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Energy. 12700 Hagers Ferry Road 
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(704) 875-4800 OFFICE 

Vice President 
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May 4, 2000 
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Document Control Desk 
Washington, D.C. 20555-0001 

Subject: Duke Energy Corporation 

McGuire Nuclear Station Units l&2 
Docket Nos. 50-369 and 50-370 

Catawba Nuclear Station Units l&2 
Docket Nos. 50-413 and 50-414 

Duke Energy Corporation Relief Request 99-GO-03 

Pursuant to 10CFR50.55a(g) (5) (iii), Duke Energy Corporation 
requests relief from certain ASME Section XI requirements as 
described in the attached Relief Request 99-GO-03. This 
request covers preservice limited examinations performed 
during the steam generator replacement outages at McGuire 
and Catawba Nuclear Stations.  

This transmittal supercedes a previous submittal, addressing 
the same subject matter, from Duke Energy Corporation to the 
NRC, dated November 17, 1999. Additional information is 
included in the attached relief request to address concerns 
raised by the NRC staff during a telephone conference call 
on February 9, 2000.  

Questions on this matter should be directed to Norman T.  
Simms, McGuire Licensing and Compliance, at (704) 875-4685.  

Sincerely, 

H. B. Barron, Vice President 
McGuire Nuclear Station 

Attachment
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cc: Mr. L. A Reyes 
Regional Administrator, Region II 
U. S. Nuclear Regulatory Commission 
101 Marietta Street, NW, Suite 2900 
Atlanta, Georgia 30323 

Mr. F. Rinaldi, Project Manager 
Office of Nuclear Reactor Regulation 
U. S. Nuclear Regulatory Commission 
One White Flint North, Mail Stop 9H3 
Washington, D.C. 20555 

S. M. Shaeffer 
Senior NRC Resident Inspector 
McGuire Nuclear Station
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Duke Energy Corporation 
Stations 

McGuire Units 1 and 2 
Catawba Unit 1 

SECOND 10-YEAR INTERVAL REQUEST FOR RELIEF NO. 99-G0-03 

Pursuant to 10CFR50.55a(g) (5) (iii), Duke Energy Corporation 
has determined that compliance with the specified 
examination requirements of ASME Section XI was impractical 
for McGuire Nuclear Station Units 1, 2 and Catawba Unit 1.  
Information is therefore being submitted in support of this 
determination and request is being sought for relief from 
the applicable ASME Section XI Preservice Examination 
requirement(s).  

I. System / Components(s) for Which Relief is Requested: 

ASME Section XI Class 1 Components listed below: 

Examination Category B-D, Full Penetration Welds of Nozzles 
in Vessels 

Item B3.140 - Steam Generator (Nozzle Inside Radius 
Section)

McGuire Unit 
ID Numbers 
lSGA-INLET 
1SGA-OUTLET 
1SGB-INLET 
ISGB-OUTLET 
ISGC-INLET 
ISGC-OUTLET 
ISGD-INLET 
1SGD-OUTLET

1 / 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/

Catawba Unit 
ID Numbers 
ISGA-INLET 
1SGA-OUTLET 
ISGB-INLET 
ISGB-OUTLET 
ISGC-INLET 
ISGC-OUTLET 
ISGD-INLET 
1SGD-OUTLET

1 / 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/

McGuire Unit 2 
ID Numbers 
2SGA-INLET 
2SGA-OUTLET 
2SGB-INLET 
2SGB-OUTLET 
2SGC-INLET 
2SGC-OUTLET 
2SGD-INLET 
2SGD-OUTLET

1
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Examination Category B-F, Pressure Retaining Dissimilar
Metal Welds

Item B5.70 - Steam Generator (Nozzle-to-Safe End Butt 
Welds)

McGuire Unit 1 
ID Numbers 
lSGA-INLET-SE 
ISGA-OUTLET-SE 
1SGB-INLET-SE 
ISGB-OUTLET-SE 
ISGC-INLET-SE 
ISGC-OUTLET-SE 
lSGD-INLET-SE 
ISGD-OUTLET-SE

/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/

Catawba Unit 1 
ID Numbers 
1SGA-INLET-SE 
ISGA-OUTLET-SE 
ISGB-INLET-SE 
ISGB-OUTLET-SE 
ISGC-INLET-SE 
lSGC-OUTLET-SE 
ISGD-INLET-SE 
ISGD-OUTLET-SE

/ McGuire Unit 2
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/

ID Numbers 
2SGA-INLET-SE 
2SGA-OUTLET-SE 
2SGB-INLET-SE 
2SGB-OUTLET-SE 
2SGC-INLET-SE 
2SGC-OUTLET-SE 
2SGD-INLET-SE 
2SGD-OUTLET-SE

ASME Section XI Class .2 C-omponents listed below:

Examination Category C-B, Pressure Retaining Nozzle Welds
in Vessels

Item C2.22 - Feedwater (Nozzle Inside Radius Section) 

Catawba Unit 1 
ID Numbers 
ISGA-W258 
ISGB-W258 
ISGC-W258 
ISGD-W258 

Note: See Section IV for explanation of why the same 
McGuire Units 1 & 2, nozzles are not included as part of 
this Request.  

Examination Category C-F-I, Pressure Retaining Welds in 
Austenitic Stainless Steel or High Alloy Piping 

Item C5.11 - Auxiliary Feedwater (Piping Circumferential 
Welds)

McGuire Unit 1
ID Numbers 
ISGA-W261 
ISGB-W261 
1SGC-W261 
lSGD-W261

/ Catawba Unit 1 
/ ID Numbers 
/ ISGA-W261 
/ 1SGB-W261 
/ ISGC-W261 
/ ISGD-W261

/ 
/ 
/ 
/ 
/ 
/

McGuire Unit 2 
ID Numbers 

2SGA-W261 
2SGB-W261 
2SGC-W261 
2SGD-W261
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II. Code Requirement: 

ASME Boiler and Pressure Vessel Code, Section XI, 1989 
Edition Paragraphs IWB-2200 and IWC-2200.  

ASME Boiler and Pressure Vessel Code, Section XI, 1989 
Edition Table IWB-2500-1 & Table IWC-2500-1, lists the 
following requirements for each Examination Category as 
shown below: 

"Examination Category B-D, Full Penetration Welds of 
Nozzles in Vessels- Inspection Program B; Figure Number 
IWB-2500-7(d)", 

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

"Examination Category C-B, Pressure Retaining Nozzle Welds 
in Vessels; Figure Number IWC-2500-4(a)", 

"Examination Category C-F-i, Pressure Retaining Welds in 
Austenitic Stainless Steel or High Alloy Piping"; Figure 
Number IWC-2500-7(a) requires "100% of each weld requiring 
examination." 

III. Code Requirement from which Relief is requested: 

Relief is requested from the preservice requirement of 
examining essentially 100% of the required examination 
volume for the Inside Radius Sections listed in Section I 
above for Examination Category B-D. This is due to our 
inability to obtain complete coverage of the required 
examination volume as shown in ASME Section XI, Figure IWB
2500-7(d).  

Relief is requested from the preservice requirement of 
examining essentially 100% of the weld length for the welds 
listed in Section I above for Examination Categories B-F, 
and C-F-I. This is due to our inability to obtain complete 
coverage of the required examination volume in two-beam 
path directions as stated in ASME Section XI, Appendix III, 
paragraph 111-4420, 1989 Edition.  

Relief is requested from the preservice requirement of 
examining essentially 100% of the required examination 
volume for the Inside Radius Sections listed in Section I 
above for Examination Category C-B. This is due to our 
inability to obtain complete coverage of the required 
examination volume as shown in ASME Section XI, Figure IWC
2500-4(a).
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IV. Basis for Relief 

Examination Category B-D, Full Penetration Welds of Nozzles 
in Vessels 

Item B3.140 - McGuire Units 1 & 2 / Catawba Unit 1 

During the ultrasonic examination of the Steam Generator 
Primary Inlet and Outlet Nozzle Inside Radius Sections, 
essentially 100% coverage of the required examination 
volume could not be obtained. See Note A 

Note A 
The examination coverage on each nozzle was limited 
during preservice examination to 83.3% of the required 
examination volume. Limitations were caused by the 
nozzle OD blend radius which prevents scanning 100% of 
the examination volume.  

Ultrasonic examinations of nozzle inside radius sections 
were conducted in accordance with ASME Section V, 
Article 4.  

See Attachment 1 for an example of the data sheets, 
drawings, and calculation sheets for the inlet and outlet 
nozzles.  

Examination Category B-F, Pressure Retaining Dissimilar 
Metal Welds 

Item B5.70 - McGuire Units 1 & 2 / Catawba Unit 1 

During the ultrasonic examination of the Steam Generator 
Primary Inlet and Outlet Nozzle to Safe End Butt Welds, 
essentially 100% coverage of the required examination 
volume could not be obtained. See Note B 

Examination Category C-F-i, Pressure Retaining Welds in 
Austenitic Stainless Steel or High Alloy Piping 

Item C5.11 - McGuire Units 1 & 2 / Catawba Unit 1 

During the ultrasonic examination of the Steam Generator 
Auxiliary Feedwater Circumferential Welds, essentially 100% 
coverage of the required examination volume could not be 
obtained. See Note B
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Note B 
The subject welds were accessible for preservice 
examination only from the safe end side resulting in 75% 
coverage of the required volume for Items B5.70 and 50% 
coverage of the required volume for Items C5.11. 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 at any angle other than at 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-i = (sin 450 x Vs) + VL 

= (0.707 x 0.123) + 0.223 

Where: sin-i is the shear wave angle 

Vs is the shear wave velocity of the stainless 
steel safe end material in 
inches / usec.  

VL is the longitudinal wave velocity of the stainless 
steel safe end material in inches / usec.  

As shown in the graph', 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, the nozzles would have to be re-designed to allow 
scanning from both sides of the weld.  

1 Firestone, F. A.: Tricks with the Supersonic Retlectoscope, J. Soc. Nondestructive Testing, vol. 7, no. 2 FaIl 
1948.
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See Attachment 2 for an example of the data sheets, 
drawings, and calculation sheets for the inlet and outlet 
nozzles.  

Reflected Sound Beam Energy In Steel on A Free Face
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Examination Category C-B, Item C2.22., Pressure Retaining 
Nozzle Welds in Vessels 

Item C2.22 - Catawba Unit 1 

During the preservice ultrasonic examination of the Steam 
Generator Feedwater Nozzle Inside Radius Sections, 
essentially 100% coverage of the required examination 
volume could not be obtained.  

The examination coverage for each nozzle was limited to 
8.4% of the required volume. The nozzle taper adjacent to 
the vessel wall prevented scanning from the vessel wall.  
Duke Energy Corporation investigated the use of computer 
modeling and mock-ups to increase the coverage. The 
nozzles inside radius sections were examined during an 
inservice inspection in subsequent outages (EOC-10 and EOC
11). One hundred percent coverage was achieved and no 
indications were found. See Note C

4 L-wave Energy 

M Shear wave Energy
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See Attachment 3 for an example of the data sheets, 
drawings, and calculations for the Feedwater Nozzle Inside 
Radius Section.  

Note C 
Computer modeling was applied to the preservice 
examination of the feedwater nozzles for the McGuire 
Units 1 & 2 steam generator replacement with 100% 
coverage.  

V. Alternate Examinations or Testing 

The use of radiography as an alternate volumetric 
examination for all of the above listed components is not 
practical due to component thickness and geometry which 
prohibit access for placement of source, film and image 
quality indicator. Duke Energy Corporation will perform 
ultrasonic examination of the subject items covering the 
required examination volume to the maximum extent practical 
as follows: 

Category B-D Steam Generator Nozzle Inside Radius Sections 
in accordance with ASME Section V, Article 4, 1989 Edition.  

Category B-F Steam Generator Nozzle-to-Safe End Butt Welds 
and Category C-F-I Auxiliary Feedwater Nozzle-to-Safe End 
Butt Welds in accordance with ASME Section XI, Appendix 
III, 1989 Edition 

Category C-B Steam Generator Feedwater Nozzle Inner Radius 
Sections in accordance with ASME Section XI, IWA-2240, 1989 
Edition.  

VI. Justification for the Granting of Relief 

Examination Category B-D, Full Penetration Welds of Nozzles 
in Vessels 

Item B3.140 - McGuire Units 1 & 2 / Catawba Unit 1 

The examination volume requirements as defined in ASME 
Section XI 1989 Edition, Figure IWB-2500-7(d) could not be 
met, however the amount of coverage obtained for these 
examinations provides an acceptable level of quality and 
integrity. See Note 1
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Examination Category B-F, Pressure Retaining Dissimilar 
Metal Welds 

Item B5.70 - McGuire Units 1 & 2 / Catawba Unit 1 

The examination volume requirements as defined in ASME 
Section XI 1989 Edition, Figure IWB-2500-8(c), could not be 
met; however, the amount of coverage obtained for these 
examinations provides an acceptable level of quality and 
integrity. See Note 1 

Note 1 
The McGuire and Catawba Operating License is maintained 
by compliance with the Plant Technical Specifications.  
These 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. In 
accordance with 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 and Catawba (includes Operations, 
Maintenance, and Engineering groups) maintains an 
aggressive monitoring program to detect and trend 
primary system leakage. As a result, there is added 
confidence that pressure boundary leakage will be 
identified within the scope of leak-before-break 
methodology.  

Examination Category C-F-l, Pressure Retaining Welds in 
Austenitic Stainless Steel or High Alloy Piping 

Item C5.11 - McGuire Units 1 & 2 / Catawba Unit 1 
The examination volume requirements as defined in ASME 
Section XI 1989 Edition, Figure IWC-2500-7(a), could not be 
met; however, the amount of coverage obtained for these 
examinations provides an acceptable level of quality and 
integrity. See Note 2
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Examination Category C-B, Pressure Retaining Nozzle Welds 
in Vessels 

Item C2.22 - Catawba Unit 1 

The examination volume requirements as defined in ASME 
Section XI 1989 Edition, Figure IWC-2500-4(a), could not be 
met; however, the amount of subsequent inservice inspection 
coverage (100%) obtained for these examinations provides an 
acceptable level of quality and integrity. See Note 2 

Note 2 
If a leak were to occur at the welds in question 
Feedwater (CF) and Auxiliary Feedwater (CA) Nozzles, 
there are methods by which the leak could be identified 
for prompt Engineering evaluation.  

Both the CF and CA nozzles are equipped with thermal 
sleeves to limit thermal shock due to cold main 
feedwater or auxiliary feedwater injections. At McGuire, 
all main feedwater is supplied to the CF nozzle during 
heatup and powered operation. At Catawba, main feedwater 
is supplied to the CA nozzle during heatup/low power 
operation, then a swap is made to supply all main 
feedwater to the CF nozzle at 15-25% power. All 
auxiliary feedwater is supplied to the steam generators 
via the CA nozzles. At Catawba, a tempering flow is 
provided to the CA nozzle after main feedwater is 
swapped to the CF nozzle, whereas, McGuire does not 
since they utilize the CF nozzle for normal operation.  
Both McGuire and Catawba operate the CA and CF nozzles 
consistent with the stress and fatigue qualifications 
provided by the Replacement S/G Manufacturer (BWI).  

A leak at a CF/CA nozzle would result in the following: 

Increased containment humidity. This parameter is 
indicated in the control room and is monitored 
periodically by Operations and also the Containment 
Ventilation System Engineer per the associated 
"Engineering Support Program".  

Increased S/G enclosure temperature. This parameter is 
monitored periodically by the Containment Ventilation 
System Engineer per the associated "Engineering Support 
Program".  

Increased input into the Ventilation Unit Condensate 
Drain Tank (VUCDT). This parameter is monitored 
continuously by Operations via an OAC alarm and also
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periodically by the Liquid Radwaste System Engineer and 
Reactor Coolant System Engineer per the associated 
"Engineering Support Program".  

The above parameters would be used to identify a leak in 
the steam generator enclosure, but could not 
specifically identify the CA nozzle as the source of 
leakage. A containment entry would be required to 
identify the exact source of the leakage.  

Also, a containment walkdown is performed when the unit 
reaches Mode 3 (full temperature / pressure) during the 
unit shutdown for each refueling outage. This walkdown 
should identify any leak at the weld in question.  

Concerning the consequences of a leak at the CF/CA 
nozzle (affects on CF/CA system operation): 

Any leakage would result in a portion of the CF/CA flow 
bypassing the steam generator, and therefore being 
unavailable to maintain steam generator levels. Very 
small leaks (< 1 gpm) would have no discernible effect 
on CA system operation. Leaks that approach 5 gpm would 
need to be evaluated for system operability effects.  
Both McGuire and Catawba have specific safety analyses 
for accidents where minor and major main feedwater 
system pipe breaks are postulated. These safety 
analyses meet acceptance criteria as specified in NRC 
Safety Evaluation Reports.  

Additional Supporting Rationale for Requested Relief: 
The nozzles of the new steam generators were examined in 
accordance with ASME Section III, 1986 Edition. This work 
included ultrasonic examination of the forging using SA
388, "Recommended Practice for The Ultrasonic Examination 
of Heavy Steel Forgings". Each bottom head, including 
nozzles, was examined by Magnetic Particle (MP) testing.  
This MP exam was completed following machining but before 
cladding. After cladding, each bottom head, including the 
nozzles, received an ultrasonic examination to determine 
the clad bond integrity. Finally, the clad surface was 
inspected by liquid penetrant testing.  

Subsequent to the replacement steam generators being 
installed, the subject nozzle welds received both 
radiographic and dye penetrant examinations, the preservice 
ultrasonic examination to the extent practical, and a 
hydrostatic test per ASME Section XI requirements. These 
test were all completed with acceptable results. Successful 
completion of all these Section III and XI tests ensures 
the structural integrity of the replaced steam generators.
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All examination surfaces listed in this Relief Request for 
the new steam generators were accessible prior to 
installation and could have been examined. However, there 
was no plan for post manufacturing internal examination.  
ASME Section XI paragraph IWB-2200(b) (2) states, 
"examinations are to be conducted under conditions and with 
equipment and techniques equivalent to those expected to be 
employed for subsequent inservice examinations." As such, 
the purpose of ASME Section XI preservice is to establish a 
baseline for the following ISI examination.  

Duke recognizes that paragraph IWB-2200(b) (2) specifically 
addresses shop and field weld examinations in lieu of on
site examinations. However, IWB-2200(b) (2) logically 
applies to any preservice examination. Duke performed the 
preservice examinations using the same techniques intended 
for future required inservice examinations. However, Duke 
will consider new technology or methodology, which may be 
available which provides greater coverage in future 
inservice inspection examinations.  

Replacement or re-design of any of these Class 1 or Class 2 
nozzles is not a viable alternative. For McGuire and 
Catawba, the design of major replacement components to fit 
into existing plant structural support and piping system 
configurations necessitates the loss of some preservice and 
inservice examination accessibility. To accommodate the 
existing plant profile, Duke concludes the coverage 
obtained for these examinations provides reasonable 
assurance of the structural integrity of the subject welds.  

VII. Implementation Schedule: 
The preservice exam is associated with a major component 
replacement, which should only occur once in plant life.  
However, inservice examinations will be scheduled in 
accordance with the requirements of ASME Section XI for 
future inspection intervals.  

VIII. Attachments: 
Attachment 1. A generic drawing used as an example of 
affected weld details including calculation methods for 
McGuire and Catawba, Examination Category B-D, Item B3.140.  

Attachment 2. A generic drawing used as an example of 
affected weld details including calculation methods for 
McGuire and Catawba, Examination Category B-F, Item B5.70., 
and Examination Category C-F-i, Item C5.11.
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Attachment 3. A generic drawing used as an example of 
affected weld details including calculation methods for 
Catawba, Examination Category C-B, Item C2.22.  

The following individuals were involved in the development 
of this request for relief. Ken Pitser (McGuire 
Engineering) and Stephen L Mays (Catawba Engineering) 
provided information contained in Section VI. Jim McArdle 
(NDE Level III) provided Sections III., IV., and V. Gary 
Scarboro (McGuire ISI Plan Manager) with assistance from 
Andy Hogge/Jimmy Cherry (Catawba ISI Plan Managers) 
compiled and completed the request.  

Sponsored By:- 4 ,-,L /z4 - Date S/•io 

Approved By: ate O
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DUKE-POWER COMPANY 

Umltdd Examination Coverage Worksheet

Attachment I 
Page 4 of 10 

NDE-91-1 

Revision 0

Examination Volume/Area Defined 

Base Metal 0l Weld D Near Surface 0 Bolting 0 Inner Radius ff.  

Area Calculation Volume Calcularion 

•-/x~z -.7,-r - S•, A 15.  

z/,,,. X 0, r / ,v ' •, 

Li~LIe .I Y8 

Coverage Calculations 

Beam Area Length Volume Volume 
Scan # Examined Examined Examined Required Percent Coverage 

Direction (sq.ln.) (in) (cu.in.) (cu.in.) 

Item No: 803. /WZ, 00/ 

Prepared BY: Level: .77 Date:,.-/2'9P 

Reviewed By: ~~ Level: Date: Z- /.9-



C'
DUKE POWER COMPANY FORM NDE- UT-4 

ISI LIMITATION REPORT Revision 1 

Component/Weld ID:/ ,j_1 _ LjItem N /9. O remarks: 
I I NO SCAN SURFACE BEAM DIRECTION ( Sc(x ,o, ?4-f 6A-v..  
E6IMITED SCAN [11' []l 2 EI 1 D2 E[w •[CCW Is /os " T 

FROM L__ItO L__•2J5C iNCHES FROM WO_•±. • _ to t-2 r/-', f•US 
ANGLE: rO [1-45 0'760 other 0.. FROM /••_DEG to _ 4/ý_DEG 
L' NO SCAN SURFACE BEAM DIRECTION •- . ?4"• _ 

I•LIMITED SCAN Il 11 2 ril R12 Etcw F9 ccw 

FROM L_ &_'.8 _to ____ INCHES FROM WO _/4 0- to _2 •_ -/ 

ANGLE: [0o 0-745 r760 other 7o' FROM _.:.LDEG to V/A DEG 

[-7 NO SCAN SURFACE BEAM DIRECTION 

L- LIMITED SCAN I' 11. r 2 r-I 12 []cw -- ccw 
FROM L_._. to I- INCHES FROM WO to 
ANGLE: [10. []45 []60 other FROM ___DEG to -- DEG ___

I"1 NO SCAN 

-i LIMITED SCAN.

SURFACE 

Ell [12

BEAM DIRECTION 

LI 1E2 -cw E- ccw

FROM L__ to L____ INCHES FROM WO_ - to 
ANGLE: 1 45 0-160 other ' FROM __DEG to DEG

Sketch(s) attached 
[- yes Erno

I.,



DUKE POWER COMPANY 
ULTRASONIC EXAMINATION DATA SHEET FOR LAMINAR RFFI F(.T(3P!

Exam Start: 
Irv,3r Cl t 1-

S............................................EM-,Tiii rl l. F,, L IA< i" Kevislon 4 
Station: - Unit: I Component/weld iD:/5"G/) 1 6 Zl fDate: Z'/3' ?7 

Nominal Material Thickness (in.): . $ Weld Length (in.): Surface Tepmperature:_. _ ._3 Deg F 
Measured Material Thickness (in.): Lo: Z Pyrometer S/N: ., 70.•? 7 

Surface Condition: Calibration sheet No: cal due:______/__ 

Examiner: Level: ZýL fi(f /,5~ C,; Configuration: -,AIIVC-X 10/J 
Examiner:, w Level: Flow 
Proceduren°:{F) 6  - Rev: / F/C / to 43 0 

Ampi Li Wi Mpl W2 Mp2 L2 Wi Mpl W2 Mp2 
IND ;-,. rem ;. rem .- rem rem -_rem k rem k rem k rem ?- rem k rem k rem Exam Damps 
"NO. 8W BW BW BW BW •BW BW BW BW BW BW Surf.  

L_ LOB LOB LOB LOB LOB LOB LOB LOB LOB LOB LOB 
I, / - . ....-.

NDE UJT-ýý.
(�

L W1 Mpl W2 Mp2 L Wl Mpl W2 Mp2 

L Wl Mpl W2 Mp2 L Wl Mpi W2 Mp2 

L WI Mpl W2I Mp2 L W1 Mp1 W2 Mp2 ,,,, I e, , ,,,

Remarks:

-1

I I

Limitations: see NDE-UT-4 None: S I � nf
Date: I Authorized, I Date Item No:Lever;

None: 0 sheet 19111'" n f
0 ; 4 0 I- y

/ y)s•" •

I

X--

63-

I Limitations: see NDE-UT-4



DUKE POWER COMPANY Exam Start: O 3 Form NDE-U 
"I" .0 -• L

Station: ' 4•- '
,,- I,,,,,i uOaN Dr uI A SE.E. I IFUO PLANAR REFLECTORS Exam IIn

Unit: f I ComPonent/Weld ID:/S, •O , 4 ?Z•-r

Weld Length (in.Y: V Surface Condition: ,,4ý (0A,,9n:

Examiner: ,Z22,j-7(•9ia/ Level: 

Exam iner~e,,j4 ~ Lvl

Procedure:,E 6/• 30 • Rev: /

Calibration Sheet No:

FC: 

9$-.,

iLo:' 3 410f
Scans: 145 R--' .... B 70 • o:.: 

45T r-I - dB 70TE _ 

60 El _ dB 

60T 0] __ dB 
Other: fin

-..-...- •- ,-, orS w Angle: ..•_J, 5 
IND # M M Max Li L2 WI Mpl Mp Mp2 Beam Exam 

Ref MxDIr sr.Sa 
20%dac 20%/odac 20%dac 20%dac 2O0/%dac 20%dac 

DO N CT W ITE HMA HMA HMA HMA HMA HMA DO NOT W IN THIS "SFACE 50%Odac 50%dac so0 dac 50%dac S0%daC a 0%dac IN 'HIS SP 
100% dac 100% dac 100% dac 100% dac 100% dac 100% dac 

Remarks: 

Limitations: (see NDE-UT-4) Ey 90% or greater coverage obtained: yesEr no Er l Sheet. of ,,,..r . .

dB 

dB

PT-2A

isn: ,/j,..-1 Revision 4 

/1/6 Zz-C (5 Date: c--/- 9• 
Surface Temperature:_ o 0 

Pyrometer S/N:'17/C/V& n>2 7a/ 

Cal Due: -'r O/o? / 

Configuration:., , I,•.• 
.. "t Flow 

yj~ ss C- - to 
Scan Surface: OD 

Applies to NDE-68 only

LuVuI; ~aIe: ut umorizea Inspector Date

L;Xc'OW,' 7;~

ITE 
N CE

Item No: o

(

a~vI i'Ylk.J I..

/

- ,a • = • i = I

I i 

-

• I''L r , T I,•v

Damps 

-I

-//ý (f (:ý, / S &A R ? .2,3 ý(



DUKE.POWER COMPANY 

UmItdd Examination Coverage Worksheet

Attachment 1 
Page I of 10 

Revision 0
............ ~~':XQ. ''Y <- -or... '"N N 

Examination Volume/Area Defined 

Base Metal 0 Weld 0 Near Surface 0 Bolting 0 Inner Radius B.  

Area Calculation Volume Calcula~1ion 

""* ,9• <- &fZk%"I/ &ZV41.  

Coverage Calculations 

Beam Area Length Volume Volume 
Scan # Angle Examined Examined Examined Required Percent Coverage 

Direction (sq.in.) (in) (cu.in.) (cu.in.) 

/ 70 %.,t&71/ 4W , V "2, -6•3. ,,-•6 8-3.syd 

Item No: /Vzdk // o 0 
Prepared BY: . Level: 7 Date: . -13 ,'97 

Reviewed By: 2 Level: 2f Date: Z'-- 2

(6'

4 

F3, 

0 

0.":



††††††††††††††††††††††††††††††††††††††††††††††††††

DUKE POWER COMPANY FORM NDE- UT-4 

ISI LIMITATION REPORT Revision 1 
Component/Weld ID:J i_--L__:_ Z-_'Item No: _?03. (•. 002 remarks: 

__ NO SCAN SURFACE BEAM DIRECTION - •Y /.z c§•ew' 
[LIMITED SCAN ET1 El 2 L[- 2 [lcw- [C c , /,o" g!' 

FROM L_&.•5 -- to l _ V,6 INCHES FROM WO0,/L../._ to _1___S / . / " . .  
ANGLE: [-O 0"45 E160 other 22L. FROM ___-DEG to DEG.  
E- NO SCAN SURFACE BEAM DIRECTION 

[-1 LIMITED SCAN El1 EL 2 i1i El-2 Llcw M ccw 

FROM L .... to L_ INCHES FROM WO__- to 
ANGLE: []0 E-145 0160 other FROM ___DEG to DEG 

-- NO SCAN SURFACE BEAM DIRECTION 

r.LIMITED SCAN I-1 - 2 1 L12 El cw El ccw 
FROM L__ ... to L INCHES FROM WO__ - to 

ANGLE: Eo0 E145 [160 other FROM -- DEG to - DEG

El NO SCAN 
'- LIMITED SCAN.

SURFACE 

Di El 2
FROM L___....to L___ 

ANGLE: D0 E145 E160 other
Prepared By:

BEAM DIRECTION 

E-i1 1E12 rL cw Mlccw
INCHES FROM WO__- to 

FROM -- DEG to .DEG

-r•- 9 7

bKetcnlis) r-] yet

El yes

attacned

Sheet _- . of-. ,,,
Revlewed By: Date:

I~no ' 

"0-

C
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DUKE POWER COMPANY Exam Start: 

ULTRASONIC EXAMINATION DATA SHEET FOR PLANAR REFLECTORS Exam Finish: /ly?
I--

II
Form NDE-UT-2A

Station: C4-ALJBA Unit: I Component/WeidID:. -/ '-".44T-SEIDate: - -9-~~~~~~~4 __ I D.7. SraeTmeatue: 3 o, 
Weld Length (in.): /12/,o" Surface Condition: A - ,i o0,,Jo . Lo: LYO Surface Temperature: 3 0 

Scans: Pyrometer S/N: -l.Ct',• ?a2 
Examiner: V 7tx)ae~, Level: Z cas 

.. , .,Lv•5 dB 70 r..... dB -CalDue: 9,1oo
Examiner: Level: 53 Configuration: .4 r
Procedure:/V,95 .30o Rev: 0 FC: 6i0g dB- -S dB t o ..Flow A 16) 6o El____ cB • to .•, 
Calibration Sheet No: 0/,,s ±-S6,- ,F -P . 60TE d'B Aple todB'M6f 

I•v/ • /2- P 2 •Other. 33•-•33T" : dB _I Skew Angle: 

MI x M LI L2 Wl Mp1 W2 Mp2 Beam Exa %Max Maxl 

20%dac 20%dac 20%dac 20%dac 20%dae 20%da, 

D 0 N T W ITE HMA HMA HMA HMA HMA HMA DO N07T W ITE ,IN T HIS " ACE 0/dac ,0%dac 6O/,dac Odac 60%dac , I H 6 S S P iC E THIS -S100%dac 100%daa 100%dac .100%dac 100% dac 100%dac 

i i- i- I i - -i I - i -I-

,.g3 /,,6

Remarks:

Limitations: (see NDE-UT-4) -] 90% or greater coverage obtained: yes.,r
I , I,. .,,- _ ., . . .. ' . - I

r'tivitwtu Dy. Lt2VUI.  "tFF UJ d U.

Date I Item No: 
0.2()/. / 9,c ^ ? . 0/.) ?

0> 

,,

0

IAIL',,,orized Ispecto7 P,/" /-,s.• 7 ,/!,

R•vl•lnn zt

ISheet- / of
I

nol-R



DUKE POWER COMPANY 

Limited Examination Coverage Worksheet 

Examination Volume/Area Defined

[Ij ase Metal [• eld ("]Near Surface E-]Bolting

NDE-9 I- 1 
Revision 0

Attachment 2 
Page 2 of II

Dinner Radius

Area Calculation Volume Calculation

3.2" x 1.25" = 4 sq. in. 4 sq. in. x 121" (weld lengthy= 484 cu. In.

Coverage Calculations

Scan # Angle Beam Area Length 
direction Examined Examined

Volume 
Examined
Examined I I -- I -� - -I I IIi

4 4so. in. 121 in ARA d- T

I 2 0 121 inA
45

3 45 

Total Aggregate

CW
4su.in. 121 in.  I I

121 in~ 484 cu In IARAr. -- T A

I484 cu In
-- I,.. [l | 1

Volume Percent 
Required Covera e 

484 cu. In. 100 
484 cu. In. 0 
484 cu. In. 100

Coverage Jj1452 cu. 1936 cu.  
IIn. In.

Prepar d by. JanesJ. McArdle III

rnn
75

Item No: B05.070.003

Date: 5/6/99

L

I21 in. 41q4 e. In
| ..... I/'1•

Level: III

I! I 4 so. in. 121 in dRA r.. T.

2 0 191 in PI

4 so. in.



Stock Code No. 89203 Form N 00184( 

Station ,K.',4< Unit L1 Rev. File No. Sh Attaclunent2 
Page 3ofl I

Subject / S_6265 -b.L.7- - 1; A7 

By 4 4~ Date _ &5 

Prob No. g-, S7 o , o s Checked/by Date Pa__o____ 

-1 1 1 1- 1 IJ J .  

7L p 

• 

I~- - ! f I- I I 1 - 7 -T _T _ 

II 

! i i , , ,, , , ,4



DUKE POVWER COMPANY
-'I

Exam Start: /113 F,-, Form NDE-UT..2A

-4
ULTRASONIC EXAMINATION DATA SHEET FOR PLANAR REFLECTORS Exam Finish: //-/.S... ... ... ... - - PA - -Vt~I ln 

Station: C-"A•AeLA Unit: 2 Comone nt/Weld ID: 1.56-8- 0 .S I Date: -•-9; 
Weld Length (in.): Surface Condton As o L: Surface Temperature: 0'. c 

Scans: Pyrometer S/N: clNo 27g5Examiner: Level: 7: 45 . E7 dB CalIDuo: '? oo3 
-5E , d13 70 Cal_________Due______ 

Exdmlner: ) Level: 7 Configuration: n: 
F45T 45I-4-L dB 70E1] dB -52 --- i.  

Prdcedure:Nu--"i9-o Rev: 0 FC:/ov' ' Flow 60 E-l. .. dB 3 to • Calibration Sheet No: 
""TE "cnSrfc OD ,, . ."T ' , B' Applies to NOE-e= 6fily 

,I - . -. . Other. • 3 433 7" 2- 8 dB Skew Angle: 

I D 4 M ax M IP W L L 2W P e m E mI g p 
%M Li 12 WM Mpm W2 Mp2 seam a Rf Max r 

20%dac 20%dac 200/,dao 20%dac 20%dac 20%da, 

O NCT W 1ITE HMA HMA HMA HMA HMA HMA DO NOT W ITE IN THIS SF C E SOdac 60 60% Soldaa 6o0%dac 1odac 60%daC IN HIS SP CE 
__._.. 100%dac 100%dae 100%dae *100%dac 100%dac 100%dac 100-% - - - -00% , ' -,

Remarks: 01 
Limitations: (see NDE-UT-4) El 90% or greater coverage obtained: yes no -of-

rIeVI•ewU Dy: LtJVtl. UULMl.; 

9.-47- .(
�.q -96 Q2L�•� I *�-'��

Date Item No:I~~ lu•ne nsDectr 1770<_7. M ',,

R•vl•Inn 4

I t "•_L=•..
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D U K E P O W E R C O M P A N Y Exa St rt I tII4 DE I 

ULTRASONIC EXAMINATION DATA SHEET FOR LAMINAR REFLECTORS Exim Finish': Reviion 

____.__ _a 

t e.. 
.

, 2 ý19 7 

Nom in a l M a te ria l T h ick n e ss (in . ) : 
W e. _ ld L e n g th Oin .): • . - S u rf a c e T e p m p e r gtu re :_- -:•a-- -- - D e g F 

S/• 

~~~Carlibration 
sheet No. ~ 

u:0•/ 

Exam iner: • 
Level: -11Flo 

Procedure no: i PE & q c) Rev: F/C 

t6- 0 
_ _ • _-

AA• mm p L L1 W 1 Mp1 W 2 Mp2 L2 W 1 Mp 1 W 2 Mp Z x m 
a p 

IN 2tr m ;- e - rem. 2ý r em_ r em ?- rem rem ? -. rem k rem 2_. re m k. rer m Ex mDa 
p 

.NO BW BW BW SV BW S BW BW BW BW BW Surf.  

LOS.LBLO 
LO S L OB LOB ,LOB LO S LOB LO S LOB 

L.0 
LOB LO2 

MP2,• 
,• 

-- -

S L w 1 i Mp l W 2 Mp2._ _ L w 1 M9 W 2 o? 

S LW 1 Mpl W 2 p L Wl mplI W2 Mp2 

...... ...... 

.. ..  

:{ r~r s 
at : Lim itations: see NDE-UT-4 r-ie 'sheet ------ of ------- • > 

Review ed By: 
Level: 

D t :Authorized Insp• .
D at Ite No 

;22I



DUKE POWER COMPANY

Limited Examination Coverage Worksheet 

Examination Volume/Area Defined

NDE-9 1 - 1 
Revision 0

Attachment 2 
Page I of I I

fiBase Metal f'--Weld -Near Surface I-]Bolting Ellnner Radius

I. �-.

IArea Calculatlon
Voluime Ca2I1t;zi-~en

3.2" x 1.25" = 4 sq. in. 4 sq. in. x 121" (weld lengt,=- 484 cu. In.

Coverage Calculations 

Scan # Angle Beam Area Length Volume Volume Percent 
direction Examined Examined Examined Required Coverage 

I 33 1 4 sq. in. 121 in. 484 cu. In. 484 cu. In. 100 
2 45 2 0 121 in. 0 484 cu. In. 0 
3 45 CW 4 sq. in. 121 in. 484 cu. In. 484 cu. In. 100 

121 in. 484 cu. In. 484 cu. In. 100 
Total Aggregate Coverage 1452 cu. 1936 cu. 75 

I I In. In. I

qP~re-par by: James'J. McArdle III

Item No: B05.070.004

Date: 5/6/99

!
Vohim• t•alc'.latlnnl

fl

Level: III
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~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~~~2 t.. . -- " " - ,., ,, 'r . .. . . . u)2 •frm INu t =-U 1-2A 
ULTRASONIC EXAMINATION DATA SHEET FOR PLANAR REFLECTORS Exam Finish: 2o,- Revision 4 

WeldLength (in.): Z. ," Surface Condition: C gSurface Temperaoure: o , Examiner: ••Level: --L Scans: Pyrometer S/N62/Q!>,•L,) 
45 L Z)•.(O_ B7 - dB Cal Due:,_ •,,'LZ..  

Examiner: Level: ]'T- dB 70 r 

45,T EI dB 70Tl 1  dB ConfiguratFlow:..,,Z, , Procedure: f ,,/ Rev: FC: A Flow

Calibration Sheet No: A/,A r• 60 d to

ItITEj 
ACEI

20%/dac 

HMA 

50%/dac 

100% dac

20%dac 

HMA 

50"%dac 

100% dac 

At - Tl

200/%dac 

HMA 

5O0/%dac 
100% dac

DO 
IN INOT 

*HItS

MC61c6s6,Rp zC 1g2 

tr CC--ý/,s 1 P4? -2ý3

DO 
IN

NO 
T HI

T W 
S -SF sPITE 

A CEI
I

I I



DUKE POWER COMPANY NDE-UT-5 
UIT PROFILE/PLOT SHEET Revision 1 

EXAMINATION SURFACE 1 - tlos-zLs WELD 6 A J• "'fIE- EXAMINATION SURFACE 2 
A -'•

1 1 2 3 
~*- J 1.0

4

- -. ,

I I'll I
4

1I

I -r

i
___________________________ I �1 ( .�.............

Component Iu/Weld NO.

Item No: .0 
Examiner. Level: - Date: z '3? 
Reviewed .By: LLevel: n Date: z/- 7

014A1-1IDate: -'4 )

0 

270 90 

180 Sheet of.
-

-

1

-I-I N!/ - A

2.5

1.� - - -

: RemarKs:

LU LU"4;ul In~ rsp:ect~or.

I I

I L

It j Z 1 2 3

I

I 6(,-A - KAI 7 (, I



DUKE POWER .COMPANY FORM NDE- UT-4 

ISI LIMITATION REPORT Revision 1 

Component/Weld I: A/J2G/ ....... Item No: 6ý,-/. 0 /... remarks.  
NO SCAN SURFACE BEAM DIRECTION A/oZ•d •ja 

[F- LIMITED SCAN [-1 [] 2 R71 W []DCw E CCw 

FROM L_.LJ._to L... INCHES FROM WOai-.L1 . toc±.,•Z.  

ANGLE: E70 [345 E160 other 2Lý. FROM L.-DEG to 34.t1 DEG 
[7 NO SCAN SURFACE BEAM DIRECTION 

[7LIMITED SCAN El 1 E] 2 rll [12 [7cw M ccw 
FROM L -- to L INCHES FROM W0 __ to 

ANGLE: E10 01145 [060 other FROM __ DEG to DEG 

[-7 NO SCAN SURFACE BEAM DIRECTION 

[7 LIMITED SCAN El 1 E1 2 n71 F-12 [] cw El ccw 

FROM L_ to L___ INCHES FROM W0___ to 

ANGLE: [70 [745 [1-60 other FROM DEG to DEG

-7 NO SCAN 

[7 LIMITED SCAN

SURFACE 

Ell [72

FROM L__ .t6 L..___ 

ANGLE: F'70 n74.5 [760 other

BEAM DIRECTION 

L71 [72 [! cw El ccw
INCHES FROM WO __ to 

FROM.__ DEG to -DEG

p

a-

Sheet

LA�

Sketch(s) attached V 
gye-s ElJo n 

- of
Date:

O�D �A2



DUKE-POWER COMPANY 

Umitdd Examination Coverage Worksheet

Attachment 2 
Page IIof It 

NDE-91-1 

Revision 0

Examination Volume/Area Defined 

Base Metal G7  Weld [3"-/ Near Surface 0 Bolting "- Inner Radius 01.  

Area Calculation Volume Ca"cuairion 

Coverage Calculations 

Beam Area Length Volume Volume 
Scan # ngle Examined Examined Examined Required Percent Coverage 

Direction (sq.in.) (In) (cu.in.) (cu.ln.) 

0t.o .. 1 .  

zjSG. tD.1 Z" 

... •,.,\+,0Y O C tG • ,v 10.1-L %0.17- C7i0 

Prepared BY: Leve(: :::ý Date: z va 

- Rvieed y.Level: Date: .Y~97

/

ýD



DUKE POWER COMPANY 
ULITPASOnNIC CALIBRAI-ION SHEET FORUK'DISRM~ 

atione:Unt 1 Date: - h cedure: ~Rev. P/C: ?S 4 Couplant: ~. ac 
aminer:Level: 

~ allb~ratkon Block 10 : 

Zamlner: Level: .2 calibration Block Te m~p: t7' o

ManUfacturer: Kratrlkramer 

Serial No:I

Gain 

Range 

VITVEL 

Delay 

Pulser 

Reject 

Zero 

Display 

PAP

3ck: TO~ R [:

FORM NDE-UT.1E 

REVISION 2

Type: single 0~ Dual[] Size: /, Freq Z-!95Mhz Wedge w Manufacture rj=494 Ser no: -2 7 es.4 .Q..  

ital F11 ni 100 1 AR P

RIGS8 [j 

RIG174 
M



ULTRASONIC EXAMINATION DA

I S ta tion : " -,, " &, ,

Weld Lenqth (n.):

Examiner: 

Examiner: 

Procedure: - Rev: i 
Calibration Sheet No: 

s-s P-

SHEET FbR PLANAR REFLECTORS Exam Finish: 6 30 Revision 4 
vUnit: / .m nen W eld ID:0- 2 -DtC 

4S de 70G~ d13 Cal Due:- = ý 

dO: 701111 I.-... dO . ... .. Flow 

6 0Ta 0i n- d/ IS c a n S u r f acpe : O D 
& O T L e - d App flet to I4DE-e O onty 

Ot r - .BdB Skew Anal e: :i "
Max Mp W L I 

R% Max Max Max LI L2 W1 Mpl W2 Mp2 seam Exam 

R a t_ 
D ir s u rf. S ca n D a m s 

20%dac 20%dac 20%dac 20%dac 20%dac 20%dac 
DO HN T W ITE HMA HMA HMA HMA HMA HMANO W IS S ACE SOdac SO/%dac SO Y,,c 6o0ydac 5, 50%dac a IN H IS S6' CE 100% dac 100% dac 100%. dac 100% dac '100% daec 1006 dc 

R em arks: > 
Limitations: (see NDE-UT.4) .] 90% or greater coverage obtained: yesfl no S .of 

Date:- 
oa 

A_ -, Iz 

Reviewed By: Level: Date: A 11orized Inspector _ Date Item No: /,57
Co aezz

DUKE POWER COMPANY Exam Start:
w 

I I

I
,,f

For'm NDE-6,-2A
I

i

ý) tu_ý



DUKE POWER COMPANY 
ISI LIMITATION REPORT

FORM NDE- 1T-4 
Revision 1

Component/Weld ID:__, _ NO:_Q,.o.•.L remarks: 

[- NO SCAN SURFACE BEAM DIRECTION I Ctut• rcr4-msz 

SLIMITED SCAN 1 F1 2l• 111 W2 L c D cWiIcw 

FROM L____to L__ ._ INCHES FROM WO__zýL._ to 

ANGLE: ]O [1145 1-160 other 7 FROM _.____DEG to .. g_.DEG 

[-] NO SCAN SURFACE BEAM DIRECTION 

[-1 LIMITED SCAN i 111 1 2 L1 [ 12 R cw 0 ccw 

FROM L.----- to L__ INCHES FROM WO__ to 

ANGLE: 1110 E145 0-160 other FROM --- DEG to DEG 

- NO SCAN SURFACE BEAM DIRECTION 

11 LIMITED SCAN i- 1 - 2 I-I1 Lz Z-Elicw Dccw 

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

ANGLE: E110 E1145 11160 other FROM DEG to DEG ..

11- NO SCAN 

7 LIMITED SCAN

SURFACE 

Di 1-l 2
FROM L[to L__ 

ANGLE: Do0 E-145 E160 other

BEAM DIRECTION 

i--1 [2 [1cw [ ccw

INCHES FROM WO___ to 

FROM - -DEG to DEG
Sketch(s) attached 
0 yes I- no

Prepared By: Level:. Date:_ Sheet - of_

Reviewed uate:
~/~1-9 Z I= ~ l LVI.

> 
LN

U2e.



DUKE POWER COMPANY 

Limited Examination Coverage Workshe

Attachment 3 
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