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1. 0 INTRODUCTION

Tel edyne Engineering Servi ces (TES) has been requested by Ni agara

Mohawk Power Corporation (NMPC) (Reference 1) to review the Mark I Torus

Containment Program analysis of the torus and vent system to determine the

shell thickness requirements for these vessel components.

The torus shell analysis of record will be reviewed herein using

available information to:

1. Map the profile of the required minimum shell thickness for the

symmetric torus bays.

2. Determine the permissible local reduction in shell thickness at
midbay bottom dead center, the location of least margin, for a

range of postulated indications.

3. Review the Nine Mile Point Nuclear Station Certified Material
Test Reports (Reference 2) for the torus shell plate material to
determine if an additional margin exists when compared to the

appropriate design stress. intensity values from the Code.

In addition, TES will review the existing vent system analysis to:

I. Determine the corrosion allowance used for the analysis, if any.

2. Review all critical vent system shell locat',ons calculating the
minimum required shell thickness based on the present Mark I
event loading combinations.

3. Identify and report on analysis conservatisms which might signif-
icantly decrease the required minimum wall thickness with addi-
tional refinement, if any.
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2.0 TORUS SHELL ANALYSIS

TES had previously determined that the Nark I Program analysis of
record for the torus shell took advantage of the ful 1 as-buil t vessel

thickness (Reference 3). In reviewing the documentation, it was determined

that both the full thickness and the refinement by GE to the drywell vent

system pressurization transient were required to comply with the Code

(Reference 4) requirements for the torus shell stress at the midbay (free-
shell) locations for the specified event combinations (Reference 5). These

event combinations include both the original design loads and Mark I
Program loads per the structural acceptance criteria (Reference 6).

It should be noted that along with the use of the full torus shell
thickness in the analysis of record its availability had been appropriately
verified by NNPC using ultrasohic thickness measurements (Reference 7).

During the, review of this documentation TES determined that the torus
shell analysis conservatisms had been previously considered and eliminated
as a practical consideration for demonstrating compliance with the Code

requirements during the original evaluation. Some of the important refine-
ments which eliminated the analysis conservatism and reduced the number of
modifications at the Nine Nile Point include:

~ Use of a Y-quencher in place of the standard T-quencher for mit-
igation of SRV loading.

Use of in-situ SRV testing to reduce the conservatism in the GE

load definition.

~ TES in-house development of the torus shell stress postprocessing
program DISTRESS to handle the many computer analyses for the
various loading conditions, to combine all data on a component

stress level, and to produce final results for the 27 Nark I
event combinations.
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~ Redefinition of the condensation oscillation loading function in
the time domain to account for load phasing.

~ Development of an improved methodology to enforce compatibility
between the torus shell and the attached piping systems.

Therefore, it is our opinion that additional refinement of the Hark I torus

shell analysis would not be practical to increase the margin on torus shell
thickness.

2.1 Minimum Torus Shell Thickness Re uirements

TES has reviewed the torus shell analysis package (Reference 8)

and associated computer output from our one-fortieth Stardyne (Reference 9)

finite-element computer model (Figures 1 and 2) to obtain event combination

stress output at specific locations from our DISTRESS torus shell stress
postprocessor (Reference 10). Because of the large volume of data avail-
able for postprocessing during the Mark I Program, only those elements at
critical locations as determined by preliminary scoping analyses had been

postprocessed during the final analysis phase. These elements, which are

located at midbay (free-shell) and adjacent to the ring girder (local
shell), are shaded in Figures 3 and 4. It is our opinion that this infor-
mation is adequate to determine the minimum thickness requirements since
the major loads (i.e., pressure, DBA condensation oscillation, poolswell)
are relatively constant along the longitudinal axis of the torus bay.

The minimum thickness requirements at the midbay (free-shell)
location of the torus shell are governed by the primary membrane stress
(PM) obtained from the one-fortieth Stardyne model considering the various
Mark I event combinations. For the torus shell adjacent to the ring girder
(local shell), a gross structural discontinuity, the minimum thickness
requirements are governed by the primary local stress (PL). The primary
local stress region extends for a distance of a 8.6325 inches or one-

square-root-of-mean-radius-times-thickness (1.0 ~Rt) from the intersection
of the ring girder longitudinally along the torus bay (Figure 5).
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Code compliance for primary membrane and primary local stress
intensity shall be determined based on comparison of the actual event

stress intensity (i.e., from the finite-element analysis of the torus

shell) to the Code allowable stress which is a function of the event ser-
vice limit as defined by the structural acceptance criteria (Reference 5).

Service Limit Allowable
Stress Intensit Aor8 C

SNC Larger of 1.2 SNC

or 1.0 Sy

PL 1.5 SMC Larger of 1.8 SNC

or 1.5 Sy

The Nark I program event combinations to be reviewed are those

which were previously found to control the torus shell stress analysis as .

bounding cases (Reference 11). They are event combinations 2, 3, 14, 15,

18, 19, 20, 21 and 25 (Figure 6). However, some of these event combina-

tions can be eliminated from further consideration without increasing the
conservatism as follows:

Event combinations 2 and 3 are bounded by event combinations
14 and 15.

Th'e difference between event combinations, pairs 14 and 15,

18 and 19, 20 and 21, is OBE versus SSE seismic loading.
The SSE load is marginally larger (i.e., much less than 20K)

than the OBE load in all cases. For these pairs, the higher
event numbers (i.e , the SSE event) are Level C service
limit events with a minimum 20K increase in allowable
stress. Therefore, the Level B lower event numbers 14, 18,

and 20 will control the analyses.

I

Therefore, the remaining event combinations to be reviewed are 14, 18, 20

and 25.



0

0
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Calculation of the minimum thickness herein is based on the
determination of an equivalent pressure (Po) which will yield a hoop mem-

brane stress equal to the event combination primary membrane or local
stress intensity. Then, solving for .the required minimum thickness based

on compliance with the Code allowable stress intensity:

or
(Po)R/t 5 SgC for Pg

(Po)R/t 5 1.5 SgC fol PL

where Po - equi val ent pressure (ps i )

R - torus radius (162 inches)
t - required thickness (i .e., 5 0.46)

Table 1 provides the minimum thickness requirements as calculated
in Appendix A for the two torus shell locations adjacent to the ring girder
(local shell region) and at midbay (free-shell region). Figures 7 and 8

represent this data plotted as the permissible corroded thickness on the
torus cross sections. As previously suggested, the thickness requirements
adjacent to the ring girder extend longitudinally 8.6325 inches along the
torus shell. In addition, on the torus shell mitre side of the ring
gi rder, the local region shall extend 8.6325 inches beyond the mitre away

from the ring girder (Figure 5). The remainder of the torus shell is gov-
erned by the midbay thickness requirements.

2.2 Permissible Local Reduction in Torus Shell Thickness for an Indi-
cation

An indication, which may be found upon inspection of the torus
shell (Figure 5), may be acceptable if it does not meet the screening cri-
teria of 2.1, Table 1, for required shell thickness (Figures 7 and 8)
provided that it meets the local stress criteria of the Code for the par-
ticular location of concern.

A generalized compatibility analysis to determine the effect of a

cylindrical depression on a uniform stress distribution was performed
(Appendix B) for a large circular plate of constant thickness.



x
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Figure 9 for the free shell and Figure 10 for the local shell
regions of the torus are based upon this analysis using the necessary Nine

thile Point torus parameters. Therefore, if an indication is found in these
regions which does not meet the minimum wall thickness requirements of
Table 1 or Figure 7 (the permissible corroded thickness of the local shell
region adjacent to the ring girder) or Figure 8 (the permissible corroded
thickness of the free-shell region), the following procedure may be per-
formed using the appropriate Figure 9 or Figure 10.

The procedure for use of Figures 9 and 10 for an indication in
its final-blended and as-examined state is as follows:

1. Circumscribe the area of the indication and measure the
diameter (D).

2. Determine the maximum indication depth (d).

3. Assure that no additional indications are found local to the
circumscribed area within 21.5 inches or two-and-one-half-
square-roots-of-mean-radius-times-thickness (i.e., 2.5 PRt).

4. If the criterion of step 3 is violated, repeat the procedure
starting with step 1 and include any indications which
violate the criterion of step 3 in the circumscribed area.

5. Review Figure 7 or 8 to determine the arc region (S) of the
torus shell which contains the circumscribed indications
resulting from step l.

6. If the measured indication depth (d) is less than the per-
missible corroded thickness from the appropriate Figure 7 or
8, the indication is acceptable and the remaining steps 7

through 9 may be skipped.

7. Determine the circumscribed diameter multiplier (F) from the
table of Figure 9 or 10 based on the arc region (S) from
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step 5. If the circumscribed indications extend into other
arc regions, use the largest multiplier (F) in step 7.

8. Determine the equivalent diameter (D') which circumscribes

the indications:

D'DxF

9. Using D'nd the appropriate Figure 9 or 10 curve, determine

the allowable indications depth d'nd compare it to the

measured depth d.

Note that the allowable depth (d') shall be measured based

on the uncorroded nominal shell thickness. See Appendix E

for sample calculations.

2.3 Certified Material Test Re ort Review for Torus Shell

TES has reviewed the Torus Shell Certified Material Test Reports

(A201 Gr B FBX), which are provided for clarity in Appendix C. A statis-
tical analysis was performed using this (large) sample data to determine

the .99 confidence interval estimate of the mean yield and ultimate
strength of this material.

The Code requires that the minimum yield and minimum ultimate
strength of the material be used to determine the allowable stress inten-
sity (SMC) as follows:

SMC at 70'F is the lessor of

1.1 5 Sy or 1.1 1 SU
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Therefore, TES has assumed that the minimum yield and ultimate strengths of
the material are bounded by using two sample standard deviations from the

statistically estimated minimum mean values.

Based on the Appendix C calculations using the above stated cri-
teria, the Code allowable stress intensity would be estimated at:

SMC = 17600 at 70'F

Use of this estimated allowable stress intensity will provide an additional
1100 psi relief as compared to the present Code allowable of 16500 psi
which was used during the Mark I analysis for the torus shell material for
the full range of anticipated event temperatures from 70 to 350'F. In

terms of relief on the shell thickness requirements, the increased
allowable will provide just under 1/32 inches or 6X additional margin.
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3.0 VENT SYSTEM SHELL STRESS ANALYSIS

TES has reviewed the calculation packages (References 12 through 16)

associated with the drywell vent system and has determined that the shell
thicknesses used for the vent system components during the Nark I Torus

Requalification Program analyses of record were not reduced for corrosion.
This philosophy was consistent with the decisions made for the torus shell
as described in Section 2.0. The vent system components analyzed for shell
stress are the vent pipe, vent header, vent sphere, and downcomers.

The t1ark I Torus Program vent system analyses (References 13, 15 and

16) were completed using a combination of hand calculations and two

Stardyne (Reference 3) models; a beam model (Figure 11) for general loading
(Reference 12); and a detailed finite-element model (Figure 12) for the

downcomer/vent header intersection (References 14 and 20). The less
detailed beam model analysis was possible in this case for two reasons:

first, because GE provided the BWR Owner's Group detailed stress intensifi-
cation factors for each specific BWR vent pipe/vent header intersection
(i.e., the vent sphere, Reference 13), and secondly, because the antic-
ipated stress levels in the vent system based on the initial scoping anal-

yses appeared to be well within Code allowables for all components with the

exception of the vent header at the downcomer intersection. The vent
header/downcomer intersection eventually required a modification to the
downcomer pairs, tie bars, even with the use of significantly more refined
analytical techniques.

Generally, as a result of low stress levels and in accordance with our
five BWR clients'ishes, the final vent system analyses were completed

using conservative bounding techniques to reduce costs and to provide
timely results. Loads in most cases were combined absolutely for the two

event combinations analyzed. These two event combinations (Reference 13),
a poolswell event (event combination 19) and a vent system chugging event

(event combination 21), were determined to conservatively bound the remain-

ing twenty-five combinations listed in the structural acceptance criteria
(Reference 5). The resultant stress intensities were also conservatively
calculated without regard to location and were compared to Code allowables.
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Based on our recent review of this work, it does appear that an addi-

tional margin exists for some of the vent system components with regard to
minimum shell thickness requirements and the remaining shell thicknesses

available for corrosion to be reported on in Sections 3.1 and 3.2. It
should be noted that the aforementioned analysis conservatisms could be

reduced, through a moderate effort, using less conservative stress analysis
techniques and the presently available loads.

3.1 Minimum Vent S stem Shell Thickness Re uirements

TES has reviewed the vent system analysis packages (References 13

and 14) to determine the minimum shell thickness requirements for each of
the major components: the vent pipe, vent sphere, vent header and down-

comers. The calculation of the minimum thickness requirements herein (A.2)
is based on the methodology presented in Section 2. 1 for the torus shell.

As described in Section 3.0, because of the known available mar-

gins, much of the vent system stress analysis was completed in a con-

servative fashion by hand. In most instances the'mount of data presently
available without completing a more refined analysis for each of the major

components is limited. Therefore, additional conservative assumptions were

required to determine the minimum vent system shell thickness requirements
and resulting shell thickness remaining for corrosion for the major com-

ponent locations as provided in Table 2. The vent header thickness
requirements -are determined for the free shell and the local shell regions
adjacent to the mitred joint, the downcomer and vent sphere as defined in
Figure 13.

3.2 Permissible Local Reduction in Vent S stem Thickness for an Indi-
cation

An indication which may be found upon inspection of the vent
system components - the vent pipe, vent sphere, vent header, and down-

comers - may be acceptable if it does not meet the screening criteria of
3.1, Table 2, provided that it meets the local stress criteria of the Code

for the particular location of concern.
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The generalized compatibility analysis of Appendix B, as

described in Section 2.2, was used to perform these analyses as provided in
B.2 and Figures 13 through 17 herein.

The procedure for the use of Figures 14 through 17 for an indi-
cation in its final-blended and as-examined state is as follows:

1. Circumscribe the area of the indication and measure the
diameter (D).

2. Determine the maximum indication depth (d).

3. Assure that no additional indications are found local to the
circumscribed area within two-and-one-half-square-roots-of-
mean-radius-times-thickness (i.e., 2.5 WRt) as listed below.

Vent System

Vent Pipe

Thickness
in

.3125

Radius
ln

40.94

2.5 MRt
in
8.94

Vent Sphere .3125

.6875

.8125

66.00 11.35

16.84

18.31

Vent Header .3125 29.36 7.57

Downcomer .25 12.25 4.38

4. If the criterion of step 3 is violated, repeat the procedure
starting with step 1 and include any indi cations which
violate the criterion of step 3 in the circumscribed area.

5. If the measured indication depth (d) is less than the per-
missible corroded thickness (remaining thickness) of Table 2

for the appropriate location, the indication is acceptable
and the remaining steps may be skipped.
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6. Revi ew Figures 14 through 17 to determine the appropriate
curve for the region of the vent system that contains the
circumscribed indications.

7. Using D'nd the appropriate figure and curve, determine the
allowable indications depth d'nd compare it to the mea-

sured depth d.

Note that the allowable depth (d') shall be measured based

on the uncorroded nominal shell thickness. See Appendix E

for sample calculations.
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TABLE 1

MINIMUM TORUS SHELL THICKNESS REQUIREMENTS
NINE MILE POINT UNIT 1 NUCLEAR STATION

Element No.
(Midbay)

13

15

17

21

23

25

27

(Ring Girder)

123

129

135

141

147

153

159

Required Thickness
(inches)

.304

.362

.418

.446

.447

.425

.382

.320

.287

.172

.191

.168

.173

.125

.139

.198

Remaining Thickness
(inches)

.156

.098

.042

.014

.013

.035

.078

.140

.173

.288

.269

.292

.287

.335

.321

.262

NOTE: Only lower shell elements are listed.
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TABLE 2

MINIMUM VENT SYSTEM THICKNESS REQUIREMENTS
NINE MILE POINT UNIT 1 NUCLEAR STATION

Component
Location

Vent Pipe

Vent Header

Downcomer

Vent Pipe at
Drywell

Vent Header at
Mitre Joint

Vent Header at
Downcomer

Downcomer at
Mitre Joint

Vent Sphere
at t1

Vent Sphere
at t2

Vent Sphere
at t3

Shell
Thickness (in)

.3125

.3125

.250

.3125

.3125

.3125

.250

.3125

.6875

.8125

Required
Thickness (in)

.201

.159

.222

.134

.203

.248

.148

.290

.637

.753

Remaining
Thickness (in)

.1115

.1535

.028

.1785

.1095

.0645

.102

.0225

.0505

.0595
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APPENDIX A

TORUS 'AND VENT SYSTEM RE UIRED SHELL THICKNESS CALCULATIONS

The calculations herein were performed using the Mark I Analysis of
Record for Nine Mile Point Unit 1. The minimum thickness requirements are

based on the analyzed state of stress for the postulated Mark I event com-

binations.
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APPENDIX A.2

VENT SYSTEM THICKNESS CALCULATIONS

The vent system thickness calculations were performed using a similar
methodology to that of the torus shell in A. 1.
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APPENDIX B

PERMISSIBLE INDICATION SIZE CALCULATIONS

The general calculations contained in this appendix consider the dis-
continuity effects resulting from a localized indication to determine the
range of permissible indication sizes in the presence of general membrane

stresses for Class MC pressure vessel.

B. 1 and B.2 use the general results to specifically address the torus
shell and vent system range of permissible indication sizes.
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APPENDIX B.1

TORUS SHELL RANGE OF INDICATION SIZES

Specific dimensional data, the analyzed state of stress and the Code

allowable stress intensity for the torus are use'd to determine the range of
permissible indication sizes for the torus shell.

The results are based on the primary membrane stress intensities of
A. 1 and the general calculations for Class HC vessels provided in this
appendix.
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APPENDIX B.2

VENT SYSTEM RANGE OF INDICATION SIZES

The range of indication sizes for the vent system components - the
vent pipe, vent header, and downcomers - were calculated using the A.2

primary membrane stress intensities as well as vent'system specific dimen-

sions by the same procedures utilized for the torus shell (B.l) .
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APPENDIX C

TORUS SHELL CERTIFIED MATERIAL REPORTS AND STATISTICAL ANALYSIS

The certified material reports (Reference 2) are reviewed herein to
determine the margin present on the Code (Reference 4) allowable stress
intensity SMC for the torus shell material A201, Gr B FBX.





Technical Report
TR-6801-2 C-2

><-TELEDYNE
ENGINEERlNG SERVlCES

APPENDIX C.1

STATISTICAL ANALYSIS

The sample data extracted from the material certifications, which are
presented in C.2, is evaluated herein to determine the minimum expected
mean values of yield and ultimate strength at 70'F. This data was then
used to approximate the minimum yield and ultimate strength of the torus
shell material (A201, Gr 8 FBX).
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APPENDIX C.2

DATA EXTRACTION

The C.3 certified material reports were reviewed for the yield and
ultimate strengths of the torus shell material (A201, Gr B FBX) with a

shell thickness of 0.46 inches. This data was extracted and re-digitized
herein.
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07C
$ 6070
67330
67570
6716 "i

c 696Q
$ 6gcn
67020
69290





Technical Report
TR-6801-2 C-7

REPCRT bATE
12/22/87 15:2'

LEDYNE ENGINEERING S:"RV IC .S
130 SECOAtO AVENUE

MALTHA'> '<ASS ~ 02154

SUBJECT: NINE YIL8 POINT NL'CLE AR STATION
HILL REPGRTS
FILE 3-N2-522 ~ 4

PAGE

BY t+@ BAT~
CHKDB~DAT~+~~ B ~

HEAT
NUNE "R

FI CE
hUHBER

SY
(PSE)

SU-LS
(PSI)

SU-LT
(PS )

-

72P781
72P781
72P781
72P 781
72P781
72P781
72P 781
72P781
72P781
72P7i31
72P781
72P781
72P781
72P781
72P781
72P781
72P781
72P781
72P781
72P781
72P781
72P751
72P781
72P781
72P78)
72F7S1
72P781
7»781
72P781
72P?dl
72P781
728781
72 PT H 1

72P 781
72P7el
72P781
72P781

2849148
284918A
2 849188
i84926A
284911A
2349'13A
2849138
284915 A

2849158
iS4919A
2849208
254921A
284921B
284923A
2S49248
2849265'84

3198
284'3238
7~4944A
2849448
784945A
i84945A1
28494SA
2849488
284949A
2849499
.84956
2849528
?849658
=.84956h
"949668
284968A
28496'3A
29'7473A
2849478
2849554
2S49558

46380
46600
45600
47080
47750
47750
47760
46900
469PQ
47160
4&350
4707n
47070
47220
45550
470 i30
47160
47720
4 3420
4942n
45560
46550
47440
47440

48%3'853fl

47849
47030
47720
48530
48530
48300
45920
47390
45370
48500
48600

67310
67610
67510
55000
65830
66550
66650
65870
55870
55860
6 $ 45Q
66600
56600
55190,
5514G
65000
6c850
65180
68010
68010
57160
67160
5682Q
55820
675rp
67550
65750
65000
55720
6705i
57050
6.i640
58180
5781Q
66940
65190
58190

68290
57720
57720
t.5cgp
64110
5670Q
". 5200
5501 Q

66010
65900
65m ri)
6487n
64870
55540
56390
65~50
55000
6c 540
87440
57440
5727"
57270
65360
i'360
67OSG
67080
66780
555c0
67." 7"
58250
58260
65i?40
55870
56850
67450
58250
58260





Technical Report
TR-6801-2 C-8

REPCRT CATE
12/22i87 15:25

SUGJECT: NINE MILE POINT NUCLEAR
MILL REPORTS
FILE 3-NZ-S22.4

STATION

TFLEOYNE ENGINEERING SERVICES
130 SECONO <VENUE

NALTHAM MASS ~ 021"..4

PAGE 3

N~ DATB
l&I93}87

DHKDBY~BAT~+~<7

HEAT
NUMEER

PIECE
NU, ABER

SY
(PSI)

SU-L,".
(PSI)

SU-LT
(PSI)

,

7ZP781
72P781
7ZP781
72P781
72P7 31
72P781
72P 731
72P781
73P685
73PES5
72P781
72F731
72P731
72P781
7ZP731
72P781
72P781
729781
72P781
7ZP781
72F781
72P781
73P6.»5
68P772
68P772
68P772
68P772
7ZP7 v.l
72F791
72P7 8]
72P781
72P781
72F781
72P7A1,
73>6~5

~ 73P585
73P585

284959A
2849590
284963A
2849638
?84967A
2843F)78
2849718
2849758
289914A
Z899148
2849608
284909A
284946A
284950A
28495P8
284952Pt
284957A
284'9578
2849588
234961A
2849618
2849738
289915A
282303A
282303P.
282304A
282304A1
284910 R

284922A
2S49228
?84975A
2349098
?849718
244960A
cv9916A
2900498
290050A

43430
48430
46390
45390
47510
47610
43310
46480
46380
46380
47690
47610
47570
45870
46870
43370
46450
46450
47930
43270
43270
47390
47260
43Q30
4303n
48830
43330
45360
47020
47080
46480
4761".
48750
47690
4906n
457""0
47160

67930
67930
67600
67600
67780
&7780
67710
67240
67310
67310
6675G
688PP
683QQ
57820
67820
65760
67250
F,7250
r 7c1$
66300
66300
67810
6620|)
58550
68550
68900
oF900
67620
56880
65680
67240
63300
66390
66730
66770
63400
64400

c813
68130
65900
F6900
67030
67030
6824n
S7200
67070
6707n

14n
r8340
68570
68100

8100
5851n
67600
67600
5674n
66600
r 6F 00
66850
67190
68670
". 8670
FQ')80
68380
66050
86170
66170
6720n
68340
66540

514
6729C
64470
64340





Technical Report
TR-6801-2 C-9

TLLEQYiVE ENGI iEERIhC SERVTC".S
130 SECOND AVEVUE

WALTHAMy MASS ~ 02154

REPCRT CATE
12/22/87 15:25

N IV 8 b'i IL E P 6 I iVT N I. C L E A R STATION
MILI REPORTS
FILE 3-Nz" S22 ~ 4

SUi>JECT:

PAGT: 4

BY DAT~
CHKDB~~DAT~zzy

HEAT
NUM;". ER

PIECE
hUMBER

SY
(PSI)

SU-Le
(PSI)

SU-LT
(>SI)

,

73P~V5
72P781
71P952
71P952
71P$ 52
71P952
71>$ 52
73P685
73P635
7)P6„5
73P6rl S

73P 3q
739F.93
73P 85
73PF.b5
71P952
73PE93
73P685
73P~85
74P
73~6 75
71>95?
71P'$52
73P". 8 5

73PF45
71P$ 52
71P"".52
71P";52
71P952
71P45?.
71P952
7'952
71P$ 52
7 1 P9 5 >

71P$ 52
71P95?
71P952

2900508
2C49104
3417Oea
3417098
".430008
343001 A

343001q
289918A
2699188
?89921A
289921A1
3C1657A
301657P
290055A
290055G
343000A
30165 3A
29005 2A
.'900528
290054D
2900
"416'q5A
341'~58
2»9 "22A
28992241
"41686A
?416468
341694A
?416948
341709D
34171OA
."417108
""417118
C03998
3416q5A .

.":416858
:417088

47160
46360
47080
43910
49330
51300
513GO
45680
45680
45370
45370
4721|'7210

46490
4-64 90
49330
47420
40020
48020
46300
46300
«650
49650
4 6580 ~

465',n
5'}670
«0$ 7n
500 "h
50050
4891'8160

441FO
4"15C
48340
47864
478FO
470'0

64400
67620
67300
F. 3490
6 9 3 2 >7

04470
69470
67540
67540
64950
64950
66540
66540
65280
65 28u'

n 3 'l n

65140
65140
648!0
64830
68'.'50
6„)850
E 71FO
67160
f 3520
69520
68660
68660
684?Q
gR420
6q42C
67460
67880
6776i7
67760
67300

64.340
6646n

0
69%6 0
70140
F.9730
69730

66".20
6444(
F. 4 4 4 l

60
6586C
F 443 i7

64430
70140
66=.00

6<969
6540C
F c'/

69'Oi
695O".
F.7300
F7300
7031in
7031";
"8470
68470
F>3~0
6"'520
68wzo
F. 9220
6qqZO
68340
68340
69520





Technical Report
TR-6801-2 C-10

REPCRT CATE
2/22/87 15:25

TELELYK1E ENGINEc RING 5"'2VICES
130 SECOND AVENUE

'wALTHAM, MASS ~ 02154

SU3JECT: NINE MILE POINT NUCLEAR STATIGN
MILL PE PORTS
FILE 3-N2-S22 ~ 4

PAGE

BY +~ BAT~I
CHKD8~BAT~~~ >

HEAT
NUMBER

PIECE
h,UMBER

SY
(PS I)

SU-LB
(PSI).

SU-LT
(PSI)

73P693
72P7S1

291571
284946A

59')Iw
4 757".

63950
68300

65200
6S 70





Technical Report
TR-6801-2 ,C-11

STATiSTICS SUHHARY FOR VA~IABL": SY

AcAN
STO OcV
STO ERP.

MINIMUM
i'1AXIHU I

R'ANGc

"SY
47407

1206 ~ 76
105 F 06

43270
51300

F:030

GAMP.] SHELL TH) CKNE SS

}<EQUl8,EiviE.iNTS 6~~---

gy DATE
lg&3+

CHKDBUDA~





Technical Report
TR-6801-2 C-12

- STATISTICS SUHHARY FCP VARIABLF, SU-L5

MEAN
STD GFV
STO ;RR
HINiFUH
HAX1HUH
RANGE

SU LB
67076

1220.45
3c ~ 55
6:-400
69520

6120

>Mp ~ SHE„L >HtC~(NF-SS

Py >~ 'Ay~hoPQ
CHKD BY~pAy~p>43/8')





Technical Report
TR-6801-2 C-13

STATISTICS SUMMARY FOR VARIABL.. SU-LT

MCAN
ST 0 OEV
STO FRR
MiNIO'UM

MA X iF UM
RANG6

SU.LT
67096

1420 F 80
116 '0

64110
70310

6200

NMP.1 SHELL 1H] CARESS,
( g g Q ~ ) gg E jvj+ $'I l y 6 8 Q ~. c

BY ~ DAT I~1 ~

CHKDBY~DAT~>387



/tH fE

0



Technical Report
TR-6801-2 C-14

sv < nave 1'Z > l
CHKO. SY OAT/f2 <3 87 MP-1 SHEI L THICKNES

E U I R EMENTS 6801-2
PROS. NO.

>>-TELEDYNE ENQtNEERNQ SERVK:ES
8HKKT NO OF

.WwAAC)AC@ Dude &MIOQ 6 A&i STAHDARD



0
pt



Technical Report
TR-6801-2 C-15

. REPQRT GATE
12/22/87 16:58

TELEOYVE ENGINEERING SERVICE
130 SEC:)NO AV=NOE

'AALTHAMy MASS ~ 02154

SUBJECT: NIN"". MILE POINT NUCLEAR STATION
MILL REP0RTS
FILs 3-N2" S22 ~ 4

PAGE

BY ~~ DATE ~~

CHKD BYgl4g DATEiii/ S1

HEAT
NUMB"R

PIECE
NUNS sR

SY
(PSI)

SU-LB
(PSI)

SU-LT
(PSI)

73P586
7 3P6.35
73P585
73P585
73P585
7QPCJ
7DPCOS
73P685
73P635

2900496
290050<
290050E
290055A
290055E
290052A
2900529
290054A
290054P.

45750
47160
47160
464'90
46490
48020
48020
46300
4630".

QQl')49o

X ~<)<~~

63400
54400
64400
65280
552SO
65140
66140
64830
64830

49)~67

64470
54340
64340
6443('4430

5 c:.40h
6540Tl

SS 4)7W

0 "f)'I7b

Fop'T cps





Technical Report
TR-6801-2

STATISTICS SUMHAP Y FCR VARIABLE SY

C-16

MEAN
STO OEY
STD ERR
MINIMUM
MAXIMUM
RANGE

SY
ce ~s~M

790.89>'62

AD &3~
45750~
48020 ~

2270 ~

NMP.q SHEt P >Hi C~NESS

BY
+~ DA

l> W

C HKDBY~AT~i81

- 1105





Technical Report
TR-6801-2 C-17

STATISTICS SU.lNA~Y FO'ARIABLE SU-L'<

t<EAN
STO OEV
STO ERR

4IINit~UP'AXINUH

RANGE

U ~ I
64 e66~

872 '5
290 '8

67400
66140

2740

] SHEI L

PEQ Q ~ g E,;v', EN1 $
68.o--c.'Y

N% DAn~la B3)P7

CHKD BY~ZDAT~iz. 5 81



0



Technical Report
TR-6801-2 C-18

STATISTICS SUt1MARY FGR VARIA2L.". SU-LT

SU LT
MEAN 64970~
STO DEV 703 30
STD ERR 234.43
MINIMUi1 64340
i41AXIMUM 65960
RANGE 1620

NMP-1 SHELL THlCKNESS

REQUlRE141ENTS 680 -2

OAT
)> ae

CHKD BY~EpAT~py g3





Techni cal Report
TR-6801-2 C-l9

~< TELEDYNE
ENGINEERING SERVtCES

APPENDIX C.3

CERTIFIED MATERIAL REPORTS

The Reference 2 certified material reports were reviewed for the torus
shell data (i.e., A201, Gr 8 FBX, t=0.46 inches). The information specific
to the torus shell 'is provided herein.
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NIAGARA MOHAWK POWER CORPORATI'ON
p

I'IAGARA~ MOHAWK

BUFFALO, NEW YORK 14203 December 13, 1965

Store 8 Webster Engineering Corporation
P. 0. Sox ~
Lycoming, Ne~ York - 13903

Attention: Mr. C. E. Goodman

SubJect: Nine Mile Point Nuclear Station
MillReports

Gentlemen:

We are enclosing copies of a complete set of certified.
mill reports for the CPS contract work.

Yours very truly,

NI/BABA MOHAWK PGWEH CORPORATION

G. E.
Sanford.'ES:HC

En'c:
M. W. Morris

NOTED

E<iC 1 ~ lc65

D. R. tfItARREg
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PRO<)I. H DEPARTMEHT -METALLUR<'rICAL
Q--" ttiiii;.ilStates Steel Corporation

PLATEIESI FL'IPO<tl < I!

rr. !<5 I'ir'I L J 7 < AO D I 5 TR IC E <255 ORDER NO. HP8 3405
9" l 370 5HLET 1 )C/9/64

tt»»»rot(E t<o. 164 0 4234 5-

160IAR ~ « Ia.,c ., c J CE 00670 1 St<!PPER t«O,g DAIE 5605 1

< II lC « l <4< I CGE 6 IRON C0
Ia. 0 O:.X 610
UI':Lit tt' L l. 8 PA

CHICAGO t3RIOGE 6 fRCN CO
4RELNV I LLE PA

"2]P< A <'tl 6)T 6 1)tt hl."HH>% ..E
E <'LS I'I'EH A 300 CHA PY IHPA T LGN TEST AE HINUE 5 CEG F

A i

t:I6:.<U~x ALSO ASTH A-300-58 6 CHARPY tHPACT TE 7 RESULTS

Xi A I E R I A 1 D E 5 C R t P I I 0 tt
» I AI
:<O

'(it
i<O

P»E(E
Et<1 1!'i 8»O

VADttt, DlA.
OR FI. \vt,

NO.
PCS

!Iu(K89ESS
0" SEC I<ON IENGIH

284907A H
2849878 H.
2849OGA H
2849Q88 LT

2849118 HI
2849)24 H
2849128 LR

28491<4 itI
2849168 L E

2849tti
L284920A

7ZP78) 120 255 3/8
255 '/8
255 3/8

~ 46000

~ 46000

~ 46000

.4600n

~ 46000

~ 46000

~ 46000

~ 46000

~ 46000

~ 46000

~ 46000

72P 781

72P781

72P781

7 APP 781

12P 71) 1

7'P 70)
72P 7i81

120

)20

)20 255 3/8
255 3/8120

120 255 -,3/8
255 3/120

120 255 3/8
12l'78 1

72P781
120

120

255 3/8
255 3/8

') 2P7 I< 1 l 2i) 255 3/8
rit» 8 te 'i.t<D AE( 'utw'.G lo (otrp*vv «Ecoans (or<toe<45 io niE REcv REr:.(tris GF liit sr»r(( F'(A;iov I'.IED Aecue.

Cv

I

I

I
I

I
I

I

12P781 1)2 'Z 022 P"0

I

I

I

I

'P9
I

I
I
I
I ~

I
I
I

.l....

I
I

I

I
I
I
I

I
I

I
I
I
I
I
I

I
I
I
1

STATE Uf FE'it'945 VLVAHf
COUNTY <:F ALI.EGI'E'lY

SUGSCRIOEO Ah0 SHORh TO OCFyRC I'C
Tl<)5 t'.AY <IF )MIIJS g, i<PFGf.<<, I<etArg Puou ~

$0th0 ., BRIC ~ PILI tt+, i<»liogttwy Co., Pat<4>

IIy gotttn<MJsa Exp<tao
!. 4 L'yI 25, ICG5

El<AT EI'.E CHE)<ICAL A)'ALY5l5
r.'<0/OR TESTS SHCWN !)I THIS
AL'PCRT ARC COIRRtG7 AS )QA-
TA!NL'0 IN T)L Rl:Gt<RDS jTHE CQHPAliY ~

03966

J0L ~ G ICAL 9 CH ~ )ALT~5 .%4!ORE

1~2/09 840706
tt RED

OF
AR A

EIOP<GAI<OF< 5
49E!D PI

5»

IENS»IE SIR
P St. I»V 2'pg4WE<Gilt

Pw
8~880

FAVa
t<P20

NPPa
89@a
f'8800
I%'"0
5'14'0
M'0
4545~

I%I3 SOD ...

3200

3200

Btl

8)i
4oso '4 9>0

4070
'I 100 SHo

47950

477>O

4706O

I4vXo

gazoo
't»900

48790

3200

3200

3200

29,$

29,5

3100

3100

2810

3100

4090
8)f

911

8)f

9)1

BII

4080

4)00
41)0
4170

4 170

4)oo

ii.JOB ~hoot

:;—'I ~geot .Veluoa.
Cb



I

<<k



W

l'iiOl'll DE PAR TM EH T —METALLURGICAL
~~L1

c;2 gif„c< ~ .p EJGE006701 SII,PPER Np 8 Deif 5605 1

F
~

I iAIPL'ill 'I lOI< DEPARTMENT METALLUIIGICAL

3itil:.:d States Steel Corporation
tESI i".t."I 'III Qll PLATES

:II.".'L5 t iAO 0 1 5 T R 1C T u,s s oRDE 8 Np.

c.so FEZ:-:..8 io 9" 1370 StIEE T 1 10/9/64
INYOICE NO 1 64 0

160

Sheet j/2
TA~~Ft'vVSVL IIZtired

COUN t'Y I'F ALLEGI4C'"lY

SUTISCR I OCO AND SliORH TO OEF t)RE IIC
TH1S y0thpAY OF ~0 1964

gylt RI, fAWGETf, kaaatiy re<"
pt~«~, Allegileay CP. PeRR>

Co:alele IPR <8 II88

I'itC.-.I'I: t:.:l IDGE t lRON COil It .It.( F;CQ
Glt CILRV CLLI PA

)H)0AOf (Rl )Ge I IRCR CO

I
I LRI:Ul.'x AL SO A TM A-300-58 6 CI.AIRPV CHPACT TEST RESULTS

5Tb A r.61 51T Q~FTKKGM FTK~KA URP7tC1%~~'E7TTTK~
T 01.5 ASftl A 300 CHARPY CHPACT LONG TEST AT HCNUS 50 GEG F

03986

OLC'C OUC.Y 5';ORtl At.COR01NG
TU LAIt, GI": PIISLS ANO SAYS
TIIAT THi;. i.III iI CCAL ANALYStS
ANO/IIR 7I:5 ta Stltiht; 1N THIS
REPQt(T hi~L'.l;Rf<tC T A5 CEti-
TACI FO CFt Tt z RECORDS

'HECOt'P hi% Y ~

SIGNAIIIRE J ~ L ~ G I 0 IIL CH4 F E T ~

RI

O

1

1

1

1

1

1

1

1

1

1

i FAI
NP.

72P781

7/P78l
72P781

72P781

7/P 78 1

1? I>1II 1

72P781

72I'781

7 'V781

73P685
~ t 3P685

F:ECE
IDENII'Ytip

2849 25A 8
2849298 8
2849538 H
284954A . H
28495RG LT

2e4958A H
Ze49498 H
2849YOA H
Ze49288 H
289911A

2899 lie

NP
PCS

II ICRNESS
CC '-O'ION

vtiDIII. DIA
OR FI. WI

46000 120

IENGIH

255 3/8
~46000

~ 46000

~ 46000

P46000

~ 46000

F 46000

120

120

120

120

120

120

255 3/8
255 3/S
255 3/8
255 3/8
255 3/8
255 3/8

e 46000 120

+46000

~ 46000

.46000

120

120

120

255 3/8
255 3/8
255 3/8
255 3/8

MAIERIAI OE SCRiPiiON
WEIGH:

R lRO

R 100

4110

4]40
4240

Rl 170

4 170

4 180

4150

41GO

DAIE

wfIDPl
P Si.

45300

45360

47<co

46180

gi180

4'/930

45920

4VO50

4N50

46220
46220

lg/Cr./64
'-ENS'If SIR.

P SI.

clphGAIIOW 5
N e'h

2'4

AU

IIYYf'go '38.5
6'7'3".0 32,5
hfe'48:2.5
6 II210
IYZ"'iVO '~"5
glgfl„30.0
P3!,08 XI.5
673i.O '0.5
6e9!i0

f'-u~";0 )» 0

6
~ci f60 '3380

gggI,Q I

8:I

h
DO

SY ~ ~

L'C

BIC
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IS RED.
OF

~AREA

'"lZTI 7 II (73P68.')

I iel

HR) OP
Cv
i

i I
I I I
I I I

I
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l'liOI'HDEPARTMEHT-METALLURGICAL

U<>ii;;0 States Steel Corporation
1l sl AI.PE.II:I E)F PLA Tl 5

; I!l' 5 l'LAO Ol STR ICT u.s.s ORc RNo. INvOICE IIO. 164-0-423

Shoot E3~n1 5 VT. VNl1'A
COUNTY CF ALLhGItt'IY

Cus:OAEB:.ugI.O 9- 1370 SHE L 7 1 10/9/64
c I' IFI>ch 48> l J 6800670 1

I.rl (I'.t'iiio lilv l OGe t; lROii CQ
P I) IIV'' 'il0
G~~I:."V II.LE PA

b E 56051 160

HtCAGO BRI GGE 6 .,IRL'N CG
RKI:NVTLLE PA

'-'Is r H A"2:.il-&~Rm~RET.ox FI>E—Car >rrz~FI:ATEl'-Ill.5 Air'~ A 300 CHARPY IMPACT LONG TEST AT H IIIUS 50 CEG P

I

El
r II "80x ALSO ASTH A-300-58 6 CHARPY IHP4CT TEST RESULTS

5085 CR l OF 0 ANO sliOR'( T0 l EPCRF 1'8
T H I 5 lothC 0 0„ 1'

(I„LI~gr~BIA~ KXFIraer~,.~.e
)El~< uLi:Y S~O~1 AC>;rROllG
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Bi>

N.'0
OO,

12P781

12P781

72P781

72P781
'l2P 781

72P701

12P781

72f 781

12P781

2849608 LT

284909A L

284948A L9

284950A

28495CB H
2849528

284957A H
28495 IB LII

2849588- H

46000

.46OOC

46000

046000

46000

ill I./4
120

120

120

120

~ 46000 120

46000 120

46000

46000

120

120

I 72P781 284961A 1 46000 120

~-l - 7 2P-7 8.1 —284 9618 /8600 120
i:"t> Al C"ilrl>lG 10 CO>APAN< RECORDS >FOR>ns >0 >»E REO RE:5 e'5 CF li E SPEC»>CA»O>9 l>S>ED ABOvE.

255 3/8
255 . 3/8
255 3/8
255 3/8
255 3/8
255 3/8
255 3/8
255 3/8
255 3/8
255 3/8
55~/

4120

4090

4 100

4210

4230

4150

4090

4060

4230

4030

07P

$7690

@5)0
475'iO

<68io
4GVO

Q370
46450

46gO
47930

432'Q
f32"rO

65140
'kI''848

~lYoo
<'E<Vtc

<NAO
6%lVAC

6PAopo

6FP94o

6RP00
'.M)o
K30O

3300

3300

3)00

2705

8709

32 5

3000

3000

320$

30,0
3000

l~
: SH

BB

IMI

7ZP781
I » Cl

I
I
I
I
I
I

I
I

I

isnr
ll12

I
I
I
I
I
I
I
I

P

12 022
[ r

a9(
I I

'SEIe PEIO
I

I
I
I
I I

,I

I

I

I
I

I
I

~ I
I

I
I

I
i

I
I

I)IELX'

I
I
I

Sn Al

P50
I

)tEI
I
I
I

I

I

I
I
I

I

I
i

I
I
I

Cn

I
I

I
I

I
I

~ I

I
I
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I'l('I'UL. DEBAR TMEt(T —METALLURGICAL~

~

UIIit"II States Steel Corporation
ESf IRI:ir()RI <)II PLAT.S

I G lo!g [EAQ !2LCJJI+GT .ss o os o.~II 8 rS05 oss a 64-0-4d 0

STD ~l3'F P ChttD'1.VAt313>
COUNTY PF ALLPGI'Et'IY

~ ~

I'I3 'H 'I,

-: -'i ""~:o ..... s! CLEGGILTR2 ssrrss o.s o*o

CII l C.4('.I) V.!I J DGE 6 1RPf( CO
P 0 LII)A 6lO
."-f(I:L:i",ILLE PA

)HIGAG[ RRI))E c IRGH GG

ASTII s) 201'1T GR
T OLS ASTH A 300

8 RISIEGGX F~HE RAIH HGRH L sE C FLATTER 0 0
CHARPY lRPACT LOIIIG TEST AT II(lt(US 50 OEG F

ri ILL 6 SCP S~ TR HOW FA ALSO ASTH A-20 -6 T RAO 8
I'1Rf=ilpl( ALSO ASTH A-300-58 I'KARPY 1HPACT TEST RESULTS

SUBSCR18ED At(0 SI(ORB TO 8IIPLRC IFE
TH ISED~ GAY OF D(-,~ 19L;4.'I -'I ":.':<-"-'II. i4~...,

4':~m3'TFJGR $;RPIARg

.. (I .Ic E

OE 1 tiG 01ILY ':IIilRN ACCORD lihG
TO LAh 3 CL=SI'fi5I'. S AND SAYS
TKAT ThC, I.II)I'.'RI1CAL AiiALYSl S
AND/OR TI STS SHEEN 1H TK IS
RCPORT Ai(LR l."i.RRLICT AS COIII-
Th1 NEO llew T I'I-'. R tCI'RDS Pl;
T K E COB P'AIIY ~

so~ sorry ~ 0 I a 8 H ~ HF

DATE ZJ 18L64
AIAIERIAIDESCRIPTIONIsEAI

NO. IHICXNESS
OR SECsION

PIcCE

IDENIIIFNO. IENGIH

255 3/8
255 3/8
255 3/8

NO.
PCS.

4'IIDTIE DIA,
OR Fl. 4VI,

2849738 LT

289915A LR

282303) VT

2823038 H
282304A L8

282304A1 L

2849108 LZ

284922A LT

2849228 IH
2849'15A H

81S

.46000 120

+46000 120

~ 4 6000 111 1/4

72P781

73P665

68P772

255 3/8
255 3/8

111 I/O
111 1/4

~ 46000
46000

Z EBP 772

2 721'781

Z 72P781

2 72P781

~ 46000 111 1/4
46000 ill 1/4

~ 46000 ill 1/4
~ 46000 ill 1/4
+46000 ill 1/4

255 3/8
255 3/8
255 3/8
255 3/8
255 3/82 720781

Gas 'Jm 4 L3Aar 0 Fpg ~NQE
:: ' i ~ totD ACCG 'Coi G IO COSAPANY RECORDS CONFORIAS IO IHE REOVIREASENIS OF IHE SPECIFICAIION IISIED ABOVE.

WEIGH'I

4130
= 4110

3820

3870

7610

3900

3930

3920

3870

48(I30

48830

43(0
QV(QO

$'114IO

Il .

YIEIDPl
P SI.

73%

<72(!0

@OyQ

4030

IENSii SIR

.6891'0
6:ji"':J
689CII

P SI.

Mv"so—
858415

goal 90
Eo"'.0

<e;. ZC
48ypLl

6845 ZO

EIOxGAIsOAI 5

IN 2'S

'k, Zo5

32,0

~9og

''gp5

32 G

32 C

yQ.O

30~0

3ORO

Ia.s

IS RED'SH

AREA

I'oi

lN

~

$0

BH

ir soO

72P781
73P685
68P772

~
's I ~

11 3

I
I
I
I
I
I

I,'|T
ll08

0'12
ac9
aa7

A44 P

02 'I29
02 I27
02 l23

I
I
I
I

Cv Ns

I

I
I
I
I
I
I
I
I

IAo
I I
I
I
I
I
I
I
I

. I
I

AI

IOS
I
I
I
I
I

I
I
I
I

I

I
I
I
I
I,
I
I
I

I
I
I

I
I
I

I
I

Co

I
CrJ
EJ3
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I'>fODIJ . N DEPARTMENT —hlETALLUAGICAL" JJmh'.d Lf.nfllnnhno ..

I'!I004E'1ION D E PAR TMENT —uE TALLURGICAL

I3»i'.:.'d States Steel Corporation
E'! ."..:0::I E)F P~teg

': Ij, ~ ., g,l PIglglgh Urr okrlRNQRjR5+5 IN ocEN0$ $4 ~IEQ
- -':- -'-: '.~ fgw~t.x->oh/Q,

5rRPPER NO A OaIE

~ ~

.3

TATE Of PENN'iYLVAhTA
I'LJIYTY ur ALLE CINEEI Y

UOSCB[OEO ANO SHI,"HN TO 8 ',FQAE I III ~I.1S< CAY Or.

'I .

"~=.-.'-.> ~ Lr.'dqe h Zroa Co
POR..QO
C~M'v!>~le> I'4

G14oago DgLdgo 4 Qaa Oo
a

GrcM~vin.o Pa

)i+~- '«)~e (
OE1qa I,'EELY SiqI~n ACCOAn Na
TLh LAB OEPOSLS Al'0 SAY
T I'AY 1 I~6 CI< 'I4 [CAL AhlhLY E S

. AKU/I)A T ES T,5hqt:H 1 I TEE t 5'I.'POAT ARE unRLCY A'S CT:V,-
T AEN EO 1'HE A ECaAOS O" .

THH COHPANY ~ El.
jr» al
NO.

P. (g
Ir r. Irlr 'gO ND

PC5
'H'(K .E55

Og 5E(IION
w'DII!. OIa.
PR fl. Wl. !ENGIH

:aaIERIal DE 5CRIPIION
WEIGHT

'I!ElO Fl
P 5I.

IEN5rIE 5'R
P5I

IO'G*Iw f5

IN
2'EO <8<II

OF
aREa

7''74,
VH'7i)
7/P tQf
72'8f
V( rg AQf
7~2'i"d1
'/~E 73f
7>!'Ãf

I -p,p'Iv)
7'n A)
CQr772
Wl772
7'.:FV<$
'f41'78f

!

I '7P~I7O

tuE1 V
teB '

Notch
EIPCOh "
EEowb
ETotk IP

Botch e
Hotch C

Notch C

ETo hah
Notch 0
Rptoh (

sl V

V
V

V
V

~rr

V
V

t
i,tN
Lt%q
ktcQK

j.t,eH
Lt

gite'ud

XtEEBi.

LteB

1,i.tudor

oo1IiteH
a~aL 1iIIa

V E'o5ch
V Botch 0
V Notch
V ETotoh G

-8-8

28+60 Long
54'909 ~ Le
28lj946 ~ LCe
28+50 ~ hi
284/52 ~ Ice
2049P ~ Lan
28@58 ~ L(her

28'63 Ion
284973 Lonfg w Lga
282303 Log
2CZ3Q Eon
284950 ~ Lan
484%2 Lan
2+97$

Naa

~V
hs?'1'3x'pn

eel)y
B rTIy
dLX'PI

N'Mpg

5SXpj
n'spy

eX'pP
mrpg
I@FN

Ehtes

Xu;m-4
Ieyaot
Xr.">aot
Zn.wot
Zn'~~at
XPJg180t

Xeyaat
Zrqeot
ZQ1)Cot
a,cot
TSig9.04
TW,"Iaat5

Xrqnot
Csyaot
Xrqmot
~ad-t

Testa 7>$ x 10 P8
1'astaf0 x lO hN 1h
Tests )0 x 10 Ni

1'este7.$ x M 191

Toots y0 x i0 y8
TEjatN '7 $ x XO1~~1

Assis ZO x la N~ V-

TI3sbs /+9 x 10 EIH

foats lo x lO M1 1

Costs XQ x lO 1$ V
Tests 1Q x l0 HR 1.

~'seta LO x 10 EH H
Teats Zo x XQ W V
Toots 10 x l0 EM Y
Tests f0 x 10 84

'ts.eoxaelised

hdo at 1"

:o at
I'e

E54 Eli
Mo at 1

~s at u.
hl1e at,

1-'o

ot V
'.ado at 1

.ae at 1'P

de at 18.
:TO at 1'.E.

oatEJ
dO a4 EA

do at 10

ms 5ioF-
$0ojfi

CQ3 $ S3c PO~
p h)P

g fQ+R
w]gg

.ea 5C;)P,-II',~-
'M JCOPacP

us $0cFi-
;)o.50 ~-9
Qs 504~
MS ~o»

53oFi
'Ies 50oF-

Fto L
@~at,r I,

G~-Ph
v'~ ta
3-PCR
.Ag
0-Ztg
4e Ih
CP 1h
~4

8-f«-Ã
2 fm-
1 "-569»
M f'l7-1
32-139-5
6-13~TI,"
f6-~W-f
5
3%7
-]22-f24
f-74-6$-
fO-9~~
7-79 70
32 f43

Sy
Bo
So
Lbs

l,bshe
Lbsy

Se
Lbse

sy

so

' ~:...,-. 'g:.'ID a(CORCV G '.0 (OrnPaN'< RECOgD5 COXgel al G IrrE CE".uRE':EIII5 0= 'rrE &'ECIfl(nIIGNIrhIED aEO>E

~ grr 'r3 rnrr

I

I

I I

Nl Cr rag En A

t
Co
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I'IIOD OH DEPARThIEHT -METALLURGICAL
~

~
Uniiell States Steel Corporation

~ ~ ~ ~ ~
r ~

E

IC'I RI."PO3I Of- PLATES

LiO y3TI:»
o.L~A~E4"""'"';>'"

".:.:FFo o 9-1376 SIIEET 1 10/9/64
PEl,i'13CJIE42 5 PTER Q.LD*IE >7146 160

AT~V PLNMSYI~IJllJIIh I n iP'EVAN.
COUNTY GF ALLLEGI.I:NY

SUIISCR tf!EO AGIO SHORN TO IIEFII.'6 9'9
Till S 4th, OAY OF JafI 1964

CIIIC LGI) BR IOGC I'RON CO
P 0 I3I)X 610
GRE"-JXV ILLE PA

0 CIII CAGO BRICGL 6 IRON CO
GREFNVILLC PA

ARPY I IPPACT LONG TLST AT HINUS 50 OEG

'El S!-i'.'-'::::( 'LSu AST'4 A-30'50 C ChARPY Il.llrAC'f I'I ST RESULTS

AS T'> "A 251 61
T <ILS ASIM A 300 CI< F

03986
4 GhAII Rc J.L ~ G IGUEg CH IPI=T ~

l.i/. 2 l /6!i.

OEP.(+ DULY S'hORi4I ACCOR ING
TO LA'nP'l:SPI)SCS ANO SAYS
fHAT THI: CllEIIICAL.ANALYSIS

- ANO/OR TESTS SHL'FIN IN THIS
RIEPCRT AI<E CI RRCCT AS CQN-
TAI;iEO IN TI4E RLICOROS
THE COHPAIXY.

Cl,l v ~ 'l

1 13P 685

1 73P 685

1 73l'605

1 73P605

2 72P781 .

209916A

2900490

29005CA

29G0508

28491CA

l ', 7E'P 78 1 2 849 C93

1 I: i i.- I '~9 l 7.R

icI' I I: ~ ~~')6;A

O

ET~

Ll';
1'I

H
LT

Lf 1

.46000

. 4i 60J.".)

~ 4 6 'I)Q

.46000
~ 46000

o46000

46000

.46000

See Shee

e;. s. C",A
~ I. 4\

120

120

120

120

120

120

111 1/4

fi/2 for Impa

~ J

255 3/8
r'5 .3/ II

255 3/ 0

255 3/8
255 3/8
255 3/8
255 3/8
255 3/8

t Values

WgOl

4 151)

4 lCO

3940

4 20.0

426C

4 170

4 1.90

3910

-I,IP LiA

2
"If37 "l)

I
p ~ roc

""I,(f060

>/,5750

""IP7l60

"-/,7l60

"IF6360

I

~
''4i0

667'70
6729C

63I,CO
64470

6/JJOO

65')W'~i340

6)6)f)

29.5

3/„0
28.0
28.0

30,0

p3" '0 )
6834C

Qr
EA

BJI

Bll

Bli

Bli

Bll

C'.JAE'I <'lE .'El !D /(C IC:,.G 'IO CO//PANT RECORD'r (ON<OR/AS 10 111E REOD1RE//ENI 5 OF 111E W(IFJCA11ON IiiTED AIOT/E. IIYI,D i'T AT .5~/9 I,".<T

FAi I.n
7%i>)LI L
I 3I'685

IrFE C
I'1 7J

'13
I
I
I
I
I
I
I
I

/AA

i',D
II 15
I
I
I
I
I
I
I

GT2
OC9

7)2
02I

>I9
;27
I

I
I
I
I
I
I

Cv
I

Ns
'I

/Ao Al

IFj5
'

I
I
I
I
I
I
I

b li"r Co

I
I
I
I
I
I
I
I
I

n
I
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U"8< ~".,t,
EST RL'PORT OF

utI'AKIIItHf -METALLURGICAL

ates Steel Corporation
PLh,TES

HG~E'>TEQ) DISTRICT „,, „„ IIP 90240,„E o 164&-18842

usIOMER ORDER .O -~ 0 0 20

<,p, PRR 69685 SHIPPER NO, R DAIE 41401 160

I'I!ICAGO BRIDGE & IRON CO
"0 BOX 610
GR"""IVII,LEPA

CHICAGO BRIDGE & IRON CO

GREMfILLE Pi

''LSi~II A201-61T GR B FIREBOX QUAL FINE GBAIN N01PMIZE & FLATTEN ASTH L-300
GHE,ILPY lkIPACT LONG TEST AT HINUS 50oF

OI- PEI ISyLVA I
COUNTY OF ALLL'GIIENY

3
R

I

~ q
SUBSCRIBED AND SHOR Il

THIS 28thDAY OF J ~

TO BEFORE HE
1965.IIII IE. f'AwGETT, LIRE P~,„

PII~IVI< All~>RRT OR p~
CORIRIIL

S<GNAILIRE 3 ~ L G L0

DALE 1 27 6

T LSRn ER~
~~&< v<

Q ~
'=.IN G 0 LY SWORN ACCORD ING

TO LAHP DEPOSES AND SAYS
T IIAT Tf)E CHEI'. ICAL ANALYSES
AND/OR TESTS SHOHN IN THIS
R EI'ORT ARE CCRRECT AS CON-
TAIICED IN THE RGCORDS OF ~

TIIE CCHPANYo

I'(M
I<O.

HE A1

NO.

71 F952

71P 952

71P952

71 F952

71P 952

PIECE

IDENIIIrNO.

341 708A LB
LT

Longitudin
341709B LB

IT
Longitudina
343000B LB

LT
Longitudin
343 001A LB

LT
Longitud
3430 01B

NO.
PCS

V No
1

V No
1

V No
1

V No

1

IHICrNESS
OR SEC IION

dh Charpy
.460M

ch Charpy
~ 46000

ch Charpy
.oooo

ch 'Charpy
.46000.

ALA IERIAL DE SCRIPIION
I<<<DIN. DIA.
OR Fl. wl. LENGIH wEIGH'I

ct Tests 1
124

ct Tests 1
112

ct Tests 1
112

act Tests 1
13.2

x 10 HH Hade at 'nus 50
346 1/8 . 5730

x 10 IIII Hade at
255 1/4

nus 50o
3980

x 10 IM Hade at I 'nus 50o
255 1/4 3830

x 10 IM Hade at I '.nus 50o
255 1/4 3860

'IIELD Pl.
P SI.

> 08

104-91&5
48910

5-126-U
49330

7-82-92
51300

74-84
Ses Abov

LENS<LE SIR.

PS<.

Ft. Lbs,
68490
69360

Ft, Lbs
69320
70140

. Lbs,
.69470
69730

~ Lbs,

EIONGADON %

LN r

26.0

30,0

31,

g RED

OF
AREA

6 II
E I\
>I!

Grain Siz g7
Plates No lizod

ECRA'E' S IE IES'ED ACCGfDING 10 CO<APAN1 RECORDS CONIOR<AS IO IHE REOLIIREA<ENLS Of lllE SPEC IIICAIION LISIED ASOVE.

< EAI NO. I <LE M« Cv C( Mo CR Co

71 F952

I«LJI <ov ~ gI

I 15
I

I
I
I
I
I
I
I

1I.6 010 024
I
II"
I
I
I
I
I

'27
I
I
I
I
I
I
I

I I

I I

I

I
I

I
I
I
I
I
I
I

I

I
I
I
I
I*
I
I
I
I
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I'I«.'I N DEPARTMENT —AIETALLURGICAL

U»it:.-.l States Steel Corporation
II".if I4I'.II()RI OF, ELLTfc

u.is oat<I o.~!~to< 1' o <too.

"-122f.M(REM

STA f E CF PEnNSYL'JAN]A
CCUKTY CF JILLLCl UxY

't to <,C.o . ! [ ~ACtao s aaaa o a o*t

LI ] C~I I. I.;>

RECCE

6 IRCK CC
P L. LY I I:( E. l C

*C rl l L n 'I I I. L l:. F A

0 CI-ICPGL BfIICC'E 6 IRCh CC
GREL'nV I LLE FA

AS]'3 A il.l (]T GR 8 Fl iEBox FlnE CRAIK bcRt'ALIZE 6 FLATTEN TC STC
T I LS ASft/ A CC Cl ARPY Il FACT LCtvG TEST AT t(INUS 5C CEC F

..r L-. )
OL11! G 8:CY a!<OG!a CCCGOI!aG
TQ I Ah P CESPCSES AKL SAYS
1I A1 Tl L CI Et'CAL AtlALYSIS
AtiC JI'.I> 1ES1c cl CWh, Ig Tf- I c
ITLIPCRT ATIE CL'RREC f AS CCN--
TA IiiFI. IN Tl-E RCCCRCS I F
T I- I= CCf>.F ANY ~ )

t' I.L i) SEP Sh TR SI-Ch FA ALSC ASTP. A-2C 1-61T GRACE 0
FII':.LVI.X 'ILSC ASTt'-3CC-58 C C)-.,HARPY ]rFACT TEST RESULTS SIGNAII!RE

OAIE C2 II.C c.l&
PF ~

i t'Al
IO,

Ia'c(E
~ ~(ooAIY NO.

NO.
P(5

via<(<CNE 55
OR SE(iiO. I

WiDIH. OIA.
OR f'L WI. IENGIH

Aa/ IERIAI DESCRIPIIO>l
WEIGHI

V!f10 Pl.
P 51.

IEY'S!IE 51R.

P SI.

EIOo GA<IOvv 5 55 RED.
OF

AREA

l iI>685

t CITUCIN

73I'«5

2 699 16A LB
LT

L Cf!ARPY It/1
>Vu%II Z

ACT TESTS f/ACE
11) Q4 <55 3/8

AT I/.IOUS C50F 104 C93 092

255 3/82ES9]Ee 1 46CCC 111 1/4
Cl-:ARPY It'. ACT TFSTS l'ACE AT t'ltvUS

388

GCO FT
'89

FT

~5680

LFS

Qt /ibov

675/>0
54 82C

35.0

Grain ize II'8

Plato IAforIMlized

„CI'A(«1</( II3'IO ACCC. P-G '" . /:.4'I«E(OQOS (ONIORA45 Io I!E GECCJ<RE./ENIS OI D E SPE(ifi(AIION I!RIED AOOYE.

! Ha'Al >IO.

73 EY

~ I ~,

I]9
I

I

I
I

CC9
5

1<7
I
I
I
I
I
I
I
I

.I

C< ':1
I

I
I
I
I
I
I
I
I
I

Al
I
I
I
I
I
I

I
I
I

.I

(e
V

I
I

I
I
I
I

~ I
I
I
I



"~i~st'Ca i e " ~ e

II



City vLQ Q'Q c

)I ~t'Ltt~LILL MPPEa: 0 bLD lE~2

N DEPARTMEHT —META LLufLGLCaL

Unit,- States Steel Corporation
(Lbt RLP'aA! OF E LF~ll:tthYYTVQiI

COUhTY CF ALLEGl.EkY

SUBSCR ll kC AhO cqCRh TC LERCRE t'E
"rtjIS 9ttloCAY Cl= I'e~A 196

LIff ff g rr:.Vef n, LIP~5

Cl-. IC I .'f. '.R lCCE t'RCh CC
l> C:.:L: S i:lf.'.

R l L iv ~l t l.l. E P A

0 ChI CtLGC BR I CCE 6 IRCh CC
-GREEhVILLE FA

I fLA Ett ~DII>'(t'. A 201 C I T PATh hCRtI
CLS itSTt'. A 300 CVARPY It PACT LGl G TEST AT t'IOUS 50 CEG F

el:1Fc 'cLtLY sh Rh AcccR01hG
TC LAb i CCSFCSF c AhC SAYll-Al Tl-E Ct..Et'ICCL AhALYCIS
Ah0/CR 'IES I S Sl.C'kN Ih Tl- IS
REPCRT ARE CCRRECT AS CCh-
lAIhEO IV TI.E RECQRCS
ll-E- CCY.FAIRY ~ )

t'tLL 7 St.P~lI R h
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NIAGARA MOHAi)K POWER CORPORATION

TELECOPIER COVER LETTER

PLEASE DELIVER TF5 FOLLOWING PAGES TO:

NAME

COMPANY

FROM:

NAME

COMPANY NMPC - Nine'Mile Point NdcIear 'Station 0 1

NUMBER OF PAGES

DATE P~~ Z.~ -

g'INCLUDINGCOVER SHEET)

TIME

IF YOU DO NOT RECEIVE ALL THE PAGES OR THERE IS A PROBLEM WITH THE
TRANSMISSIOiV, PLEASE CALL RBCEPTIOiVIST, (315) 349-2833 or 2855.

RAPICOM 210 - AUTOMATIC

OR
BACKUP

RAPICOM NUhiiBER (315) 349-2371

RAPICOM 210 AUTOMATIC 'ADIATIONRECORDS DEPARTMENT
RAP ICOM NUh/BER (315) 349-2832
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Plant/Unit:
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Plant/Unit:
ISO:
Comp,/Saba.:
Loop:

ULTRASONIC
EXAMINATION
CALIBRAT10N

SHEET

Data pkg, 433-88A- 65
Page 1 of
Exam Item:
Procedure:
Rev./F.C¹t
Title:

MFG./Madel
Swee Len th

KKB.US -48
6.50

INSTRUMEN ETTINGS
Serial 213 0-4

SEARCH UNIT
Serial ¹ A31357
Brand KB.AEROTECM
Fre uenc 5.0 mHz

Calibration Black
Black Thickness
Cam . Thickness
Block Tem erature

NMP-1 W-10
101, /11

N/A
63 F

Swee Octa 6.00
Pulse Len th/Osm

Size/Sha e .25" ROUND
S t I e/T e GAMMA

Cam . Tem ersture
Thermometer KB108

62 F

Fre .

OEC/Gate
Jacks

5 Ran e
Re ect
R8T

5 ¹

Mode Select
Coarse Gain

OU
40 Fine 1 8

Initl el Ca lib.
Intermediate
Intermediate
Intermediate
Final Callb.
Calibration Date

1300
1600
1800
N/A
2000

4/20/88

INSTR U MENT
LlNEAR ITY

0 6
7
8
9

Calibrstlan Checks: Time

Fixture N/A
Cable

Surface

Cau lant Batch

OAC
100
90—
80
70—
60—
50—
4p
30
20
10
0

0
I

6 7 8 9 103 4 5 /i
'2

AMPLITUDE LINEARITY
80-6 = 40 80 ~ 12= 20
40+6 s 80 20+12'0

DAC
Reflector %FSH Position

65 /
4p'/
30~/

CRT Calibrated
DEPTH OF M

Each Ma or Screen Dlv.

Scan An la
Mess. An le
Mode
Calibration
Scan Area

0 DEGREES
0 DEGREES

xam Item GRID OO REE-TCP Remarks

Comments/Reasons for Incomplete Exams

0 TCP

Examiner 1:
H RY M. HAWKINSLEVEL II

i.¹¹¹i: .~ osis: ~wwa- r'R¹w¹-
NC R¹A/)4
TRAVELERI?x6/n- gg-oa L

Examiner 2:
NIA

Lovel: Date:

NES REVI EWER:

QA/QC A N I I

LE V EL:~DATE:~r~
~ARTCC, IRIDO.

y+//eS
WELD ACCEPTABLE'
YES AH NO M

ANII iNITIALREVIEW:

N TliRi
II FINAL ACCEPTAN E:

» 8'8-
SlGNATURE OA E

NMPC ENG.
OISP. REQ.
YES NO
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Plant/Unit:
ISO;
Comp./Syaet
Loop:

ULTRASONIC Data Pkg. 433-88A- 6

EXAMINATION Page 1 of
CALlBRATION

SHEET Procedure:
Rev./F.Cet
Tltl~:

INSTRUMEN ETTINGS SEARCH UNIT Calibration Block NMP-1 We10
S I I 13 04 Serial
MFG./Model ¹ KKB-USL-48 Brand
Swee Len th 6.50 Fre uenc

A31 357
KB.AEROTECH
5.0 mHz

Block Thickness
Com . Thickness
Block Tem erature

10 1.0 /1.1-
NIA

63 F

Size/Sha eSwee Oela 6.00
Pulse Len th/Dsm . CFF St le/T e

25" ROUND
GAMMA

Com . Tem erature
Thermometer KB108

62 F

Fre . 5 Ren e .5" Fixture N/A Surface
DEC/Gate Re ect CFF Cable
Jacks RBT
Mode Select UA
Coarse Gain 40 Fine 18

Initial Calib.
Intermediate
Intermediate
Intermediate
Final Callb

1300
1600
1800
N/A
2000

Calibration Date 4/20/88

INSTRUMENT
LI N EAR IT Y

6
7
8
9

Calibration Checks: Time

Cou lant Batch 4

100—
90
80
70
60
50—
40—
30—
20
10
0

,0
'l- I
2 3

DAC

L-I:.I. '.,
4 5 6 7 8 9 10
pre arrl W j x

AMPLITUDE. LINEARITY
80 6 = 40 80 12 0 20
40+ 6 a 80 20+ 12 -"80

65o/

40O/
30'/

CRT Calibrated- In:-

Each Ma or Screen Olv.

Scan An le.
Mess. An Ie
Mode
Ca libratl on
Scan Area

0 DEGREES

DAC
Reflector AFSH Position

xam Item GRIOOOEGREE- BCfTTOM

Comments/Reasons for: Incomplete Exams

BO

Remarks

Examiner 1: CY/&. /
HARRY M. HAWKINSLEVEL II

Examiner 2:
NIA

Level: 2Z Dere: ~MDd r.-
Level: Date:

WR¹ 0/<
NCR¹ AI/A
TRAVELERS'6~ 3'Z «<

NES REVIEWER:

QA/QC AN II

e

LEVEL&~~ DATE:

ANII INITIALREVIEW:

C MWTI A+
II FINAL ACCEPTAN E:

4 / 0'p
SIGNATURE OA E

WELD ACCEPTABLE7
YES M NO des

„NMPC ENG.
DISP. REQ.
YES 4RIO +





.5000

N I N E M I LE P 0 I NT U N IT
MINIMUM TORUS WALL THICKNESS

AREA NUMBER ONE

g .44$ 1

Lal

.4575 AVG

ANAL'I'6l5 LlMlr

NRC STO

.4254
MIL GERT LIMIT

1975 1977 1979 1981 1 984 1 986 1 988 1 990 1992
OUTAGE 'YE-AR
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(a3
Plant/Unit
ISOI
Comp./Sya.:
Loop:

ULTRASONIC
EXAMINATION
CALIBRATION

SHEET

Data Pkg,; 433- 8A- 67
Page 1 of 2
Exam Item:
Procedure:
Rev./F.C.:
Titl~:

INSTRUMENT'- ETTINGS
I 1 .4aria

SEARCH UNIT
Serial ¹ A31357

Calibration lock
Block Thickness

NMP-1 W-1 ~

10-1.0 /1.1- . i
MFG /Madel
Swee Len th
Swee Oels

KKB-US -48
6.50
6.00

Pulse Len th/Oem .

Brand KB-AERO CH
Fre uenc 5.0 mHz
Size/Sha e .25" ROUND
S t I e/T e GAMMA

Com . Thickness
Block Tem ersture
Cam . Tem erature
Thermam etc r

NIA

KB1 08

63 F
62 F

Fre
DEC/Gate

5 Ran e
Re ec!
RST

Mo elect
Coarse Gain 40 FIne 1 8

Initial Calib.
Intermediate
Intermediate
Int~ rmedla te
Final Callb,
Calibratian Date

1300
1600
1800
N/A
2000

4/2 0/8 8

INSTRUMENT
LINEARITY

Calibration Checks:Time

100-
90—
80
70
60
50-
40
30
20 .

10
0

.0,
I

I
2 3

Fixture NIA
Cable
Cou lant Batch

OAC

I
4 5 6 7 8

Surface

9 10

OAC
Reflector 'AFSH Position

1 ~

65/2
3 0

4 a

5 e

400/
30/

CR Call rated In
PTH OF M

Esc Ma o reen Olv. s ~

Scan An Ia 'OEGREES

7
8 AMPLITUDE LINEARITY

80 6 = 40, 80 12 = 20
40+ 6 s 80 20+12 = 80

Mess.. An Ie 0DEGREES
Made
Calibration
Scan Area

xam Item GRID90OEGREE .TCP-.

Comments/Reasons for Incomplete Exams

Remarks

ji '/il I'> Q I g j

Examiner
HARRY M. HAWKINSLEVEL II

Examiner 2:
N/A

Level: ~Date: + ~o-S + WR¹ Q//I
NCR¹gl/I
TRAV EL ER 5'bA-38-00 Z

Level: Date:

NES REVIEWER:

QA/QC ANII
ANII INITIALREVIEW:

Rl -NATl A< AT
ANll FINAL ACCEPTAN

E'~I

S'(Gt4ATUREOATE

LEVEL~iDATE:~~ . Rg.acti'c c~~
WELD ACCEPTABLE'
YES Oft NO 6P

NMPC ENG.
DISP. REQ.
YES~O'
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Plant/Unit.
ISQt
Comp./Sya»»
Loop:

ULTRASONIC
EXAMINATION
CALIBRATION

SHEET

Data Pkg»e 2433»88A- 68
Page 1 of
Exam Item:
Procedure:
Rev./F.C»t
Title:

INSTRUMENT ETTINGS
Se s . 1 04 Serial

SEARCH UNIT
A31 357

Cal brstlon Block
Block Thickness

NMP-1SW 10 ~

.10-1.0 /1.1-
MFG.IMode
Swee Len th
Swee Dele

KK -U -48
6.50
6.00

. Brand
Fre uenc
Size/Sha e

KB-A RO CH
5.0 mH
,25" ROUND

Com . Thickness
Block Tern ersture
Com . Tern ersture

NIA
63 F
6 F

Pulse Len th/Dsm . CFF
5 Ran e .5

D C/Gate Re ect CFF

St le/T e GAMMA
Fixture NIA
Cable

Thermometer
Surface

KB108

Jack
M de Select
Coarse Gain

RAT

40 Fine 18

Initial Calib.
Intermediate
Intermediate
Intermediate
Final Csllb.

1300
1600
1800
N/A
2000

Calibration Date 4/20/88

INSTR U MENT
LINEAR IT Y

50
7

9

Calibration Checks:Time

Cou lant Batch

100—
90
80
70
60
50—
40-
30
20
10
0

0

DAC

I
2 6 7 8 .9 10

¹ ~ '¹,»¹¹
AMPLITUDE LINEARITY

80 6 =,. 40 80 ~ 12 s 20
40+ 6 = 80 20+12 ~ 80

OAC
Reflector %FSH Position

65'/

404/
30'/

CRT Calibrated In
DEPTH OF. M

Each Ms or rse Iv. a

Scan An le OOEGREES .

Mess. An Ie OOEGREES

Mode
Calibration DEPTH

Scan Area

xam Item GRID 90 DEGREE BOTTOM"'." Remarks

Comments/Reasons for Incomplete Exams

TTCfk -. ~-

Examiner 1:
HARRY M. HAWKINSLEVEL II

Leve[: ~ pe»e: ~5X> r wl'l¹AJ/R
NCR¹ ~n
TRAVELE$%x8>'~> ~z-

Examiner 2:
N/A

NES REVIEWER:

QA/QC, A N I I

Level: Date:

ANII NITIALREV,E>.

SI »>'AT
AT

FINAL ACCEPTAI»I E:
~

EJS~ ~/ gg
s(cMATun6

Q hi(>~ Hx4'P iLLFo
WELD ACCEPTABLE'
YES + NO

OS'MPC

ENG.
DISP. REQ.
YES 4%0
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Plant/Unl t:
ISO:
Comp,/Sys.:
Loop.

ULTRASONIC
EXAMINATloN
CALIBRATION

SHEET

Data Pkg. 433-88A- 7

Page 1 of ~
Exam Item:
Procedure:
Rev./F.C.:
Titter

/o/

INSTRUMEN ETTINGS
Serial 13 0-4
MFG./Model ¹ KK -US .48

Serial
Brand

SEARCH UNIT
A31 357
KB.AEROTECH

Callbratio Block
Block Thickness
Com . Thickness

NMP-1 W-10 0-
10-1.0 /1 1-

N/A
Swee Len th
Swee Oela

6.50
6.00

Fre uenc
Size/Sha e

5.0 rnHz
25" ROUND

Block Tem ersture
Com . Tem ersture

63 F
62 F

Pulse Len th/Oam St le/T e GAMMA Thermometer KB108
5 Ran eFre

OEC/Gate Re ect
5o Fixture N/A

Cable
Surface

Jacks R8T
Mode Select OVAL
Coarse Gain 40 Fine 18

0/

Calibration Checks:Time
I ni tie l Ca lib.
Intermediate
Intermediate
In term edla te
Final Ca lib.

1300
1600
1800
N/A
2000

Calibration Oats 4/20/88

INSTRUMENT
LINEAR IT Y

100—
90
80
70
60
50
40—
30—
20
10-

0
I

2 3

Cou lant Batch

OAC

l
5 6 7 8 9 10

65o/

40/
30o/

CRT Calibrated In

Each Ma or Screen Dlv.

Scan An le 0 DEGREES

DAC
Reflector %FSH Position

7
8
9

AMPLITUDE LINEARITY
80- 6 = 40 80-12 i 0
40+ 6 = 80 20+12 = 80

Mess. An le
Mode
Calibration
Scan Area

0 DEGREES

Item GRID 180 DEGREE TOP Remarks

Comments/Reasons for Incomplete Exams

CNI 180 DEGRE TOP

Examiner 1:
H RY M. HAWKINSLEVEL Il

Examiner 2:
N/A

Level: ii Date: M-~<-$0 WR¹ N~
NCR¹ A/1/I
TRAVELERIfi~M-D->

Level: Date:

NES R EVIEWER:

QA/QC ANII

LEVEL:ill DATE: 2f H
Fog. Wht ft~ ~i/m

WFLD
ACCEPTABLE'ES~

NO ~
ANII INITIALREVIc/V:

MAT AS
II FINAL ACCFPTAN

w/ g1/
SIGNATURE OATE

NMPC ENG.
DISP. REQ.
YESpgPHO
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Plant/Unit:
ISO:
Comp./Sys.:
Loop:

ULTRASONIC
EXAMINATION
CALIBRATION

SHEET

Data Pkg.: 4 3-88A-
Page 1 of
Exam Item:
Procedure:
Rev./F.C.:
Title:

Ir'0

MFG./Model
Swee Len th

KKB-US -48
6.50

Swee Dele 6.00
Pulse Len th/Oem . CR=

INSTRUMENT - ETTINGS
Serial 13 0-4

SEARCH UNIT
Serial ¹ A31357
Brand KB.AER CH
Fre uenc 5.0 mHz
Size/Sha e .25" ROUND
St le/T e GAMMA

allbrs lon lock
Block Thickness
Com . Thick ess
Block Tem ersture
Com . Tem erature
Thermometer

NMP- W-1
1 0-1 . 0 "I1 . 1-

NIA
63 F
62 F

KB108
Fre .

0 CIGete
Jacks

5 Ran e .5
Re ect CFF

Mode Select
Coarse Gain

UA
40 Fine 1 8

Calibration Checks: Time

Fixture NIA
Cable
Cou lant Batch

100—
~ 90

80

OAC

Surface

1

2
3

DAC
Reflector 'AFSH Position

65/

Initla I Ca lib.
Intermediate
lntermedia te
I n t e rm e d I a t e
Final Calib,
Calibration Date

1300
1600
1800
NIA
2000

4/20/88

70
60
50—
40-
30
20—

4 e

5 s

CR Calibrated In

40'/
30/

INSTRUMENT
LINEARITY

50 6
7
8
9

10

I
2 3

I
4 5 6 7 8 9 10

AMPLITUDE LINEARITY
80- 6 = 40 80-12 = 20
40+6 = 80 20+12= 80

Each Ma or Screen Olv.

Scan An le ODEGREES
Mess. An le 0OEGREES

Mode
Calibration DEPICT

Scan Area

xam Item GRID 180 DEGREE BOTTOM

Comments/Reasons for Incomplete Exams

Rl 1 0 6 BOTT

Remarks

C:

Examiner
HARRY M. HAWKINSLEVEL II

Level: ~4 Date: 5 -dd-Eg WR¹ h)JA
NCR¹ /J /fan

TRAVELER+/3(i-ES-CO
Examiner 2:

N/A
Level: Date:

NES REVIEWER:

QA/QC A N I I

ANII INITIALREVIEW:

I NAT'8i=

A II INAL ACCEPTAN E:
zi

SlGNATURE DATE

OAT

LEYEL~ii OATE:~/ ae. Oat C. ILL.
WELD ACCEPTABLE'i
YES 4P NO

NMPC ENG.
DISP, REQ.
YES gHNO
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'
Plant/Unit:
ISQI
Comp./Sya.:
Loop:

INSTRUME ETTINGS

ULTRASONIC
EXAMINATION
CALIBRATION

SHEET

SEARCH UNIT

Data Pkg,: 43 -88A- 6
Page 1 of ~
Exam Item:
Procedure:
Rev./F.C.:
Title:

Calibration Block
eris I 13 0-4 Serial ¹ A31 357

Fixture N/AFre 5 Ran e ,5
OEC/Gate Re ect CFF Cable

KB.AEROTECHMFG./Model KKB-US -48 Brand
Fre uenc 5.0 mHSwee Len th 6,50
S I z e/S h a e .25" ROUNDSwee Dele 6.00

Pulse Len th/Dsm . CFF St le/T e GAMMA

I ck Thickness
Com . Thickness
Block Tem erature
Com . Tem ersture
Thermometer
Surface

NMP-1SW-'1020- S
10-1.0 /1.1- 0

N/A
63 F
62 F

KB108

Jacks
Mode Select
Coarse Gain

RBT

40 FIne 1 8

I nl tla I Ca lib.
Intermediate
Intermediate
Intermediate
Final Calib.
Calibration Date

1300
1600
1800
N/A
2000

4/20/88

INSTRUMENT
LIN EAR ITY

50 6
7
8

Calibration Checks: Time

Cou lant Batch

100—
90
80
70
60
50-
40
30
20
10
0

0.

OAC

I I
2 3 4 5 6 7 8 9 10

Il gall"" 'IV gt+'~
AMPLITUDE LINEARITY

80 - 6 ~ 40 SO .12 s 20
40+6 = 80 20+12= 80

654/

40~/
30~/

CRT Calibrated In

Each a o . S reen Olv.

Scag An
Maes." An Ie
Mode

0 DEGREES.
0

Calibration DEPTH

Scan Area

GAG'AC

Reflector %FSH Position

Exam Item GRID 270OEGREE TOP... ~
.

Comments/Reasons for Incomplete Exams

I OOEGRE TCP-—

Remarks

1

Examiner 1: . /)V. /
HARRY M. HAWKINSLEVEL il

Examiner 2:
N/A

Level: Di Date:

Level: Date:

WR¹Q//I
NCR¹ W/a
TRAVELER 58m ~II CM.

NES REVIEWER.

QA/QC A N ll

LEVEL:~/// DATE:

ANII INITIALRFVIEW:

! NATUPe
A II FINAL ACCEPTAN E:4c/ A

OATESIGNATURE

~ I//VIP'. I tee.
WELD ACCEPTABLE'
YES t'ai NO ~
NMPC ENG.
OISP. REQ.
YES ~O
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Plant/Unl't:

ISO'omp./Sy+

tooy.

rl A
MF / l KK

wee en tb 6
Swee ela 6.00
Pulse Lan th/Dam
Fre 5 Ran e 5
D C/ ate R

ULTRASON
EXAMLNAXICfI
CAUBRAMÃ0

SHHEF

ea ¹ A t 7-

Fre uonc ~ 5.0 mH
Size/Shs o .25" ROUN
S t I e/7 e GAMMA
Fl xture N/A
Cable

Data Pkg: 4
Page T of ~
Exam iten+
Pr,oce4qgIt-
Rev./f'.C.>
Titter

C m Thl
Bl Tom rat
Co Tem rat r
Thermomet r
Surface

.1 "Ii1 1

63 F
6 F

KB108

Js k
MoEf
Coarse Gain

R87

Initial Cal)tx
Intermediate
intermediate
tnteraaadtata
Fina C
CaN

1300
160

2000
8I

Cali roti n Checks:Timo

Cou lan Ba h

1'00—
90
80
70—
60—
50-
4Q-
3Q
20
10

DAC
Raflec~ %FQ4 Position .

65'/

40/
30/

INSTRUMENT
LINE AlM'i

Q

Q 2
-2" P'4 F

2
3
4

AMPLtTUDI t INEARA't
80 ~ 8 s 40 8QE12a, 0
40+& ~ 80 20'2'0

8 OM

C.

Bonar a

Comments/Reaaona toe Incowaleto Swats

Examiner 1: ~ ~

RY M. MAWKINSLEVEL II

Examiner 2:
N/A

Level: ~ Date: Y-~< FZ W R ¹4y-
N C R ¹ IL///I

TRAVELER'S In- IIB-cc
Level: Date:

NES REVIEWER.

QA/QC ANII

LEVEL~ii GATE;~f+
fittt/4~ Iit.rrd

WELD ACCEPTABLE'
YES @ NO 4+

ANII INITIALREVIEW:

I MAT A= AT
ANII FINAL ACCEPTAN

Cl g
SIGNATURE DATE

NMPC ENG.
DISP. REQ.
YES+NO
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HAC DATA AfTACHt%{ T
/9

p i'~bT&.PI: liUI'l'RL';iHUH CHAtljyl;R IEVZ c~ ~M.... CCDuRK i f30A"..4 .'4

RT'rACHt%NT 0
f AGE aF

/is

GVrD 1or -..

%1@44»%t\ M a MOOaI M~~ Pt&MI MOP% Aaet W 4 04M eW&MMA% 4A MWIM~WWWMMWMMPAIWW Wat H ~

e O E. V S l~ r

~f

7

, 451

,45M

~ 44/

.448

..449 .450

a451 .450

.450 a440

, 44 9,'a.) 1

,45<3 ~ 451

~ 450

.451

a451

a 448

~ 451

a 452

.no<

~ 450

.449 »480

F 453 a45L

.459 F 449

.449 .450

.45o .449

.456 .445

.455 .457

.neo .448

,45V ,44't

a440 a44Q

.48K .4<Q

a449

.449

a450

a449'450

a450 .450

.4aO .4S1

a45! ,450

.450 .452

RXD 3

. 456

.457

,458

. 448

GFQD 2 Ql= 5

. 48K e 456 ~ 459

a 45|!~ ~ 45-g

.4@i .458

. 455

a 4h5 ~ 454

450

,455

.cuba

a 457

. 455

. 454

. 454 a 441 a 458 a 4Sg

,457 a4.'iS .452 a 455

,458,4 9 .461,406

a466 a454 a454

.457 .458 .458 a458.

454 .457 4(7 .4qr7

~ 454, 452 . 4<2 a 449

~ 456'

46 i
,456

,45+

.459 .459

5 ih ~ 461

a 454 ~ 460

a45A .462

.48k .4Se

~ 455 F 460

52 .aS4

a 446 , 45" ~ 4&v

a450

a450 .450

.45O ,482 .44e .4a2

.454 a450 a4Ãi7 a452 a 452

a 455 a 456

.455 a451

a 448

.449 ,45~

~ 449 .45S

.449 .452
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