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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 X1, 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 Number
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



Reactor Vessel

Weld Eumbgrg
3RPV-WR18

3RPV:-WR34

- 3RPV-WR19

3RPV-WR13
3RPV-WR13 -
3RPV-WR13A

- 3RPV-WR13A

3RPV-WR12
3RPV-WR12A
3RPV-WR12A

3RPV-WR12A

3RPV-WR12B
3RPV-WR12B
3RPV-WR12C
3RPV-WR12C

b. Function:

C.

Item Numbefg
B01.011.003
B01.021.002

- B01.030.001
'B03.090.001

B03.090.001A
B03.090.002
B03.090.002A
B03.090.003
B03.090.003A
B03.090.004
B03.090.004A
B03.090.005
B03.090.005A
B03.090.006
B03.090.006A

Weld Numbers

3RPV-WRb54
3RPV-WR54
3RPV-WR54A
3RPV-WR54A
3RPV-WR12

3RPV-WR12A

3RPV-WR12B
3RPV-WR12C
3RPV-WR54
3RPV-WR54
3RPV-WR54A
3RPV-WR54A
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Item Numbers
B03.090.007 -

B03.090.007A
B03.090.008
B03.090.008A
B03.100.003
B03.100.004
B03.100.005
B03.100.006
B03.100.007
B03.100.007A
B03.100.008
B03.100.008A

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.

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):

e,

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)

Not Applicable

Valve Category (If Applicable):



III.

Serial No. 94-01
Page 3 of 4

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

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 w1th1n 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 exammatlons 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: Z) /ﬁ( 2‘@///‘1& | Date 3Q ﬂ 9;/

1 _
Level II1 Dat.;e 3 AZ . /9/4/

Review: . ; , .
Component ' Déte
Review: / L (5 é// ?,/ /f y

Reviewed By: /OBO(MM : Date ‘32 2#94—_—_
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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
ltem No. Category/ System Or Area To Be Afternate
Figure No. Component Function Examined Reason for Request Examination
B01.011.003 B-A Reactor Vessel | Contains the fission process Circ. Shell | Limited scan due to weld location being None
Figure . Weld between nozles, 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 *
B01.030.001 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 thiese patches= 67.9%.
B03.090.001 B-D Reactor Vessel | Contains the fission process | Outlet Nozzle | Limited scan due to part geometry (nozzie None
. Figure to Shell Weld | configuration). Actual coverage obtained =
IWB-2500-7 ) 47.6%.
B03.090.001A 8-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%.
B03.090.002 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%. '
B03.090.003 B-D Reactor Vessel | Contains the fission process | Inlet Nozzle to | Limited scan due to part geometry (nozzle None
Figure 4 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 obtalined =
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 obtdined =
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 (nozzie None
Figure Shell Weld | configuration). Actual coverage obtained =
IWB-2500-7 71.7%.
B03.090.005 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 =
IWB-2500-7 71.7%.




@
h [

Serial
Attac
Page 2of4
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 Addendo
Exam Proposed
Item Nol Category System Of Function Area To Be Reason for Request Alternate
Figure No. Component Exaimined 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%.
B03.090.007 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). Actudl coverage obtained = 87.9%.
B03.090.007A B-D Reactor Vessel | Contdins the fission process Core Hood | 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 | slde). Actudl coverage obtained = 87.9%.
B03.090.008 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 Nozze to | Limited scan due to part geometry (nozzle None
Figure ShellWeld | configuration). Actual coverage obtained =
IWB-2500-7 Inside Radius | 68.4%.
B03.100.004 B-D Reactor Vessel | Contains the fission process | Inlet Nozzle to | Limited scan due to part geometry (nozzle None
Figure Sheli Weld | configuration). Actual coverage obtdined =
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%.
B03.100.006 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%. _
B03.100.007 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-25600-7 Shell Inside | side). Actual coverage obtained = 50%.
' Radius : .
BO03.100.007A B-D Reactor Vessel | Contains the fission process Core Flood | Limited scan due to part geometry (Core None
Figure Nozzle to Food Nozzle is blocked by filange 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 XI - 1980 Code Through Winter 1980 Addenda
Exam j Proposed
fem 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
BO3.100.008A 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 ShellInside | 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
B03.110.011 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 35.6%.
. 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 obtdined = 34.39%.
’ transients :
BO3.120.009 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
fransients .
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
fransients : '
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%.
IWB2500-7 .
B03.140.005 8-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 : )
| B03.140.006 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 Xl - 1980 Code Through Winter 1980 Addenda
tem No., Exam System Or Function Area To Be Feason for Request Proposed -
Category / Component ' Examined ' Altemate
: Figure No. . Examination
C02.022.006 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 obtdined = 72%. .
WC-2500-4 stages of a LOCA resulting radius
from large pipe breaks
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DETERMINING THE CUMULATIVE TOTAL OF WELD VOLUME INSPECTED

(in percentage)
‘Total Cross Sectional Area

x (Number of Scans)£/_= %24/ (% Factor)

Vessels:

Arealoss:  Zone #1_{£J3./3 _
. Zone #2 _7¢. 42
Zone #3 L55. £

- Total Zone Loss 3. 79 /(% Factor)_ﬂ&l_x 100 =&

10096 (Total Loss)jo§ 6l =.3%37% of Coverage

Lump Sum Loss From Other Limitations =+ /4// o
- Total Loss (% 5.4/ %

. 0459 of Loss

( Additional __2_% of Partial Coverage)
' ' Qualifies for Request for Relief ™ Yes [ No

Axial Scan (Loss) /. (% Factor) x 100= % of Loss
Circumferential Scan Over Root Area O Yes O No— 9% 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 [J No
Disposition:

Date:
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DETERMINING THE CUMULATIVE TOTAL OF WELD VOLUME INSPECTED
o (in percentage)
x (Number of Scans)-£/__=¢Z2&( _ (% Factor)

Total Cross Sectional Area

| Vessels:

Area Loss : Zone #1 __§3./3 .
Zone #2 9482 |
Zone #3 A55 .Y -
Total Zone Loss 43277 _ /(% Factor)&%-2( _x 100 =% %5 % of Loss

Lump Sum Loss From Other Limitations +/4% %

Total Loss (£5.G/_ 9%
100% - (Total Loss)_6J-e/ =3%37.% of Coverage |

( Additonal __¢ _% of Partial Coverage)

~Qualifies for Request for Relief [ Yes [ No
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.) t % Loss
Explain: . Total % Loss

- 1009 - (Total Loss) = % of Coverage
Qualifies for Request for Relief O Yes O No

Disposition:

Date:
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Vessels:
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Mlachnedt b Poge Vo, 1
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- Limited Exam Data Sheet
Station __, rotee

(in percentage) P
Total Cross Sectional Area %477 _x (Number of Scans) %o 497 (%

Unit _3 L.D. #45)25/2 W26/
m//] % Qulles Date (2P FE [tem # jdj /20 0% (
ecked By _ Date Page_3 Of & _
DETERMINING THE CUMULATIVE TOTAL OF WELD VOLUME INSPECTED

Factor)

Area Loss:  Zone #1 _’%_ _

Zone #2 M

Zone #3 Mo
Total Zone Loss ol

. (//{/A/af POD 1ies /'/KS,QEG,T/OA/)

/(% Factor) 447 x 100 =_23-33_% of Loss
Lump Sum Loss Frorh' Other Limitations

| Total Loss é_&%ﬁﬁwuoea a/@
100% - (Total Loss)_37.Y  =(0.(.9% of Coverage

B Qualifies for Request for Relief M Yes [ No
| Axial Scan

( Additional __¢ _% of Partial Cdverage)

<
(Loss) /. (% Factor) x 100= % of Loss
Circumferential Scan Over Root Area O Yes O No——_ 9% ofLoss
Axial Loss .+ Circ. Loss =_ /2= % Loss
Additional Losses (Due to hangers, restraints, etc.) t % Loss
Explain: _ ' Total % Loss

Disposition:

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

s

.

Date;
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53\'\0\\ No ., QY- -O\

Attachment § Page \D‘f\“(
; Limited Exam Data Sheet |
Station ﬂ ﬂ/l(//~ L Unit _S LD. #_J KDCK \WFZ6-7
CM,w 2wl Date 2%  tem #_B03. /20.0/C
hecked By Date _ Page _Lof
DET ERMININ G THE CUMULATIVE TOTAL OF WELD VOLUME INSPECTED

(m percentage)

* Total Cross Sectional Area 7_x (Number of Scans) Yn_ = L4 (% Factor)

Vessels:

Area Loss:  Zone #1 _/VL _ : ) _
Zone #2 _ _L ' ‘
( INlER PADIUS ) NSDE CTIOL )
Zone #3 _L R
Total Zone Loss___ "% / (%'Factor)__ﬂlx 100 =35-23 94 6f Loss
Lump Sum Loss From Other Limitations _GL%(&UWLD 57,

Total Loss .E_ZL%
100% - (Total Loss)_J3 9 Y _=00.6.% of Coverage

( Additional __o _% of Partial Coverage)

Qualifies for Request for Relief l Yes [ONo
[ 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
Q_uahﬁes for Request for Relief [0 Yes [J No

Disposition:

@

Date;
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Limited Exam Data Sheet

[ Station 4 ﬂ/”ﬁ/{/{:’éf - _ Unit _.5 ID. &£ S8 GH-\/ G S50-1
¢ L auile Date _[-£0-9¢  tem#_BO3 140,00
Checked By/ i Date Page_4 Of _H

DETERMINING THE CUMULATIVE TOTAL OF WELD VOLUME INSPECTED
| - (in percentage) ‘ P
Total Cross Sectional Area_%478 x (Number of Scans) % = /4 (% Factor)

Vessels:

Area Loss : Zone #1 ¥

Zone #2 ___ ____/V"l

Zone #3 o/ ‘ ' '
- Total Zone Lossi / (%'Factor)fo 100 =_N*//7% of Loss
Lump Sum Loss From Other Limitations +_ 20 ¢
Total Loss ___ 29 ¢
100% - (Total Loss)__ 20 _=_§0 .9 of Coverage
( Additional __6_9% of Partial Coverage)
- Qualifies for Request for Relief R Yes [INo

iping:
Axial Scan (Loss) /. (% Factor) x 100= % of Loss
Circumferential Scan Over Root Area O Yes O No % of Loss
Axial Loss ______ 4 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 [ Yes [J No
Disposition:
(.
By: _ Date:
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Atochmenk 10 Poge | O~

,‘ ! Limited Exam Data Sheet
(.. Station OCD[J/(/CE Unit -5 ID. 4 SSCA- Lo 25

q _/(%Am w W/ .. Date _/04-9¥ Item #_-B803 . /Y0. 005~

ecked By ﬂa/w /Mm

Date __/-/0-94 Page___ Of
DETERMININC& THE CUMULATIVE TOTAL OF WELD VOLUME INSPECTED
percentage) ' y
Total Cross Sectional Area A‘ X (Number of Scans) A/ /4 (% Factor)

Vessels:
Area Loss : Zone #1 %

Zone #2 —/?/)__ |
| Zone #3 __ "4 =
| Total Zone Loss /4 _ / (%'Factor)_@x 100 =749 of Loss

Lump Sum Loss From Other Limitations +_22( 9

Total Loss ___.(e_% _
- 100% - (Total mss)ﬁi(a =_74% % of Coverage

( Additional __¢_% of Partial Coverage)
Qualifies for Request for Relief K Yes = [J No

Piging: |
Axial Scan _ (Loss) /. (% Factor) x 100=

% of Loss
Circumferential Scan Over Root Area O Yes O No— % of Loss
AxialLoss _______ + 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 [J Yes [J No ,

Disposition:

Date:
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Attochment 1| Page 19 >

, ‘ Limited Exam Data Sheet
( Station -_Aﬁ(fd/f[é@ '

' Unit __5, D4 S9R LB -/lu@ 25
_ ‘)’ V/%ﬁg %ﬂm Date __/6-9¢ Item #__B0.3. /90, 007,
hecked By ):fazu-; //7/@»/_3 '

Date 140 -9

Page 4 _Of_4
DETERMINING ’i‘HE CUMULATIVE TOTAL OF WELD VOLUME INSPECTED
(in percentage)
74 x (Number of Scans)% -

‘Total.Cross Sectional Area

(% Factor)

Vessels:

Area Loss : Zone #1 | %
Zone #2 A

Zone #3 ’V/’l
Total Zone Loss “/

/( %'Factor)_/‘/L’x 100 '=_AL% of Loss

- Lump Sum Loss From Other Limitations + ¢ 0
. Total Loss __ ¢ 9
100% - (Total Loss)__2 ¢, '

=_7%..% of Coverage
( Additional __¢ _% of Partial Coverage) )
Qualifies for Request for Relief @ Yes [J No

i
I Axial Scan

(Lbss) /. ,'

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

‘ - 100% - (Total Loss) = %'o_f Coverage
Qualifies for Request for Relief [J Yes O No

Disposition:

' _ Date:
| - -
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Statio olonec . Unit 3 LD. # 3 7B~ 07T
hecked By ___ : Date : Page_3 Of_1

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

Total Cross Sectional Area x (Number of Scans)” ] S (% Factor)
Vessels:
Area Loss:  Zone #1 -
Zone #2 ¢
. Zone #3 ol . ,
Total Zone Loss A /(% Factor)——___x 100 = % of Loss

Lump Sum Loss From Other Limitations .+ Z + Z8 g
-4 Total Loss _ 28 o
'100% - (Total Loss)_2& = 72 .9 of Coverage
, ( Additional )4 % of Partial Coverage)
Qualifies for Request for Relief & Yes O No

/Piging: | S
| Axial Scan (Loss) /. (% Factor) x 100=

. % of Loss

umferential Scan Over Root Area O Yes O No— 9% of Loss
Axial Loss + Circ. Loss = /2= - % Loss
Additional Losses (Due to ints, etc.) + % Loss
Explain: S _ Total % Loss

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

Disposition:

By: ' _ Date:
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Sexed No. CM‘-'D-\
A ochmest 1D
'PQ.OSe, ok ¢

: DEFINITIONS APPLICABLE TO THE REACTOR VESSEL
o ~ EXAMINATION

AGGREGATE - Combined coverage using different transducers and

different directions due to problems scanning the welds.

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

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




3852232 NDE SERUICES F-722 T-349 P-bBZ MAR @8 '34 B9:42

Seripd Vo 940
ACBchwment \2

%LSQ_Z,.OQ%
®

Formila:

Aggregate Coverage =

[ (% 70° Axial + % 70° Circ) x in? NS
+ (% 60° Cire + % 45° Circ + % 0°) x Total Area
+ (% 60° + % 45°) Axial x (in® Weld x 2 + in® T/2) ) /

[ in? NS x 2 + in® Total Area x 3 + (in® Weld x 2 + in® T/2) x 2 ]

Notesg:

Weld volumes do not include the clad region.
0 The Near Surface Area extends 1" into the base metal.
Angle requirements are as follows:

0° 100 ¥ of Total Velume,

45° & 60° 100 ¥ of Weld from 4 directions, 100 % of T/2
from 2 Cire directions, 100 % of T/2 from 1 Axial
direction,

70° 100 % of Near Surface from 1 Axial & 1 Circ directions,

70° 100 % of Inside Radius from 1 Axial & 1 Circ directions.
The 45° is used from the Nozzle Bore to examine the Near Surface of the
Nozzle-to-Shell Weld in the Axial direction. Additicnally only one

direction is possible from the Nozzle Bore, and the 0° {or 15°) replaces
the 60°.

' Page 1




3852232 NDE SERVICES F-722 T-349 P-0#3 MAR @8 94 @9:42
Sexial Mo, G4-0\
Avrochment 12
Pwse,g‘f& I
® s
( BoL.o%o.00 \)
Total Exam Area = 184 .56 in? (Neaf Surface + Weld + T/2)
Near Surface Area = 15.40 in? (Cross-Section) |
Weld Area = 24.14 in? (Cross-Section)
T/2 Area = 160.42 in? (Cross-Section)
CIRC 0° Gets 101.06 in® of Total Exam Axea (54.8 %)

60° & 45° Get 138.27 in? of Weld & T/2 Areas (74.9 %)

70° Gets 11.52 in® of Near Surface Area (74.8 %)

AYTAT 70° Gets 13.14 in® of Near Surface Area (85.3 %)

45° Gets 122.43 in? of T/2 Axea

0 45°-UP Gets

45°-DOWN Gets

45° Coverage =

22.02 in? of Weld Area

2.44 in? of Weld Area

60° Gets 135.74 in?> of T/2 Area

60°-TUP Gets
60°~-DOWN Gets

60° Coverage =

22.02 + 2.44 + 122.43 = 70.4 %
24,14 + 24¢.14 + 160.42
23.12 in? of Weld Area

5.75 in?® of wWeld Area

23.12 + 5.75 + 135,74 = 78B.9 %

24 .14 + 24.14 + 160.42

Page 2




3852234 MNDE SERUVICES F-722 T-349 P-BB4 MAR B8 'S4 B9:42

Sex\&_\ ‘\XQ. O\L‘("Q\
ANrochmerd V%
PAQF.‘& og ‘3

WR1S9
(Bol.oso.eoo

AXIAL | CIRC
70 ) 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) ] /

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

Partial Aggregate Coverage = 71.4 %

(MAXIMUM COVERAGE SCANNING OVER CLAD PATCHES)

Page 3
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AXTAL

NDE SERUICES F-722 T-349 P-BU5 MAR B8 94 U9:42

Sericd Mo, Q-0

Mtachment (2
?%uae,fi 09 ?

WR1S9

(Bot.030.001)

Due to Clad Patches, the entire circumference of the vessel
could not be scanned. One side of the vessel was completly
gcanned, 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 c¢lad patches
on each side of the vessel, one over each nozzle.

The 70° Axial, the 0° and the 45° & 60° Axial-UP lost 20 degrees
of circumference (5.6 %). The Cixc Scans lost 24 degrees
(6.7 %). BAxial-DOWN scang (from the Taper) were not affected.

In the area of the clad patchee, the following coverxages were
obtained:

70° Gets 3.07 in®? of Near Surface Area (19.9 %)

45° (ets 49.73 in® of T/2 Axea
45°-.UP Gets 0.61 in®* of Weld Area
45°-DOWN Gets 2.44 in® of Weld Area

45° Coverage = 0.61 + 2.44 + 49.73 = 25.3 %
24.14 + 24.14 + 1€0.42

60° Gets 73.85 in? of T/2 Axea
60°-UP Gets 13.42 in? of Weld Area
G0°-DOWN Gets 5.75 in?® of Weld Area

13.42 + S5.75 + 73.85 = 44.6 %
24.14 + 24.14 + 160.42

60° Coverage

70° Axial Coverage = 340 xX 85.3 + 20 x 19.9 / 360 = 81.7 %
60° Axial Coverage = 340 x 78.9 + 20 x 44.6 / 360 = 77.0 %
45° Axial Coverage = 340 x 70.4 + 20 x 25.3 / 360 = 67.9 %

Page 4
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3352232 NDE SERUICES F-v22 T-349 P-8B36 MAR BB '94 ¥9:43
‘ Serial Mo. Qd-01 :
. Attochwerd 13
“II’ i%h%c Q?"p 3 1
WR19
(B o30.00 \}
AXIAL CIRC
70 60 45 70 60 45 0
81.7 77.0 67.9 70.6 69.8 65.8 51.8

Aggregate Coverage =
[ (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 « 67.9 %

0 (ACTUAL COVERAGE OBTAINED DUE TC CLAD PATCHES)

0 ' Page 5
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Serial Mo.Qd-01
Attachment 1
Vage T ok g
' \ - I
JQ’//‘////////?//?//// /
///////Jf//// fﬂg
///// 4 f
é/ T4 /f /?/ 7/ /
7 / 7
¢//////////// 777
s /// 7
JRLLLLLS I LLLLLS /_z_L _
CIRC SCAN NEAR SURFACE
BELOW TAPER AXIAL SCAN
NEAR SURFACE \YT\ | | /
AXIAL SCAN BELOW
CLAD PATCHES
. _

FLANGE TO SHELL WELD

O ( 501.030.00\)
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AttochmerX 12
paqe 3 D-C b

Y

%
7 m))
X i A
4

S ILLLLLS S Ll LLS Y,

45° SCANS QUTSIDE
CLAD PATCH AREAS

e

.
e ——

////4
/4
s

e IS LLLLL S

45° SCAN IN
CLAD PATCH AREAS

TRNEER
\ AN\
| NN
AR

60° SCANS OUTSIDE
CLAD PATCH AREAS

60° SCAN IN
CLAD PATCH AREAS

FLANGE TO SHELL WELD AXIAL SCAN

(Bol.030.001)

Page 7
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Sev\&\ '\\0. qL\—D \

A&to4ﬂanﬂ3K “*
34
(Bol ozt.002
Totzl Exam Area = 53.27 in? {Near surface + weld + T/2)

Near Surface Area = 8.31 in? (Cross-Section)
Weld Area = 7.59 in? (Cross-Section)

T/2 Area = 45.68 in? (Cross-Section)

CIRC 0° Gets 16.89 in? of Total Exam Area (31.7 %)

60° & 45° Get 35.69 in® of Weld & T/2 Areas (67.0 %)

70° Gets 5.58 in® of Near Surface Area (67.1 %)
AXTAL 70° Gets 7.24 in® of Near Surface Area (87.1 %)

45° CGets 100 % Coverage of T/2 Area
45°-UP Gets 100 % Coverage of Weld Area
45°-DOWN Gets 7.55 in? of Weld Ares

45° Coverage = 7.59 + 7.855 + 45.68 = 99.9 %
7.59 + 7.59 + 45.68

60° Gets 45.59 in® of T/2 Area
60°-UP Gets 100 % of Weld Area
60°-DCWN Gete 6.28 in’ of Weld Area

60° Coverage = 7.59 + 6.28 + 45.59 = 87.7 %
, 7.5%9 + 7.589 + 45.68

Page 8



3852232 NDE SERUICES F-722 T-349 P-@101 MAR B8 'S4 B9:44.

Serial Me. q‘-&-b\
Atcachmenk 4

| PO%Q,Z Og::f/
® st *
(BDLOZLOOLB
AXIAT, . CIRC
70 60 45 70 60 45 0
87.1 97.7 99.9 §7.1  67.0  67.0  31.7

Aggregate Coverage =
[ (8B7.1 + 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) 1 /

[ B.31 X 2 + 583.27 x 3 + (7.59 X 2 + 45.68) x 2 ]

Partial Aggregate Coverage - 74.2 %

O Page 9
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NLE SERVICES F-722 T-34S P-411 MAR BB 'S4 §9:44

Sere) No. G4-0l

Attocnmen 1

que,ES:sg s
WR34

(Bot.ozt. o)

Due to the Core Catcher Lugs the entire circumference of the
vessel could not be scanned. Scanning wag conducted between

each of the 12 Jlugs. Based on the configuration of the
alternate head, the 0° 70° Axial and all Cirec scans cbtained
15.3 degrees out of 30 (51 %). The 45° & 60° Axial scans

obtained 19.5 degrees out of 30 (65 %).

Actual Coverage was as follows:

HR24
AXTAL 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 + 24.2 + 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 B8 'S4 B9:44

Qerial No. Qd-0|
Atkachnmend ¢
Paq)e, d of

e -

?.-H
!

—
"I\“
—

CIRC SCAN NEAR SURFACE AXIAL SCAN

LOWER HEAD TO SHELL
(oL 02t ooz)

Page 11




3852232 NDE SERICES

F-722 T-3438 P-013 MAR BB *34 BUS:45.

Leng) Mo, Ad-ol
Atocamens W

P(m)e 5ot 5

. el ar s ey arevs
2 /CI//////////
L S sS
. /g/ Crtss S

NN

Y a4
5///{/:'/,///

LOWER HEAD TO SHELL WELD AXIAL SCAN

(Bol. o2t Do)
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Serl No.qd-ol

Adtrmﬁuweuf \S
ane.\ 2L 7
WR1S8
(EDLD\LDO%»
Total Exam Area = 183.27 in’® (Near Surface + Weld + T/2)
Near Surface Area = 15.27 in® {(Cross-Section) |

Weld Area = 24.14 in® {Cross-Section)
T/2 Area = 159.13 in? {Crogs-Secticon)
CIRC 70° Gets 100 % Coverage of Near Surface Area

60° & 45° Get 100 % Coverage of Weld & T/2 Areas

o° Gets 100 % Coverage ¢f Total Exam Area

AXIAL 70° Gets 100 % Coverage of Near Surface Area
45° Gets 100 % Coverage of Weld & T/z Areas

60° Gets 100 % Coverage of Weld & T/2 Areas

WR18

AXTIAL CIRC
70 60 45 70 £0_ 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 + 15%.13) 1 /

[ 185.27 x 2 + 159.13 x 3 + (24.14 x 2 + 159.13) x 2 ]

Partial Aggregate Coverage = 100 %

Page 13
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WNDE SERUICES F-722 T-349 P-815 MAR P8 'S4 #B9:45.

Seral k&b.‘%%‘tﬂ
Mtachmentk \S—
PQQQ,Z_OQY—

WR1l8

(Bot.oi 003 )

This weld is located between nozzles, 13" below the nozzle
cepterline. The nozzles themselves form obstructions to 100 %

covexrage.

Between Inlet Nozzles, below the Core Flood Nozzle (2 reglons),
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
dagraas 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 + 13.6/27.8 x 4 1/5

= 73.4 %

Page 14



NDE SERVICES F-722 T-34% P-B16 MAR BF 'S4 B3:45.
fSeX\al FXQ.CV&ftﬂ\
Akac e (b

¥%19§3 \ Cé; C‘

D Nozzle Formula:

Aggregate Coverage =

[ ¥ 70° Circ x in® NS + (% 0°/15°/45° Axial
+ % 60° Cire + % 45° Circ + % 0°) % Total Area | /

[ in? NS + in? Total Area x 4 ]

Nozgle Notegs

Weld volumes do not include the clad region.
The Neaxr Surface Arxea extends 1" into the base metal.
The Inside Radius Area extends 1/2" into the base metal.
O Angle requirements are as follows:
g° 100 % of Total Volume,
45° & 6Q° 100 & of Weld from 4 directiong, 100 % of T/2
from 2 Circ directions, 100 % of T/2 from 1 Axial
direction,
70° 100 % of Near Surface fxom 1 Axial & 1 Circ directions,
70° 100 % of Inside Radius from 1 Axial & 1 Circ directions.
Only one angle direction is required from the Nozzle Bore, and coverage
is estimated based on the cowbined extent of the 0°, 15° & 45°.

additionally, there is no near surface requirement from the Vessel ID
for the Axial direction.



f)KP\/» Wtz e (B03.T0.

3852232 NDE SERUICES

ARV- WA 2. (mos.000.00% 0o2A. )
SRPY- WRIZA (Bo3 .90 .ot ASITN

O)\/—\/\)UZ& (B03.090.605 4 cosA) WRIN

CIRC

AXTAT,

odlo o0bh)

F-722 T-349 P-B17 MAR P8 ’94 ©3:46
<erio) Mo Q-0
Atackhme s (b

Page. Z ol 9

VERTICAL SECTION

Total Bxam Area = 292.94 in? (Near Surface + Weld + T/2)
Near Surface Area = 15.06 in’ (Crogs-Section)
Weld krea = 24.34 in? (Cross-Section)
T/2 Area = 268.60 in? (Crogs-Section)
Ingide Radius Area = 6.83 in® (Cross-8ection)
0° Gets 219.74 in®? of Total Exam Area (75.0 %)
60° & 45° Get 219.74 in®’ of Weld & T/2 Areas (75.0 %)

70° Gets 100 % Coverage of Near Surface Area

70° Gets 5.03 in? of Inside Radius Area (73.6 %)

0°, 15° & 45° Get 281.98 in® of Weld & T/2 Area (96.3 %)

70° Getg 100 % Coverage of Inside Radius Area

2RV WRIT (Bo3 100.00%)
ZRPN-WE (2A (Boz100.004)

BPN- R 12 B (B3 .100.00S )
2pHV- Wr1Ze  (Ro3. i00.0D6)

Page 16



3852232 NDE SERVICES F-722 T-343 P-B18 MAR B8 *94 B9:46.

2RV WRIZ (B03.090.00% %ODEA\ Serial No. qd-01
¢ ool ' Mitockhwmed 1
2,0 DV- WA 2 A (Be:3.030. O 200 Q\ Rage. 3 of 4
£ 00
J-WeLB (BOR.TH0.00S £ g) -
HORIZONTAL SECTION
Total Exam Area = 269.15 in? (Near Surface + Weld + T/2)
Near Surface Area = 13.97 in?® (Cross-Section)
Weld Area = 22.72 in? (Cross-Section)
T/2 Area = 246.43 in® (Cross-Section)
Inside Radius Area = 7.20 in? (Cross-Section)
CIRC 0° Gets 153.64 in? of Total Exam Area (57.1 %)
£0° & 45° Get 1523.64 in? of Weld & T/2 Areas {(57.1 %)

70° Gets 100 % Coverage of Near Surface Area

70° Gets 0 % Coverage of Inside Radius Area

AXIAL 0°, 15° & 45° Get 210.63 in* of Weld & T/2 Area (78.3 %)

70° Gets 100 % Coverage of Inside Radius Area

BPPY-WRIZ (EDE. 180.0035 )
2PV - WRIZA (oS 160-004 )
ZRPY- WR1ZR (%bs.\oo.DDS)
2PpV- WRI1ZC (B2 100.006)

' Page 17




3852232 NL",*E SERVICES F-722 T-349 P-A19 MAR B8 34 ¥Y:4b

ZRPV- W12 (BD3.090.00% 4003A) <erol Ne ad.p)

22V - WR.IZA (P03 p90. fod ‘%CO'JrM Adcachment 16
WR 2B (BD2. 0% .80 & oogAS ?age 4 £ Q

PV-
=) SWRIZC (RO DD b & OLA o
® -

Wiz (B3.1m.003)

2R \- Wz 12A (#3100 )
L, RPN - W28 ( BD3.100.00S

YERTICAL SECTION

2 PV Wz c C 503.)00-00(::)
AXIAL CIRC
0/15/45 70 60 45 0
96.3 100 75.0 75.0 5.0

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
AXTIAT 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 +

[ 13.97 + 269.15 x 4 )

Actual Aggregate Coverage

O Fage 18

57.1) x 269.15 1 /
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RN WEIZ (B03.080.003 4 Bo3A) Senod No. G-t

2R WRIA (B 0. 004 £00HA) Atkachmend 1o
DI ENVAVAS (Bo32.cR0.00S % 00 SA S Q

? pr2e (Roz. Ao ool § eobA Page. o
;’jm (Bo3.100-603) WRIN

22 PV- W12 A (B3 .100.c0H)
3ER- Wezb (503.'000053 Nozzle-to-Shell Weld

LRPV-WRI2C (R03.100.006 )
Actual Average Coverage = [ 80.6 + 62.9] / 2 = 71.7 %

Additionally, Coverage of the Ingide Radius is as follows:

Axial Coverage = [ 100 + 100 ] / 2 = 100 %
Cixc Coverage = [ 73.6 + 0] /2 = 36.8%
Actual Average Coverage - = 68.4 %

Coverage of the Nozzle-to-Pipe Weld is 100 %

. Page 1%
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Seno\ Ne .Qu-0\

} o Adkochieny 1o
PQSC lo oX Q
@ % /;;”;;;,7,,///
f ¢ - / / / 7

HORIZONTAL SECTION

N
NN
\}\\\\\\\\\\\

ANRRRARLARIRRN

INLET NOZZLE TO SHELL WELD
CIRC SCAN FROM VESSEL ID

V- WRIZ. (Bo3. 000 .003 & OD’>A§ RAN- W12 (Bo3.100.003)
2- Wiz A (Bes.00%. oot £ coUA 2N~ WRILA (ED3.100.004 ) Page 20 ‘
2Ry WR128 (Bb3.090.00S £00SA) 207 WRIZE (BCS.100.0S.)
2PV Wil 2c. (B3 A0k ‘,foo(pA\ 2oV Wz lze (Bod.100.006)




38592232 NDEE SERVICES F-722 T-349 P-B22 MAR @8 'S4 B9:47
<erc) No. 9o\
ACochmert o

Page. ] of Q

IR CIRC

A

W5 CIRC

lW//

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

PV-WR1Z. (B03.090.003 4 002A) 2 2Py WRIZ (Bob.le0003)
RIV-WRAZA (BD3.Rc.004 £ 0oyA )  3RPY-WRIZA (8os.lc0.004)  Page 21

2000-WRILB (B03.09.005 & CoSA)  SERV-wRizb (~5%.100.005)
ARPV-WNRIZC (B0B.090.5 ?CD(.’A) LRI~ WRIZC (B03.1. 06




3852232 NDE SERUICES F=722 T-343 P-B23 MAR B8 'S4 @A9:47
&\'\O\.\ MQ . qL\' < \
A‘\"QO&SFN\QAA}—C ‘o

'Pq%e R ¥

IR AXIAL /
'4"""'

A\H

INLET NOZZLE INNER RADIUS
AXIAL SCAN FROM NOZZLE ID

INE(2 (EDSDQD.ooa %oosAB '-S_RP;!:_V\\»L;\i#?(603-150.007:)
20py. URIZA (BD390. 000 £ 0OUAY  3Rpv- WR(2A (02100504 )
2R Wiz (Roz.090. oS LOOSA\ 2 RPV- WRIZR (Bob 100005 )

2y -Wrize. (Roz.do ol 000AY BRpI-WRIZC (03 100.c06)

Page 22
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<erel Na. Qd-o \
Mtodnent o
Paoe A0 ]

=G iy,
2y ey

SN 7
Ll L

——
IR
T R
J§®w@&mﬁﬁ§$§§\
I Ml i
IR
NMMNNRAY
VR N
VRIS
MMM
MR
INHRR
NN
NN
i§\&&xs

INLET NOZZLE TO SHELL WELD
SCAN FROM NOZZLE ID

3’- WE1Z (BobIfotnd boozA)  BRPV-WRIL (B3 100.00%)
L WRIZA (Ros. o008 YoodA)  3BPY- WEIA (Bp3. (oo )
2Pz iz (BoB.0AC-005 feosA)  BRN- WEE (Ros.io0.oo5 )
2V Wizize (B2 R0:000 %ao&A) 2PN -Wiize (Roz. 100.006)

Page 23




70° Getg 100

3852232 : NDE SERUICES

o

1

Coverage of Inside Radius Area

Page 24

MAR @8 ’94 B3:48

| F-722 T-349 P-B25
ARPY-WR. 12 (B03 080 .60 l;oD\A% Sexal No Q4-0o\
: Axtpcimeny 1
3 Ep-WEI3A (Bo3.0A0.c0Z ¥ cozA) Puge | oF €
3 WRIZ (Fab%_.\e‘o.oo V) WROUT
R0 WRIZA (B0, loo.0oT) |
: VERTICAL SECTION
‘Total Exam Area = 301.06 in? (Near Surface + Weld + T/2f
Near Surface Area = 14.02 in® {Cross-Section)
Weld Araa = 25.52 in? (Cross-Sectiqn)
T/2 Area = 275.54 in? (Cross-Section)
Inside Radius Area - 7.26_in2} (Cross-Seétion)
~ CIRC 0° Gets  95.16 in® of Total Exam Area (31.6 %)
60° & 45° Get 136.87 in® of Weld & T/2 Areas (45.5 %)
70° Gets 11.02 in? of Néér Surface Area (78.7 %)
70° Getg 100 % .Coverage of Inside Radius Area
& ’ |
AXIAL 0°, 15° & 45° Get 295.92 in’ of Weld & T/2 Area (98.3 %)



5)1&'.@\5 6603.\@.000 |
RN WRISA (&o%. 10O 8T

3852232 NDE SERVICES
200l NS (BoBiR0. o b oniA)
%?\P\/«NK@A (Bon.090.001 (%O.D?-A)

WROUT

. F-722 T-349 P-#26 ~ MAR @B ’94 @3:48
:yam1X\&a.9Q~0\
Axﬁxckﬂu*jr T

%%e;zbm

HORIZONTAL SECTION

2

(Near Surface + Weld + T/Z)v

Total Exam Area = 298.71 in
 Near Surface Area = 13.62 in? (Cross-Section)
Weld Area = 23.45 in? (Cross-Section) '
T/2 Area = 275.26 in?" (Crosg-Section)
Inside Radius Area = 8.02 in? (Cross-Section)

CIRC 0° Gete 47.69 in® of Total Exam Area (16.0 %)
60° & 45° Get 87.46 in? of Weld & T/2 Areas {29.3 %)
70° Gets 11.33 in? of Near Surface Area (83.2 %)
70° Gets 6.88 in® of Inside Radius Area (85.8 %)

T AYIAL . 0%, 15° & 45° -Get 247.16 in’ of Weld & T/2 Area (82.7 %)
70° Gets 7.74 in? of Tnside Radius Area  {96.5 %)
" Page 25



3852232 | NDE SERVICES o F-722 T-349 P27 MAR U8 ’94 B3:48 o
Py we S (Ro3.0%.00! b ooIA) Serial Mo, Quof
2 12p (B02.0D-002 L poZA) | Ao.chmend 17
sl ;Eh66, 3. % )
WROUT |

Ri 2\% (\5@5.\00,.000

loh, 6O
R r12A (303 ) VERTICAL SECTION

AXIAL CIRC
_0/15/45 70 60 45 0
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
0/15/45 70 60 45 0

82.7 ~ 83.2 29.3 29.3 16.0

Aggregate Coverage =
( 83.2 x 13.62 + (82.7 + 29.3 + 29.3 + 16.0) x 298.71 ) /

[ 13.62 + 298.71 »x 4 ]

Actual Aggregate Coverage = 39.8 %



3852232 NDE SERUVICES F-722 T-3438 P-428 MAR @8 *94 ¥S:48

P PV- WA (B30 001 ¥001A ) Sered Mo G|
Attachmend 17
2pV- WZi3A (B2 (0. 2 & 0oZA) - Page d £ 3
7 1> (Ro>. 0. cot) ' WROUT
oV wWe 1BA (RO \oDeol) |
Nozgzle-to-Shell Weld
Actual Average Coverage = [ 55.5 + 39.8 1 / 2 = 47.6 %

)

Additionally, Coverage of the Ingide Radiusg is as follows:

1l

Axial Coverage = [ 100 + 96.5 1 / 2 98.2 %

Cire Coverage = [ 100 + 85.8 ]v/ 2 92.9 %

Actual Average Coverage = = 95.6 %

. S
D

Coverage of the Nozzle-to-Pipe Weld is 100 ¥

‘. Page 27
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Serad Ng. Qi)
Attohwman s 1

QQC\&S oF g

A=

i

T

4

e e ™

HORIZONTAL SECTION

VERTICAL SECTION

~ OUTLET NOZZLE TO SHELL WELD CIRC SCAN

FROM VESSEL ID .
' _ Page 28

‘. ES-LVARPIES (Bonoa0t 2 cow)

200y W2 13A (Boz.080 002 b tozA)
C2pey- Wi\ (Brd 1o ool )
R RPV-WRIDA (B3, 180.00Z)




3852232””” 7 NDE SERUICES ] F-722 T-349 P-430 MAR @8 '94 ©¥9:49
e | < rel No. Q- o\
' | :\D&o\je_ Lot §

HORIZONTAL SECTION

VERTICAL SECTION

IR CIRC

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

"P\/ WS (Rozoio ool ioo\AS \ « Page 29

IRPV- WIRASA (Boz. So. oo E 0©1A3
22PV- WR 13 (B3 (00. o)
2R V- WR 1A (Ro3. I00. aol)




IRS2232 NDE SERQICES ‘ F-722 T-349 P-831 ] MAR @8 '94 Y9:49-
| <erwd N, A o\
' z\ﬁad\wk \T
Q&Ci)e, 18 %

- VERTICAL SECTION

'OUTLET NOZZLE INNER RADIUS
AXIAL SCAN FROM NOZZLE ID

5"-\/\\9\\% (BOB.G‘?D.QQ\,? COIA)
3PPV-WRIBA (B2, ofo.ar  6o2A)

ARA- W12 (B3 ico. DO(>
2RPV- W ABA (B3, loo- O6L)

Page 30




3852232 NDE SERUICES ~ F-722 T-3438 P-032 MAR B8 'S4 ¥9:49

Eam\&nq -0l
Hochmend
‘Do_o:)e s;,,fvw

/Y '
7 /’/”}/”/E/E/////////////////////;/ |

7,
M 7

VERTICAL SECTION

/
S \{\m\‘“"\'\'\g:\"\\\\\m
O NN
\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\§
N N

—r

OUTLET NOZZLE TO SHELL WELD
SCAN FROM NOZZLE ID

5g’ e, (Bos cro.tn 5 coln) | N Page 31
20N WrI3A  (Bos. cfp. o2 %IADQZAB | |

ZRPV-WR 13 (B3 lco.col)
ZRPV- WRIBA (Bo3. 1o, oo?_>




3852232 NDE SERVICES F-'722 T-349 P-B33 MAR 8B *S94 H9:50.

Zrpv-Nz st (Boz.0%0. 00T koo 1A Zer e Ne. Riol
2 pion- We_SuA (8% T30 008 E2oBA) Atochwed 15
:Jqufa l of 1L

WRCF

m-v\\\zsu\ (B3, 100.007] & 601AY)

N SHA (Ro3. ioo.oO‘Z L DO?A)

VERTICAL SECTION

Total Exam Area = 189.61 in? (Neay Surface + Weld + T/2)
Near Surface Area = 12.98 in’ (Cross-Section)
Weld Area = 19.01 in? (Cross-~Section)
T/2 Area = 170.60 in? {Crosa~Sectiaon)
CIRC 0° Gets 170.69 in? of Total Exam Area (90.0 %)

60° & 45° Get 170.69 in® of Weld & T/2 Areas (90.0 %)

70° Gets 100 ¥ Coverage of Near Surface Area

AXTAT 70° Gets 100 % Coverage of Near Surface Area

‘. 45° Gets 162.44 in? of T/2 Area

45°-IN Gets 100 % Coverage of Weld Area
45°-0UT Gets 7.92 in® of Weld Area

45%° Coverage = 19.01 + 7.92 + 162.44 = 80.8 %
18.01 + 19.01 + 170.60

60° Gets 161.18 in® of T/2 Area
60°-IN Gets 100 % Coverage of Weld Area
60°-0UT Gets £.02 in?® of Weld Area

60° Coverage = 19.01 + 65.02 + 161.18 = 88.8 %
18.01 + 18.01 + 170.60

‘. Page 32




2B5A232 NDE SERVICES F-722 T-343 P-@34 MAR B8 94 B3:5&

2pPV- wWesy (Bo3.080 . oD 4 oo"lk\ ' sericd Ne. 94 -0y
2ppv. W stA (Bo?.odo. ook L OOTA) A“O‘j;@d\f
wWest (B3, o1 *roo’m\ H&QE' A\ G_&

22PN WRSHA (BD3.10.009 ¢ 0oBA)
HORIZONTAL SECTION

Total Exam Area = 222.71 ip? (Near Surface + Weld + T/2)
Near Surface Area = 15.50 in*  (Cross-Section)
Weld Area = 21.32 in? (Cross-Section)
T/2 Area = 201.39 in? (Cross-Section)
CIRC 0° Gets 191.77 in® of Total Exam Area (86.1 %)

60° & 45° Get 191.77 in® of Weld & T/2 Areas (86.1 %)

70° Gets 100 % Coverage of Near Surface Area
AXIAL 70° Gets 100 % Coverage of Near Surface Area

‘. 45° Gets 199.35 in® of T/2 Area
45°-IN Gets 100 % Coverage of Weld Area

45°-0UT @Gets 8.72 in? of Weld Area

45° Coverage = 21.32 + B.72 + 199.35 = 94.0 %
21.32 + 21,32 + 201.39

60° Gets 198.96 in? of T/2 Area
60°-IN GCets 100 % Coverage of Weld Area
60°-QUT Gets 5.74 in?® of Weld Avrea

60° Coverage = 23.12 + 5.74 + 198.96 = 93.4 %
23.12 + 23.12 + 201.39
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AXTAL CIRC

70 &0 - _45 70 &0 45 0
100 £8.8 80.8 100 90.0 90.0 90.0

Aggregate Coveragé =
[ (100 + 200) x 12.98 + (20.0 + 90.0 + 90.0) x 189.61
+ (88.8 + $0.8) x (19.01 x 2 + 170.60) 1 /

{ 12.98 % 2 + 189.61 x 2 4+ (19.01 x 2 + 170.60) x 2 ]

Partial Aggregate Coverage = 90.2 %

HORIZONTAL SECTION

AXIAL CIRC
70 60 45 70 60 45 Q

100 93.4 94.0 100 B6.1 86.1 86.1

Aggregate Coverage =
[ (100 + 100} x 15.50 + (B6.1 + 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 ]

_ Partial Aggregate Coverage = 8%.6 %
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AXTAL

Coverage of the Core Flood Neozzla is blocked by the flange taper
on the top side. 114 degrees of coverage ie reduced. Coverage
ig 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
tha side coverage affecteg both the horizontal and vertical

coverage.
REDUCED VERTICAL SECTION

60° Gets 132.28 in® of T/2 Area
60°-IN Gets 16.16 in® of Weld Area
60°-0OUT Gets 5.02 in® of Weld Area

60° Coverage = 16.16 + 5.02 4 132.28 = 73.6 %
19.01 + 19.01 + 170.60

AXTAL CIRC
70 60 45 70 €0 45 0
100 73.6 50.8 100 0.0 90.0 - 90.0

Aggregate Coverage =

[ (100 + 100) x 12.98 + (90.0 + S0.0 + 90.0) x 189.61

+ (73.6 + 90.8) x (19.01 % 2 + 170.60) 1 /

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

Actual Aggregate Coverage = 87.0 %

Page 35



2 2PV- ke St (Bo2 0% .o £DOTA

2R W SUA (Re? o0 TR %oo%A\ Adochmen \%
Tjgkk_ei S: DgT \TL/
PV-WR sy (RO 100.007 "boo"]M 3
WL SYA (B3 10000 & 008L)
REDUCED HORIZONTAL SECTION
AXIAL 70° QGets 11.93 in® of Near Surface Area (77.0 %)
60° Gets 166.86 in® of T/2 Area
60°-IN Cets 19.83 in® of Weld Arsa
60°-QUT Gets 5.74 in® of Weld Area
60° Coverage = 19.83 + 5.74 + 166.86 =~ 78.9 %
23.12 + 23.12 + 201.39
AXIAL CIRC
70 &0 45 70 60 45 0

0 77.0 78.9 94.0 100

Aggregate Coverage
[ (77.0 + 100) x 15.50 + (86.1 + 86.
+ (78.9 + 94.0) x {(21.32 x 2 + 201.3

[ 15.50 x 2 + 222.71 x 3 + (21.32 x

86.1 86.1 86.1

1 + 86.1) x 222.71

sy 1/
2 + 201.39) x 2 1]

Actual Aggregate Coverage = 86.3 %

Reotual Coverage is as follows:

[ Reduced Vertical (A) x 94° + Vertical (B) x 48° + Horizontal (C) x $8°

+ Reduced (Vertical + Horizontal) (D) / 2

87.0 ¥ 94° + 0.2 x 48° + 85,6 x 98° +

Total Actual Coverage = 88.0 %

Total Actual Coverage =
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Additionally, Coverage of the Inside Radius is as follows:

Axial Coverage = 100 %

Cire Coverage = 0%

Actual Average Coverage =

Additionally, Coverage of the Nozzle-to-Safe End Weld is limited
by the counterbore. Coverage

Cire Coverage
Inner T/3 1.804 in?
Outer T/3 .986 in?
Axial Coverage

Inner T/3 2.428 in?

is as follows:

out of 2.587 in? {68.7 %)

out of 1.343 in? (73.4 %)

out of 2.587 in? {(53.9 %)

(Limited in OUT direction only)

Actual Average Coverage = |

+ 93.9 +

= 85.0 %

69.7 + 69.7 + 73.4 + 73.4

100 + 100 + 1001 / 8

Additionally Coverage of the Safe End-to-Pipe Weld is 100 %
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