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DUKE POWER COMPANY 

Request for Relief From 

Inservice Inspection Requirement 

Station: Oconee 

Unit: 3 

Requesting Department: Nuclear Generation 

Reference Code: ASME Section XI, 1980 Edition, with the Winter 1980 Addenda 

I. Component for which exemption is requested: 

a. Name and Identification Number: 

* Pressurizer Nozzle To Vessel Welds 

Weld Numbers Item Numbers 
3PZR-WP26-1 B03.110.009 
3PZR-WP26-3 B03.110.011 
3PZR-WP26-7 B03.110.012 

Pressurizer Nozzles, Inside Radius 

Weld, Numbers Item Numbers 
3PZR-WP26-1 B03.120.009 
3PZR-WP26-3 B03.120.011 
3PZR-WP26-7 B03.120.012 

Steam Generator Nozzles, Inside Radius 

Weld Numbers Item Numbers 
3SGA-WG50-1 B03.140.002 
3SGA-WG25 B03.140.005 
3SGB-WG25 B03.140.006 

Core Flood Tank Nozzle, Inside Radius 

Weld Number Item Number 
3-CFTB-Outlet C02.022.006
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Reactor Vessel 

Weld Numbers Item Numbers Weld Numbers Item Numbers 
3RPV-WR18 B01.011.003 3RPV-WR54 B03.090.007 
3RPV-WR34 B01.021.002 3RPV-WR54 B03.090.007A 
3RPV-WR19 B01.030.001 3RPV-WR54A B03.090.008 
3RPV-WR13 B03.090.001 3RPV-WR54A B03.090.008A 
3RPV-WR13 B03.090.001A 3RPV-WR12 B03.100.003 
3RPV-WR13A B03.090.002 3RPV-WR12A B03.100.004 
3RPV-WR13A B03.090.002A 3RPV-WR12B B03.100.005 
3RPV-WR12 B03.090.003 3RPV-WR12C B03.100.006 
3RPV-WR12A B03.090.003A 3RPV-WR54 B03.100.007 
3RPV-WR12A B03.090.004 3RPV-WR54 B03.100.007A 
3RPV-WR12A B03.090.004A 3RPV-WR54A B03.100.008 
3RPV-WR12B B03.090.005 3RPV-WR54A B03.100.008A 
3RPV-WR12B B03.090.005A 
3RPV-WR12C B03.090.006 
3RPV-WR12C B03.090.006A 

b. Function: 

Pressurizer - Maintains the RCS pressure during operation & limits 
pressure changes during transients.  

Steam Generator - Provides steam to the turbine.  

Core Flood Tank - Core flooding tanks are provided as part of the ECCS to 
re-flood the core during the initial stages of a LOCA resulting from large 
pipe breaks.  

Reactor Vessel - Contains the fission process.  

c. ASME Section XI Code Class: 

Pressurizer, Steam Generator and Reactor Vessel - Class 1 

Core Flood Tank - Class 2 

d. Construction Code and Class (If Applicable): 

Pressurizer (ASME Section III, 1965 with Summer 1967 Addenda, Class 1), 
Steam Generator (ASME Section III, 1965 with Summer 1967 Addenda, 
Class 1) Core Flood Tank, (USAS - B31.7, 1967 Class II) and Reactor Vessel, 
(ASME Section III, 1965 with Summer 1967 Addenda, Class 1) 

e. Valve Category (If Applicable): 

Not Applicable
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II. Reference Code Requirement that has been determined to be impractical: 

Figure IWB-2500-7, Examination Category B-D, Nozzle-to-Shell or Head Weld 
Joints - 100 % examination coverage.  

Table IWB 2500-1, Examination Category B-A, Pressure Retaining Welds in 
Reactor Vessel, "Note 2: Includes 100% of the weld length" 

Figure IWB-2500- 8, Examination Category B-J, Pressure Retaining Welds in 
Piping, "Note 3: Includes 100% of the weld length" 

Figure IWC-2500-4, Examination Category C-B, Nozzle-to-Shell or Head Weld 
Joints - Inside Radius Section 

III. Basis for Requesting Relief: 

The Construction Permit for Oconee was issued on November 6, 1967. 10 CFR 
50.55a(g) allows for plants whose Construction Permit was issued prior to 
January 1, 1971 to meet the requirements of ASME Section XI to the extent 
practical within the limitations of design, geometry and materials of construction 
of the components.  

Due to part geometry and actual physical barriers, obtaining examination 
coverage on at least 90% of the weld volume as required by ASME Section XI, 1980 
Edition as modified by Code Case N-460 was not possible.  

The attached examination reports document the amount of Code required 
examination coverage obtained. To supplement this coverage, additional non
Code examination UT techniques were used in an effort to obtain as much 
examination coverage as possible.  

The Reactor Coolant System meets the design requirements specified in 10 
CFR 50 Appendix A (addressed in Chapter 3 of Oconee's Final Safety 
Analysis Report) and is constructed so as to have an exceedingly low 
probability of a gross rupture or significant leakage throughout its design 
life. Additionally, the reactor containment building is designed to sustain 
the initial effects of gross equipment failure. Technical Specification 3.1.6 
limits the amount of acceptable leakage in the reactor containment 
building. Specifically, Technical Specification 3.1.6.2 limits unknown 
reactor coolant leakage to 1 gallon per minute, if that value is exceeded, 
then the reactor must be brought to cold shutdown within 24 hours.  

All of the welds contained in this request are located within the reactor 
containment building. The reactor containment building is designed to 
contain any leakage, so if these were to fail any release would be contained 
within the reactor containment building. Section 15.14 of the FSAR 
addresses the loss of coolant accident and documents that any releases that
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Based on the above evaluations, not meeting the requirements of ASME Section XI 
while performing these examinations will not endanger the health and safety of the 
general public.  

IV. Alternate Examination: 

The Class 1 welds will be included in the Class 1 pressure test performed at the end of 
each refueling outage. The Class 2 weld on the Core Flood Tank Nozzle has been 
examined by means of the system pressure test as required by Paragraph 
IWC-5000, ASME Section XI, 1980 Edition with Winter 1980 Addenda.  

The use of radiography as an alternate volumetric examination method is not 
possible on pressure vessel welds, due to the impracticality of using double wall 
technique, no location to place film, etc.). Additionally, inservice radiography on 
pipe welds, in some cases will not be feasible due to physical barriers that 
would prohibit gaining access for the placement of number bands, film, etc.  

Ultrasonic examinations will continued to be performed to the maximum 
extent possible during future inservice inspections.  

V. Implementation Schedule: 

Unit 3, Refueling Outage 14 (current outage December 1993 thru February 1994).  

Evaluated By: Dateq 

Level III Date 
Review: ___________3A-g4 

V/ 

Component Date 

Engineering 

Reviewed By: C Date 312-q4
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ASME Class 1 and 2 Components NDE Inservice Inspection Request For Relief 
For Oconee Unit 3 Based On ASME Section XI - 1980 Code Through Winter 1980 Addenda 

Exam Proposed 
Item No. Category/ System Or Area To Be Alternate 

Figure No. Component Function Examined Reason for Request Examination 
801.011.003 B-A Reactor Vessel Contains the fission process Circ. Shell Limited scan due to weld location being None 

Figure Weld between nozzles, 13" below the nozzle 
IWB-2500-1 centerline. Actual coverage obtained = 73.4%.  

B01.021.002 B-A Reactor Vessel Contains the fission process Circ. Head Limited scan due to Core catcher lugs Actual None 
Figure Weld coverage obtained = 43.5%.  

IWB-2500-3 * 

801.030.001 B-A Reactor Vessel Contains the fission process Shell to Limited scan due to location of clad patches. None 
Figure Flange Weld Actual coverage obtained in the areas of 

IWB-2500-4 thlese patches= 67.9%.  

803.090.001 B-D Reactor Vessel Contains the fission process Outlet Nozzle Limited scan due to part geometry (nozzle None 
, Figure to Shell Weld configuration). Actual coverage obtained = 

IWB-2500-7 47.6%.  

B03.090.001A B-D Reactor Vessel Contains the fission process Outlet Nozzle Limited scan due to part geometry (nozzle None 
Figure to Shell Weld configuration). Actual coverage obtained = 

IWB-2500-7 47.6%.  

803.090.002 B-D Reactor Vessel Contains the fission process Outlet Nozzle Limited scan due to part geometry (nozzle None 
Figure to Shell Weld configuration). Actual coverage obtained = 

IWB-2500-7 47.6%.  

B03.090.002A B-D Reactor Vessel Contains the fission process Outlet Nozzle Limited scan due to part geometry (nozzle None 
Figure to Shell Weld configuration). Actual coverage obtained = 

IWB-2500-7 47.6%.  

803.090.003 B-D Reactor Vessel Contains the fission process Inlet Nozzle to Limited scan due to part geometry (nozzle None 
Figure Shell Weld configuration). Actual coverage obtained = 

IWB-2500-7 71.7%.  

B03.090.003A B-D Reactor Vessel Contains the fission process Inlet Nozzle to Limited scan due to part geometry (nozzle None 
Figure Shell Weld configuration). Actual coverage obtained = 

IWB-2500-7 . 71.7%.  

B03.090.004 B-D Reactor Vessel Contains the fission process Inlet Nozzle to Limited scan due to part geometry (nozzle None 
Figure Shell Weld configuration). Actual coverage obtained = 

IWB-2500-7 71.7%.  

B03.090.004A B-D Reactor Vessel Contains the fission process Inlet Nozzle to Limited scan due to part geometry (nozzle None 
Figure Shell Weld configuration). Actual coverage obtained = 

IWB-2500-7 71.7%.  

803.090.005 B-D Reactor Vessel Contains the fission process Inlet Nozzle to Limited scan due to part geometry (nozzle None 
Figure Shell Weld configuration). Actual coverage obtained = 

IWB-2500-7 71.7%.  

B03.090.005A B-D Reactor Vessel Contains the fission process Inlet Nozzle to Limited scan due to part geometry (nozzle None 
Figure Shell Weld configuration). Actual coverage obtained = 

I IWB-2500-7 _71.7%.
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ASME Class 1 and 2 Components NDE Inservice Inspection Request For Relief 
For Oconee Unit 3 Based On ASME Section XI - 1980 Code Through Winter 1980 Addenda 

Exam Proposed 
Item Nol Category System Of Function Area To Be Reason for Request Alternate 

Figure No. Component Exalmined Examination 
B03.090.006 B-D Reactor Vessel Contains the fission process Inlet Nozzle to Limited scan due to part geometry (nozzle None 

Figure Shell Weld configuration). Actual coverage obtained = 
IWB-2500-7 71.7%.  

B03.090.006A B-D Reactor Vessel Contains the fission process Inlet Nozzle to Limited scan due to part geometry (nozzle None 
Figure Shell Weld configuration). Actual coverage obtained = 

IWB-2500-7 71.7%.  

103.090.007 B-D Reactor Vessel Contains the fission process Core Flood Limited scan due to part geometry (Core None 
Figure Nozzle to Flood Nozzle is blocked by flange taper on top 

- IWB-2500-7 Shell Weld side). Actual coverage obtained = 87.9%.  
B03.090.007A B-D Reactor Vessel Contains the fission process Core Flood Limited scan due to part geometry (Core None 

Figure Nozzle to Flood Nozzle is blocked by flange taper on top 
IWB-2500-7 Shell Weld side). Actual coverage obtained = 87.9%.  

103.090.008 B-D Reactor Vessel Contains the fission process Core Flood Limited scan due to part geometry (Core None 
Figure Nozzle to Flood Nozzle Is blocked by flange taper on top 

IWB-2500-7 ._Shell Weld side). Actual coverage obtained = 87.9%.  
B03.090.008A B-D Reactor Vessel Contains the fission process Core Flood Limited scan due to part geometry (Core None 

Figure Nozzle to Flood Nozzle is blocked by flange taper on top 
IWB-2500-7 Shell Weld side). Actual coverage obtained = 87.9%.  

B03.100.003 B-D Reactor Vessel Contains the fission process Inlet Nozzle to Limited scan due to part geometry (nozzle None 
Figure Shell Weld configuration). Actual coverage obtained = 

IWB-2500-7 Inside Radius 68.4%.  

103.100.004 B-D Reactor Vessel Contains the fission process Inlet Nozzle to Limited scan due to part geometry (nozzle None 
Figure Shell Weld configuration). Actual coverage obtained = 

IWB-2500-7 Inside Radius 68.4%.  
B03.100.005 B-D Reactor Vessel Contains the fission process Inlet Nozzle to Limited scan'due to part geometry (nozzle None 

Figure Shell Weld configuration). Actual coverage obtained = 
IWB-2500-7 Inside Radius 68.4%.  

103.100.006 B-D Reactor Vessel Contains the fission process Inlet Nozzle to Limited scan due to part geometry (nozzle None 
Figure Shell Weld configuration). Actual coverage obtained = 

IWB-2500-7 Inside Radius 68.4%.  
103.100.007 B-D Reactor Vessel Contains the fission process Core Flood Limited scan due to part geometry (Core None 

Figure Nozzle to Flood Nozzle is blocked by flange taper on top 
IWB-2500-7 Shell Inside side). Actual coverage obtained = 50%.  

Radius 

B03.100.007A B-D Reactor Vessel Contains the fission process Core Flood Limited scan due to part geometry (Core None 
Figure Nozzle to Flood Nozzle Is blocked by flange taper on top 

IWB-2500-7 Shell Inside side). Actual coverage obtained = 50%.  
Radius
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ASME Class 1 and 2 Components NDE Inservice Inspection Request For Relief 
For Oconee Unit 3 Based On ASME Section X1 - 1980 Code Through Winter 1980 Addenda 

Exam Proposed 
Item No. Category/ System Or Function Area To Be Reason for Request Alternate 

Figure No. Component Examined Examination 
B03.100.008 B-D Reactor Vessel Contains the fission process Core Flood Limited scan due to part geometry (Core None 

Figure Nozzle to Flood Nozzle is blocked by flange taper on top 
IWB-2500-7 Shell Inside side). Actual coverage obtained = 50%.  

. Radius 

B03.100.008A B-D Reactor Vessel Contains the fission process Core Flood, Limited scan due to part geometry (Core None 
Figure Nozzle to Flood Nozzle Is blocked by flange taper on top 

IWB-2500-7 Shell Inside side). Actual coverage obtained = 50%.  
Radius 

B03.110.009 B-D Pressurizer Maintains the RCS pressure Nozzle to Limited scan due to part geometry (nozzle None 
Figure during operation & limits vessel weld configuration, heater bundle and lower head).  

IWB2500-7 pressure changes during Actual coverage obtained = 34.39%.  
transients 

B03.1 10.011 B-D Pressurizer Maintains the RCS pressure Nozzle to Limited scan due to part geometry (head None 
Figure during operation & limits vessel weld configuration). Actual coverage obtained 

IWB2500-7 pressure changes during 35.5%.  
transients 

B03.110.012 B-D Pressurizer Maintains the RCS pressure Nozzle to Limited scan due to part geometry ((nozzle None 
Figure during operation & limits vessel weld configuration, heater bundle and lower head).  

IWB2500-7 pressure changes during Actual coverage obtained = 34.39%.  
transients 

B03.120.009 B-D Pressurizer Maintains the RCS pressure Nozzle Inside Limited scan due to part geometry (heater None 
Figure during operation & limits radius bundle). Actual coverage obtained = 60.6%.  

IWB2500-7 pressure changes during 
transients .  

B03.120.011 B-D Pressurizer Maintains the RCS pressure Nozzle inside Limited scan due to part geometry (heater None 
Figure during operation & limits radius bundle). Actual coverage obtained = 66.7%.  

IWB2500-7 pressure changes during 
transients 

B03.120.012 B-D Pressurizer Maintains the RCS pressure Nozzle inside Limited scan due to part geometry (heater None 
Figure during operation & limits radius bundle). Actual coverage obtained = 60.6%.  

IWB2500-7 pressure changes during 
transients 

B03.140.002 B-D Steam Generator Provides steam to the Outlet nozzle Limited scan due to part geometry (support None 
Figure A turbine inside radius skirt). Actual coverage obtained = 80%.  

1WB2500-7 
103.140.005 B-D Steam Generator Provides steam to the Inlet nozzle Limited scan due to part geometry (support None 

Figure A turbine Inside radius skirt). Actual coverage obtained = 74%.  
IWB2500-7 

103.140.006 B-D Steam Generator Provides steam to the Inlet nozzle Limited scan due to part geometry (support None 
Figure B turbine Inside radius skirt). Actual coverage obtained = 74%.  

IWB2500-7
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ASME Class 1 and 2 Components NDE Inservice Inspection Request For Relief 
For Oconee Unit 3 Based On ASME Section XI - 1980 Code Through Winter 1980 Addenda 

Item No. Exam System Or Function Area To Be Feason for Request Proposed 
Category / Component Examined Alternate 

Figure No. Examination 

002.022.006 C-B Core Flood Tank B Part of the ECCS to re-flood Nozzle to Limited scan due to part geometry. Actual None 
Figure the core during the Initial Shell Inside coverage obtained = 72%.  

IWC-2500-4 stages of a LOCA resulting radius 
from large pipe breaks
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Limited Exam Data Sheet 
Station Unit__ I.D.#_ _____/ 

Date /fL Item # ?O9 //. DO'? 
hecked By Date _ Page 3 Of 1 

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

Total Cross Sectional AreaLLL/L x (Number of Scans)j.....= _ 7 1 (% Factor) 
Vessels: 

Area Loss: Zone #1 f?. /3 

Zone #2 9 11 
Zone #3 JS__1' 

Total Zone Loss _3. 9 /(% Factor) Y22- x 100 = --.%of Loss 
Lump Sum Loss Froil Other Limitations .+/ 

Total Loss 0 & (w % 
100% - (Total Loss)_(2& = 39'2 % of Coverage 

(Additional 2 % of Partial Coverage) 
Qualifies for Request for Relief 8 Yes 0 No 

1 1n 
Axial Scan (Loss)-/ (% Factor) x 100=_. % of Loss 
Circumferential Scan Over Root Area O Yes O No - % of Loss 
Axial Loss + Circ. Loss = /2= % Loss 
Additional Losses (Due to hangers, restraints, etc.) + % Loss 
Explain: 

Total % Loss 

100% - (Total Loss) = % of Coverage 
Qualifies for Request for Relief O Yes O No 

Disposition: 

By: . Date:
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Limited Exam Data Sheet 
Station Unit I.D. #3 <f- -7 

Date / 2 F Item # 33. /O, O 
ecked By Date Page kOf..13g.  

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

Total Cross Sectional Area JL// x (Number of Scans)..U.....= (% Factor) 

Vessels: 

Area Loss: Zone #1 3J/ 
Zone #2 'K 82 
Zone #3 Tl% 

Total Zone Loss i-LL_73 /(%'Factor) 2( x 100 = % of Loss 
Lump Sum Loss Froi" Other Limitations + 7 % 

Total Loss 6J7 % 
100% - (Total Loss) 6_1-( =6 J ,1% of Coverage 

(Additional a % of Partial Coverage) 
Qualifies for Request for Relief Q Yes O No 

Axial Scan (Loss) / (% Factor) x 100=_ % of Loss 
Circumferential Scan Over Root Area 0 Yes O No - % of Loss 
Axial Loss + Circ. Loss = /2= - % Loss 

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

100% - (Total Loss) = % of Coverage 
Qualifies for Request for Relief O Yes O No 

Disposition: 

By: Date:
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Limited Exam Data Sheet 
Station )Unit 3' I.D. # _ _ _ __2_

Date I [tem # 1. /Z. c2, 6 
hecked By Date Page U0.of_ 

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

Total Cross Sectional Area - -7 x (Number of Scans)i1 .= '/1 (% Factor) 
Vessels: 

Area Loss: Zone #1 
Zone #2 / 
Zone #3jf A1121~7 Ii 

Total Zone Loss L /(%'Factor) ''A'/7 x 100 = 333 % of Loss 
Lump Sum Loss Fron" Other Limitations + . 0 

Total Loss 3?, J() 
100% - (Total Loss) 3Z, 0.L&, % of Coverage 

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

m 
Axial Scan (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 

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

Disposition: 

By: Date:
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Limited Exam Data Sheet 
( Station i Unit - I.D. # 6 -(O 

Date 12d-910 Item # $03, /Z . Cd/ 
hecked By Date Page LOf 4 

DETERMINING THE CUMULATIVE TOTAL OF WELD VOLUME INSPECTED 

(in percentage) 
Total Cross Sectional Area /7 x (Number of Scans) Y= ,-7 (% Factor) 

Vessels: 

Area Loss: Zone'#1 
Zone #2 

Total Zone Loss 4 /(%'Factor) i'x 100 = 3 of Loss 
Lump Sum Loss Froi Other Limitations + Oi9&0 aA,, 6 

Total Loss Y'.-? 7, 
100% - (Total Loss)Z 12? = L2- 4% of Coverage 

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

im: 
Axial Scan (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 

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

Disposition: 

y Date:



Station (Uni// Unit Rev. File No-?ce -\A/P.L- 7 Sheet_ Of 
Subject / /M17E /E f , 77 

By / Date A,2W 
Prob No. Z 03. 1 2-0. O12- Checked By Date 4 OF 

I _ _ _ 
A 4 - to 7z- 4/A- -t-c-nr 

li I IIIH 
L~ ~~~~~~~ L1+.------ -------



C6erioi Qo1 RL14.bl 

(J Vhw[ Io~~ --6-R S rfl9LI , 

fL / I )M PEP IQ5t 'xr- .~~'x rr # L7j/t 

456I



I~~~~ r-- Q PL CLc 

A 

)l~~kt~ Irwop aL W tc 

X.54 Lt/mr7--b )PI 
2- 9 10. 2-' 

60



.nexil- Au. 014-CA2 

Limited Exam Data Sheet 
Station Unit I.D. # JS6SO 

I y Date Ji Item# R03. / O.OO -.  
Checked By Date Page Of 

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

Total Cross Sectional Area-'2L x (Number of Scans) = (% Factor) 

Vessels: 

Area Loss: Zone #1 AX 

Zone #2 //__4 

Zone #3 
Total Zone Loss /(%'Factor) x 100 = % of Loss 

Lump Sum Loss From Other Limitations + 7o % 

Total Loss o_ 0 % 
100% - (Total Loss) &o = , §% of Coverage 

(Additional 5-% of Partial Coverage) 
Qualifies for Request for Relief B Yes O No 

iping: 
Axial Scan (Loss) / (% Factor) x 100=.._ % of Loss 
Circumferential Scan Over Root Area 0 Yes Ol No - % of Loss 
Axial Loss - + Circ. Loss _ = /2= - % Loss 

Additional Losses (Due to hangers, restraints, etc.) + % Loss 
Explain: ._ Total % Loss 

100% - (Total Loss) = % of Coverage 
Qualifies for Request for Relief El Yes O No 

Disposition: 

By: 
Date: 
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Limited Exam Data Sheet 
Station Unit -3 I.D. # 01 u6 & 

- " Date -9L Item # -os. / IO. oO) 
ecked By . c ./ Date /-/o-94-9 Page-Of 

DETERMININ THE CUMULATIVE TOTAL OF WELD VOLUME INSPECTED 
percentage) 

Total Cross Sectional Area x (Number of Scans)-= ' (% Factor) 
Vessels: 

Area Loss: Zone #1 
Zone #2 
Zone #3 /V 

Total Zone Loss /(% Factor) x 100 = % of Loss 
Lump Sum Loss Froil Other Limitations + * % 

Total Loss a 6 
100% - (Total Loss) 2f=il 7 % of Coverage 

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

1m: 
Axial Scan (Loss)-/ (% Factor) x 100=. % of Loss 
Circumferential Scan Over Root Area 0 Yes 0 No - % of Loss 
Axial Loss + Cire. Loss = /2= - % Loss 
Additional Losses (Due to hangers, restraints, etc.) + % Loss 
Explain: 

Total % Loss 

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

Disposition: 

By: Date:
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~eri~LL c1~ 
Station Limited Exam Data Sheet 

Unit 1.D. _# _ _ _ _ _ 

h Date Item #__<____/_O__O _ 
hecked By Date -L0 - 9 Page .ofL 

DETERMINING HE CUMULATIVE TOTAL OF WELD VOLUME INSPECTED 
(i percentage) 

Total Cross Sectional Area " x (Number of Scans) 1 L= ( Factor) 
Vessels: 

Area Loss: Zone #1 
Zone #2 
Zone #3 

Total Zone Loss. iA /(%Factor) ;4 x 100 of Loss 
Lump Sum Loss From"l Other Limitations + -% 

Total Loss o2 6 % 
100% - (Total Loss) 4 r, = 7< %% of Coverage 

(Additional 6 % of Partial Coverage) 
Qualifies for Request for Relief 1 Yes 0 No 

Axial Scan (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 

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

Disposition: 

By: 
Date: .  
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Limited Exam Data Sheet 
Statio )10ONefC' Unit I.D. # 3(f-o 

Date Item# 7 r 
hecked By Date Page ±.ofJ 

DETERMINING THE CUMULATIVE TOTAL OF WELD VOLUME INSPECTED 
(y' percentage) 

Total Cross Sectional Area x (Number of ScansrL%-- (% Factor) 
Vessels: 

Area Loss: Zone #1\ 
Zone #2 
Zone #3 

Total Zone Loss /(% Factor) x 100 =- % of Loss 
Lump Sum Loss From Other Limitations + 2 8) 

4 Total Loss z % 
100% - (Total Loss) Zf&= 7 2- % of Coverage 

(Additional 2.±.% of Partial Coverage) 
Qualifies for Request for Relief 9-Yes 0 No 

i in: 
Axial Scan (Loss)-/ (% Factor) x 100=- % of Loss 

Crumferential Scan Over Root Area 0 Yes 0 No - % of Loss 
Axial Loss + Circ. Loss /2= % Loss 
Additional Losses (Due to s res ts, etc.) + % Loss 
Explain: 

__ Total % Loss 

100% - (Total Loss) = % of Covera 
Qualifies for Request for Relief 0 Yes 0 No 

Disposition: 

Date:
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DEFINITIONS APPLICABLE TO THE REACTOR VESSEL 
EXAMINATION 

AGGREGATE - Combined coverage using different transducers and 
different directions due to problems scanning the welds.  

PARTIAL AGGREGATE COVERAGE - The amount of coverage 
obtained had there been no physical interferences. This includes but 
is not limited to configuration, surface condition (i.e. clad patches), 
etc.  

ACTUAL AGGREGATE COVERAGE - The amount of coverage 
obtained due to the physical interferences.



3852232 NDE SERUICES F-722 T-349 P-002 MAR 08 194 09:42 

Formula! 

Aggregate Coverage = 

(% 700 Axial + %k 70 0 Ciro) x in2 NS 

+ (% 600 Circ + % 450 Circ + % 0) x Total Area 

+ (% 600 + % 450) Axial x (in 2 Weld x 2 + in2 T/2) ] / 

[ in2 NS x 2 + in2 Total Area x 3 + (in 2 Weld x 2 + in2 T/2) x2  

Notes: 

Weld volumes do not include the clad region.  

* The Near Surface Area extends 1" into the base metal.  

Angle requirements are as follows: 

00 100 W of Total Volume, 

450 & 600 100 W of Weld from 4 directions, 100 W of T/2 
from 2 Circ directions, 100 % of T/2 from 1 Axial 
direction, 

700 100 % of Near Surface from 1 Axial & 1 Cire directions, 

700 100 t of Inside Radius from 1 Axial & 1 Cire directions.  

The 45* is used from the Nozzle Bore to examine the Near Surface of the 
Nozzle-to-Shell Weld in the Axial direction. Additionally only one 
direction is possible from the Nozzle Bore, and the 0 (or 150) replaces 
the 600.  

*pageII



3852232 NDE SERUICES F-722 T-349 P-003 MAR 08 '94 09:42 

(6e00o0X0.co') 

Total Exam Area = 184.56 in (Near Surface + Weld + T/2) 

Near Surface Area = 15.40 in2  (Cross-Section) 

Weld Area - 24.14 in (Cross-Section) 

T/2 Area = 160.42 in2  (Cross-Section) 

CIRC O Gets 101.06 in2 of Total Exam Area (54.8 !) 

600 & 45' Get 138.27 in2 of Weld & T/2 Areas (74.9 1) 

70s Gets 11.52 in2 of Near Surface Area (748 - ) 

AXIAL 700 Gets 13.14 in2 of Near Surface Area (85.3 %) 

450 Gets 122.43 in2 of T/2 Area 

450-UP Gets 22.02 in of Weld Area 

450 -DOWN Gets 2.44 in2 of Weld Area 

450 Coverage 22.02 + 2.44 + 122.43 70.4 % 
24.14 + 24.14 + 160.42 

600 Gets 135.74 in2 of T/2 Area 

600-UP Gets 23.12 in2 of Weld Area 

60"-DOWN Gets 5.75 in2 of Weld Area 

60a Coverage = 23.12 + 5,75 + 135.74 78.9 % 
24.14 + 24.14 + 160.42 

Page 2



3852232 NDE SERUICES F-722 T-349 P-004 MAR 08 '94 09:42 

WR19 

AXIAL CTRC 

70 60 45 70 60 45 0 

85.3 78.9 70.4 74.8 74.9 74.9 54.8 

Aggregate Coverage = 

(85.3 + 74.8) x 15.40 + (74.9 + 74.9 + 54.8) x 184.56 

+ (78.9 + 70.4) x (24,14 x 2 + 160.42) 3 / 

14.50 x 2 + 184.56 x 3 + (24.14 x 2 + 160.42) x 2 J 

Partial Aggregate Coverage 71.4 % 

(MAXIMUM COVERAGE SCANNING OVER CLAD PATCHES) 

Page 3



3852232 NDE SERUICES F-722 T-349 P-005 MAR 08 '94 09:42 

WR19 

( 61. 03o. oo) t) 

Due to Clad Patches, the entire circumference of the vessel 
could not be scanned. One side of the vessel was completly 
scanned, however. On the other side, only 1/2 of an Axial scan 
was performed over a clad patch. The circumferential distance 
lost due to each patch was 8 degrees. The partial Axial scan 
resulted in a loss of only 4 degrees. There are 3 clad patches 
on each side of the vessel, one over each nozzle.  

The 700 Axial, the 0- and the 450 & 600 Axial-UP lost 20 degrees 
of circumference (5.6 ). The Circ Scans lost 24 degrees 
(6.7 %). Axial-DOWN scans (from the Taper) were not affected.  
In the area of the clad patches, the following coverages were 
obtained: 

AXIAL 700 Gets 3.07 in2 of Near Surface Area (19.9 %) 

450 Gets 49.73 in2 of T/2 Area 

45*-UP Gets 0.61 in2 of Weld Area 

45 0 -DOWN Gets 2.44 in2 of Weld Area 

450 Coverage = 0.61 + 2.44 + 49.73 = 25.3 % 
24.14 + 24.14 + 160.42 

60 Gets 73.85 in2 of T/2 Area 

600-tP Gets 13.42 in2 of Weld Area 

60 0-DOWN Gets 5.75 in2 of Weld Area 

600 Coverage = 13.42 + 5.75 + 73.85 = 44.6 % 
24.14 + 24.14 + 160.42 

70 Axial Coverage = 340 x 85.3 + 20 x 19.9 / 360 = 81.7 % 

600 Axial Coverage = 340 x 78.9 + 20 x 44.6 / 360 w 77.0 t 

450 Axial Coverage = 340 x 70.4 + 20 x 25.3 / 360 = 67.9 % 

Page 4



3852232 NDE SERUICES F-722 T-349 P-006 MAR O8 '94 09:43 

Sere1A 80.c - ot 

WR19 

AXIAL CIRC 

70 60 45 70 60 45 0 

81.7 77.0 67.9 70.6 69.8 69.8 51.8 

Aggregate Coverage = 

L (81.7 + 70.6) x 15.40 + (69.8 + 69.8 + 51.8) x 184.56 

+ (77.0 + 67.9) x (24.14 x 2 + 160.42) 1 / 

[ 14.50 x 2 + 184.56 x 3 + (24.14 x 2 + 160.42) x 2 

Actual Aggregate Coverage m 67.9 % 

(ACTUAL COVERAGE OBTAINED DUE TO CLAD PATCHES) 

Page 5



3852232 NDE SERUICES F-722 T-349 P-007 MAR 08 '94 09:43 

Seric .4 -o I 

CIRC SCAN NEAR SURFACE 
BELOW TAPER AXIAL SCAN 

NEAR SURFACE 
AXIAL SCAN BELOW 

CLAD PATCHES 

FLANGE TO SHELL WELD 

Page 6



3852232 NDE SERUICES F-722 T-349 P-008 MAR 08 '94 09: 43 

450 SCANS OUTSIDE 600 SCANS OUTSIDE 
CLAD PATCH AREAS CLAD PATCH AREAS 

450 SCAN IN 600 SCAN IN 
CLAD PATCH AREAS CLAD PATCH AREAS 

FLANGE TO SHELL WELD AXIAL SCAN 

(D1. 0000 Page 7



3852232 NDE SERUICES F-722 T-349 P-009 MAR 08 '94 09:44 

Total Exam Area = 53.27 in2  (Near Surface + Weld + T/2) 

Near Surface Area = 8.31 in2  (Cross-Section) 

Weld Area = 7.59 in 2  (Cross-Section) 

T/2 Area = 45-68 jn 2  (Cross-Section) 

CIRC 0' Gets 16.89 in2 of Total Exam Area (31.7 V) 

600 & 450 Get 35.69 in2 of Weld & T/2 Areas (67.0 %) 

700 Gets 5.58 in of Near Surface Area (67.1 ) 

AXIAL 700 Gets 7.24 in2 of Near Surface Area (87.1 t) 

450 Gets 2.00 % Coverage of T/2 Area 

450 -UP Gets 100 % Coverage of Weld Area 

450-DOWN Gets 7.55 in' of Weld Area 

450 Coverage 7.59 + 7.55 + 45.68 = 99.9 V 
7.59 + 7.59 + 45.68 

60 0 Gets 45.59 in2 of T/2 Area 

600-UP Gets 100 % of Weld Area 

600-DOWN Gets 6.28 in' of Weld Area 

600 Coverage = 7.59 + 6.28 + 45.59 97.7 % 
7.59 + 7.S9 + 45,68 

Page 8



3852232 NDE SERUICES F-722 T-349 P-010 MAR O8 '94 09:44 

Sened kk. -bj 

Ak0..Wmnk \4 

(D \. OZ\. 002o) 

AXIAL CIRC 

70 60 45 70 60 0 

87.1 97.7 99.9 67.1 67.0 67.0 31.7 

Aggregate Coverage 

(87.1 + 67.1) x 8.31 + (67.0 + 67.0 + 31.7) x 53.27 

+ (97.7 + 99.9) x (7.59 x 2 + 45.68) } / 

[ 8.31 x 2 + 53.27 x 3 + (7.59 x 2 + 45.68) x 2 

Partial Aggregate Coverage = 74.2 % 

Page 9



3852232 NDE SERUICES F-722 T-349 P-011 MAR 08 '94 09:44 

,Senod Ndo.9q4-0\ 

WR34 

Due to the Core Catcher Lugs the entire circumference of the 
vessel could not be scanned. Scanning was conducted between 
each of the 12 lugs. Based on the configuration of the 
alternate head, the 00, 700 Axial and all Circ scans obtained 
15.3 degrees out of 30 (51 %) . The 450 & 600 Axial scans 
obtained 19.5 degrees out of 30 (65 %).  

Actual Coverage was as follows: 

EB3.1 

AXIAL CIRC 

70 60 45 70 60 45 0 

44.4 63.4 64.8 34.2 34.2 34.2 16.2 

Aggregate Coverage 

[ (44.4 + 34.2) x 8.31 + (34.2 + 34.2 + 16.2) x 53.27 

+ (63.4 + 64.8) x (7.59 x 2 + 45.68) ] / 

8.31 x 2 + 53.27 x 3 + (7.59 x 2 + 45.68) x 2 ] 

Actual Aggregate Coverage 43.5 % 

Page 10



3852232 NDE SERUICES F-722 T-349 P-012 MAR OB '94 09:44 

CIRC SCAN NEAR SURFACE AXIAL SCAN 

LOWER HEAD TO SHELL 

Sbol. o k.oc4) 

Page 11



3852232 NDE SERUICES F-722 T-349 P-013 MAR 08 '94 09:45.  

LOWER HEAD TO SHELL WELD AXIAL SCAN 

Page 12



3852232 NDE SERUICES F-722 T-349 P-014 MAR 08 '94 09:45 

Sertced tdo. M -0 

WR18 

(hDiDCOS) 
Total Exam Area = 183.27 in' (Near Surface + Weld + T/2) 

Near Surface Area = 15.27 in2  (Cross-Section) 

Weld Area = 24.14 in (Cross-Section) 

T/2 Area = 159.13 in3 (Cross-Section) 

CIRC 700 Gets 100 % Coverage of Near Surface Area 

600 & 450 Get 100 % Coverage of Weld & T/2 Areas 

00 Gets.100 % Coverage of Total Exam Area 

AXIAL 706 Gets 100 1 Coverage of Near Surface Area 

450 Gets 100 t Coverage of Weld & T/2 Areas 

600 Gets 100 % Coverage of Weld & T/2 Areas 

WR18 

AXIAL CIRC 

70 G0 45 70 60 45 0 

100 100 100 100 100 100 100 

Aggregate Coverage = 

(100 + 100) x 15.27 + (100 + 100 + 100) x 159.13 

+ (100 + 100) x (24.14 x 2 + 159.13) / 

15.27 x 2 + 159.13 x 3 + (24.14 x 2 + 159.13) x 2 ] 

Partial Aggregate Coverage = 100 % 
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3852232 NDE SERUICES F-722 T-349 P-015 MAR 08 '94 09:45, 

WR18 

This weld is located between nozzles, 13" below the nozzle 
centevline. The nozzles themselves form obstructions to 100 t 
coverage.  

Between Inlet Nozzles, below the Core Flood Nozzle (2 regions), 
25.7 degrees out of 32.5 degrees was scanned. The weld extends 
out on either side of this region intersecting the Inlet Nozzle
to-Shell welds.  

Between each Inlet Nozzle and Outlet Nozzle (4 regions) 19.6 
degrees out of 27.8 degrees was scanned. The weld extends out 
on either side of this region intersecting the Inlet and Outlet 
Nozzle-to-Shell welds. Extra coverage was lost in these regions 
due to the Outlet Nozzle lip.  

Actual Aggregate Coverage=[ 25.7 / 32.5 x 2 + 19.6/27.8 x 4 ]/6 

73-.4 
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3852232 NDE SERU ICES F-722 T-349 P-016 MAR 08 '94 09:45.  

SextoIA -%x4-.ckst 

Nozzle Formula: 

Aggregate Coverage = 

[ 700 Circ x in2 NS + (% 00/150/45 Axial 

+ 1 600 Cire + % 459 Circ + % 00) x Total Area 3 / 

in 2 NS + in2 Total Area x 4 

Nozzle Notes: 

Weld volumes do not include the clad region.  

The Near Surface Area extends 1" into the base metal.  

The Inside Radius Area extends 1/211 into the base metal.  

Angle requirements are as follows: 

00 100 V of Total Volume, 

450 & 600 100 % of Weld from 4 directions, 100 % of T/2 
from 2 Ciro directions, 100 % of T/2 from 1 Axial 
direction, 

700 100 % of Near Surface from 1 Axial & 1 Ciro directions, 

700 100 % of Inside Radius from 1 Axial & 1 Cire directions.  

Only one angle direction is required from the Nozzle Bore, and coverage 
is estimated based on the combined extent of the 0", 150 & 45O.  
Additionally, there is no near surface requirement from the Vessel ID 
for the Axial direction.  
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3852232 NDE SERUICES F-722 T-349 P-017 MAR 08 '94 09:46 

WP~- r. (10-L9 60 cwsened VAo .q d 

pVv_~ 2 (EF R-6>C WRIN 

VERTICAL SECTION 

Total Exam Area 292.94 in2  (Near Surface + weld + T/2) 

Near Surface Area = 15.06 in2  (Cross-Section) 

Weld Area = 24.34 in2  (Cross-Section) 

T/2 Area 268.60 in2  (Cross-Section) 

Inside Radius Area = 6.83 in2  (Cross-Section) 

CIRC 00 Gets 219.74 in2 of Total Exam. Area (75.0 ) 

600 & 450 Get 219.74 in2 of Weld & T/2 Areas (75.0 %) 

700 Gets 100 % Coverage of Near Surface Area 

70" Gets 5.03 in2 of Inside Radius Area (73.6 %) 

0 
AXIAL 0o, 150 & 450 Get 281.98 in2 of Weld & T/2 Area (96.3 t) 

700 Gets 100 V Coverage of Inside Radius Area 

KvP+ WE \ (Bomto.coST 
N1Pi- k~t A (yo05.oo00 ) 

5E2PV- Wit121 (Slovo.co sD) 
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3852232 NDE SERUICES F-722 T-349 P-018 MAR 08 '94 09:46 

RP L (Ebo 5 oR b.os'- 003(oosA - K q 

MUARI)ib (pjo.bs 00USA) 
HRZ-.&103.0.0 ND ooA) 

HORIZONTAL SECTION 

Total Exam Area = 269.15 in' (Near Surface + Weld + T/2) 

Near Surface Area = 13.97 in2  (Cross-Section) 

Weld Area 22.72 in2  (Cross-Section) 

T/2 Are a 246.43 in2 (Cross-Section) 

Inside Radius Area = 7.20 in" (Cross-Section) 

CIRC 00 Gets 153.64 in2 of Total Exam Area (57. 1) 

600 & 450 Get 153.64 in' of Weld & T/2 Areas (57.1 k) 

70 Gets 100 % Coverage of Near Surface Area 

700 Gets 0 % Coverage of Inside Radius Area 

0 
AXIAL 00, 150 & 45" Get 2a0.63 in2 of Weld & T/2 Area (78.3 t) 

70* Gets 100 t Coverage of Inside Radius Area 

3 IZPV-W(ll bo. \I0.001' 

5aPV- wei(1 
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3852232 NDE SERU ICES F-722 T-349 P-019 MAR 08 '94 09:46 

3RPV- e~2.L bs0 04s05 epiG A
pai- R~uz(o.090. coL4 co4A) M A 
p p\). W2 12- (60s.L? 0.6 005 ) '-1 S oW 

34 W- 0oWRIN 

F- I2A L 1s400 .004 VERTICAL SECTION 

AXIAL CIRC 

0/15/45 70 60 45 0 

96.3 100 75.0 75.0 75.0 

Aggregate Coverage = 

100 x 15.06 + (96.3 + 75.0 + 75.0 + 75.0) x 292.94 ] / 

15.06 + 292.94 x 4 ] 

Actual Aggregate Coverage 80.6 % 

HORIZONTAL SECTION 

AXIAL CIRC 

0/15/45 70 60 45 0 

78.3 100 57.1 57.1 57.1 

Aggregate Coverage = 

100 x 13.97 + (78.3 + 57.1 + 57.1 + 57.1) x 269.15 1 / 

13.97 + 269.15 x 4 1 

Actual Aggregate Coverage = 62.9 % 
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3852232 NDE SERU I CES F-722 T-349 P-020 MAR 08 '94 09:46 

p V.2. (Bo E>s. c.os ( CA:: IA -'era ,O 

VaZ2L- (6L-.DC90 .oo M c ( 

CEZ110,0-A.003 warnC 0JJ1AR2I (65.100.04:) 

Z.\1.6J~h2 ~ 0.10 Nozzle-to-Shell Weld 

Actual Average Coverage = 80.6 + 62.9 3 / 2 71.7 % 

Additionally, Coverage of the Inside Radius is as follows: 

Axial Coverage = ( 100 + 100 ] / 2 100 & 

Circ Coverage ( 73.6 + 0 ] / 2 = 36.8 % 

Actual Average Coverage = 68.4 % 

Coverage of the Nozzle-to-Pipe Weld is 100 t 
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3852232 NDE SERUICES F-722 T-349 P-021 MAR 08 '94 09:47 

SeoA Ro.40 

HORIZONTAL SECTION 

VERTICAL SECTION 

INLET NOZZLE TO SHELL WELD 
CIRC SCAN FROM VESSEL ID 

~ W(~7A ~3.Ic.~) Page 20 
3p,~ W V-i I 2-A (bb - o% cc r, - 00 vz-tI (W-3- Io-00 ) 

Rpv wi Iz s(gb bb. 09-vln?-> 0- - oo.M1 
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3852232 NDE SERUICES F-722 T-349 P-022 MRR 08 '94 09:47 

MS CIRC 

I 

IR10 1 CIRC 

0S CIRC 

INLET NOZZLE TO SHELL WELD NEAR SURFACE FROM VESSEL ID 
AND INNER RADIUS CIRC SCAN FROM NOZZLE ID 

PV-W\,1- 0.0COAi r. 1 Pageo21 
Q.N- R \Z. ( EbS.D~o ,oy 00 A g z .A(605.i00.004) Page 21 
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3852232 NDE SERUICES F-722 T-349 P-023 MAR 08 '94 09:47 

IN AXIAL 

I1 AXIAL 

INLET NOZZLE INNER RADIUS 
AXIAL SCAN FROM NOZZLE ID 
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38~2232 NDE SERU ICES F-722 T-349 P-024 MAR 08 40:7 

sz, d

INLET NOZZLE TO SHELL WELD 
SCAN FROM NOZZLE ID 

~ ~ 4A2~~ ~Page 23 
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3852232 NDE SERUICES F-722 T-349 P-025 MAR 08 '94 09:48 

3ZN-~JeA?,k (F&).&>90.ccz r a.A23 
(?cUS b0.CC)1') WROUT 

VERTICAL SECTION 

Total Exam Area 301.06 in2  (Near Surface + Weld + T/2) 

Near Surface Area 14.02 in' (Cross-Section) 

Weld Area 25.52 in (Cross-Section) 

T/2 Area - 275.54 in2 (Cross-Section) 

Inside Radius Area 7.26 in2  (Cross-Section) 

CIRC 00 Gets 95.16 in2 of Total Exam Area (31.6 %) 

600 & 450 Get 136.87 in2 of Weld & T/2 Areas (455 ) 

700 Gets 11.02 in2 of Near Surface Area (78..7 %) 

700 Gety 100 % Coverage of Inside Radius Area 

AXIAL 00, 150 & 450 Get 295.92 in2 of Weld & T/2 Area (98.3 %) 

700 Gets 100 % Coverage of Inside Radius Area 
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3852232 NDE SERU ICES' F-722 T-349 P-026 MAR 08 '94 09:48 

t ~ b. DOI) WROUT 

HORIZONTAL SECTION 

Total Exam Area 298.71 in2  (Near Surface + Weld + T/2) 

Near Surface Area = 13.62 in' (Cross-Section) 

Weld Area 23.45 in' (Cross-Section) 

T/2 Area = 275.26 in2  (Cross-Section) 

Inside Radius Area = 8.02 in2  (Cross-Section) 

CIRC 0 0 Gets 47.69 in 2 of Total Exam Area (16.0 k) 

600 & 450 Get 87.46 in2 of Weld & T/2 Areas (29. 3 %) 

700 Gets 11.33 in2 of Near Surface Area (83.2 %) 

700 Get s 61.88 in2 of Inside Radius Area (85.8 ) 

AXIAL 0-, 150 & 450 Get 247.16 in2 of Weld & T/2 Area (82.7 %) 

700 Gets 7.74 in' of Inside Radius Area (96.5 %) 
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3852232 NDE SERUICES F-722 T-349 P-027 MAR 08 '94 09:48 

1: > D2-WROUT 

VERTICAL SECTION 

AXIAL CiRC 

0/15/45 710 60 45 o 

98.3 78.7 45.5 45.5 31.6 

Aggregate Coverage 

78.7 x 14.02 + (98.3 + 45.5 + 45.5 + 31.6) x 301.06 ] / 

14.02 + 301.06 x 4 ] 

Actual Aggregate Coverage = 55.5 % 

HORIZONTAL SECTION 

AXIAL CIRC 

0/1545 70 60 45 0 

82.7 83.2 29.3 29.3 16.0 

Aggregate Coverage 

83.2 x 13.62 + (82.7 -r 29.3 + 29.3 + 16.0) x 298.71 ] / 

[ 13.62 + 298.71 x 4 

Actual Aggregate Coverage = 39.8 % 
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3852232 NDE SERU ICES F-722 T-349 P-028 MAR 08 '94 09:48 

5(&ds,. a WROuT 

Nozzle-to-Shell Weld 

Actual Average Coverage [ 55.5 + 39.8 1 / 2 = 47.6 % 

Additionally, Coverage of the Inside Radius is as follows: 

Axial Coverage - . 100 + 96.5 3 / 2 98.2 % 

Cire Coverage - [ 100 + 8S.8 / 2 2.9 

Actual Average Coverage = 95.6 9 

Coverage of the Norzle-to-Pipe Weld is 100 V 
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3852232 NDE SERU I CES F-722 T-349 P-029 MAR 08 '94 09:49 

HORIZONTAL SECTION 

VERTICAL SECTION 

OUTLET NOZZLE TO SHELL WELD CIRC SCAN 
FROM VESSEL ID 
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3852232 N4DE SERUICES F-722 T-349 P-030 MAR 08 '94 09:49 

RS clRC 

:A CIO 

HORIZONTAL SECTION 

VERTICAL SECTION 
IR C 

OUTLET NOZZLE TO SHELL WELD NEAR SURFACE FROM VESSEL ID 
AND INNER RADIUS CIRC SCAN FROM NOZZLE ID 
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3852232 NDE SERUICES F-722 T-349 P-031 MAR 08 '94 09:49 

rSt AXIAL 

HORIZONTAL SECTION 

VERTICAL SECTION 

IR 

AL 

OUTLET NOZZLE INNER RADIUS 
AXIAL SCAN FROM NOZZLE ID 
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3852232 NDE SERU ICES F-722 T-349 P-032 MAR 08 '94 09:49 

HORIZONTAL SECTION 

VERTICAL SECTION 

. OUTLET NOZZLE TO SHELL WELD 
SCAN FROM NOZZLE ID 

(sc)09 -Z iA,)Page 31 
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3852232 NDE SERUICES F-722 T-349 P-033 MAR 08 '94 09:50 

3 i. .C4 (os/Iso.ofl cvA waacr 

UP1 (E-,0c,O. .00- o)54 WRCF 

VERTICAL SECTION 

Total Exam Area = 189.61 in2  (Near Surface + Weld + T/2) 

Near Surface Area - 12.98 in' (Cross-Section) 

Weld Area = 19.01 in2  (Cross-Section) 

T/2 Area = 170.60 in2  (Cross-Section) 

CIRC 0* Gets 170.69 in2 of Total Exam Area (90.0 *) 

600 & 450 Get 170.69 in2 of Weld & T/2 Areas (90.0 k) 

700 Gets 100 % Coverage of Near Surface Area 

AXIAL 700 Gets 100 % Coverage of Near Surface Area 

450 Gets 162.44 in2 of T/2 Area 

450-IN Gets 100 k Coverage of Weld Area 

450 -OUT Gets 7.92 in2 of Weld Area 

450 Coverage 19.01 + 7.92 + 162.44 90.8 t 
19.01 + 19.01 + 170.60 

600 Gets 161.18 in- of T/2 Area 

600-IN Gets 100 t Coverage of Weld Area 

600-OUT Gets 5.02 in2 of Weld Area 

60' Coverage 19.01 + 5.02 + 161.18 = 88.8 % 
19.01 + 19.01 + 170.60 
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3852232 NDE SERU ICES F-722 T-349 P-034 MAR 08 '94 09: 50 

swpbir.cc ( .O r~l 7 clt 0  SacU Qt,.9i4mc 

\V<-4.A (~co.o~o c8A)A\00b 

HORIZONTAL SECTION 

Total Exam Area 222.71 in2  (Near Surface + Weld + T/2) 

Near Surface Area = 15.50 in2  (Cross-Section) 

Weld Area = 21.32 in2  (Cross-Section) 

T/2 Area . 201.39 in2  (Cross-Section) 

CIRC 00 Gets 191.77 in2 of Total Exam Area (86.1 %) 

600 & 450 Get 191.77 in2 of Weld & T/2 Areas (86.1 %r) 

700 Gets 100 % Coverage of Near Surface Area 

AXIAL 700 Gets 100 % Coverage-of Near Surface Area 

450 Gets 199.35 in2 of T/2 Area 

450-IN Gets 100 V Coverage of Weld Area 

450 -OUT Gets 8.72 in2 of Weld Area 

45e Coverage = 21.32 + B.72 + 199.35 = 94.0 % 
21.32 + 21.32 + 201.39 

600 Gets 198.96 in2 of T/2 Area 

so-IN Gets 100 % Coverage of Weld Area 

60 0 -OUT Gets 5.74 in2 of Weld Area 

601 Coverage = 23.12 + 5.74 + 198.96 = 93.4 ! 
23.12 4. 23.12 + 201.39 
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3852232 NDE SERUICES F-722 T-349 P-035 MAR 08 '94 09:50 

3~1WQ 4 (Etbtz' c7 -rO XK \4c 

(& 6.i00601 tDo7k) VERTICAL SECTION 

3R SfA (0o.mocg oobA) 

AXIAL CIRC 

70 60 45 70 60 45 0 

100 88.8 90.8 100 90.0 90.0 90.0 

Aggregate Coverage 

(100 + 100) x 12.98 + (90.0 + 90.0 + 90.0) x 189.61 

+ (88.8 + 90.8) x (19.01 x 2 + 170.60) 1 / 

12.98 x 2 + 189.61 x 3 + (19.01 x 2 + 170.60) x 2 

Partial Aggregate Coverage 90.2 % 

HORIZONTAL SECTION 

AXIAL CIRW 

70 60 45 70 60 45 __ 

100 93.4 94.0 100 86.1 86.1 86.1 

Aggregate Coverage 

(100 + 100) x 15.50 + (86.1 + 86.1 + 86.1) x 222.71 

+ (93.4 + 94.0) X (21.32 x 2 + 201.39) ] / 

15.50 x 2 + 222.71 x 3 + (21.32 x 2 + 201.39) x 2 1 

Partial Aggregate Coverage - 89.6 .  
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3852232 NDE SERUICES F-722 T-349 P-036 MAR O8 '94 09:50.  

Coverage of the Core Flood Nozzle is blocked by the flange taper 
on the top side. 114 degrees of coverage is reduced. Coverage 
is also blocked on both sides by the adjacent inlet nozzles. 60 
degrees of coverage is reduced on each side. Reduction in the 
top coverage affects the vertical section only. Reduction in 
the side coverage affects both the horizontal and vertical 
coverage.  

REDUCED VERTICAL SECTION 

AXIAL 60* Gets 132.28 in2 of T/2 Area 

60*-IN Gets 16.16 in2 of Weld Area 

60'-OUT Gets 5.02 in2 of Weld Area 

600 Coverage = 16.16 + 5.02 + 132.28 = 73.6 t 
19.01 + 19.01 + 170.60 

AXIAL CIRC 

70 60 45 70 6_ 45 0 

100 73.6 90.8 100 90.0 90.0 90.0 

Aggregate Coverage = 

[ (100 + 100) x 12.98 + (90.0 + 90.0 + 90.0) x 189.61 

+ (73.6 + 90.8) x (19.01 M 2 * 170.60) 3 / 

[ 12.98 x 2 + 189.61 x 3 + (19.01 x 2 + 170.60) x 2 

Actual Aggregate Coverage = 87.0 4 
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REDUCED HORIZONTAL SECTION 

AXIAL 700 Gets 11.93 in2 of Near Surface Area (77.0 k) 

600 Gets 166.86 in2 of T/2 Area 

60 0 -IN Gets 19.83 in2 of Weld Area 

60 0 -OUT Gets 5.74 in2 of Weld Area 

600 Coverage 19.83 + 5.74 + 166.86 78.9 % 
23.12 + 23.12 + 201.39 

AXIAL CIRC 

70 60 A 2 60 45 0 

77.0 78.9 94.0 100 86.1 86.1 86.1 

Aggregate Coverage = 

(77.0 + 100) x 15.50 + (86.1 + 86.1 + 86.1) x 222.71 

+ (78.9 + 94.0) x (21.32 x 2 + 201.39) ] / 

15.50 x 2 + 222.71 x 3 + (21.32 x 2 + 201,39) x 2 ] 

Actual Aggregate Coverage . 96,3 % 

Actual Coverage is as follows; 

[ Reduced Vertical (A) x 940 + Vertical (B) x 480 + Horizontal (C) x 980 

4 :Reduced (Vertical + Horizontal)(D) / 2 x 1200 ] / 360 = 

- 87.0 x 940 + 90.2 x 480 + 89.6 x 980 + (87.0 + 86.3) x 600/360 

, Total Actual coverage 88.0 t 

Total Actual Coverage 88,0W 
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3852232 NDE SERUICES F-722 T-349 P-038 MAR 08 '94 093:51 

5ZN\-VAZ-s4 (w3oo6c1 4c cIh> S-2 t. c4~o 

I W&s4 ( 90 .tt- m7 4007K WRCFo L

Additionally, Coverage of the Inside Radiu is as follows: 

Axial Coverage - 100 % 

Cire Coverage = 0 

Actual Average Coverage = 50 % 

Additionally, Coverage of the Nopzle-to-Safe End Weld is limited 
by the counterbore. Coverage is as follows: 

Cire Coverage 

Inner T/3 1.804 in2 out of 2.587 in2  (69.7 %) 

Outer T/3 .986 in2 out of 1.343 in2  (73.4 % 

Axial Coverage 

Inner T/3 2.428 in2 out of 2.587 in2 (93.9 %) 
(Limited in OUT direction only) 

Actual Average Coverage = [ 69.7 + 59.7 + 73.4 + 73.4 

+ 93.9 + 100 + 100 + 100 1 / 8 

- 85.0 k 

Additionally Coverage of the Safe End-to-Pipe Weld is 100 % 
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3852232 NDE SERUICES F-722 T-349 P-039 MAR 08 '94 09:51 

<Ovc- ri o{- 12 C 

*I Z 

HORIZONTAL SECTION 

VERTICAL SECTION 

CORE FLOOD NOZZLE TO SHELL WELD 
CIRC SCAN FROM VESSEL ID 
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3852232 NDE SERUICES F-722 T-349 P-040 MAR 08 '94 09:52 

HORIZONTAL SECTION 

VERTICAL SECTION 

CORE FLOOD NOZZLE TO SHELL WELD NEAR 
SURFACE AND INNER RADIUS FROM VESSEL ID 

31-VP\{-tiS (D.Do ? C7.Ai) Page 39 
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3852232 NDE SERUICES F-722 T-349 P-041 MAR 08 '94 09:52 

HORIZONTAL SECTION 

VERTICAL SECTION 

CORE FLOOD NOZZLE TO SHELL WELD 
450 AXIAL SCAN FROM VESSEL ID 

S .o kcar007/&) Page 40 
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3852232 NDE SERUICES F-722 T-349 P-042 MAR 08 '94 09:52 

1 \\\\\\\\\\1\\\111111 

HORIZONTAL SECTION 

VERTICAL SECTION 

CORE FLOOD NOZZLE TO SHELL WELD 
600 AXIAL SCAN FROM VESSEL ID 
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3852232 NDE SERUICES F-722 T-349 P-043 MAR 8 '94 09:53 

NOZZLE-TO-SAFE END WELD 

CORE FLOOD NOZZLE TO SAFE 
END WELDS FROM ID 

ARPV-NESQA (605 .090 'oo7Ao? 

0A Pa ge100 42 074 
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