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Duke Energy Corporation 

Station: McGuire Unit 2 

SECOND 10-YEAR INTERVAL REQUEST FOR RELIEF NO. 98-005 

Pursuant to 10CFR50.55a(g)(5)(iii), Duke Energy Corporation 
has determined that compliance with the specified 
examination requirements of ASME Section XI is impractical 
for McGuire Nuclear Station Unit 2. Information is 
therefore being submitted in support of this determination 
and request is being sought for relief from the applicable 
ASME Section XI requirements.  

I. System i Components(s) For Which Relief Is Requested: 

ASME Section XI Class 1 Components listed below: 

Examination Category B-A: (Pressure Retaining Welds in 
Reactor Vessel)

Reactor Vessel 
ID Numbers 
2RPV-W08

(Head-to-Flange Weld) 
Item Numbers End Of Cycle 
B01.040.001 11

Examination Category B-D: (Full Penetration Welds of 
Nozzles in Vessels)

Reactor Vessel 
ID Numbers 
2RPV-WI5 
2RPV-Wl6 
2RPV-W17 
2RPV-WI8 

Reactor Vessel 
ID Numbers 
2RPV-WI5 
2RPV-W16 
2RPV-W17 
2RPV-WI8

(Nozzle-to-Vessel Welds) 
Item Numbers End Of Cycle 
B03.090.05A 9 
B03.090.06A 9 
B03.090.07A 9 
B03.090.08A 9 

(Nozzle Inner Radius Section) 
Item Numbers End Of Cycle 
B03.100.005 9 
B03.100.006 9 
B03.100.007 9 
B03.100.008 9

Pressurizer (Nozzle-to-Vessel Welds) 
ID Numbers Item Numbers End Of Cycle 
2PZR-10 B03.110.001 11 
2PZR-12 B03.110.003 10
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Examination Category B-D (continued)

Pressurizer (Nozzle Inner Radius Section) 
ID Numbers Item Numbers End Of Cycle 
2PZR-12R B03.120.002 10 

Examination Category B-F: (Pressure Retaining 
Dissimilar Metal Welds)

Steam Generator 
;ID Numbers 
2SGA-INLET-SE 
2SGA-OUTLET-SE

(Nozzle-to-Safe End Butt Welds) 
Item Numbers End Of Cycle 
B05.070.001 9 
B05.070.002 9

Piping Dissimilar Metal Butt Welds 
ID Numbers Item Numbers 
2NC2F-1-2 B05.130.002 
2NC2F-1-3 B05.130.003

End Of Cycle 
9 
9

Examination Category B-J: (Pressure Retaining Welds in 
Piping) 

Branch Connection Welds (NPS 4 or Larger) 
ID Numbers Item Numbers End Of Cycle 
2NC16-WN8A B09.031.001 10 
2NC22-WN4 B09.031.002 9 
2NC22-WN8 B09.031.003 9 

ASME Section XI Class 2 Components listed below: 

Examination Category C-B: (Pressure Retaining Nozzle 
Welds in Vessels)

Nozzle Inner Radius Section 
ID Numbers Item Numbers 
2SGA-SB-02 C02.022.002

End Of Cycle 
9

II. Code Requirement:

ASME Boiler and Pressure Vessel Code, Section XI, 1989 
Edition with no Addenda, Tables IWB-2500 and IWC-2500, 
lists the following requirements for each Examination 
Categories as shown below: 

"Examination Category B-A, Pressure Retaining Welds in 
Reactor Vessels; Figure Number IWB-2500-5" 
Note (2) adds the words "Includes essentially 100% of 
weld length.'
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"Examination Category B-D, Full Penetration Welds of 
Nozzles in Vessels- Inspection Program B; Figure Number 
IWB-2500-7 (a) through (d)" 

"Examination Category B-F, Pressure Retaining 
Dissimilar Metal Welds; Figure Number IWB-2500-8" 

"Examination Category B-J, Pressure Retaining Welds in 
Piping; Figure Number IWB-2500- 9, 10 and i1" 
Note (3) adds the words "Includes essentially 100% of 
weld length." 

"Examination Category C-B, Pressure Retaining Nozzle 
Welds in Vessels; Figure Number IWC-2500-4 (a) or (b), 
Note (1) adds the words "Includes essentially 100% of 
the weld length." 

Note: Duke Energy Corporation, with NRC approval, has 
adopted Code Case N-460 which defines 
"essentially 100%" as greater than 90% coverage.  

III. Code Requirement From Which Relief Is Requested: 

Relief is requested from the requirement of examining 
essentially 100% of the weld length. Due to part 
geometry and actual physical barriers, obtaining 
greater than 90% of the weld volume as defined in Code 
Case N-460, which is utilized by Duke Energy, is not 
possible.  

Examination Category B-A 

Reactor Vessel (Head-to-Flange Weld) 
Item Numbers Actual Coverage Obtained 
B01.040.001 87.78% See Note 1 

Examination Category B-D 

Reactor Vessel (Nozzle-to-Vessel Welds) 
Item Numbers Actual Coverage Obtained 
B03.090.005A 43.70% See Note 1 
B03.090.006A 43.70% See Note 1 
B03.090.007A 43.70% See Note 1 
B03.090.008A 43.70% See Note 1
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Reactor Vessel (Nozzle Inner Radius Section) 
Item Numbers Actual Coverage Obtained 
B03.100.005 87.70% See Note 1 
B03.100.006 87.70% See Note 1 
B03.100.007 87.70% See Note 1 
B03.100.008 87.70% See Note 1 

Pressurizer (Nozzle-to-Vessel Welds) 
Item Numbers Actual Coverage Obtained 
B03.110.001 74.78% See Note 1 
B03.110.003 71.50% See Note 1 

Note 1 
ASME Section V, T-441.3.2 Scanning Requirements, 1989 
Edition with no addenda as modified by Code Case N-460.  

This Paragraph requires scanning of the examination 
volume(s) using three angle beams and a straight beam 
from both sides of the weld.  

When scanning for reflectors parallel to the weld, the 
angle beams shall be aimed at right angles to the weld 
axis, with the search unit(s) manipulated so that the 
ultrasonic beams pass through the entire volume of weld 
metal. The adjacent base metal in the examination 
volume must be completely scanned by two angle beams, 
but need not be completely scanned by both angle beams 
from both directions (any combination of two angle 
beams will satisfy the requirement).  

When scanning for reflectors transverse to the weld, 
the angle beam search units shall be aimed parallel to 
the axis of longitudinal and circumferential welds.  
The search unit shall be manipulated so that the 
ultrasonic beams pass through all of the examination 
volume. Scanning shall be done in two directions 180 
degrees to each other to the extent possible. Areas 
blocked by geometric conditions shall be examined from 
at least one direction.  

Code Case N-460 allows credit for full volume coverage 
if it can be shown that greater than 90% of the 
required weld volume has been examined.
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Examination Category B-D

Pressurizer (Nozzle Inner Radius Section) 
Item Numbers Actual Coverage Obtained 
B03.120.002 62.86% See Note 2

NOTE 2 
ASME Section XI, 1989 Edition, Examination Volume shown 
in Figure IWB-2500-7 (b) 

Examination Category B-F 

Steam Generator (Nozzle-to-Safe End Butt Welds) 
Item Numbers Actual Coverage Obtained 
B05.070.001 75.00% See Note 3 
B05.070.002 75.00% See Note 3

Piping Dissimilar Metal Butt Welds 
Item Numbers Actual Coverage Obtained 
*B05.130.002 75.00% 
*B05.130.003 75.00%

See Note 3 
See Note 3

*Item numbers B05.130.002 and B05.130.003 no longer 
exist due to the Steam Generators being replaced. The 
new welds are no longer considered to be Dissimilar 
Metal Welds.  

Examination Category B-J

Branch Connection Welds (NPS 4 or Larger) 
Item Numbers Actual Coverage Obtained 
B09.031.001 49.40% 
B09.031.002 49.81% 
B09.031.003 50.00%

See Note 3 
See Note 3 
See Note 3

Note 3 
ASME Section XI, Appendix III, Paragraph 111-4420, 1989 
Edition with no addenda as modified by Code Case N-460.  
"The examination shall be performed using a 
sufficiently long examination beam path to provide 
coverage of the required examination volume in two-beam 
path directions. The examination shall be performed 
from two sides of the weld where practicable, or from 
one side of the weld, as a minimum." 

Code Case N-460 allows credit for full volume coverage 
if it can be shown that greater than 90% of the 
required volume has been examined.
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ASME Section XI Class 2 Components listed below: 

Examination Category C-B 

Nozzle Inner Radius Section 
Item Numbers Actual Coverage Obtained 
C02.022.002 84.30% See Note 4 

Note 4 
Limitations caused by the ratio of the nozzle OD to the 
vessel thickness resulted in 84.30% coverage of the 
required volume. When the nozzle OD is small in 
relation to the vessel thickness, more coverage can be 
obtained when scanning from the vessel side.  

Conducting examinations from nozzle boss and OD blend 
radius using compound angles; determining which angles 
to use; metal paths to calibrate and area of coverage 
are not accurate with manual calculations. Duke Energy 
is investigating the use of computer modeling to solve 
the limitation problems. Radiography is not practical 
because of the geometry of the component, which prevents 
placement of the film and exposure source.  

Nozzle inner radius sections are examined with the 
ultrasonic method to the maximum extent practical from 
the vessel wall. Calibration blocks and procedures are 
in accordance with ASME Section V, Article 4.  

IV. Basis for Relief: 

ASME Section XI Class 1 Components listed below: 

Examination Category B-A, Item B01.040, Pressure 
Retaining Welds in Reactor Vessel 

During the ultrasonic examination of the Reactor Vessel 
Closure Head Weld 2RPV-W08 (Item Number B01.040.001) 
shown in Attachment 1, coverage of required examination 
volume could not be obtained. Geometric limitations 
caused by the proximity of lifting lugs and the head 
flange resulted in examination coverage of 87.78%. In 
order to achieve greater than 90% coverage, the weld 
would have to be redesigned to eliminate the 
interferences.
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Examination Category B-D, Items B03.090., B03.100., 
B03.110., B03.120., Full Penetration Welds of Nozzles 
in Vessels and Nozzle Inner Radius Sections 

During the ultrasonic examination of the Reactor Vessel 
Outlet Nozzle to Shell Welds 

2RPV-W15 (Item Number B03.090.005A) 
2RPV-W16 (Item Number B03.090.006A) 
2RPV-W17 (Item Number B03.090.007A) 
2RPV-W18 (Item Number B03.090.008A) 

shown in Attachment 2, coverage of the required 
examination volume was limited to 43.70%. Limitations 
caused by the nozzle geometry, i.e. the nozzle taper 
prevented obtaining greater than 90% coverage. In 
order to achieve additional coverage, the nozzle would 
have to be re-designed to eliminate the taper.  

During the ultrasonic examination of the Reactor Vessel 
Outlet Nozzle to Shell Welds (Inner Radius Sections) 

2RPV-W15 (Item Number B03.100.005) 
2RPV-W16 (Item Number B03.100.006) 
2RPV-W17 (Item Number B03.100.007) 
2RPV-W18 (Item Number B03.100.008) 

shown in Attachment 2, coverage of the required 
examination volume was limited to 87.70%. Limitations 
caused by the nozzle geometry, i.e. the nozzle taper 
prevented obtaining greater than 90% coverage. In 
order to achieve additional coverage, the nozzle would 
have to be re-designed to eliminate the taper.  

During the ultrasonic examination of the Pressurizer 
Nozzle to Lower Head Weld 2PZR-10 (Item Number 
B03.110.001) shown in Attachment 3, coverage of the 
required examination volume could not be obtained. The 
examination coverage was limited to 74.78%, due to 
single-sided access caused by the nozzle geometry. In 
order to achieve more coverage, the nozzle would have 
to be redesigned to allow access from both sides.  

During the ultrasonic examination of the Pressurizer 
Nozzle to Upper Head Weld 2PZR-12 (Item Number 
B03.110.003) shown in Attachment 3, coverage of the 
required examination volume could not be obtained. The 
examination coverage was limited to 71.50%, due to 
single-sided access caused by the nozzle geometry. In
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order to achieve more coverage, the nozzle would have 
to be redesigned to allow access from both sides.  

During the ultrasonic examination of the Pressurizer 
Spray Nozzle to Upper Head Weld 2PZR-12R (Item Number 
B03.120.002) shown in Attachment 3, coverage of the 
required examination volume could not be obtained. The 
examination coverage was limited to 62.86%. Limitations 
are caused by the ratio of the nozzle 0. D. to the 
vessel thickness. When the nozzle 0. D. is large in 
relation to the vessel thickness, less coverage can be 
obtained when scanning from the vessel side. Single
sided access caused by the nozzle geometry resulted in 
limited coverage of the required volume. In order to 
achieve more coverage the nozzle would have to be 
redesigned to allow access from both sides.  

Examination Category B-F, Items B5.70., B5.130.  
Pressure Retaining Dissimilar Metal Welds 

Note: These 4 welds were cut out and re-welded due to 
Steam Generator Replacement 

During the ultrasonic examination of the Steam 
Generator Nozzle-to-Safe End Welds: 

2SGA-Inlet SE (B05.070.001) and 
2SGA-Outlet SE (B05.070.002) 

shown in Attachment 4, coverage of required examination 
volume could not be obtained. The examination coverage 
was limited to 75.00%. SEE NOTE 5.  

During the ultrasonic examination of the Piping 
Dissimilar Metal Welds (Steam Generator Safe End to 
Pipe): 

2NC2F-1-2 (B05.130.002) and 
2NC2F-1-3 (B05.130.003) 

shown in Attachment 4, coverage of required examination 
volume could not be obtained. The examination coverage 
was limited to 75.00%. SEE NOTE 5.  

NOTE 5 
Material characteristics and single-sided access caused 
by the component geometry prevents two-beam path 
direction coverage of the examination volume.
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The most effective ultrasonic technique for the 
examination of dissimilar metal welds uses refracted 
longitudinal waves. The longitudinal wave is preferred 
as the austenitic weld metal and buttering create 
highly attenuative barriers to shear wave ultrasound.  
The longitudinal wave is less affected by these 
difficulties. However, the longitudinal wave is 
affected by mode conversion when it strikes the inside 
surface of the safe end or pipe at any angle other than 
a right angle to the surface.  

The calculations below shows that a 450 refracted 
longitudinal wave striking the inside surface of a pipe 
will produce a 22.90 refracted shear wave in addition to 
the normally expected 450 reflected longitudinal wave.  

Sin-' = (sin 450 x Vs) -i.VL 

= (0.707 x 0.123) + 0.223 

Where: sin-' is the shear wave angle 

V. is the shear wave velocity of the stainless 
steel safe end/pipe material in inches/gsec.  

VLis the longitudinal wave velocity of the 
stainless steel safe/pipe end material in 
inches/4sec.  

As shown in the graph below, the mode conversion process 
creates two sound beams of differing intensities 
reflecting off of the inside surface.' At incident 
angles greater than 300 the shear wave will predominate.  
However, the shear wave is attenuated and scattered by 
the austenitic weld metal and the layer of buttering.  
The examination sensitivity is degraded to such an 
extent that any examination using the second sound path 
leg is meaningless. Therefore, the two-beam path 
direction coverage requirement is impractical.  

In order to obtain the required two-beam path direction 
coverage, welds would have to be re-designed to allow 
scanning from both sides.  

SFirestone, F. A.: Trcks with the Supersonic Reflectoscope, J. Soc. Nobxes rctive Tesfng, vol. 7, no. 2 Fagl 
1948.
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Reflected Sound Beam Energy In Steel on A Free Face
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Examination Category B-J Item B09.031.Pressure 
Retaining Welds in Piping 

During the ultrasonic examination of Weld Number 2NC16
WN8A (B09.031.001) shown in Attachment 5, coverage of 
required examination volume could not be obtained. The 
examination coverage was limited to 49.40%. SEE NOTE 6.  

During the ultrasonic examination of Weld Number 2NC22
WN4 (B09.031.002) shown in Attachment 5, coverage of 
required examination volume could not be obtained. The 
examination coverage was limited to 49.81%. SEE NOTE 6.  

During the ultrasonic examination of Weld Number 2NC22
WN8 (B09.031.003) shown in Attachment 5, coverage of 
required examination volume could not be obtained. The 
examination coverage was limited to 50.00%. SEE NOTE 6.  

Note 6 
Single-sided access caused by the branch connection 
geometry prevents scanning from both sides of the weld.  

Cast stainless steel characteristics mandate the use of 
refracted longitudinal waves. This type of ultrasonic
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wave produces mode conversion at the pipe inside 
surface, thus preventing the use of sound path 
distances beyond the first "'legm . Therefore, coverage 
of the required examination volume in two-beam path 
directions is not practical. In order to obtain the 
required two-beam path direction coverage, the branch 
connections and the elbow to pump weld would have to be 
re-designed to allow scanning from both sides of the 
weld over the required examination volume.  

ASME Section XI Class 2 Components listed below: 

Examination Category C-B, Items C2.22 Pressure 
Retaining Nozzle Welds in Vessels 

NOTE: THIS WELD AND GENERATOR HAVE BEEN REPLACED 

During the ultrasonic examination of the Feedwater 
Nozzle Inner Radius 2SGA-SB-02 (C02.022.002) shown in 
Attachment 6, coverage of the required examination 
volume was limited to 84.30%. Limitations were caused 
by the ratio of the nozzle OD to the vessel thickness.  
When the nozzle OD is small in relation to the vessel 
thickness, more coverage can be obtained when scanning 
from the vessel side. Duke Energy Corporation is 
investigating the use of computer modeling to solve the 
limitation problem.  

Nozzle inner radius sections were examined with the 
ultrasonic method to the maximum extent practical from 
the vessel wall. Calibration blocks and procedures 
were in accordance with ASME Section V, Article 4.  

V. Alternate Examinations or Testing: 

The use of radiography as an alternate volumetric 
examination for all the above listed components is not 
practical due to component thickness and geometric 
configurations. Other restrictions making radiography 
impractical are the physical barriers prohibiting 
access for placement of source, film, image quality 
indicator, etc.  

Since radiography is impractical, Duke Energy 
Corporation will continue to use ultrasonic examination 
procedures to obtain maximum coverage to the extent 
practicable of the Item Numbers referenced in Section I 
of this Request for Relief. No additional ultrasonic 
examinations or alternate exams are planned during the
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current interval for the welds referenced in Section I 
of the request.  

For the Class 1 Components listed in Section I above, 
Duke Energy proposes to use the pressure test to 
compliment the limited examination coverage. The Code 
requires (reference Table IWB-2500-1, Item Number B15.) 
that a system leakage test be performed after each 
refueling outage. Additionally a system hydrostatic 
test (reference Table IWB-2500-1, Item Number B15.) is 
required once during each 10-year inspection interval.  
These tests require a VT-2 visual examination for 
evidence of leakage. This testing will provide 
adequate assurance of pressure boundary integrity.  

For the Class 2 Components listed in Section I above, 
Duke Energy proposes to use the pressure test to 
compliment the limited examination coverage. The Code 
requires (reference Table IWC-2500-1, Item Number C7.) 
that a system pressure test be performed once each 
period. Additionally a system hydrostatic test 
(reference Table IWB-2500-1, Item Number C7.) is 
required once during each 10-year inspection interval.  
These tests require a VT-2 visual examination for 
evidence of leakage. This testing will provide 
adequate assurance of pressure boundary integrity.  

VI. Justification for the Granting of Relief 

Examination Category B-A, Item B01.040, Pressure 
Retaining Welds in Reactor Vessel 

During the ultrasonic examination of the Reactor Vessel 
Closure Head Weld 2RPV-W08 (Item Number B01.040.001) 
coverage of the required volume was limited to 87.78%.  
This limitation is caused by the proximity of three 
lifting lugs and the head flange. In order to achieve 
greater than 90% coverage, the weld would have to be 
redesigned to eliminate the interfering conditions.  
Reference Attachment 1 

The Reactor Vessel Closure Head Weld listed above is 
located on the McGuire Unit 2 Reactor Vessel. This weld 
is not exposed to significant neutron fluence and is 
not prone to negative material property changes (i.e., 
embrittlement) associated with neutron bombardment.  
This weld was rigorously inspected by radiography and
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dye penetrant during construction and verified to be 
free from unacceptable fabrication defects. If a leak 
were to occur at the weld in question, the reactor 
coolant leakage calculation which is normally performed 
daily (and required by Technical Specifications to be 
performed every 72 hours) would provide an early 
indication of leakage. The unidentified leakage 
specification in Technical Specification 3.4.13 is 1 
gpm. Several other indicators such as containment 
radiation monitors EMF-38,-39, and -40, the containment 
floor and equipment sump levels, containment humidity 
instruments, and the ventilation unit condensate drain 
tank level would provide early indication of weld 
leakage for prompt Operations and Engineering 
evaluation.  

Duke Energy Corporation will continue to examine the 
referenced items using ultrasonic techniques to the 
maximum extent practical. These examinations will 
provide assurance of weld/component integrity. It is 
the belief of Duke Energy that this limited examination 
is the best available.  

Pursuant to 10 cFR 50.55a(g) (6)(i), granting this 
relief for the welds listed under Examination Category 
B-A will provide reasonable assurance of weld/component 
integrity, and is authorized by law. In addition, the 
requested relief will not endanger life or property or 
the common defense and security and is otherwise in the 
public interest giving due consideration to the burden 
upon the licensee that could result if the requirements 
were imposed on the facility.  

Examination Category B-D, Items B3.90., B3.100., 
B3.110., B3.120., Full Penetration Welds of Nozzles in 
Vessels and Nozzle inner Radius Sections 

The Reactor Vessel (Nozzle-to-Vessel Welds) at 22, 158, 
202 and 338 degrees are: 

2RPV-W15(Item Numbers B03.090.005A), 
2RPV-W16 (Item Numbers B03.090.006A), 
2RPV-WI7 (Item Numbers B03.090.007A), and 
2RPV-WI8 (Item Numbers B03.090.008A).  

These four Outlet Nozzle to Shell Welds were limited 
due to the reactor vessel nozzle configuration.  
Therefore, the 100% volumetric examination is 
impractical for this weld. The imposition of this 
requirement would create a considerable burden on Duke



Serial No.98-005 
Page 14 of 21 

Energy Corporation. During the examination of these 
welds, techniques were utilized to obtain the maximum 
possible coverage. Reference Attachment 2 for scan 
coverage.  

The Reactor Vessel (Nozzle Inner Radius Sections) are: 

2RPV-WI5 (Item Numbers B03.100.005), 
2RPV-WI6 (Item Numbers B03.100.006), 
2RPV-WI7 (Item Numbers B03.100.007), and 
2RPV-WI8 (Item Numbers B03.100.008).  

These four Outlet Nozzle Inner Radius Sections are 
limited due to the reactor vessel nozzle configuration.  
Therefore, the 100% volumetric examination is 
impractical for this weld. The imposition of this 
requirement would create a considerable burden on Duke 
Energy Corporation. During the examination of these 
welds, techniques were utilized to obtain the maximum 
possible coverage. Reference Attachment 2 for scan 
coverage.  

The Pressurizer (Nozzle-to-Vessel Welds) are 2PZR-10 
(Item Number B03.110.001/Nozzle to Lower Head), and 
2PZR-12 (Item Number B03.110.003/Nozzle to Upper Head).  
These two Pressurizer Nozzle to Head Welds are limited 
due to single-sided access caused by the nozzles 
geometry. In order to achieve more coverage, the 
nozzles would have to be redesigned to allow access 
from both sides. Therefore, the 100% volumetric 
examination is impractical for this weld. The 
imposition of this requirement would create a 
considerable burden on Duke Energy Corporation. During 
the examination of these welds, techniques were 
utilized to obtain the maximum possible coverage.  
Reference Attachment 3 for scan coverage.  

The Pressurizer (Nozzle Inner Radius Section) is: 
2PZR-12R (Item Number B03.120.002). This Pressurizer 
Nozzle to Upper Head Weld (Inner Radius Section) is 
limited due to the ratio of the nozzle O.D. to the 
vessel thickness. When the nozzle O.D. is large in 
relation to the vessel thickness, less coverage can be 
obtained when scanning from the vessel side.  
Therefore, the 100% volumetric examination is 
impractical for this weld. The imposition of this 
requirement would create a considerable burden on Duke 
Energy Corporation. During the examination of these 
welds, techniques were utilized to obtain the maximum
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possible coverage. Reference Attachment 3 for scan 
coverage.  

Although the examination volume requirements as defined 
in ASME Section XI 1989 Edition, Figure IWB-2500-7 
could not be met, the amount of coverage obtained for 
these examinations provides an acceptable level of 
quality and integrity.  

The Reactor Pressure Vessel (RPV) Outlet Nozzle to Shell 
Welds including the Nozzle Inner Radius Welds (Weld 
Numbers 2RPV-WI5, 2RPV-WI6, 2RPV-WI7, 2RPV-WI8) are by 
definition not in the beltline area of the RPV; 
therefore, it is not subject to fluence levels equal to 
or greater than 1 E7 n/cm2. RPV materials not in the 
highly irradiated beltline region are not prone to 
negative material property changes (i.e., embrittlement) 
associated with neutron bombardment. Based upon 10 CFR 
50.55a, the ASME Code Section XI 1989 Edition requires 
essentially 100% RPV weld volumetric examinations of 
beltline welds during every inspection interval. The 
RPV Outlet Nozzle Welds do not meet the requirements of 
a beltline weld due to a significantly lower fluence 
exposure, resulting in far less potential degradation of 
ductility. The McGuire Nuclear Station Unit 2 RPV was 
fabricated by the Combustion Engineering Company and is 
free from unacceptable fabrication defects. Combustion 
Engineering performed rigorous state-of-the-art RPV 
inspections following fabrication to ensure no 
significant flaws existed.  

The Pressurizer Nozzle to Lower/Upper Head Welds (Weld 
Numbers 2PZR-10, 2PZR-12, and 2PZR-12R) are located on 
the lower/upper head of the pressurizer and are not 
part of the reactor pressure vessel. These welds are 
not exposed to significant neutron fluence and are not 
prone to negative material property changes (i.e., 
embrittloement) associated with neutron bombardment.  
The McGuire Nuclear Station Unit 2 Pressurizer was 
fabricated by Westinghouse and is free from 
unacceptable fabrication defects. Westinghouse 
performed rigorous state-of-the-art inspections 
following fabrication to ensure no significant flaws 
existed.  

The McGuire Unit 2 RPV Outlet Nozzle geometry and 
Pressurizer Nozzle to Lower/Upper Head Weld geometry 
prevents obtaining 100% volumetric examination coverage 
and the 100% examinations are impractical. Replacement 
or re-design of these nozzles is not a viable
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alternative and would create an undue burden on Duke 
Energy Corporation (See Note A) 

Note A: The McGuire Plant Technical Specifications 
require primary coolant leakage detection systems to be 
operable at all times or the Unit is to be taken to a 
shutdown condition. As per Reg. Guide 1.45, "Reactor 
Coolant Pressure Boundary Leakage Detection Systems", 
these leakage detection systems are of sufficient 
sensitivity so as to detect an increase in primary 
leakage of 1 gpm within 1 hour. Plant Technical 
Specifications also impose limits on the total amount 
of primary coolant leakage allowable during Unit 
operation. As a result, the Primary Coolant leakage is 
required to be maintained at low levels at all times 
and systems are in place to aetect increases in the 
primary coolant leakage. In addition to the required 
leakage limits and detection systems, McGuire 
Engineering maintains an aggressive monitoring program 
to detect and trend all levels of leakage, regardless 
of magnitude. As a result, there is added confidence 
that pressure boundary leakage will be identified well 
within the scope of leak-before-break methodology.  

Pursuant to 10 CFR 50.55a(g) (6)(i), granting this 
relief for the welds listed under Examination Category 
B-D will provide reasonable assurance of weld/component 
integrity, and is authorized by law. In addition, the 
requested relief will not endanger life or property or 
the common defense and security and is otherwise in the 
public interest giving due consideration to the burden 
upon the licensee that could result if the requirements 
were imposed on the facility.  

Examination Category B-F, Items B5.70., B5.130.  
Pressure Retaining Dissimilar Metal Welds 

Steam Generator (Nozzle-to-Safe End Butt Welds) 

2SGA-INLET-SE (B05.070.001), 
2SGA-OUTLET-SE (B05.070.002) 

Piping Dissimilar Metal Butt Welds 

2NC2F-1-2 (B05.130.002), 
2NC2F-1-3 (B05.130.003) 

These four Dissimilar Metal Butt Welds are limited due 
to material characteristics and single-sided access 
caused by the component geometry prevents two-beam path



Serial No.98-005 
Page 17 of 21 

direction coverage of the examination volume. In order 
to obtain the required two-beam path direction 
coverage, these four welds would have to be re-designed 
to allow scanning from both sides. The Steam Generator 
Nozzle-to-Safe End Butt Welds (Weld Numbers 2SGA-INLET
SE and 2SGA-OUTLET-SE) are located on the inlet and 
outlet of the steam generators nozzles for the reactor 
coolant piping. Weld Numbers 2NC2F-1-2, and 2NC2F-1-3 
are located on the Safe End to Reactor Coolant Piping.  
The weld geometry on these four welds prevented 
obtaining 100% volumetric examination coverage and 
therefore the 100% examinations are impractical.  
During the examination of these welds, techniques were 
utilized to obtain the maximum possible coverage.  
Reference Attachment 4 for scan coverage.  

Although the examination volume requirements as defined 
in ASME Section XI 1986 Edition, Figure IWB-2500-8 
could not be met, the amount of coverage obtained for 
these examinations provided an acceptable level of 
quality and integrity. Furthermore, these four welds 
were cutout and re-welded during the steam generator 
replacement (2EOC11 outage). These new welds received 
a complete radiographic examination to satisfy ASME 
Section III requirements. There is no safety 
significance to the lack of weld examination coverage 
for the previous cycle.  

Pursuant to 10 CFR 50.55a(g) (6) (i), granting this 
relief for the welds listed under Examination Category 
B-F will provide reasonable assurance of weld/component 
integrity, and is authorized by law. In addition, the 
requested relief will not endanger life or property or 
the common defense and security and is otherwise in the 
public interest giving due consideration to the burden 
upon the licensee that could result if the requirements 
were imposed on the facility.  

Examination Category B-J, Item B9.31, Pressure 
Retaining Welds in Piping 

Branch Connection Welds: 

During the ultrasonic examination of the Pipe to Nozzle 
Branch Connection, Weld Number 2NC16-WN8A, 
(B09.031.001) shown in Attachment 5, coverage of the 
required examination volume could not be obtained. The 
examination coverage was limited due to single-sided 
access caused by the branch connection geometry that 
prevents scanning from both sides of the weld.
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During the ultrasonic examination of the Pipe to Nozzle 
Branch Connection, Weld Number 2NC22-WN4 (B09.031.002) 
shown in Attachment 5, coverage of the required 
examination volume could not be obtained. The 
examination coverage was limited due to single-sided 
access caused by the branch connection geometry that 
prevents scanning from both sides of the weld.  

During the ultrasonic examination of the Pipe to Nozzle 
Branch Connection, Weld Number 2NC22-WN8 (B09.031.003) 
shown in Attachment 5, coverage of the required 
examination volume could not be obtained. The 
examination coverage was limited due to single-sided 
access caused by the branch connection geometry that 
prevents scanning from both sides of the weld.  

In order to obtain the required coverage, these welds 
would have to be redesigned. The 100% volumetric 
examination is impractical due to nozzle and weld 
material geometry, or branch piping interferences.  
Replacement or re-design of this piping Class 1 piping 
is not a viable alternative and would create an undue 
burden on Duke Energy Company. During the examination 
of these welds, techniques were utilized to obtain the 
maximum possible coverage. Reference Attachment 5 for 
scan coverage.  

Although the examination volume requirements as defined 
in ASME Section XI 1989 Edition, Figures IWB-2500-9 
thru -11 could not be met, the amount of coverage 
obtained for these examinations provides an acceptable 
level of quality and integrity. See Note B.  

Note B: The McGuire Plant Technical Specifications 
require primary coolant leakage detection systems to be 
operable at all times or the Unit is to be taken to a 
shutdown condition. As per Reg. Guide 1.45, "Reactor 
Coolant Pressure Boundary Leakage Detection Systems", 
these leakage detection systems are of sufficient 
sensitivity so as to detect an increase in primary 
leakage of 1 gpm within 1 hour. Plant Technical 
Specifications also impose limits on the total amount 
of primary coolant leakage allowable during Unit 
operation. As a result, the Primary Coolant leakage is 
required to be maintained at low levels at all times 
and systems are in place to detect increases in the 
primary coolant leakage. In addition to the required 
leakage limits and detection systems, McGuire 
Engineering maintains an aggressive monitoring program
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to detect and trend all levels of leakage, regardless 
of magnitude. As a result, there is added confidence 
that pressure boundary leakage will be identified well 
within the scope of leak-before-break methodology.  

Pursuant to 10 CFR 50.55a(g)(6)(i), granting this 
relief for the welds listed under Examination Category 
B-J will provide reasonable assurance of weld/component 
integrity, and is authorized by law. In addition, the 
requested relief will not endanger life or property or 
the common defense and security and is otherwise in the 
public interest giving due consideration to the burden 
upon the licensee that could result if the requirements 
were imposed on the facility.  

ASME Section XI Class 2 Components listed below: 

Examination Category C-B, Items C2.22 Pressure 
Retaining Nozzle Welds in Vessels 

During the ultrasonic examination of the Feedwater 
Nozzle to Shell Weld 2SGA-SB-02 (C02.022.002) shown in 
Attachment 6, coverage of the required examination 
volume was limited to 84.30%. Limitations were caused 
by the ratio of the nozzle OD to the vessel thickness.  
When the nozzle OD is small in relation to the vessel 
thickness, more coverage can be obtained when scanning 
from the vessel side. Duke Energy Corporation is 
investigating the use of computer modeling to solve the 
limitation problems for nozzle inner radius 
examinations.  

Nozzle inner radius sections were examined with the 
ultrasonic method to the maximum extent practical from 
the vessel wall. Calibration blocks and procedures were 
in accordance with ASME Section V, Article 4.  

Although the examination volume requirements as defined 
in ASME Section XI 1989 Edition, Figure IWC-2500-4 (a) 
or (b) could not be met, the amount of coverage 
obtained for these examinations provided an acceptable 
level of quality and integrity.  

The steam generators and associated nozzles have been 
replaced and there is no safety significance to the 
past examination coverage. The current steam 
generators were fully inspected by BWI prior to 
installation and relief for inspection of currently 
installed equipment is not requested.
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Pursuant to 10 CFR 50.55a(g) (6) (i), granting this 
relief for the welds listed under Examination Category 
C-B will provide reasonable assurance of weld/component 
integrity, and is authorized by law. In addition, the 
requested relief will not endanger life or property or 
the common defense and security and is otherwise in the 
public interest giving due consideration to the burden 
upon the licensee that could result if the requirements 
were imposed on the facility.  

VII. Implementation Schedule: 

These examinations will continue to be scheduled in 
accordance with the requirements of ASME Section XI for 
future inspection intervals at McGuire Nuclear Station, 
Unit 2.  

Attachment 1.  

Drawings of affected weld details including 
calculation methods for: 

B01.040.001 

Attachment 2.  

Drawings of affected weld details including 
calculation methods for: 

B03.090.005A 
B03.090.006A 
B03.090.007A 
B03.090.008A 
B03.100.005 
B03.100.006 
B03.100.007 
B03.100.008 

Attachment 3.  

Drawings of affected weld details including 
calculation methods for: 

B03.110.001 
B03.110.003 
B03.120.002
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Attachment 4 

Drawings of affected weld details including 
calculation methods for: 

B05.070.001 
B05.070.002 
B05.130.002 
B05.130.003 

Attachment 5.  

Drawings of affected weld details including 
calculation methods for: 

B09.031.001 
B09.031.002 
B09.031.003 

Attachment 6.  

Drawings of affected weld details including 
calculation methods for: 

C02.022.002 

The following individuals were involved in the development 
of this request for relief. Ken Pitser ( McGuire 
Engineering) provided input to the engineering justification 
(section VI, Note A and B) for granting relief. Jim McArdle 
(NDE Level III) provided sections III., IV., and V. Gary 
Scarboro (McGuire ISI Plan Manager) compiled and completed 
the request.  

Sponsored By: Z4 ___ Date - I'• I'

Approved By: e /�



DUKE POWER COMPANY Exam Start: 0106 Form NDE-UT-2A/RPV 
ULTRASONIC EXAMINATION DATA SHEET FOR PLANAR REFLECTORS 

(Reg. Guide 1.150) Exam Finish: 0251 Revisiorn 4 
Station: McGuire Unit: 2 Component/Weld ID: 2RPV-WO8 Date: 10/10/97 
Weld Length (in.): 542" Surface Condition: AS GROUND Lo: 0- VES. Surface Tempera ture: so F Examiner" Larry Mauldin •J__. Level: III Scans: Py•romete S/. MCNE 27022 
Examiner: N/A U Level: 11 45 129 55 dB 70 13__ _ dB Cal Due: •2/14/98 --, 

PD 2 C45T 0 55 dB 70T ] dB Configuration: -.08 Upper Head to PC.09 Flar Procedure: NDE-660 Rev. 2 FC:Q- - B" 

97-15 80 03 dB 
Calibration Sheet No: 60T -3 dB PC.08 to PC.09 

Other:. . ... dB Scan Surface: OD 

Max Mp W L Beam Exam 
IND # ý %C max Max Max Li L2 Wi Mpl W2 Mp2 Dir. Surf. Scani Damps 

DO I OT W ITE 20%dac 20%/dac 20%/dac 20%dac 200%dac 20%dac Do NOT WRIT 50%dac 50%dac 500/odac 50%dac 50%dac 50%/odac 100%dac 100%dac 100%dac 100%dac 100%dac 100%dac IN THIS SPAC 

NRI 450 

Remarks: 

Limitations: (see NDE-UT-4) Q 90% or greater coverage obtained: yes 0 no 0 Sheet of_ 
Level: Date: Authorized Inspector Date: Item No:

L

I

0

I



DUKE POWER COMPANY Exam Start: 0101 Form NDE-UT.A .PV-.  
ULTRASONIC EXAMINATION DATA SHEET FOR PLANAR REFLECTORS 

(Reg. Guide 1.150) Exam Rnish: 0246 Revision! 4 
Station: McGuire Unit: 2 Component/Weld ID: 2RPV-W08 Date: 10/10/97 
Weld Length (in.): 542" Surface Condition: AS GROUND Lo: 0° VES. Surface Temperature: 80 F 
Examiner: Marion T. Weaver ,Level: II Scans: Pyrometer S/N: MCNDE 27022 

Examiner. Winfred C. Leeper / evei: 11 45 0 dB 70 03 dB Cal Due: 2/14/98 
Prcdr:N 0ev: 2 ':45T 0 dB 70T [_ dB Configuration: .08 Upper Head to PC.09 FRar 

97-15 60 03 dB 
Calibration Sheet No: 60T 13 dB PC.08 to PO.09 

9702062 
Other: 35°-52 dB Scan Surface: OD 

Max Mp W L Beam Exam IND # .4 % Max Max Max L1 L2 WI Mpl W2 Mp2 Dir Scan Damps DAC Dir. Su .rf.  

DO IOT WIIlTE 20%dac 20%dac 20%dac 20%dac 20%/dac 20%dac Do NOT WRIT IN T ilS SPjkCE 500/odac 50%dac 50%dac 50%dac 50%dac 50%dacI• 100%dac 100%dac 100%dac 100%dac 100%dac 100%dac IN THIS SPAC 

NRI 350 

Remarks: 

Limitations: (see NDE-UT-4) [0 90% or greater coverage obtained: yes 0 no 0 Sheet of_ Revewed , Level: Date: Authorized Inspector: • Date: Item No: 

S" BO1.040.001



D 
DUKE POWER COMPANY FORM NDEUT.4 

ISI LIMITATION REPORT Revision 1 
Component/Weld ID: 2RPV-W08 Item No: B01.040.001 Remarks: 

0 NO SCAN SURFACE BEAM DIRECTION LIFTING LUG @ 00 

o LIMITED SCAN 0102 01020 cw0 ccw 

FROM L 539"__ to L 3.0" INCHES FROM WO 1.5w to BEYOND 

ANGLE: 0 0 0 45 [ 60 0 Other 350 FROM N/A DEG to N/A DEG 

0 NO SCAN SURFACE BEAM DIRECTION LIFTING LUG @ 1200 

[3 LIMITED SCAN 0 1 03 2 1 O 20 w 0 ccw 

FROM L 177.6"_ to L 183.6" INCHES FROM WO 1.50 to BEYOND 

ANGLE: 0 0 0 45 0 60 0 Other 350 FROM N/A DEG to N/A DEG 

0 NO SCAN SURFACE BEAM DIRECTION LIFTING LUG @ 2400 

[3 LIMITED SCAN 1 [] 2 [3 1 0 2 M cw[ 0 ccw 

FROM L 358.3" to L 364.30 INCHES FROM WO 1.50 to BEYOND 

ANGLE: 0 0 45 [060 Other 35° FROM N/A DEG to N/A DEG 

SURFACE BEAM DIRECTION FLANGE 0] NO SCAN 

OLIMITED SCAN 0 1 0l 2 1 02 cw 0 ccw 

FROM L N/A __ to L N/A INCHES FROM WO 3.0" to BEYOND 

ANGLE: 0 0 45 [060 Other 350 FROM 0 DEG to 360 

Prepared By: Level: D Oate:/"/ ta Sketch(s) attached 0 yes [0 no Sheet of 

Reviewed By: Date: //- 5 97 1 Authorized Inspector. Date:
Li�J
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DUKE POWER COMPANY NDE-91-1 
Limited Examination Coverage Worksheet 

Revision 0 

Examination Volume/Area Defined 

0 Base Metal 0 Weld 0 Near Surface 0 Boltina 03 Inner Radius 

Area Calculation Volume Calculation 
7.0/2(3.5+3.8) = 25.55 X 2 = 51.1 SQ. IN 51.1 SQ IN X 542" = 27696 CU. IN 

Coverage Calculations 

Area Length Volume Volume 
Beam Examined Examined Examined Required Percent Coverage Scan # Angle Direction (sq.in.) (in.) (cu.in.) (cu.in.) 

121557.8 138481 87.78 

Item No: 801.040.001 

Prepared By: Level:277 Date: /0- /0- 9 7 

Reviewed By.~ Level: Xzf Date.,//- 44 T 00
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DUKE POWER COMPANY NDE-91-1 

Lmited Examination Coverage Worksheet 
Revision 0 

Examination Volume/Area Defined 

0 Base Metal 0- Weld 0l Near Surface 01 Boltinn 0] Inner Radius 

Area Calculation Volume Calculation 

7.0/2(3.5+3.8) = 25.55 X 2 = 51.1 SQ. IN 51.1 SQ IN X 542 = 27696 CU. IN 

Coverage Calculations 

Area Length Volume Volume 
Beam Examined Examined Examined Required Percent Coverage 

Scan # Angle Direction (sq.in.) (in.) (cu.in.) (cu.in.) 

1 0 N/A 51.1 52.4 26776.4 26776.4 100.00 
1 0 N/A 28.7 18 516.6 919.8 56.16 
2 35 S2 47.95 524 25125.8 26776.4 93.84 
2 35 S2 11.7 18 210.6 919.8 22.90 
3 45 S2 48.9 524 25623.6 26776.4 95.69 
3 45 S2 8.4 18 151.2 919.8 16.44 
4 35/45 CW 40.6 524 21274.4 26776.4 79.45 
4 35/45 CW 16.8 18 302.4 919.8 32.88 
5 35/45 CCW 40.6 524 21274.4 26776.4 79.45 
5 35/45 CCW 16.8 18 302.4 9198 3.29 

. Item No: B01.040.001

IPrepared By: AN~ W'e

Reviewed By:. 9. ,X&;e

Level: .. M

"Level: .2 .Date....

w . . . . = . . . .. . . . . .. .. .. .• -. . . .
Date:/0./O,97

Level:,7 Date://- e,-Z1F;;P
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DUKE POWER COMPANY NDE-91-1 
Limited Examination Coverage Worksheet Revision 0 

Examination Volume/Area Defined 

0 Base Metal 0 Weld 0] Near Surface 0l Boltina 01 Inner Radius 

Area Calculation Volume Calculation 

7.0/2(1.375 + 0.8) = 7.6 SQ. IN. 7.6 X 542 = 4119.2 CU. IN.  

Coverage Calculations 

Area Length Volume Volume 
Beam Examined Examined Examined Required Percent Coverage 

Scan # Angle Direction (sq.in.) (in.) (cu.in.) (cu.in.) 

1 0 N/A 7.6 542 4119.2 4119.2 100.00 
2 35 S2 7.6 524 3982.4 3982.4 100.00 
3 35 S2 1.4 18 25.2 136.8 18.42 
3 35 S1 4.1 542 2222.2 4119.2 53.95 
4 45 S2 7.6 524 3982.4 3982.4 100.00 
4 45 S2 0.95 18 17.1 136.8 12.50 
5 45 S1 2.8 542 1517.6 4119.2 36.84 
6 35 CW 7.6 542 4119.2 4119.2 100.00 
7 35 CCw 7.6 542 4119.2 4119.2 100.00 
8 45 CW 7.6 542 4119.2 4119.2 100.00 

Item No: B01.040.001 

Prepared By: Level:.7" Date: /0-/ 6 917 

Reviewed By. • ( Level:.f- Dte:!/. ?7
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DUKE POWER COMPANY NDE-91-1 
Limited Examination Coverage Worksheet 

Revision 0 

Examination Volume/Area Defined 

0 Base Metal 0 Weld 0 Near Surface 01 Boltini 0l Inner Radius 

Area Calculation Volume Calculation 
7.0/2(1.375 + 0.8) = 7.6 SQ. IN. 7.6 X 542 = 4119.2 CU. IN.  

Coverage Calculations 

Area Length Volume Volume 
Beam Examined Examined Examined Required Percent Coverage Scan # Angle Direction (sq.in.) (in.) (cu.in.) (cu.in.) 

9 45 CCW 7.6 542 4119.2 4119.2 100.00 
32342.9 37072.8 87.24 

Item No: BO1.040.001 

Prepared By: Level: 7fT Date: /-. 'laq 

Reviewed By: . • Level: Z Date: //-f -7
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OUTLET NOZZLE TO SHELL1 WELDS & OUTLET NOZZLE INSIDE RADIUS

Total Area = 216.35 in 2 

Near Surface Area = 15.07 in 2 

Weld Area = 18.84 in 2 

T/2 Area = 182.44 in 2 

Inside Radius Area = 8.76 in2 

Total Area = 204.11 in2 

Near Surface Area = 15.10 in 2 

Weld Area = 13.08 in 2 

T/2 Area = 175.93 in2 

Inside Radius Area = 8.90 in2

(Near Surface + Weld + T/2) 

(Vertical Cross-Section) 

(Vertical Cross-Section) 

(Vertical Cross-Section) 

(Vertical Cross-Section) 

(Near Surface + Weld + T/2) 

(Horizontal Cross-Section).  

(Horizontal Cross-Section) 

(Horizontal Cross-Section) 

(Horizontal Cross-Section)

OUTLET NOZZLE INSIDE RADIUS

ITEM NO.: B03.100.005 
I.D. NO.: 2RPV-W15 

ITEM NO.: B03.100.007 
I.D. NO.: 2RPV-W17

ITEM NO.: B03.100.006 
I.D. NO.: 2RPV-W16 

ITEM NO.: B03.100.008 
I.D. NO.: 2RPV-W18

700 Gets 7.82 in 2 Coverage Vertical Section 

70° Gets 7.07 in 2 Coverage Horizontal Section 

Covered Area = (7.82 + 7.07 ) x .50 = 84.4% 
8.76 8.90 

700 Gets 8.40 in 2 Coverage Vertical Section 

70° Gets 7.66 in2 Coverage Horizontal Section 

Covered Area = ( 8.40 + 7.66) x .50 = 91.0 % 
8.76 8.90 

70° INSIDE RADIUS COVERAGE

AXIAL 

91.0

CIRC 

84.4

Aggregate Coverage = 87.7 %

CIRC 

AXIAL



OUTLET NOZZLE TO SHELL WELDS 

ITEM NO.: B03.090.005/A ITEM NO.: B03.090.006/A 
I.D. NO.: 2RPV-W15 I.D. NO.: 2RPV-WI6 

-ITEM NO.: B03.090.007/A ITEM NO.: B03.090.008/A 
I.D. NO.: 2RPV-W17 I.D. NO.: 2RPV-W18 

CIRC 700 Gets 6.17 in 2 Coverage Vertical Section 

700 Gets 6..36 in 2 Coverage Horizontal Section 

Covered Area = ( . + 6.36 ) x .50 = 41.5 
15.07 15.10 

.00 Gets 33.28 in 2 Coverage Vertical Section 

00 Gets 16.47 in 2 Coverage Horizontal Section 

Covered Area (33.28 + 16.47 ) x .50 = 12.6% 
201.28 189.01 

450 & 600 Get 3.75 in2 Weld Coverage Vertical Section 

450 & 600 Get 56.95 in 2 T/2 Coverage Vertical Section 

450 & 600 Get 0.00 in 2 Weld Coverage Horizontal Section 

450 & 60° Get 44.92 in2 T/2 Coverage Horizontal Section 

450 & 600 Covered Area = [ ( 56.95 + 3.75 + 3.75 ) 
182.44 + 18.84 + 18.84 

+ ( 44.92 + 0.00 + 0.00 ) ] x .50 
175.93 + 13.08 + 13.08 

= 25.8 %



OUTLET NOZZLE TO SHELL WELDS CONTINUED 

AXIAL 450 Gets 12.77 in2 Coverage Vertical Section of Near Surface 

450 Gets 9.96 in 2 Coverage Horizontal Section of Near Surface 

Covered Area = ('12. + 9.96 ) x .50 = 75.3 % 
15.07 15.10 

00 Gets 180.77 in 2 Coverage Vertical Section 

00 Gets 124.50 in2 Coverage Horizontal Section 

Covered Area = ( 180.77 + 124.50 ) x .50 = 77.8 % 
201.28 189.01 

450 Gets 154.56 in 2 Coverage Vertical Section 

450 Gets 155.82 in2 Coverage Horizontal Section 

Covered Area = (154.56 + 155.82 ) x .50 = 79.6% 
201.28 189.01 

AXIAL CIRC 

Ns 0 45 70 45 0 

75.3 77.8 79.6 41.5 25.8 25.8 12.6 

Aggregate Coverage = 

( 75.3 x (15.07 + 15.10) + (77.8 + 79.6) x (201.28 + 189.01) 

+ 41.5 x (15.07 + 15.10) + (25.8 + 25.8) 

x (182.44 + 18;84 + 18.84 + 175.93 + 13.08 + 13.08) 

+ 12.6 x (216.35 + 204.11) / 

( (15.07 + 15.10) x 2 + (201.28 + 189.01) x 2 

+ (182.44 + 18.84 + 18.84 + 175.93 + 13.08 + 13.08) x 2 

+ (216.35 + 204.11) ] 

Aggregate Coverage = 43.7 %
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DUKE POWER COMPANY Exam Start: 1005 Form NDE-UT-..A 

ULTRASONIC EXAMINATION DATA SHEET FOR PLANAR REFLECTORS Exam Finish: 1034 Revision 4 

Station: McGuire Unit: 2 Component/Weld ID: 2PZR-10 Date: 11/18/97 

Weld Length (in.): 76.0" Surface Condition: AS GROUND Lo: 9.2.3 Surface Temperature: 71 0 F 

Examiner: James W. Setze4, & el: III Scans: Pyrometer S/N: MCNDE 27024 n/jj •Cal Due: 2/14/98 
Examiner: Larry Mauldin . Level: III 450 49.5 dB 70 0 dB 

Configuration: IRGE NOZZLE to PZR LOWEF 
Procedure: NDE-620 Rev: 5 FC: 45T 0] 49.5 dB 70T 0 _dB Si Row S2 

N/A 600 __ dB .OWER HEA( to NOZZLE 
Calibration Sheet No: 60T 0  dB Scan Surface: OD 
9702098, 9702099 Applies to NDE-680 only 

Other: 350-52 dB Skew Angle: NIA 

Max Mp W L Beam Exam IND # 4 % Max Max Max LI L2 Wi Mpl W2 Mp2 Dir. Surf. .Scan ýamps 
R ef ...  

20%dac 20%dac 20%dac 20%dac 20%dac 20%dac 
DO IOT W ITE HMA HMA HMA HMA HMA HMA Do NOT WRIT 

IC50%dac 50%dac 50%dac 50%dac 50%dac 50%dac IN THIS SPACl IN TI'IlS SPXCE 100%dac 100%dac 100%dac 100%dac 100%dac 100%dac 

350 NRI 

450 NRI 

Remarks: 

Limitations: (see NDE-UT-4) 0 90% or greater coverage obtained: yes 0 no 0 Sheet of 
Reviewed Bv: Level: Date: Authorized Inspector: Date: Item No: 

&&4 1 / zo 57B3.110.ool1 
00

-V



DUKE POWER COMPANY FORM NDE-UT-4 
ISI LIMITATION REPORT Revision 1 

Component/Weld ID: 2PZR-10 Item No: B03.1 10.001 Remarks: 

03 NO SCAN SURFACE BEAM DIRECTION HEATER BUNDLE CONFIGURATION 

0 LIMITED SCAN 0 1 [0 2 0 1 0 2 0 cw 0 ccw 

FROM L _0+-O+0 _. to L 0+48" INCHES FROM WO CA. +2.5_ to BEYOND 

ANGLE: 00 0 45 0 60 0 Other 350 FROM.--- DEG to DEG 

0 NO SCAN SURFACE BEAM DIRECTION NOZZLE CONFIGURATION 

OLIMITED SCAN 0311 0 2 1 20 cw 0 ccw 

FROM L to L INCHES FROM WO C/L +2.0_ to BEYOND 

ANGLE: 0 0 0[45 [060 0[Other 350 FROM. 0 DEGto 360 DEG 

[0 NO SCAN SURFACE BEAM DIRECTION 

E3 LIMITED SCAN .01 01 2 1 20 cw 0 ccw 

FROM L to L INCHES FROM WO to 

ANGLE: [0 0 [045 0 60 0 Other FROM DEG to DEG

0 NO SCAN 

[0 LIMITED SCAN 

FROM L to L 

ANGLE: 0o0 [045 0 60 0 Other

Prepared By: JIM SETZER

SURFACE BEAM DIRECTION 

[I1 02 0] 1[-1 2 [1 cw[I ccw 

INCHES FROM WO to 

FROM.--- DEGto----

III Date: 11/24/97 1Sketch(s) attached 0 yes 0 no

fr
Sheet of I 

- - - IReviewed

K-

pector:
DateI

Sheet of I

Date:

....... rý .
I

I
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DUKE POWER COMPANY NDE-91-1 
Limited Examination Coverage Worksheet 

Revision 0 

Examin'ation VolumelArea Defined 

0D Base Metal 0 Weld 0 Near Surface 01 Boltina 01 Inner Radius 

Area Calculation Volume Calculation 

TOTAL AGGREGATE COVERAGE FOR WELD 
AND BASE METAL COMBINED 

Coverage Calculations 

Area Length Volume Volume 
Beam Examined Examined Examined Required Scan # Angle Direction (sq.in.) (in.) (cu.in.) (cu.in.) Percent Coverage 

BASE METAL 1879.8 3042 61.79 
WELD 2862 3299.4 86.74 

AGGREGATE 4741.8 6341.4 74.78 

"Item No: B03.1 10.001 

Prepared By: Level: Date: 11-8_,f 

Reviewed By: X 6Level: [ Date:/,/-Z -_?7

1 **

I.

la
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DUKE POWER COMPANY NDE-91-1 
Limited Examination Coverage Worksheet 

Revision 0 

Examination Volume/Area Defined 

0 Base Metal 0 Weld 0 Near Surface 0 Boltina 0 Inner Radius 

Area Calculation Volume Calculation 

2.6/2 X (1.3 + 1.7) X 2 = 7.8 SQ. IN. TOTAL VOLUME = 7.8 X 78" = 608.4 CU. IN.  

Coverage Calculations 

Area Length Volume Volume 
Beam Examined Examined Examined Required 

Scan # Angle Direction (sq.in.) (in.) (cu.in.) (cu.in.) Percent Coverage 

1 00 N/A 4.4 78 343.2 608.4 56.41 
2 450 S2 6.7 78 522.6 608.4 85.90 
3 350 S2 5.4 78 421.2 608.4 69.23 
4 35/45 CW 3.8 78 296.4 608.4 48.72 
5 35/45 CCW 3.8 78 296.6 608.4 48.75 

TOTAL 1879.8 3042 61.79 

• IItem No: B03.1 10.001
/1I-

Prepared By: /Level: Date: 

Reviewed By* Level: 2- Date:/,--5P7



Ak4-ot lA, -3

DUKE POWER COMPANY NDE-91-1 

Limited Examination Coverage Worksheet Revision 0 

Examination Volume/Area Defined 

0 Base Metal 0 Weld E] Near Surface 01 Bolting 0 Inner Radius 

Area Calculation Volume Calculation 

2.6 /2 X (2.6 + 1.0) = 4.68 = 4.7 SQ. IN. TOTAL VOLUME = 7.8 X 78" = 608.4 CU. IN.  
HEATER BUNDLE VOL = 4.7 X 48 = 225.6 CU. IN.  

Coverage Calculations 

Area Length Volume Volume 
Beam Examined Examined Examined Required Perent Coverage Scan # Angle Direction (sq.in.) (in.) (cu.in.) (cu.in.) 

1 00 N/A 4.7 78 366.6 366.6 100.00 
2 45° S2 4.7 30 141 141 100.00 
3 450 S2 4.2 48 201.6 225.6 89.36 

4 450 S1 2.1 78 163.8 366.6 44.68 

5 45° CW 4.7 78 366.6 366.6 100.00 
6 450 CCW 4.7 78 366.6 366.6 100.00 
7 350 S1 4.6 30 138 141 97.87 
8 350 S1 4.6 48 220.8 225.6 97.87 
9 350 S2 2.1 78 163.8 366.6 44.68 
10 35° CW 4.7 78 366.6 366.6 100.00 

Item No: B03.110.001 

Prepared By- Level: Date:// .  

Reviewed By: ._ Level: Date://.Zo -

I



Pac~~' 1o~

DUKE POWER COMPANY NDE-91-1 
Limited Examination Coverage Worksheet Revision 0 

Examination Volume/Area Defined 
0 Base Metal 0 Weld 01 Near Surface 03 Boltina 0 Inner Radius 

Area Calculation Volume Calculation 
2.6/2 X (2.6 + 1.0) = 4.68 = 4.7 SQ. IN. TOTAL VOLUME = 7.8 X 78 = 608.4 CU. IN.  

HEATER BUNDLE VOL = 4.7 X 48 = 225.6 CU. IN.  

Coverage Calculations 

Area Length Volume Volume 
Beam Examined Examined Examined Required Percent Coverage 

Scan # Angle Direction (sq.ln.) (in.) (cu.in.) (cu.in.) 

11 350 CCW 4.7 78 366.6 366.6 100.00 
TOTAL 2862 3299.4 86.74 

Item No: B03.1 10.001 

Prepared By: , , Level: Date: -97

Reviewed By: •9/•

Level irDte 6 t -
Level: .V Date:,,,Z- "
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DUKE POWER COMPANY Exam Start: 1154 Form NDE-UT-2A 

ULTRASONIC EXAMINATION DATA SHEET FOR PLANAR REFLECTORS Exam Finish: 1230 Revision 4 
Station: McGuire Unit: 2 Component/Weld ID: 2PZR-12 Date: 4/11/96 
Weld ength (in.): 40.0 Surface Condition: AS GROUND Lo: B&W#1 Surface Temperature: 78 
Examlier Rodney G. Sheffield•., I II Scans: Pyrometer S/N: MCNDE 27029 

Rodey Cal Due: 6/14/96 Exami er David Zimmerman evel: II 45 0 59 dB 70 0 dB 
-- Configuration: NOZZLE 

Procedure: NDE-620 Rev:-..-) FC: 45T 0 59 dB 70T 0 dB NOZZLE Flow SHELL 
NDE-640 1 96-02 60 0 57 dB to 

Calibration Sheet No: ** 60T[ 57 dB Scan Surface: OD 
9602073, 96020.72, 9602074, 9602075 Applies to NDE-680 only 

Other. * dB Skew Angle: 

Max Mp W L Beam Exam 
IND # 4 % Max Max Max L1 12 WI Mpl Mp2 Dir. Surf. Scan Damps 

Ref 

20%dac 20%dac 20%dac 20%dac 20%dac 20%dac DO NOT NRITE HMA HMA HMA HMA HMA HMA D:) NC T W ITE 
IN THIS SPACE 50%dac 50%dac 50%dac 50%dac 50%dac 50%dac I THIS) SPACE 100%dac 100%dac 100%dac 100%dac 100%dac 100%dac 

NRI I 0 
NRI, 145° 

NRI I (so.  

Remarks: Scans Other* 00 22, 60°L - 72.5 I FC ** 95-18, 95-19 

Limitations: (see NDE-UT-4) 0 90% or greater coverage obtained: yes 0 no 0 Sheet of 
Reviewed By: Level: Date: Authorized Inspector: Date: Item No: 6&4m f 5.k7 Le; B03.110.003 5- 7-o ooo i `4

4i



DUKE POWER COMPANY FORM NDE- UT-4 

ISI LIMITATION REPORT Revision 1 

Component/Weld ID:._a t 7- Item No:1±L3.no.tQC._ remark.  

-- NO SCAN SURFACE BEAM DIRECTION ,- ,-r, 

El LIMITED SCAN i" [-El 2 [i [312 [-cw[9 ccw Lb) -U•edn 

FROM L.. to L. - INCHES FROM WO. ..I to _c..2_ 

ANGLE: r0 [•I45 E60 other FROM ...LDEG to 3_AoDEG 

5 0 SCAN SURFACE BEAM DIRECTION 

El LIMITED*SCAN Ell 0l 2 Ell 02-2 r-cw[,lccw 

FROM L...to L . INCHES FROM WO to 

ANGLE: E-0 El45 060 other FROM DEG to -- DEG 

-' NO SCAN SURFACE BEAM DIRECTION 

5 LIMITED SCAN El' 1 El 2 EIi [ Ec--c2 El cw 1"__CCW 

FROM t to L ..... INCHES FROM W0 __ to 

ANGLE: ["]0 045 060 other FROM -DEG to -- DEG

"- NO SCAN SUF 

n- LIMITED SCAN E' 1 

FROM L to..... ..  

ANGLIE 0 045 0160 other

tFACE 

02
BEAM DIRECTION 

El-il 02 Elcwlccw
INCHES FROM W0. _ to -_._.....  

FROM DEG to DEG

Sketch(s) attached 
E- yes E- no

Sheet , of.2oQ.
unte:
D e I:

N 
U'

1
¼
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DUKE POWER COMPANY NDE-91-1 
S.......Umnited Examination Coverage Workshee~t Rvso 

Examination VolumelArea Defined" 

0 Base Metal 0 Weld 0 Near Surface 0 Boltina 0 Inner Radius 

Area Calculation Volume Calculation 

1.8 x 5.8 = 10.44 sq. In. 10.44 x 40 = 417.6 sq, cu. In.  

Coverage Calculations 

Area Length Volume Volume 
Beam Examined Examined Examined Required 

Scan # Angle Direction (sq.in.) (in.) (cu.In.) (cu.in.) Percent Coverage

1 
2 
3 
4 
5 
6 
7 
8

45 
60 
45 
60 
45 
45 
60 
60

2 
2 
1 
1 

Cw 
CCw 
Cw 

CCw

10.06 
10.41 
3.22 
1.40 
8.64 
8.64 
8.64 
8.64

40 
40 
40 
40 
40 
40 
40 
40

402.6 

416.4 

128.8 

56 

345.6 

345.6 

345.6 

345.6

"-T7-oj-,, - - = 2386.2

417.6 
417.6 
417.6 
417.6 
417.6 
417.6 
417.6 
417.6 

3340.8

96.41 

99.71 

30.84 

13.41 

82.76 

82.76 

82.76 

82.76 

71.43

Total Volume Examined - 3053.6 /Total Volume Required 4268.8 = 71.5% Total Coverage



~4~#3 

DUKE POWER COMPANY NDE-91-I 
Limited Examination Coverage Worksheet 7/ op', (d Revision 0 

Examination Volume/Area Defined 
0 Base Metal 0 Weld 0 Near Surface 0 Bolting 0 Inner Radius 

Area Calculation Volume Calculation 
5.8 x 1.0 = 5.8 sq. In. 5.8 sq. in. x 40 In. = 232 cu. In.  

Coverage Calculations 

Area Length Volume Volume Beam Examined Examined Examined Required Scan # Angle Direction (sq.In.) (in.) (cu.in.) (cu.in.) Percent Coverage

1 

2 
3 
4

OUL 

60L 

60L 
60L

2 

1 

cw 
Ccw

4.62 
3.275 
4.4 
4.4

40 
40 
40 
40

* 184.4 
131 
176 

176

"7ý0.-4 = 667.4

232 
232 
232 
232 

928

79.48 
56A7 
75.86 
75.86 

71.92

ule/e-
R



DUKE POWER COMPANY Form NDE-UT-2B 
ULTRASONIC EXAMINATION DATA SHEET FOR PLANAR REFLECTORS 

__(continuation) Revision 3 
Station: McGuire Unit: 2 Component/Weld ID: 2PZR-12 Date: 4/11/96 

Max Mp W L Beam Exam IND. # % Max Max Max L1 L Wi Mpl W2 Mp2 Dir. Surf. Scan Damps S ... . I R ef 

20%dac 20%dac 20%dac 20%dac 20%dac 20%dac 
DO 1 IOT W ITE HMA HMA HMA HMA HMA HMA Do NOT WRITI 
IN T IS SP CE 50%dac 50%dac 50%dac 50%dac 50%dac 50%dac IN THIS SPAC i IN T IfS SP),kCE iOdacI 00%dac l00%dac 100%dac 100%dac 100%dac 

NRI 60-L 

Examin r. Rodney G. SheffieldT Aeve!: 11 Examiner. David Zimmerman Level: II 
Remarks: Scans Other' 00 22, 60( - 72.510 FC ** 95-18, 95-19 Sheet of 
Reviewed By: Level: Date: Authorized Insoe or Date: Item No: 

1303.i110.003
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DUKE POWER COMPANY Exam Start: 1211 Form NDE-UT-ýA 

ULTRASONIC EXAMINATION DATA SHEET FOR PLANAR REFLECTORS Exam Finish: 1241 Revision 4 

Station: McGuire Unit: 2 Component/Weld ID: 2PZR-12R Date: 4/11/96 

Weld Length (in.): Surface Condition: GROUND Lo: B&W #1 Surface Temperature: 78 

Examiner: David Zimmerman Level: II Scans: Pyrometer SIN: MCNDE 27029 d••. •Cal Due: 6/14/96, 
Examiner: Rodney G. Sheffield el: II 45 0 dB 70 0 63 dB 

- Configuration: INNER RADIUS Procedure: NDE-680 Rev: 1 FC: 45T 3 -dB 70T 0 .dB Flow 
95-16 60 0 57 dB to _ _ 

Calibration Sheet No: 60T [] dB Scan Surface: OD 
9602035, 9602036 Applies to NDE-680 only Other:. dB Skew Angle: 230 

Max Mp W L Beam Exam IND # 4 % Max Max Max Li L2 W1 Mpl W2 Mp2 Dir. Surf. Scan .lamps 
Ref_1 

200/odac 20%/dac 20%/dac 20%dac 20%dac 20%dac 
DO lOT Wi ITE HMA HMA HMA HMA HMA HMA Do NOT WRITi 

500/odac 50%/odac 50%/odac 50%/odac 50%/odac 500/odac IN THIS SPAC T SPkCE 100%dac 100%dac 100%dac 100%odac 1000/%dac 1000/odac 

60" NRI 

70- NRI 

Remarks: 

Limitations: (see NDE-UT-4) [0 90% or greater coverage obtained: yes 01 no 0 Sheet of 
Reviewed Bv: Level: Date: Authorized Inslector: Date: Item No: 

L. ... & .. B03.120.002
t� J



DUKE POWER COMPANY FORM NDE-UT-4 

ISI LIMITATION REPORT Revision 1 
Component/Weld ID: 2PZR-12R Item No: B03.120.002 Remarks: 

I SURFACE BEAM DIRECTION NOZZLE RADIUS 
0' NC SCAN 
O •LINJIDSCAN 1 0 2 1 2 0 cwccw 

FROM - NA to L NA INCHES FROM WO NA to NA 

ANGLE: [00 0[45 060 0 o ther 70 FROM 0 DEGto 360 DEG 

0 NO SCAN SURFACE BEAM DIRECTION 

OLIMITEDSCAN [0 1 03 2 0 1 0 2 0 cw [3 ccw 

FROM L " _to L INCHES FROM WO to 

ANGLE: 00 045060 eO ther " _FROM DEG to DEG 

[0 NO SCAN SURFACE BEAM DIRECTION 

0 LIMITEDSCAN [0 1 0 2 0 1 2 cw ccw 

FROM L to L INCHES FROM WO to 

ANGLE: 0 045 060 0 Other FROM DEG to DEG 

0 NCSCAN SURFACE BEAM DIRECTION 

[ LIN ITEDSCAN [0 1 03 2 O3 1 El 2 0 cw 0 ccw 

FROM L - to L INCHES FROM WO to 

ANGLE: [00 0 45 [0600 Other FROM DEG to

Date: q-1-,2.%I Sketch(s) attached [3 yes 0 no Sheet of

Authorized Inspector. Date: cLýa_ y ý
LkjCu

I
Vlk



-Alac-r 3 /

I QTY~v
I,! 40.U 44 70 62.86 

0.00

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

600 & 70 USED AS ONE SCAN TO OBTAIN MAXIMUM COVERAGE - NOT TO BE FIGURED 
SEPERATELY.  

-7•,,L O w r5j ._

-DUKE POWER COMPAN Y NDE-91-1 
Umited Examination Coverage Worksheet 

S. ..... ... ..... ... .. . . ..... • . 5- R e v isio n 0 

Examination Volume/Area Defined 
03 Base Metal 0] Weld iE Near Surface 0 Boltina 0 Inner Radius 

Area Calculation Volume Calculation 
3.5 in X 0.5 In = 1.7 sq in 3.5 in X 0.5 In X 40.0 In = 70 cu In 

Coverage Calculations 

Area Length Volume Volume Beam Examined Examined Examined Required Scan # Angle Direction (sq.in.) (in.) (cu.in.) (cu.in.) Percent Coverage 
1* AnO 'tO "LfA•• I
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DUKE POWER COMPANY Exam Start: 1350 

ULTRASONIC EXAMINATION DATA SHEET FOR PLANAR REFLECTORS Exam Finish: 1406

Form NDE-U. ,
-q

Revision 4

Station: McGuire Unit: 2. Component/Weld ID: 2SGA-INLET-SE Date: 12-05-94 
LPER B&W Surface Temperature: 83 F 

Weld Length (in.): 97.34" Surface Condition: As Ground Lo: REF. B 
Scans: Pyrometer S/N: MCNDE27020 

Examiner: Level: 45 W 62.5 dB 70 __] _dB Cal Due: 951101 

Examiner: /,, Level: 2 Configuration: CIRC. WELD 
- N 45T E 61.5 dB 7oT[1 dB S2 Flow S.  

Procedure: NDE 610 Rev: 2 F: NONE dB SAFE END to Nozzle 

Calibration Sheet No: Scan Surface: OD 

9402033,-9402034 60 dB Applies to NDE-M8 only 
Other: dB Skew Angle: n/a 

Max Mp W L Applies only to NDE-620, 640 
INDMax M ax LI L2 Beam Exam D#4 % Max Max Max and 680 Dir surf. Scan Damps 

Ref Mx___ 20%dac 20%dac Wi Mpl W2 Mp2 

DO NOT W ITE HMA HMA 20%dac 20%dac 20%dac 20/odac 
IN THIS S IACE 50Hdac 50%dac HMA HMA HMA HMA DO N OT W ITE 

50%dac 50%dac 50%dac 50/ofac 

450L Nb Recorn able- dicatior s (Axial r Circ.)

Remarks: DUE TO SIGNAL NOISE RATIO CIRC. SCAN WAS PERFORMED AT REF. DB AND AXIAL SCAN WAS AT +6DB

Limitations: (see NDE-UT-4) I] 90% or greater coverage obtained: yes-" no Sheet- of 
Revie Level: Date: Authorzed Inspector Date Item No: 

9 7. 0BO5.070.001 Jf
(J)

"XA 

N1��



FORM NDE- Ml-4 

DUKE POWER COMPANY 
ISI LIMITATION R1EPORT Revision 1 

Component/Weld ID: 54-2L.-5-- s --" -'Item No:1,QIA.2 L remarks: 

I• NO SCAN SURFACE BEAM DIRECTION A,', 5cddlJ 0=/r(- re .  

[1LIMITED SCAN [I [12 Eli [102 [1cw 0ccw ig -Z le- u a,&d,, 

FROM L 2__t0 L-- INCHES FROM-W- , to jt<t'

ANGLE: []0 0'J45 L060 other . FROM 12_DEG to 3.O_.DEG 

E- NO SCAN SURFACE BEAM DIRECTION 

L LIMITED SCAN El 1 [12 E. i [1 2 cw El ccw 

FROM L..tLto INCHES FROM W0O . to _____-.-_ 

ANGLE: [-]0 E145 [060 other FROM - DEG to -- DEG 

[1 NO SCAN SURFACE BEAM DIRECTION 

[1 LIMITED SCAN D 1 [1 2 El]1l2 [cwElccw 

FROM L_. to L - INCHES FROM WO____ to 

ANGLE: [00 [145 [160 other FROM -DEG to -- DEG

E-] NO SCAN 

L] LIMITED SCAN.

SURFACE 

Elr [ 2

FROM L _ to L..  

ANGLE: Lo E145 060 other

BEAM DIRECTION 

Ell [iz [cwEccw

INCHES FROM W0 __ to -....  

FROM - -DEG to DEG

Skths attafle
Sketchi(s) attae[ Do]s 0] no

Sheet - of _- _ _ -

A
Date: ia,--/a-- 4/

i

o
A



Fowr 001&4 (R4-88)
ULX POWER~Zj~N 44f� t � ived4 �jt 

-� I-� CT IC....

Station e r3U j C.r Unit A Rev.__ File No. Sheet -_ Of __ 

Subject _2 SGIM- XZAJk•-"L I ..... .._By__________________ By Date--J2 ,,5"- ..  

:eProb No. , 070. 061 , Checked By, , Date /, 

51 E 
If " 

1.4 &Z 

-- T -- 7 

I* 

~- , , _ 

bat W ----------------4 

* 4. .  

7 .1 A .0.  

--A

.0_.,_ 

-- -- - -- -- - -- -- - -- -- - -- -- - -- I ! I , 
--------------------------



DUKE POWER COMPANY Exam Start: 1411 

ULTRASONIC EXAMINATION DATA SHEET FOR PLANAR REFLECTORS Exam Finish: 1434

I Form NDE-b 4

Revision 4

Station: McGuire Unit: 2 Component/Weld ID: 2SGA-OUTLET-SE I Date: 12-05-94 
PER B&W Surface Temperature:.__83 ° F 

Weld Length (in.): 97.34" Surface Condition: As Ground PLo: REF. B Surfaeterr e 83 M DF Scans:Pyrometer S/N: MCNDE27020 

Examiner: Level: Scans: 
45 • 62.5 dB 70 r-1_dB Cal Due: 951101 

Examiner:/•], Level: - Configuration: CIRC. WELD 45T • 61.5 de 70"I ____ da SL.1.. FlOW R 

Procedure: NDE 610 Rev: 2 FC: NONE D Nozzle 

60 - dB SAFE EN to 

Calibration Sheet No: Scan Surface: OD 

9402033,9402034 dB Applies to NDE-8 only 
9420394204Other: dB Skew Angle: n/a 

IND #M% p w, L Ll L2 Applies only to NDE-620, 640 Beam Exam 
4 max Max Max and 680 Dir surf. Scan Damps 

Ref Ma 
20%dac 20%dac Wi Mpl W2 Mp2 - -urf

HMA HMA 20%dac 20%dac 20°/dac 20//ldac 
DO N T WRIT E DO NOT W ITE 
IN THIS SFACE 50°/odac 50%dac HMA HMA HMA HMA IN THIS SPA CE 

50%dac 50/odac 50%dac 50/odac 

4501L No Recor lable-Ir dicatior s (Axial c r Circ.) 

___ _-I

Remarks: DUE TO SIGNAL TO NOISE RATO CIRC. SCAN WAS PERFORMED AT REF. DB AND AXIAL SCAN WAS AT +6 DB

Limitations: (see NDE-UT-4) E•] 90% or greater coverage obtained: yesE-
Level:

no [Ij
Date: Authorized Inspector Date

T

Sheet of____

Item No: 
B05.070.002

V

.jV

K



DUKE POWER COMPANY FORM NDE- UT-4 

ISI LIMITATION REPORT Revision 1 

Component/Weld ID:-2i. i .'-L Item No: TQ .•.Z. remarks:.  

NO SCAN SURFACE BEAM DIRECTION ,, l _ -F 

SLIMITED SCAN r1 [. [E]R 2- [-]C E 2,cwccw 
- Ae, I Z, A....  

FROM L_ _Q_.__tjo L_ . INCHES FROM O.__-- to 

ANGLE: S00 -E45 10160 other FROM .g DEG to •'O DEG 

" NO SCAN SURFACE BEAM DIRECTION 

rl LIMITED SCAN S1i 2 Ell r-12 Si cw ']ccw 

FROM L___to L INCHES FROM WO _ to 

ANGLE: SO 5-145 [160 other FROM DEG to DEG I 

" NO SCAN SURFACE BEAM DIRECTION 

5 LIMITED SCAN Si ES S 2 Ell cwflccw _'_ _-]_CW_--1CC 

FROM L_ _. to LL INCHES FROM WO-___ to 

ANGLE: [10 [--45 5l-60 other FROM -DEG to DEG

5-] NO SCAN 

r-1 LIMITED SCAN

SURFACE 

S' i1" 2

FROM L_ . ,to L_---

ANGLE: [SO S45 5-60 other

BEAM DIRECTION 

Eil S 2 0Ecw 0 ccw

INCHES FROM W0O _ to 

FROM DEG to -DEG

I.

Sketch(s) attached 
IFJ yes r no

t

b 

(A 

�zi

4-

0J

F
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DUKE POWER COMPANY Exam Start: 1350 

ULTRASONIC EXAMINATION DATA SHEET FOR PLANAR REFLECTORS Exam Finish: 1406

Form NDE-U. ,
�q.

Revision 4

Station: McGuire Unit: 2 ComponentAWeld ID: 2NC2F-1-2 __ Date: 12-05-94 
9731PER B&W Surface Temperature: 83 o F Weld Length (in.): 97.34" Surface Condition: As Ground Lo: REF. 1 

:Scans: Pyrometer S/N: MCNDE27020 
Level: 45 F'• 62.5 dB 70 _'- __dB Cal Due: 951101 

Examiner: ,, , Level:. 7. Configuration: CIRC. WELD 
-o-ue - 45T L] 61.5 dB 70TL dB 82 Flow $1 

Procedure: NDE 610 Rev: 2 FC: NONE d PIPE to SAFE END 

Calibration Sheet No: Scan Surface: OD 

9402033,9402034 60T [ ___dB Applies to NDE-M80 only 
Other: dB Skew Angle: n/a 

SMax Mp W L L 1-2 Applies only to NDE-620, 640 LiD#% Ma a a and680Beam Exam 

4 % Ma Max ax'and 680 _Dir surf. Scan Damps 
Ref 'I 

20%dac 20°/odac Wi MPl W2 Mp2 
DO NCT WPIT E HMA HMA 20%dac 20%dac 20%dac 20%dac DO NCIT DO NOT WMAITE 

IN THIS SIACE 500/dac 50%dac HMA HMA HMA HMA IN THIS SP C CE 
I I 50%dac 50%dac 50/odac 50%dac 

450L N Recordable-h dicatlor s (Axial c r Circ.) 

_ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ I _ _ _ _ _ _ -

Remarks: DUE TO SIGNAL TO NOISE RATIO CIRC. SCAN WAS PERFORMED AT REF. DB AND AXIAL SCAN WAS AT +6DB 

Limitations: (see NDE-UT-4) IX 90% or greater coverage obtained: yes E] no Sheet of...  
Reviewed By, Level: Date: Authorized Inspector Date Item No: 

AZc -7 7____B5.3000

A 

4



DUKE POWER COMPANY FORM NDE- UT-4 

ISI LIMITATION REPORT RevimIof 1 

Component/Weld ID: 2A. No_.Item No:J5.L.z2 remarks 

NO SCAN SURFACE BEAM DIRECTION , S c,,., tu .  

El LIMITED SCAN [R 1 El 2 Ei1 Ez2 0cwrE-ccw Je-.  

FROM L__ L_.0_--- INCHES FROM. . to r 

ANGLE: E-o M-45 EO6 other FROM ... r DEG to .2d 4DEG 

L NO SCAN SURFACE BEAM DIRECTION 

El LIMITED SCAN Ell E 2 i El• 0 0 cw0lcCcw.  

FROM L[ _to L. - INCHES FROM WO_ _ _ to __.__ 

ANGLE: LO [145 E60 other FROM -DEG to ____-DEG 

E- NO SCAN SURFACE BEAM DIRECTION 

E] LIMITED SCAN ElI lI [2 l 1 0 l cw EL cw 

FROM L ____to 1 INCHES FROM W0_,.. ,. to ... .  

ANGLE: 00 E-45 E60 other FROM DEG to __ DEG

[] NO SCAN 

rI- LIMITED SCAN

SURFACE 

01 02
FROM Elo ,4t5 L___0 
ANGLE: [--10 E]45 0]60 other

BEAM DIRECTION 

El En2 nlcw0lccw
INCHES FROM WO ,___ to . ...  

.FROM DEG to _DEG

Sketc~s) atacne

Skeh(s) attaceno g•es' 0- no

Sheet .of-
Date:Date: Q•-11-44

V 

4.
4-I



Lj.--ý_ PU _= -OMPANý
•Orm 00164 (R-41-88)

jq~IA"~A-- t4

Station f -Unlt . Rev.__ File No. Sheet-, Of.  

i Subject-2 • Ale -

B~y-_L-' -2t i Date1..,I 

-Prob No. ,• ", 130. 002. Checked By .;i irmA Date _,Z___9_"_ _ 

IL I 

I R L 

I , I 

I ,5' I I -x 
A.-----------------

- J/w` 
*- \ 

S- -. . ,.: •.  

I 9 ,

-•r ~ z) -" - - -- - -

* - -- - - - - - - - -- .---- ----- --- --- -

- -- - -s -• - - - - - - - - - - - - - - - - - - - -- -

----

LUs
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DUKE POWER COMPANY Exam Start: 1411 

ItULTRASONIC EXAMINATION DATA SHEET FOR PLANAR REFLECTORS Exam Finish: 1434

Form NDE-Ui-?-A,

Remarks: DUE TO SIGNAL TO NOISE RATO CIRC. SCAN WAS PERFORMED AT REF. DB AND AXIAL SCAN WAS AT +6 DB

Limitations: (see NDE-UT-4) F]
Reviewed By: Level:

II

90% or greater coverage obtained:

0 1,

no' J

Station: McGuire Unit: 2 Component/Weld ID: 2NC2F-1-3 _ Date: 12-05-94 
I PL ER B &1W S uDcT m e atue: 12 305-9 

Weld Length (in.): 97.34" Surface Condition: As Ground PER W surface Temperature:E83 F 

Examiner: • •,-/ . Level: 7r,7 Scans: Pyrometer S/N: MCNDE27020 Examiner 45 Lev 62.5 dB 70 __ dB Cal Due: 951101 

Examiner: .,•%..•,...• Level: 43 Configuration: CIRC. WELD 
"45T r 61.5 dB 70T70 dB C r FoW 

Procedure: NDE 610 Rev: 2 FC: NONE Sow 

Calibration Sheet No: dB PIPE to SAFE END 

60o Se NScan Surface: OD 
9402033,9402034 LIt____ dB Applies to NDE-880 only 

Other: dB Skew Angle: n/a 

IND Max MP IW L L2 Applies only to NDE-620, 640 
Li Mp W L L L2 Beam Exam IND # 4  % Max Max60Dap 

# Ref Max a 6_Dir surf.  
Wl Mpl W2 Mp2 ' 20%dac 20%dac 

D 0 N T W I T E HMA HMA 20%dac 20./%dac 20%dac 20%dac 
E50%dc 50%dac HMA HMA HMA HMA DO NOT W ITE 

N50%dc 50TSdec 50%dec 50%ddac 

450Li Nb Recor Jable-r] dicatior s (Axial r Circ._

t$

i

V.  

0

Revision 4



)

DUKE POWER COMPANY FORM NDE- UT-4 

ISI LIMITATION REPORT Revision 1 

Component/Weld ID:24•,,•- _L2-, LItem No: 4-;./3d remarks 

j] NO SCAN SURFACE BEAM DIRECTION -AL6 le .. 12e.

LI UMITED SCAN 0ii 21 I [i 2 L -ElcWE1cc2 7-4 

FROM L._._...to L 77,54. INCHES FROM WA< ._._..-

ANGLE: ["]0 [145 0'60 other - FROM _ o DEG to 2.i .... DEG 

El NO SCAN SURFACE BEAM DIRECTION 

LI LIMITED SCAN 0Ii L2 '/ Ell 1i Elcw [7 ccw 

FROM L. _to L--- INCHES FROM WO to 

ANGLE: ["10 [E45 El-60 other FROM -DEG to -DEG 

El NO SCAN SURFACE BEAM DIRECTION 

ILIMITED SCAN rli -1 El'l iz 2-'cw l-EECCW 0_ _ _ _ 

FROM L_ - to L_ - INCHES FROM WO _ to -----

ANGLE: E10 045 0"60 other FROM -DEG to -- DEG 

El NO SCAN SURFACE BEAM DIRECTION 

r] LIMITED SCAN Eli l2 El 1 l El2 Elcw-Elccw 

FROM L. .to .--- INCHES FROM WO _ to Sketch(s) attached 

ANGLE: -0E [-45 El60 other FROM DEG to D.DEG 8-is E no 

Prepared By'j Level: Date: Sheet of.  

Reviewed By: Date: Authorized Inspector. Dote:

3

Jr /



LJ; POW�r:� �OM�AN
-orri 00164 (R4-88)

4

Station Uni-- Rev.__ File No. Sheet__ OfL__ 
Subject -2 SM 2 "kP. -3 

By -iG-•Date e

-Prob No. 1os5. 13,0 003, Checked By- jvS'/z Date /2"; 

I 

-1- II 

zit 

49 

_w\ IA 

(is s- - I 

/ i " _ _ 7N_ 

_ _ 

II 

,~f t__ / ,I " "



'I

DUKE POWER COMPANY Exam Start: 1302 Form NDE-UT-2A 

ULTRASONIC EXAMINATION DATA SHEET FOR PLANAR REFLECTORS Exam Finish: 1319 Revision 

Station: McGulre Unit: 2 Component/Weld ID: 2NC1 6-WN8A Date: 419/ 6 

Weld Length (in.): 54" Surface Condition: AS GROUND Lo: 9.1.1.6 Surface Temperature: 70 

Examiner: Guy G. Bibb , ,y%,Level: III Scans: Pyrometer S/N: MCNDE 27069 
>Cal Due: 6/1 4196 

Examiner: James H. Reso Level: I 45 03 dB 70 0]3dB 
e N 1 RConfiguration: pipe (P1) to Nozzle (PC. B) 

Procedure: NDE-610 Rev: 2 FC: 45T 0 dB 70T 0"1 d B 1 Flow S2 
60 03 dB COOL LOOP to NOZZLE 

Calibration Sheet No: 60Ti d1 Scan Surface: OD 
9602033 - Applies to NDE-680 only 

Other. 45L 52* dB Skew Angle: 

Max Mp W L Beam Exam IND # 4, % Max Max Max L1 L2 Wl Mpl W2 Mp2 Dir. Surf. Scan Damps 
Ref 

20%dac 20%dac 20%/dac 20%dac 20%dac 20%dac 
DO lOT WIIITE HMA HMA HMA HMA HMA HMA D NOT WRIT 

50%dac 50%dac S0%dac S0%dac 500/odac 50%dac IN THIS SPAC IN TI iIS SPA kCE 100%dac 100%dac 100%dac 100%dac 100%dac 100°/dac 

NRI 

NRI 

Remarks: DID NOT SCAN WITH + 14db DUE TO SIGNAL TO NOISE RATIO 

Limitations: (see NDE-UT-4) 0 90% or greater coverage obtained: yes 0 no 0 Sheet , of, i 
Reviewed Bv: Level: Date: Authorized Insoector. Date: Item No: 

13 5. 09.031.001

�i,.



--.9

DUKE POWER COMPANY FORM NDErUT-4 

ISI LIMITATION REPORT Revision 1 

Component/Weld ID: 2NC16-WN8A Item No: B09.031.001 Remarks: 

SURFACE BEAM DIRECTION DUE TO BRANCH CONNECTION o NO SCAN WELD 

0 LIMITED SCAN 0 1 0 2 0 1 0 2 0 cw 0 ccw 

FROM L - to L INCHES FROM WO _ 0.0 to _ 2.0 

ANGLE: 0 0 0 45 0l 60 0 Other FRO. FROM 0 DEG to 360 DEG 

SURFACE BEAM DIRECTION WELD JOINT CONFIGURATION 
0 NO SCAN 

0LIMITED SCAN [j 1 0 2 0 n2 cw ccw 

FROM L ..-.. to L INCHES FROM WO to 

ANGLE: 0 0 0 45 0 60 0 Other FROM 0 DEG to 360 DEG 

SURFACE BEAM DIRECTION 
0l NO SCAN 

0 LIMITED SCAN Qi 02 [ 1 0 2 cw [3 ccw 

FROM L to L INCHES FROM WO to 

ANGLE: 0 0 0 45 0 60 0 Other FROM DEG to -DEG

0 NO SCAN 

0 LIMITED SCAN

SURFACE 

1 102

to L

BEAM DIRECTION

0 1 0 2 0 cwn ccw

INCHES FROM WO

ANGLE: []0 0 45 [060 nOther _

to

FROM DEG to

Date: 4/9/96 1 Sketch(s) attached 0 yes 0 no Sheet of

Date: q- Pc!
e

FROM L

K
nj

I !



DUKE POWER COMPANY NDE-91-1 
Umited Examination Coverage Worksheet Revision 0 

Examination Volume/Area Defined 

0 Base Metal 0 Weld E0 Near Surface 01 Boltina 0 Inner Radius 

Area Calculation Volume Calculation 

DRWG #1 - .77" x 2.2 a x 27"= 45.7 DRWG #2 
.77" x 2.2" x 27" = 45.7 TOTAL WELD LENGTH 
= 54u 

Coverage Calculations 

Area Length Volume Volume 
Beam Examined Examined Examined Required Percent Coverage Scan # Angle Direction (sq.in.) (in.) (cu.in.) (cu.in.)

DRWG #1 
DRWG #1 
DRWG #1 
DRWG #1 
DRWG #2 
DRWG #2 
DRWG #2 
DRWG 2

450 

450 
45, 
450 
450 
450 
450 

450

1 TO2 
2 TO 1 

CW 

CCW 
1 TO 2 
2TO 1 

CW 
CCW

1.69 
0 

1.69 
1.69 

1.61 
0 
0 
0

27 
27 
27 
27 
27 
27 
27 
27

45.7 
0 

45.7 
45.7 

43.47 
0 
0 
0 

ipo.'7 --

45.7 
45.7 
45.7 
45.7 
45.7 
45.7 
45.7 
45.7

ficrejeOTt

100.00 
0.00 

100.00 
100.00 
95.12 
0.00 
0.00 
0.00

oo ," 4 9

I Item No: B09.031.001 

Prepared By: AV Level: Date: 4/9196 

Reviewed By Level: Date:
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DUKE POWER COMPANY Exam Start: 1341 

ULTRASONIC EXAMINATION DATA SHEET FOR PLANAR REFLECTORS Exam Finish: 1353
-4.

Form NDE-L, A

Revision 4

Station: McGuire Unit: 2 Component/Weld ID: 2NC22-WN 4 Date: 11-29-94 
- NDE 90 

Weld Length (in.): 63" Surface Condition: As Ground Lo.:9.1.1.6 Surface Temperature: 75 F 
,, E- Scans: PyrometerS/N: MCNDE27023 

Examiner: Level: 45 n 64 dB 70 _'-' _ dB Cal Due: 951101 
Examiner: -- Level: - Configuration: Branch Connection 

ExanerLevl:345T [ 64 da 70T[ _ da$ Si2 
Procedure: NDE 610 Rev: 2 FC: Flow 

Calibration Sheet No: dB Coolant Loop to Nozzle 
Scan Surface: OD 

9402024 dB Applies to NDE-M80 only 
------ _ Other: dB Skew Angle: nfa 

IND# _ Max Mp L L Applies only to NDE-620, 640 Beam Exam 
D % Max Max Max and 680 sDr f. Scan Damps Ref Max Dir2 surf.Di 

"- - -____ - 20%dac 20%dac Wl Mpl W2 Mp2 

D0W NCI T E HMA HMA 20%dac 20%dac 20%/dac 200dac DO NOT WRITE 
IN THIS SF ACE 50%dac 50%dac HMA HMA HMA HMA IN THIS S P . C E 

50%dac 50%dac 500/odac 50/odac 

450L Nb Recor lable i dicatior s (Axialc r Circ.) 

Remarks: 

Limitations: (see NDE-UT-4) FA] 90% or greater coverage obtained: yesr_] no [R] Sheet-of
Reviewed By: Level: Date: Authorized Inspector Date Item No: 

,. Li . /V-C-. - -Z B09.031.002
/

IJ'

i



DUKE POWER COMPANY 
ISI LIMITATION REPORT

FORM NDE- IT-4

Component/Weld ID: 2NC 22-WN4 Item No: B09.031.002 remarks" 
E NO SCAN SURFACE BEAM DIRECTION Due to Branch Connection 
MX LIMITED SCAN ll 0 E 2 El 1 EX 2 ' xl cw X ccw weld 

FROM L _-to L-.. INCHES FROM WO__ 0.0" to 2.0" 

ANGLE: E0l IE145LEl60 other -_:- FROM O..DEG to 3 6 0 DEG 
LJX NO SCAN SURFACE BEAM DIRECTION 

El LIMITED SCAN El EIXl 2 El 1 7El2 El cw I-] ccw Not Required by "SI Plan 

FROM L. _to L____ INCHES FROM WO- to ......  
ANGLE: El0 [X145LE160 other FROM 0  _DEG to -3 60DEG 

NO SCAN SURFACE BEAM DIRECTION 

El LIMITED SCAN E11 El 2 E1 M-2 m cw El ccw 
FROM L -- to L.--- INCHES FROM WO__-- to 

ANGLE: El0 El45 El"60 other FROM DEGto DEG __'

J NO SCAN SUI 

LIMITED SCAN Eli 
FROM L..to L 

ANGLE: ElO I-145 El60 other

RFACE 

EDl2

BEAM DIRECTION 

1E1 El-2 ElcwEl ccw
INCHES FROM WO0. to 

FROM -- DEG to DEG
Sketch(s) attached 
[ es 0l no

Sheet ���of______ Date:

F

Sheet _ of
I



Limited Exam Data Sheet 
Station C, 'YU/itc Unit ? I.D. # l/e zz-k/ < 

By /D7 Date ____ 0_P Item # Z0-9-0 3 C9.  
Checked By 7/ $'i, ( Date /2-7-54' Page-Of_ 

DETERMINING THE CUMULATIVE TOTAL OF WELD VOLUME INSPECTED 
(in percentage) 

Total Cross Sectional Areaf, tf L x (Number of Scans)-.k-= -•_.Ž (% Factor)

Vessels:

Area Loss: Zone -#i 

Zone #2 
Zone #3 -"_ /_//_._'_ 

Total Zone Loss X(%Fa 100 % of Loss 
Lump Sum Lcss• .rh" Other Limitations + 

Total Loss _ _ • 

1 - (Total Loss)ý = _ of Coverage 
(Additional _% of Partial Coverage) 

Qualifies for Request for Relief 0 Yes 03 No

Piping: 
Axial Scan /5"L VA'16• .(Loss)-/.--- (% Factor) x 100=.._.. % of Loss 

Circumferential Scan Over Root Area 0 Yes 0 No - % of Loss 

Axial Loss + Circ. Loss = /2= _% Loss 

Additional Losses (Due to hangers, restraints, etc.) + % Loss 

Explain: Total % Loss 

_see - TrA9 r -Ato~ e- iAra&r

10096 - (Total Loss) SQ - = 1q,.96 % of Coverage 
Qualifies for Request for Relief Er Yes 0 No

Disposition:

II By. Date:
11

-j
By

|1
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Sai on -- .-C...-- M Re.--- 

110 _ _~L~ui Unit Z. Re___ File No. Set 

Subject ZLLL:ýL 0.~Li4L L 7'. ..  

10 A/ _ By. Date 

Prob No.- J709. 0J/, OQLZ. Checked By__________ Date___
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DUKE POWER COMPANY Exam Start: ,qIo

ULTRASONIC EXAMINATION DATA SHEET FOR. PLANAR REFLECTORS lExam Finish: / Vid

I unit. 17 I (�nmnnncintiWc�tr�tfl �A/CZ? -

Form NDE-UT-2A

Revision 4

I mt" .- 7L I rnm I AI k 1p - , ,Al C Z I -.o, " Dta, - -

Examiner. Level:

Procedure: AJl&J. 61t Rev: Z

Calibration Sheet No: 
@9'o02- 03S
qqo02. 0 . 6

Y

FC:

A10Ad"

Lo: 9.1 / (6)

Scans: 
45LE. (0 9 dB 

45T 0 7 7 dB 
6o. wEqvd 

60 El______dB

70 E-- _ dB 

70T dB

60T [:1I dB 
. -Other. dB

Surface Temperature: 93 0 F 

Pyrometer S/N: .7oZ 3 

CalDue: ..... s//o/
Configuration: C, 

-2. Flow .  

A10 Z Sur&--toeOD

Skew Angle:
Appies to NDE-W80 onty

IN Max Mp w L L1 L2 WI Mpl W2 Mp2 Beam ExamScn Dap 

Max Max Max Dir suf.  # 1Ref 

20%doc 20%dac 20%dac 20%dac 20%dac 20%dac 

DO N T W ITE HMA HMA HMA HMA HMA HMA DO NOT W ITE 
IN THIS -S I ACE 00%dac 50%dac 50%dac 50%dac .50/,dac 50%dac IN THIS SP 1kCE 

100% dac 100% dec 100% dac 100% dac 100% dac 100% dac 

- LL7L -A-0 -- C o 0R.L A 13 / A- A.l Q I r ,A_7 

Remarks: 

Limitations: (see NDE-UT-4) i] 90% or greater coverage obtained: yesf" no~l Sheet-o._of, 

Reviewed B Level: Date: Authorized Inspector Date Item No: 

2/ -A" 8,031.003

0 I,

I I I I I I. . . .

Scan urface: OD



DUKE POWER COMPANY FORM NDE- UT-4 

ISI LIMITATION REPORT J Revision 1 

Component/Weld ID:, A' L-A j U Item No: ao D. 0 .o3 remarks: 

[ NO SCAN SURFACE BEAM DIRECTION o 5  d'J' 4 
r LIMITED SCAN 0--i 1[Z 2 JD E1 I0 2 cw 0 ccw 1 -7 M 

FRC~ML_ -)'n_~~to I 3g(-"Ai l k 

ANGLE: [J0o Q45 [-160 other - FROM C) DEG to 3_,-6 DEG 

[] NO SCAN SURFACE BEAM DIRECTION 

[1 LIMrrED SCAN El1 [12 Ei LDz [Dcwflccw 

FROM L to L,. INCHES FROM WO __ to 

ANGLE: ['10 045 E160 other FROM -DEG to -- DEG 

[- NO SCAN SURFACE BEAM DIRECTION 

LIMITED SCAN D[ Eiz Di 0 z [-EcwiElccw 
FROM L__ -to L.... INCHES FROM WO_ to 

ANGLE: [:0 145 060 other FROM DEG to DEG

[1" NO SCAN SURFACE

[1 LIMITED SCAN Eli 

FROM L ... to L__.  

ANGLE: [10 [145 E160 other

BEAM DIRECTION 

0i-1 [12 [cw[0lccw0-z
INCHES FROM W0__ to 

FROM -DEG to ,DEG
Sketch(s) attached 
J] yes E- no

Sheet ." of.
Date:

am\
I I

ýb



&&/~•-h 6-
I= 27c-i 4 -

Limited x Data.,Sleet 
Station Au. lux--A4e___" Unit-. LD.# 1_C W._-___ 

-Date _L-_"-_ Item# &bO5.1-.oh3 
Checked By - . .Date 1.2 -7- 2f Page.__.OfL_.._

DE'ERMINING THE CUMULATIVE TOTAL OF WELD VOLUME INSPECTED 
(in percentage) 

Total Cross Sectional Area- x (Number of Scans)--= (9 Factor)

vessels:

AreaI .oss: Zone #1 
Zone #2 
Zone #3 L 

Total Zone Loss /(%'Factor) x 100 =____Y6% of Loss 
Lump Sum Los Fro er Limitations + 

Total Loss 9___ 0 
10096 - (Total Loss) •% of Coverage 

(Additional 96 of Partial Coverage) 
Qualifies for Request for Relief 0 Yes 0 No

Piping: 
Axial Scan (Loss)./..___ (96 Factor) x 100=._._ % of Loss 
Circumferential Scan Over Root Area 0 Yes 0 No - % of Loss 
Axial Loss + Circ. Loss _ /2= - % Loss 
Additional Losses (Due to hangers, restraints, etc.) + % Loss 
Explain: • - -- .___.Total % Loss

100% -. (Total Loss) • /o &=.. 96 of Coverage 
Qualifies for Request for Relief Er Yes 0 No

Disposition:

By: Date:
I

q
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DUKE POWER COMPANY Exam Start: ty 

ULTRASONIC EXAMINATION DATA SHEET FOR PLANAR REFLECTORS Exam Finish: t.5-31T

Form NDE--YT-2A

Revision 4

Station: Unit: z- T component/Weld ID: zs -,5R -2- -"Date: /z 1.--? 

Weld Length (in.): cV, ?._ Surface Condition: , ., -LO--, "Surface Temperature: -7 . "I o F 

Scans: •Pyrometer S/N:. •eJi20= Z..-L 
Examiner: ',•,=•,eA Level: 45 E] _ d 70 Cal Due: o 

Examiner: Level: 09 0 Configuratlon:,V-d&/:.- .. -.tj5 

Procedure: ,dD- Go0 Rev:/ FC: 4)59 .5 rB O Flow 
C- l 60 dB to 

Calibration Sheet No: Scan Surface: OD 
C, (0 7 a 0 360TA~nnles to NDE.68 only 

Other: dB Skew Angle: e Os 

IND Max Mp W L L1 L2 WI MpI W2 Mp2 Beam Exam Dir suirf. Scan Damps 

Re Max Max Max i But R41ef 

20%dac 20%dac 20%/.dac 20%dac 20%dac 20%dac 

DO N T W ITE HMA HMA HMA HMA HMA HMA DO NOT W ITE 
IN THIS -S ACE 50%dac 500/,dac 50%dac 0/dac S0ac 50%dac I N "H I S SP A.CE 

100% dac 100% dac 100% dec 10*% dec 100% dec 1000%da ' " 
h)-

- _ _ _

Remarks:

_______ I _________ I I A I. A

,A,

Limitations: (see NDE-U ) r3 90% or greater coverage obtained: yes'- no Q Sheet_.of-, 

Reviewed By. Level: Date: Authorized Inspector Date Item No: 
C-OZ 1 Z..OOZ.

L.

C,



IExam Start: IS(,

ULTRASONIC EXAMINATION DATA SHEET FOR PLANAR REFLECTORS IExam Finish: /2•

F) -7 Form NDE-UT-2A
4

Revision 4

S tation: h ., t- - U nit: z . iC om ponent/W eld ID : . - - - D ate: -,) I- / 
• -M,-E C -10r Surface Temperature: -7 7'oI_

Weld Length (in.): 9 Surface Condition: ,• s LJO-L,- , LO:P-u oc e r T mp tnr &-.1 L i Scans: Pyrometer S/N:.•• • ?"o• 

Examiner: ., Level; Z? S n 
''_45 dB 70 El ,dB Cal Due: q',0 t 

Examiner: Level: Configuration: ,0FweZ "•iu-.

P ro ce d u re : , R ev: F C : ,4 E5T 60 l"]3 dBlS, z -- F lo 5.  

Calibration Sheet No: 
GOT ____ dB Applies to NDE-680 onlyi Other. dB Skew Angle: 17.  

IN Max Mp W L LW Mpl W2 Mp2 Beam Exam 

#4 % Max Max Max Dir surf. Scan Damps 
Ref 

20%dac 200/%dac 20%dac 20%/dac 20%dac 20%•ac 

DO NCT W ITE HMA HMA HMA HMA HMA HMA DO NOT WFITE 
IN THIS SF ACE 50%Sdac 50°0%dac 50%dac 50%dac 50%d/dac 50%dac IN THIS SP CE 

100% dac 100% dac 100% dac 100% dec 100% dac 100% dac 

- -A

Rem arks: _ .. d.-7,..I H " (,7,6 ___'__ ____ 

Limitations: (see NDE-U'r-) 90% or greater coverage obtained: yes[IQ no 0 Sheet_. o 

Reviewed By: /'\ /" Level: Date: Authorized Inspector Date Item No: 

L-Sj ,k~ 12t 2a1 I(qg q-1--- IAý C-0 - 117-C.0

(/I

DUKE POWER COMPANY

i



DUKE POWER COMPANY FORM NDE- UT-4 

ISI LIMITATION REPORT Revision 1 

Component/Weld ID: •.5.? -L.5. L- z.. Item No:- LzL)Z s,_ao Z_ remarks: 

• NO SCAN SURFACE BEAM DIRECTION 

j3 LIMITED SCAN E 1 [3•2 [3i [] 2 Ecw El ccw Am• @Zc 1rri', 

FROM L_____to L_ _ INCHES FROM WO -. Z 7" to _3 -A 'e•/ -S % .  

ANGLE: E10 0-45 [360 other 2.L FROM L... DEG to .a.•._DEG -•, 

E" NO SCAN SURFACE BEAM DIRECTION 

El LIMTED SCAN Eli El-- El 1[E12 El-cw El ccw 

FROM L...J._to L._______ INCHES FROM W0 __ to 

ANGLE: Elo El45 [160 other FROM -DEG to DEG 

-' NO SCAN SURFACE BEAM DIRECTION 

El LIMITED SCAN Eli [1 2 El 1 El-2 El-cw El ccw 
FROi L__ -to L .. INCHES FROM W0 __ to 

ANGLE: 10 [E145 -'160 other FROM -DEG to - -DEG 

El NO SCAN SURFACE BEAM DIRECTION 

El LIMITED SCAN El [1l 2 El-1 El-2 Elcw El ccw 

FROM L __ to L____ INCHES FROM WO .__ to -Sketch(s) attached 

ANGLE: Elo0 [45 El60, other FROM DEG to -DEG ('yes ElOno 
Prepared By: Level: Date: Sheet 

Reviewed By: Date. Authorized Inspect C Date: RI BYD ? e. 1N 3 /..,'-"f4f

at'

V1

I



Ara-- e r0 

nimited Exam Data Sheet 
IIstation -,,Kt. -, Ca /in7 unit z. L.D. #?','t 07, 

3Date A2 - {$-2f Item # /cT) a, OZ.., o_ 
Checked By DateI P.ge__Of-

DETERMINING THE CUMULATIVE TOTAL OF WELD VOLUME INSPECTED 
(in percentage) 

Total Cross Sectional Area- x (Number of Scans)_ -= (% Factor)

Vessel 
Area ILoss: Zone -#1 L.K 

Zone #2 k/.4 
Zone #3 ý/.  

Total Zone Loss .!! . /(%'Factor) A•/L. x 100 % of Loss 
CLump Sum Loss Frotih Other Limitations +/-Li% 

-LTC_4 -D sgtcrcq Total Loss / .'? 
10096 - (Total Loss) .5; 7 R= -,% of Coverage 

( Additional _% of Partial Coverage) 
Qualifies for Request for Relief 23'Yes 0 No

Piping: 
Axial Scan (Loss)__/__ (% Factor) x 100=_ % of Loss 
Circumferential Scan Over Root Area 0 Yes 0J No - % of Loss 
Axial Loss + Circ. Loss =_ /2= 6% Loss 
Additional Losses (Due to hangers, restraints, etc.) + % Loss 
Explain: Total % Loss

100% - (Total Loss) = 96 of Coverage 
Qhallfies for Request for Relief 0 Yes 0 No

Disposition:

Ii y Dt
I I By:

..........

.Date:
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