCRIPTION REPAIR OF BASE MATERIALS AND WELDMEl'TS
PAGE 4 0F 31

.

CAROLINA POWER & LIGHT COMPANY

SHEARON HARRIS NUCLEAR P05'ER PLANT

GENERAL WELDING PROCEDURE

HP-10
.

.

* * REVIEWED BY CA/0C FOR COMPLIANCE WITH THE APPt.lCASLE GA AND CODE REQUIREMENTS.,

.

e REVIEWED AND APPROVIO SY ESASCO SERVICts,1NC., FOR CONFORMANCE TO THE REQUIREMENTS

OF PARAGRAPH CA-3310 CF ARTICLE CA-3100 0F ASME/AC1389,SECTICN1II,0lV.2, WINTER
197S A00tNOA.

REY. DESCRIPTION APPROVALS DATE
_

10 Revised As Noted. ORIGINATOR [[ereM.- [f#/IIIncorporated Deviation- /

Notice 2 and 3 As CONSTRUCTOR [jkMe f,ff;ffApplicable. Deviation

Notice 1 voided. QA/QC REVIEW 9 *
Deleted Exhibit 1-3. -y <gM[ g.g p g g/g pChanged Exhibits 2 and 3 CP&L
to 1 and 2 respectively.

~
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GENERAL WELDING PROCEDURE
REPAIR OF BASE MATERIALS AND WELDMENTS p.,e $ .# 31

DESCRIPTION \
\
,

1.0 SCOPE

1.1 This specification provides a procedure to be followed for the repair of
defects in base material and field welds of components, piping, and

structures at the SHNPP Site.

1.2 ASME " Code" Classes 1, 2, and 3 are also addressed as Categories 1, 2,

and 3, respectively, in this procedure. .

1.3 This is an ASME Section III Procedure.

2.0 REFERENCEb

2.1 "ASME Boller and Pressure. Code", Section III, DivLilon I,1976 Winter

Addenda,1974 Edition

2.2 ANSI B31.1 Power Piping Code - 1973 Edition, Summer 1973 Addenda

2.3 MP-01, Procedure for Qualifying Welding Procedures

2.4 MP-02, Procedure for Qualifying Welders

2.5 MP-04, Procedure for Heat Treatment

2.6 MP-06, General Welding Procedure for Carbon Steel Weldments

2.7 MP-07, General Welding Procedure for Stainless Steel Weldments

O 2.s "ASMs Boiter a erensure Code" Section rir. Division 2 i974 Edition
.

Winter 1975 Addenda.

2.9 Site Specification 030,031,032,033 - Fleid Erection Specifications

2.10 AWS D1.1 Structural Welding Code,1973 Edition

2 .11 MP-08, General,Weldir.g Procedure For Structural Steel (Scismic and
Non-selsmic) and llangers

'

3.0 GENERAL

3.1 Only quallfled welding materials and welders using qualified procedures
R11

sha11 perform repair welds with References 2.1, 2.2, 2.3 and 2.10, as

appropriate.

3.2 Repair wald data reports (RWDR) are required on Code Class 1,2,3,

MC and selsmic 1 Items for the following:

1. Weld repairs (repair by welding) on completed weld joints for

Indications detected by NDE.

r
D
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DESCRIPTION

# '

2. Weld repairs to base metal.

3.3 RWDRs are not required on Code Class 1,2,3, MC and seismic 1 items

for the following:

1. In-Process Repairs

During the welding of pipe joints, it is considered in-process

welding for any repairs until welding is complete. This includes

any weld defects that are detected visually or by information gli

derived from NDE prior to the completion of welding.

2. Weld Cut-Out

A new Weld Data Report (WDR) shall be written for a pipe weld

joint repair which results in cutting the completed weld joint out
and reprepping for a new weld. A comment shall be entered in

the " Remarks" that " previous weld joint cut and reprepped for
Ril

welding". The original WDR shall be marked " Superseded" and

shallbe attached to the back of the new WDR. For seismic Class
1 structural items and safety related tubing (instrumentation), it
shall not be necessary to generate a"new WDR and mark the old

Rll

{ WDR " Superseded" since weld joint number (s) and hold points may

be re-established on the original seismic WDR and/or safety

related instrumentation WDR for weld cut-outs.
3. For the removal of indications in the completed weld joint or

adjacent base metal that were detected by NDE, where removal

will not necessitate a weld repair. In this case, the required

QC/ANI NDE holdpoints shall be re-established on the original

WDR. If it is later determined that removal of these indications

has resulted in a violation of minimum wall thickness, a repair

WDR shall be generated to faellitate the weld repair.'

3.4 A weld repair or a repair to base metal that requires a RWDR shall be

reported by the welding inspector personnel to the SHNPP Discipline

Engineer-Metallurgy / Welding, or his designee, and Quality Assurance

who will coordinate the repair procedure with the Discipline Engineer-

Metallurgy / Welding, or his designee. It is the responsibility of the

. L
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DESCRIPTION
((3.4 cont.)

Discipline Engineer-Metallurgy / Welding, or his designee, to effect a '

resolution of the repair or replacement. The ANI shall be notified by
fithe Director-QA/QC of' weld repairs or repair to base metal that

requires a RWDR prior to initiation of such repairs. The ANI may [5'
establish hold points as deemed necessary. If a RWDR is in progress V

r
and a reject occurs due to an inspection hold point necessitating f
additional grinding, buffing, or welding on the same location, a new I
RWDR is not required. Additional QC/ANI hold points, as necessary, (,
should be added to repeat inspections until an acceptable inspection is r i

[|
completed. A new RWDR should only be necessary under the following 0,

.

conditions:

1. A different repair method is required.

A repair is required at a new location on an item in an area not2.
previously identified on the discrepancy report and the new repair

.

will be handled as a separate repair. t

If an additional weld repair is at the same location which was3.
previously repaired and has been completed, inspected, and the |Rll
documentation is completed, the new RWDR would be Number 2,'

;

3, etc.~

After the repair is completed the repaired area shall be examined by3.5
the same method used to detect the original defect and by any

additional NDE as required. For Ccde Class 1, 2, and 3 base metal

repairs, the QA Welding Inspector will prepare a sketch of the repaired
| area for QA records showing the location and size of the prepared
!

cavity, the welding materialidentification, the welding procedure, thei

| heat treatment and the examination results of repair welds exceeding in
f depth the lesser of 3/8 inch or 10% of the section thickness. The RWDRI

will be maintained as QA records.
The Discipline Engineer-Metallurgy / Welding shall have the authority to3.6

assign or remove welders at his discretion.
| R11Welders chosen to perform field welds should be chosen based on the3.7

qualification to weld the full thickness of the field joint. The Discipline

..

e*

C
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DESCRIPTION

(3.7 cont.)
Engineer-Metallurgy / Welding must be notified to evaluate any
situations where this may not be possible to ensure that the actual

thickness welded by each welder does not exceed his/her qualification

thickness range and permit documentation when deemed necessary.

A welding QC specialist, or his designee, shall be notified by the craft3.8
foreman when a QC/ANI holdpoint is reached on the WDR/RWDR.

Work shall not progress beyond a designated hold point until that hold

point has been inspected and signed off. QC/ANI, as applicable, shall

be notified in the event work regresses 'during in-process repair or

rework of a fabrication which supersedes a previous hold point which

has been signed off by QC/ANI. This will permit the assigning of a new

hold point to allow reinspection / reverification of the previous hold

point.

3.9 When a RWDR is required by this procedure, the RWDR (QA-30, latest.

revision) shall be used for pipe (Code Class 1, 2, 3 & MC) components y

and a Seismic Weld Data Report (SWDR) (QA-34, latest revision) shall

be used for structural components. When a SWDR is used for repairs,

(I the word " Repair" shall be added to the SWDR.

4.0 PROCEDURE

4.1 Base metal repairs not requiring welding on pressure retaining

equipment Category 1-3.

1. Plate

1. Unacceptable surface defects shall be removed by grinding

or machining, provided:

L The remaining thickness of the section is not reduced

below that required by the design.

2. The depression, after defect elimination, is blended

uniformly into the surrounding surface. -

3. After defect elimination the area is reexamined by the

magnetic particle method or the liquid penetrant

method to assure that the defect has been removed or
the indication reduced to an acceptable size.

,

('
1
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DESCRIPTION REPAIR OF BASE MATERIALS AND WELDMENTS p. ,. 9 et 31 |
#' (4.1.1.1 cont.)

4. Areas ground to remove oxide scale or other

mechanically caused impressions for appearance, or to

facilitate proper ultrasonic testing, need not be

examined by the magnetic particle or 11guld penetrant

, test method.s

L 2. When the elimination of the defect reduces the thickness ofhiD- the section below the minimum required by the design, the
product shall be repaired in accordance with 4.2.1.

2. Forgings and Bar

Same as Section 4.LI.

3. Wrought Seamless Welded Tubular Products and Fittings (Without

Filler Metal)
1. Unacceptable surface defects shall be removed by grinding

'

or machining, provided: .
1. The remaining thickness of the section is not reduced

below that required by the design.
2. The depression, after defect elimination, is blended

(.) uniformly into the surrounding surface.
3. After defect elimination the area is examined by the

method which originally disclosed the defect to assure

that the defect has been removed or the indication

reduced to an acceptable size.
2. If the elimination of the defect reduces the thickness of the

section below the minimum required by the design, the
product may be repaired in accordance with 4.2.3.

4. Tubular Products and Fittings (With Filler Metal)
1. Unacceptable surface defects shall be removed by grinding

or machining and, in addition, the requirements of (1), (2),

and (3) (below) shall be met.
1. The remaining thickness of the section shall not be

reduced below that required by the design.

r
k-

|

|
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(4.1.4.1 cont.)
2. The depression, after defect elimination, shall be |

blended uniformly into the surrounding surface. )
3. After defect elimination the area shall be re-examined

by the magnetic particle method or the liquid
penetrant method to ensure that the defect has been l

removed or reduced to an acceptable size. If the area

of the defect elimination is in the weld seam, the

acceptance standards shall be in accordance with NB-

5340 or NB-5350, whichever is applicable.

2. If the elimination of the defect reduces the thickness of the

section below the minimum required by the design, the

product may be repaired in accordance to 4.2.4.
5. Statically and Centrifugally Cast Products

Same as Section 4.1.1.
4.2 Base Metal Repairs Requiring Welding on Category 1-3:

1. Plate

Repair by welding may be performed on material from which,
'

defects have been removed, provided requirements of the

following sub-paragraphs are met.

1. The cavity shall be prepared by chipping, grinding, or

gouging to sound clean metal. If gouging is used for metal
removal,1/16 inch of the gouged surface shall be removed

prior to rewelding. (Whenever thermal cutting methods are

used, consideration shall be given to preheat requirements.)

The cavity shall be sufficiently wide to permit complete
fusion and allow adequate manipulation of the electrode.

The cavity must be liquid penetrant or magnetic particle
l inspected before welding (to ensure removal of unacceptable

indications) as given on the RWDR.
2. The manner of depositing the repair weld metal must be in

accordance with the original welding procedure specified by i

the Discipline Engineer-Metallurgy / Welding, or his designee,

..

|
!

|

).. .

1
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DESCRIPTION REPAIR OF BASE MATERIALS AND WELDMENTS Peg. 11 et 31

(4.2.1.2 cont.)/ .

which has been approved. All welding shall be done by

quallfled welders. Original purge requirements must apply
if the remaining weld thickness is less than 3/16 inch.

3. After repair the surface shall be blended uniformly into the
surrounding surface.

4. Examination of Weld Repairs

Each repair weld for Category 1 and 2 shall be examined by

the magnetic particle method or by the liquid penetrant
method. In addition, repair cavities, the depth of whicii

exceeds.the lesser of 3/8"or 10% of the section thickness,

shall be radiographed after repair. Each repair weld for

Category 3 shall be examined by the magnetic particle

method or by the liquid penetrant method. In addition,
! repair cavities, the depth of which exceeds the lesser of
! 3/8" or 10% of the section, shall be radiographed af ter

repair. Ilowever, radiography is not required ior weld
repairs in material used in components, provided that the

'

~ welds joining materials are not required to be radiographed

and the surface area of the repaired area does not exceed 10

square inches. The penetrometer and the acceptance

standards for radiographic examination of repair welds shall
be based on the section thickness at the repair area.

5. Any post weld heat treatment will be in accordance to MP-
04.

2. Forgings and Bar

Weld repairs should be done in accordance to 4.2.1, with the

j following exception. For ferritic steel forgings, the completed
repair may be examined by the ultrasonic method in lieu of

radiography.

3. Seamless and Welded (Without Filler Metal) Tubular Products and
Fittings

Weld repairs shall be done in accordance to 4.2.1.

1

I
.

I
|
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4 .2 cont.) 4. Tubular Products and Fittings Welded With Filler Metal

Repair welding of base material defects shall be in accordance

with 4.2.1. Repair welding of weld seam defects shall be in

accordance with 4.4.

5. Statically and Centrifugually Cast Products

Repair of castings, by welding, may be performed after all

unacceptable defects are removed by suitable mechanical cutting

or thermal gouging methods to sound metal, or until any defect

remaining is within the acceptance standards, provided the cavity

is prepared for welding and the following subparagraphs are
satisfactorily followed:
1. Qualification of Welding Procedures and Welders

The welding procedure and welders or welding operators
shall be qualified in accordance to References 2.3 and 2.4.

2. Blending of Repaired Areas

Af ter welding the surface shall be blended uniformly into
the surrounding surface.

3. Examination of Repair Welds

1. Each repair weld for Category 1 and 2 shall be

. examined by the magnetic pa.'t.cle method or by the

liquid penetrant method. In addition, repair cavities,
the depth of which exceeds the lesser of 3/8" or 10% of

the section thickness, shall be radiographed af ter

repair. Each repair weld for Category 3 shall be

examined by the magnetic particle method or by the

liquid penetrant method. In addition, repair cavities,
the depth of which exceeds the lesser of 3/8" or 10% of

the section, shall be radiographed af ter repair.i

! However, radiography is not required for weld repairs
in material used in components, provided that the

welds joining materials are not required to be

radiographed and the surface area of the repaired area

.. .
,
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(4.2.5.3.1 cont.)
does not exceed 10 square inches. The penetrometer

and the acceptance standards for radiographic
examination of repair welds shall be based on the

section thickness at the repair area.

2. Examination of repair welds in P-No. I and P-No. 8 on

Category 2 and 3 material Is not required for pumps

and valves with inlet piping connections over 2 inches,

up to and including 4 inches, nominal pipe size when a

quality factor of 0.70 is applied to the pressure rating

of the valve and to the allowable stress values used in

the design of the pumps.
3. Examination of' repair welds in P-No. I and P-No. 8

material is not required for pumps and valves with

inlet piping connections 2 inches nominal pipe size and

less.

4. Post Weld Heat Treatment After Repairs

f,
All PWHT shall be in accordance to MP-04 except that the

heating and cooling limitations of paragraph 3.11.1 of MP-04

do not apply.
4.3 Repair of Weld Metal Defects

1. Elimination of Surface Defects on Category 1-3

Weld metal surface defects may be removed by grinding or

machining and not repaired by welding, provided that the

requirements of (1), (2), and (3) are met.

1. The remaining thickness of the section is not reduced below

that required by the design.

2. The depression, after defect elimination, is blended

uniformly into the surrounding surface.

3. The area is examined, after blending by a magnetic particle
or liquid penetrant method meeting the requirements of

Articles 6 and 7 of Section V, to ensure that the defect has

been removed or the indica'tlon reduced to an acceptable

limit.

..

._
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REPAIR OF BASE MATERIALS AND WELDMENTS pag. 14 or 31DESCRIPTION

2. Defect Removal on Category 1-3 j
Unacceptable defects shall be removed by mechanical means or

by thermal gouging processes. The area prepared for repair shall

be magnetic particle or liquid penetrant inspected before welding

to ensure removal of unacceptable indications except where the

full thickness of the weld is removed and where the backside of
|the weld joint assembly is not accessible for removal of

examination materials. In such cases, ASME Code Case N275 Rll

(Exhibit 3) may be invoked. For those welds where Code Case

N275 is invoked, it shall be so noted on the RWDR. Partial

penetration welds (fillet), such as tube-to-tube sheet welds and

those where defect removal essentially removes the full thickness

of the weld, need only be examined visually to the satisfaction of

the inspector to determine suitability of re-welding. Where purge
gas is required by the welding process and the excavation removes

metal to a depth where the metal remaining is less than two weld

passes or 3/16 inches thick, back purge gas will be used during the
'

weld repair until the required minimum root thickness has been

re-established.
3. The weld repair shall be made by qualified welders using qualified

procedurer.
,

4. Repair welds on Category 4-8 materials shall be made in

accordance with the same procedure used for original welds or by

another welding process if it is a part of a qualified procedure,

recognizing that the cavity to be repaired may differ in contour
and dimensions from the original joint.

5. Af ter repair the surface shall be blended uniformly into the
surrounding surface.

6. Examination of Weld Repairs on Category 1-3

1. The examination of weld repairs shall be repeated as

required for the original weld except that repair of defects

originally detected by magne~ tic particle or liquid penetrant

|

|
|
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DESCRIPTION

methods need only be reexamined by a magnetic particle or'3 #'*

Rll
liquid penetrant method when the repair cavities do not

,

exceed the'1 esser of 3/8 inch or 10% of the thickness.
When repairs to weld joining P-No. I and P-No. 3 materials2.
require examination by radiography as required in (1) above,
but construction assembly prevents meaningfulradiographic

examination, ultrasonic examination may be substituted

provided:

1. The weld had been previously radiographed and met

the applicable acceptance standards.

2. The ultrasonic examination is performed using a

procedure in accordance with Article 5 of Section V to

the acceptance standards of NB-5330.

3. The substitution is limited to Category A and B welds

in vezels and similar type welds in other items (see

Exhibit 1). The absence of suitable radiographic

equipment is not justification for the substitution.

The types, extent and method of e.camination and limits of
,

( 7.

imperfections of ~ repair welds shall be the same as for the original

welds on Category 4-8 materials.

The area shall be heat treated in accordance to MP-04 and the:

8.

applicable. welding procedure specifications.
Weld Reoairs Without Required Postweld Heat Treatment9.
Limited weld repars to P-1 and P-3 materials and A-1 or A-2 (in

addition, A-10 and A-11 for Category 3) weld filler metal (Table

QW-442 of Section IX) may be made without PWHT, provided the

requirements of the following subparagraphs are met.

1. Before repair, the area shall be examined by either

magnetic particle or liquid penetrant methods to ensure
elimination of unacceptable indications.

2. The depth of the repair shall not be greater than 3/8 inch or
10% of the base thickness for Category 1 material and 1/2

(.
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.
(4.3.9.2 cont.)

inch or 5096 of base thickness or weld thickness, whichever
.

'

is less, for Category 2 and 3, and the indivi&f. area shall !

not be greater than 10 square inches.
,

|
The welding procedure and welder qualification shall meet3. i

all of the requirements of References 2.3 and 2.4 and the

additional requirements of this article. The Welding
Procedure Specification shall include the requirements of (1)

through (8) below.
The area to be repaired shall be suitably prepared for1.

welding in accordance with a written procedure.
The weld metal shall be deposited by the manual2.
shleided metal are process using low-hydrogen type

electrode. The maximum bead width shall be four

times the electrode core diameter.

3. The low-hydrogen covered electrodes shall be baked
and otherwise cared for as required by (1) and (2)'

below.

(.
.j

1. When using this repair procedure, bake all
'

' covered electrodes before use at a temperature

of 800*F (+ 25'F) for 30 minutes to one hour.
.

The temperature of the oven shall not exceed
300*F when the electrodes are placed in the

oven for bakir.g. During the baking cycle, the

temperature shall not be raised more than

300*F/hr. when oven temperatures are above
500* F and the total time above 500*F, including

the holding time, shall not exceed five hours.
After baking and before the electrodes are

allowed to cool below 150*F, they shall be
transferred to holding ovens operating in

,

temperature ranges of 225* to 300*F.
l

|
1

'

(
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i (4.3.9.3.3 cont.) |
2. Suitable heated portable containers shall be used |

at 225-300*F. Electrodes turned in after
exposure shall be returned to the holding ovens

and held at temperatures given in (1) above for a !

period of notless than eight hours before

reissue. Electrodes shall not be rebaked more
than once, except if tests establish that the

electrodes', after multiple rebakings, meet all

specification requirements.

4. The weld area shall be preheated and maintained at a

minimum temperature of 350'F during welding. The

maximum interpass temperature shall be 450'F.

5. The initiallayer of weld metal shall be deposited over

the entire area with 1/8 inch maximum diameter
'

electrode. Approximately one-half the thickness of
this layer shall be removed by grinding before

.

depositing subsequent layers. Subsequent layers shall

k be deposited with a 5/32 inch maximum diameter

electrode in a manner to ensure tempering of the prior

heads and their heat affected zones.

6. Eeat input shall be controlled withh1 a specified range

of welding current and voltage.

7. The weld area shall be maintained at a temperature cf

400-500*F for a minimum period of 2 hours after

completion of the weld repair.

| 8. The performance of the repair welding shall be
' witnessed by the ANIif he wishes.

9. The qualification test plate shall be the minimum

thickness of base metal at the area to be repaired but

need not be greater than 4 inches (102 mm) thick and

shall be of the same nominal composition as the

material to be repaired. The qualification test plate

(
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(4.3.9.3.9 cont.) ' assembly shall be prepared and tested in accordance to
i

NB-4642 4-L
The completed welds shall have the weld reinforcement,
including the finallayer, removed substantially flush with

4.

the surface prior to performing the required nondestructive
examination. The nondestructive examination shallbe
performed after the completed weld has been at ambienti
temperature for a minimum period of 48 hours to determ ne
the presence of possible delayed cracking of the weldments.
The nondestructive examination of the repair welded region

shallinclude both ultrasonic examination and a surface
examination.
SHNPP Quality Assurance group shall maintain records
including dimensions and location of the weld repairs.

5.

Repair Welds to Cladding After Final Post Weld Heat Treatmentj
, Non-post weld heat treated weld repairs may be made to P-8 or

10.

P-43 cladding of P-1 and P-3 material after final PWHT, provided
it is impossible or impractical to PWHT the area after repair, and

( provided the requirements of the following subparagraphs are
-

met
Maximum Extent of Repair, 1.
_The base metal shall not be exposed to a depth greater than
3/32 inch or 13% af the base metal thickness, whichever is
the lesser, not to any individual area greater than 10 squcre

inches.
IRepair Welding Procedure

The welding procedure and welder qualifications shall meet
2. I

'

| all of the requirements of ASME Code Section IX and the
additional requirements of 1 through 6 below.

,

'

I

The repairs shallbe made using A-No. 8 weld metal ;

|1.

.
(QW-442 of ASME Code Section IX) for P-No. 8/|

cladding or F-No. 43 weld metal (QW-432 of ASME

Code Section IX) for either P-No. 8 or P-No. 43
' cladding.

|

..
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DESCRIPTION

( (4.3.10.2 cont.)
2. The manual shielded metal ar'c process shall be used

,

for welding with,a bead width not to exceed four times'

the electrode core diameter.j
The weld area shall be preheated and maintained at a

' 3.
I minimum temperature of 350*F during welding. The

maximum interpass temperature shall be 450*F.

4. All areas of the base material on which weld metalis
to be deposited shall be covered with a single layer of

weld deposit using 3/32 inch diameter electrodes,

followed by a minimum of one layer of weld deposit

using 1/8 inch diameter electrodes. Part of the first

layer shall be removed by grinding and any removal of
weld metal between layers shall be described and

duplicated in the procedure qualification.

5. The heat input shall be controlled within a specified

range of welding current, voltage, and speed of travel.

6. After completion of welding, the weld area shall be

( maintained at a temperature of 400-500*F for a

period of one hour minimum.

f 3. Qualification Test Assembly
'

The qualification test assembly snall consist of a 3 inch
minimum thicknce.s plate of the same nominal composition

as the base material that is to be clad. The qualification
t a

test plate assembly shall be prept. red e.nd tested in

accordance with the requirements of SectionIX.

4. Examination of Repair Welds

The completed weld.shall be nondestructively examined in
accordance with para'grIph 4.3.1.6 of this procedure.

| 5. Records of Repair Welds

|' Appropriate records and actual dimensions of weld repairs
shall be documented and made a part of the Manufacturer's

Data Report form.

..

%

9

8

'
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Arc strikes which are considered defects shall be removed by grinding' .' 4.4
and visually inspected with 5X magnification to ensure complete
removal and soundness of metalin affected area. In addition, the area
shall also be examined by MT or PT on all Category 1 and 2 piping and
Category 4 and 5 mainsteam/feedwater piping.
Field Repair to Pipinst Butt Joint End Preparation4.5
Existing piping butt joint end preparations shall not be remachined,
filed, ground, or otherwise changed without prior approval o. the

f

Discipline Welding Engineer or his designee, except as follows:
Light grinding of the groove face is permitted during interpass1.
bead cleaning of weld metal deposited in field welds.
Grinding as required to restore groove faces after removal of2.
fitup spacer blocks.
Local spot repair of weld end preparation by welding, grinding or

!

3.
filing to restore the end prep to the required design configuration
(whether due to damage that occurred at the site or prior to
delivery) provided such welding repair is made in accordance with
a procedure approved by the Discipline Welding Engineer or his

-

( ,

designee,
End preps with sharp roughness (feels tacky to finger rub) shall be4.
' smoothed with emery cloth or sanding diskt. Such roughness is a
frequent cause of porosity due to cutting oil trapped in the rough
lay of the machined surface.

Repairs to be made on Category 4-8 items shall be in accordance to the.

4.6
following: )

1.
Weld Defect Repairs _ j

All defects in welds requiring repair shall be removed by
1.

flame or are gouging, chipping or machining.

Repair welds shall be made in accordance with the same2.
procedure used for original welds or by another welding
process if it is a part of it qualified procedure, recognizing
that the cavity to be repaired may differ in contour and

! |

..

O

t-

9 9'1 G , J.-
,
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DESCRIPTION

dimensions from the original joint. The types, extent and
(4.6.1.2 cont.) method of examination and limits of imperfections of repair

welds shan be the same as for the original weld.

Preheating may be required for flame-gouging or arc-gougng3.
on certain alloy materials of the air hardening type in order
to prevent surface checking or cracking adjacent to the
flame or arc-gouged surface.

Any cracks, blowholes or other defects that appear on the4.
surface of the weld beads shall be removed by chipping or>.

grinding before the next covering weld bead is deposited.
Stagger an stops and starts. Stops and starts shall be
examined by the welder and all defects removed before

continuing to weld. Repairs shall be ch,ecked per the

original NDE.
Arc strikes produced by welding electrodes or magnetic particle2.
inspection shall not be purposely made on base metal surfaces
outside of the weld groove area or other areas not to be covered
by weld metal. Where inadvertent are strikes on the base metali

surface occur outside the weld area or on the final weld leaves a
defect condition. the surf ce shall be ground to the bottom of thei R11
depression and inspected visuall". (For Category 4 and 5
mainstream and feedwater piping the ground depressicn shall be
liquid penetrant inspected.) If the design material thickness has
been violated the ace strike shall be repair welded.

Repair of Base Material Defects3.
Approvalis required from the Discipline Engineer-1.
Metallurgy / Welding, or designee, for repair of base material
defects after finalheat treatment or hydrotest. Repair

welding of defects in base material shall be accomplished in
accordance with the applicable code (s).

The shape of the excavated repair area shall be adequate for2.
access of the welding arc. The ends of the cavity shall fair

f '

i

'

- --~ ~~.nei.nryi'9'*;g77QQ:.7*

i

_ _ _ _ _ _ _ _ ._, _. . __



- _ _ _ _ _ _ _ _ _ - __________

.

]
" Form Na 1784 9 e NL

SHNPP goyc As App ovxd
CONSTRUCTION PROCEDURES MANUAL #

11
{ GENERAL WILDING PROCEDURE of

REPAIR OF BASE MATERIALS AND WELDMENTS
p.,. 9, y

DESCRIPTION

neatly into the existing weld or base metal witt$out abrupt
(4.6.3.2 cont.) ;

offsets or pockets.

Repair welding of defects in base material (piping, castings, |Rll-
3.

plates) shall be accomplished in accordance with the

applicable ASME-SA, ASTM-A specifications, except that

welding procedures, qualifications and welder performance

qualifications shall be in accordance with MP-01 and MP-02

respectively.

Repairs made on seismic Class I structures shall be made in accordance4.7

to the following:

1 Repair Welding of Base Metal Defects

Documented evidence shallbe provided showing that the joint

preparation has been visually inspected and is acceptable in
accordance to the following sub-paragraphs:

Surfaces and edges to be welded shall be smooth, uniform,1.

and free from fins, tears, cracks, and other discontinuities

which would adversely affect the quality or strength of the

weld. Surfaces to be welded and ::urf aces adjacent to a weld

shall also be free from loose or thick scale, sing, rust,

moisture, grease and other foreign material that would

prevent proper welding or produce objectionable fumes.
Mill secle that can withstand vigorous wire brushing, a thin

rust-inhibitive coating, or anti-spattm corapound may
'

remain with the following exception. For girders, all mill

scale shall be removed from the surfaces on which flange-

to-web welds are to be made by submerged are welding or

by shielded metal are welding with low hydrogen electrodes.

In all oxygen cutting, the cutting flame shall be so adjusted2.
and manipulated as to avoid cutting beyond (Inside) the

prescribed lines. The roughness of oxygen cut surfaces shall

be no greater than that defined by the American National
Standards Institute - a surface roughness value of 1000u

(

. .... ~ .. ..-
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(4.7.1.2 cont.) inches (25 um) for material up to 4 inches (102 mm) thick

and 2000u inches (50 um) for material 4 inches to 8 inches
(203 mm) thick, with the following exception. The ends of

members not subject to calculated stress at the ends shall
| meet the surface roughness value of 2000u inches.

Roughness exceeding these values and occasional notches or

gouges no more than 3/16 inch (4.8 mm) deep, on otherwise

satisfactory surfaces, shall be removed by machining or

grinding. Cut surfaces and edges shall be left free of slag.
Correction of discontinuities shall be faired to the oxygen

|
cut surfaces with a slope not exceeding one in ten. In

oxygen cut edges, occasional notches or gouges less than

7/16 inch (IL1 mm) deep in material up to 4 inches thick, or
less than 5/8 inch (15.9 mm) deep in material over 4 inches

thick may, with the approval of the Engineer, be repaired by

welding. Other discontinuities % oxygen cut shall not be

repaired by welding. Any approved weld repairs shallbe
made by (1) suitably preparing the discontinuity, b) welding

with low hydrogen electrodes net exceeding 5/32 inch 4.0

mm) diameter, (3) observing the applicable requirements of
'

this Code and (4) grinding the completed weld smooth and

flush with the adjacent surface to produce a wcrkmanlike

finish.

3. VisualInspection and Repair of Plate Cut Edges

1. In the repair and determination of limits of internal
discontinuities visually observed on sheared or oxygen

cut edges and caused by entrapped slag or refractory

inclusions, deoxidation products, gas pockets, or blow
|

holes, the amount of metal removed shall be the

minimum necessary to remove the discontinuity or to

determine that the permissible limit is not exceeded.

|
Plate edges may exist at any angle with respect to the

| '

|

|

('

|

!

|

|



.

, ' Fom No 1784 8
SIDTPP Pgy No. As Anoroved

CONSTRUCTION PROCEDURES MANUAL 3;11

]fGENERAL W'ELdlNG PROCEDURE r 24 of 31
REPAIR OF BASE MATERIALS AND WELDMENTS

DESCRIPTION

(4.7.3.1 cont.) rolling direction. All repairs of discontinuities by
welding shall conform to the applicable provisions of

this code. |
Thelimits of acceptability and the repair of visually2.
observed edge discontinuities shall be in accordance

with Table A, in which the length of discontinuity is

the visible long dimension on the plate cut edge and

the depth is the distance that the discontinuity
extends into the plate from the cut edge.
For discontinuities over 1 inch (25.4 mm) in length with3.

depth greater than 1 inch, discovered by visual

inspection of plate cut edges before welding or during
examination of welded joints by radiographic or
ultrasonic testing, the following procedures should be

followed.
Where discontinuities such as (W), (X), or (Y) in Exhibit4.
2 are observed prior to completing the joint, the size

and shape of the discontinuity shall be determined by

ultrasonic testing. The area of the discontinuity shall
'be determined as the area of tota 11oss of t;ack

reflection, whan tested in accordance with the

procedure of ASTM A435. '

For acceptc.nce, the area of the discontinuity (or the5.
aggregate area of multiple discontinuities) shall net
exceed 4% of the piste area (plate length x plate

width) with the following exception. If the length of

the discontinuity, or the aggregate width of
discontinuities on any transverse section, as measured

perpendicular to the plate length, exceeds 20% of the

plate width, the 4% plate area shall be reduced by the

percentage amount of the width exceeding 20%. (For

-lexample, if a discontinuity is 30% of the plate width,
,

\.

1

1
----. -mrum yye, r |
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(4.7.3.5 cont.) the area of discontinuity cannot exceed 3.6% of the

plate area.) The discontinuity on the cut edge of the

plate shall be gouged out to a depth of 1 inch (25.4
mm) beyond its intersection with the surface by.

chipping, air carbon are gouging, or grinding, and
blocked off by welding with the shielded metal are

process in layers not exceeding 1/8 inch (3.2 mm) in

thickness.

6. If a discontinuity (Z) not exceeding the allowable area
in 4.7.1.3.3.2 is discovered after the joint has been

completed and it is determined to be 1 inch (25.4 mm)

or more away from the face of the weld as measured

on the plate surface, no repair of the discontinuity is

required. If the discontinuity (Z) is less than 1 inch

away from the face of the weld, it shall be gouged out

to a distance of 1 inch from the fusion zone of the
weld by chipping, air carbon are gouging, or grinding.

,

k It shall then be blocked off by welding with the

shielded metal are prxess for 6t . east four layers, notl

exceeding 1/8 inch (3.2 mm) in thickness per layer.
|

Submerged are or other welding process may be used

for the remaining layers.

7. If the area of the d3 continuity (W), (X), (Y), or (Z)

exceeds the allowable in 4.7.3.3.2, the plate or
I

|
subcomponent shall be rejected and replaced or

.

repaired at the discretion of the engineer.

8. The aggregate length of weld repair shall not exceed
'

20% of the length of the plate edge without approval

of the Engineer.

.

%

.._ .. - .
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,

(4.7.3 cont.)
9. . All repairs shall be in accordance with this code.

Gouging of the discontinuity may be done from either i

plate surface or edge.
10. Reentrant corners, except for the corners of weld

access cope holes adjacent to a flange, shall be

filleted to a radius of no less than 1/2 inch (12.7 mm)
for buildings and tubular structures and 3/4 inch (19.0

mm) for bridges. The fillet and its adjacent cuts shall

meet without offset or cutting past the point of
tangency.

11. Machining, air carbon are cutting, oxygen cutting,

oxygen gouging, chipping, or grinding may be used for

joint preparation, back gouging, or the removal of

unacceptable work or metal except that oxygen

gouging shall not be used on quenched and tempered
steet

. 12. Edges of built-up beam and girder webs shall be cut to
(

the prescribed camber with suitable allowance for

shrinkage due to cuttid and welding. However,
. moderate variation from the specified camber

'

tolerance may be corrected by a carefully supervised
application of heat.

| 13. Correction:: of errors in camber cf quenched andr
,

tempered steel must be given prior approval by the.

engineer.

I

(
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TABLE A

Limits on Acceptability and the Repair of

Cut-Edge Discontinuities of Plate
.

Description of Discontinuity Plate Repair Required

Any discontinuity 1 in. (25.4 mm) in None-need not be explored
length or less

Any discontinuity over 1 im(25.4 mm) in None, but the depth should be
length and 1/8 in. (3.2 mm) maximum depth explored

Any discontinuity over 1 in. (25.4 mm) in Remove, need not weld
length with depth over 1/8 in. (3.2 mm) but
not greater than 1/4 in. (6.4 mm)

Any discontinuity over 1 in. (25.4 mm) in Completely remove and weld.
length with depth over 1/4 in. (6.4 mm) but not Aggregate length of welding shall
greater than 1 in. not exceed 20 percent of the

length of the plate edge
being repaired

..
.

Any discontinuity over 1 in. (25.4 mm) in See 4.7.1.3.3t

length with depth greater than 1 in.

A spot check of ten percent of the discontinuities on the oxygen-cut edge In question snould be
explored by grinding to determine depth. If the depth of any one
of the discontinuities explored exceeds 1/8 in. (3.2 mm) then all of the
discontinuities remaining on that edge shall be explored by grinding to determine
depth. If nene of the discontinuities explored in the ten percent spot check have a
depth exceeding 1/8 in. (3.2 mm) then the remainder of the discontinuities on that
edge need not be explored.

,

2. Reoair of Weld Metal Defects

Repair of weld shall be made in accordance with the following
requirements:-

1. If after an unacceptable weld has been made, work is

performed which has rendered that weld inaccessible, or has

created new conditions that make correction of the

unacceptable weld dangerous or ineffectual, then the

original conditions shall be restored by removing welds or

.

- - -- - - - - , .-- . ~, _ _ - - _ _
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(4.7.2 cont.) members, or both, before the corrections are made. If this

is not done the deficiency shall be compensated for by
,

, additional work performed according to an approved revised

design.

2. The removal of weld metal or portions of the base metal

may be done by machining, grinding, chipping, oxygen

gouging, or air carbon are gouging. It shall be done in such a
manner that the remaining weld metal or base metal is not

nicked or undercut. Oxygen gouging shall not be used in

quenched and tempered steel Unacceptable portions of the

weld shall be removed without substantial removal of the
base metal. Additional weld metal to compensate for any

deficiency in size shall be deposited using an electrode

preferably smaller than that used for making the original
weld, and preferably not more than 5/32 inch (4.0 mm) in

diameter. The surfaces shall be cleaned thoroughly before

welding.

(- 3. The contractor has the option of either repairing an

unacceptable weld or removing and replacing the entire

weld.' The repaired or replaced weld shall be retested by the

method origimlly used and the same technique and quality

acceptar.ce criteria shallbe appued. If the cont setor

elects to repair the weld it shall be corrected as follows:
1. Overlap or Excessive Convexity

Remove excess weld metal.

2. Excessive Concavity of Weld or Crater, Undersize

Welds, Undercutting

Prepare surfaces and deposit additional weld metal

3. Excessive Weld Porosity, Excessive Slag Inclusions,

Incomplete Fusion

Remove unacceptable portions and reweld.

4. Cracks in Weld or Base Metal
.

$

1
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(4.7.2 cont.) Ascertain the extent of the crack by use of acid

etching, magnetic particla !nspection, or other equally
positive means. Remove tne crack and sound metal 2

inches (50.8 mm) beyond each end of the crack and

reweld.
5. Members distorted by welding shall be straightened by

mechanical means or by carefully supervised

application of a limited amount of localized heat. Any
material listed in AWS D1.1 may be heated to a

temperature in the heated areas, as measured by

approved methods, to a temperature which shal' not

exceed 1100*F (590* C) for quenched and tempered

steel nor 1200*F (650'C) (a dull red color) for other
steels. Any material not listed in AWS D1.1 shall not

be heated for straightening unless instructed in writing
by the design specification or Welding Engineering.

The part to be heateJ for straightening shall be

( substantially free of stress and from external forces,.

except those stesses resulting from the mechanical

' straightening method used in conjunction with the '

application of heat.
6. Approval shall be obtained for such corrections as

repairs to base metal (other than thoso required by
4.7.1), repair of rielayed cracks, straightening of

members distorted by welding, or for a revised design
to compensate for deficiencies.

7. The engineer shall be notified before improperly fitted

and welded members are cut apart.
3. Arc Strikes

Arc strikes produced by welding electrodes of magnetic particle
*

Inspection shall not be purposely made on base metal surfaces

outside of the weld groove area or other areas not to be covered

by weld metal. For Seismic Class I structures where inadvertent

>
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(4.7.2.3 cont.) are strikes on the base metal surface occur outside the weld areas

or on the final weld, the surface shall be ground to the bottom of

the depression and visually inspected.

4. Defects

Any cracks, blowholes or other defects that appear on the surface

of the weld beads shall be removed by chipping or grinding before

: the next covering weld bead is deposited. Stagger all stops and

starts. Stops and starts shall be examined by the welder and all

defects removed.

5. Welding of Drilled Holes

When welding to fill drilled holes in plate or structural shapes it

will not be necessary to perform a visual inspection of the hole
prior to welding. Drilled holes whose diameter is in excess of

5/16" shall be welded with the use of a backing plate or bar of
material compatible with the base material. These welds will be

accomplished with the use of Seismic I Weld Data Reports (for

Seismic I items) originated by the Discipline Engineer and signed

( by the Metallurgy / Welding Engineer or his designee. If required
,

by the Discipline Engineer, the backing shall be removed.

| 4.8 Dcviations

1. The requirements of this specification shall be complied with

during field welding except that waivers on specific scetions of
this document can be granted only in vriting b/ the SHNPP i

Discipline Engineer-Metallurgy / Welding and then only when suchi

waivers do not violate ASME " Code' or requirements of

Reference 2.9.

2. In the situation where the requirements of this procedure and the

" Code" conflict, the " Code" requirement shall be complied with.
3. Any conflicts or needs for changes during the course of welding a

joint using this specification shall be resolved by the Discipline

Engineer-Metallurgy / Welding or his designee.

|

|

!
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' 5.0 EXHIBITS AND APPENDICES

5.1 Exhibit 1-Illustration of Welded Joint Locations Typical of Categories
A, B, C, and D (Rev. 3-7/83)

5.2 Exhibit 2 - Edge Discontinuities in Cut Plate (Rev. 3-7/83)

5.3 Exhibit 3 - ASME Code Case N-275 (Rev. 0-7/83)
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'

: Repair of Welds p,
~

Section III, Division.1
.

-

ian.
! m .,.

Inquiry: Ehat rive rules may be used for the ==4nat1on of . I .1.j.
-

pared for repair of welds in lieu of.the . +4,

{ th a
. riq of NB/NC/ND/NE/NF/NG-4453 for Section III, iJ -
I D construction where the full thickness of the 9

we emoved and where the back side of the veld joint M;;
,'

.

.

'C:assembly is not accessible for removal of ne4n= tion ;f.E
<

'

materials? ,

L*
*ro;.

.

-

Reply: It is the .the Committee that the following nq
T '. rules for the 4"=t9m of the area . prepared for . $.C
;- f , repair of wel y be used'in lieu.of .the requirements , @.''

. g-m g ,qf ''''-$- of NB/NC/ND/ /NG-4453 *er section III, mivision 1.,v .-. .

,

"a 4

-- .:st construction: .M 4- .c ~. 4 "I--_
- . : . --

4
- . .-- ~

-
'

p ;. . .( - 1. Unacceptable in s shall be removed by

nachanical mea 1 g'ouging methods. : f5.' ,A%,

2. The area, prepared .o r air shall be nn-ined by fi
che liquid penetran r magnetic particle'nethod .

' d{" ,-

..

in accordance with NB/NC/ND/NE/ T NG-5110 and shall L
.

neet the acceptance standards /NC/ND/NE/NF/NG- .,

5300 e:rcept that the ==-4- .1 not required @f?

fQ)shere the full thickness - e is removed and
?Q,where the back side of the-vel . nt assembly is

not accessible' for removal of examination materials. WW
.,3 .

$g,,. .
;.-

.
.

3. The ce=pleted weld repair shall be er in
T'

O.haccordance with NB/NC/ND/NE/NT/N *.

Q.
. . u.a .

. . ..

.
. .

.

.

. .

.

..r. .. . .
..

-
.

-

:.- - - -
. - .

-
: .:: . . - '- '--

.
---

. . . .. -

... |I
'

.- . . . . , j. -a .. . , . .- .4. s. .: ;*
..: - -

..

..:..-.
.

. .- , t s . . m. m = - _.,.,,,,.%.,,, . __,.,.g.,,,

.

, - . .

'
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"

CP4 L- SHNPP

METALLURGY / WELD'ING UNIT
-

~

NAME Ot h % SYMBOLM-W CRAf T- [ IWORK SSJNMENTL L 4 /l+~ u AREA A246 /b wFOREMAN 6t 4 2Il-3 '

WPS NO. / A7 v
PERFORMANCE- ON N

SAT. GOOD EXC
S ING K WN,

IG -IF ( CJ! Z*A")
(&G -2F l u
(33-3F | /

4G -4F /
5G -6G 4 y

FLARE EEVEL GROOVE t
AUTO STUD WELDING

t-
SKEWED T JOINTS -

V
RESTRICTED ACCESS

7
CLEAN UP OF WELDS V
FOLLOWS PROCEDURE 7

;
PERFORMANCE VS'

CAPABILITY
| /

ATTITUDE /

l
'

l

WELDERS COMMENTS: U c46 /w to c%,,.gf /

.

WELDINS SUPERVlGORG C.OMMENTS * 7 Rex b% /Gd4%4[C evC:n yht% xw/L ubuu a; m@w 4,Afe CLA : m e,. K.m.-Re
1 u- n.c. jw _ a /w u -c c - <- ._ t ./ '' W e. .W Yo- ujk

|

WELDING SUPERVISORS SIGNATUREA N- "
DATE T'/- T 3

000845
.

m
, , _ . - . . . - - ~ " ' " - ' ' " " ' ' -



_ _ .

WELDER EVALUATION REPORI
-

,

.

!
'

' CPL L- SHNPP

METALLURGY / WELDING UNIT )
i1

i

NAME I A- i m SYMBOL fl <W CRAFT ,Alo//[
WORK ASSIGNMEflTB E--a AFOREMAN'/ /' m E A # ' AREA -M u # A '> -

WPS NO. / 4 t/-
-

PERFORMANCE ON UN
SAT. GOOD EXCgA ,

ST N ING Kh,CWN
IG -IF (a'7J!.71L'CT)
2G -@ l /
3G -@ | if f4Gf49 | /
5G-6G i

FLARE EEVEL GRCOVE
'

1 7AUTO STUD WELDING
SKEWED T-JOINTS | /

'

i i
RESTRICTED ACCESS V

|
CLEAN UP OF WELDS v

V
FOLLOWS PROCEDURE /
PERFORMANCE VS -

CAPABILITY

ATTITUDE 7
t

'

l
,

I

I

I

WELDERS COMMENTS: Afo @wMf

WELDING SUPERVISORS COMMEN *

ble & $3 fs -sw' L w aldw.> ,

4

WELDING SUPERVISORS SIGNATURE 8av14 >
DATE M -/6' 9 f f '' I

000643,

-
-- . . - _. ._- - - - - - . - . . _ - - - - - - - -



WELDER EVALUATION REPORT
.

CP4 L - SHNPP.
-

METALLURGY / WELDINC UNIT '

NAME 8/hf
-SYM80L Y CRAFT 3 dWORK . ASSIGNMENT A,'/e N4NG 6< I -AREA _ ##B IFOREMAN LJ Ato

WPS NO.- 14v'

PERFORMANCE ON UN
SAT. GOOD EXCSA ,

ST N ING K CWNIG -IF_ ( 0"! ;f,';C'|')
2G(2f) I

.-
v

3G(3f) v
4G (49

r
SG-6G 4 '

FLARE BEVEL GROOVE
,

-
v-

AUTO STUD WELDINC 1

SKEWED T JOlNTS- | p-
V |

RESTRICTED ACCESS
-

V
CLEAN UP OF WELDS F
FOLLOWS PROCEDURE l

V
PERFORMANCE VS'

CAPABILITY '

ATTITUDE,

7

.

I

I
WELDERS COMMENTS:

i

.

WELDING SUPER \iSORS COMMENTS: M ///g[g0 '

'

w /di+2611

!

!

I WELDING SUPERVISORS SIGNATURE Y
DATE //-:2- P7 /

000647.

-

_ ,,<m "" _ _ _ _ _ _ , , . . . , - . - * - - - ~ - * " - - " ' - ~ ~



. WELDER EVALUdTION REPORT
.

CPL L'- SHNPP
-

' METALLURGY / WELDING UNIT

NAME A 4 #
# SYMBOL I-2 CRAFT 44 A S/-

na
WORK ASSIGNMENT #U ,

C e mi AREA ChYFOREMAN 1 IM O A/AI[n #
WPS NO. /di */4e

-

PERFORMANCE ON U

!
g SAT. GOOD EXC U

STAN OWNIG -IF ( 7" 00;;;'.")
2G -(29
3G-89- t"

4G -GP) 2-

SG-6G 4 - 1/

FLARE BEVEL GROOVE
AUTO STUD WELDING

f3

,

SKEWED T JOINTS f/
RESTRICTED ACCESS

t/

CLEAN - UP OF WELDS
jf.

FOLLOWS PROCEDURE
~ , -

PERFORMANCE VS 'u
CAPABILITY

'

ATTITUDE //
//

WELDERS COMMENTS: 90
,

.,

i

i

|
*

WELDING SUPERVICORS COMMEpTS:&
If' f Wm=y ~ p w wdp c. n - go. us ,

7% W f) N &J -t bbv 9n u p A QrL L a;
11 > M A =- 11 0

J

WELDING SUPERVISORS SIGNATURE17- u /2-
DATE 1/nf,/ 7 [ ' [' I e 2f T

000848.

. . --. - - - - - - _ _ _ - - - _ _ _ _ :_ __



WELDER EVALUATION REPORT.

CPL L- SHNPP
.

METALLURCY / WELDING UNIT

NAME 7/ - I' c A er SyueOL E2 CRAFT A'ee/777Mr
WORK ASSIGNMENT /A r. we'A>e AREA dz L'
FOREMAN #ou / 5 7t" e WPS NO. /A4

PERFORMANCE ON UN i
SAT. GOOD EXCgA ST ING KNOWN

IG -(F2 ( CJi .70%") ',
2G GF | /

3G-3FJ /
,

4G -4F) /'

5G -6G 4 '

FLARE BEVEL GROOVE 7
AUTO STUD WELDING V
SKEWED T JOINTS /
RESTRICTED ACCESS / /
CLEAN UP OF WELDS ' -

FOLLOWS PROCEDURE '
PERFORMANCE VS '

CAPABILITY j

ATTITUDE 's

|

|

WELDERS COMMENTS:

.

WELDING SUPERVISORS COMMENTS *. 6coc# me /#"'

WELDING SUPERVISORS SIGNATURE !M be -~

DATE ^ 5' - f" #

000849
-

|
'

- _ _ _ _. - - -_ ___ . -- . __-. - _ _ _ . ____



.. . - -. . __

WELDER EVALUATION REPORT
-

-

CP? L - SI-INPP

METALLURGY /' WELDING UNIT

NAME hvd
SYMBOL '41 5GCRAFT / '-#

WORK ASSIGNMENT > -- - 'A a-_ AREA -
-

FOREMAN ~,1 o 6 > -
''

WPS NO. /A</
;

PERFORMANCE ON UN
SAT. GOOD EXC OUT UNSAT.

STAND!NG KNCWN
IG -IF ( u. .... . . . . . . . . , ), . <, c.w . . . .

2G -?F |
t.3G-M

L
4G -4F

- u
. SG-6G 4

FLARE BEVEL GROOVE -.

AUTO STUD WELDING 1

._ SKEWED T JO!NTS
| f-;

i- )
RESTRICTED ACCESS -

:
CLEAN UP OF WELDS

t

FOLLOWS PROCEDURE |

*

PERFORMANCE VS
CAPABILITY
ATTITUDE

,

:..

I'

I -
,

1

I |;

WELDERS COMMENTS: ;', ., .< g . t ., ,e , , , 3 . , t . , . , , ,, ,, ,,,:. .
>

.,

!

WELDING SUPERVISORS COMMENTS:%,,.y a a .. . :' w u' t. . % : ,

c pc . s . . u. u ,, , .
.

, .,.ea , . . . < .

) 2e , 4, -, .u ~ , v .+' ' j ' ' 't '~' ': '

:

.

! WELDING SUPERVISORS SIGNATURE ~'s A.> . b" / -^
DATE '- ^' 7 7- !

'
-

;

000800, .

, ._...~.__.,__...._._..____-...._,-..--._,,.--._,._,..._.,,,..___,.m -. .,_,_,,._-,r. -y._. , , , , , . . . _ _ . , . _ . . _ _ , . , _ - . . _ . . . _ _ - , _ _ . _ . _- -



. - _ .. . .

. WELDER EVALUATION REPORT
-

-

cpi L- SHNPP

METALLURGY / WELDING UNIT
i

NAME
SYM80L M - C CRAFT d6<

WORK [jSIG T & Gl - A m AREA #MFOREMAN ,, 1 ~
.- WPS NO. ///

PERFORMANCE ON UN
SAT.' GOOD EXCgA ,

ST ING KNCWNIG -IF ( C''! Z';*L")
2G -RE) I /
3G-(3ff>

v4G s9 | 7
.

SG -6G i

FLARE EEVEL GROOVE V
AUTO STUD WELDINC
SKEWED T JOINTS t/

/
RESTRICTED ACCESS /
CLEAN UP OF WELDS |

,

/
FOLLOWS PROCEDURE;

/
PERFORMANCE VS

-

CAPABILITY
y

ATTlTUDE
/

1

I;

,

WELDERS COMMENTS:gg 4m yto;

.

:
<

W LDING, SUPERVISORS COMMENTS: WA /m C

7', .

(

>

-WELDING SUPERVISORS SIGNATURE # b
DATE % E'F# ~ o

'

\
0U06G1,

-

,. - - . . - . . . - - ...,.,--.--,n-,,.,.,..-,.w- ,-,..-.,-.,n..,,,,,,,,,,.,,,,,,,.,.,,,,.n,,n_,,nm, _ , , , . , ,



vi uuv ui s t. v r, u u M i i V I N Mt FUK I
~ ~ ~ ~ ~ ~

CP4 L- SHNPP.
.

METALLURGY / WELDING UNIT
-

|

NAME OLOM CRAFT bb
WORK A8S)QNMENT M ~ l-

'-

FOREMANt h
' AREA 446*-

WPS NO. /A-V i

.

PERFORMANCE -ON U
SAT. GOOD EXC O Ng g w- ,

IG -IF g( ' !! 200'.") j2G -(F) ;

V '

3G@D v,
4G -db/ '

5G 6G 4

FLARE EEVEL GROOVE V
AUTO STUD WELDING V
SKEWED T JOINTS v
RESTRICTED ACCESS /
CLEAN UP OF WELDS,

V
FOLLOWS PROCEDURE /

i
,

'

PERFORMANCE VS
CAPASILITY

'

y
ATTITUDE

: /

i
1

1

; WELDERS COMMENTS. gdd 6 y
.,i

.

WELDING c PERVISORS COMMENTS' MA /% Af VW
.

:
'

.

;
WELDING SUPERVISORS SIGNATURE /4b
DATE J/- d- 7% .

,

00085o
,

0 em

-.-.._-.. __,..--,.--+-,-._ .--. - ,,---- m_.w.- ..--,.e....-v ----,--.,,.__-..-.,,,,,-------,-,,,.,...,--,~%mem-,..,y --,,-,,w---m,- ,



wt-LDE.R EVALUATION REPORT'
.

CP4 L - SI-INPP.

METALLURGY-/ WE LDINC UNIT

NAME 1 s u 5 SyMsOL E @ CRAFT 46i

WORK ASSIGNMENT Sh Lh Pl*'

AREA # # A.FOREMAN P1hC5:
WPS NO. faL

PERFORMANCE ON U.

SAT. GOOD EXCgA .
ST N ING KiNCWNIG -IF ( 12"! |.C;%"),.

RO 2F |

(3G)3F |
4G 4F |'

5G -6G 4

FLARE EEVEL GROOVE
4

AUTO STUD WELDING
_ SKEWED T JOINTS,

!
RESTRICTED ACCESS
CLEAN UP OF WELDS v

| FOLLOWS PROCEDURE V
PERFORMANCE VS

j CAPABILITY V
ATTITUDE /

:

!

|

| 1

WELDERS COMMENTS:,

:

! WELDING SUPERVISORS COMMENTS *.

} Uh M M%S&?g |
; I

'

f

!
)'

:

WELDING SUPERVISORS SIGNATURE b
DATE '7'204v '

,
'

,
-

_ _ -
0Q0853 |

,

.



WELDER EVALUATION REPORT
-

'

CP4 L- SHNPP

METALLURGY / WELDING UNIT

NAME 8 E-)/t SYMBOL d ('O CRAFT 44
WORK ASSIGNMENT E Fe u 9 #- e AREA _#ea .? e /FOREMAN N. N'4// WPS NO. /M/

'

PERFORMANCE ON U
SAT. GOOD EXCg

ST N ING KB.CWN
,

1IG -IF ( 'Z1 LO';*L")
yA2G -2F I /

3G -3F 1

4G 4F ,,4
, a ss(5G)6G S ,/

FLARE BEVEL GROOVE
v4

AUTO STUD WELDING
SKEWED T JOINTS v4

i

RESTRICTED ACCESS #A

CLEAN UP OF WELDS aA
,/

FOLLOWS PROCEDURE ,/
PERFORMANCE VS
CAPAElLITY j
ATTITUDE /

l

I
WELDERS COMMENTS: eo c v. ese -

WELDING SUPERViSCRS COMMENTS : p,a--s u 4 * ., eo
pn a sie ~ > w,yc wsN's n , 6. J a t fr6 ae re ~ J
|s a J s'O K k.

WELDING SUPERvlSORS SIGNATUREI #8E
DATE 4- /4- f' 3 '

000851
-



WELDER EVALUATION REPORT
.

CP?L SHNPP
METALLURGY / WELDING UNIT

NAME M h
WORK AS$1GNMENT h~SYMSri 8873 CRAFT d 61
FOREMAN

' AREA W M
WPS NO. / # <<' ~

PERFORMANCE ON U
STffSAT. GOOD EXCg

:NG Ki\ //N
iG -1F / 7;,2 2,72.7 ) || | | |
2G 659 || 7 |
3G -C$ || |V I

'

4G i9 || |/ I
5G -6G || | | |C
LARE EE'/EL GPOO/E il / | I |

,

AUT3 STUJ '//ELC;UC ll l | _| | | V
SKEY.ED T JOINTS II | | V | | |
RESTRICTED /-CCESS | | | /| | |
CLEAN UP CF WELDS || | / | | |
FOLLOWS PROCEDUREll / | | |
PERFORMANCE VS
CAPAE!LITY /_
ATTITUDE | | [ | | |

Il l | | | |
|| | | | | |
|| | l I ! l

|| l i l i I

W LDERS COMMENTS: ffmsv p3

G/LL FYW tL
,

$& W f a:o- W .
WELD!NG. SUPERVISORS COMMENTS:

& M
ry &' 6%'e Wh & AJO
gw;wn/<ww wg-

WELDING SUPERVISORS SIGNATURE -

DATE 7- Y'I b

000855-



. : WELDER EVALUATION REPORT
'CP? L- SHNPP

. . -

METALLURGY / WELDING UNIT

NAME N h SY SOL M B
|

CRA NWORK)/ SSIGNM'N h A -e~o AREA ASFOREMAN
WPS NO. MV

PERFORMANCE ON UN
-

SAT. GOOD EXCg
ST N ING Kh, WN

,
i

IG -IF -( [7" 70'C;')
2G -GFJ l

,

3G QE) L/

4G C45/ /
/5G 6G 4

FLARE BEVEL GROOVE'

t/
AUTO STUD WELDING

;
SKEWED T JOINTS t/

/
RESTRICTED ACCESS v
CLEAN UP OF WELDS V
FOLLOWS PROCEDUREi 7
PERFORMANCE VS
CAPABILITY,

VATTITUDE
<

|
I

3
.

WELDERS COMMENTS: pgg 4 4 c e ___ si

,

5

1
-

I
!

WELDING SUPERVISORS COMMENTS:h /w wfA t v A l b u.) & n - 4 = ma

0434^ /w b h
.

t

:

WELDING SUPERVISORS SIGNATURE Al-
DATE /d'# 7- fL

'
.

0008G'3
'

,

__ . -._-- . . - _ _ _ - - - . - . - _ _ - - . - _ - - . - - .



WELDER EVALUATION REPORT.

CPL L - SHNPF-

METALLURGY / VlELDING UNIT

NAME_ Z 0. PR to F SYMBOL A 02 CRAFT 6b
WORK ASSIGNMENT SAor, Fea; m3 AREA anorana mse
FOREMAN .I m a n rix; WPS NO. /-Ma -r

PERFORMANCE ON UN SAT. GOOD EXC OUT UN
SAT. ,

STANDING KNCWN i

IG -IF ([^"|,;'d%!;'") UJ g. !

2G (2I)- | V
3G-3F

M/4
% -4F U/A

(5G-)-6G N V '

FLARE EEVEL GROO/E M/g
AUD S JD V/ELClfl0 U/g
SKEWED T JOINTS N/j9
RESTRICTEC ACCESS V
CLEAN UP OF WELDS if
FCLLOWS PROCEDURE V
PERFCRM.hNCE VS
CAPAEILITY #

f
ATTITUDE v/

.

I

WELDERS COMMENTS:

Seit)G .

WELDING SUPERV,GORS CCMMENTS: M//M N//5 Crod)
KivoL G u G C O f 9 8b O!"G A M O Yn'(Eb ^2'DE '''
HI6 k)cR tc , ysa4 u a PE>a tW & G.

WELDING SUPERVISORS SIGNATURE 1/ Nau//
DATE 1 - N -B1 '

000857;
.

.

. _ _ _ _ _ , , _ . . . . _ - - - - - - - - - - - --- "'' - '- ~ ~ ~ ~ ~ ~ ~ ^ ~ ~ ~ ~ ' ' '~



.

-

WELDER EVALUATION REPORT
-

cpi L - SI-INPP

METALLURGY / WELDING UNIT

NAME E 2oAAJ
EML BOL EId* CRAFT 3 LSYM

WORK ASSIGNMEN AREA _ 4 4 4FOREMAN W 3' WPS NO. 1 4 <
PERFORMANCE ON U

duSAT. GOOD EXC NgA

IG -IF ( y ,,.. , ,. )
2G12F t

v
3G-W y
4G -4F /
SG-6G S

FLARE EEVEL GROOVEi 7

AUTO STUD WELDlNC |
{ /SKEWED T JOlNTS

i

RESTRICTED ACCESS v'
/

CLEAN UP OF WELDS V
FC-LLOWS PROCEDURE v'
PERFORMANCE VS
CAPABILITY /
ATTITUDE

/
l

I

WELDERS COMMENTS: Wdid!- M xo # w A-

WELDING f;UPERViSC,RS COMMENTS '. pg._ &v&./-% tv' d L-v i
tu'<.bl k b < L ., f 'd /

,

WELDING SUPERVISORS SIGNATURE -- O-'
u

7 ',3 - f'
-

DATE

A S L- A



- . _ . . - - .. . ..

WELDER EVALUATION REPORT
-

-( CP4 L- SHNPP

METALLURGY / WELDINC UNIT
i

.

|

NAME ZM
SYMBOL SJ30 CRAFT 2 2WORK ASSIGNMENT #suo tad #Ne t AREA #4 4 -co.-, eFOREMAN PAtks,

WPS NO. leu
'

PERFORMANCE ON UN

STf(NGgA SAT. GOOD EXC
KNOWN

IG - IF_ ( 7" 200'.'')
2G -gF) |

4. --

M>

3GT3FJ
4. -

4G #E).

' V5G 6G 4

FLARE EEVEL GROOVE
W ;

AUTO STUD WELDING
a, -

;

: SKEWED T JOINTS -

_ RESTRICTED ACCESS
, i--

;
_ CLEAN UP OF WELDS

1.
"

1
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t

1.0 SCOPE

The purpose of this procedure is to define general welding requirements for l

welding of structural steel (seismic and non-seismic), hangers, and other steel

construction. It does not apply to attachment welds to pressure containing
components under the jurisdiction of ASME or ANSI codes.

_

.

2.0 REFERENCES

2.1 Site Specification 033, Structural Welding for Permanent Plant
Construction, Latest Revision

2.2 Site Specification 034, NDE, Visual Inspection and Testing

Requirements for Code Class 1,2,3, BOP Piping Systems and

Nonscismic Structures for Permanent Plant Construction, Latest
Revision

2.3 MP-01, Qualification of Welding Procedures
'

2.4 MP-02, Procedure for Qualifying Welders and Welding Operators
2.5 MP-03, Welding Material Control
2.6 MP-05, Procedure for Stamping of Weldments
2.7 MP-09, Procedure for Welding Equipment Control
2.8 Site Specification 021, Purchasing of Welding Materials
2.9 MP-10, Procedure for Repair of Base Metal and Weldments
2.10 WP-18, Miscellaneous Steel Fabrication

2 .11 MP-04, Procedure for Heat Treatment

2.12 WP-30, Erection of Structural Steel, Latest Revisiong

2.13 WP-110, Installation of Safety Related or Seismic Class 1 Pipc Ilangers
2.14 WP-203, Installation of Seismic Class 1 Electrical, Cable Tray, Tray

Supports, Conduit and Conduit Supports

2.15 gy$1P-105, Installation and Inspection of Equipment (Safety-Related
' S smic Class I and NNS)

,

3.0 GENERAL

3.1 All welders shall be qualified in accordance with Reference 2.4.
3.2 All welding procedures shall be qualified in accordance with References

2.3 and 2.1. ,, Welders and welding procedures shall either be qualified to
*

ASME Section IX or AWS DI.1, as applicable.

1

, -- - - -
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DESCRIPTION

(.
Welds shall be stamped in accordance with Reference 2.6.3.3

3.4 Welding materials shall be controlled in accordance with Reference 2.5.
i

3.5 Welding equipment shall be controlled in accordance with Reference

2.7.

3.6 All weld repairs and base metal repair shall be performed in accordance

with References 2.1 and 2.9.

3.7 in case of conflict between this procedure and the AWS Code, the

ASME or AWS Code, as applicable, shall govern. Any conflict shall be

brought to the attention of the Discipline Engineer-Metallurgy / Welding.

3.8 When a QA or Welding Inspector hold point is reached, the Welding QA

Specialist, or his designee, or the Metallurgy / Welding Engineering

representative shall be notified.

3.9 The Discipline Engineer-Metallurgy / Welding shall have the authority to

assign or remove welders and welding operators at his discretion.
3.10 The choice of welders to perform field welds should be based on th R7

qualification to weld the full thickness of the field joint. The Discipline
Engineer-Metallurgy / Welding must be notified to evaluate any

situations where this may not be possible to ensure that the actual

thickness welded by each welder does not exceed his/her qualification

thickness range and permit documentation when deemed necessary.

4.0 PROCEDURE

4.1 Weld Joint Preparation
| R7

1. Weld joint configuration shall be as specified on the design

drawing and/or the welding procedure specification. For

prequalified weld joints for full penetration and partial

penetration joints, the joint design shall be as detailed in AWS Dl.1

in Figures 2.9.1 and 2.10.1, along with the legend in Table A.

2. Weld joint preparations for welding against a backing bar shall be | R7

in accordance with the welding procedure specification. For

joints requiring metallic backing, the root opening should be 3/16

inch optimum. Root openings less than 3/16 inch or greater than

..

.
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(4.1.2. cont'd.) l

1/2 inch are not permitted (unless allowed by WPS) without

written approval from Metallurgy / Welding Engineering.
4.2 Weld joint preparation of the base metals shall be accomplished by

machining, grinding, oxygen-fuel cutting or air-are cutting. Thermal
processes shall be followed by grinding or machining of at least 1/16
inch.

1. Surfaces to be welded and surfaces adjacent to a weld (within 1/4

inch of where the toe of the weld will be) shall be free from loose
or thick scale, slag, rust, moisture, grease and other foreign

material that would prevent proper welding or produce

objectionable fumes. Mill scale that can withstand vigorous wire
brushing, a' thin rust-inhibitive coating (such as deoxaluminate

paint), or anti-spatter compound may remain with the following
exception. For girders, all mill scale shall be removed from the

surfaces on which flange-to-web welds are to be made by

submerged arc welding or by shielded metal are welding with low -
,

hydrogen electrodes.

2. The surface of base metal approximately one inch adjacent to the

weld joint, in'the plane of welding, need only be cleaned of those

loose materials which may fallinto the molten weld metal and g7

coatings which, due to fumes caused by heating or burning, could

leave a harmful residue in the weld. Tightly adhering rust which

has been cleaned with a hand wire brush shall be permissible.
.

'3. Deoxaluminate paint can remain on the base metal and the

prepped edges and surfaces to be welded. If rust appears where

deoxaluminate paint has been applied to the prepped edges and.

surfaces to be joined by welding, it should be removed; however,

if rusting appears on the base metal within the area one inch from

the weld prepped edges, only wire brushing of these areas is

necessary to remove any loose particles which could fall into the

molten weld metal during welding of the joint. Due to corrosion,
R7

surfaces on the base metal may contain pitting. Wire brushing of
,

.

- - . -, ,,
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(4.2.3. cont'd.)
these surfaces is cdequate to remove loose rust scale without

removing tightly adhering rust oxide film from the pits.
The cleaning shall be done by wire brushing, grinding, abrasive4. I
blasting using angular aluminum or silicon carbon grit, or the use

of an approved solvent. All grinding shall be done using only
rubber or resin bonded aluminum oxide or silicon carbide grinding

wheels or tungsten carbide burrs. Tools used for grinding or

cleaning carbon steel shall not be used on stainless steel or nickel

base material.*

5. Prior to weld joint inspection, any coatings that will prevent*

R7visual or non-destructive inspection of the weld and heat-affected

zone shall be removed (approximately 1/2 inch from the toe of the .

I

weld, where accessible). ;

4.3 Weld Joint Tolerances and Fit-Up

The parts to be joined shall be placed into as close contact as practical.

When a gap exists between the parts to be welded, the gap shall not

exceed the tolerances as follows:

~1. Fillet Fit-Up

If the weld g&p is 1/16 inch or greater, up to a maximum of 3/16

inch, the leg of the fillet weld shall be increased in increments of

1/16 inch,1/8 inch or 3/16 inch such that the increase in leg size is

equal to or greater than the actual fit-up gap. (Example: Fillet
weld fit-up gap is 3/32 inch and the drawing calls for a 1/4 inch

fillet weld - the actual weld should be a 3/8 inch fillet weld.) A
total of 5/16 inch is allowed when a backing or seal weld is used to

prevent melt-thru and the thickness of the sections is three inches

or greater.

2. Partial Penetration Groove Welds Tolerance
The weld gap shall not exceed 3/16 inch maximum; however, a
maximum ~ of 5/16 inch gap is allowed in cases involving rolled

shapes or plates 3 inches or greater in thickness, provided a

backing or seal weld is used to prevent melt-thru and the final

.- _ -
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(4.3.2. cont'd.)
weld meets the requirement for effective throat as described

below. Partial joint penetration groove welds made by shielded

metal are welding, gas metal are welding (except short circuiting 1)
,

transfer), or flux cored are welding in butt, corner, and T-joints j
,

which may be used without performing the joint welding

procedure qualification tests, are subject to the limitations

specified in 4.3.2.3.

1. Definition
Groove welds without steel backing, welded from one side,

and groove welds welded from both sides but without back

gouging, are considered partial joint penetration groove

welds.

2. All partial joint penetration groove welds made by short
circuiting transfer gas metal are welding (see Appendix D)

shall be qualified by the joint welding procedure.

qualification test.
( o

3. Dimensional Tolerance
Dimensions of groove welds specified on design or detailed

drawings may vary from the dimensions shown in AWS Dl.1 |R7

Figure 2.10.1, only within the following limits:

1. The groove angle is minimum. It may be detailed to
exceed the dimensions shown by no more than 10

degrees.

2. The radius of the J-grooves and U-grooves is

minimum, it may be detailed to exceed the

dimensions shown by no more than 1/8 inch (3 mm). U-

grooves may be prepared before or after fit-up.

3. Double-groove welds may have grooves of unequal

depth, providing the weld deposit on each side of the

joint conforms to the limitations of Figure 2.10.1.

4. The minimum root face of the joints shall be 1/8 inch

(3mm), except that the minimum root face for joints
,,

.
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(4.3.2.3.4. cont'd.)
to be welded by submerged are welding shall be 1/4

inch (6mm).
The effective throat of partial joint penetration square ,4.
single- or double-V , bevel , J , and U-groove welds shall be
as shown in Table 2.10.3. Shop or working drawings shall

specifiy the groove depths (S) applicable for the effective
throat (E) required for the welding process and position of

welding to be used.
Groove preparations detailed for prequalified shielded metal5.
are welded joints may be used for prequalified gas metal are

or flux cored are welding.

6. Corner Joints
For corner joints the outside groove preparation may be in

either or both members, provided the basic groove

configuration is not changed and adequate edge distance is
maintained to support the welding operations without

i excessive melting.

TABLE 2.10.3*

Minimum Effective Throat for Partial Joint
Penetration Groove Welds

Minimum Effective
Base Metal Thickness of Throat *!
Eicker Part Joined

Inch mm
Inch mm

1/8 * 3 Over
To 1/4 (6.4) incl. 3/16 5
1/4 (6.4) to 1/2 (12.7) incl. 1/4 6
Over 1/2 (12.7) to 3/4 (19.0) incl.

5 /16 8
Over 3/4 (19.0) to 11/2 (38.1) incl.
Over 1-1/2 (38.1) to 2-1/4 (57.1) incl.

3/8 10

1/2 13
Over 2-1/4 (57.1) to 6 (152) Incl. 5/8 16
Over 6 (152)

* Minimum size for bridge applications is 3/16 inch.
"Except the effective throat need not exceed the thickness of the
thinner part.

|'
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(4.3.)
3. Butt Weld. Full Penetration

1. With the exception of 4.3.3.2 for root openings in excess of |

those permitted in the table below and illustrated in Figure
3.3.4, the dimensions of the cross section of the groove-

welded joints which vary from those shown on the detail
.

drawings by more than the following tolerances shall be

referred to the Welding Engineer for approval or correction.

Root Not Root
Gouged * Gouged

Inch mm Inch mm

(1) Root face of joint +1/16 1.6 Not limited
(2) Root opening of joints [l/16 1.6 +1/16 1.6

without stec1 backing 9/8 3.2
Root opening of joints +1/6 6.4 Not Applicable
with steel backing -1/16 1.6 Not Applicable

(3) Groove angle of joint +10 deg. +10 deg.
-5 deg. -5 deg..

*See 10.13.1.1 (3) for tolerances for complete joint penetration tubular
groove welds made from one side without backing in AWS DI.l.

i

+1F
y -r y ( 17

+

6-

t\ . .

R 1/16 f /16 f t 6
'" , g j4~

-1/16
(A) Groove weld wrthout (B) Groove weld with

backing - toot not gouged backing - root not pouged

.

N. 0' y
+t
6-

.

M f no hmited

(C) Groove weld without becking -
root gouged

Notes: 1
'

1. e . groove angte

2. R root opening.
3. f . root f ace...

4. The groove configurations shown are for illvittstion onty.

Hg. 3.3.4-Workmanship tolerances in
assembly of groove welded butt joints

|
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(4.3.3. cont'd.)
2. Root openings wider than those permitted in 4.3.3.1, but not .

greater than twice the thickness of the thinner part or 3/4
inch (19 mm), whichever is less, may be corrected by welding ' *

to acceptable dimensions prior to joining the parts by
,

weldir.g. Root openings larger than the above may be

corrected by welding only with the approval of the Welding

Engineer.

3. Fillet welding in the transverse direction across a gap

between two embed plates in concrete during erection of a

structural member or across a hole in the embed is

acceptable, provided the gap or hole does not exceed 3/16

inch. Where the gap or hole diameter exceeds 3/16 inch, but

not in excess of 5/16 inch, the fillet weld leg size shall be

increased by 1/8 inch minimum over the length of the weld

with the gap appearing at any location along the length.

Where the weld length is in excess of six incher, the

increased leg size may be limited to a maximum of six

inches of length closest to the gap location. Where a hole in

the embed plate exists, an acceptable alternate is to plug

weld the hole prior to making the fillet weld across it.

4.4 Weld Cleaning

1. Any cracks, blowholes, coarse ripples, grooves,, overlaps, abrupt

ridges or valleys, or other defects that appear on the surface of

the weld beads, shall be removed by chipping or grinding before

depositing the next successive bead of welding. Defects in stops

and starts shall be removed by grinding. All slag or flux 4
remaining on any bead or pass of welding shall be removed before

placing the next successive bead or pass. The finished pass shall

be cleaned thoroughly of all flux by first lightly chipping and then

wire brushing the weld for final cleaning. Excessive porosity,

entrapped slag, or crater cracks shall be ground out and blended

..

-- - - - - - ,
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(4.4.1. cont'd.)
into the weld pass. Additional weld metal shall be added when

necessary to restore the weld pass configuration, using the same

welding procedure as used for depositing the weld pass.

2. Grinding

All grinding shall be done using only approved rubber or resin
bonded aluminum oxide or silicone carbide grinding wheels.

Tungsten carbide deburring may be performed. Care shall be

exercised not to remove excessive amounts of base metal.

Concerns about the removal of excessive base metal shall be

brought to the attention of the Discipline Engineer-

Metallurgy / Welding, or his designee.

4.5 Welding

1. Welding is prohibited where the weld joints and adjacent surfaces

are wet or damp.' When necessary to prevent condensation, the

weld joint areas shall be preheated untilit is warm to hand touch,

2. , Tack welds used to secure alignment shall be removed completelyj
when they have served their purpose or shall be prepared by

grinding or other suitable means so that they may be
satisfactorily incorporated into the root pass weld. Tack welds
shall be made by qualif'ied welders using qualified welding

procedures. Tack welds shall be visually examined when they are

to become part of the finished weld and defective tack welds shall

be removed or repaired.

3. Welding of temporary attachments and clips shall be welded in
accordance with the procedure applicable to the assembly and as

outilned below.

1. Welding is prohibited where the weld joints and adjacent

surfaces are wet or damp. When necessary to prevent

condensation, the weld joint areas shall be preheated until it

is warm to hand touch.

2. Tack welds used to secure alignment shall be removed

completely when they have served their purpose or shall be
,,

.
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(4.5.3.2. cont'd.)
prepared by grinding or other suitable means so that they

may be satisfactorily incorporated into the root pass weld.
Tack welds shall be made by qualified welders using

qualified welding procedures. Tack welds shall be visually
~

examined when they are to become part of the finished weld

and defective tack welds shall be removed or repaired.

Welding of temporary attachments and clips shall be welded3.
in accordance with the procedure applicable to the assembly

and as outlined below.

1. The material must be suitable for welding and be

compatible with the component material to which it is

attached, but need not be certified material. f..

2. Weld material must be compatible with the base

material and certified in accordance with Reference

2.8.

3. The welder and the procedure shall be qualified in

'' accordance with References 2.4 and 2.3, respectively.

4. The temporary attachment, when required, shall be

iemoved by cutting, grinding, or air-are gouging and
'

the area shall be ground and blended into base metal.

Care shall be exercised not to remove excessive base
material. Temporary attachments shall not be

removed by hammer blows.

5. "After removing temporary attachments from seismic

and non-seismic structural components, craft

personnel shall request, in writing, using Exhibit 6, ,

that Metallurgy / Welding personnel examine the area 37

to determine that the surface has been made flush
with the original surface as required by AWS D1.1,

- paragraph 9.24. The area of removal of permanent

plant structure' items due to design changes,
mislocations, aM., shall be subjected to the same

.

. . .
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(4.5.3.3. cont'd.) inspection criteria as temporary attachments and shall
be handled as noted above. If additional examination
(such as a D-Meter) or a base metal weld repair is
required, a Welding Engineering Hold Tag (see ExhibitR7 E

7) shall be placed on the area of c6ncern until such
examination and/or repairs are initiated. Base metal
repairs shall be handled in accordance with Reference

2.9."
.

Backing Strips6.
Backing strips, or spacer blocks, where permitted,
shall be compatible with the base materials for similar

base material welds. For dissimilar metal welds the
higher alloy material shall be used. Groove welds with|R7
backing shall conform to AWS D1.1, Figures 2.9.1 or,

2.10.1, or applicable WPS.

7. Tack Welds

All tack welds shall be made in accordance with an
- approved welding procedure by a qualified welder.

Cracked or broken tack welding shall be removed.
Tack welds shall blend smoothly at both ends and shall
be even in size with no abrupt change in contour thus
allowing proper inclusion into the weld. Multiple-pass

tack welds shall have cascaded ends.
For the purpose of welding at SHNPP," weave bead8.

method" is defined as a transverse oscillation width of
not more than four times the electrode core wire
diameter, or 5/8 inch, whichever is less, for carbon
steel material. For stainless steel, weave bead width

shall not be more than three times the electrode
diameter, or 1/2 inch, whichever is less. The deposited

,

I
l

weld bead width due to weave sha11 not exceed the
limits of Appendix A for carbon steel and Appendix B

for stainless steel.'

k.

t
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(4.5.3.)
4. Controlled peening may be performed to minimize distortion

when allowed by the WPS. However, peening shall not be

used on the initiallayer or root of the weld metal nor on the

finallayer in order to eliminate cracking.

5. Before applying weld metal to the second side to be welded,

the root.of double welded joints shall be prepared by
' suitable methods, such as chipping, grinding or thermal

gouging, except for those processes of welding by which

proper fusion and penetration are otherwise obtained and

demonstrated to be satisfactory by welding procedure

qualification.

6. Welded surfaces are permitted. However, the surface of

welds shall be sufficiently free from coarse ripples, grooves,

overlaps, and abrupt ridges and valleys to meet the

following requirements. The surface condition of the .

finished weld shall be suitable for the proper interpretation .
,

!of radiographic and other required nondestructive

examinations of the welds. In those cases where there is a

question regarding the surface condition on the

interpretation of a radiographic film, the film shall be
compared to the actual weld surface for interpretation and

determination of acceptability.

7. Groove Weld Termination
Extension bars, or run-off plates, shall be removed upon

completion and cooling of the weld, and the ends of the!

| welds shall be made smooth and flush with the edges of the | R7

abutting parts.

8. Welding Procedure Specification (WPS) for Site Welding

1. Prequalified WPS for Carbon and Low Alloy Steels

A prequalified WPS listed in Table B may be used for fillet |

and butt welds, provided the weld joint detail meets the ,

'

| R7, esign details of one of those listed in AWS Dl.1, Figuresd

.

_. _ _ _ . -
_ _ _ .



. .

Form No 178S B

CONSTRUCTION PROCEDURES MANUAL SENPP Procedure No. Date
Am Annr ved

GENERAL WELDING PROCEDURE FOR $, R

GENERAL W'ELDING PROCEDURE STRUCTURAL STEEL (SEISMIC, 8

DESCRIPTION NON-SEISMIC) AND HANGERS p.,. 77 o' 26
..

,

(4.5.3.8.1. cont'd.)

2.9.1 or 2.10.1 (attsched), and the material is ASTM A36 or a

Group II (AWS Dl-1) as listed below:

GROUP II

ASTM A36 AShM A570 All

Grades
ASTM A53 Grade B ASTM A572 Grades

42,45,50
ASTM A106 Grades A,B,C, ASTM A573 Grade

65
ASTM A131 Grades A,B,C, ASTM A588

CS,D,E ASTM A595 Grades
A,B,C

AH 32 & 36 ASTM A606
DH 32 & 36 ASTM A607 Grades

45,50,55
EH 32 & 36 * ASTM A618

ASTM A139 Grade B ASTM A633 Grades
A,B

* ASTM A242 Grades
C,D

ASTM A381 Grade Y35 ASTM A709 Grades
36,50,50W

ASTM A441 API 5L Grade
B*

ASTM A500 Grade A API SLX Grade
42

Grade B API Spec, 2H
ASTM A501 ABS Grades

AH 32
& 36

ASTM A516 Grades 55 & 60 DH 32
& 36

65 & 70 EH 32
| & 36
| ASTM A524 Grades I & II ABS Grades
| A,B,D
l ASTM A529 CS,DS

ASTM A537 Classes 1 & 2 Grade

| .

E

*Do not weld without Welding Engineering's permission
because of special AWS Dl.1 requirements.

1

4

- - . , - , , _ . - - . , . , . , .. - - .
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(4.5.3.8. cont'd.) Qualified WPS for Carbon, Low Alloy Steels and Stainless Steels
.

2. >

A qualified WPS must be used when the material or prequalification |

requirements are not met as required by 4.5.8.1. For materials in Table
C Tattached), the welding of the joints shall be in accordance with a h
WPS listed in Table B. Also for dissimilar weld joints between P-1 ,

materials and 304 stainless steel (P-8), the WPS shall be as listed in

Table B.
WPS (Qualified) Assigned by Metallurgy / Welding (Seismic Class I)3.
Seismic Class 1 structural steel and hangers of P-1 material, such as

ASTM A-36 requiring weld joints which are butt (partial and full

penetration) or fillet welds of two components in which the thickest
member (measured at the weld joint) is over 1-1/2" thick, shall not be

welded without written instructions on welding and required hold points

from the Discipline Engineer, Metallurgy / Welding. The written
instructions shall be on drawings issued in accordance with Reference

.

2.12 or a WDR in accordance with References 2.13 or 2.14. These
instructions shall contain the WPS, filler metal, preheat, post weld heat

treatment, and required NDE hold points, as applicable. The written

instructions and the WDR shall be approved by the Discipline Engineer,

Metallurgy / Welding. .

,

WPS assigned by Metallurgy / Welding for balance of plant (BOP) shall be4.

by Exhibit 2 when deemed necessary by the Welding Engineer or Area

Engineer.
;

For completed structural components which have been field welded but5.
for which the SWDR is no.t available, the following shall apply:

1. A notation shall be made on the " recreated" SWDR for the WPS

and filler metal for fillet welds that the welds were welded "In?*

'I' accordance with (IAW) MP-08". This is based on the fact that site R8'

welding requirements for structural welding are performed in'

accordance with MP-08 and the guidelines for WPS and filler

metal selection are per Table B. Filler metal for field use is

controlled in accordance with MP-03.

2. For groove welds contact Metallurgy / Welding Engineering.

... .. . .
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(
9. When welding on seismic structures, the welder or his supervisor

shall be responsible for recording the welder's symbol and the WPS

revision number on the Seismic 1 Weld Data Report. Each welder

performing welds to the WDR shall have his or her symbol written

on the Seismic 1 Weld Data Report.
~

10. Welding of equipment (Reference 2.15) shall be in accordance with
'

the requirements of this procedure and the following.

1. Fillet welds and plug welds for joining switchgear (ASTM

A569 and/or AISI1015 to 1020) and/or motor control centers

(A-36) to embedded steel (A-36) shall be accomplished using

WPS 1A4, latest revision.

2. Welds not covered in paragraph 4.5.10.1 (including groove

welds) shall be brought to the attention of the Mechanical

Engineer and the Welding Engineer prior to the initiation of

field welding.
11. Plug Welds

The technique used to make plug welds when using shielded metal
k are welding, gas metal are welding (except short circuiting

transfer), and flux cored are welding processes shall be as follows.

1. For welds to be made in the flat position, each bead shall be

deposited around the root of the joint and then deposited

along a spiral path to the center of the hole, fusing and

depositing a layer of weld metal in the root and bottom of

the joint. The are is then carried to the periphery of the

hole and the procedure repeated, fusing and depositing a

layer of weld metal in the root and bottom of the joint. The

are is then carried to the periphery of the hole and the

procedure repeated, fusing and depositing successive layers

to fill the hole to the required depth. The slag covering the
weld metal should be kept molten until the weld is finished.

If th.e are is broken or the slag is allowed to cool, the slag
must be completely removed before restarting the weld.

2. For welds to be made in the vertical position, the are is

started at the root of the joint at the lower side of the hole

1
*

|

,
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(4.5.3.11.2. cont'd.)
and is carried upward, fusing into the face of the inner plate
and to the side of the hole. The arc is stopped at the top of

the hole, the slag is cleaned off, and the process is repeated

on the opposite side of the hole. After cleaning slag from

the weld, other layers should be similarly deposited to fill

the hole to the required depth.

3. For welds to be made in the overhead position, the

procedure is the same as for the flat position, except that

the slag should be allowed to cool and should be completely

removed after depositing each successive bead until the hole

is filled to the required depth.

12.. Slot Welds
Slot welds shall be made using techniques similar to those

-

specified in 4.5.11 for plug welds, except that if the length of the
slot exceeds three times the width, or if the slot extends to the

edge of the part, the technique requirements of 4.5.11.3 shall
( ,

apply.

4.6 ' Weld Profiles
1. Weld profiles shall be in accordance with the following.

1. Size of fillets and partial penetration welds shall be in

accordance with drawing, symbols and dimensions.

2. The faces of fillet welds may be slightly convex, flat or

slightly concave as shown in Exhibit 1, A, B, and C, with
.

none of the acceptable profiles shown in Exhibit ID. Except

at outside corner joints, th'e convexity shall not exceed the

value of 0.1S plus 0.03 inch where S is the actual size of the,

fillet weld in inches (see Exhibit IC). When the fillet weld
gap between parts to be jointed equals or exceeds 1/16 inch,

up to 3/16 inch maximum, the leg of tne fillet weld shall be

increased, as a minimum, by the total amount of the gap. A
total of 5/16 inch is allowed when a backing strip is used and

the thickness of the sections is 3 inches or greater.
| ,,

:

|

|

._ __ _ .
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(4.6.1. cont'd)
Groove welds shall preferably be made with slight or3.
minimum reinforcement except as may be otherwise

^

provided. In the case of butt and corner joints, the
,

E-

reinforcement shall not exceed 1/8 inch (3.2 mm) in height

and shall have gradual transition to the p' lane of the base
metal surface (Exhibit IE). They shall be free of

discontinuities shown for butt joints in Exhibit IF.
Surfaces of butt joints required to be flush shall be finished4.

so as not to reduce the thickness of the thinner base metal*

or weld metal by more than 1/32 inch (0.8 mm) or five

percent of the thickness, whichever is smaller, or leave
reinforcement that exceeds 1/32 inch. However, all

reinforcement must be removed where the weld forms part

of a faying or contact surface. Any reinforcement must
blend smoothly into the plate surfaces with transition areas

free from edge weld undercut. Chipping may be used
.<

provided it is followed by grinding.
Undercut shall be no more than 0.01 inch (0.25 mm) deep5.
when the weld is transverse to the primary stress in the part

that is undercut. ' Undercut shall be not more than 1/32 inch
(0.8 mm) deep when the weld is parallel to the primary

stress in the part that is undercut.

6. Welds shall be free from overlap.
!

Care shall be exercised to avoid are-strike on the base7.
|metal outside of the joint groove. The are-strikes shall be
|

. removed by grinding and shall be visually inspected.

Pipe hanger field and shop weld profiles (seismic and non-seismic)2.
shall be in accordance with the following.

The area to be examined shall be sufficiently free from1.

foreign matter to allow for examination of the weld area.

.

!

___ _ _ . . _ . . . . . . .



- .- ________-.._-__________ - _

e- .

Form No 1784 9
' "*

CONSTRUCTION PROCEDURES MANUAL Sm&P As A eve r1

. GENERAL WELDING PROCEDURE FOL sevi" 8
GENERAL WELDING PROCEDURE STRUCTURAL STEEL (SEISMIC,

of
DESCRIPTION

NON-9 FT RMT M A*m MANCppq Page y y

(4.6. cont'd)

2. Surfaces and edges to be welded shall be smooth,

| uniform, and free from fins, tears, cracks, and other |'

| discontinuities which would. adversely affect the quality or

strength of the weld.
.

3. Check to assure the weld has no cracks.

4. Check to assure that complete fusion exists between weld

and base metal and adjacent layers of wcld metal.

Incomplete (lack of) fusion shall be considered acceptable if

1/16 inch or less in length.

5. Check to assure that all craters are filled to the full cross

section of the weld.
6. Confirm the weld profiles are in accordance with the

illustrations outlined on Exhibit 3.
~

! 7. A fillet weld in any single continuous weld shall be

permitted to underrun the nominal fillet weld size required-

1 by 1/16 inch without correction, provided that the
n

cumulative length of undersize weld does not exceed 10% of

the length of the weld. On web-to-flange welds on girders,

no underrun is permitted at the ends for a length equal to

twice the width of the flange.

8. Check to assure that any conditions of undercut do not

exceed 1/32 inch in depth.

9. Surface porosity shall be less than 1/16 inch in size of

greatest dimension. The sum of the greatest dimensions of

porosity shall not exceed 3/8 inch in any linear inch of weld.

Piping porosity in fillet welds shall not exceed one in four

inches of weld length and the maximum diameter shall not

exceed 3/32 inch in size.
10. Skewed tee fillets and flare bevel groove welds shall be

measured in accordance with the outlined illustration in |

Exhibit 4.

*
.
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||(4.6.2. cont'd)
11. When the toe of a fillet extends into the radius of a tube

'

steel member and that leg is determined to be undersized, a.

check shall be made to confirm that the undersized leg is

equal to the theoretical effective throat. The entire profile
'

of the weld shall be equal to or greater than the theoretical

effective throat (see Exhibit 5).

12. Tightly adhering weld spatter is acceptable.

13. Arc strikes 1/16 inch or less shall be considered acceptable

provided the base metal or deposited metalis not cracked
and there is no bimetallic inclusion (copper, stainless steel

filler metal).

14. Non-structural end cap welds shall meet the above

acceptance criteria except that indications less than 3/16

inch in length, per one inch of weld length, shall be

considered non-relevant.

4.7 Shielding
[ The shielding gas and flow rate shall be as specified by the assigned

WPS. The shielding gas shall be welding grade argon (99.95%), helium,

mixture of argon add carbon dioxide, or argon and helium.

4.8 Control of Preheat and Interoass Temperature

Preheating techniques and preheat and interpass temperature

measurement shall be such as to ensure that the full thickness of the
weld joint preparation and adjacent base metal is at the specified

temperatures required by AWS Dl.1 of Table 4.2, or applicable WPS.

When flame heating is used, only a neutral flame shall be employed.

Temperature shall be determined by either contact pyrometers,

thermocouples or temperature indicating crayons.

4.9 Dissimilar Butt Weld and Fillet Weld Joints

1. Any carbon or low alloy steel weld prep requiring post weld heat R7

treatment (PWHT) which is to be welded to stainless steel
(dissimilar joint) shall be buttered with type Ni-Cr-Fe (F No. 43)

.

- - _ .
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(4.9.1. cont'd)

filler metal and post weld heat treated after buttering. The
minimum thickness of the buttered area after end preparation

shall be sufficient to keep the temperature of the carbon or low

. alloy steel below its critical temperature during welding. The
~

joint shall then be welded with Ni-Cr-Fe (F No. 43) material. The
~

completed joint shall not be subjected to PWHT.

2. Dissimilar butt joints made of carbon / low alloy steels that do not

require PWHT may be welded, without buttering, using type 309 )
(F6 or F5) or Ni-Cr-Fe (F No. 43) filler metal for the entire' joint. I

The completed joint shall not be post weld heat treated.

4.10 Deviations
1. The requirements of this specification shall be complied with

during field welding except that waivers on specific sections of

this document can be granted, only in writing, by the SHNPP

Disciplihe Engineer-Metallurgy / Welding and then only when such

waivers do not violate AWS Code or the requirements of,

References 2.1 thru 2.4.

2. In the situation where the requirements of this procedure and the

Code conflict, the Code requirement shall be complied with.
3. Any conflicts or needs for changes during the course of welding a

joint using this specification shall be resolved by the Discipline

Engineer-Metallurgy / Welding, or his designee.
4 .11 Post Weld Heat Treatment

1. When required by field construction drawings, or specifications,

PWHT will be accomplished in accordance with the requirements

of Reference 2.11 for welded steel greater,than 1-1/2 inches in

thickness at the welded joint. A sufficient number of

thermocouples shall be provided to assure an adequate

temperature history. Stress relief of welded assemblies shall be

performed when an assembly is under restraint during welding,

when high shrinkage stresses are a result of welding, when

.

J
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(4.11.1. cont'd)
weldments are of a complex design configuration, or when

machining close tolerances requires it.

2. For Seismic Class 1 structures, heat treatment charts and data

sheets shall be identified as to component (s) and processed. When

dated and signed they become part of the doedmentation record.

3. Marking fluid, chalk, tape, tags and other materials deleterious to

components during thermal treatments shall be removed with

suitable solvents.

4.12 Insoection and Tests
NDE and visual inspection shall be performed and evaluated, when

required, by using qualified personnel and procedures meeting the

requirements of Reference 2.2. Non-seismic items will be inspected by

a Welding Supervisor, Metallurgy / Welding. For seismic items, a QA

Welding Specialist or his designee shall perform the inspection.

4.13 Repairs to Base Materials and Welds

Repairs to base materials and welds shall be done in accordance with

AWS Dl.1 and MP-10.

4.14 -Quality Assurance

1. Seismic Class 1

Field weld data for full penetration welds shall be forwarded to

the QA record for storage and shall include:

1. Seismic Class 1 structural welding shall be subjected to the

requirements of CP&L's corporate QA Program, Part I.

2. Welding materials shall be identified and controlled so that

they can be traced to each welded section of structural
steel, or else a controlled procedure shall be employed

which ensures that the specified materials are used.

2. Seismic 1 Records
Field weld data for all full penetration welds shall include:

1. Identification of the welding procedure used.

2. Welder or welders performing the welding operation.

''

F ..

i V
!
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(4.14.2. cont'd)

3. Filler metal.
4. PWHT data.

5. NDE results and repair weld data NDE inspection.

4.15 To protect permanent plant equipment and cable trays in the area from

damage prior to the initiation of the welding, cutting, burning or are

gouging operation, precautions shall be taken by the welder or fitter.
Protection shall be in the form of an approved fire resistant or fire

retardant material. If equipment is located over openings in the floor

which permit hot metal to drop through to the equipment underneath,

the same precautions apply.
.

5.0 EXHIBITS AND APPENDICES

5.1 Exhibit 1 - Acceptable and Unacceptable Weld Profiles (Rev. 0-9/79)

5.2 Exhibit 2 - Welding Inspection Assignment (Rev. 0-7/80)

5.3 Exhibit 3 -Illustrations of Weld Profiles For Pipe Hangers (Rev. 0-7/83)

f 5.4 Exhibit 4 - Measurement of Skewed Tee Fillets and Flare Bevel Groove

Welds on Pipe Hangers (Rev. 0-7/83)

5.5 Exhibit 5 - Measurement of Fillet Welds at Tube Steel Radius on Pipe

Hangers (Rev. 0-7/83)

5.6 Exhibit 6 -Inspection Request For Damaged / Ground Area (Rev. 0-9/83)
'

5.7 Exhibit 7 - Welding Engineering Hold Tag (Rev. 0-9/83)

5.8 Appendix A - Bead Width For Carbon Steel (Rev. 0-7/83)
R7

5.9 Appendix B - Bead Width For Stainless Steel (Rev. 0-7/83)

Note:Below is a list of the attachments referenced.

1. AWS Dl.1, Figure 2.9.1 (pages 9-23)

2. AWS DI.1, Figure 2.10.1 (pages 25-33)

3. Table A

4. Table B (Rev.1-8/83) |R7
5. Table C

6. Append'x Di
.
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CAROLINA POWER 67' IGHT COMPANY*

. .

SIIEARON HARRIS NUCLEAR POWER PIANT

Welding / Inspection Assignment
*

.

.

_

WELDING 3 REY.NO. --- .--- ----- - -

PWili PROC. + R -------- ----- -----

SIZE _ _ _ _ ---_ SPEC. _ _ _ _ _ -flLL METAL TYPE-
I COMPLETE

_--

INSPECTION REQ.Cl QUIRED 0 --- -----

VISUALLY INSPECT. Fill W O ------- -
i ,

FINAL NDE RT-MT-PT UT C- -- --

PWHT MDE RT MT PT UT-VT.
- - - - -

1

RETAARKS: ----- --

i,
_ -__-- ----_ __-- -- - - ---
-_-__----- -------- - ---- -- --------- --

__ _ -_ -__-- _____ ----- ------ -----------
,

...--______ - ----------------- -------- - -t

4

Exhibit 2 Welding / Inspection Assignment
Instructions for welding seismic structures

'
and hangers.i

!

:

|

I

- _ - - _ - - _.- __ _ _ _ . _ _ _ _ _ _ _ _ _ - _ . _ _ - - _ _ _ _ _ _ _ _



. . _-

. .

, ;.t s :. > * :.
.s .

. a. n.i.
: . . . .. . . _ ,

-p ... g;.s...s. .

1.. g .n . . . --, - . , . , .
.. . . , .. .

--.- .. .

' ' , , [ N j,. Exhibit .3
-.7/83 0 *--, . .

.Rev. . . POWEE 4 I.IGHT NM ~*.
. . MP-08 c -.

~t SHRARnN BARRIS MUCLEAR POWER PLANT - .
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Desirable Tillet Wald Profile

,
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0 Exhibit 4[g*3 CAROLINA POWER & LIGHT COMPANY .
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SHEARON BARRIS NUCLEAR POWER PLIANT
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_

MEASUREMENT OF SKEWED TEE FILLETS AND FLARE BEVEL , . ~
:q

GROOVE VELDS ON PIPE EANGERS
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' CAROLINA'. POWER & LIGHT CCMPANT MP-08 . -'y/E3
- SHEARON BARRIS NUCLEAR POWER PLANT
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NEASURDIENT OF FILLET WELDS AT TUBE 5 TEEL RADIUS ON PIPE EANGERS-
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9/83 SHEARON HARRIS NUCLEAR POWER PLANT MP-08.

,

- INSPECil0NREQUESTFORDAMdGED/GROUNDAREA
'

,

Non-Seismic aSeismic gg
,

Material Type:

Material Thickness: 'RFT NOT:.

Product Form (plate, tube steel, W shape, etc.):,
,

8 Drawing /Rev.:
8 *

g Component.ldentification (embed, piece nc. etc.):
~

c2 Bldg. Elevation Zone
'

'

{ Actual Elevation Location

U Other Info:
~

-

O ~

D\\U -

Requested By: W) . Title Date
- - 3, (SigMure) ,

|

A

Visual Inspection Results:
/ Further investigation Required..

",
,

OThipkness(D-Meter)checkrequir,

Min. WALL Criteria A ~

Inch (es)
*'

; ,

Actual Results (Min.) / Inch (es) Acceptable

Y - Not Acceptable

: 0HoldTagApplied
'

,

| Weld Repair Required:
Yes O No ONt ded (See Coments).,

Coments (attach sketch, as needed):
b -

|
p //

k\'

}
''

8 - '' M . ' .., ,

E /A\ -
.

% (A\v-

i \\ '
% *

R
&
B . .

m - . .

2 Title DateInspected by:
(51gnature) -

,

.
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Rev. 0 Exhibit 7
CAROLINA POWER & LIGHT COMPANY -08NO3 ' SHEARON HARRIS NUCLEAR POWER PLANT-

WELDING ENGINEERING HOLD tad
!.

,

*

1

.

.
-

y,, . .

.

,n ,

W _._ ,| - .
3 n \n

. , . _ ..

\ t ;1. . .

s J. J ws'
,

. _

h NOT WELD.

Hold Au B y _ _ _ _ _ _ _ _ _ _ _ _ D a te _ _ _ _ _ _

Removal ized By _ _ _ _ _ _ _ _ _ Da te _ _ _ _ _ _
( -

.

-
-

.,

'
-

..

-

.
.

4

Deficientitem identification
i QU )-

-

Reason for Hold

A
'

//
O WELD to be cut out for repair O Base Me pair
O Hold .for repair instructions O Repair witho removal. 1

from installation
-

-

.
.

*
Inspector Date

v
|

.

O

, . -
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Appendix A
Rev. O MP-08
7/83

- "

CAROLINA POWER la LIGHT COMPANY

SHEARON BARRIS NUCLEAR POWER PLANT

BEAD WIDTH FOR CARBON STEEL

|

- .

.

Maximnn Weld Bead WidthSMAW Size Electrodes

1/16" 1/2"*

3/32" 3/4"
1"1/8"
1"5/32"

t'
.

GTAW Filler Materials (Manual) Maximum Weld Bead Width

*0.035" 3/4",,

*0.045" 3/4"

( 1/16" 1/4"

3/32" 3/8"

1/8" 7/16"
.

WEAVE TECHNIOUE (TRANSVERSE OSCILLATION) - MAXIMLH ALLOWABLE BEAD WIDTH
-

.

* Bare wire used in Automatic Welding

1

9

I

.

e

f

3
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Rev. O Appendix B-

7/83 MP-08
_

CAROLINA POWER & LIGHT. COMPANY-

SHEARON HARRIS NUCLEAR POWER PLANT

.

BEAD WIDTH FOR STAINLESS STEEL ~

.

4

SMAW Size Electrodes Maximum Weld Bead Width

1/16" 3/8"
.

1/2"3/32" -

1/8" 3/4" -'

5/32" 3/4"
.

3

.

GTAW Filler Materials (Manual) Maximum Weld Bead Width'

*0.035 3/8"
*0.045 5/8"

,

( 1/16" 1/4"4

3/32" 3/8"

1/8" 1/2"

WEAVE TECHNIQUE (TRANSVERSE OSCILLATION) - MAXIMUM ALLOWABLE BEAD WIDTH
-

* Bare wire used in Automatic Welding'

,

o

!
.

O

e

9'
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g~ Detalk of WeldedJoints | 9
.

1Squaregoove wold (1) y 7 '
- - - -

Butt icint (B) [ N N |Corner joint (C)
.r m. x i-.1 ,

|h Tg ''3 Tg

- - - .
,

-

, ,

**
*M = stoet (see B.2.4,9.2.5,10.2.4)

T -=a- R--- -.-R 2

88'' Groove properation
metal thickness g,

T* h Permitted shielding
(U a unlimited) As deteiW As in up Wi@ forWelding Joint

process deogneuen Tt Tr Root opening (ese 2.9.21 (ese 3.3.4) positions (FCAW) Notes

R=T, +1/16.-0 +1/4.-1/16 All - -'

B-Lla 1/4 max -

SMAW
C.Lla 1/4 max U R=T, , +1/16.-0 +1/4.-1/16 All - -

hfCAW
AR=Tg +1/16,-0 +1/4.-1/16 AllB Lla-GF 3/8 max -

Square. groove weld (1)
Butt joint (B)

-
- u

''

| ( t al'"

: 0'

-R--

Base Groove properation

"'" "*" Toleranoss** Permitted at i ng
.

Welding Joint (U = unlimited) Asoeu w As fit up welding for
Root opening (see 2.9.2) (see 3.3.4) positions FCAW Notesprocess designation T, T2

R = T /2 +1/16.-0 +1/16.-1/8 Att C-SMAW B Lib 1/4 max i-

^
B Lib-GF 3/B max - R = 0 to 1/8 +1/16.-O +1/16.-1/8 Att A.C,

FCAW
DSAW B-LI.S 1/2 max - R=0 e0 +1/16.-0 Flat -

Note A: Not prequalified for ges metal are welding using short circuiting transfer. Refer to Appendix D.

Note C; Gouge root before welding other side.

Note D: Welds must be centered on joint.

Fig. 2.9.1-Prequalified completejoint penetration groove welded joints

**The above references appear in AWS D1-1, See notes AA, for details.

.

.

|

.- ,:-... .. . . . . . . . . . . - . . . - - - . . . ... . . . . - . .. .. - .. .

!
. _ _ _ _ _ _ _ _ _ _ _ _ _ _ . . _ _ _ . . _ _ . . _ . . _ , . , _ ..-. - - - _ -
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1/81

to / Dr.SIGNOFWELDEDCONNECDONS

i
Squaregroove weto til I-
T-ioint (Tl r *V'-9|[ ;I8Corner joint (C)

_

g

T'

iNote J
+

R ~-e-
,

T2 *-

Groove properationg,
metal thickness Tolerances ** Permitted shi Id ng

Welding Joint (U = unlimited) As detailed As fit up welding ior

proces designation T T2 Root opening (see 2.9.21 (see 3.3.41 positions FCAW Notes

SMAW TC L1b 1/4 max U R = T,/2 +1/16.-0 + 1/16.-1/8 All - CJ

TC.L1.G F 3/8 max U R = 0 to 1/8 +1/16.-0 +1/16,-1/8 All Not req. A.C)^
p 4w

J
SAW TC L1 S 3/8 max U R=0 10 +1/16.-0 Flat -

Tolerances *''
SingleV groove weld (2)
Lun joint (8) g e As detailed As fit up

,

4
(see 2.9.2) (see 3.4.4)'

Y[ R = +1/16.-0 + 1/4.-1/16
g es

.

g si Ti
i e = +10*.-0* + 10*.-5* ~ )g. sj'

** t' ~ '
*

M = steel (see8.2.4.9.2.5.10.2.4i ,

*R~

Base

metal thickness Gas
Groove preparation Permitted shielding

Welding Joint (U = unlimited) Root Groove welding for

process designation Tt T2 opening angle positions * (FCAW) Notes

R = 1/4 e = 4 5* All - -

R = 3/8 e = 30' F.OH - -

SMAW B U2a U -

R = 1/2 e = 20* F.OH - -

R = 3/16 e = 30' F.V.O H Required A

R = 3/8 e = 30' F Not reo. AO #*
8.U2aGF U -

p gg
R = 1/4 e = 30* V.OH Not req. A

R = 1/4 e = 30' F - -

SAW B L2a-S 1/2 max -
,

SAW BU2S U - R = 5/8 e = 20* F - -

Note A: Not prequalified for gas metal are welding using short circuiting transfer. Refer to Appendix D.

Note C: Gouge root before welding other side.

Note J: If fillet welds are used in buildings to reinforce groove welds in corner eM T. joints. they shaft be equal to 1/4 Tg but need not
exceed 3/8 in. The reinforcement of groove welds in corner joints. when required. and T. joints in bridges shall be made with
fillet welds equal to 1/4 T . but need not exceed 3/8 in.g

; * F = Flat. OH = Overhood. *

Fig. 2.9.1(Continued)-Prequalified Complete joint penetration groove welded joints

' **The above references appear in AWS D1.1.' See !!ote AA, attached, for details,

i

si s

-_.
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**Th2 rafarsness below cpp2cr in AWS Dl.l. Ss2 Nota AA attschsd for risteils.
MP-08

Rev. 0
Details of WeldedJobsts i 111|81*(y Towrenas"

- Sing 6e-V-groove weld (2) @* .. .

As deteimd As fit up
Corner joint (B) A

* (see 2.9.21 (see 114)
4 R = +1/16.-0 +1/4.-1/16c. ,

'a T , . e g o., o= + 10*,-5* '
i

?e

' t ~'

** + ;

M = steel (see8.2.4,9.2.5,10.2.4) -T **" "-R
*

2 -

Base .

Gasmetal thickness
Gm motion Permitted shielding

U = unlimited Root Ge welding for
Welding Joint

T2 opening angle positions (FCAW) Notes
pro mes designation Ti

R = 1/4 e = 45* All - -

SMAW M 2a U U
R = 3/B e=30* F,OH - -

R = 1/2 * e = 20' F.OH - -

R = 3/16 e = 30' F,V.OH Required A
GMAW
FCAW R = 3/B e = 30' F Not too. A*

R = 1/4 e = 30* V,OH Not req. A

SAW C.L2a.S 1/2 rnax U R = 1/4 e = 30* F - -

'

SAW C-U2.S U U R = 5/8 e = 20* F - -

;

' Single-V-groove weld (2) . *

. Butt joint (B)

(
' 'N h ){'

[ ' '~h (f f
t

-_.-

- R -

Gm wation
g,,, G**.

metal thickness Tolerances ** Permitted shieldingRoot opening
(U = unlim,ited) Root face As detailed As fit up welding for

Welding Joint
process designation Ti T Groove engle (see 2.9.21 (see 3.3.4) positions FCAW Notes

R = 0 to 1/8 +1/16.-0 +1/16.-1/8
U f = 0 to 1/8 + 1/16.-0 Not limited All - C

SMAW B.U2
-

e = 60* * +10*,-0* +10*,-5*

R = 0 to 1/8 +1/16.-0 +1/16,-1/8 Not

f = 0 to 1/8 +1/16.-0 Not limited All required AC
GMAW B.U2.GF U -

FCAW e = 60* + 10*,-0* + 10*,-5*

R=0 20 +1/16.-0
f = 1/4 max +0,-1/4 21/16 Flat - KOver 1/2 to

I SAW B.L2t> S
-

1 lnclusnre e = 60* + 10* ,-C* +10*,-5*

R = 0, e = 60*
Over 1/2 to 1 -

f = 1/4 mar
R = s0 +1/16.-0

C iR = 0, e = 67 f = +0,-f 1/16 Fiat -

SAW B.L2c.S Over 1 to 11/2 -

| f = 1/2 max e = +10*,-0* + 10*,- 5* |

R = 0 e = 60*
Over 11/2 to 2 - f = 5'8 max

! Note A: Not prequalified for gas metal arc welding using short circuiting transfer. Refer to Appendix D.

| Note C: Gouge root tiefore welding other side.
t Weld root efter welding at least one pass on errow side.'

Note K:
Fig. 2.9.1 (continued)-Prequalified coinplete joint penetratiGn groove welded joints

|

.--.. .. . . . . . . - . - . . .. . . . . . - . . . . ~ - . . . .
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**Th2 rafsr:ne:s below cppaar in AWS Dl.l. Sss Nots AA attachad for datoils.
, .

.

.i !12 / DESIGNOFWELDEDCONNECHONS
sI

Seng+V. groove weld (2)
-

O
Comer joint (C) e

.

if ) &
t
Tis

N [ I 4

7 t
+ Note J

T --R
,

Groove properationt g
* " " ' ' ' I

Root opening Permitted shie6 ding

Welding Joint (U = unlimited) Rm fece As detei6ed As fit up we6 ding for
prosses designation Ts T2 Groove angle (ese 2.9.2) (ese 3.3.4) positions FCAW Notes

R = 0 to 1/8 +1/16.-0 +1/1C.-1/8
U C,1SMAW C U2 U f = 0 to 1/8 +1/16,-0 Not limited All -

e = 00* 410*,-0* +10*,-5*

R = 0 to 1/8 +1/16.-0 +1/16.-1/8 NotUAU
C.U2 GF U U f = 0 to 1/8 - +1/16 -0 Not limited All A.C,J

'''"I''dFCAW e = 60* +10* # + 10'e 5*
_

R=0 s0 +1/16.-0
J,KSAW C L2b S 1 max U f = 1/4 max +0.-1/4 21/16 Fist -'

e = 60* + i O*,-0* + 10*,-5*

f.
Tolerances" *

' /Double-V groove weld (3) $,, ,,

M "

( Butt joint (B) Note As detailed As fat up
*

(see 2.9.2) (see 3.3.4)

R = 20 +1/16.-0
t ) \.- f = :D +1/16.-0

['M Ti'

I ''

'. e = + 10*.-0* + 10*.-5*
** t~

: Spacer = 20 +1/16.-08.2.4, ' .2.5.10.2.4)9M = steel (see
R =--

Note: Same steel as base metal

Bene

metal thickness Gas
Groove preparation Permitted shielding.

Welding Joint (U = unlimited) Root Root Groove welding for
process desiption Tg T2 opening face engle positions * FCAW Notes

U, R = 1/4 f = 0 to 1/8 a = 45' All -

prefereoly
SMAW 7.-U3a 5/8 or thkker R = 3/8 f = 0 to 1/8 e = 30* F.OH C,M- -

Spacer = 1/8 m R R = 1/2 f = 0 to 1/8 e = 20' F,OH -

U
SAW 8 U3e S M = 5/8 f = 0 to 1/4 e = 20* F - M-

, ,f4 ,

l
lNote A: Not preoualified for gas metal arc welding using short circuiting transfer, Refer to Appendix D.

*

Note C: Gouge root betore welding other side.

Note J: If fillet welds are weed in puildings to reinforce groove weids in corner and T-joints, they shall be equal to 1/4 Tg ut need notb
exceed 3/C in. The reinforooment of groove welds in comer joints, when required, and T joints in bridges shell be made with

fillet welds aquel to 1/4 Tg, but need not emosed 3/8 in.'

Note K: Weld root efter welding at least one pees on errow side. gS

Note M: Double groove welds may have grooves of unequal depth, but the depth of the shallower poove shall be no less than ( f
or+ fourth of the thickness of the thinner part joined. y

i

I* F = Flet, OH = Overhead

Fig. 2.9.1 (continued)-Prequallfled complete joint penetration groove welded joints
i

1
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, _ _ . _ . . .- _ . . - , _ _ - - _ _ _ - , . . _ . , _ . -
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g-
. For 8-U3c-Sonly.

Double V. groove weld (3) Tg 5,
Butt joint (8)

Over to

2 21/2 1 3/8e

I 5 21/2 3 1 3/4

r/ I Si 4 3 35/8 21/8r
1 35/8 4 2 3/8

[*
I4 43/4 2 3/4

i 'I +3/4 51/2 11/4 IL --.r.
51/2 61/4 33/4

.
,

,h
For T, > 61/4, or T, ac 2

+* S = 2/3 (Tg-1/4)
i

'

M = Steel (see 8.2.4,8.2.3,10.25)

Groove preparation
Base Gas,

metal thickness Tolorwtoos ** Permitted shisides
Root opening

(U = unlimited) Root face As detailed Asfitup weldmg for

process designation Ti .

T2 ,

(see 2.9.7) (see 3.3.4) positions (FCAW) NotesWelding Joint Giw angle
C.MAn -

** U, R = 0 to 1/8 +1/16.-0 +1/16.-1/8
f = 0 to 1/8 +1/16,-0 Not limited All Not A,C,M

preferably -

GMAW g.gygp e = # = 40' +10*,-0 +17.-5* required
5/8 or larger

FCAW
i R = 1/8 +1/16.-0 +1/16.-1/8

f =0 +1/16.-0 Not limited M* P.I 888
~

e = 8 = 60* +10*,-0* +10*,-5* XSAW 8 U3t>S 11/8 min -

S, = 2/3 T,, S, = 3/8 min
R=0 10 +1/16.-0

f = 1/4 man +0,-1/4 Not limited

f?*
M, KFlet -

e = 60*:# = 8& + 1F,-F + 1(f,-5*
SAW 8 L15 11/2 max -

L.
'

S = 2/3 (T,-1/4), $ = 1/3 (T,-1/4)f
i 2 .

k R=0 s0 +1/16.-0
f = 1/4 men +0,-1/4 Not limited M,CFlet -

a = # = 60* +1(f,-r +17.-5*
SAW 8-U3c S U -

To find S see table above:S = T -(5 + 1/4)3 2 3 3

Not prequalified for gas metal are welding using short circuiting transfer Refe,' to Appendix D.Note A:
Note C: Gouge root betore welding other side.

Weld root after melding et toest one pass on errow side.

Double-groove welds may have grooves of unequal depth, but the depth of the shallower groove shall be no less then one-fourth
Note K:
Note M;

of the thickness of the thinner port joined.

We!J S first with shieided metet etc low-hydrogen electrodes. Root of this weld shall be back gouged. Weld S with smgle, or
' i

multiple-pass subpweged are weld in flat position after manuel are welding is completed on other hide.Note P: 2

it is permissible for the groove opening to very from 01/8 in.,in which esse, wold as follows:Note X:
poove first w6th shielded metal art using low hydrogen electrodes,Wold the Sg

complete the weld with submerged are melding. The root of the SMAW weld shall
be back gouged. Weld the $ roove with shielded metal are using low hydrogene

2
electrode or by submerged etc wedding.

Fig. 2.9.1 (continued)-Prequalified complete joint penetration groove welded joints
.

l

**The references above appear in AWS Dl.l. See Note AA attached for detai s.
;

i

I '

i
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14 / DESIGNOFWELDEDCONNECHONS
.

1

To6erences "
n- : __ _ yoove wold (4) #

_

As detailed As fit upButt joint (B)
N (ese 2.9.2) (ese 3.3.4)

! R = +1/16.-0 +1/4.-1/16*

, ,

gg- g a = +10*.-0* +10*.-5*
,

"t -

** #
M = steel (see 8.2.4. 9.2.5,10.2.4)

T .- -

l
i

Base

. metat thickness Groove properation Permitted |

Welding Joint (U = unlimited) Root Groove welding Gas

procoes doessnetion T, T2 opening ' engle positions * shielding Notes

BrR = 1/4 e = 45* All -

SMAW @ U Br-

e = 30' F.OH -
R = 3/8 -

R = 3/16 e = 30* All Raouired A,Br

R = 1/4 e = 45' All Required A,Br
GMAW B.U4a Gr. U -

FCAW R = 3/8 e = 30' Flat Not reo. A.Br

-

To6erences**
Single bevel groove weld (4)

|~
T-joint (T) As detailed As fit up

* * N Note V (see 2.g.2) (see 3.3.4)Corner joint (C) ,.,f.j .1 t- i
..

R = +1/16.-0 +1/4.-1/16 ; /

$d,
. . . , '

Ny T, e = +ic .-0- +10 .-5-'

, n g v

** 'W

M = steel (see8.2.4.9.2.5.10.2.4) + Note J +
=-T wR

-
metal thickness Gas

Growe preparation Permitted shielding

Welding Joint (U = unlimited) Root Groove welding for

T2 conning angle positions * (FCAW) Notes
process desegnation Ti

~
*' **

SMAW TC U4c U U
'

J.VR = 3/8 e = 30' F. OH -

R = 3/16 e = NT All Required A.J,V

TC-U4c.GF U U R = 3/8
_

de Flat Not reo. A.J,V^
fCAW

R = 1/4 . = 4.',a All Not req. A,J,V

R = 3/8 = 30*
I SAW TC U4e S U U d.~ FlatI J,V--

R = 1/4 | .=49 i

~w
,

' Note A: Not pregualified for gas metal arc vesiding using short circuiting transfer Refer to Appendix D. .

i Note Br: Bridge application limits the use of these joints to the horizontal position

If fillet welds are used in buildings to reinforce groove welds in corner and T-joints, they shall be equal to 1/4 T but need notg
! Note J:

escued 3/8 in. The reinforcement of groove welds in comer loints, when required, and T-ioints in bridges shall be made with
fillet welds sovel to 1/4 Tg, but need not exceed 3/8 in.

Note V: For corner joints, the outside groove preparotion may be in either or both members, provided the basic greJve M,
i

configuration is not changed and adequate edge distance is maintained to support the welding operations withbI
r

| excessive edge meltinS y

| *F = Flat OH = Overhead.

Fig. 2.9.1 (continued)-Prequalified complete joint penetration groove welded joints

l

|

| .
. - .

,
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q,,

Smgle tzvol-groove weld (4) Limitations'

* I ~
Butt joint (8) - _

N= .
t Bridge soplicet;on limits the use of these joints to

horizonta' v '.idon
4 ? 2:-y f

-wr
9

+h - .

.

T t

Groove properationm.

metal thickness Root opening Totsenness** ' Perm tied dielding4

Welding Joint (U = unlimited) Root fece As detailed As fit up wetdmg for
Groove eng6e (see 2.9.21 (see 3.14) positions (FCAW) Notesprocoes "designetion Tt T3

CAin -

SMAW B U4 U R = 0 to 1/8 +1/16.-0 +1/16,-1/8-

GMAW f = 0 to 1/8 +1/16.-0 not limiend Not i

MGF U
FCAW e = 45* * +17.-0* +17.-5* required )

-

,

Single bevelm weld (4) -

,NT joint (T) .*
Corner joint (C) p*" ['#'l Note V

I f

-(L, r t
,,

Note Y + Note J

+hR ~-T

k Base1 Groove properationh metal thidness Gas
a

Root opening Tolerances ** Permitted shielding
Welding Joint (U = unlimited) Root fece As detailea Asfitup welding for

T2 Groove angle (ese 2.9.21 (ese 3.3.4) positions FCAW Notesprocess designation Ti.

C.J,VAllSMAW TC U4e U U R = 0 to 1/8 +1/16.-0 +1/16,-1/8 -

GMAW f = 0 to 1/8 +1/16.-0 Not limited
T F U U All Not req. A.C,J,V

FCAW e = 45* +10*,-0* + 10* ,-5

R=0 10 +1/4,-0

SAW TC Lee S 3/4 max U f = 1/8 max +0,-1/8 ' *1/16 Flat - J.V,Y
a = 60* +10*,-0* +10*,-5*

,

Note A: Not preguelified for ges metal are welding using short circuiting transfer Refer to Appendix D.

Note C: Goupe root of joint before we8 ding the other side. -

Note J: If fillet welds are used in buildings to reinforce groove weeds in corner and T-joints, they shall be equot to 1/4 T but need not3
exceed 3/8 in. Tne reinforcement of groove welds in comer joints, when required, and T-joints in bndges shall be made with
fillet welds sovel to 1/4 Tj, but need not exceed 3/8 in.

Note V: For comer joints, the outside poove properation may be in either or both members, provided the basic groove
configuration is not changed and adequete edge distence is maintained to support the welding operations without
excesse edge mettir5

Note Y: Shielded metal orc or submerged etc beding fillet weld required.

Fig. 2.9.1 (continued)-Prequalified complete joint penetration groove welded joints

**The references above appear in AWS Dl.l. See Nots AA attached for details.
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g-

**
Single bevel. groove we6d (4) Tolerances*

T. joint U) r-#* *1 As detailed As fit up* '

%y
Comer joint (C) a (see 2.9.2) (see 3.3.4)

IM N! R = +1/16.-0 +1/4,-1/16
O N e = +10*,-0* +10',-5*

** <

q'T* R2M = steel (see8.2.4.9.2.5,10.2.4)
45* to 90* - .

88'' Gas
metal thickness Groove preparation Permitted shielding

Welding Joint (U = vnlimited) Root, Groove welding for
-

2 opening ongle positions * (FCAW) Nossa
process f_; 6, T, T

R = 1/4 e - 45* All -

SMAW TC.U4d U U
R = 3/8 , e = 30' F,OH -

R = 3/16 e = 30* All Required

GMAW TC U4d-GF U U R = 3/8 e = 30* Flat A,J,V
FCAW Not req.

R = 1/4 e=45* All

R = 3/8 e=30*
J.VSAW TC U4bS U U Flat -

R = 1/4 a = 45

Singts twvelgroove weld (4) g f .,

(')T. joint (T) r .,*n Note V*

Comer joint (C) 1

3 gy

(' j
g ,Y Vj.

'

a

s >+
TgR ~--

45' to 90T2

Base Groove preparation
metal thackness g

Root opening Tolerances ** Permitted shiel ng
Welding Joint (U = unlimited) Root f ace As detailed As fit up welding for

process designation T, T2 Groove angle (see 2.9.21 (see 3.3.41 positions FCAW Notes

SMAW TC.U4b U U R = 0 to 1/8 +1/16.-0 +1/16,-1/8 All - C.J,V

f = 0 to 1/8 +1/16.-0 Not limited Not A,CGMAW T .U45GF U U
FCAW , ,43 +10*,-0* +10* -5* reouired JV

A=0 20 +1/4 -0
J' V'

SAW TC.L4bS 3/4 max U f = 1/B max +0,-1/8 s1/16 Fiat .

Y
e = 60* + 10*,-0* + 10* ,-5*

Note A: Not prequalified for gas metat arc welding using short circuiting transfer, Refer to Appendix D.

Note C: Gouge root of joint before welding the other side.

Note J: If fillet welds are used in buildings to reinforce groove welds in comer and T-joints, they shall be equal to 1/4 T but rood notg

esosed 3/8 in. The reinforcement of groove welds in comer joints, when required, and T. joints in bridges shall be made with
fillet welds squel to 1/4 T , but need not exceed 3/8 in.i

Note V: For co-w joints, the outside groove preparation may be in either or both members, provided the basic groove g,
configuration is not changed and_ adequate edge distence is maintained to support the welding operations without s. , ,
excessive edge metting.

Note Y: Shielded metal arc or submerged are backing weld required.

* F = Flat, OH = Overbeed.

Fig. 2.9.1 (Continued)-Prequalified Complete joint penetration groove welded joints
1

l
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f . . . . . . :....

,

'

- . . . . . . |.

_ =_ w.M , ., . .-a -

RA See Note
Butt joint (B) As detailed As fit up

T. joint (T) e. fees 2.9.2) (see 3.3.4)''
, _

Corner joint (C)
'

n . 20 +1/16,-O. .. ,

-- e @-d-~
. ) ) t

f = +1/16.-O e1/16
a .. . . . . .

" '' #

# . . d} T
2 e = +10*,-0* +10*,-6*** 5

M = smeet (see8.2.4,9.2.5,10.2.4) [_ .. Sposer = eo +1/16.-0
Note: Some steel as been metal

Tt=-

g,,,
-

.,

metal thick. ness Gas
Groove preparanon Permitand shielding

Weideng Joint (U = unlimited) Root Root Groove queldang for
process deessnetson Tg T2 opening fece angle positions * (FCAW) Notes

U,

P* M Y R .- 1/4 f = 0 to 1/8 e = 45* All Br, C,B-U5b --

5/8 or thicker * M
- Spacer = 1/8 X R

.

SMAW

U, R = 1/4 - f = 0 to 1/8 e - 45* All C, J.
-

''''''*D'Y *

TC U5e - U
5/B or thicker C, J

Spacer = 1/8 X R R = 3/B f = 0 to 1/8 e = 30* F. OH M, N-

Note Br: Bridge application limia the use of these joins to the horizontal position -

(>I Note C: Gouge root of joint before welding the other side.

Not. J: If fillet welds are'used in buildengs to reinforce groove welds in comer and T. joins, they shall be aquel so 1/4 T but need not
i

exceed 3/8 in. The reinforcement of groove welds in comer joins, when required, and T. joins in bridges shall be made with
fillet welds aquel to 1/4 T . but need not exosed 3/8 in.g

Note M: Double groove welds may have grooves of unsoual depth, but the depth of the shallower groove shall be no less then
orefourth of the thickness of the thinner part joined.

Note V: For comer joints, the outside groove properation may be in either or both members, provided the basic groove
configuration is not changed and adeouste edge distance is maintained to aspport the welding operations without
excessive edge rnetting.

* F = Flat. OH = Overhead.

Fig. 2.9.1 (continued)-Prequalified complete joint penetration groove welded joints

l
1
' **The references above appear in AWS Dl.l. See Note AA attached for details.
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18 / DESIGNOFWELDEDCONNECHONS

'- * '
LimitationsDoublebevel. groove weld (5) ,,,,,, , y,,

Butt joint f 81 N ,
,

Bridge applications limited to horizontat position
, ; y ,

M S \i sJ R t
'

i#l

Note 2 l

#

Tt
Groove preparation

-

8 *'* Gas
'

Tolerances ** Permittedmetal thickness shieldingRoot opening
Welding Joint (U = unlimited) Root face As cetailed As fit up welding for

process designation i T2 Groove angles (see 2.9.21 (see 3.3.41 positions FCAW Notes
t

U, R = 0 to 1/8 +1/16,-0 +1/16.-1/8
f = 0 to 1/8 + 1/16,-0 Not limited All -

C, M,
SMAW B.U5a preferably _

e = 45* 10 +10 Z5/8 or thicker
' * * #* + 0-

* * #* -5p = 0* to 15*

U, R = 0 to 1/8 +1/16.-0 +1/16.-1/8
f = 0 to 1/8 +1/16,-0 Not limited All Not req. A C'GMAW preferably _

e - 45*B-US GF + 10",-0 + 10* ,- 5* y*

FCAW 5/8 or thicker
#=0 10 -

.

Doublebevel groove weld (5) y
T. joint (T) N

*
Corner joint (C) r -r- i Note V

8 '

.- .)y 4 t ,, ,

. . . -
A 3 t Tt T

b ! M i 4 I '\

- Note JT -*" R H2

Base Groove preparation
metal thickness Gas

Tolerances ** PermittedRoot opening shielding
Welding Joint (U = unlimited) Root face As cetailed As fit up welding for

T2 Groove angle (see 2 9.21 (see 3.3.4) positions FCAW Notesprocess designation Tt
U,

SMAW TC-U5b preferably U All _ C, J,

S/B or thicker R = 0 to 1/8 +1/16,-0 +1/16.-1/8 M. V

f = 0 to 1/8 +1/16 -0 Not limited
Not

e = 45* + 10".-0* + 10*,- 5-
GMAW -TC.US.G F preferably U All required A, C,
7 5/8 or thicker J,M V

R=0 eD +1/16.-0

SAW TC.US-S U U f = 3/16 man +0,-3/16 st/16 Flat J,M,V-

e = 60* + 10*,-0* + 10* ,-5*

Note A: Not prequalified for gas metal arc welding using short circuiting transfer, Refer to Appendix D.

Note C: Gouge root of joint before welding the other side,

Note J: If fillet welds are used in buildings to reinforce groove welds in corner and T.joinu, they shall be equal to 1/4 T but need notg

exceed 3/8 in. The reinforcement of groove welds in comer joints, when required, and T. joints in bridges shall be made with

fillet welds equal to 1/4 Tj, but need not exceed 3/8 in.

Note M: Double groove welds may have grooves of unequal depth, but the depth of the shallower groove shall be no less than j}one fourth of the thickness of the thinner part joined.
h

Note V: For corner joints, the outside groove preparation may be in either or both members, provided the basic groove
configuration is not changed and adequate edge distence is maintained to mapport the welding operations without,

excessive edge meitino.

Note Z: When lower plate is beveled. make the first root pass on this side.

Fig. 2.9.1(Continued)-Prequalified Complete joint penetration groove welded joints
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'

Double bevel. groove weld (5) y, M See Note As detailed As fit upNote VT. joint (T) r .**] f 3
, (see 2.9.21 (see 3.3.41

,

'Comer joint (C) .i - f
R = 10 +1/16.-0) | h,

{ \ Je|S f = +1/16.-0 Not limited

e = +10*.-0* + 10* ,-5**
#

Note J Spacer a s0 +1/16.-0
--=- R =-

'**
M = steel (see8.2.4,9.2.5.10.2.4) - T2 gg"*

Note: Same steel as bene metal y

Base Ges
metal thicknees Pennited shieldingGroove preparation

welding ger
Welding Joint (U = unlimited) Root Root Groove

T2 opening . face angle positions * (FCAW) Notes
process designation Ti

y',h
U, R = 1/4 f = 0 to 1/8 e = 45* All -

.

P*'''*blY U C, J,
SMAW TC.U5c 5/8 or thicker ~

R = 3/8 f = 0 to 1/8 e = 30* F. OH y, M
,

Smr = 1/8 X R

!

l Double bevel. groove weld (5) V' ,. f_heT. joint (T) A Note V
-

Corner joint (C)
'

4 %
i

* "
*T

, Nose J
"

+'
**

R-=- -
M = steel (se's8.2.4,9.2.5,10.2.4)

T2 60* to 90*
-

Note: Same steel as base metal /

Groove preparation
Base

c,

Tolerances ** Permitted shieldmgmetal thickness Root opening

Welding Joint (U = unlimited) Root f ace As detailed As fit up welding for

process designation T, T2 G.ess angle (See 2.9.2) (See 3.3.4) positions (FCAW) Notes

U, R = 0 to 1/8 +1/16.-0 +1/16.-1/8 C, J **

y* d
SMAW TC-U5d preferably U f = 0 to 1/8 +1/16,-0 Not Emited All -

5/8 or thicker e = 45* +10*,-0* +10 * ,-5*

Note C: Gou9e root of joint before welding the other side.
but reed not

If fillet welds are used in buildings to reinforce groove welds in comer and T joints, they shell be equal to 1/4 TgNote J:
encoed 3/8 in. The reinforcement of groove welds in comer joints, wnen required, and T. joints in bridges shall be made with
fillet welds equal to 1/4 T but need not exceed 3/8 in.

3

Double groove welds may have grooves of unequal depth, but the depth of the shallower groove shall be no less thanNote M:
one fourth of the thickness of the thinner part joined.

For comer joints, the outside groove preparation may be in either or both members, provided the basic grooveNote V:
configuration is not changed and adequate edge distance is maintained to aspport the welding operations without
excessive edge melting

Fig. 2.9.1 (continued)-Prequalified complete joint penetration groove welded joints

' **The references above appear in AWS Dl.l. See Note AA attached for details.
>
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20 / DESIGNOFWEIDEDCONNECnONS
6
' l

/ Single U+Tw-+ weld (6) -
- Tolerances **'

Butt joint (B) A ACorner joint (C) r r As detailed As fit up
(see 2.9.2) (see 3.3.4)

y ) 4 ty) (,p y 7,p
/3) )4 i R = +1/16.-0 +1/4,-1/16

e = +i o ,-0- +iO ,-s-

g g f = * 1/16 Not hmited
J '

r = +1/4,-0 *1/16
=-R .-T * *"A-.-

2

Base
metal thickness

~

GasGroove propertion
Welding Joint (U = unlimited) Permitted shieldmg

Root Groove Root Groove welding forprocess dessenstion T, T2 opening angle face radius positions' (FCAW) Notes
R = 0* to 1/8 e = 45* f = 1/8 r= 1/4 All CB.U6 U U

-

R = 0* to 1/B e = 20* f = 1/8 r= 1/4 F,OHSMAW C-

. R = 0* to 1/B Tr = 45* f = 1/B r= 1/4 All CJ-

R = 0* to 1/8 e = 20* f = 1/8 r = 1/4 F,OH CJ-

GMAW B-U6-G F U U R = 0* to 1/8 e = 20* f = 1/8 r = 1/4 All Not rea. A.C
f

FCAW C U6-GF U U R = 0* to 1/8 o = 20* f= 1/8 r = 1/4 All Not req. A.CJ
Double-Ugoove weld (7) y Tolerances ** Tolerences**
Butt iomt (B) f e A For B U7 and B U7 GF For B-U7 S'

As detailed As fit up As detailed As fit up '
' il I +

(see 2.9.2) (see 3.3.4) (see 2.9.2) (see 3.3.4) .1\ % f a %g ,g # +4 R = +1/16.-0 +1/16.-1/8 R = to +1/16,-0
!

( e = + 10*.-0 + 10*.-5* f = +0 -t /4 1/16
r' f = +1/16.-0 Not hmited'

R r = + 1/4.-0 11/16" .=-

.

Base

metal thickness
g,,

Groove preparation
Permitted shieldingWelding Joint (U = Jnlimited) Root Groove Root Groove welding forprocess designation h T2 coening engte face radius positions * (FCAW) Notes

U, R = 0 to 1/8 e = 45* f = 1/8 r = 1/4 All C, M-

SMAW B-U7 preferably -

5/8 or thicker R = 0 to 1/8 e = 20* f = 1/8 r = 1/4 F.OH C, M-

O *
B U7.GF preferably R = 0 to 1/8 e = 20* f = 1/8 r = 1/4 All ufed

^* C,p -

5/8 or thicker M

SAW B-U7 S U R=0 e = 20* f = 1/4 max ' r = 1/4 F- M-
i

Note A: Not prequalified for gas metal arc welding using short circuiting transfer. Refer to Appenduc D.
Note C: Gouge root of joint before welding the other side.

Note J: If fillet welds are used in buildings to reinforce groove welds in corner and T joints they shall
be equal to 1/4 T , but need not exceed 3/8 in. The reinforcement of groove welds in corneri
joints, when required and T joints in bridges shall be made with fillet welds equal to 1/4 T .iThese filler welds need not exceed.7/8in. h.Note M: Doubis groove welds may have grooves of unequal depth, but the depth of the shallower groove shall be no less than
one fourth of the thickness of the thinner part joined. v

! * F = F tat. OH = Overhead.

! Fig. 2.9.1 (continued)-Prequalified complete joint penetration groove welded joints
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K* Details of WeldedJoints | 21
.

S.ngle-J-groove weld (8) .T Tolerances **
"I

As detei6ed As fit up-
_,,

h gf (see 2.9.2) fase 3.3.4)
~

R = +1/16.-O
*

. 1/16.-1/8+

g . . . i r.-, .t r.-s.
*

f = +1/16.-0 Not limited
'

r = +1/4.-O al/16.

-
metal thuness Groove properouon Permitted shielding

Welding Joint (U = udimM Root Groove Root Groove see6 ding for
process dessgnation T, T2 opening angle fece radius positione FCAW Notes

SMAW B-U8 U R = 0 to 1/8 .e = 45* f = 1/8 r = 3/8 All S r. C- -

GMAW B-US GF U R = 0 to 1/B e = 30* f = 1/8 r= 3/8 Ali - Not A,Br,C-

FCAW required

| Single J-groove weld (8) - T e rences >
l T joint (T) |*' h 4 detsHod h fit upCorner joint (C) ['"''I Note V
l

,
(see 2.9.21 (see 3.3.41

p , j )f bfJ,jt R = +1/16.-0 +1/16.-1/8,

| c g
- .=.,r 1,.-,

f f = +1/16.-0 Not limited
. .

k i *
r = +1/4 -0 11/16-T -*- *- R2

Base

metal thickness
Gas

Groove properation
Permitted shieldingWelding Joint (U = unlimited)

.

Root Groove Root Groove welding forprocess designation T, T2 opening angle face radius positions * FCAW Notes

. R = 0 to 1/8 e = 45* f = 1/8 r= 3/8 All C.J.V-SMAW TC U8a U U R = 0 to 1/8 e = 30* f = 1/8 r= 3/8 F.OH C,J,V-

r[ufred
TC U8a GF U U R = 0 to 1/8 e = 30* f = 1/8 r = 3/8 Allg, *

ay

Note A: Not pregualified for ges metal arc welding using short circuitig transfer. Refer to Appendix D.

Note Br: Bridge application limits the use of these joints to the horirontal position

Note C: Gouge root before welding other side.

Note J: If fillet welds are used in buildings to reinforce groove welds in comer and T-joints, they'shall be equel to 1/4 T but
3

twed not exceed 3/8 irt Groove welds in comer and T. joints of bridges shall be reinforced with fillet welds equal to
1/4 T, but not more then 3/8 in.

Note V: For comer joints, the outside groove preparotion may be in either or both members, provided the basic groove core
figsration is not changed and adequate edge distance is maintained to support the welding operations without excessive
edge melting

* F = Flat, OH'= Overheed.

Fig. 2.9.1 (Continued)-Prequalified complete joint penetration groove welded joints

t' **The references above appear in AWS Dl.l. See Note AA attached for details.
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22 / DESIGN OF%T.LDEDCONNECDONS f. ,

r

1
.

Single J-groove weld (8) - Tolerances"*
Tjoint (T)

As detailed As fit up '

Corner joint (C) ,r. .p Note V '

(see 2.9.21 (see 3.3.4)
-P ~ "'

R = + 1/16.-0 + 1/16.-1/8

%.s
lI l'

| e = + i O ,-0- . i O ,- 6--

f (
-

'
g

f = +1/16,-0 Not limited
$ Tg

%

+
pTg -R .- Note J r = + 1/4,-0 21/16

,45 to 90*
,

8ane

metal thickness g,,
Groove preparation Permitted shielding

(U = unlimited)Welding Joint
.,_ Tt T2 opening angle face radius positions * FCAW Notes

Root Groove Root Groove welding for
process designation

R = 0 to 1/8 o = 4 5* f = 1/8 r = 3/8 All - CJ'VSMAW TC U8b U U
R = 0 to 1/8 er 30* fa 1/8 r= 3/8 F,O H - C,J.V

GMAW Not A,C,
FCAW TC.U8t>G F U U R = 0 to 1/8 e = 30* f= 1/8 r = 3/8 Att required JV,

|

Tolerances "*Double J groove weld (9) , j
Butt joint (B) As detailed As fit up

s (see 2.9.21 (see 3.3 4),
,

I{h] R = +1/16.-0 + 1/16.-1/8 +

|
a = + 10*,-0* + 10".- 5* ~ . .

.- --- .
.p g* f = +1/16,-0 Not limatd

,

{ [\ R t t = + 1/4,-0 + 1/16

r./ kr !

Base.

metal thickness Gas
Groove preparation Permitted shielding

Welding Joint (U = unlimited) Root Groove Root Groove weld.ng for
T2 opening angle face radius positions (FCAW) Notesprocess designation Tt

U,
R = 0 to 1/8 e - 4 5' f= 1/8 r=3/8 All -

Sr. C,SMAW 8.U9 proferably -

M5/8 or thicker

^ '

8-U9 GF pr ty R = 0 to 1/8 e = 30* f = 1/8 r = 3/8 All-

F AW requ red ,M

Note A: Not prequalified for gas metal are welding using short circuiting transfer, Refer to Appendix D.

Note Br: Bridge application limits the use of these joints to the horizontal position

Note C: Gouge roet before welding other side.

Note J: If fillet welds are used in buildings to reinforce groove welds in corner and T joints, they shall be equal to 1/4 T but need notj
exceed 3/8 in. The reinforcement of groove welds in corner joints, when required, and T. joints in bridges shall be made with
fillet welds equal to 1/4 T , but need not exceed 3/8 in.g

Note M: Double groove welds may have grooves of unequal depth, but the depth of the shallower groove shall be no less than
one fourth of the thickness of the thinner part joined.

Note V: For corner joints, the outside groove preparation may be in either or both members. provided the basic groove-

configuration is not changed and adequate edge distance is maintained to m;pport the welding operations without j
excessive edge melting 5

,

* F = Flat, OH = Overhead.

Fig. 2.9.1(continued)-Prequallfled complete joint penetration groove welded joints
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.f-
(

To6erences **
j

Double-J. groove weld (g)
As detailed As fit up

T. joint (T) . 3 (see 2.9.2) (see 3.3.4)
Comer joint (Cl r .~ - r Note V.

R = +1/16.-0 41/16.-1/8
- h- -

e = + 10* ,-0* + 10* .-5*
1( % i Ti i 'q

f = +1/16.-0 Not limitedd }i t - +1/4.-0 a1/16
Note J ,+ r

.=-T -* R a-
2 *

Base Gas
metal thickness

Groove preoerotion Permitted shielding

Welding Joint (U = unfimited) Root Groove Root Gm welding for

process designation T, T2 opening angle face radius positir.as FCAW Notes

G. J.

U, R = 0 to 1/8 e' = 45' f = 1/8 r= 3/8 Ali g, y-

SMAW TC.U9's preferably U C, J

5/8 or thicker R = 0 to 1/8 e = 30* f = 1/8 r= 3/8 F,OH . y, y-

Not A, C,
U,

GMAW TC.U9+GF preferably U R = 0 to 1/8 e = 30* f = 1/8 r= 3/8 All roovired J, M V

FCAW 5/B or thicker

Tolerances **
Double J-groove weld (g) j-

3 As detailed As fit up
" r -e + e % Note v (see 2.9.21 (see 3.3.4)Comer icint (C)

R=+ 1/16.-0 +1/16.-1/8D' T8

- e(
*

, .=.,,.-0 . , ,-
.

>' f =+1/16.-0 Not limited
- TipI- t =+1/4,-0 21/16',

Note JT -* R *"
2

p80* - 90*
Bene

Gas
metal thickness ~

Groove preparation Permitted shielding

Welding Joint (U = unlimited) Root Groove Root Groove welding for

i
process designation T, T2 opening engle fece radius positions' (FCAW) Notes

U. R = 0 to t/8' a = 45' f = 1/8 r = 3/8 All CJ
SMAW TC.U9b preferably U M, V.

5/8 or thicker R = 0 to 1/8 e = 30* f = 1/8 t = 3/8 F,OH

h f^g*fy
U R = 0 to 1/8 e = 30* f = 1/8 e=3/8 Mi#

TC.U9t>G F preferablyp ,
5/8 or thicker

Not precualified for gas metet arc welding using short circuiting transfer. Refer to Aprwndix D.Note A:
Note C: Gouge root before welding other side.

but need not
If fillet welds are used in buildings to reinforce groove welds in comer end T. joints, they shall be equel to 1/4 Tg
exceed 3/8 in. The reinf orcement of groove welds 6n comer joints, when required, and T. joints in bridges shall be made withNote J:

fillet welds equal to 1/4 T .but need not exceed 3/8 in.
3

Doubis*proove welds may have grooves of unequel depth, but the depth of the shallower groove shall be no less thenNote M:
one fourth of the thickness of the thinner part joined.

For comer joints, the outside groove properation may be in either or both members, provided the basic grooveNote V:
configuratioh is not changed and edeouste edge destance is maintained to mapport the welding operations without~*

.A accessive edge rnettins

* F = Flet OH = Overhood.

Fig. 2.9.1(continued)-Prequalified complete joint penetration groove welded Jonitsl

!
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,. Details of WeldedJoints | 25

# IU''(, || -Reinforcement 1/32 to 1/8, no tolerance[;
'

I
s U s<

T
i,

. -* ~R

O''' Groove preparation -

Tolerances ** Permitted Effective
Welding Joint (U = unlimited 1 As detailed Asfitup welding throat
process designation T, T2 Root opening (see 2.10.21 (see 3.3.4) positions (El Notes

B. Pts 1/8 R = 0 to 1/16 +1/16.-0 a 1/16 All T, B
-

SMAW
378.Plc 1/4 man - R= 8 min +1/16.-0 a1/16 All B

Square-groove weld (1) *
i

Butt joint (8)

Reinforcement 1/32 to 1/8. no tolerance

Y' t
tt Ti'

j!. _ 4
-

. Reinforcement 1/32 to 1/8, no tolerance
*

( ~ ~R,

* Groove preparation
,

Tolerances ** Permitted Effective
Welding Joint (U * unlimited) Root As cetailed As ist up welding throat
process designation T, Tr opening (see 2.10.21 (see 3.3.4) positions (E) Notes

+3/16
$ MAW B-P1b 1/4 max - R = 0 to 1/16 s0 see also All T, C2

13.2

Note B: Joints welded from one side. These welds are not applicable to bridget

Note C2: Root need not be gouged betore welding second side. This weld is not applicable to bridges..

Fig. 2.10.1-Prequalified partialjolnt penetration groove welded joints

**The references above appear in AWS D1.1. See Note AA attached for details.
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26 / DESIGNOFWELDEDCOSHECTIONS
'

O
Seng6e V-groove weld (2) O Reinforcement ./32 to 1/8,

pSButt joint (8) e no tolerence
Corner bint (C)

\~I) )f f g' f$ Y )8
' BC P2o

BC-P2 GF[! '4 BC-P2 S
8-P2 ij [ f

y

Ai k.s, J

T
"

*-R~ .

8ese Gis; properation
meter thickness To h Permitted Effective

Root opening
(U = unlimited) Root fece As detailed As fit up we6 ding throat

process seeignation T, T, Groove eng6e (see 2.10.21 (see 13.4) positions (E) leones
Welding Joint

R = 3/32 min st/16 st/16

f = 0 to 1/8 s1/16 st/16 All T: 8, L

SMAW B-P2 1/2 max -

e = 60* * 10* ,-0* + 10*,-5* .

1/4 min R=0 *O +1/16.-0

SMAW BC.P2 (for bridges U f = 1/8 min " *1/16 st/16 All S E, L

5/16 min) e = 60* +10*,-0* + 10*,-5*

1/4 min R=0 *O +1/16.-0

BC P2-GF (for br6dges U f = 1/8 min st/16 st/16 All S A,E.L
GMAW
FCAW 5/16 min) e = 60* ' +10*,-0* + 10*,-5* ,

t

(
R=0 s0 +1/16.-0

SAW BC-F2 5 7/16 min U f = 1/4 min st/16 *1/16 Flat S E. L

g e = 60* + 10',-0* + 10* ,-5**

Not precualified for gas metal arc welding using short circuiting transfer, Refer to Aw--diz D.Note A:
Joint is welded from one side only.Note 8:
Minimum effective throet (E) es shown in Tab 6e 2.10.3:$ es specified on drawings. **Note E:

Note L: Butt and T joints are not prequalified for bridges.

Fig. 2.10.1 (continued)-Prequalified partial joint penetration groove welded joints
.

**The references above appear in AWS Dl.l. See Note AA attached for details.
.
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Details of WeldedJoints | 21.

Double V. groove weld (3)
Butt joint 18) y

n
[

Q1 1 1

$l 3 1 1@ fII

gj .r

*~-- R ~~

'eM
Groove preparation

*"'I ""
Root ooening Tolerances ** Permitted EffectiveWelding Joint 1U = unlimited;

Root face As detailed Astitup welding throatprocess designation Tt T, Groove angle (we 2.10.2) (see 3.3.4) positions (E) Notes
R=0 , + 1/16.-0 81/16'* *" ''I$ MAW B.P3 1/2 min -

All S E. Le = 60* + 10*,-0 + 10*.-5 up

R=0 +1/16,-0 e1/16GMAW
FCAW 800I I#2 *I" f = 1/8 min -O 21/16*

"
E* L'a = 00* + 10*,-C* + 10* -5* AH 8 up

R=0 a0 +3/16.-0
.

SAW BMS 3/4 min f = 1/4 min -0 a1/16 Flat S E. L{. -

e = 80* + 10*,-0* + 10*,-5* MP.

Sing el groove weld (4)
. T, Reinforcement 1/32 to 1/8, no tolerance

- f -

A N-

*
'

R

I /,a s . *

y g-

m
N

4 Note W

Bose Groove preparation
metal thickness

Root opening Tolerances ** PermittedWeiding Joint (U = unlimited) E ffectiveRoot fece As etteded As fat up welding throotprocess designation T T2 Groove engle (see 2.10.21 (see 3.3 41 positions (E) Notes

*
i

i
R = 3/32 min R = min a1/160SMAW 1/2 men f = 0 to 1/8 *1/16 a1/16

*

TC.PIO -

All. 4$* e t o*,.O' + 10*,-5* Tg B*L*W

Note A:
Not prequalified for gas metal are welding using short circuiting transfer. Refer to Appendin D.

Note B: Joint is welded from one side only.

Note E:
Minimum effective throat (El as shown in Table 2.10.3, S as specified,on drowingt **

Note L: Butt and T. joints are not precualified for bridges.

Note Mp:
Doublegroove welds may have grooves of unequel depth, provided they conform to the limitations of Note E Also.!

the off active throat (El, less any toduction, applies individually to each groove.

Note W: Unbeveled fees is the lower edge for horizontal position.
,

4 Fit up toleronce. SAW:
see 3.3.2; for rotted shapes R may be $/16 inches in thich plates if becking is provided.

;

Fig. 2.10.1 (continued)-Prequallfled partialjoint penetration groote welded joints
s
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28 / DESIGNOFWELDEDCONNECDONS

( .-,.

Senges covekgroove (4)
AButt joint (B) * Now V

T-joint (T) fComer joint (C) I
j Y J S ], hv

7, 4
i

N -f4 +
.-T --- R

Groove preparetson

A motel thicknas Toierences **
Root opening Permitted Effective

Weiding / Joint (U = unlimited) Root face As detailed As fet up uuelding throet
process tdesegnatioy' T, T2 Groove angle (see 2.10.21 (see 3.3.41 positions * (E) Notes

7/16 min R=0 +1/16,-0 *1/16
(for bridges f = 1/8 min -0 a1/16

SMAW BTC.P4 U e = 45* , 1 D*,-C* + 10*,- 5 Alt S -1/3 E.L,V1/2 min) +

1/4 min
F,H $(for bridges R=0 +1/16,-0 11/16-

GMAW A E,f = 1/8 -0 s1/16BTC.P4-GF $/16 min) U
, ,45. min + 1 F ,-0* + 1 F.-5* LVFCAW

V,OH S-1/87/16 min

7/16 min R=0 10 +3/16,-0:
SAW TC.P4-S (for bndges U f = 1/4 min -0 11/16 Flat S E.L.V

in mm) . = .e . t e,-o- .ir,-r f,,.. .)
. t.

k Note A: Not pregualif ed for pas metal are vuelding using short circuiting transfer, Refer to Appendia D.

Note E: Minimum effective throet (El as shown in Table 2.1(13 S as specified on drounnes. **

Note L. Butt and T-joints are not pregualifeed for bridges.

Note V: For comer joints, the outside groove properation may be in either er both members, provided the basic groove
configuration is not changed and adequate edge distance is maintained to support the vuelding operations without
excessive edge melting,

e
o Fit.up tolerance, SAW: see 3.3.2; for rolled shapes R may be 5/16 inches in thick plates if backing is provided.

| * F = Flat, H = Horizontal, V = Vertical, OH = Ovarhead.

Fig. 2.10.1 (Continued)-Prequalified partial joint penetration groove welded joints

**The references above appear in AWS Dl.1. See Note AA, attached, for details.
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Doub6e beve6-groove weld (5) i/

hButt joint (B) e

T-joint (T) [V"7 {S
Note V

,, , 4,'Comer joint (C)

h .f h Tgi

4 a! .
AU- $ S +

-7 -* |*"-R
~ ~

2

Base Groove properation

motet thickness
Toierences **Root opening Permitted Effective

Welding Joint (U = unlimind) Root fece As detailed Asfitup we6 ding throat
process designation T, T3 Groove eng6e (ese 2.10.21 (use 3.3.4) positions * (El Notes

3/4 min R=0 f1/16.-0 a1/16 E. L,
SMAW BTC P5 (for bridges U f = 1/8 min -0 s1/16 All S -1/8 y,* y

1/2 min) e = 45' + 10*,-0* + 10*,-5*

I# * " F,H S
(for bridges R=0 +1/16.-0 s t/16

^d,,'y
fCAW

^
BTC P5 GF 5/8 min) U f = 1/8 min -0 .s1/16

e = 45* + 10*,-0* + 10*,-5* V,OH S '-1/8
3/4 min

3/4 min R=0 s0 +3/16,-0 e

[ SAW TC PS S (for bridges U f = 1/4 min -0 s1/16 Flet S y*y
(

' 7/8 min) e = 60* + 10* ,-0* +10*,-5*
..

Note A: Not prequalified for gas metet etc welding using short circuiting transfer. Refer to Appendia D.
,

Note E: Minimum effective throat (El es shown in Table 2.10.3; 5 es specified on drowings. **

Note L: Butt and T-joints are not pregualified for bridges.

Note Mp: Double groove welds may have grooves of unequel depth, provided they conform to the limitations of Note E. Also,
the effectrve throat (E),less any reduction, epplies individually to each groove.

Note V: For comer joints, the outside groove preparation may be in either or both membert, provided the basic groove
configuration is not changed and edeouste edge detence is mainteined to mapport the welding operations without .

excessivp edge melting.

8 Fitsp tolerance,SAW: ese 3.3.2; for rolled shapes R may be 5/16 inches in thick plates if backing is provided.

! * F = Flat. H = Horizontal, V = Vertical, OH = Overheed.

Fig. 2.10.1 (Continued)-Pregun11ried partial joint penetration groove welded joints

**The references abp appear in AWS D1.1. See Note AA, attached, for details.

?
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- 30 / DESIGNOFWELDEDCONNECDONS
:

L,,.
(.

Single U yoove weed 16) A
Butt joint (B)

*
* Comer joint (C)

I
F st

'f 'l 4
'

u. . - _ _

+
= T -*' -R2

tese Groove properation

motel thiekness goog open,ng
Tolereness ** Permirsed Effective

Root fase
Welding Joint (U = unlimind) Groove radius As estei6ed As fit up melding throat

2 Groove engle (ese 2.10.2) (ese 1141 positions (E) Noses
process designation T, T

1/4 min R = 0 to 1/5 +1/16.-0 *1/16
f = 1/8 min -O *1/16 All S E. LSMAW BC P6 (for bridges U
r = 1/4 *+ 1/4,-0 st/16

0 *"I e = 45* + 10*,-0* + 10* ,-5*

R=0 +1/16 -0 *1/16
1/4 min A E,'

f = 1/8 min 4 s1/16 g,, $ LGMAW % BC P6 GF afor bridges U
FCAW r = 1/4 +1/4 -0 11/16

5/16 min) e = 20' +10* 4* + 10*,-5*

R=0 10 +3/16.-O s ,
7/16 min

SAW BC P6 S (for bridges U f = 1/4 min -O st/16 Flat S E, L i'

r = 1/4 + 1/4,-0 s1/16 g,,/.
' 1/2 mini

e = 20' + 10* ,-0* +10*.-5*
; g

Note A: Not prequalified for gas metal etc welding using short circuiting transfer, Refer to Appendix D.

Note E: Minimum effective throat (El es shown in Table 2.1(13; S es specified on drawiry ** ,

Note L: Butt and T-joints are not.proquellfied for bridges.

4 Fit up tolerpnce, SAW: see 3.3.2; for rolled shapes R may be 5/16 inches in thick plates if backing is provided.

Fig. 2.10.1 (continued)-Prequalified partial joint penetration groove welded joints

**The references above appear in AWS Dl.l. See Note AA, attached, for details.

1 s
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Details of WeMedJoents i 31-.

i

..

Double V. groove weld (7) y
Sutt joint (8) f

* A
4rm ,

ZE kI { f Ti
t__i_

--
,

0r
- -

- n _

Bene Groove properosson

""'' " ""*" Root opemn0 Tolerances **i

Root fece Permitted Effectrve

Welding Joint (U = unlimited) Groove radius ~ As osteiled As fit up welding throet

proces designation Ti Tr Grome enole (see 2.10.21 (see 3.3.41 positions (E) Notes

R = 0 to 1/8 +1/16.-0 a1/16
E. L1/2 min f = 1/8 min -0 a1/16 gig g

SMAW B.P7 (for bridges r = 1/4 + 1/4.,-0 t1/16 MD~

5/B min) , ,45 ,jo _g 30 ,.$.

R=0 +1/16 -0 a1/16
GMAW f = 1/B min -0 t1/16 Ag g" A, E,*"

I# I' 'FCAW r = 1/4 +1/4,-0 a1/16 L MD~

5/8 min) e = 20' + 10*,-0* +10*,-5*

[) R=0 to +3/16.-0 8
3/4 min f = 1/4 min -0 21/16 E.L *

(
'

SAW B P7 5 (for bridges r = 1/4 + 1/4,.0 $1/16 MD
,* -

7/8 min) e = 20' + 10*,-0* C 0*,-5*

Note A: Not prequalifed for gas metal arc welding veng short circuiting trenefer. Refer to Appendix D.

Note E: Minimum effective throat (E) es shown in Tab 6e 2.1(L3; $ es specified on drawingt **-

Butt and ' . joints are not prequalifeed for bridges.TNote L:

Note Mp: Doublegroove welds may here grooves of unequet depth, provided they conform to the limitations of Note E. Also,
the effective throat (E), less any reduction, applies individually to each groove.

4 Fit up tolerance, SAW: see 3.3.2; for rolled shapes R may be 5/16 inches in thick plates if backing is provided.

Fig. 2.10.1(continued)-Prequallfled partialjoint penetration groove welded joints:

**The references above appear in AWS D1.1. See Note AA, attached, for details.

. .
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I
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32 / DEsGNOFWELDEDCONNECDONS
%

' , g |Smgie-J-yome weld (B)
Noas VButt joint 18) g.. .- ,'

T. joint (T) ;

f .
,

\ -t| _,., +

hTc =-R
.

Bass Gw; preoerotion

metal thickness Root opening
Tolereness ** Permitted EffsetwRoot face

(U = unlimHed) Groove radius As detained As fit up melding throat
Welding Joint
prooses designation T T2 Grame angle (ese 2.10.2) lose 3.3 41 positions (El Notes

i

e = 45* + 10* .-O* + 10*,-r E. L,1/4 min AII I V
SMAW BTC;PS (for bridges (J R = 0 to 1/5 +1/16 -O a1/16

5/16 mini f = 1/5 min -O e1/16

V4 Wa '" *I d'~ A, E,
All S L, yGMAW

BTC-P&GF (for bridges U
e = 30* + 10*,-0* + 10* .- 5*FCAW 5/16 min)

7/16 min e = 20' +1 D* ,-0* + 10* ,- 5*

Flat S E. V
SAW CP&S UO' bridges y R=0 s0 +3/16,-0 s

# "I f = 1/4 min -0 st/16
e = 1/2 + 1/4,-O sV16

Fist S E. L
SAW T.P&S 7/16 min U

e = 45* + 10*,-C* + 10* ,-5* ,

5

Not proouslifted lor ses metet arc welding using short circutting transfer. Refer to Appendia D. ,

Note A:
Minimum effectrve throat (E) as shown in Tobie 2.10.3;5 as specifeed on drowings. **Note E:

Note L: Butt and T. joints are not preoustified for bridges.

Note V: For comer joints, the outside groove properation may be in either or botn members, provided the basic groove
configuration is not changed and edeouste edge distence is maintained to aspport the welding operations without
excessive edge melting.

* Fit up tolerance, S AW: see 3.3.2; for rolled shapes R may be 5/18 inches in thick plates if backinn is provided.

Fig. 2.10.1 (continued)-Prequalified partial joint penetration groove welded joints

**The references above in AWS Dl.1. See Note AA, attached, for details.
'
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Details of WeldedJokus i 33

Doutde J.yoove weld (9) /
sutt loint (B) a
T-joint (T) 3

g.+ i
Comer joint (C) Su I -r ft Now V

N I M
4 f T

$.
,h + Nota J

' ~

--72 E "

k' ""*
Sees Groove presoretson

motel thickness Root opomns
Root fees Tolereness ** Permited Effective

Welding Joint (U = unlimited) Groove radius As estoited As fit up nolding throst
process designation T, T3, Groove engle (see 2.9.2) (see 3.3.4) positions (El Notes

~

1/2 min R = 0 to 14 +1/16.-0 at/16
f = 14 min -0 st/16SMAW BTC P9 (for bridges U Att 3 E, L,

6/B mm) i * 3/8 +1/4,-O at/16 g, y
a = 45' + 10*,-0* + 10*,-5*

'

R=0 + 1/18.-0 al/16
GMAW 1/2 min A E-, , gfg ,g, ,o ,gfjgBTC M F Hor br@ U # IFCAW r = 3/8 + 1/4,-0 al/16 '

54 mini
e = 30* +10*,-F + 10*,-5*

W4 min e = 20* + 10".-0* + 10".- 5*[' C PSS (for bridges U Fiet S V'
,

i
i

/ 74 mini R=0 a0 +3/18.-e sI *
SAW f = 1/4 min , ~0 s t/16',

'
*

T.PSS 3/4 min U Flat S EL
e = 45* +10',-F + 10*,- 5*

Note A: Not pregualified for ges rnstel ert needing using short circuiting transfer, Refer to Appendia D.

Note E: Minimum effective throst (El as shown in Table 2,1a3; 8 as specified on drew 6nge. **

Note J: If fillet welds are used in buildings to reinforce groove welds in comer end T-joins, they shell be equel to 1/4 T but need not
3

escoed 3/8 6n. The reinforcement of groove welds in somer joints, when required, and T-joins in bridges shall be made with
fillet welds aquel to 1/4 Tg, but need not esseed 3/8 in.

Note L: Butt and T joints are not pregualifed for bridges.,

,

Note Mp: Double yoove welds may hm grooves of unoquel doeth, provided they conform to me limitations of Note E. Also,
the effective throet (El, less any reduction, appiiss individually to each poove.

Note V: For corner joints. the outside poove properation rney be in either or both members, pmvided the basic Foove
configuration is not changed and adequete edge distense is ensimeined to aspport the welding operations without
excesove edge meetinS

e Fit up tolerance, SAW: ese 3.3.2; for rolled shapes R mey be 5/16 inches in thick plates if backing is provided.,

Fig. 2.10.1 (continued)-Prequalified partial joint penetration groove welded joints

**The references above appear in AWS D1.1. See Note AA, attached, for details.
1

,

|
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NOTE AA.
,

The following references as listed in AWS D1.1 are as follows:

Reference 9.2.-5 When material is' ASTM'A242 or A618, Grade 1,

its weldability must be investigated by the

welding engineer, Metallurgy / Welding prior to
welding.

1
-

Reference 2.9.2 Dimens'ional Tolerances. Dimensions of groove
welds specified on design or detailed drawings

may vary from the dimensions shown in Fig. 2.9.1

only within the following limits.

1. The specified thickness of base metal or

weld effective throat is the maximum nominal _

thickness that may be used.,

'

2. The groove angle is minimum; it may be detailed

to exceed the dimensions shown by no more
1 ( than 10 degrees.

3. The radius of J-grooves and U-grooves is;

minimum. It may be detailed to exceed the
I dimensicus shown by no more than 1/8 in.

(3 mm). U-grooves may be prepared before

i or after fit-up.

4. Double-groove welds may have grooves of,

i
; unequal depth, but the depth of the shallower
,

groove shall be no less than 1/4 of the thickness
j of the thinner part joined, unless otherwise

designated in Fig. 2.9.1.

5. The root face of the joint shall be as *

dimensioned in Fig. 2.9.1 with the following

variations permitted:
,

(1) For SMAW, CHAW, or FCAW it may be

detailed to exceed the specified

dimension by no more than 1/16 in. (2 mm).
'

It may not be detailed less than the

| specified dimension.

. _ _ _ _ . - _ _ _ . . _ - _ _ _ _
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-d"1 NOTE AA (Cont'd)L
'

Reference 3.3.4 .With the exclusion'of electroslag and electrogas-
welding, and with the exception of 3.3.4.1 for

root openings in excess of those permitted in the

table below and illustrated in Fig. 3.3.4, the.

dimensions of the cross section of the groove-welded

joints which. vary,from those shown on the detail
,

drawings by more than the following tolerances .

shall be referred to the Engineer for approval or
correction.

.

Root not -Root
gouged * gouged-

in. mm in. mm

(1) Root face of joint + 1/16 1.6 Not limited
(2) Root opening of joints [1/16 1.6 + 1/16 1.6.

g; without steel backing - 1/8 3.2
W root opening of joints +1/4 6.4 Not

-|(f! with steel backing ! /16 1.6 applicable1
'

(3) Groove angle of joint +10 dag +10 deg
- 5 deg - 5 deg

*See 10.13.1.1 (3) for tolerances for complete joint
penetration tubular groove welds made from one side
without backing, see AWS D1.1.

3.3.4.1 Root openings wider than those permitted in
3.3.4, but not greater than twice the thickness of

the thinner part of 3/4 in. (19 mm), whichever is !

*less, may be corrected by welding to acceptable
dimensions prior to joining the parts by welding.
Root openings larger than the above may be corrected
by welding only with the approval of the Engineer.

.

I

f

|&,?

:
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f NOTE AA (Cont'd)

1, 1,*
-5 -5*

i .

A e 1/16 f /16 fa 6

Y P* ~11 6
(A) Groove weld enthout (8) Groove eveks with

backing - root not gouged backing - root not gouged

.

[* 0*5*j
+1

f +

R ,* I# 0
9

g m
I (C) Groove wekt wnhout backing -

root gouged

Notes:.

1. . . groove angle.

1 R. root opening,

Ci 1 f root face.

4. The groove conr,uretion. .nown .re vor munrotion oniy.,

Hg. 3.3.4-Workmanship tolerances in
| assembly of groove welded butt joints

|
|

Reference 2.10.2 and Table 2.10.3

2.10.1 Partial joint penetration groove welds made by shielded metal
arch welding, submerged are welding, gas metal are welding
(except short circuiting transfer), or flux cored are welding
in butt, corner, and T-joints which may be used without per-
forming the joint welding procedure qualification tests
prescribed in 5.2 are detailed in Fig. 2.10.1 and are subject

| to the limitations specified in 2.10.2.

2.10.1.1 Definition. Except as provided in 10.13.1.1., groove
welds without steel backing, welded from one side,
and groove welds welded from both sides but without back
gouging are considered partial joint penetration groove
welds,

r ..

. /

.__ ._ ___ . _ --- - _ - . . __ _ __ - __ -
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df NOTE AA- (Cont'd)
,.

.

2.10.1.2 All partial joint penetration groove welds made
by,short circuiting transfer gas metal arc welding
-(see Appendix D) shall 'be qualified by the joint-

welding procedura qualification test prescribed
in 5.2.

.

'2.10.2 Dimensional tolerances. Dimensions of groove welds (. $' '' '

specified on design or detailed drawings may vary
from the dimensions shown-in Fig. 2.10.1 only within

'

the following 1Laits. -

2.10.2.1 The groove angle is minimum; it may be detailed
to exceed the dimensions shown by no'more than 10
degrees.

,

2.10.2.2 The radius of the J-grooves and U-grooves is
minimum. ')c may be detailed to exceed.the

'

dimensions shown by no more than 1/8 in. (3 mm). U-
*

grooves may be prepared before or after fit-up.

'; 2.10.2.3 Double-g'roove welds may have grooves of unequal depth,
| providing the weld deposit on each side of the
{, joint conforms to the limitations of Fig. 2.10.1.

~

2.10.2.4 The minimum root face of the joints shall be 1/8
in. (3 mm), except that the minimum root face for-

joints to be welded by submerged are welding shall be9

i 1/4 in. (6 mm)..

1

i

L

4

,

;
.

:

.

!

!

.r.

tL,- -

.
.

*
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NOTE AA (Cont'd)

2.10.3 The effective throat of partial joint penetration square ,
single- or double-V , bevel , J , and U-groove welds shall
be as shown in Table 2.10.3. |

.

2.10.3.1 Shop or working drawings shall specify the groove
depths (S) applicable for the effective throat (E)
required for the welding process and position of welding
to be-used.

.

2.10.4 Groove preparations detailed for prequalified shielded metal
are welded joints may be used for prequalified gas metal
are or flux cored are welding.

* 2.10.5 Corner Joints. For corner joints the outside groove
preparation may be in either or both members, provided the
basic groove configuration is not changed and adequate edge
distance is maintained to support the welding operations
without excessive melting.

Table 2.10.3
Minimum effective throat for partial joint

penetration groove welds

Base metal thickness of Minimum effective
thicker part joined throat **

in.- mm in. mm

* To 1/4 (6.4) incl. 1/8* 3
Over 1/4 (6.4) to 1/2 (12.7) incl. 3/16 5
over 1/2 (12.7) to 3/4 (19.0) incl. 1/4 6
Over 3/4 (19.0) to 1-1/2 (38.1) incl. 5/16 8

over 1-1/2 (38.1) to 2-1/4 (57.1) incl. 3/8 10
over 2-1/4 (57.1) to 6 (152) incl. 1/2 13
over 6 (152) 5/8 16

* Minimum size for bridge applications is 3/16 in.
**Except the effective throat need not exceed the thickness of

the thinner part.

i

e

Ao

!

!
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TABLE A

Symbols for joint tvoes
.

B - butt joint J .

%C - corner joint .i.
' ' ' ' *'

T - T joint
BC - butt or corner joint
TC - T or corner joint'

BTC - butt, T, or corner joint

Symbols for base metal thickness and penetration ,

L - limited thickness - complete joint
penetration

U - unlimited thickness - complete joint
penetration

. P - partial joint penetration!

1
.

Symbols for veld types

) 1 - square-groove
2 - single-V-groove
3 - double-V-groove
4 - single-bevel-groove
5 - double-bevel-groove
6 - single-U-groove.

7 - double-U-groove
8 - single-J-groove
9 - double-J-groove

Symbol for velding processes, if not shielded
metal are

l S - submerged are welding
! G - gas metal are welding
! F - flux cored are welding
|

.

|

|

|

V
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TABLE B

d'
WPS for Structural & Hansers for Seismic & Non-Seismic Welds

Typ] Joint Joint Size WPS Weld Process Preheat * (min.)
(Qualification) Filler

Carbon Steels & Low A11ov Steels (Group II)

**None (thickness thru 3/4'!)Fillet ALL AW-1 SMAW -

(Prequalified) E7018 50 F (over 3/4" thru 1%")
225F(over2)aj")150 F (over 1 " thru 2%")

" " "Gr::cve See Figures
,

2.9.1 & -
,

2.10.1

Carbon Steels & Lew A11ov Steels (Group II er PI, See Table C)

Fillet ALL 1A1 or 1A4 SMAW **None (thickness thru 3/4")
(Qualified) E7018 50*F (over 3/4" thru 1%")

150'r (over 1%" thru 2%")
2'25*F (over 2%")

'

Fillet ALL 1F1 FCAW **None (thickness thru 3/4")
C'/ (Qualified) E71T-1 500F (over 3/4"thru 1%")

150 F (over 1%" thru 2%")0

225 F (over 2%")

100 F (thickness up to 1%")0Fillet ALL 1F3 FCAW

(Qualified) E71T-1 150 F (over 1%" thru 2%")-

225 F (over 2 ")

$0 F (thickness thru %")0Fillet %" max. 1M1 GMAW
thickness (Qualified) ER70S-2

Grcove Thru 1%" 1A4 SMAW Same As 1A4 table above
(With (Qualified) E-7018
B:cking)

Grcove Thru 1h" 1F1 FCAW Same as IF1 table above
(With (Qualified) E71T-1
B cking)

Gr:ove Thru 1%" 1F3 FCAW Same as 1F3 table above
(With (Qualified) E71T-1
B:cking)

Groove (Contact Welding Engineer, Metallurgy / Welding)
(Without
B:cking)
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. Rei.' 1 TABLE B (cont.) MP-06

8/83. T ble B
'

Pcg3 2 cf 2

..

F

4

Carbon & Low A11ov Steel to 304 Stainless Steel (or other P-8)

Tillet ALL 1-8A1 SMAW 50*F
(Qualified) E304

~
" " "

Gr:ove 3/16 (.1875) :

(With thru 3/8 (.3750) '

B.acking)

Gr:;ove Over 3/8" (Contact Welding Engineer, Metallurgy / Welding)
(with or *

*

without
b:cking)

CThickness at the weld joint of the thickest member
coif the temperature is below 32'F, preheat to 70*F and maintain during welding

.

O

'~ '
.

|

6

!

i

!

r
V

. .

e

- _ 3 - -. ._. . - _ . . - - . _ . , , . , , _ _ _ . -_ _ - . ., _ - , . _ _ , _ - - - . - _ . _ - _ - , _ . . _ . - . ~ __



P

l

o +

t l.

MP-08
Rev. O

'

1/81 -

/* TABLE C
o

Carbon Steel and Lou A11ov Steels (P-1) as Listed in ASME Section IX
.

Material Specification

SA 234 WamW WPA SA 515 Grade SS ....SA 10S ,

SA 31 Grase A
Grade B Grade 60 A .s . A SA Michas 1

hGrade 65 SA 106 Grade C ,,,,. g 3 -.
u u ... SA 135Grae KC70 M SMGrade C2SA 2M Marting WPS

SA 516 Grade SS
*

Grade KCF70
SA 53 AcW Bessemer Grade 60

Open Hearth Grae 65 ;SA.S$7 Grade C
SA 181 Class 70

Grase A SA 2MChu 1
Grade 5 SA.524 Grade I #.*,.

'
E'''' U ' "$A-uo Grade WC8SA-285 Grade A

Grade WCCGrah 8
SA S$6Grah A1SA 106 Grade A Gra C

Grade B2 SA 216Gn
SA u2 Grade CGrade B G D a CC

SA.154 SA teS Grace A SA.SS7 Grade A SA 2M Mang WM SA471Gran C870
Grae 3 Grade CC70

SA.135 Grade A Grade C Grade 3 Grade C070
SA 24 Cuss 2

Grade CK75Class 4g,g g SA.333 Grade 1 '

SA587... A 2 Gade 870
Grace C70'*e 6 SA 299SA.1SS Gran *,45 SA uoGrade WCA Grade 070

-

Grade N75
SA*350Crade LF2

54155 Grade C30 SA* MGrade1 SA u2 Grah A
Grade CSS O'*" 8 SA en Gran MSA 352 Gun W

Ci Gude KCSS 6
Grade KCFSS SA471 Grade CASS SA-691Gran CMSH.70

Gran CESS
SA 372 Type H

Grade CMS 75SA 1SS Gram KC60 SA.350 Gene trl 9 43,g,,,, ,
Grade KCF60 SA471 Grade C860 '"" O
Grade KC65 SA.352 Gran LCA Grade CC60

C SA4957ype 8 Grade 40Grae KCF65 Grade LCS ', , CB SA-420 Grade WPL6.

SA.17e Gran A SA.369 Grade FPA Grade CC65 p.6% Grade Cy
Grade C Tm H

SA.372 Type I SA472 Grace A45 ,737g,,,, ,
SA 179. . . pa,, eg,, ,g

SA-414 Grade A SA472 Gran A30 . Class I and 8N SA*738
Grade ASSGrade B Clasa C and CN

SA-151 Class 60 Grade C Grade 355
Gran CSS SA447C! ass SQ

::::a a Sag::: Ci-> =-

G,.e uSu.1,2 A
.

I#'I "
SA 310 Grade A 1 SA-420 Grade WPL6 ygg g p.StS cred, 70

. Grae C60 SA471Greee CD80SA*214 SA442 Cree SS Grade E60 SA 516Crede 70
Grae 60 Grade 845 SA472 Grade 080

Gran C&SSA 316Crede WCA SA447 Cass A and AN 491 Grade CMSM 40

SA475 Grade 45 .

SA 226 ''
.

Grade 30
Grade $$ p 737 Grade C
Grade 64 ,

*
Grade 65

f
SA495 Type O Grade 35 SA.724 Grade A (% A

enas f I,

| ( SA4% Grade 3 Grade 8 (% W
enas. f )

* *

SA 727 , ..

|
|

.,- -. - , - - - - - - - , --
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Appendix D: ,

Short Circuiting Transfer-

Short dircuiting transfer is a type of metal transfer in gas metal are welding in which meltedmaterial from a consumable electrode is deposited during repeated short circuits. For ad-5

ditionalinformation, see Section 2 of the Sixth Edition of the WELDING HANDBOOK, page
23.24.

Typical current ranges for short circuiti.tg transfer gas metal arc welding of steel I'

|-

Welding current. Amperes *

Vertical and overhead positions |
Flat position idiam

min max
min max

} j
in, mm 50 125 i

'
0.030 0.8 75-

O.035 0.9 225 100 ;
0.045 1.2

i
assereds peau . !

.

!

| k
.

|

|
'

,

s.

1L!
&

1
. . . . . . ._ .___..._ .___ __

. . . .

.

- - - - , -
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QA/QC Harris Plant '
'

-- *

. i
*

'Personnel Training

Y 4'by -
.Date:

' Training ?eried: 3. O G '.* 4 E|| 3 "
'

i Class Title: /N A> - t' o o $ r cc. 4 e eh y'ro /
- Procedure and Revision: C 0 A ,5 M,F

'

Sunnary: [ya/a lye / s)'re &,yedare d|Cca.mec/ w,YL in.cxe/e_r
0W Ala b rsn 76 m s ,er * f|f d h Id<ke - Dire-sred reel 1

'

revishn ofa,,es - ek 4,e/ r u 6xd4 on ww um L.,-m.
/*

.

.

_

. .

.e . . .

:

The following personnel attended the above described training:
(Print name, folIAwed by s4gnature.)

b NVN { k, _ Ml/.-~

A

GenUWGIS:Wu//6$4/
Lcadkw5==
JnseaA.AA 1.YrW. //_

feAav (Ni/'k. % $b*

ke s M. Newa $., ff/. brue

Nd twt YwsgGb * . c t a.

$Yf .5"H'/k/% / || f -

|-

Note: Procedure revisions =ust be recorded bercre 'rans=itting to "A =a---ds.

Instructor: M' - ,,,,sne.gg Uvvv

. _ _ _ - ._,_ _ _ .. . . _ _ _ _ . _ _ . _ _ . ___ _ ____ __ .____... _ _ .
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j Filo: SH P-1/2 .
, ,

!
QA/QC Harris Plant. .

,

*

Personnel Training

Date: 3 M -

' '

| Training Pericdi J ,' 3 0 e '." 4 '', ' ' . *

Class Title: & n*?'*:-| ?.b ?- u- | 4C_see 3emma-d '
~

Procedureanhitevision: 0 6 -/9 7 8&/'/
Summary:

# .Tk4Ge L / o'seuordaL ef boe se/< /
k dejenefs.s eaisWe & >4e w // w rf h fe <sY:

Pace 6<e deke</ Mc '%en J ifees+ " aJ uL&'

-b 4) vie- 16 Gs ama "Jih //&avere/:r

i\ sc a s - cac+. nt etass t3.5.d mc;%s.

hsw seof t01 4 ks ir vesref's
4 base, Mawn V i r wta a d w 1 kedw/V sv.rks

P.advaJe U % s-s * c G ~ c w cf u .c
' |- L l Po aI L ,'s e , 9h-fes

!

>-) St.'s,~' c CIasc Z Eks .

-
. . : .. . .

.

%-

%
*3.

- '

The following personnel attended the above describt.ed training: l

(Print rame, followed by si ture.) !
^

* i.. . [N c c os w - % m. Is w ; d,4 w r/ft~ w /- 1,

S$1ermn Dtm N ~Mork Nou+s %uf M.> -
GeraNW.6AASS WA/k||0 ShXcundYfn L

Tf SlesAcar Yf $f-
-.

Wa h. kale - ). M

fcwiLfl %z{&
adom "l d b l/
b.e't. At 7.. 2 M S . -.o n _f .,

Cant. ISces'r GN1 kSnr;

i i

Note- Procedurerevisionsmustberecordedbefore'rars=itti./toCAP.ecords.g

Instructer: [ f,o b <,d'

- .. - 9.,.

i/, - '

_ _ _ _ _ _ - . _ . _ _ - _ - - . . - . - _ - - . _ . -
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~~ * ," QA/QC Harris Plant
,

i
*

Personnel Training

Date: 3
TrainingPIriod: 3 *, 30 f#) b hIOO[N
Class Title: $6 &,is- n f $1S! Wh/ sd We'ff /YWs fS

'

ProcedureandRevis[on: M['/[ M1/ - //
Summary:

.

.

O

S$6* hkMke| t4 fb AlC

.

.

e

The following personnel attende the above described training:
(Print name followed by si na ure.)6 -

Wmt/R.V Ast

s, Atu eusNBe&, '

' m x u s A 4lcd L J
.

u a.> i mm 2/
t%14d%I $ +M //x E /
3im 9bh b M
vawd% M L
Oe nb< M $rmaA r W. $ -A
mk Les9>uar n

-

1 ,

, - y ,

Note: Procedure revisions g be recorded bercre trans=ittins; to 7.A P.ecceds.

Instructor: db

. _ _ _ _ _ _ . . _ _ _ _ _ _ _ . _ _ _ _ _-___ .-
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March 30,1984

i

.

MDGANDI.N 'IO: R. Hanford *

*

FBCH: D. Timberlake .
.

SUBET: MP-10 Bev.11 Tra4ning Class . (Structural Welding)
.

Ch March 29, 1984, I conducted a 1/2 hour training class on the
above subject for QC + 1d49 personnel. Attached is a copy of-

the training outline and attindiacs sheet.

~- --.-: . - .. .. .
I--. -

DRT:cag

oc: Mr. P. Ibscolo (w/o att)
.Mr.-;E Marcer. (w/att) -

Mr. M. Tay1m (w/att)
Met.,$dal A45 File T-4d (w/att)

'

.

.

Gm

%.

e

3

9

e

.

.

m- --- __ _ _ . _ ___ m - - .,_.- _m ._-7
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MP-10 Rmr.11 Training Class
(Structural Welding)

1

I. General (Repairs) l
1

A. R90R's are required for: ;

1. Reject:able indicaticum deAM by Mr, PT,17f and RT
'

2. Base metal repairs
B. Any weld defects that are detected v49=11y or by info NDE *

g NOT REQUIRE AN RSER. ' mis is ccmidared in pss welding.
c. After the repair is ocupleted the repaired area shall be examined

by the mana method used to detect the original defect and by -

addi+4=1 imE as required. .

II. Wi~nade on seTamic f~stiuctures ~

A, Repair =1d45 of base metal defects *

1. Visual 4 = -G.icri of area prior to =1 dig is required
2. Flama cut edges

a. !btches and gauges -
b. Internal Disocntinuities

'mble A for acceptance limits
B. Repair of weld metal defects
c. Repair of mindriumd holes

.. . ..

9

3

$ $8

.

*

*
6

S

$

'
~

' ;

| *

.

e

-- ,- - -- - , - , , , , , , . , , , , - ,, --s , , ,. ------w- -, , - , , - - e-, , v -



_ - _ _ _ _ _ _ _ _ _. . _ _ _ _

O D
|.-, * ' ' ' , DANIEL CONSTRUCTION ColeANY

*

.

' *

SHEA?.0:' H.\ MIS ::UCLEAR 70k'E?. PL.WT

TRAINING RECORD. .

.

DATE kFC H I9 }90h TI:E 'N LF.NGTH OF CLASS W R-i

'W.0V.It !

WeimvTs (5=ic>iCOURSE & TITLE .M - 1O Tefma- c w Eber M,ese ~s

INSTRUCTOR C AVID TMSNL.ArWE SHIFT ,

*
.

,' PERSONS IN ATTENDANCE,

.

NAME ,[/- BADGE NO.
'

,

, ,

. . . . . . - . . . . . . . . , _ ..

1.' IB A4 M[ 42/ M S~4--

r -

2.h|$r$|.}s$.cers. $b // 3
'

o

3. So bearL WuN6+ $f hnJr. ? W
s. dswsrmaxau/7/R hr& /07-

, s.-r.Ee 0. % k lL G o$u = jf/ '5 76
. s.is,iew m - Adc3 ss

'
-

7.hk A. 897780 f' ')$ Y.

s..Si4u& s71 L/eis Yfhwl. //s
, 9. AA/// hqc./ Y f 7)

10.~ Sin AA/ Scuds '~ /ttb ( N 2& z'
11. to/*ft' brier Y// W' /D
12. M A,M _ M,,.L.,(IER,,j!; i! 9 - 't,

[# d ! f4013. MA4
'

'

- - - : n ..

sso 'a' _. -4 ';14.Alle m so w > <n.i

ns.ftek //eu+r M YM h3' ~2--

16. 3he Tkuc \ '
' '

w S O Z.
_

l7. $ 1.<t > A . /} a j a ffD A_ ' Vi~/-

is. &/t.v 4. b h'l P#--y d M Yfo'

| 's w f< L J A c ~ i,y
'

>,. a -

10. r. m ,, ,,%, WA sa
| 2 62u w.cust'Ab'MLV 3nt

_-
__ - _ - __ -. . .- .-_-
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| QA/QC Harris Plant'' '
-

, ,

' '

'Parsonnel Training -

Date: ble,u/_ 2 7'/9f4 *

#s' / f '/dsn_ *Trair.ing Period: 3'3&sm /

; Class Title: }W-SAlm $ $) W
?rocedure and Bevision: W)0-/f Eer. /S~
Suar.ary: //a 34 g ps, si sfd o -f nern eo~ &DD |/ ECe.Y, ' n'

a ss

W///n- s u t a f t /r < hy-/f herm A<> . 9. h%.t l1A/ft'
disaId la # 4 e roe e n,'na tA e a- ou e r9- n 6 ,,,as k

'

awa < .e

$ b**bd j $ P VfD#nd/b/E' PJ'rfbetY > 4 r v t |v$. fn Yb Le Yrs-m A.
4,Was %s . r aba u ', , a nd re v|w r# rA.e w p -- M . A / s o ha-

the Y|rN r~e/YvEoifd n#xthv/ dst' Le m vnff f u e A se t
_dra a, ,%y < , DA -3 9 %~,,, $s o n d $wDA ' .s

.

.

-
.

,

. -

,

-

4

The following personnel attended the above described training:
(Print nahe, followec by signature.)

----. ..

3EIL,1C i., M k/~w 6 .4: 64.- T EAs I A .y

btCwwas a M6d.a hk Cil E_'C +
m ,x m s % O L --
A.s~ Mv5 aliX<b
iYi |[o? !Im v. .i . A$b

"

,,:- ..

& S-luN [ $'
w teLil1kzRLa'
WWoua M. WJ%d W~$f N ~ s.

LUM M..' Reed bear!aa Wl.1
'

it
6 o

.

Note: Procedure revisions must be recorded bercre tra.st:. :in te ''* :ec:rds..

In::ruc:ct: ) L /,s St.</n } Q e

--- . . _. .-. _ . ---___ . -- .- -. - -- .



- - - - - -
-

_ _ _ _ _ _

, .- .
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'** *

QA/QC Harris Plant*
-4

'' '

. Personnel' Training

Dat'e: 3p (Y -

,

TrainingPe[iod: 35 30 fM b M/ddf#)
Class Title: NOV $9WYMekS E StiGSG Ys()b YcmAM% SCkvt|,5}e8|
Procedure and Revision: 64.c. Spec,,- 034 dd/-/2"

-

. v ~ c .u.... 4 .w. .e,... +.. .
.., .m. .. .

. _ . . - ,' , . . O r. .t. 1. . - 4 " , r- - "
3- - *; * ,, [* *

..

, .
- ; .. . ., . ,. , f,. . .

_ .

,
-.... .

,

b

CM ccN%eb n&\\as *
-

.

-

.
-

. . . . . . -

We

_
. , . 5g v :. ; .. ~ .

,

.. ^ - Q,f;t'f:. ;;'.sa*- -
. . - ~,W b. . .

' '-<1-

; - .y g . ...; .- . . ;;,.
,

. . @* .
-

.
.

The following personnel attendpd the above described training: .' ''-
(Print name, foll e L by signa'ture.)

[wSh M G. 2'/ '-N'

y As

Mret M sit $ U Y U N iM-irt .s /us~r WS
W /

-

d ?d.9 ova Aa <

Mb #L 97/'Sk >

S te.x.w.E u n E h G
mu sw M M& ~

Cl*/ l0* $LMS Y 2-1/
'

u
:

sau Re 4~ d dr -

$AmL L o-/ki
( -

Note: Procedurerevisionsmustberecordadbeforetrans=ittingtoCARecords.

Instructor:
__

. _- - _ _ - . -. . __
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i Carolina Power & Light Company

!

Company Correspondence

Mm: cit 26,1984 '

'

.

'
..

.

.

-
.

MEM3MNDCE TO: Ray Hanforti
.

FRCM: David Timberlake

SUIL71rr: Site Spec. 034 Tr=4 nim Class

Ort Dursday, March 22, 1984 I Mv-ted a % hour training class en
.the requirepents of Site spec. 034 Rev.12 relative to structural
and hayz welding for QC ir%i.icm wswel_. Attached is an-

outlina and attendance sheet for this class.
.

y .1 ..
. .gy.

. -g_

DRT:cag- ;-t, '
a. .

cc: Mr. P. Ebscolo (w/o att.)
.''

6-
' Mr. M. Taylor (w/att.

Met.Adald4M File T4-d (w/att.)
.

-

*
e

i-

,

.

0

4

e

- - _ _ . _ . _ _ _ _ - _ . _ - .__.__ _ ,____,__.__m --_ _ _ _ . - . , ..,.--c, - _y . , , .-. __- , ,_,~.,.. r ._.. _, . . . . . , , _ . . _ _
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'' ~ ^~ 'cato sp:ct!isctt'on C34
. _ _ _ - . ___ _ _ _ - _ _ . . -- - - - - '

. ,.

- yAgg,g n (Coat'd) P;32 2 cf.4 *

3 -

.
. . g g-

,

: .

'iYSTEMS/COMPONDITS/ ITEMS ASHE CODCMT ' t.
'

CLASS TitK- ACCEMME *
.,

. A. Carbon Steels (Cont'd) FT HT W _ VT _ NOTES CRITERIA
'

* 6. Pipe Hanaers *

AWS DI.1
1 1002 -

1001s. Full Penetration 2 2.6.9 Per Ref. 2.14, 9.25.2
| Butt Welds 1002 2.9 ' Per Ref. 2.14, 9.25.2
i

,

1002:' . ' -
-

2.9 Per Ref. 2.14. 9.25.2). Full Penetration Tee
*

!({ Welds 1.2.3 s
_

-

1002 9

M in Per Ref. 2.14. 9.25.i 1 T6toa{h 1001 1001 2.7'

! c. Partial Penetration and /**11=*= Per Ref. 2.14,9.23.I
I Chr< inch ' Eld 1002| -- - Fi1let Welds T 2a t - --

| 2 '
2001 #^ ^I'

-

| 3 Per Ref. 2.14 -
1

| IM ~

Per Ref. 2.14,

;

_

n 'i s t ..; 4 . ~

.

e

C :.
.

-

f

.

.
-

,

#4

-

%.~

/ s

'

;.
*

|

|
_ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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,.

1..

NDE AND VISUAL INSPECTION SPECITICATION
'

p i! -

, '

Notes for Table 1 .'-

1. For either PT or MT, the external and accessible internal weld surfaces
and adjacent base metal for at least 1/2 inch on each side of the weld
shall be 100% examined.

2. PT is an acceptable alternate in lieu of MT. PT should be used on R10nominal pipe sizes 2 inches and less.

3. Acceptance criteria for material, adjacent to the veld shall be ner
NB-2500.-

4. Acceptance standards for material adjacent to the welds shall be per
NC-2500.

.

5. Acceptance standards for materials adjacent to the velds shall be per
ND-2500.

6. All full penetration butt joints in members designed to carry loads
under any postulated load condition (primary memebers) shall be radio-
graphed. '

7. All fillet velds in members designed to carry loads under any postulated
load condition (primary members) that have a throat dimension greater
than 1 inch shall be examined by either the magentic particle or liquid
penetrant method. ,

.

8. Applicable acceptance criteria.
t

9. Full penetration open butt veld joints shall receive a root pass inspection
by either magnetic particle or liquid penetrant inspection when welded
using the SMAW process. Full penetration open butt veld joints welded
using the GTAW process for the root pass shall not require any root NDE.

10. ASME Code Case N-127(1755-1) (Reference 2.13) is invoked for alternate
NDE requirements on those tube welds where automated welding machines are
employed and the nominal tube size does not exceed 2 inches and the thick- RIO ,

ness does not exceed 0.20 inches.

.

e

.

0

.

4

, a a
*. #

,, +
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I SYSTDIS/ COMPONENTS / ITEM

TABLl? 3 (Cent'd) I#E2 2 *I 4 , *

Site Sp:cificctica 034
,,,

g

.

Cat. MT'L
Pipe ACCEPTANCE

THK. RT PT HT _UT VT NOTES CRITERIA
'

IA.
Carbon Steel B31.1 (Nonholler

3 external piping)
*

4 a11 110I 1001 1
3. Fillet and Socket Welds 5 all 100Z |

6,7,8 all 100% / |

_

|
4. Pipe llangers Partial and Fult 4 all 100%~ Per Ref. 2.14 iPenetration Hutt Welds pad Fillet,

5 allWelds 100% |'

|
6, 7, 8 all 1001

'' ~ g /
.-

4.5.6.7. 8 All,

I| 5. Stud Welds 100Z nu _1 (Nan-Boller
i External Pipina)

'

4 all
-

6 Structural Attaciment Welds 100Z

6.7.8 all-

1002 \[ j

1
e

i

i an'

!

.

.;-
: - . -
i

.

p

.

I
'

! (.

:.
-

: 'I- .

j
.- .

;-

.'-

|(1
; -
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NDE AND VISUAL INSPECTION SPECITICATION

*

Notes for Tables 2 and 3

1. PT is an acceptable alternate in lieu of MT. '

2. .For lube oil pipe other than that governed by Westinghouse
Specification requirements, a visual inspection on.ly is
required. (An example is lube oil pipe supplied by Southwest
Fabricators.)

.
1

3. For Category 4 through 8, base metal defects shall be evaluated
per the base metal specification, not by the requirements for the
veld. For base metal quality requirements, refer to Purchase
Order and applicable ASIM or ASME Material Specification when

R12
evaluating defects (cracks or linear indications only to be evaluated)
located more than 1/4" from the toe of the veld. Any cracks or linear
indications which exceed 1/16" in length and which are located within
1/4" of the toe of the veld shall be repaired. .

-

a

.

i

,

4

.

.

t

)
.

?L,$iT?,Y?,I'Qv-&M&?,j~f"ggf&Q[Mff"??|g.gMj. ?y,';.:" rO ~
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...A, Sito Specificction 034
TARI.E 4

') . .
.Gk SUMHARY OF NUE.1NSPECTION REQUIREMENTS

STRUCTURAL STEEL (SEISHIC Cl. ASS 1 AND NONSEISHIC).'
I. [[..*
jf | ACCEPTANCE,

a i RT PT HT I UT VT NOTES CRITERIA ~

'A i
| Note 54g3 Full Penetrations

.:; 'i!, Butt Welds i 100% 100% 1 Per Helcrence 2.l
'

l' AWS DI.t 9.25.2#

? h Partial Penetrations |.-

i g 100% 1

.]. * ' '

Note 5Full Penetrations.I
'

100% 100% 100% 1,2,4 Per Ref.'2.14
Oh Tee Welda *

f,';g3 Partial Penetrations
AWS DI.1

2001- 1 9.25.2 and 9.25.3
; uI

hg
Fillet Welds See See

Per Ref. 2.14Note 3 Note 3 100% 1,3 AWS DI.1 9.25.2
,

?

i'
~

'
s

....f| 3

; i .
*

:s,
* *

r

Stud Welds AWS DI.1, para.
j 4.30 for-

;'m shear connectora
]

. yr
. --n q

. i > Cable Tray and Supports - Condult#
Hangers - Fillet Welds 100% 1 Per Heference 2.1

y*,

1 ..

lleating, Ventilating & Air Condition-
.ing (WAC) J.

.

ii j 100% 1 Per Reference 2.1
s ..

- A

$p-

s
M5's

|

' I,S. l.
'

'

2

- |$N

Ik (:;). $$ ' '-.. -

- - - _ - - - - - _ _ _ _ _ _ - _ - _ - _ - - _ - - _ _ - - - - - - - - - - - - - - - -
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bitu busifict.:t8sn 034 i

' . . |' ** * '
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*
!

..

g,

*'.f TABI.E 4

NDE AND VISUAI. INSPECTION SPECIFICATION
1

j Notes to Table 4 *

1. Peening of welds is prohibited on Seismic Class 1. Peening of root
.

and final pass is prohibited on nonseismic structural welds.
2. 100% MT or PT (if Mr is not practical) of root pass and~ final weld

glayers.
:
* 3. Were noted on design drawings, fillet velds will be either MT or PT*

inspected.
.

- 4 The root inspection for double-velded joints shall be performed af ter
back gouging.

5. For Seismic Class 1 only except w*cen drawing explicitly deletes this
requirement.

all

I

.

I

!

i

.

8

F

<

* . /'*. * ?
* * *
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Q AN8EL CONSTRUCTION CONPANY
'

~** saEAzcN zazzIs =c:.taa rena ? .A: T
|

' '

nAInNo REcce.D
.

.

DATE b-22" 4~ HIE ~5:50- I.tNc a or ci. Ass

couasE a nn.E 5'e Sver:. O 34- TZev. t 2.
INsTauCron VM Lp ''IEeinz.m saIPT I 4 Z*"#

.

PERSONS IN ATTENDANCE-

,

NAME BADGE NO. -

,

l. f M 36 tf

2.11</c.ss Lalh- soz a
3.knr L +1onl+| W6) }/|L A 4kl
s . -fo' m Ar), /ru. W SN - 672

~

'

s.S L As $frEL
, -

m
| s.Al Lscas><o Ok'f-= ,-W

-

_ > a,i <,/

7.S& mow Shen AWWW 119

8.AS/v5CAuwde4 f!)Lhe m2 FS
9.banoLC|80]wr YY Y| /S"'Y

10.Ybaris b.LFM1An< M E h 72 9'
l1./Wd Du.e // /]ud /)uv_df '

573 '

A,.@- # &c h / P /L...,./ A2.2: 12.

a.b a NCw~~ k nW_ - 4.s5;

1s.Ger2|| LO C Ass $2uA|lillNL&' 3 o o 2.
,,.'seav A ru % L A ys.,

:

,us 's 2a n 'M sa
- uwv j -

17./??MS SA-Acx MV /.2 7/
18. L dhe., AZbw /2']

, p.

...

19. $4)*f I/ .,$ W fS*2-

10. Afor.f_&a Y OS7-

11. L al< M X. g. $.shMihox Ph
-_ __ . - _ _ - _ - - _ - . _ - . . _ _ - - _ - _
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- s. ~

.

.: .. .
.

.

| PERSONS IN ATTENDANCE, . .

, NAME BADGE NO4
*

e
/- -

22. @evewTbqqe.t i M .fC 2_
|

j

|23. I

24.

25.

26.>

'

27. :
,

28.
'

29. -

30.'

| 31.
|

32.

i 33.

36.
!

35 ._;

! 36. .

,

' 37.

; 38.

39.

40. *

41.

42.;

43.

44. .

i

i 45.
.

4 ;

I 46. ~

47.

I 48.
_

-m-. , - , , , . - - , , - - - - - - - vv- - - - - - - - , --- .- --w - - - - = ----n- - - - - - - - " - - - ~ ' - ' - - - - - -
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.

- '' CA/CC Rarris ? inn;
. .

~

Personnal Training. .
,

Date: _ /)?ct.t $ Q . 6 - R L/ -

'

Training ?eriod: ??n ')TO h11 *

Class Title: /Q. ( . >> - 6. 7, Om r) d A-34 MNeM D % a0

Procednre and P.evisien: @ C. 7 - 6. 2. /2,o. 3
; Sumn ;; }?,,N,,y d L3tu at nem-nb om| T&i~i$ .y e.,,,,,

Chut.r0 r|r s.L b /9 .?k (b r M) w l d '1c k O.

a y a

f"hohql.. i

/ |.

.

*

.

.

i

.

.

The fcil: wing personnel attended the above described trai.ing:
(Prin: na e, followedT y sig--|ture.)b . .

4

. m ;-so w- w\ ,'\ : '. w> -
'

.a r -s - u : . = ' h :-f.,-- : , i . , ,
-
. ,

'L w.
.

-
,. ,' cv .. -

i 5 72 / $ b - !b.-~
e, -

3M br6e .4

D'7&Va d 19

Stere A Aale M O- >
i -

ok A- D eu m ')|Is Y W )Ae

6 err!/ (d.6J.$S.3 Yik/Y 3-

. 5<1zA %d.

i

N?tN b 6Y.5 W"fh V7
.

r -

.

Note: Frecedure revisiens =.:st be recorded before trans=it:ing o CA ?.ec:rds,
-

Instruc.cr: NM,r_./ h,, 'j /,, o/,wi

,

'

/ .
i

|

___,__ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ . , _ _ . _ _ _ _ _ . . _ . _ . _ . . . . _ _ _ _ _ _ . . _ _ . . _ __ _ ___
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QA/QC Harris Plant
*

'

Personnel Training

Date: 2 - ///- fY -

' *
Training Period: .]IYC te u75 .

Class Title: /; /eIJ c., w,.,t *

Procedure and Revision: (~, R . (~_ /7 f. , , //

Summary: [ar|,,,, d( Ar /q ,.fu., ,. d ,1~,i ,,/ e,.y en c
v. . 2 v

Ytn f - M r > |1"r A lYa n f_3 |$|, fA Ap = 241 thrYSni LJW P re *
ur.

o e o u a '

.

i

.

.

.

.

~

.

J

! The following personnel attended the above described training:
' (Print name, followed by signature.)

$ff.nr b.b!b.2' N W h $ % %Bl - _ .

11.a Noss M if4.- -- e e r a N v). r n A s s W l u N W b
& eea 2+ Wk. 4 R & L /s M
[ PAL |/ A S 7* {A c$
% /,/sw & c $d M
%5 A $M
ru us %WL 3 3

< ' ' v- |/

76tz M SM /f# 9 M i| A O
.

L | sap,$v,m % , n hMN
.' t

-

Note: Procedure 'revisiens =ust be recceded bercre trans=1:-in- te ;A Reccets.

Instructer: .471, /,, , / /, ,, , ,@
'

f
.

-- . - . - - - , - . - - - - - - - - . . - ~ n-n--,---,---_-----,,,,.---,,,._,,,_,_,.,-n ,- ,,,,,c-._,.,,,.,- --



File: SH P-1/2 *
-- -

,

- * - QA/QC Htrris Plant
Personnel Training

Date: 3- 9 - B L/
Training Period: 1.309 m - N ' 000 rw
Class Title: C A -T"7 Rt.d 3 k[D b D otu m ew k.k o O
Procedure and Revision: OA SO b. 3
Stannary: Oomebk4< nn e4 00-3 r7 l Ack ,-h u c4ve,

_

YD m me. h c m 9ea6es+h. Owrer4 ) e
U i

r-
,

4

!

The following personnel attende the above described training:
(Print name, followed by signa 're.)

AerA|Av6 fW rTG/1tL Y Mh "

_DoaAsSMAcbNi}lL U. R& Gaaw N M _ _ s~__ _

____ ,

N h li $ ts< D y) h]h' 0ssw
%~ Ra n,el| $mMuw|| '

# + t i m c ~ r,L' -

"MYF 5fcek KL.i,l' itit:.,
^

: ,a.

b 5.h 1D '

T.: 60 (W2kk
bLa AAA< %.;

!!Ote: Procedure revisiens -ust be rec rded bef:re transmit:inz :: 2A Rec:rds.

Irr tr.::t:r: / I
~

//

| .

. _ . . - - - . . - . - _ . _ . . - . . _ _ - - - - - - _ . . - - . - - - . - . _ . . - . --_ _
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_, -

Filo: SH-P-1/2
,

.

'
-

CORTO?. ATE QA/QC SECTION

PERSO ::TL TRAININb'
*

.

Instructor: Th..a/Ae M 3reund Date: -:r - 4, -s: 4
-

I.

Trnining Period: L} : 00 - AJ :tf-

,
_. (* O c_ fClass Title:.:

, _

A [i / 72aoin e'
'

(General Topics) I.
t 'I /

A. NahroN|s(Specific Topics)

B. be>Nbha. Ato bine fr>,bi,|are '

,

' '
C. A L . s. m,. s

IY %s-s i L n|,cb
'

II. m.o u- -

ii | I ja
n.

'

3.
.

C.

III.
.

A.
.

j B.-

.

C. * '

.

I .e : p;.'c Ang persoaneJ. a:cended ct.e ai;cve described tre.::1:.6_

Matt Brown /[{43 f[/pWm ,5da T . ./, _. n i, ,, a . .

Shemar. Cothap w r S teved Rus sell 6 m

Kevin Kenyon hm / Don Sands [
Rick Garrison Jerry Smith hm i

Cameron Lucas Mike Stephens /2 gi _ . _,.

I
| Ward Mercer Jim Storey

MarkPfonts) [g Carl Whatley

Steve Rahe y M CarlWeastf$d'(.l[,g
,

#' '

s truc tor: /ger, 14 fS
~

d -

c
!

.--, - - .- - - - . - - -. - . - - _ - - - .. . . - - - . - - - - - - - - _ .
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Filo: SH F-1/2 - 'm . -

- ,

- -
, ,

.
i ~

CORPORATE QA/QC SECTION

FERSO::'E5 TRAI! TING'
*

-;

Instructor: KEVIN M. KENYON
' ' Date: 2/29/84-'

.

Training Feiiod: 2/29/84 *'

Class Title:.: SITE SPEC'033- STRUCTURAL WELDING FOR PERMANENT PLANT CONSTRUCTION

! (General Topics) I.,- SCOPE AND GENERAL SE'CIION
'

*

,

I

A. DEFDITIONS(Specific Topics)-

!

B. ' SYMBOLS, ,

.

C.- CODES AND STANDARDS

II. - DETAILED WELDING REQUIREMENTS
- .

A. WELDING QUALIFICATIONS & WELDING PROCESSES

B. FILLER METAld, FIELD DRAk'INGS, AND L'ELDING REQUIREMENTS
,

C. CONTROL OF PREHEAT & INTERPASS TEMP., PWHT, AND REPAIRS-
.

. . . -

... _ . - . - , III., QUALITY ASSURANCE. .

_

._ .
...

.

.

, ...r... -.

.A,. SEISMIC CLASS 1 RECORDS *,

, -

* * .

B.~

. , . .

*.W - .:. . ,
.y.:. r y . r - -

. . . .
. * *

.

7T
-

,
.

,

'& .ri ' W + .

' -[7$e':oJ. low 2ng persoanei att.anded ct.e above described t.a:. .i:.g.;

b,I Hat Brown h6 .M *
,, . % a- f-,,

SheE:r n Co$ ham StevewRussell
- !

,
> -a -, ,.

:.; ' Kevin Kenyon N,[M Don Sands // [
'

'

Rick Garrison I
'

. Jerry Smith Y ,

s,

-- .' Cameron 'Lucas gE Mika Stephens / h
~

'*

,

, . . . m.. . .

Jia S torey fy/g/. / /3(., Ward Marcer .a
- p- c'e- . ' ,

,i L% . . . .
..'

'

.

-

tsg" .
.

'.Y' Mark PIobts [/ 1:arl Whatley g@M[f
.

.
,

j ..b'-L Steve Rahe y, 7f Carl Weast @ [
~

~'

. . . - - -- -

-hfi& J4fdAW/~ W,h',,,,, & f --
'

.

,. ,,-m
1

.
. .

.

'
;. *.

'
-

; .

<

y tw ----e-y--gy - e ftw frer e w-m--+-g-aw-----me-e rmsi wryrw - up* ---m- mwe --'-wa---e- - - * - - - - - - - - - - - - - - - - - - - - --------1 -T '9-''- a* - -'-- - - - - - - - - ^ - - - - - - - * - - - -'



[
. . _- _ . . . _ . - - . - --_- _____. -_. _ - __- - _. . _ .

c... .m . - i , c
,__

< m ..

QA/QC Herris Plant. .
,

''Personnel Training

( Date: ON - -

'

Trainins Period: 3/.30 /pf 4 9f,20//rf -

Class Title: b_rN.5 e[ MMMe bV!

Frocedure and Revision: M# '

TM xLifrutbV A eit? a r,'rf .suAle Df)3 eh N&*
*

,

; % k;a " da 9,f-i e/ wA 2e 'en ' . We n
eL4du .su,<wiJ a,. hw we m A wirr/ k saf
het H n (k: nosu J A,se ;,6ae/r esb/ nd d,'ke se4r.i,s), !

;

lb) N |51 bb Mr Ne%s 4Akshs fn/ Asd Ne'y a-t Du h ;

% t h er ) . an d isa 3 a/ L 1V4 hr 64 No (4,,L*we' |
i

4 md 's wh r/ecNeils. '/k hu en /a;ar d A m s d.

'/w wLie4 wu J ro!/ uulea- Ar/ 'is k h*/ (No
fala J ulanda [Cm Vit iruf nirs/h

'

*

/ /

I

|

.

i .

, The following personnel attend d the above described training:'
(Print name, followed by sign ure.)

ehRL\1 Y WW C bsVArD .9tc k'es Y
mal K4c %4 #4E- be1,a.L /2& wzo

! m~, dhse mm &-) ,*%
__Am// A/: ge y,,n~ j,'s L. _ _L y,,,_

// /dwt5 k / M J * Mbre., *_

| ea a-a hKL I/ ' '

n

mA.mn AdLJ
>~ m. & n L

! % UNMk d's&?
i -
!

Note: Procedure re tisiens :ust be rec:rded bef re trar.: .. tir.: to U Pec:rds.

| 1..hructcc: @. F. fa l d,
,

i

______ __ __ __ _ -___ -__--- - . . . - . - _ - . - . _ . - . . - _ _ . - _ . - - --
_ -



_ _ - . . - . - . . -. . - . - - - - _ - - .

.

'm ,
-.

*Filo: SM F-1/2*
.

.
.

CORPORATI QA/QC SECTION
*

PERSO!!!.TL TRAINING *

, .
,

Instructor: stfA/N',,/ f' Date: b2/ k
.

Training fortod: 50 /M b)S /m
Class TLtle:.k'N WAW hs'~ Y///Y/* buC/ S W/6;

(General Topics) I. M[ '

Md/8A.(Specific Topics)
|

B. d[D#ff,

b'/ - f/fC.

II. D N W/ '

*

;
/.

hbs>/)sErA.
\

\ J..
..

1

[ C.
_

III. N D/) f/) SY
A. Wh'& JYC
h. //bhC (~'.

' M o/ W ,4 w fC.
i

. ne : cal: mag persoanel accanded ct.e kLove described t."a:.nir.6

Ma et B row, fj$f,,[3,.f0( r . ./,. n ,. s . , b ;_.

! inem.a. C.ta. /N Ste..au..eiffxd'G-us /
| xe,1. x..y.. s ?4 MLA Ic.. Sa.s.

N,icm _> 2erry Smite m v 4u.x carri...

Camero. Lucas /g- Mike Stephe ! /)
Ward Mercer [ Jim St. rey //

/[AMark Pfouts '[M Carl Whatley /

' Steve Rahe / Cari Weast 8[/.

Ins erue topY ._'WM,Wf L ,. $ . ~ m %
. --

.

e. , . - - - - - , . ._....,.m.<, .-.-,rm....-,,.--.-,--.,-_...-..-.,,.e. - _ _ . - _ . .,,w..--.---..,w..%&._.,,,--m- -+-
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; File:'SH F-1/2 -

.-, ,

' ' . - . .
'

CORFO.'. ATE QAlQC SECTION
*

.

FERSO:::.T5 TRAINING
** *

,

Date: 2 bInstructor: II NA / '
'

Trainir.g Feriod: | Mg. -

Class Title:.: dupllh*g) mp oft bl*LD Gt |W10/ N Whytpqq am
, ,

*

(General Topics) I.
'

|

A. -

(Specific Topics)

, B. g 0) .

C. pn

*

II. q) .

2A.
_

rw
B. 0 *

.
,

,
-

l
._

C.
- '

m. -

A. . .\
' +

.

B.
~* -

.

C. '

..

~

Tne s ollow.ng persoanel a:anded cr.e above described tra:.::i:4--

Matt Brown [p d v.,/.,. % ,,a., /
g['german Cotham S tevevRus sel *

Kevin Kenyo g N Don Sands M[M (
Rick carriso h ' M [_ j Jerry Smith kW*

' , . -

ea..r.n u.assaw & n. ,t.,u.ns%fx 14An
s.\

~

ea Y
' ~

Wa a M.r... ~ st.=ey.
,

[g ~

Carl Whatley Q ) / g .7Mark Pfouts
.

Steve Rahe g,.
_

j
Carl Weast,

#* S#*W" ,,,,,,y . f)
'

. - -

|
: . .

|
.

--,,-v, , , - - - - ,,.--,----n,,--,,,-e,-- - - - - - , - - - , - g,.w.-a,w-., - - , - ,e- - ,n---- - - , - - - - - - - , - - - - - - - - , - - - - - - - - - - - - - - - - -
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Carolina Power.4 Light Company
,,

c __.__. __.__.. . .. _.-

*
'

. -

- Company Correscordence .

,

February 7. 1984
WE-754 i

'

|
-

.

-
.

e

MEMORANDUM.TO: _R. Hanford/G. Forehand
'

-

FROM: F. Shaikh

SUBJECT: Training of Q.C. Inspectors on Qualification of Welding
Procedures and Welders '

,
,

-
.

*

A. Welding Procedure Qualification -

.
'

1. Welding procedures and brazing procedures used for the SHNPP
code work are qualified inaccordance with applicable site

! ... specification.
The two most used' codes are ASMEiSection IX '

and AWS D1.1. Section IX is utilized for piping category -

I thru 8. AWS DI.1 code is employed for structural welding
-

'

and hangers. ,

.

Carolina Power & Light Co. is the Nuclear Stamp holder hence -

,

-

all the welding ' procedures are qualified by CP&L personnel.
Discipline Engineer, Metallurgy / Welding is responsible for

4

qualifying all weldin. -

. r.uclear power p.ancs.g o.rocedures for SHNPP and all othee
'

2. Welding procedure specification (WPS) is a written document
.

prepared to provide direction to the welder while makingproduction welds. A welding procedure specification (WPS)
describes in detail all of the variables which are essential, ,

supplementary essential, and non-essential variable to the
welding process. Details of actual welding procedure spec-
ification test requirements are given in general weldingprocedure, MP-01.,,

3. Procedure Qualification: The act of qualifying a welding .

procedure specification by actual welding of test coupons,,

the testing of specimens as required by the code, and the
recording of the welding data and test results in a document
called Procedure Qualification Record.(PQR).

-
.

|

|

|.

|.
- '

..
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R..'Hanford/G. Forehand Page 2 February 7, 1984 -

'

WE-753 .

.

4. Procedure Qualification Record POR

This form documents the essential variables of the specific welding process
and actual variables such as amps, volts, preheat, etc. are recorded along
with the test results of tensile tests, bend tests, impact tests as -

applicable. - '

5. Groove Weld & Fillet Welds

The groove weld tests qualifies the WP5 for use with groove welds within
the range of essential variables. Groove weld test shall also qualify,

- for use with fillet welds in all thicknesses of metal, sizes of fillet
welds and diameters of pipe within other essential variables.

6. Stud Welding

Our stud welding procedure is not qualified to ASME Section IX.
,

.B. Weldino Performance Qualification

1. All. welders including tack welders are qualified by CP&L inaccordance
with' general welding procedure MP-02.

- The welder qualification is limited by the essential variables given
~

for each process.
-

_

- 2. Tests *

.The perfomance qualification ~ test are intended to detemine the ability
of welders and welding operators to make sound welds.,

Each company is. required to qualify each welder for each welding process
to be used in production welding.

Performance qualification is perfomed inaccordance with one of the
- qualified welding procedure. When perfomance qualification is done

inaccordance with a WPS that requires post weld heat treatment, this ,

post weld heat treatment is not required for welder qualification.
-3 . Renewal of Qualification

The performance qualification of a welder is affected under 'the followingconditions:
'.,'(a) When the welder has not welded with a process during a period of 3

months or more, his qualification for that process will be expired;
except when he is welding with another process, the period is
extended once to 6 months.

(b) When he ha's not welded with any process during'a period of 3 months,
all his/her q.ualifications will be expired.

(c) When there ,is a. specific reason to question welder's ability to

:
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4. Welder's Qualification Status Report
'

'

e

Welder qualification status report is published every two weeks which
~

lists all the welders who are qualified to weld on a WPS. The limitations
of the welder qualification such as diameter, thickness range etc. is
shown on the status report. A cross qualification of the welder qualifi-
cation is also attached with the status report.-

discussed in, detail. -
Status report will be

. -
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MEMORANDUM TO: R. Hanford/G. Forehand,
*

FROM: F. Shaikh

SUBJECT: Training of Q.C. Inspectors on Qualification. of Welding
Procedures and Welders '

., ,

.
-

.
-

A. Welding Procedure Qualification -

'
'

1. Welding procedures and brazing procedures used for the SHNPP
I cod 6 work are qualified inaccordance with applicable site
,

specification.
The two most used codes are ASME tSection IX

m,
l ~

and AWS D1.1. Section IX is utilized for piping categoryI thru 8. AWS DI.1 code is employed for structural welding
-

~ '

and hangers. ;

Carolina Power & Light Co. is the Nuclear Stamp holder hence -

.
-

all the welding ~ procedures are qualified by CP&L personnel.
Discipline Engineer, Metallurgy / Welding is responsible forqualifying all weldin
nucisar power piancs.g o.rocedures for SHNPP and all othe-

2.
Welding procedure specification (WPS) is a written document

. -

prepared to provide direction to the welder while makingproduction welds. A welding procedure specification
describes in detail all of the variables which are ess(WPS)ential ,
supplementary essential, and non-essential variable to thewelding process. Details of actual welding procedure spec-
ification test requirements are given in general weldingprocedure, MP-01.,,

3. Procedure Qualification: The act of qualifying a welding
procedure specification by actual welding of test coupons,

.

the testing of specimens as required by the code, and the
recording of the welding data and test results in a document
called Procedure Qualification Record (PQR).

.

!

.-

| ..

.
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4. Procedure Qualification Record POR
.

This fom documents the essential variables' tf the specific welding process
'and actual variables such as amps, volts, prrheat, etc. are recorded along
with the test results of tensile tests, bend tests, impact tests as -applicable. '

.

5. Groove Weld & Fillet Welds

The groove weld tests qualifies the WPS for use with groove welds within
.

the range of essential variabies. Groove weld test shall also qualify.

- for use with fillet welds in all thicknesses of metal, sizes of fillet',

welds and diameters of pipe t.ithin other essential variables.
'

6. Stud Welding

Our stud welding procedure is not qualified to ASME Section IX. ~
,

B. Weldino Performance Qualification

1. All. welders including tack welders are qualified by CP&L inaccordance
with' general weldi.ng procedure MP-02.

'

The' welder qualification is limited by the essential variables given +

-

for each process.
-

-

. 2. Tests .

'

The perfomance qualification' test are intended to 'detemine the ability
of welders and welding operators to make sound welds. -

.

Each company is. required to qualify each welder for each welding process
to be used in production welding. ~|

Perfomance qualification is performed inaccordance with one of the;

; qualified welding procedure. When performance qualification is done!

inaccordance with a WPS that requires post weld heat treatment, this .

post weld heat treatment is not required for welder qualification.
3. _ Renewal of Qualification -

'

The perfomance qualification of a welder is affected under 'the followingconditions:

,.(a) When the welder has not welded with a process during a period of 3
4 - * .'

months or more, his qualification for that process will be expired;
.except when he is welding with another process, the period is

extended once to 6 months.
(b) When he ha's not welded with any process during 'a period of 3 months,

all his/her q.ualifications will be expired.
(c) When there ,is a. specific reason to question welder's ability to,

'

.

.
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4. Welder's Qualification Status Report
^

s'
Welder qualification status report is published every two weeks which
lists all the welder's who are qualified to weld on a WPS. The limitations
of the welder-qualification such as diameter, thickness range etc. is
shown on the status report. A cross qualification of the welder qualifi-
cation is also attached with the status report. Status report will be

.

-

discussed in, detail. -
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The ' intent of this design document is to provide the CP&L QA program -

with acceptance crite'ria that satisfies the design requirements and
thereby allowing clarification. from'serier code interpretation

'

during receipt inspection, reinspe,etion, and field welding inspection.
.

This criteria is applicable to both ,ptimary (first inspection,, ,,

uncoated) and secondary inspections (receipt inspection included
with quality release or rainspection, coated') for structural weldments

.

designed to AUS D1.1 requirements. Secondary inspections any be
performed through coatings. Primary inspections shall not be

' allowed through coatings unless allowed by the engineer. Any item .
: '

-

i , not specifica11'y covered -in this criteria shall refer back to
AWS Dl.1. .

'

.

This criteria covers joints which provide framing for componentis,
*

'

such as emble tray, EVAC, conduit supports, instrtament racks,,
'

| ', ducting air control dampers, doors, hatch covers, pipe supports,
,

'

? -.
.

.

/ etc. . This is to include any item velded to 'AWS Dl.1 standards.-

,

. .

i
,

'

This criteria is appli' cable to any wald joint where .these,

- '
. ,

imperfections are to be visually inspected per GS D1.1.
,

j - .
.

q
. . ..

! As per AWS Dl.1, welds with acceptable imperfections in combination-

_

'shall be acceptable.1
; *.

4 i .

'
i

,

t

Based on the QA programs for acceptance prior i:o vendor release (or.

>

acceptance of field welds), any defects not identified during
i primary inspection and subsequently covered by coatings are not

'

,

considered significant. *
.

.

. . -

*

.
'

|'

; .

Visual inspection ,of welds shall be in accordance with Nt3 D1.1*
,

; except' as nodified below: -

,

..
,

*
; .

* .

'! . e
. . .

*

|
. .

'
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'

k'rppsual.inspectiot. shall be performed at an eye-to-examination.

surface distance of no more than 24 inches, the inspector-
.

position within an angular region of 30 to 90 of the emanination-
.

,

surface by personnel possessing 20/20 visual acuit'y. Visual |
"'

side which do not enhance IX espebility,'such as mirrors, may !
be used. Visual inspection shall be used unless otherwise |

noted on design doctasents. ..,

.

. -

2.0 ACCEPTABILITY CRITERIA ' * *

2.1 oversize Fillet Welds

Either or both fillet veld legs may exceed design size. Welds
'

; . ,may ,be longer tha'n specified. Continuous welds may be used in" '

i
,

lieu of intermittent weld.s. .
;

. s.
~

2. 2 Undersize Fillet Welds '

.

'

The leg of l/4" and larger fillet welds may be 1/16" less than
,

the required weld size for a continuous span of 2", provided
there is no less than a 6" separation between ,each undersize
increnant. For welds less than 8" long, a. continuous under-e

I
*

size span of 25; of the total weld run length vill also apply.
All 1/16" undersize increments' less than 1/2" in length will.

.

i 4 <>n
asceptabIe. For intermittent welds,1/16" less than that

' ~

s ,. . . .
> = fr.ed. size will be accepted provided the undersize condition

'

.. -
g q ., ,

>%.. "D .Woors; than 40% of the weld length. '

. ..

. .
-, . i ..

,
< ..

; The leg of 3/16" fillet welds may be 1/32" less than the
. i

required according to the above provisions.

'*

It is to be understood that the thickness of coatings on-

secondary inspections are not considered detrimental and the
'

. . eld size criteria shall not bei adjustad. Any unique applicationw., .
> e

, . .

cf coatings,(excessive thickness, putty) shall be. hrought to4 -
,

,, , ,,
,

< * -
. .. .- -

. .. .... . . . .
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2.3. Porosity ' '

.J.

' Pores between 1/16" and 1/8" dismeter shall be acceptable then !.

separated by a minimmt of one inch. Isolated pores less than.

,

'

1/16" diameter shall be disregarded. Clustered po,rosity
including all sizes to 0.030" contained within up to a 3/8". .

dianster circle shall be, acceptable. Linear, in-line pores
shall be considered as clustered porosity. It is to be

understood that porosity *not visible through coatings on
'

.

s

secondary inspection are not consi'dered significant.
.

2.4 Veld Profile '

.

Fillet and butt weld can'vexity can be a.,ccepted without limit. .
.-.- .

2. 5 Craters-

-

;
. .

*

Uelds may have underfilled crat,ers provided underfill depth
does not exceed 1/16" and the crater has a smooth contour,

'

blending gradually with the adjacent weld and base metal with
no evioence of cracking.

-
.

" '

2. 6 Undereut
|

Steels 5/16" or thicker which were produced to a maximun
.

j specified tensile strength of 60,000 pai may contain weld
ndercut up to 1/16" in depth for a continuous span of 2"

.

j Novided.its s.ur.f. ace width is less than 0.100" and there is no.. a ., . . _

less than a 6" separation between each undercut increment.
! Wald runs less than 8" long. any contain a continuous undercut.

'

s' pan of 25% of the tota'l weld length. All undercut less than *

1/2" in length will be accepted provided the' above width limit
is adhered to. Undercut'up to 1/32" depth is acceptable in

.I
all steels and all thicknesses.

. .
,

!
-~

.

. -
.

.,

'
. .
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2.7 .br 'eks
n. -

-

'

T:s '

Cr'acks are unacceptable. It is to be understood that secondary |
,

,

inspections are intended to identify cracks that result from,
,

*

shipping damage or stress relief and, if relevant,. would
ajipear through the coating..-

-

. -
-

.2.8 Are Strikes

.'
*- s,

*

-

.

Arc strikes in high-strength, low-alloy steels (minimum specified
tensile strength greater than 60,000 psi), shall be removed by
grinding. The ground area shall be visually inspected to
assure complete raa' oval of the are strika.

.

For other maximum specified 60,000 psi tensile steels, are
{' strikes shall be visually examined and accepted if no cracking

is evident. If cracking is'avident, the repair shall conform
~

'

with Section 3.1.0 of WS- D1.1. Arc strike regions in these.

lower strength steels shall not require power brushing or
grinding before visual examination. It is to be understood
that cracks in are strikes not visible through coatings on
sece.adary inspections are not considered significant.

'
'

2.9 Tusion.

.

-

.

Lack of fusion which dois not exceed 1/4" in length when
Nsured transverse or along the weld and each increment

|(?s '. . , separated by 6" is acceptable. .

Criteria for lack of fusion in transverse directi.on is applicable
only in start /stop location. '

I

l .

-
.

a

! .

'

| .

-
. . -

.
,

:
_
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Critaria for lack of fusion shall apply to overlap...~ ~e -~
It

.

"gf to be understood th -

at lack of fusion not visible through;; r . .
.

Jamatimigs on secondary inspections is not considered significant
.

. + , . . >
-

Any unique application of coatings (excessive thickness, putty)
.

'

shall be brought to the attention of QA management for
resolution.
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October 24, 1983

MEMORANDLN TO: Ray Hanford

FROM: David Timberlake

SUBJECT: Training Class for OC-Welding (Structural and Pioe Hangers)
Inspectors

.

On Thursday October 20, 1983 I conducted a one (1) hour training class
in the,large conference room. An outline and attendance sheet are
attached. -

.

'

_

DRT:cag

cc: Mr. Ralph Bodine

$Nr. Vard . Mercers
Mr. Vic Safarten
Mr. Fasih Shaikh -

Mr. M. F. Thompson, Jr:.
Mr. Jim Trammet
Metallurgy / Welding File T-4d

-
:

9

9
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MP-08 Rev. 6, PCN #2 and PCN #3 and MP-10
(Structural Base Metal Repair)

|

l. MP-08 Rev. 6
A. Procedure Change Notice #2 (copy attached)
B. Procedure Change Notice #3 - Partial (copy attached)

1. Paragraph 4.5.3.5
2. Exhibit 6 .

,

II. MP-10 Structural Base Metal Repairs
A. Minimum wall criteria

.

1. Based on ASTM material specification
2. Example of ASTM A6 .

B. Structural significance of areas of base metal reduction
1. For DDR reportability - handled on a case by case basis based

on load and "as-bultt" condition.
2. Damage to systems / components that have not been turned over on

an RFT the situation will be handled as an in process repair
(not structurally significant).
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|
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'Rev.3 Exhibit 13
8/83 AP-IV-03

e. CAROLINA POWER & LIGHT COMPANY

SHEARON HARRIS NUCLEAR POWER PLANT Page_1,,,of1
-

PROCEDURE CHANGE NOTICE
.

Procedure No. MP-os Revision No. 6 Change No. 2
Procedure Title General Welding Procedure for Structural Steel

(Seismic and Non-Seismic) and Hangers
''

Applicable - FCR's: N/A DCN's; N/A
*

.

1

Affected
Paragraphs Description of Change '

4.2.2 Change to Read:

The surface of base metal approximately one inch adjacent to the weld

joint, in the plane of welding, need only be cleaned of those loose
.

materials which may fall into the molten weld metal and coatings which, '

. .

due to fumes caused by heating or burning, could leave a harmful residue
'

In the weld. Tightly adhering rust which has been cleaned with a hand

h N. wire brush shaLL be permissible'. -

. . -
.

4.2.5 Change to Read: s -

l Prior to weld Joint insoection, any coatings that wiLL prevent visual or _
non-destructive inspection of the weld and heat-affected zone shall be
removed. (approximately 1/2 inch from the toe of the weld,where
accessible). '

- ... ent CONTROL

EhM#POhD2.M-

_ \\\ _ . - <
;

LtioN f'The approval of this Procedure Change Notice authorizes d{t
g MD,chbha *jprocedurer o

MUto the extent described above.

SHEARGil M3 E'' I
*-

-

The holder of the affected procedure sha11 retain this notice with the procedure until the next !

WMure revision is in effect.
.

f-
- APPROVALS DATE

V ORIGINATOR & ||ded- $N. 9/77/83
QA/QC REV3W $/f $/?- |bA/& - i sh|3|F'E

8 $ 4 t & B d W J . Z Ve M & r n N/l82CP&L
/ -

_ _ _ _ _ _ _ - - - . - - - - - - _ . . - _ - - _ _ - . . . . . . _ . - , _ _ . _ _ . . . -_
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Rev.3 Exhibit 13
| 8/83 AP-IV-03
! CAROLINA POWER & LIGHT COMPANY

SHEARON HARRIS NUCLEAR POWER PLANT Page ,,l,, of _2
-

PROCEDURE CHANGE NOTICE .

pm.R 35d(45
/ /

Procedure No. M-48 Revision No. S Change No. k3
Procedure Title 65%/ SWAT- /lA etD/AM F44 eet? th? L" Fe 4.
$7|CUCTvd.A L. STEWV f8213rMIC, A|6A= $~295Mic ) AHD AAUS E42.5 ~
Applicable - FCR's: M/A DCN's: M/A

'

! Affected -

Paragraphs . Description of Change

4. 5. 3 . 5 dpaaw ,.e s ea.o
o
A r-m m,aa e eazu.y n r ,-a.e. w e c r s r-c.om
S etSN t c Asso A |e d - S E /.S m o c 3aM uc7vRAl C o m PO =
NL%)T"5 C RA pr= PCARSOMAJgt. Sr4A LL. A C= O t. 2 .S T~ id

uff?.IroA14 t/So Ho, Ex+4153:~r~ b , 7; int" AAerA t L uAM/
*

\AltrLolAlt;; P9sesoMMeL fXAMI+1 * TN C" AA294 eu PPT 129t ~

Mout m:4i 99tr _cuMn6LC' 1': Bet?Al MAer Pt usM.b. worn she enixidat. suwsco- As kraurn.+O nrY
: A WS OI. / PAaA.cnn.pn 9. 2.4. . Tuer Aaen or av-

,

MeVAL M' PastMAsJa9Jr- PLAAIT ::rrRucrt.soI 191rsv1s Dv 2
TO OW5'/d'Al CMa44t?$. MsfLc44, s enJC -

.SNA L L. 8 s=c- s c,. .

j $Lf8d Ef 91|FC TO 'r%h G M W /W3 Pas rie s] $~RIic r2/ A AS
'

1sFH1PoAAA v' Avi7sCHMen.rr-3 Asso sanLL Bec ? ':Jetec
A4 Ws7wC Move. TV A cosvraaA L OcAmtstArresJ (suCet
A$ A V~MEr A h eR A BA$t'' /FISYsR t- utft.D RtRp%IA
13 MWQutR20. A MleLoistc Ek/< sal ~Cl?J L3G /k LO 1"A G

The approval of this Procedure dhange Notice authorizes deviation from the named procedure
to the extent described above.

.

$'g affected procedure shall retain this notice with the procedure until the next
'

is in effect.

& {\ -$.

! APPROVAIA DATE,

D' .,7dkIGINATOR dd MM M/4 9-36 2'"5
'

gs/[ QA/QC REVIEW // // bI /O"J- f 5-; f-- *

\G CPeL f14, rasi Av.c seav..i s. i./rA

-

.
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Rev.0 Exhibit 14-

8/83 AP-IV-03'.

CAROLINA POWER & LIGHT COMPANY

SHEARON HARRIS NUCLEAR POWER PLANT Page j2: of _2.
PROCEDURE CHANGE NOTICE CON'ITNUATION SHEET

Procedure No. MA 08 Revision No. d Change No. k3
.

. . .. .. ....

Affected
Paragraphs Description of Change

u

fere- Merr 7 b sua n.c se men ea me Aasm o s-
'-

kenemen unnt 'svea evAmiaArua molea xetwo s Mr
iN rrrA*rw o . 8Asr Merne. ItePA sts s84t.L ae HAnci.ep >a

Acaeouce won gemauce 2 9."
.

5.o soo mer ecu.owiDc :-
5.e E~xmacr- 1,- ruspeerica Re vesr nee

-OA~ ras e.o /houno Ana=A (Rev.o - 9/e d
E-9 E =x u i e r r 7- Wetoia a a-uoaew,eiva Hao'

. m (Rev. o- 9/ed6 a 4 e e. s 2 5 feev. / - e/e 3 ).

, . , .

-
. .

! -

|

J USTit:1 CATI o a); C LAs.imeAn e4 or ms poem a,J OF w PoCA2.y
,

AMHmmer NNM. AREAS AMO ACO m 60 ow WPS b i o
'T~Astr 6.

|

1
!

The approval of this Procedure Change Notice authorizes deviation from the named procedure
to the extent described above.> -

r"- *

D The holder of the affected procedure shall retain this n'otice with the procedure until the next
.
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procedure revision is in effect..
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Re[. 0 * CAROLINA POWER AND LIGHT COMPANY Exhibit 6
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I INSPECTION REQUEST FOR DAMAGED / GROUND AREA-

,
,

Seismic Non-Seismic a.
,

.

*. Material Type:
Material Thickness: 'fET NOs:1*

Product Form. (plate, habe steet, W shape, etc.): ',.

Drasing/Rev.: --

I
*

Qamponent identification (embed, silece no. etc.): *-

, ',

8. 8tdg. Elevation Zone
_

{O
'

Actual. Elevation Location-

_.

E diher Info: A
' ' '-
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5 :.g g) --.. .,,;

MY -

Requested By: Title Date
3, (5ignature)- -

,
- ,

fa }'

'

table -
. .

Visual Inspection Results: *

, , ..

rther in tigation Required. .

.. ., , ,

e) Q Thickness (D 44eter) check requij' ', "

,

Min. WALL Criteria *' ? inch (es)

Actual Results (Min.)
' // Inch (es) Acceptable

"
'. C Not Acceptable _,,,_-

.

QHold Tag Applied
*

,

"*l.d Repair Requ!M: O Ye= ~O Na ONotn
- - (See Carments)

#

Conments (attach sketch,'as'.needed): A
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CORPORATE QA/QC SECTION -
-
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PERSONNEL TRAINING '
.

*
.

Date: October 18'. 1083 - '
*

-

Training Period: October 18, 1983 *

-
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Ins tructor- KEVIN M. KENYON '

.- e

.~,, , . , ,
. a_

..
. ,

,4

Thefollowingpersonnelattendedth'eabovedesebibdtraining:
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CORPORATE QA/QC SECTION
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PERSONNEL TRAINING

Dates '|0 || V5 .

< i .
.

.

Training Period: 7[8dMW/ b [[dOMM .
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Topics h[Y|Ya .5. h -T : .'. '
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The following personnel attended the above described training:t y:.Y.- J --. 5. ~ I
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CCRPORATE QA/QC SECTION

PERSONNEL TRAINING

Dates 3-22-83*

.

*

Training Period: 10 minutes

Topics Base metal reduction in pipe hangers and structural steel. Inspec-

tors were reinstructed to observe for base metal reductions outside the weld

area and request Weld Engineerihm evaluation in cases where acceptability

cannot be determined by the inspector.*

.

h

Instructor E. W Mercer ,

The following personnel attended the above described training:
TSL CP&L

Rick Garrison Kevin Kenyon ,,

Mike King Jane Martin
Mark PFouts Wayne Martin

Carl Weast George Carpenter
Gil DeBarrosAl Tittle
Matt BrownJerry Smith

Dave Jarvis
Ron Mays
Chuck Goins
James Jackson Qg

Instruetor
-
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CORPORATE QA/QC SECTION

PERSONNEL TRAINING

Deto: 1-27-83

*

, Training Period: 15 minutes

,

Topics Base metal reduction in nine hanaar* mnd =trnetnr=1 =+==1 7"=naators

were inntructed to nhaarve fnr h==a metal vaanr*inne nn+ =4 da +ha *^~=1 ua'd

area. If areas are noted and acceotability cannot be detemined by tha

inspectors. Weld Engineering is to be notified via a 1 nart mamn for avaln=-

.

tion. Areas that are found to be unaccentabla vill ha idantified == n

nonconformance.

Instructor p u warrar

The following personnel attended the above described training:
TSL CP&L

Kevin Kenyon
Mike King Jane Martin
Carl Weast Wayne Martin
Al Tittle George Carpenter-<

' Jerry Smith Gilbert DeBarros
Dave Jarvis Matt Brown
Ron Mays
Chuck Goins
James Jackson

,

! Instructor
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December 9, 1980

Memo To: R. Hanford

From: D. Timberlake

Subject: Walder craft Training - Bimonthly Update

A two and one half hour training class was held on November 24, 25, 26, Dec. 3,
and 9,1980, for all welders and welding foremen. The following is an outline
of what was covered in each class:

A review of welding symbols including a clarification of the flare..

bevel symbol that is used on* hangers. -

b

2. The meaning and application of preheat and interpass temperatures
. were discussed. Also a preheat demonstration was given to class*

members in the training school after the conclusion of the class-
room training to show how to preheat and measure preheat temperatures.

3. A review of Welding Procedure Specification No. AW-1 was included
with a discussion of 'the various prequalified joint designations
that are incorporated in this WPS.

1

4. A review of MP-03, Welding Material control (see attached Handout)
which included the reading of B. Ison's letter on MP-03.

5. A review of MP-08, General Welding Procedure for Structural Steel
(Seismic, Non-Seismic) and Hangers.

Training records are on file in Met.Nelding Engineering.

. .

. David Timberlake

DT:bb ,

'

CC: F. Shaikh
A. Lucas
G. Forehand ).

'
.

J. Givens|
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TO: AL1, WELDING SUPERVISION DATE: November 11, 1980
|

L FROM: B. B. Ison
|

SUBJECT: Control of Welding Material

We are experiencing difficulty in following the rules on welding material control
as required by the Site Procedure MP-03.

Several NCR's and Memos have been written
as well as meetings being held to cause those people, associated with welding, to ,

be aware of the correct methods of welding material control. Violations have con-
tinued to occur and a disregard for following Procedure MP-03 is being demonstrated;~

therefore more stringent corrective action must be applied whereby welders will re-
cognize the seriousness of controlling welding material.

'M welding supervision, general foremen and foremen should review Procedure MP-03
2nd become familiar with the pertinent parts regarding material control whereby
this information may be relayed to the welders and same may be observed for com-pliance.

The following rules must be strictly enforced by all personnel:
1.

Coated welding electrodes MUST NOT B_E REMOVED from a heated caddy even and layedE
down h the welding work area. While welding is in progress, a welder is per-
mitted to store a few electrodes (approximately 12 -4==) in a leather pouchat his work location. If welding is stopped, the electrodes should be returned ,

to the heated caddy. '

2. Coated Welding Electrodes must not be expo' sed to moisture or rain.
electrodes exposed to moisture as required by Procedure MP-03. Scrap any

3. All Beated Caddy Ovens Must be connected to an electrical outlet in the worklocation.
Check the light on tha caddy oven frequently to ensure the electricityis on.

4.
Any Electrode Caddy M found cold must M returned inmediately 3 the Weld Issue
Station with a new Wald Material Requisition to obtain another.

5.
Unauthorized personnel found unplugging a welder's heated electrode oven will be
subject ,t_o, disciplinary action g management.o

Violators should receive written reprimands and if a person continues to disregard
the rules and procedures which control site welding, such individual must be terminated.

j
Please lend'your assistance in correcting this problem.

.
_ _ _ ~ >'B. B. Isom

~ '

BBI/ REM /jal '

cc: J. Poythress G. A. Rabb J. P. Kirk
R. Rohletter D. B. Turner R. A. Rydarowski
R. H. McMillan W. Rodgers H. O. Ford M09 |

.
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Hand out
WEIDER CRAFT TRAINING

Hiahlights of MP-03-Weldina Material control

'1.
Exposure time is considered to be the period of time hygroscopic
material is not contained in a holding even or heated portable rodcaddy.i

2.
Rebaked electrodes shall not be used on Code Class work.are painted red on their tips. These electrodes.

; 3
No welder shall pass welding filler materials, issued to him

.

welder for use with the exception of a welding operator for automatic, to another
welding.

4
Issue time limit for heated containers and the welding electrodes contained
therein is one shift or twelve hours.,

5.
Any welding stubs or scrap welding material (including wet material) sh
be discarded by the welder or welding supervisor in proper containersould'

scrap.
Failure to do so can result in disciplinary action. marked

6.
information is included:In filling out a WMR, a Welding Foreman shall ensure that the followi

electrode size and classification, welders symbol,
ng

WPS and revision, job description, drawins or isometric number and r
joint mmber, amount of electrodes requested, signature of the super ievision,date.

v sor and-
.

; 7
A welders responsibilities shall include the following:

Have a container for placing used electrode stubs and shall bend all
a.;

'

Return all undamaged and unused material to the Wald Material Issue Rscrapped material and place it in the container with stubs to be discardedb.

at the and of the shift.
,

oomi c.

A copy of the WMR shall be maintained by the welder at his work statiuntil he has used all the asterials issued or returned with the unused
4

' on

portion and his copy of WHR to the Wald Material Issue Room.
8.

Change in E705-2 designation to ER70s-2.

.

Hish11ahts of MP-08-General Weldina Procedure
For Structural Steel (Seismic. Nonseismic) and Hanaers1

i

'

\1

Weld joint configuration shall be as specified on the design dr

Where no joint configuration is specified by design, the joint cshall be essentially as shown on the welding procedure specification
awing.
onfiguration

2 .

Any defects that appear on the surface of the weld beads shall be rechipping or grinding before depositing the next successive bead of weldimoved by1

.

ng.',

C00320
.
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TEST WELDER CRAFI TRAINING (Nov. 80)'

Name:

' *Stencil Ntaber:
l

Date:

1. Explain the three parts of the following welding symbol by matching the
correct answer with the correspon.ing letter, je

A- -

U s ;
.

4 7 c

*

A. 1 - Flare bevel
2 - Wald all around

B-
3 - Fillet weld

C- 4 - Field, weld

; 2. The temperature at which the base metal of a weld joint et.be maintained
before the initiation of welding is called the temperature.

The temperature that the base metal adjacent to'the weld .mus not exceed
prior to the initiation of each weld pass is called the 7
temperature. , /

3. T or F Rebaked electrodes, which have their tips painted red, shall ng
be used on Code Class work. (Circle correct answer)

4. The designation for E705-6 bare carbon steel wire has been changed to .

! 5. T or F When it is necessary to preheat a weld joint to prevent condensation,
the weld joint area shall be preheated until it is warm to hand touch.
(circle correct answer)

6. T or F Temporary attachments may be removed by hanumer blows. (circle correct
answer)

.

,
,

,- ~
-

. . . .

.

-

.

- ;. .
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PREQUALIFIED JOINT WELDING PROCEDURE
'

PROCEDURE SPECIPICATION

Carbon Steel Base Metal listed under table 4.1.1 Group I & II.-as,,,,g,g2 *

$ MAW% ,,,,,,
teenues er meshme Manual

All jPteition of unndng
Filler nietal specification SFA 5.I 1

M is
sietelgfication

|
Wold metal yede* N/A

'

Siisicling gas N /A pg,w ,,,, N /A
.

Single or stuttiple pase Multi.p le

Single or naultiple are sins;,e

Welding surrent Direct Current
PMty Reverse
y,gegn, p,,,,,,g , vertical Uperara

Rest treatment N/A
Prehest and interpens tornoeresure - -Preheat t See Beloir** Incorpasat 500'F max.

Peethest tresonant None

Thickness - Limited & Unlimited For Joint Details.*
WELDING PROCEDURE

,

%" Travel # d"''' *Pese Elecerede
no, elas speed%

This procedure is applicable toAll 3/32"- 65-120 19-25 ,-

partial penetration & full penetration; 1/8" 75-160 20-25 -

joint designs as given in Fig. 2.9.1 &5/32 120-200 20-28
.

Fig. 2.10.1 and fillet welds in-

accordance with Figure 2.7.1. (See
Attisched Figures)

,

DOCUMENT CONTRtM.
,

b "E@!PRSE 7

Jncont' so ed CLY.*yop s - e.
msUmK R INf0 RMA10) 0$ -

\ MURCN HAR.13 N. e. e.
.

This proceshare may very due to fabricetion sesquenos. fitse, pees size, etc., within the limitation of variables given in 48,
C, er D of AWS D1.1, Souctural Wel 5ng Cede.(1980 Edition)

AWal beenufactureror Carolina Power & Light
Precedure no.
Note: AW-1 was formerly F1-1-A No.1

'

3Revielen no. Authorized try

Dete / A

**Preheatt a ts7s by Anierf (voissas Seelevy. As > w
Thickness of thickest part
at point of weldins Minimum Temperature

Up to 3/4" .
None. (If base metal is beloir 32"F. preheat to 70"F min.)

Over 3/4" thru 1 1/2" 50'F min.
Over 1 1/2" thru 2 1/2" 150"F min.
Over 21/2" ,2254 min.

000512
- - _ _ _ ..._ _ _ - _ - -
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l

J

)
I

|

|

.

{ 1/18

$ b. -

Same metalles Base esistol 1/4 er
West 1/4 Wisek senere in vissaness

W 155

.

Simeenten sies of fillet mew along edges

- .

~.

93 9 '3 **24

IF 8''88IF m GO'sumin' L| L '
,

.

#[ $ g | { { }
w w .'s , /w*i '* W. w, e we ,s ,

, - -

TT, {
__ g

,L.,. t t ' - .s,a -- _

t-

-

-

ft ,- Nt2 g, to
2 f,

ICI (D) |

|

I

Soused T i.eees

.

sesse: t .,. t'g., e eNastsee Wireau deseWent en mapiesde e4 gue (g,,) See 3.3.1. Sutenript (n) rosessons 1,2,3, or 4.i

I ** asia wadier visa ao desress == normined. ne e.or, in euen sie -sid i. e-.d ed a no e e-u ieent
osaarensa m sW.

.

Mg. 2.7.'l-Details for prequallfled fillet welds

1

1.,

l

__ _ . . _ _ _ _ _ _ _ - - . - _ . _ __ _ __ . . _ . . . _ _ _ _ __ _ . - _ . _ _ _ . _ _ . - _ _ _ _ _ _ _ _ _ _ _ _ _ _ . . _ _ _ _ _-
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,

SessuegressemeW(11 @ @
eenlatit(St
Corner joint IC) [ II [ II

I )T ."I

kf.:s}l } T,hiint ]l }T
) t)-

;

},Gxd Fi- ]
1 ,

g
. . .

,

1

*M = suol (see 4.2.4. 5.2.5,10.2.48
i A 72

-*

Som Grosse preparanen
seenel11eichness g,

T*"''"''' Permitted shiekling -

Weiding Joint IU " #"8I'" "8I As detailed As fit up wooding for
presens emeranen T, T3 Root egeneng dose 2.9.21 lose 3.3.43 positions (FCAW) Noems

R=T, +1/16.-4 +1/4.-f/1A AllS.Lle 1/4sns: - --,

SAAW
C.Lle 1/4 men U R=T, +1/16.-0 +1/4.-1/14 Alt - -

4

," R=Tg +1/14.-0 +1/4.-1/14 Ast A8.L1a>4, 3 4 nues -

somero-groove need (11
I'

.
1

' ''
-

t
-

t

=-R

Bene Greeve spesaretsen
0 88snetel Wisehnsus Telareness Permitted Wuesdeng

Weiding Joint (U = isnumied1 an e,in,ase As f6t us uswing ser
greenes sesoreesen 7, 72 Rest sesning (use 2.9.21 lose 3.3.41 postsens FCAW Noems

R = T /2 +1/18.-0 +1/16.-14 Ass CasAW 3. Lib 1/4 m er- --

arg; ua, m m.e . . . .e 1. 1,1 -. 1,1 -i. ,,, sc-
4

DSAW s.L14 1/2 m an R=0 s0 +1/10.-4 Fist --

.

Itses A: 80s: pressasified for gas motel ers unieng using short airusiting transfer Refer to Ascendie D.

18ees C: Gougs root hofere maishng scherside,j p ..
seen D: Weeds must to eeniered enisint. -

| Fig. 2.9.1-Prequallfled complete joint penetration groove welded joints
i

;

o

|
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*
.

>

SomeapesseueM(Il @ @l

"""8""'"'cs / II / Il
,

comer poeti

QI;.'$~.I)I- )i
.O }Tt

|If)
Re :5& ]t ys.t., j ] ;t

] R
x I

. * -

. M = sual (see 8.2.4,9.2.5 142.4) ,72 -

4 +

8"" Grosse pressrenen
Gas

suess Wushness
Telareness p , g,,,g vsaging

IU " e"88"88881 As esended As fit us useding ter
! weteng Joint

presses essenenen 7, T: Rest seening tese 2.5L21 (see 13.41 somiteens (FCAWI Neems

>

R=T, +1/16,-0 +1/4,-1/1s All - -

S. Lie 1/4 anni -

C. Lie 1/4enes (J R=T, +1/16.-0 +1/4.-1/16 All - -

+1/18.-0 +1/4,-1/18 All A

f O*'"," 3.Lis>4F Stt man R=Ti-

g

l

Smerem meld (1)
ButtjointISI'

- |.

',i

|

' k rk k'''

:
f

a
-. =-R

Bene
Grosse presorateen

Gas
4

I seseal Weisimens Telereness Permitted Wissesne

] IU " ""80"i8881 As doesnes As fit up meldens for
!

WeMing Joint
Root essmas fase 2.9.21 tese 13.41 pestions FCAW Notes

presses esmyistion T, 72
C; R = T,/2 +1/18 0 +1/18.-1/5 Ali -

| WAAW 3. Lit 1/4 mas -

R = 0 m 1/5 +1/16 -4 +1/16,-1/5 AN A,C

8""," a. Lie or als men -

DR=0 sc +1/18.-0 Plot -

saW s.L1 s 1/2 mmi -
, .

poet preeualified 8er gas messi era mewing using sheIrt aircuising senefer. Refer to Aeoanen D.Steen A:

fesas c: Gomes rest befers muidne scherads.
lesse 0: Wolds must he ennemed en joint.

Fig. 2.9.1-Prequallfled complete joint penetration groove welded joints

i

|
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-
.

| '

Saueregosse wood (1)

7iske(T) Ww [' ICamerisintIC1 g
p?.f Tt
| i :
Y tuom J+

= R =
,

== Tg =

, Sese go,
muul tiveknen Telereness Perndetod shieldne

Weidng Joint (U = unlimitedl As asiales As fit up welding for
pressus daugnation Tt T2 Rest opening (ass 2.9.21 (aus 114) penitaane FCAW Notes

1 E.iWAW TC.L1b 1/4 nine U R = T /2 +1/18.-0 +1/16.-1/3 All -
t

TC.L1 GF Stt mas U R = 0 as 1/8 +1/16.-O +1/18 -1/8 All Not reg. ?,C.J-

w
JSAW TC LI.S 3/E mes U R=0 a0 +1/18.-0 Fist -

Single V peeve weld (2) Tolerancesg
autt isini(s) As detmied Asatunn,

4 (see 2.9.21 (see 3.4.41
,

EU R = +1/16.-0 +1/4.-1/16
, 'N[ = = + 10' .-0* +10*.-5*

'

. - . ,
M = moel (see 8.2.4,5 2.5,11L2.41 .

e-R=

Base
metsi thielmess Gas

Greere ersperation Permitted shieldng
Weiding Joint (U = unlimitmil Roeg G,ew,e needmg W
presses esmyission Tt 72 apenme engte positions * (FCAW) Notes

R = 1/4 e = 45' Ali - -

R = 3/5 e = 30' F OHWAW B U2a U - --

R = 1/2 e = 20' F.OH - -

R = 3/16 e* 30' F,V.OH Reevired A
A* R = 3/8 e = 30* F Not reg. A8.U2df U -

' R = 1/4 e = 30' V,OH Not rec. A

R = 1/4 e = 30' FSAW B.L3>5 1/2 m.m - --

R = 5/5 e = 20* F |SAW S.02 5 U - --

New A: het preguesified for gas metal are weidng using short eWtmg transfer. Refer to Appendia D.

!
Note C: Gougs root betere meidag other ede.

hoes J: If flitet welds are used la buildry to reinfores peeve welds in esmer and T joints, they shell be aquel to 1/4 Tg but need not
amasse 3/5 in. The reinforesment of peeve wolds in esmer joints, when roeuired, and T joints in bndges shadi be made with
Reist weeds aquel se 1/4 T , but need not sessed 3/5 in.g

* F = Fiei, on = overhead.

Fig. 2.9.1(continued)-Prequalified complete joint penetration groove welded joints

I
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P:33 5 cf 26'

-
.

t

Teestm as
ansievgessenew(2 m

_m esmiiss As at uscomer joint ISI n
" tass 113 isse1141

4 R = +1/14,-0 +1/4.-1/15g.

71 e =+1r F +1F,-5*
.

=a 9.

+
M = sessi lame E2.4,8.2,5.1&2.41 - Ty= -n' ,

Sass
Inseel thesimmie Gas

O'**" 8''88'aien Ferminand sNsWeg.

U " Wallmited Rest Grosse womng for
junwing Joint

presses esepenen T, 7 esemne ensie sostions IFCAwl Notes

|R = 1/4 e = 45* AM - -

;
SMAw cu3e u u

R=34 e=W .F ON - -
i
'

R = 1/2 e = 20' F.OH - -

R = 3/16 e=W F,v,OM Reemrod A ,

**' U u |GMAw
PCA. , , , , ,,, , , , , , , , , . ,

R = 1/4 e=W V,(,4 * 3 feet res. A,

SA. CL2e 5 1/2 man U R = 1/4 e=W F - -

- SAW GU2 5 U U R = 5/8 e = 20' F - -
.

'
+

t

Single >V po.sse ueW (2) m^i .

S.tt - i I.

4 3W > t 2,
% If 4

f
. , __

Grosve preparecen
g ,,

Tedermoso p,,,,,,,gRootspamng-

~=~ - ~ .s ~ .t .e .s mg -
1 - ,.n,

|
yeesus esegnemen T, T2 Groove engte tese 2.9.21 isse 1141 postions FCAW Neess

*

1 R = 0 to 1/8 +1/16.-0 +1/14,-1/8
C

SMA. S U2 U f = 0 to 1/8 + 1/16.-0 Not limiese All -
-,

e = GO' +1F,-F +1F,-5* *

i

1 R = 0 to 1/8 +1/16.-0 +1/18.-1/8 Not

t = 0 to 1/8 +1/16,-0 Not linused All reewared A,Cj GMAW 3 U2 GF U -
j

i ** e = 00* +1F,-# + 1 F ,-5*

R=0 s0 +1/14 -0
K

T = 1/4 mas +0,-1/4 e1/14 Flet -
Our 1/2 m -

SAw 8 L2b 5 1 I"8'""" e = gr +1F,-F + 1 F,-5*

R = 0,e = 80*
Owr 1/2 to 1 -

f = 1/4 mm
R = s0 +1/16.-0

R = 0, e a W g , g.g asfig piet C-

SAW S L2t S over 1 to 11/2 -
f = 1/2 m m , , ,,y,.g e gg,.g+

R = 0,e = 00'
Over 11/2 to 2 f = S4 ense-

fases A: feet presussified for gas nestsi are modehag. sing short airesitsng transfer. Roder to Appensein D.
,New C: Gee, rest nosere .mwing ee ,see. ,

'
i

wow rest eher nowng et least one pass en arrow side. .Nose K:
Fig. 2.9.1 (continued)-Prequalified complete joint penetration groove welded joints
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-
.

Singleavm unie (2) -

^Comer joint ICI e

17 ) s{
l * s,

i ! .

+ HeenJ

7 '" ""R
-

2

8"8'''""gens g,,.

asesi misimmes TeteranesekW m g
WsMing Joint (U " N Restimme Ae dsnelse An fit us welding for
smass damipiselen T, Ts Sasso sigle fase 19.21 desellel posinens FCAW Noems

R = 0 se 1/5 +1/14,-4 +1/16.-1/5
U CJ98AW CN2 U f = 0 e 1/5 +1/14 -O Nat unitend All -

e = ED' , +1r,-F +1F,-5*
*

R = 0 es 1/8 +1/14-0 +1/16.-1/8*

Not .

8"A" GU24F U U f = 0es1/3 +1/16,.4 Not limi ed All A.CJ
FCAW g , gy _ ggg,. Y +1F,-5*

A=0 e4 +1/14-4,
J,KSAW CWS 1 mes U f = 1/4 nimi *0.-1M s1/16 Fist -

e = SD' +1F,-F +1F,-5*--

TeleranamDeutte V yeese weld (31
Butt joint (B) Nees As esteiled As fit up

,

dess 2.9.21 tess 3.14)"

I

.'- .
R=0 +1/18.-0

} I \.; f = 20 +1/14.-0; M Ygr

I h' '. e = + 10*,-O' +10*,-5*I "
,

*
! Sosser a s0 +1/16.-0

M = sense lose 8.2.4. 9.2.5,10.2.4)
R -= -

i

Note: Some siest as home messi

i Osse
- .sw ne. ass -

Groom erseeration Permitted mieldens
I Welding Joent (U = unfanuted) Rggg gggg gaggyg ggeding (gr

presses domptation Tg Tg egeneng face engle postions* FCAW Notes

U. R = 1/4 f = 0 te t/s e = 45* Att -

preferoidy
SIAW 3-U3e 5 4 er meeker R = 3/5 f = 0 to 1/8 e = 30* F.OH C.M- -

; senser = 1/3 R R = 1/2 f = 0 is 1/s e = 20* F.0H -

.

U *

sAW s.u3s,s A = s/s f = 0 to 1/4 e = 20' F M-
-, , , , , ,

i

| Nees A: Not pregualified for gas nietsi ere welding iming short aircuising transfer. Refer to Ascendia D. .

~

Nees C: Gauss root before weidag emar ads.
,

lesse J: If fuist welds are used in buildnes se reinteres yeese wolds in earner and T isina may sheit be eeuel to 1/4 T but need not' g

i aussed 3/8 in. The reinfersonest of peese weeds in earner joins, when reevered, and T.joines in bridges shall be ennes w6m

| Aust weide seusi to 1/4 Tg. but need not pseud 3/5 A
: N = K: Wild som .Ner wewing et inset one ese en arve. ide. _
,

| Nees M: Deutie yesee weeds may hose yeoves of unessel depth, but me esem of the theitswer peeve shell be no less then
! ens >fourm of the eiskews of the minner part joined.

I 'F = Fist, OH = Osortiend.

! 71 . 2.9.1 (Continued)-Prequallfled Complete joint penetration groove welded joints3

.
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.

Per 5-u3c 5 only
Dennis v.yeese new (31 .

Smet loint (St T, Si
M

over - to
i e
! 2 31/2 13/E
' I I 21/2 3 13/4

// I 59 1 3 15/8 2-1/8
Tt 15/8 4 2-254 % + + '

'. \ f 5, 4 43/4 23/4.

t T 63/4 5 1/2 31/4-

51/2 E 1/4 33/4*

For T > E 1/4, or T 42
i

S * 2/3 (Tg-1/4)gt= Smet less B.2.4,9.2.3,10.25) t

Bass Groove preserecen
Gee

motel makasus . Tolereness Permitted essedingRoot asening
As setmied As fit us umiding forWelding Joint W = uneimiendl Rest fase
(see 2.9.1 |, fsee 3.141postions (FCAW) Notes

8'eoms demenesien T, T2 Onseue engie

U. R = 0 to 1/5 +1/18.-0 ' .1/16.-1/8
C.MAH -

f = 0 to 1/8 +1/16 -0 Notlimited All Not MMprefereWy -
GMAW g,ggop
PCAW 5/8 er essger e = # = 80' +1r,-0 +1r,-r wired .

R = 1/8 +1/16.-0 +1/14,-1/8. *

f=0 +1/14 -0 Net limited
M P.P ''' ~

SAW S U3h S 11/3 min e = 3 = 00' +1F,-4 41F,-5'-
,

5, = 2/3 T,, S, = 3/8 min
A=0 e6 +1/14 -4-

f = 1/4 mas 40,-1/4 Not limited
. 00*; # = 30' +1F,-F + 1F,-5= Fist MKSAW B LSS 11/2 mme --

5, = 2/3'(T -1/41. 5, = 1/3 (T,-1/41i

A=0 .s0 + 1/16,=0
4

f a 1/4 mee +0,-1/4 Not limited
e . g . 00* +17, F +17.-r Fl88 M.Ci SAW B U3s S U --

To find $ ese tubee aboue: 5 = 7 -{$ + 1/4)3 2 9 9

leses A: Not pregualified for gas motel era needing using short airemang trerufer. Refer to Appendia D.
,

Nees C: Gasse rest before imowing seerside.

Nees K: Wald root eher umiding at isost one pass on erreur side. -

Nees M: Doubee yeove meids may home posses of unseuse esoth, but the emoth of the shessouser peeve sheit be ne les than one fourth ,

of the esehnese of me minner part jemed.

Wood $ Ii'88 ''ith shscided motel are im hyeegan electrodet Root of this mead shall be back gauged. Weed Sg with eingle- erfeces P: 2
norn.we een amtnorged m eid in ha pan.en sem, men.as ne weieng is semplead en emer side.

,

i

Nees X: It is permissible for me peeve opening to very from 61/8 in., in vehesh ease, weed as foiseurs:
Weid me 8 peo.o arm wie miswed awei = ming is. hveeg.a siesnedes.

3
seme ses me new wie, emmeress are metens The root of me S*4AW weM mests

,

he hoek gougad. Wald me 5 F''''"'8 8hi'W'd **'88 8's using less hydrogen'

2
sesswede er by ammerged are wowins

| Fig. 2.9.1 (continued)-Prequalified complete joint penetration groove welded joints
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Pcge 8 cf 26,

Engseesungeone usM (41 T*8'''"*"
,

Oua joint (31 @ Asgoingeg AsRtus
A lose 2.9.21 (ese 3.3.41

R = +1/16.-0 +1/4.-1/16,,

, , , g. y [ e = +1F.-F +1F.-5*

}. w'
, ,

i +
! ,bl = samel lose 4.2.4. 9.2.5,10.I.48

Ti
'

-- --

Base
"8"8*"h*"8 Greeve preserseen pernweise

Weidng Joint (U m undmiendl pegg groove weMing Gas
presse designetten T, Tg egenmg ensee sesitions' e miding Nous

A = 1/4 e = 48* All Sr-

' ~

Br |R = 3/8 e=30" F.OH -

R = 3/14 e=W All Resusrud A.Br,

GMAW R * 1/4 * * 48* All Resuwed A.Br <NJee4/ U -
!

| FCAW R = 34 e=F Flat Not rue. A.Br

i

| _ , - Engsetesekgresse weed (41 Toleransee
*

T W (T).i ase,egen 4. ng u,
j Corner joint (C)
.

,,,[b
h

Nees V (ese 2.9.21 (see 3.3.4)

:
, ., R = +1/18.-4 +1/4.-1/16

Y a = +10'.-F +1F.-6*
L |;'

si.e

| M = sessi (smo 8.2.4. 9.2.S,10.2.4) + Nees J +
i =7.- --R3

.

Goes

! mou8 *mhnen ga
| Groove preserecen Permitted shieleng

usMing Joint lu=unNmindi n, g, , ,,,,,n, ,,,

4 presem elseipission T, |T2 esenine angle positions' (FCAW) Neems

" " '## * * '8' #'' #~Y~34AW TC.Ude U U
R = 3/8 e = 30* F. OH J.V-

R = 3/16 e = 30' All Resuwed A. J. v
One

TC4Me-GF U U R = 3/3 e=3r Flot Not ree. A.J.V.
PCAW

| R = 1/4 e = 45* All Not res A.J.V i

"* * **#SAW TC.Ude>$ U U plot J,y-
,

R = 1/4 e = 45'-

;i

),

; Nees A: Not preemel4 Red for gas meami are weeding using short strumeeng wensfer Refer to Ascendia D.
!

Ilsee Sr: Bndse assineseen limiu the use of thems joines to the herieeneal peefrien dose 3.12.1.51.

< 9 esse J: If, fuiet wsMs are used in kuiteinsi se reinteres yeese unists in earner end T.ieins, they shell be equel se 1/4 T but need not
i

i ammmed 3/9 in. The reinforesment of yonse weeds in somer joinen, when required and T-ieints in brideas shall be made wie
Aust weeds aquel en 1/4 7 . best need not anamed 3/8 in.; 9

'

poses V: Per esmer joinet me euesde posse presarseen may be in eimer er hem niembers, provided me basic posee
j eenRguration le not changed and edemaste edge dietara is montained to sueeert me welding operations without

|
===== edge met 4

|
*r a pist ou = o.orne.d.

. Fig. 2.9.1(continued)-Prequallfled complete joint penetration groove welded joints
.
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.

I

.

Linuestaens
L 1- _ __- wold (4)

-

~ I ~

BustlointIBl
_

N"
tridge espilessen limia me use of emus joines ae

harteenisi position (see 3.12.1.51.-

4
It t

'

'*t
+

Tg ===

-- one-
meest thsehness Rest opening Televeness % %

Welding Joint (U = unelmited) Root feue As estasies M fat us weiding for,
t

Geneve angle 4,,, 2 g.21 (ese 3.141 pesetiene (PCAW) Notes
T2preams *desyntsen Tt CAM -

WAW B.U4 U R = 0 to 1/g +1/16.-Q +1/16.-1/8~

f = 0 to 1/8 +1/16,. .* not limited Noty, A,C
GMAW , y

e = 45* +10' ,-4" +10" -r reeuired.,

PCAW

;;- L J , _ : weed (4)
- .

"
N .

T. joint (T)
C'**' M'"' (C3 P, f*"! Note V

*

,

4 g
1 I I f 4

Nees Y + Note J

~T2 A " *

Ass,s - - ~n ,e,

Rest eponing Telarename Permitend misedong

Weiding Joint (U = unamited) Restfee, as gege,4ed Asfitup welding for

i T2 Grosse ensis (see 19.2) fase 3.14) eestions FCAW Notes
presas __.u^'-- T, UVM8 -

WAW TGude U U R = 0 to 1/3 +1/16.-0 +1/14 -1/8

f = 0 to 1/8 +1/16.-4 Not limhed
An % reo. A.C.J.VGMAw TCUe*GP U U e = 45* +1r,-r +1r,-5

PCAW
,

se +1/4,=0
R.O J,V,Y

SAW TCL461 3/4 men U f = 1/8 ma *0,-1/3 st/16 Flat -

e = gr +1r,-r +1r,-5*

Not presselified for gas metal amerwaldinge short siruvieng transfer. Refer to Appendia D.Nous A:
.

Gouge rest of joint Were welding the echst side.Nees C:

If fillet welds are used in basildings to rosnferes poove mids in esmer and T isine. they shall be seuel to 1/4 Tg but need notNeee J:
aseend 3/8 in. The reinforemment of yosee woede in osma pine, when required. and T iesnes in bridges shell be made wie
Atlet weide eeuel to 1/4 Tg. but need not emesed 3/8 in.

Per somer M me outelde yeone preseretten may be in eieer or bee mesters, provided the home yeoneNote V:
configuration is not ebenged and edessete edge eastense le maintained to esoport the weident operessene without
enesesse edge nehing

NoteY: Suceded metsi are er ashmerged are backing fillet need required.

Fig. 2.9,1(continued)-Prequallfled complete joint penetration groove welded jolats

.
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P:ge 10 cf 26' *

-
.

.

Teierences
$sistenoselfosse used (4) A8 'h "

(ame 3.3.'4)
* A8 8888i388T. joint (T) r* #** w (ess 3.3,2)Comer jemt (Cl e

I R = +1/14,-0 +1/4.-1/16'
"'p

.
e = +10'.-O' +10",-5*

|

+ y''-7 - a- .

= = e u e u.4. u.s. m2.4i -
ar.w- - .

|
1

Sese Gas-

*888 8'shnen gree, p,aparation Permitted shiesding

Weiding Joint (U = uniimhed) nest gros welding for

presses denyission T, T3 epening engte postions' (FCAW) Notes

R = 1/4 e = 45* All ' =

* R = 3/s e = 3!' P.OH -

R = Sf te e = 30' All Raouired

Plot AJ,V0"AW TC Ued.4F U U R = 3/s a = 30" .

Not req.
PCAW

{ R = 1/4 e = 48* All

R = 3/8 e = 30*
,

J,VFlet -

SAW TC.U4s>S U U ,,g,,g

.

S;: r r - used (4) ,K*

eTiemt(T) ,. .f. 3 hV
8 L .

Camer joint (C) .

n
'

e iv

{,. /4
' > -.

Tt-_ , _ .N45' se 90'T2

Sa" Greeve properation
meus maskname

go.
Rest sesning Tm Permitted shisiding

IU * #"I"m#dl Rest fase As degem As fit uo weeding for
Weiding Jeont

presses deogneteen T, T Groove engie (see 2.9.21 (see 1141 pootiene FCAW Netos,

'

C.J.V
SMAW TC.ude U U R = 0 to 1/8 +1/14.-0 +1/15,-1/8 All -

I * O to 1/8 +1/14,-0 poetlimited Not A.C
AltGMAW TCrude>GF U U e = 45' + 10',-O' + 10',- 5' wW &

FCAW

R=0 s0 + 1/4.-0
J. V.

SAW TC,L4e>5 3/4 mes U f = 1/8 mee +0,-1/3 1/16 piet .
Y

e,00' + 10',-O' + 10' ,-5*e
.

Not pressailfied for gas metal era weid6ng uoms short tirmitmg trans4r, Refer se Appendia D.Nees A:

Nees C: Gewee rest of ieint IWere weedmg the other ause.

If Atlet weies are uusd in hueidings to reinfores yeeve welds in esmer and T joins, esy shall be equel to 1/4 Tg
but need not

Diese J:
mesed 3/5 in.The reinfersement of yeeve woods in esmer joints, when required, and T ioins in bridges shall be mode wim
tuet welds aquel to 1/4 Tg, but need not seemed 3/5 in,

ret semer isinie, the evioide yee.e preserotion mov ne in either er nom mommeri, ormined ee messe gros .non v:
eenfiguration is not ehenged and edeouses edge distense is memtenned to emport the weiding sporseiens without i

e.co e edge mess
|

-

note v: shioided metes era er od-r,sd era noem.ag m reevered.
|

* r = risi, ou = overneed. .

Fig. 2.9.1(condnuu!)-Prequallfled complete joint penetration groove welded jolnts )
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Pcg311 cf 26
*

*
r . .

*
.

I
i

i

!

N''*"""
esseseemegresseumWis +

As esensied As Rt esuaisent(St im 2.t21 em 1141,

T.ishit m M- =

;. A. 7 \+ R e s0 .ui..-0c..w i.iritici
, = .,,,. e , ,, .--

s T e = *10'.-0* + 10'.-l*
M = sesel (ses 5.2.4. 9.2.5.10.2.4) 1.. _f Sosser = +0 + 1,18.-0.

paese: Some semel a hans sseeni = T -
i

(

tese
messi suchnas Gas

Greeve preparecien p muted usushowig

insteng Joint (U = unNnisted) Rest Reet Groove, welding for
'

, es,,yission Ti T essmng fase ange smotiene* frCAW1 ' Notes

i

.

Sr. C.N R - 1/4 f = 0 to 14 e = 48* All -
Mias -

5/8 er musier u
Esamer = 14 x R

94AW
C. J.

U, R = 1/4 f = 0 te l/E e = 45* All -

U
seu8sreWV ygyg,

5/g er mieher C.J,

g ,,,,,. ijg x 3 R = 3/8 f = 0 to 1/8 e = 3r* r, OH
, y, fi

fases Br: Bridge sesNeseen limie Wie use of Wism isines to the hertsenesi position (see 112.1J).

leser C: Gewee root of isint hofere wetens the scher side.

lesse J: If fliest issWs ero used in buildings to reinfores peese weWs in esmer and T.joina, they shall be aquel to 1/4 T but need not3

) =esed 3/8 in. The reinfersement of yeese weiss in esmer joines, when seguired, and T. joins in bridges shall be nisse w69.

I fuset needs seusi as 1/4 Tg.but ness vist aussed 3/5 in.
i

Note M: DeuWeyseus weWs may home poouse of unsensi esoth, hat me depth of me shallower peese shall be no les een
enefourt of Wie Utishnee of Wie sunner part seined.

j

Nos v: rw es-se laine6 We eueWe yes.e proermien nwy be in ewer = tem e pre ided W. haie -'

eenflysresen is not ehenged and edsguste edge episemies le maintained to assert me ueWing operetsons wemout

i
seda sage e

er = risi,ou = o . m ed.

Fig. 2.9.1(continued)-Prequallned connplete jotat penetration groove welded joints
l.
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Pcge 12 cf 26

. .

.

.

,.
.. .

.

u ee.e 7
~0esens tessbyeese usu (Si

g p ;

n
BrWes essNassom mmend se herteemel assroenguethim(88 j ,

g * tese 06111.58.* 6
-_ }

fases Z Ji

+.

Ts m--=

Grosseeraserseen Gas
tens permisend ,,,,,,,,,

Telareness
sneenitNehnsus Rest sosseng umiding ter
IU = uniemiesel Resttese As essenes As m up

Geesse ongles feas tam esse 114) pestions FCAW Noems'

tumiding Joint

erosses deuipieden 7, T3 +1/14.-118
R = 0 es 14 +1/18.-0 C, M.

U. +1/14.-0 Isot Ilmiend gg 1
_

f = 0 es 14pesareWy 10 * *8' +10gaa, m e = 4F * + 8. +.4
,,*

e84 er stigher
g=yse1r

R = 0 se 1/5 +1/18.-4 +1/14,-1/3
~

U. +1/16.-0 Not #nesse au pem rue. A. C.*
f=0es14 +1F.-F +1F.-F yesotersWy .SMAW g,.

Stsermesmer __

e = dr
,

PCAW 8"# se"
-

>
- - g

Deutes essebgresse used (Si n
| * Tisint(T) M.

- * seees V

Camer seem(Cl e ,
+

t ~.- -

! :'a <

_Y1 .' \ 7

M J i {
4 s

+I
'

' + -J
j rg-.;r= .

l

|
;

8"' Genous seeperecen g,
|'. W ,n,,,,,,,,sneemiWeishnam Teepuun

Rest spaning

IU " ""8I"8'edl Reettuas passeuse As m ur, estens sw

presses campistion T, T Geesse engle * tese it.2 less 12 di posit 6 ens PCAW leseos
| We'elne Jednt
|

C. J.|
.

U. Ali .

peAW TC Utm preterewy U M. V
;

i S4 er Wischer R = 0 to 1/3 +1/14.-0 +1/16.-1/8

I f = 0 se 14 +1/16.-4 poet limited

e=< 1< .-< 1<.-r ,c, A. cA,

,,2,,,,'

o J. M. VAW ,_,
* S/S er Weisher

+1/16.-0N0 e4 J. M. Y

SAW TC.uG 8 U U f = 3/18 ans +0.-3/18 s1/18 Plot= -

_e .=.gr +17. F + 1& .-5*

80st pseesse6fied for gun meesi ess welding using short airew6eing weseter Refer as Apounds D.
,

I

leses A:

Gauge vest of leim hefere amWing Was edier eles, d

enesed 3/8 in. The residerumment of peese meads in esmer joinen, when requiend, and T isints in brWese shall be enese untIf IWest wete we used in basilding es reinderes youse weWs in esmer und 74eines, they shen be seusi to 1/4 T but nee not
leses Cs t s
fesesJ:

must weWe sessi to 1/4 Yg. but need not ensued 3/5 in.
Deutlegroove ueWs may here posses of uneeuet dem. tut the aespe of the shadower peeve shen be ne les een

fases M:
eneateurm of Wie mio6nues of Was einner part kimed.

; may he bi shhw hoe menewi, p.=Wes es bois -

endlesreeden is not ehenged and adesuses edge spissense le meintuned to espoort me weWeng soeretions wieeut
p emme pime.e econde yeen _noenv:

=sessa edge ameias
When semer pises is messied, mehe me first rest psus en IN side.

-

Fig. 2.M (continued)-Prequallned complete joint penetration groove welded joints
,
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"

! Tetereness

~omenis asse y eese new tan
',' g,, n,,,

asse v As seemies Aefitwe
!

r ."- 8"a 2.s.21 tsee12.41Tpmitt71 ! '
,

. = s0 .,n -.Wisetici r. ', - == ii ii.et = +ine.4
.

,y y g ,, e = +1c' -c' +1o".-s* g'

g g-
NoesJ Seeser = s0 +1MG.-0

. g

M = sessi tese 8.2.4. 9.2.5,10.2.41 y2 ,, gg.
;

sesse: Esme smal a hose messi
p

Seus g.
i seseni mistuien shioWing

Osesse esseerseloft sewing g,+

Weesing Joint IU = weimleast n, g,, g,,,,,,
eeniesens' (PCAW) Neess

tus engse

8'enm duipission T, T sesning .

'6| U. - R = 1/4 f = 0 te 14 e = 45' Adi -

! 8'e'"'88Y U g, j

R * 28 f "O se 1/8 e = 3D' F. OH
y, sSAAW TCUes -

54 er mieher>

| Sosser = 1/8 X R

!
.

'

osumes esses.yeeve new (51 if ,

i c. ,a= g ya '

'

T1eene(T) e e - <

-p, .Comer joint (C)

.;
.

) A' i
' i

J b L'< J , + ',tenaeJ+ 'i

} ""8"""

| M = sesel (see 4.2.4.9.2.5 itL2.41 = 'e*

T3--=

hoes: Some sessi e huse nosesi =i **00' a 90*
,

g,,
Same

Teesreness permstead thseteing
*888 *"8"'"8 Rest sesning
N = #R8hniedl nest fees Anesended As fit us mese W ter

pense essignetien Ta T G#eose engle (See 19.2) isse1141 positiene (FCAW1 NotesWeseng Joint

U. R = 0 m 14 +1/14.-0 +1/16.-14 C. J-

y' fAll =

) RAAW TC-Utd poteretly U f = 0 ss 14 +1/10,-0 feet tissaited
-

l a erthisker e = 40* +10'.-O' *10'.-l'
f

8iste C. Oeses rest of joint hetere weidng me seer side.
If fleist usMs me used in building to seinderes yesme needs 5 somst and T.| sins, they shall to sensi a 1/4 Tg but need not'

|

mesed 3/5 in. The seineeremnant of peeve uste in esmer joinu, usion reasired, and T kuin in kndgue sheit to eness are! leses J:
.

| IIIIst mole seest to 1/4 Tg. tut need not sessed 3/8 in.

leses M. seashleyenne neles may home peeven of uneensi esom. test me esse of the nellener peone esfl be no less een
4

! enesoure of me eetween of me esaner part lained.
| p esmer ki.im, es e we m ree-mien enov no in owier a som esionem woried es mais yes e

| ,

esaftparecen is not ehenged and seesuees sego diesenes is enenntained a asepart me monding eseresione uncoutnon v:
i

messuve esgo mesens
*

I Fig. 2.9.1 (continued)-Prequallfled complete joint penetration groove welded joints'
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* * P:33 14 cf 26

Sin N woM IG) - - Telareness
Atwenisint(si A -

Asesenhed As #t *
ice,,, joint |C) r

lose 19.23 fase 1141 !

3/J Jg9 _A ) g i R = +1/1&-0 +1/4.-1/14

f,p r( 7,p . = .ir,-F + w ,-rY

y g 'q NeesJ 9
f = a f/16 feet linoised

+ , , ,9g ,gf9,

M e-Tye ==4| --

Base
*"

mesel mishness g,
N Permiteed sh.idmg

Welding Joint W = unsinsiendl Root Groove Root Grosse welding for
assemos dosipissian 7, Tg seening angle fees radius penniene* iPCAW) Notes

CR = F m 1m a = 48* f=1/8 t= I/4 All -

R a r es 14 e = 20' f=1/8 r= 1/4 F,0H C-

CIA = r m 1/3 e = 45* f = 1/3 r = 1/4 Aes -

A = F m 1/3 e = 2F f=1/8 r = 1/4 P.OH CJ=

guaw B US GP U U R = 0' a 1/3 e = 2F f = 1/8 e = 1/4 All Not rue. A.C

PCAW C480 GP U U R=Fm1/3 e=2r f=1/8 r = 1/4 All Not ree. A,CJ

. -.

Teneronese Tenerensesoo m u m wow m y
W 883 ' * A Por S U7 erie 5.U7 GP Per S-U7 5 |,

As dateded As fit w As detailed As fit we

f. fuse 2.9.21 (see 1141 (ese 2.9.21 (som 114)

. u n ,6 R = +1/16.-O +1/16.-1/8 ft = s0 +1/10.-0
E,

, = + 17,.O + 1F ,-5 f * *0.-l/4 st/18

f=+15-0 Not knused,

-e == - r = +1/4.-0 a 1/18
1 n

e

Bees
massi alussuteos Gas

Geesmo preparecien p., 6, sed ,,,,ed,n,
Weiding Joint (U = uneinweed) n ,, g,,,,, n ,, g,,,,, weed.ng for
presses

^ 7, T2 eseeing wipe face radius pe*tions' (PCAW) Neess
..

.

C, Mu, R = 0te t/8 e = 45' f = 1/8 r = 1/4 All -

'
SMAW 3.U7 preferuWy - -

S/8 er eieher R = 0 to 1/8 e=2F f=1/8 r = 1/4 F,OH C. M-

*
R=0se1/8 e = 20' f= 1/8 r = 1/4 All A C," ," I U7 GF p sely ,,8 g-

.,. .r .i.e ,

MR=0 e = 20' f = 1/4 men r= 1/4 F3AW 3.U7 3 u --<

!

Mese A: Not prospeelified for ses motel are welding ueng short aireeitwig trenefer. Refer to Appendia D.

Nees C: Gauge root of joint hofere ueMing the seer ode..

Nees J: If filist weide are used in twildisige to rewiferes peone weWs in semer aid T ioints, eev Mi
he equal to 1/4 Tg but need not emeesd 3/8 in. The towefereenient of yeeve weeds in earner
) sines, when ressered, and T joines in bridges shall be mese w6e fliest usies seest to 1/4 T .3

mese aner messe needaer onesesMin
Nois M: osume yes.e news me, here - of onseues de.e. not v. deoe .f ee easie.or m we ne ne so. v.n

ens >8eure of me thsehness of sie minner part joened.

* r = pisi, oN = owens

Fig. 2.9.1(condaued)-Prequallfled complete johit penetration groove welded joints
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2 ~ . - - new im ,yg Tesoreness

As esended As fit to-
. , .

h less 1121 (see 1141
~

R = +1/14,-0 +1/1&-1/3

h e = +1F.-F +1F.-F
4 , = .1n i ed
b ' - t = +1/4.-0 sins
F R

-
** Gsessespeserseen

PerwWesed
- - == ~ ~ - - - - -
pseems elesignanton Ts _I T esping angle tous sedhse posWens PCAW fees
BIAW O>US U R = 0 m 14 e = 40' f=1/8 r= M All Sr. C- -

8EA* MSOF U R = 0 m 1/3 e = 3r f=1/9 t= M All "'

A.Sr.C-
PCAW soeuwod

|
-' 2- _ ueW im - Tesorem
T4s_t m h As M 4 At wCarw joint (C) [* N , fece V

(ese 3.123 (ese 3.141a
,

'm- y , ;j j
-- . .,n .,n ,a

(
. = .1,..F 1F.-r,e, w f = +1/16,-4 feet undedj ,

I r = +1/4,-O st/16
'

*Tg= ==R
,

7Osa i

8'848 8"'884 8 Ses |O'ese prepareden Pensdiend Weisteng
{Wheding teint IU " *#"d"88 Itset essene nose g,se,e solding for ;

P'8"' d'syteden To Tg seening angle tese oudha penWens* PCAW lesens

R = 0 m 14 e=4F f=1/3 t = 3/8 ' A81 C.J.V !-

U R = 0 m 1M ==3r f = 1/3 r= 3/8 P.OH C.J.V=
1

Ofy'TC.UGo4P W U R = 0 m 14 e=30' f=1/3 e=3/3 All
PCAW.

fase A: feet presseIIned for gas meest ase melding umbig spurt aisemining weefer. Instw e Assends D.

leses Or: Betegn escusseen limite ses use of esse leises a tfie hertsenese peaksen tese 1111.SI..

*
lese C: Sougs rest totes umiding omer sidow

fesus J: If fules neWe are essed in buddings e esinesses yeese unies in emner and T isinet stoy'shall be sensi a 1/4 T, but
nood not mesed 34 ist Geesso ustes in esmer and T joine of heteges shall to seedeemed wie futet meWe semei e
IM Tg but not misse men 3/5 in.

fasse y; per esmer joinet me oweside yeone preswei6en may he in eteer er bosh members provided me hemie peone een.
Asseselon is not ehenged and esseuses eage destenes is malateined to asesort me welding eseressons womeut mescove
edge mehins

* P = Plot. OH = Oveniend.

Fig. 2.9.1 (continued)-Prequallfled f.ofnplete joint penetration groove welded joints
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Tooereness
-

,

SfWe49eeue weW (Sl h As doended As fit up

pese V less 13.2) tese 1141"""

T goint (Tl "
A = +1/16,-0 +1/14.-1/8comer leese (C1

,

%]
,

e=+1,.-# + 1, .-F ,'
_e'

l = +1/14,-0 feet eindeed

( I * r = +1/4.-4 st/14
+ 80em J

*

|=7=A -
3 8Ee- !

.

Bass Gas

sneesi mishases Genese _ _ w %
,

#A * enNeded3 nest Grosse Rest Groove usWing for

T esening signe sees radius assWens' PCAw passesi

needing Joint C,J,V
presses demisw en Tt;

N = 0 to 14 e = 48* f=1/8 r = 3/8 All -

C.J.V

| ,, R = 0 ss 14 e = 20' f=1/5 r = 3/8 P.ON __

-

poet A.C.

TCUeba47 U U R = 0 to 14 e = 30' f=1/B r = SIS All wired J,Vi

GMAw
PCAw

Tolereness

(,/ As densited As Mtup
i

Oeums.4 peeve weld (91
-

.

** 1**
N (see 2.3.21 (see3.141<

Gutt loint (Si
-

* i_.| R = +1/14.-0 +1/16.- 1/8**
+ f -=

L . = . , , . - , .1, ,
-

R~g , . .i,i -
: .

; m a1 , = . i,. s1m

i . ,J Q f

: s.Base .

me.,e,semeu
Grosse - -' Perndtsed eielding

Greeve Rest Greews useding W

I weeging Joint --

T, T esening ensis eene radius semisens (PCAW) poems
RJ = wdimiendt meet |

,,,,,,, e gyegen . c.'

n==== e=4, f- w e- = a ,d
-

u.
-

siA. u. .u
m er e er '

,;,r,o, g,t; .

ofe e.,y . . . . . .= , f== ,= = .

pg=
-m.,

= e, mie,,

feet presusi6 fled for gas motel are needing using short sW transfer. Refer to Appendia D.
; .-
j 51.

feste Br'. GrWge esseiset6en limies es use of esas joines to te herteental peettien (ese S.12.1.
New A:

i

lesse C; Gauge rest he8ere weWing eest ode. 1/4 Tg ut need notblt

If filist weWs see uusiin basildings to reinesses yesus welds in somer and Things. Dev shell be eeue oTji i bridges shall be made with!

enesed 3/5 in. The senfersement of yesve weeds in esmer joints.when reesired, and o nts nDeses J:

Illiot weWs sessi to t/4 Tg. tue need not sessed als in, l een

Dewhee yeese weeds niey have poores of unsessi stuee, but she duce of to mailevuor peone shaft be ne essi

enetoure of the mishness of me esiner port joined.fases M: bi eeve

Per semer joine6 the evensde yeese
_z mey be in e6ther er both members, provided the as s pW seens wipeut

confipsretion is not shenged and adequete edge distense is meinteined to aspeert the ws ing sperleses V:

I seeseove edge meeting

rig. 2.9.1(continued)-Prequallfled complete joint penetration groove welded joints
* P = Plot. O H = Over*ead.
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TeterenessDeutis>J yosse used (91 j
T joint (T) Asestened As fit upe- g
Ceaur ini"' (Q r-/ -- (see 1121 (ese 1148

Nose V

7 . R = +1/14.-0 +1/16.-1/8-

n( s 1 D8 e = +17.-0* +17.-5* '
'

'

f = +1/18.-4 Not lemited
*

r

+ + pages J r = +1/4.-O st/16
*

==Tr*R ""

. - *
SM

maint wusemens gas
fGroove preseration Formetiod armeiding

.,es e .ew. , .e, iwei. . Joini (U--a adt Root .,es Root ,
p osses duaspismen Tt T* esening engie fase I radius pestions FCAW Notes

U. R=0se14 e = 45* f=1/3 r = 3/5 . All g-

SIAW TC USu potersidy U g
5/8 or masker R = 0 to 1/8 e = 30' f = 1/8 r = 3/5 F,OH y-*

'

U. k ACgaw TCUtuGF pesaready U R = 0 to 1/5 e = 30' f=1/8 r = 3/8 All reemrod J. M. V |
S/B er INaker g

Osumes W used ISI Telermess
. .

j
Tisint(T)

-

" As densited As Rt up
Camer joint (Q r ==r-- ,% pe en y*

i (ess 18.21 (see 1141

D s" ~e R=*1/16.-0 +1/1&-1/3
' * '

b e =17.-0* +17.-5*

3 a'A - r b-

F f * 1/18.-0 Not limitedW T'%
' o r =*1/4.-O st/16'

Te R= + %
;.,-- ,

Sese
sesed essemass Gas

Grosse puserseen Fermitted ehmeiding

usWing Joint (U = un88"8'adt Rest Genese Rest scom. * siding for
-

3 ecening migle goes radius positions' (FCAW) Notespresas sesognotion T, 7

U. R = 0 9 1/3 a = 45* f=1/8 r= 3/8 An C. J,
98AW TC UOb prehrehey U ,

M or elsker R = 0 to 1 4 e = 30' f = 1/8 r = 3/8 F.OH
'

,

AC
TC UEl>GF U R = 0 to 14 e = 30' f = 1/3 e = 3/3 An

PCAW j, y, v
- a, mia .,

,

! 8 eves A: Not preessilfied for gas messi are weis5ng using short aisguiting transfer. Refer se Assenden D.

feMe C: GE ige rest befese weteng seer side. |

{80see J: If seist waids are used in buihangs to roedores peone wows in somer and T-ieine, mey sheit be equel to 1/4 Tg but need not
mesed 3/8 in. The reinforesment of yoses weeds in esmer joines, when reemrod, and T ioins in bridges shall be made wie

Illiet weses seuse to 1/4 Tg but vised not mesed 3/8 in.

Note M: Double yesee welds may hose yeeses of unequal depth, but the dose of me shallower yeove shall be no less een
ene feute of me this ness of me $ inner part joined.

Somerv: Fw esmer 1 ina, ce eunide reme peeperation may be in eier w bee meneers, preidad me basis yes
eenfiguration is fast shenged and adequate edge destenes is maintained to napoort es weidang opersoons without
massive edge meltug

* F = Fist, OH = Overhead.
.

Fig. 2.9.1(continued)-Prequalified complete joint penetration groove welded joints
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j genreposse weld (1) g _ _ _ _ .- - 1/32 m 14 no misrense-

sumiehet(s)
I'

% t1 8'
Tg

-= M
|

|
- --

_. .m.n
' Telareness Perneitted Effsetive

Waading Joint N * '8n83'"I'dl As densiend As fit us messieng .irect
*

pressus esegrismen T, T2 Rest asening (see 2.10.21 (see 1141 seatttens (E) Nous

R = 0 en 1/14 +1/14.-0 s t/14 All T, BS. Pts 1/3 -

37DAAW
R ={1 miin +1/141.- 0 s1/18 All BW ie 1/4 enes -

t -- m - : wood (11
Butt joint (81

Rein %reement 1/32 to 1/3. no teierenes
;j. -

.

'

4

,L Ree foren,nsnt 1/32 m la no mi en.
|

-

, ,

88" Groome preseration

Telarenses Pernetted Effectsee
W * "'d W Rest Asese.ses As fit up welding inreatWeiding Joint

spesses desipw6en T, Ts aosning (see 2.10.21 (see 1148 sentions (E) Neems

|+3/16
R = 0 to 1/14 a0 see eine All . T, C2SAAW W it 1/4neer --

112

esses 3: Joins wohled from one side. These needs are not auseisshoe as brtdgse.

leses C2: Root need not be caused hofere welding sneend side. This need is not asohentie a hndent

Fig. 2.10.1-Pnquallned partial jolnt penetration groove welded joints
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sev. peeve =ese (2) /[e4 ^ [meiafmannen 1/s2 w 1m..Y7/ rsausttehntal na esaarnamp7 ;camer lehn ics
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'

I W ecos*/l }t L . T: | (, 4 scoz-s
C< un4F

ar2 |} ( f
i ftt #-

-R-

- T2S "
,

*
,.

sus are m a.
sneed mekasus Teemreness Permitted Ef%ctive

* no. ng
IU * "'8'"d''81 Reetis== As assades As in up *eldine *'est

G'oeve angte fee 2.10.21 fase 11dl 8e"tions (E) Nessetusseng Joint
pressus domestion T, T2

R = 3/32 niin st/16 st/16

f =0to14 st/16 st/1s an 7, 5. L

ww p2 1/2 m m a-

e = GO' +1F.-0" +1F.-6*

1/4'nde R=0 se +1/16,-0

M 3C#2 (for bridges U f = 14 nun st/16 s1/16 An S LL

5/10 mini e = 80' *1F.-4' +10*.-5*
-

1/4 min R=0 s0 +1/18.-4

** gcp34p tear gridges U f = 1 3 min st/16 st/16 All S A.E.L

O" g/16 niini se = 00* +1F.-O' +1F.-5*

R=0 s0 +1/16.-4

BAw Scf25 7/14 min U f = 1/4 niin a1/16 . e1/18 Fist S EL
~

. = gr +fr.-0* +1F.-E'

pest pneuselfied ser em nuisi era usedine usine short aussiting 1rensfer. Mehr es AppW6 O.Nees A:

Ness 8: Joint is welded from ens side ordy.
tenanum eflosehse ifwest (El a shown in Tahis 2.1tL3; S m speelfled en alreannesgases 3:

pesas L: tutt and T ieines are not preaustified Mr bridget

flg. 2.10.1(continued)-Prequallfled partial joint penetration groove welded joints
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Osa m e esse usu (31 v
gua loint (Si n

(*

f Y ktafp
,

^ sf R)
s.. , i ,

-= R |

= j
Grosue properaten ;

Telareness Pomuned Effsetwoi
Rest seenmg

tu = uneneindl Restfees a denia.d Asfitup woming enset

Genous sigle (see 2.10.2r less1141 positions (E) Neessumsag Joisit
T2assesus desieselon Ti

R=0 +1/16.-0 at/16
E* 'st/16 An S 1f = 1/5 min -0 -

gg e=W +1F.-F +1F -4* Me,,,, p3 ,.

.

R=0 +1/16.-0 st/16
f = 1/3 niin -0 at/16 E. L.

A3' 8eMAW
e = GO' +17.-f +1F.-e* upN E- M '"i" -

PCAW

R=0 e6 +3/16.-es
f a 1/4 niin -O st/16 Flet '3 E. L - !

Mp
SAW M55 3/4 min e=W +1F -F +10 g*-

(

# I#3 7==T -= -Reinforumment 1/32 to 1/E. no toleranse
S

.-= f ~

A 1%
,

=

& '

R *
& /., r Ii c.-

wt \
ness w+

see e,es ,s orenen , I

meest snessmses Th pennirged EffsetweRest spenme

Weiding Joint tu = unlimhed) Restfece As estei6ed As fit up *eadinc throet

greenes esmyistion T, T2 Grosse angle less 2.10.21 fase 1141 positsens (El Nesse

!
R = 3/32 min R = niin s1/16

M f = 0 to 1/8 s1/18 st/td A y, g, L, w
g,Ag MP1'0

1/2 mas .
e = aga 1y,-g +1r,-g*

,

j

1 <
,

Not prequenfled for gas metal are melding using afiert sisuukironsfer. Refer m Aspenshs D.Ise* A:

feste B: Joint is s.seded from one side enfy. ~

Blues E: beinmuum effective threat (El as shoum in Tsue 114L3; 5 as spesified on drominst

80ses L: tutt and T.ieine are not preessilflod for hndges.
f

Isoes 6 DeuWo.yeese woods may hoe yeones of uneeues depth provided they conform a the limitemene of Note E. A4es.
es enens owest (El. seen any reduemen, epolies ind=idually se assh peous.

sis = w: unen.Med han is me ie== edge tw heimenisi peonen.
e pie, som SAW: ese 3.12; for solled shapes R may to 5/16 inches in thick pieces if backing is pnevided

Fig. 2.10.1(continued)-Prequallfled partial joint penetration groove welded joints
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-

57CM 1/2seini 8EdAW E*H 3, g'
st/1s ~ y

+1/16,-4 al/is _

$-tm1/4 min R=0 -O +1F,-4 V,oM
-

tsar bridsse f * 14 min +1F, & -

U
5/14 niint - . . age8'"A" WTCM4F

~

-

E.L.VPCAW 7/18 sein +3/16,-04 5Pietsc s1/14A=0 -0 +1F.-5*_ 7/14 niin . f = 1/4 min +1F,-F J a
l

N tride" U e * GF (

TCMS 1/2 mini I

SAW r
de D.) [

h rtairesitinetrenefer. Referis Aspen nt

less pusessilfied for gas nuetsi ese metsiing using s o110L3:5 asemesified en drosings
l

L

teinimum sedeseise innset (E) se shomm in Table
peces A:

i yeese

be in either er both members, prended the bas c" se aspeert the weidens operemens withou
d for bridge 6tesen E: t

fases L. Svet and T ioines are not preessi4Me
per somer joine, the eweide pose propersuen maydistenes is -

senagurselon is vist ehenged and adneusse edged huses R mer he 5/14 lashes in thisk pistas
if backinsis provided-

sceneV:

assemne edge e

e Pie spisierense,saw; see 3.12:for vene smv vertiser,on-onrased.Mned partial joint penetration groove we
ldedjoints

. p . pim, w . w c
F13 2.10.1(continued)-63.
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Seer
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eenfiyaretion is not changed and adsspees edge distense is mesntaned to support es welding operatens without8 eses V:
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Fig. 2.10.1 (continued)-Prequalified per lal joint penetration groove welded joints
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Fig. 2.10.1(continued)-Prequalified partial joint penetration groove welded joints
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Ilg. 2.10.1 (continued)-Prequaufied partial joint penetration groove welded joints |
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Fig. 2.10.1(continued)-Prequallfled partial joint penetration groove welded joints#
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P. O. Box 101, New Hill, N. C. 27562
March 31, 1983

!

NRC-52Mr. James P. O'Reilly
. ,

United States Nuclear Regulatory Commission
,

Region II
101 Marietta Street, Northwest (Suite 3100)
Atlanta, Georgia 30303

CAROLINA POWER & LIGHT COMPANY
SHEARON HARRIS NUCLEAR POWER PLANT
1986-90 - 900,000 KW - UNITS 1 & 2
SEISMIC CLASS 1 ELECTRICAL, HVAC AND CONDUIT
SUPPORTS INSIAT.TE AND ACCEPTED THAT WERE NOT
IN ACCORDANCE WITH DESIGN, ITEM 119 -

,

Dear Mr. O'Reilly:

| On March 3, 1983, Mr. N. J. Chiangi notified the NRC (Mr. A. Hardin) of a
potentially reportable item per the provisions of 10CFR50.55(e). The NRC

'

was informed that Seismic Class 1 Electrical, HVAC and Conduit Supports
were fabricated and installed on site and accepted by a Quality Control
inspector, no longer with CP&L, that were not in accordance with design
documents. There are approximately 900 items which are suspect. This item
is still being evaluated for reportability and to determine acceptability
or extent of corrective action required. These evaluations are expected
to be complete by May 16, 1983. For this reason, we request an extension
'until June 1, 1983 for submitting a report on the reportability of this
item.

Thank you for your consideration in this matter.

Yours very truly,

g W - n%
R. M. Parsons
Project General Manager
Shearon Harris Nuclear Power Plant

RMP/sh

cc: Mr. G. Maxwell (NRC-SENPP) .

Mr. V. Stello -(NRC)
bec: Mr. H. R. Banks Mr. G. L. Forehand

Mr. N. J. Chiangi Mr. C. H. Moseley
Mr. W. J. Hurford Mr. S. Hinnant
Mr. A. B.. Cutter Dr. T. S. Elleman
Mr. L. I. Loflin Mr. M. F. Thompson
Mr. M. A. McDuffie Mr. J. Nevill
Mr. R. M. Parsons ~ Mr. H. W. Bowles
Mr. Sheldon D. Staith Dr. J. D. E. Jeffries

, ._- __ __ _ ._
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Mr. James P. O'Reilly l< '
-'; ;

United States Nuclear Regulatory Coassissiop g 4
Region II ; ; ;
101 Marietta Street, Northwest '
Atlanta, Georgia 30303

SHEARON RARRIS NUCLEAR POWER PLANT UNIT 1
DOCKET NO. 50-400

UNDERSIZED SKEUED TEE FILLET WELDS ON SEIS1!IC I pI?E HANCERS

Dear !fr. O'Reillyt

Du February 24, 1982, the t:RC (Mr. T. Landis) was notified by Carolina Power &
Light Coc:pany (!!r. N. J. Chiangi) of an item considered potentially reportable
per the provisions of 10CFR50.55(e) and 10CFR21. The NRC was informed that
certain skewed tee welds on previously accepted Seisr:ic I pipe hangers were
subsequently found to be rejectable due to undersize velds. ~

The intent of this letter is to inform you that Carolina Power &' Light Company
has not beer able to completo its evaluntion corcerning this matter since all
reinspections have not been completed to determine the scene of the problem.
Bergen-Paterson and CP&L QC inspectors have been made aware of the correct
method of measuring skewad tee welds and Ebasco vendor surveillance and site
receiving QA inspectors have been alerted to this problem.

Due to the amount of reinspection involved, it is now anticipated that the
cotspletion of the reportability evaluation vill he accorsplished by Novmber
15, 1882, at which time, the NRC will be informed of the results. Completion
of corrective action will depend on the results of the evaluations and extent
of corrective action required. Once the item is deersed report 2ble, the NRC
will be so notified and the projected date of completion of corrective action
and final report provided through submittal of an interim letter.

.

.
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'Mr. Jame] P. O'Raill, . - -2- -) March 24, 1982

.

Thank you for your consideration in this matter.

CLM/mt Yours very truly,

Original Signec By

DI. J. Cliangi
N. J. Chiangi - Manager

Engineering & Construction
Quality Assurance / Quality Control

CLM/ac

cc: Mr. G. Maxwell
~

Mr. V. Stello (2)
,

bec: Mr. H. R. Banks
Mr. N. J. Chiangi

*

Mr. A. B. Cutter
Mr. C. R. Dietz
Dr. T. S. Ellenen
Mr. G. L. Forehand
Mr. T. L. Harrington
Mr. E. Harris,

'

Mr. S. Hinnant
Mr. P. W. Howe*

Mr. L. I. Loflin ,

Mr. A. M. Lucas
Mr. M. A. McDuffie
Mr. C. H. Moseley
Mr. R. M. Parsons
Mr. Sheldon D. Smith
Mr. R. B. Starkey '

|

.

*
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Carolina Power & Ught Company
n.m e. n. c. moe

September 13, 1982
1

1

FILE: H N-2/18 CQJ D S2f15360C QA
96

SEP 151S82 1

Mr. James P. O'Reilly Pours Td N 'J ' ''' W' ,
United States Nuclear Regulatory Commission ,(81//l I

,

'

Region.II f /M J I
101 Marietta Street, Northwest ] f# !,(
Atlanta, Georgia 30303 I --I J

i '

i

SHEARON HARRIS NUCLEAR POWER PLANT !, i

DOCKET NO. 50-400 ' --j '

SEISMIC PIPE HANGERS PREVIOUSLY ACCEPTID BY - -$ l

OC WZLDING I!!SPECTOR i
-' 1

-|Dear Mr. O'Reillyt * '

Attached is an interim report on the subject item vbich was deemed reportable '

per the provisions of 10CFR50.55(e) on August 13, 1982. CP&L is pursuisg this
matter, and it is currently projected that corrective action and submission of
the final report will be accomplished by July 1,1983.

,

Thank you for your ceasideration in this matter. )
1~

Yours very truly, ,I
,

I
Origina' Signec By

,

N. J. Cliangi i.
.

N. J. Chiangi - Manager
Engineering & Construction

Quality Assurance / Quality Control

NJC/ges (212)
Attschment

ces Mr. C. Maxwell W/A
Mr. Y. Stallo

..~ < . . . .
bcct Mr. H. R. Banks W/A Mr. P. W Howe W/A

Mr. D. L. Bensinger/HI/A-2D W/A Mr. L. I. Loflin W/A ~

Mr. A. B. Cutter W/A Mr. A. M. Lucas W/A
Mr. C. R. Dietz W/A Mr. M. A. McDuffie W/A
Dr. T. S. E11eman W/A Mr. C. H. Moseley, Jr. W/A
Mr. C. L. Forehand (2) W/A Mr. R. M. Parsons W/A
Mr. T. L. Harrington W/A Mr. Sheldon D. Smith W/A

'
.

Mr. E. Harris W/A Mr. R. B. Starkey, Jr. W/A
|

Mr. S. Hinnant W/A h
i
'

.
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CAROLINA POWER & LIGHT COMPANY

SHEARON HARRIS NUCLEAR POWER PLANT

!
'

,

i

UNIT NO. 1- :

.

PIPE HANGERS PREVIOUSLY ACCEPTED BY QC WELDING INSPECTORS '

.

.

.

Interim Report
September 8, 1982

.

-_

.

Reportable Under 10CFR50.55(e)

.

.
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SamJECT: Deficient field welds on pipe hangers previously
accepted by QC welding inspectors.

ITEMS: Seismic pipe hangers.

9

' SUPPLIED BY: N/A - Hangers furnished by Bergen-Paterson, but problem
deals with field welds.

,

NATURE OF DEFICIENCY: 1. Missing and undersized welds
2. Cosmetic weld defects

,

3. Inaccurate and incomplete QC documentation
4. QC inspections performed by personnel whose

work was suspect
5. Poor workmanship

, ,
*

DATE PROBLEM OCCURRED: Prior to July 29, 1982

I

DATE PROBLEM REPORTED: August 13, 1982 - CP&L (N. J. Chiangi) notified the
NRC (A. Hardin) that this item was reportable under
the provisions of 10CFR50.55(e).

,

SCOPE OF PROBLEM: Pipe hangers having field welds were found to be
unacceptable. Per the letter submitted on
August 13, 1982, 38 hangers were identified as being,

'

unacceptable.. Since that time approximately 140
additional hangers have been identified as having
weld deficiencies. As a result of the increase ia
problems it is thought that the hanger program needs
extensive evaluation. For this reason, approximately
4000 seismic pipe hangers must be reinspected to
ensure all identified problems are corrected.

Note

The scope of the reinspection will
include undersized skewed-tee welds
whi,ch were found to be potentially
reportable (see CQAD 82-519 dated
3/24/82) and the deficient shop
welds which were reportable (see

NPED-821332 dated 8/10/82).

i

|



-
,.

,
.

. ... .

4

SAFETY IMPLICATION: Deficient welds could cause a pipe hander supporting a
safety-related pipe to fail under seismic conditions.
As a result, this could adversely affect the safe
operation of this facility.

|
lREASON THE DEFICIENCY

IS REPORTABLE: The deficiencies represent a breakdown in the QA |
'

program as well as deficiencies in construction.

CORRECTIVE ACTION: 1. Have prepared a pipe hanger inspection /
documentation procedure (QCI 19.3).

2. Continuing to hold training classes with both
craft and inspection personnel.

3. NDEP-601 is being revised so that visual
inspection criteria for pipe hangers will comply
with AWS D.1.1.

4. Have begun routine surveys performed by QC
Supervisor on each QC inspector's field work to
ensure that the inspector complies with the QC
procedures..

5. Each inspector's paper work is being reviewed on a
routine basis.

6. Documentation has been reviewed identifying
hangers requiring reinspection. Preparations are
in process for hanger reinspection, reworking - if
required, and correctly documenting all affected
seismic pipe hangers.

FINAL REPORT: A final report will be issued once the corrective
action described above has been completed. It is
projected that the submittal date is July,1983. .
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