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1.0 INTRODUCTION

The purpose of this calculation is to reconcile the Class 1 fatigue evaluation of the High Pressure
Injection Nozzle [1] considering the new piping loads due to the valves recently replaced at
Oconee Unit 2 and planned for replacement at Oconee Unit 3.

20 METHODOLOGY
2.1  New Piping Loads

The methodology of Reference 1 was used in recalculate the usage factor for the 40 year design
life of the HPI nozzle with the new piping loads. The piping loads were extracted from the
SUPERPIPE runs made by Duke Power Company personnel [2]. The output files were named
“P25124N.GLA” and “P25315N.GLA” and were reflective of the piping problem numbers being
run: (1) Problem 2-51-24, and (2) Problem 2-53-15. According to Duke personnel, these
problem numbers correspond to the East Coolant Loop (Problem 2-53-15) which is the normal
line, and the West Coolant Loop (Problem 2-51-24) which is the emergency line. These
descriptions are consistent with the problem numbers and layouts given on the Reference 3 and 4
drawings.

According to Duke personnel, the emergency lines are more limiting -- this is consistent with
conclusions made on page 23 of Reference 5. Therefore, the forces and moments from file
“P25124N.GLA” were extracted for use in the stress and fatigue analyses. Based on Reference 6,
the following load cases were extracted from the SUPERPIPE output file:

Load Case Name Description
FPTH Full Power thermal conditions.
STRS Stratified Stress Conditions
OBXY Horizontal earthquake (X-Y Direction).
OBZY Horizontal earthquake (Z-Y Direction).

From the Reference 3 drawing, nodes 175A and 300A represent the nozzle location in each leg of
the West Coolant Loop.

The SUPERPIPE output file [2] is extremely large and could not easily be printed. Therefore,
the applicable portions of the file were “cut and pasted” into a separate file using a DOS editor.
The resulting smaller file is listed in Appendix A. That file provides the necessary forces and
moments.

The forces and moments from Appendix A are summarizéd in Table 1 for the locations and load
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cases under consideration. The maximum absolute value of the forces and moments is tabulated
for subsequent use in the fatigue analysis.

2.2 Fatigue Analysis

A spreadsheet was used to recreate the original fatigue analysis (FATIGUE1.XLS). The new
piping loads (full power thermal and OBE) were then substituted into the analysis to determine
the new fatigue usage (FATIGUE2.XLS). For the new analysis, the OBE piping loads were
analyzed without Deadweight, unlike the original analysis in which OBE+Deadweight was
conservatively used. Consistent with the original fatigue analysis, the elastic-plastic correction
factor, K., was determined from Figure F-105(a) of Reference 7 (reproduced in Figure 1). The
fatigue curve for stainless steel from Reference 7 is reproduced in Figure 2. A program to
interpolate the fatigue curve was used (FATIGUE.EXE) to obtain more exact results. A third
analysis was conducted with the stratified stress condition loads to determine which would be
more limiting (FATIGUE3.XLS). The full power thermal piping loads proved to be more
limiting. The spreadsheets used for the analysis are reproduced in Appendices B-D and the
reconciled fatigue usage is summarized in Table 2.

3.0 RESULTS

The reconciled 40 vear fatigue usage for the HPI nozzle is 0.884.
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Table 1

Piping Loads for HPI Nozzle Analysis

Loads Obtained from File "NOZZLE. TXT")

Load Case = FPTH

Multiplier [8] 1.102 Axial Y 4 Torsional YY zZ
Node Force Force Force Moment Moment Moment
No. (Ibs) (Ibs) (Ibs) (ft-Ibs) (ft-lbs) (ft-Ibs)
Nozzle 175A 204.54 -291.84 142.8 -188.07 611.03 2105.47
Nozzle 300A 200.11 -71.87 -136.33 549.82 139.03  645.57
Maximums 225.4031 321.6077 157.3656 605.9016 673.3551 2320.228
Load Case = OBXY
Axial Y 4 Torsional YY Z
Node Force Force Force Moment Moment Moment
No. {Ibs) (Ibs) (Ibs) {ft-Ibs) {ft-lbs) (ft-Ibs)
Nozzle 175A 65.48 57.69 63.87 65.87 118.73 112.83
Nozzle 300A 52.64 99.67 260.21 207.54 662  253.51
Load Case = OBZY
Axial Y Z Torsional YY 2z
.Node Force Force Force Moment Moment Moment
No. (Ibs) (lbs) (Ibs) (ft-lbs) {ft-lbs) (ft-lbs)
Nozzle 175A 84.69 60.42 52.09 50.82 105.91 150.29
Nozzie 300A 54.45 89.83 189.31 145.98 472.56  235.09
Load Case = SRSS of OBXY and OBZY
Axial Y 4 Torsional YY 2z
Node Force Force Force Moment Moment Moment
No. (Ibs) (Ibs) (Ibs) (ft-lbs) (ft-lbs) (ft-lbs)
Nozzle 175A 107.05 83.54 82.42 83.20 159.10 187.93
Nozzle 300A 75.73 134.18 321.79 253.74 813.36 345.74
Maximums 107.05 134.18  321.79 253.74 813.36 345.74
Load Case = STRS
Multiplier [8] 1.03 Axial Y Z Torsicnal YY Z
Node Force Force Force Moment Moment Moment
- No. (Ibs) (Ibs) (Ibs) {ft-Ibs) (ft-lbs) (ft-Ibs)
Nozzle 175A 716.74 62.24 40.18 54.31 587:45 1580.22
Nozzle 300A 353.56 -86.08 -315.48 -234.61 -210.72 540.44
Maximums 738.2422 88.6624 324.9444 241.6483 605.0735 1607.027
Revision 1
Preparer/Date DAC 04/01/97
Checker/Date ,@ 4///77
File No. DUKE-11Q-303-5 Page No. 4 of _8




TABLE 2

Reconciled Fatigue Usage

|Fig F-106(b) |
Transient Pair|Salt | N Nreq U
Doz 188.09! 191 40| 0.209424
Dpz
Test [ 119.21] 755 40| 0.05298
Zero Load |
| | :
A+OBE | 261.19] 81| 30| 0.37037
B-OBE | l l
| | l 5
A | 202.17i 1591 40| 0.251572
B ] ! l
l l :
OBE 9.95 1.00E+21 610/ 6.1E-19
OBE
[Total Usage | 0.884347
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FIGURE 1
Elastic-Plastic Correction Factor, K,
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4.

REFERENCES

B&W Calculation No. 32-1128224-02, Revision 2, “Revised HPI Nozzle Usage Factor,”
SIFile No. DUKE-11Q-263-B.

E-mail transmittal from mflangel @dpcmail.dukepower.com (Duke) to Art Deardorff (SI),
“fwd: PKZipped Files from G L Armentrout @ Oconee,” 10/29/96, 9:50 am, SI File No.
DUKE-11Q-263-1.

Duke Power Co. Drawing, Calc. No. OSC-1323-06, Sheet 1 of 1, Rev. D19, “Reactor
Building -- Unit 2, Piping Analysis Isometric, System 51, Problem 2-51-24, HPI West
Coolant Loop/North & South Leg,” pages: 6(1)30 and 6(1)31.1, 8/25/95, SI File No.
DUKE-11Q-262-2.

a. Duke Power Co. Drawing, Calc. No. OSC-1324-06, Sheet 3 of 5, Rev. D18, “Reactor
Building -- Unit 2, Piping Analysis Isometric, System 53, Problem 2-53-15, HP Inj. Sys.
East Coolant Loop N. Leg,” page 62, 8/25/95, SI File No. DUKE-11Q-262-2

b. Duke Power Co. Drawing, Calc. No. OSC-1324-06, Sheet 4 of 5, Rev. D18, “Reactor
Building -- Unit 2, Piping Analysis Isometric, System 53, Problem 2-53-15, HP Inj. Sys.
East Coolant Loop S. Leg,” page 63, 8/25/95, SI File No. DUKE-11Q-262-2

5. B&W Document No. 51-1235058-00, “Fatigue Usage Summary,” Release Date 11-8-94, SI
File No. DUKE-11Q-217.

6. FAX transmittal from Geary Armentrout (Duke) to Gary Stevens (SI), 4 pages total, 11/8/96,
SI File No. DUKE-11Q-263-L

7. ASME Nuclear Power Piping, USAS B31.7 - 1969.V

8. E-mail transmittal from g138363 @pdrc.dukepower.com (Duke) to Denise Curd (SI), “HPI
Emergency Injection Lines; Ec/Eh Values,” 3/13/97, 4:32 pm, SI File No. DUKE-11Q-103,
attached as Appendix E.

Notes: (1) The Reference 1 analysis used the 1968 DRAFT edition. As this edition was

not available, the 1969 Edition was used instead.
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APPENDIX A

Piping Loads - Nozzle Location
(3 pages total)

Revision 0

Preparer/Date DR 11/24/96

Checker/Date ,@ I//ll./%

File No. DUKE-11Q-303-5

Page No. AQ of _A3




NOZZLE.TXT

1IMPELL CORPORATION

‘ERPIPE VERSION 22E 05/31/90; SYSTEM: 18M-VM/MVS
0SC-1323-06 REV D24

RUN
NAME

RUN1A

RN2A

RESPONSE

RUN
NAME

RN1A

SoP
NO.

81
82
83
84
85
86L
86w
86R
87
87R
88L
88R
89L
89R
90

134
135
136
137
138
139L
139w
139R
140L
140R
141L
141R
142L
142R
143

sopP
NO.

81
82
83
84
85
86L
86w
86R
87L
87R
8aL
88R
89L
89R

bce
NAME

1607
161
162
165
167
170
170
170
175A
175A
1758
1758
175¢C
175¢C
175D

280T
281
282
285
287
290
290
290
300A
300A
3008
3008
300C
300c
300D

ocp
NAME

1607
161
162
165
167
170
170
170
175A
175A
1758
1758
175C
175¢C

Sun Nov 24 12:47:58 1996

*SUPERP I PE*SUPERP1PE*SUPERPIPE*SUPERP I PE*SUPERP I PE*SUPERP IPE*SUPERPIPE*SUPERPIPE*SUPERPIPE*

OCONEE NUCLEAR STATION UNIT 2

PROBLEM 2-51-24
AS-BUILD NSM ON-22975 CONFIGURATION

RESPONSE SPECTRUM ANALYSIS NO. 1 (OBXY). FORCES, MOMENTS AND STRESSES ALONG
COMP AXIAL Y z TORS
TYPE FORCE FORCE FORCE MOMENT

(L8) (LB) (LB) (LB.FT)
VALV 52.83 45.88 49.03 60.58
VALV 52.83 45.88 49.03 60.58
VALV 52.83 45.92 49.09 60.58
VALV 52.81 46.26 49.62 60.63
VALV 52.82 46.30 49.69 60.63
VALV 65.35 57.34 63.19 65.87
AWTT 65.35 57.34 63.19 65.87
STRP 65.42 57.61 63.65 65.87
STRP 65.42 57.61 63.65 65.87
STRP 65.48 57.69 63.87 65.87
STRP 65.48 57.69 63.87 65.87
NONS 65.48 57.69 63.87 65.87
NONS 65.48 57.69 63.87 65.87
NONS 65.48 . 57.69 63.87 65.87
NONS ' 65.48 57.69 63.87 65.87
VALV 61.23 82.50 240.59 191.51
VALV 61.23 82.50 240.59 191.51
VALV 61.24 82.58 240.67 191.51
VALV 61.19 83.24 261.25 191.36
VALV 61.19 83.32 241.32 191.36
VALV 52.47 99.15 259.57 207.54
AWTT 52.47 99.15 259.57 207.54
STRP 52.56 99.58 260.06 207.54
STRP 52.56 99.58 260.06 207.54
STRP 52.64 99.67 260.21 207.54
STRP 52.64 99.67 260.21 207.54
NONS 52.64 99.67 260.21 207.54
NONS 52.64 99.67 260.21 207.54
NONS 52.64 99.67 260.21 207.54
NONS 52.64 99.67 260.21 207.54
SPECTRUM ANALYSIS NO. 2 (0BZY). FORCES, MOMENTS AND STRESSES ALONG
CoMP AXIAL Y 4 TORS
TYPE FORCE FORCE FORCE MOMENT
(LB) (L8) (LB) (LB.FT)
VALV 66.14 51.67 41.95 48.52
VALV 66.14 51.67 41.95 48.52
VALV 66.15 51.72 42.00 48.52
VALV _ 66.21 52.15 42.37 48.51
VALV 66.22 52.20 42.61 48.51
VALV 84.24 60.02 51.79 50.82
AWTT 84.24 60.02 51.79 50.82
STRP 84.48 60.34 52.04 50.82
STRP 84.48 60.34 52.04 50.82
STRP 84.69 60.42 52.09 50.82
STRP 84.69 60.42 52.09 50.82
NONS 84.69 60.42 52.09 50.82
NONS 84.69 60.42 52.09 50.82
NONS 84.69 60.42 52.09 50.82
NONS 84.69 60.42 52.09 50.82

90

175D

Page 1
PAGE
10-26-96  12:46:48
PIPE RUNS (CONTD.)
Yy 22
MOMENT MOMENT M/2
(LB.FT) (LB.FT) (PSI)
49.18  120.44 N/A
3827 111.52 N/A
%.23  107.63 N/A
30,68 102.49 N/A
32.51 96.40 N/A
70.88 98.30 N/A
70.88 98.30  1011.31
70.88 98.30  1011.31
MB.73  112.83  1294.38
1873 112.83  563.3
160.41  137.21  705.63
16041  137.21 N/A
188.50  156.83 N/A
188.50  156.83 N/A
272.63  222.90 N/A
69.21 52.18 N/A
107.39 67.09 N/A
137.26 76.41 N/A
185.96 91.84 N/A
262,33 116.50 N/A
436.38  168.03 N/A
434,38 168.03  3738.48
434,38  168.03  3738.48
662.00  253.51  5415.58
662.00  253.51  2357.07
B41.98  321.77  2951.63
81.98 32177 N/
960.50  366.86 N/A
960.50  366.86 N/A
1310.16  500.21 N/A
PIPE RUNS
YY 22
MOMENT MOMENT M/2
(LB.FT)  (LB.FT) (PSD)
40.32  141.68 N/A
30,45  133.25 N/A
26.70 129.70- N/A
2330 125.20 N/A
24.99 120.29 N/A
62.78  129.33 N/A
.78 129.33  1117.93
62.78  129.33  1147.93
105.91  150.29  1398.58
105.91  150.29  608.72
4118 176.73  739.83
4118 176.73 N/A
16460 197.10 N/A
164.60  197.10 N/A
234.07  264.88 N/A
Prepared by: 1) /24 /9 b
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RN2A
134  280T VALV 50.41 76.18 173.67 132.58 53.49 47.62 N/A
135 281 VALV 50.41 76.18 173.67 132.58 72.92 61.97 N/A
136 282 VALV 50.42 76.26 173.74 132.58 92.83 70.76 N/A
137 285 VALV 50.51 76.86 174.24 132.45 126.73 85.21 N/A
138 287 VALV 50.53 76.93 174.30 132.45 181.06 108.16 N/A
139L 290 VALV 53.69 89.35 188.86 145.98 306.42 157.66 N/A
139w 290 AWTT 53.69 89.35 188.86 145.98 306.42 157.66 2743.89
139R 290 STRP 54.09 89.75 189.24 145.98 306.42 157.66 2743.89
140L 300A STRP 54.09 89.75 189.24 145.98 472.56 235.09 4015.10
140R 300A STRP 54.45 89.83 189.31 145.98 472.56 235.09 1747.53
141L 3008 STRP 54.45 89.83 189.31 145.98 603.75 296.75 2196.73
141R 3008 NONS 54.45 89.83 189.31 145.98 603.75 296.75 N/A
142L 300C NONS 54.45 89.83 189.31 145.98 690.09 337.45 N/A
142R 300C NONS 54.45 89.83 189.31 145.98 690.09 337.45 N/A
143 300D NONS 54.45 89.83 189.31 145.98 944 .68 457.75 N/A

STATIC ANALYSIS NO. & (FPTH). FORCES, MOMENTS AND STRESSES ALONG PIPE RUNS (CONTD.)

RUN soP DCP COMP AXIAL Y 2z TORS Yy - 22
NAME NO. NAME TYPE FORCE FORCE FORCE MOMENT MOMENT MOMENT M/2
(L8) (LB) (LB) (LB.FT) (LB.FT) (LB.FT) (PSI)

RUN1A
81 160T VALV 204.54 -291.84 142.80 -188.07 242.91 1353.14 N/A
82 161 VALV 204.54 -291.84 142.80 -188.07 287.54 1444.34 N/A
83 162 VALV 204.54 -291.84 142.80 -188.07 309.10 1488.41 N/A
84 165 VALV 204.54 -291.84 142.80 -188.07 341.09 1553.78 N/A
85 167 VALV 204.54 -291.84 142.80 -188.07 388.68 1651.05 N/A
86L 170 VALV 204.54 -291.84 142.80 -188.07 483.88 1845.62 N/A )
86W 170 AWTT 204.54  -291.84 142.80 -188.07 483.88 1845.62 15021.87
86R 170 STRP 204.54 -291.84 142.80 -188.07 483.88 1845.62 15021.87
87L 175A STRP 204.54 -291.84 142.80 -188.07 611.03 2105.47 17240.40
87R 175A STRP 204.54 -291.84 142.80 -188.07 611.03 2105.47 7503.69
88L 1758 STRP 204.54 -291.84 142.80 -188.07 710.69 2309.14 8263.98
88R 175B NONS 204.54 -291.84 142.80 -188.07 - 710.69 2309.14 N/A
89L 175C NONS 204.54 -291.84 142.80 -188.07 776.14 24642.89 N/A
89R 175C NONS 204 .54 -291.84 142.80 -188.07 T76.14 ~ 2442.89 N/A
90 175D NONS 204.54 -291.84 142.80 -188.07 968.77 2836.58 N/A

RN2A :
134 280T VALV 200.11 -71.87 -136.33 549.82 490.47 460.29 N/A
135 281 VALV 200.11 -71.87 -136.33 549.82 447.87 482.75 N/A
136 282 VALV 200.11 -71.87 -136.33 549.82 427.28 493.61 N/A
137 285 VALV 200.11 -71.87 -136.33 549.82 396.75 509.70 N/A
138 287 VALV 200.11 -71.87 -136.33 549.82 351.31 533.66 N/A
139L 290 VALV 200.11 -71.87 -136.33 549.82 260.42 581.58 N/A
139w 290  AWTT 200.11 -71.87 -136.33 549.82 260.42 581.58 6594.37
139R 290 STRP 200.11 -71.87 -136.33 549.82 260.42 581.58 6594.37
140L 300A STRP 200.11 -71.87 <136.33 549.82 139.03 645.57 6732.76
140R 300A STRP 200.11 -71.87 -136.33 549.82 139.03 645.57 2930.36
141L 3008 STRP 200.11 -71.87 -136.33 549.82 43.89 695.73 3027.70
141R 3008 NONS 200.11 -71.87 -136.33 549.82 43.89 695.73 N/A
142L 300C NONS 200.11 -71.87 -136.33 549.82 -18.59 728.67 N/A
142R  300C NONS 200.11 -71.87 -136.33 549.82 -18.59 728.67 N/A
143 300D NONS 200.11 -71.87 -136.33 549.82 -202.49 825.62 N/A

LOAD CASE NO. & (STRS). FORCES, MOMENTS AND STRESSES ALONG PIPE RUNS (CONTD.)

RUN SOP DCP  COMP AXTAL Y 2 TORS Yy Y7
NAME NO. NAME TYPE FORCE FORCE FORCE MOMENT MOMENT MOMENT M/2
(L8) (LB) (q8:)} (LB.FT) (LB.FT) (LB.FT) (PSI)
(L8) (L8) (LB) (LB.FT) (LB.FT) (LB.FT) (PSI)
RN1A .
81 160T VALV 716.74 62.264 40.18 54.31 481.56 1721.80 N/A
82 161 VALV 716.74 62.24 40.18 54.31 496.40 1702.21 N/A
83 162 VALV 716.74 62.24 40.18 564.31 500.60 1692.75 N/A
84 165 VALV 716.74 62.24 40.18 54.31 509.80 1678.7 N/A
85 167 VALV 716.74 62.24 40.18 54.31 523.49 1657.82 N/A
86L 170 VALV 716.74 62.24 40.18 54.31 550.88 1616.03 N/A
86W 170 AWTT 716.74 62.24 40.18 56.31 550.88 1616.03 12524 .34
86R 170  STRP 716.74 62.24 40.18 54.31 550.88 1616.03 12524.34

AL
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87L 175A STRP 716.74 62.24 40.18 54.31 587.45 1560.22 12229.80
87R 175A STRP 716.74 62.24 40.18 54.31 587.45 1560.22 5322.88
88L 1758 STRP 716.74 62.24 40.18 54.31 616.12 1516.48 5226.27
88R 175B NONS 716.74 62.24 40.18 54.31 616.12 1516.48 N/A
89L 175C NONS 716.74 62.24 40.18 54.31 634.94 1487.75 N/A
89R- 175C NONS 716.74 62.24 40.18 54.31 634.94 1487.75 N/A
90 175D NONS 716.74 62.24 40.18 54.31 690.36 1403.20 N/A
RN2A
134 2807 VALV 353.56 -86.08 -315.48 -234.61 654.56 308.76 N/A
135 281 VALV 353.56 -86.08 -315.48 -234.61 549.67 336.84 N/A
136 282 VALV 353.56 -86.08 -315.48 -234.61 498.99 350.41 N/A
137 285 VALV 353.56 -86.08 -315.48 -234.61 423.80 370.54 N/A
138 287 VALV 353.56 -86.08 -315.48 -234.61 311.93 400.50 N/A
1391 290 VALV 353.56 -86.08 -315.48 -234.61 88.15 460.41 N/A
139W 290  AWTT 353.56 -86.08 -315.48 -234.61 88.15 460.41 3843.41
139R 290 STRP 353.56 -86.08 -315.48 -234.61 88.15 460.41 3843.41
140L 300A STRP 353.56 -86.08 -315.48 -234.61 -210.72 540.44 4587.65
140R 300A STRP 353.56 -86.08 -315.48 -234.61 -210.72 540.44 1996.72
141L 3008 STRP 353.56 -86.08 -315.48 -234.61 -444 .97 603.16 2506.28
141R 300B NONS 353.56 -86.08 -315.48 -234.61 -4464.97 603.16 N/A
142L 300C NONS 353.56 -86.08 -315.48 -234.61 -598.80 644 .35 N/A
142R 300C NONS 353.56 -86.08 -315.48 -234.61 -598.80 644.35 N/A
143 300D NONS 353.56 -86.08 -315.48 -234.61 -1051.60 765.58 N/A
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Table 1

l

|

Primary + Secondary Stress Intensities

At Juncture #8

|

Thermal Expansion

Stress Report

Total Stress

IterationiPressure

Pressure Stress

Stress

Thermal Stress

Intensity (ksi)

¢
i

Insnde

{Qutside

lnSIde | Outsnde

InS|de IOutsnde

Insnde | Outs:de

Heatup

240 Cycles

HPI Loads

OBE

Fx (Ib)

Fy (Ib)

Fz (ib)

Mx (ft-ib)

My (ft-1b)

Mz (ft-Ib)

Prepared by:
Checked by:

g uLu./‘IL

File No: Wev

Page

=2 9

FATIGUE1.XLS
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Table 2

I

Peak Stress Intensities

At Juncture #8 - Inside

iThermal |Stress Report
Pressure|Expansion |Thermal Total
Iteration Pressure!Stress |[Stress Stress Stress (ksi)|lteration

FATIGUE1.XLS




Maximum Peak Stress Intensity Range

IValue iTransient : I
Max ! 170.34Dpz : i
Min | -7.85/Dpz E [
Peak (ksi) | 178.19! i
( ! '
Corresponding Primary + Bending Range i
Inside IQutside j
Max 116.37! -68.7398 i
Min -6.16| 7.42 !
Mem+Ben 122.53! i
i é
3Sm | 51.30| I
Mem+Ben >3Sm
Kf | 1.77
Sn/3Sm 2.39
1a: Qm 23.81|
1a: Qb 92.55
1b: Qm 0.63
1b: Qb -6.79
Qm/Qm+Qb 0.19
From Fig. F-105(a)
Qm/Qm+Qb 21
Sn/3Sm 141
Ke 1.82
Sa(no E) 197.94
Salt 189.69 l

FATIGUE1.XLS
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| Second Maximum Peak Stress Iintensity Range

| Value lteration
Max 137.94|Test
IMin 0.00/Zero Load
Peak (ksi) 137.94
|Corresponding Primary + Bending Range
inside Outside |lteration
Max 97.27! -51.3398 8
Min 0.00 0 0
Mem+Ben 97.27
i3Sm 51.30
Mem+Ben >3Sm
Kf 1.71
Sn/3Sm 1.90
1a: Qm 22.96
1a: Qb 74.30
1b: Gm 0.00
1b: Qb 0.00
Qm/Qm+Qb 0.24
From Fig. F-105(a)
Qm/Qm+( 26
Sn/3Sm 92
Ke 1.51
|Sa (no E) 125.89
|Salt 120.87

FATIGUE1.XLS

gt



|HPI - OBE Maximum Peak Stress Intensity Range
l 'Value |lteration
| IMax 179.08|A+OBE
[Min -9.65/B-OBE
|Peak (Kksi) 188.73
|
|Corresponding Primary + Bending Range
| iInside [{Outside |lteration
|Max | 121.87 -72.70{A+0OBE
Min | -7.54 6.84|B-OBE
Mem+Ben | 129.42
|
13Sm I 51.30
Mem+Ben >3Sm
Kf | 1.78
Sn/3Sm i 2.52
|
1a: Qm i 24.58
1a: Qb | 97.29
1b: Qm i -0.35
1b: Qb | -7.19
|
|
Qm/Qm+Qb | 0.19
|
, |From Fig. F-105(a)
| |Qm/Qm+Q 22
| 'Sn/3Sm 155
Ke 193
l
Sa (no E) | 22217
Salt I 213.55

FATIGUE1.XLS




/HP! Maximum Peak Stress Intensity Range

| Value Iteration
IMax : 177.48|A
IMin : -8.06/B
|Peak (ksi) 185.54
| j
iCorresponding Primary + Bending Range
f ‘Inside Outside |lteration
IMax 120.63 -74.461A
[Min ; -6.30 8.60|B
Mem+Ben @ 126.93
3Sm 3 51.30
Mem+Ben >3Sm
Kf ! 1.79
Sn/3Sm i . 2.47
ta: Qm f 23.08
1a: Qb | 97.54
1b: Qm ' 1.15
1b: Qb : -7.45
QmiQm+Qb | 047
!
IFrom Fig. F-105(a)
1QmM/Qm+C 20
'Sn/3Sm 150
Ke : 1.88
|
Sa(no E) i 212.82
Salt ;. 204.56

FATIGUE1.XLS
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OBE Maximum Peak Stress Intensity Range

[Value [lteration ! |

Max 1.5310BE |
Min -1.59i10BE ;
|Peak (ksi) 3.18 !

i l
Corresponding Primary + Bending Range
| Inside |Qutside |lteration
Max 1.24] 1.7610BE
Min -1.24 -1.7610BE
Mem+Ben 2.49
3Sm 51.30
Mem+Ben < 3Sm
Sa (no E) 1.59
Salt 1.61|

FATIGUE1.XLS
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Transient/Nreq

A 40
A+OBE 30
Dpz 40
OBE 610
Test 40

FATIGUE1.XLS
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! Fig F-106(b)

Transient Pair |Salt N Nreq u
Dpz 189.69 180 40| 0.222222
Dpz
Test 120.87 750 40/ 0.053333
Zero Load
A+OBE 213.55 145 30| 0.206897
B-OBE
A 204.56 155 40( 0.258065
B
OBE 1.61 1.00E+21 610, 6.1E-19
OBE

Total Usage | 0.740517

FATIGUE1.XLS

(N




APPENDIX C
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Table 1 i |
Primary + Secondary Stress Intensities
At Juncture #8

Thermal Expansion |Stress Report |Totai Stress
|lterationiPressure |Pressure Stress Stress Thermal Stress |Intensity (ksi)
l | Inside [Outside | Inside | Outside [inside Qutside| Inside

12:94 827l 687} :582|

Heatup
240 Cycles

HPI Loads Thermal Expansion OBE

Fx (Ib)

Fy (Ib)

Fz (Ib)

Mx (ft-Ib)

My (ft-ib)]

Mz (ft-1b)
Prepared by: M 3’}2 /6T
Checked by: 4,/1/3'_7
File No: \DW‘E - 1Q503~ ze\r.@ {

‘ Page ar-¢94 ot L
FATIGUE2.XLS
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Table 2

Peak Stress Intensities

At Juncture #8 - Inside

Thermal |[Stress Report
|Pressure|Expansion |Thermal Total
lteration Pressure/Stress |Stress Stress Stress (ksi)|iteration

FATIGUE2 XLS




Maximum Peak Stress Intensity Range

Value Transient
. Max 169.46|Dpz

Min -7.85|Dpz

Peak (ksi) 177.31

Corresponding Primary + Bending Range
Inside Outside

Max 115.68| -69.7098

Min -6.16 7.42

Mem+Ben 121.84

3Sm 51.30

Mem+Ben >3Sm

Kf 1.77

Sn/3Sm 2.38

1a: Qm 22.99

1a: Qb 92.70

1b: Qm 0.63

1b: Qb -6.79

Qm/Qm+Qb 0.18
From Fig. F-105(a)

‘ Qm/Qm4-Qb 21

Sn/3Sm 140

Ke 1.82

Sa (no E) 196.26

Salt 188.09

FATIGUE2.XLS
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Second Maximum Peak Stress intensity Range
Value Iteration
{Max 137.06|Test
Min 0.00|Zero Load
Peak (ksi) 137.06 |
|
|Corresponding Primary + Bending Range
Inside Outside |lteration
Max 96.58| -52.3098 8
Min 0.00 0 0
Mem4+Ben 96.58
3Sm 51.30
Mem+Ben >3Sm
Kf 1.71
Sn/3Sm 1.88
1a: Qm 22.14
1a: Qb 74.45
1b: Qm 0.00
1b: Qb 0.00
Qm/Qm+Qb 0.23
From Fig. F-105(a)
Qm/Qm+Q 25
Sn/3Sm 91
Ke 1.50
Sa (no E) 124.16
Salit 119.21
FATIGUE2.XLS



IHPI - OBE Maximum Peak Stress Intensity Range

'Value |iteration !
Max 186.46|A+0OBE |
IMin -17.91|B-OBE |
Peak (ksi) 204.37/ |

| |

ICorrespondihg Prima

ry + Bending Range

| 'Inside  |Outside |lteration
Max 127.64 -64.56|A+OBE
Min -14.00 -2.27iB-0OBE
Mem+Ben | 141.64 |
; i
3Sm i 51.30 |
Mem+Ben >3Sm i
Kf i 1.75
Sn/3Sm i 2.76
i
1a: Qm : 31.54
1a: Qb | 96.10
1b: Qm -8.13
1b: Qb -5.87
i
Qm/Qm+Qb | 0.28
|
|From Fig. F-105(a)
IQM/Qm+Q 31
'Sn/3Sm 179
Ke ! 2.19|. '
Sa(no E) ‘ 271.74
'Salt 1 261.19

FATIGUE2.XLS
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IHPl Maximum Peak Stress Intensity Range

Value |lteration
Max 176.60|A
[Min -8.06|B
Peak (ksi) 184.66 !

|

{Corresponding Primary + Bending Range

| Inside |Outside |iteration
Max 119.94 -75.43|A
Min -6.30 8.60/B
Mem+Ben 126.24
3Sm 51.30
Mem+Ben >3Sm
Kf 1.79
Sn/3Sm 2.46
1a: Qm 22.26
1a: Qb 97.69
1b: Qm 1.15
1b: Qb -7.45
QOm/Qm+Qb 0.17
From Fig. F-105(a)
Qm/Qm+Q 19
Sn/3Sm 149
Ke 1.86
Sa (no E) 210.33
|Salt 202.17
FATIGUE2.XLS
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OBE Maximum Peak Stress Intensity Range

Value lteration |
Max 9.85|0OBE |
[Min -9.85|0BE !
Peak (ksi) 19.71 ]
!
Corresponding Primary + Bending Range |
Inside Outside |lteration |
|Max 7.70 10.87|0OBE i
Min -7.70 -10.87|0BE |
Mem+Ben 15.39 l
|
{13Sm 51.30
Mem+Ben < 3Sm
Sa (no E) 9.85 |
Sait 9.95 |
|
|
|
|
[
|
l
i
|
|
|
FATIGUE2.XLS




Transient|Nreq

A 40
A+OBE 30
Dpz 40
OBE 610
Test 40

FATIGUE2.XLS
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i IFig F-106(b) |

Transient Pair |Salt | N Nreq U ,
Dpz 188.09| 191 401 0.209424
Dpz I

i
Test 119.21| 755 40| 0.05298
Zero Load
A+OBE 261.19 81 30| 0.37037
B-OBE

|
A 202.17| 159 40| 0.251572
B
OBE 9.95 1.00E+21 610, 6.1E-19
OBE

Total Usage | 0.884347

FATIGUE2.XLS
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Table 1 | |
Primary + Secondary Stress Intensities
At Juncture #8

| | Thermal Expansion |Stress Report |Total Stress
lteration |Pressure |Pressure Stress Stress Thermal Stress |Intensity (ksi)
InsndelOutsude Inside | Outside Insnde IOutsude Insude | Outsude

Heatup
240 Cycles

HPI Loads
Fx (Ib)
Fy (Ib)
Fz (Ib)
Mx (ft-1b)
My (ft-1b)
Mz (ft-Ib) 03
- The 'Z.\e,(.p c\,§,\es o‘C C\)C_L- \3 alre '$‘Tro:\'i-(-\\ea
chvess [2)° o wot dweludad) 27 =2 [[a7
. Al ~ | K
proved o - b W\S\CSV\\‘RCAK" prepared bY: ¢ 4/7//q7
. Checked oy:
! Eile No: DUAECLS 205 S sg‘v N -

‘ age D\ THi- DA ofy

FATIGUE3.XLS
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Table 2

Peak Stress Intensities

At Juncture #8 - Inside

E | 1
| | Thermal |Stress Report
i | iPressure|Expansion |Thermal Total
|lteration {PressureiStress |Stress Stress Stress (ksi)|lteration

“2200]

~ 2200

2200]:

TT2200]

T 2200]-

T 2200]

2200

FATIGUE3.XLS




Maximum Peak Stress Intensity Range

Value Transient
Max ; 164.48|Dpz i
Min -7.85|Dpz | |
Peak (ksi) 172.33 i i
Corresponding Primary + Bending Range
lInside Qutside
Max ] 111.79| -75.2074 |
Min § -6.16 7.42
Mem+Ben | 117.95
35m 51.30
Mem+Ben >3Sm
Kf 1.78
Sn/3Sm 2.30
!
1a: Qm | 18.29
1a: Qb 93.50
1b: Qm 0.63
1b: Qb -6.79
Qm/Qm+Qb 0.15
From Fig. F-105(a)
Qm/Qm+Qb 17
Sn/3Sm 132
Ke " 1.74
Sa (no E) 182.58
Salt 174.98

FATIGUE3.XLS



Second Maximum Peak Stress intensity Range

Value lteration
Max 132.08{Test
Min 0.00|Zero Load
Peak (ksi) 132.08
Corresponding Primary + Bending Range
Inside Qutside |lteration
Max 92.69| -57.8074 8
Min 0.00 0 0
Mem+Ben 92.69
3Sm 51.30
Mem+Ben >3Sm '
Kf | 1.72
Sn/3Sm l 1.81
1a: Qm 17.44
1a: Qb 75.25
1b: Qm 0.00
1b: Qb 0.00
Qm/Qm+Qb 0.19
From Fig. F-105(a)
Qm/Qm+( 21
Sn/3Sm 83
Ke 1.43
Sa (no E) 114.11
‘Salt 109.56
FATIGUES.XLS
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HP1 - OBE Maximum Peak Stress Intensity Range
Value lteration |
Max | 181.47|A+OBE |
[Min |  -17.9t1|B-OBE |
Peak (ksi) | 199.39 |
i |
Corresponding Primary + Bending Range
iInside Outside !lteration
|Max i 123.74 -70.06|A+0OBE
Min i -14.00 -2.27|B-0OBE
Mem+Ben | 137.74
! |
3Sm | 51.30
Mem+Ben >3Sm
Kf ! 1.76
Sn/3Sm | 2.69
i |
1a: Qm | 26.84 !
1a: Qb | 96.90 i
1b: Gm | -8.13
1b: Qb | -5.87
|
Qm/Qm+Qb | 0.25
| -
From Fig. F-105(a)
Qm/Qm+ 28
'Sn/3Sm 171
Ke 2.10|.
Sa(noE) | 254.81
Salt | 244.92
FATIGUE3.XLS
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{HPI Maximum Peak Stress Intensity Range

| Value lteration
IMax 171.62]A
IMin -8.06|B
Peak (ksi) 179.68
Corresponding Primary + Bending Range
linside Qutside |lteration
Max 116.05 -80.93|A
Min -6.30 8.60|B
Mem+Ben 122.35
3Sm 51.30
/Mem+Ben >3Sm
Kf 1.80
Sn/3Sm 2.38
1a: Qm 17.56
1a: Qb 98.49
1b: Qm 1.15
1b: Qb -7.45
Qm/Gm+Qb 0.13
From Fig. F-105(a)
Qm/Qm+G .16
Sn/3Sm 141
Ke 1.79
|Sa (no E) 196.79
|Salt 189.15

FATIGUE3.XLS




iOBE Maximum Peak Stress intensity Range

| Value lteration
{Max 9.85/0BE
{Min -9.85|0BE
'Peak (ksi) 19.71
|
iCorresponding Primary + Bending Range
| linside Outside |lteration
[Max 7.70 10.87|OBE
Min -7.70 -10.87|0OBE
IMem+Ben 15.39
|
13Sm 51.30
IMem+Ben < 3Sm
| |
‘Sa (no E) 9.85
:Sait 9.95
I
i
i
i
I
|
?
|
I
|
|
|
|
|
i
|
FATIGUE3.XLS



Transient|Nreq

A - 40
A+OBE 30
Dpz 40
OBE 610
Test 40

FATIGUE3.XLS
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Fig F-106(b) |

l

Transient Pair |Salt N Nreq U
Dpz 174.98 236 40| 0.169492
Dpz
Test 109.56 984 40| 0.04065
Zero Load
A+OBE 24492 95 30| 0.315789
B-OBE
A 189.15 189 40| 0.21164
B
OBE 9.95 1.00E+21 610| 6.1E-19
OBE

Total Usage | 0.737572

FATIGUE3.XLS
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Appendix E

Email transmittal from gla8363 @prdc.dukepower.com (Duke) to Denise Curd (SI),
“HPI Emergency Injection Lines; Ec/Eh Values”

(3 pages total)
/DAG
Revision 1
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Trom: Denise Curd
Ta- Denise Curd
iucsject: HPI Emergency Injection Lines; Ec/Eh Values

:==oNOTE===a=== ==w==3,,13/97==4:32pmanncac3s=S=s=szoasmssSaSSsSSSas=SSSos=as

lail @ c2uu (g 1 armencrout) (gla8363@prdc.dukepower.com), mail @ c2uu
Lawrence M Llibre) (1lml6895@prdc.dukepower.com). mail @ c2uu
jmd8363@prdc. dukepower.com}. mail @ c2uu (paw4d98l@prdc.dukepower.com},
il @ cl2uu (tdbl2719@prdc.dukepower.com}, mail @ cluu
pS33c@prdc.dukepower.com}, mail @ c2uu (Steve G Crews)
sgc30921l@prdc.dukepower.com}
‘from: G L Armensreuc 0T glag3éledukepower.com
Oconee Service Water Project/Pipe Stress Complex ONO2SW
Office (864)885-4322 FAX (864)885-4417 Pager 778-3947
Subject: HPI Emergency Injection Lines:; Ec/Eh Values

<denise>»:dcurd@structzint.com
Denise

This note supersedes the note sent to you on 02/25/97. Please use it to aid
.
the Class I evaluation of the RCS branch lines.

It is requested that whenever you reference this note in your calculations,

that a hardcopy be attached to those calculations.

Please acknowledge receipt of this note. If you have any questions, please

lec me know.
Thanks

Geazy
»== Forwarding note from VPPS33C --PRDC 03/13/797 13:54 **~*

To: GLA8363 --PRDC

: Vijay Patel
Oconee Mod Engineering
Office 885-4169 Fax 885-4417 Oconee Complex ONO2MO

Subject: HPI Emergency Injection Lines; Ec/Eh Values

Geary

I Concur with the above Conclusion. Prepared by C 3/2_8’/47
‘r!.ua..nks i1 Checked by:ﬁ ‘/,ZI / 97
vijay L Tia No DUKEZ 32T Rav: £
=== Forwardi £= )d - 1 . wee
To: vppszzzu-lfP::;e c:i:::sifahpa:::nc e SE08 ,:_E,i-_ G.f __E_,,E_,__.,,_._l

S N LA s awna

~=w Resending noce of 03/11/97 18:23

From: G L Armentrout glag836l@dukepower.com
To: VPPS533C --PRIC ‘Vijay P. Patel
Freom: G L Armentrou: glaBl363@dukepower.com

Oconee Ser—rice Water Project/Pipe Stress Complex ONO2SW
Office (B64)885-4322 FAX (864)885-4417 Pager 778-3947
Subject: HPI Emergency Injec:iogALines: Ec/Eh Values

This note will document how Superpipe considered the Ec/Eh values for the

rarious load cases used in the Class I Comparative Analysis dcne for the
o

CJency Injection Lines (Calculation OSC-1323-06, Volume A. Analysis

1-24). This noce will be forwarded to Structural Integricy (SI)., as

rmaczion. to aid in the Class I Evaluation of the RCS Branch Lines.

“bviously, the Ec/Eh value is only applicable to thermal load cases. The

wadividual zhermal load cases., identified as THRM are shown cn pages
(2)iz.1

age:

™




1

cmrouch 6(1)112.2 of OSC-1323-06. Vol. A. The individual thermal load cases

ire
STRD. FPTH., DLEK and DEST. These pages have already been sent to SI.

wereiore the load case definitions will not be restatec. As stated on page
of the Superpipe Manual, -The computed scresses are multiplied by Ec/Eh for

all loadings of THRM type." The ocperactive words are “computed stresses”

i.e.., .
~). the individual moments are NCT multiplied by Ec/Eh, in these

1dual
case summaries (flagged as Static Analyses in the Superpipe printout).

However, Dliease note the following comments:

1) Thermal load case STRD, which used the stratification movements, however

was run ac 70 degrees. Therefore Ec/Eh equaled 1. Using B331.7 values and
“he
design =emperature of §30 degrees. Ec/Eh should have been equal to 1.127.

2) The otnhner thermal cases were thermal expansion load cases. therefore

Ic/Eh
was considered for the specified temperature ranges. However, the Young's

Modulus wvalues were taken from the B3l.l Code and not the B31.7 Code for

the
Class I piping. The differences are tabulated below:

Ec/Eh Ec/Eh Percentage

Load Case B31.1 B31.7 Increase
FPTH 1.069 1.102 3%
DLEK 1.064 1.093 3%
DEST 1.089 1.127 3%

Superpipe’'s Results Set Combination (COMB) option, which was used in the
subject analysis problem. does multiply the moment results by Ec/Eh. The
applicable case names are provided on page 6(1)12.3 of 0SC-1323-06, Vol. A

earlier sent to SI).

n conclusion., if the individual static analyses from the Superpipe
analysis are used, then the momenz results must be multiplied by the
appropriate Ec/Eh values. These static analyses are listed below as they

appear in the Superpipe Cutput along w/ the Ec/Eh £from the B31.7 code.

Zc/Eh
B21.7
STATIC ANALYSIS NO. 3 (STRD) 1.127
STATIC ANALYSIS NO. 4 (FPTH) 1.102
STATIC ANALYSIS NO. 5 (DLZX) 1.093
STATIC ANALYSIS NO. 6 (DEST) 1.127

£ moments are taken frcm Superpipe’'s Results Sect Combination

b

However,
coMB)
option, then the moment results should be increased by an additional 3%, as

earlier discussed. These combined load cases are listed below as they
ppear
in the Superpipe Cutpuct.

LCAD CASE NO. 3 (SRAT) =
LOAD CASE NO. 4 (STRS)
LOAD CASZE NO. 5 (Q¥CL}
LOAD CASE NO. 6 (STRD)

CASE NO. T (STRP)

CASE NO. 3 (STRIN)

LCAD CAZEZ NO. . ¢ {(ZT10) DUKE—HQ -303-E

Ed




only ® very small portion of the total thermal moment loads on the nozzles

is

., ‘om stratification load case (STRD). therefore the actual percentage |
in. ease

apprcaches the value of 3%. .
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CALCULATION DATATRANSMITTAL SHEET
caLc. 32 - 1128224 - 02
™MCtY IDENTIFIER
TRANS. S¢ - -
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Jevised HPI X ge Fact
SREPARID IV L. d Devedkotey ' IEVIEWED BYZK ML_
1tin t,nionER T ATEZ/s1 8 TITLE 7 Dxr'xzia/@z

/4
me purrose of this anmaiysis is to iustify. by analysis, the operational events
far tha H?I_no:zle. The overational eve ‘é include 40 test transient cycies,
| ss. 4G rapid decressurization cycles. 650 OBE cycles
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following each reactdr trip, additional make-up Tlow must be
o2t2ined te prevent igss o7 indiceter pressurizer level during the
trarsient. AlT four of she high oressure injection (HPI) nozzies,
; egs cn the discharge side of the pumps, have
c22n ysed for these cccurrences. The three nozzies which do not -
Tave centinuous make-us fiow i3 the sysiem receive a thernal
$70Ck From tne c21d BWST (borated water storage tank; water. The
Srarational events for the HPI nozzle analysis included 49 test
wransient cvcies, 40 rapid depressurs zatior transient cycles, 240
neatus and cecldown cycies and €30 0BE cycies. An additional 70
Svclaes of HPI menual actuation .-1low1ng a reactor trip is being
added, Ref. &. The purpose of this report is to. justify, oy
" .~ 2nalysis, the operational events For the HPI nozzle following a

meactor trip. The analysis method utilized will be the simplified

astic-plassic discontinuity analysis in Ref. 2.
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— Primary + Secondary _ R
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ange el
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intensity range exceeded 3Sn is 105+40+30+40 = 150 < 250.
Therafors, an eiastic plastic fatigue analysis was performed. T
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USAGE FACTOR

e e et ————

= Usage Factor For 40 Rapid Depressurizaticn
~ransient Cvcles = 0.22

= Jsage Factor For 30 Test Transient Cycles =0.05

2y = Usage Factor For 240-20 = 200 Heat-Up and Cool-Down ’ .
Transient Cycles = 0.0 '
U& = Usage Factor For 20 HPI Manual Actuation Cycles
‘With inclusion of + CBE Stresses) =0.21
US = Ysage Factor For &0 up7 Manual Actuation Cycles
‘ "without Inclusicn of *+ OBE Stresses) =0.26
Ug = Usage Factor For Remainder of + OBE Stress Cycles = 0.0
]
= TJotal Usage Factor
o= 4 + U+ Yy, + +
\J Gy + U, L3, U, US— 6
i\ = 0.22 +0.05+0.0+0.21 +0.26 +0.0
U= 074 <l o | R
Ta- conclusion. the HPI nozzie car witfstand the operational
2avents ofF 20 rapid depressurization, =0 test, 240 heat-up and cool-down,
s2- 237 and 70 HPI actuation transient cycles.
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3.9

Discussion and Method of Analvsis

w35 analysis caicuiates the additional fatigue usage factor
an <he HPI/Makaup Nozzies resuiting from seventy additional HPI
actuasions following a reactor trip. The method of analysis utilizes
she 4=armal/mechanical siresses calcuiated in the griginal stress
repors. The follcwing discussion is srovided as backgruurd information
=3 <he methods used in the criginal HRI ana1ysis. “he discussion
will address three <opics; i) thermal analysis, (2) structural madel
nd 3) stress araiysis.

[+7)

THermal Analvsis

A-swo-dimersional heat transfer analysis utilizing B&NW computer
code P31157. reference #3, was performed to obtain the temperature
distridution in the nozzle and local shell regfon. A model of the
no==ie and local shell region is shown in Figure l. The rozzle -
and saell components are represented by a system of blocks with a - e
nadal point at <he center of each block.- Program P91167 solves a

hea: Salance eguation between each block and the four adjacent

Slocks. ' _
~ The following transients were selected for thermal amalysis,

secause these transients either ccntribute'signifitantTy to the

usage factor or -are cf short duration and have larger temperature T
4ifferances than otner transients. ' A

} Heatup and zooldown (Tansient.la-or 18)

) dgwer tpading and unload‘ng (Transients 2A, 28, 3 and 4)

} Rapid Depressurization {Transient: 9)

&) Test transient-HPI system (nransient 22)

The heat transfer boundary conditions ccnsast of convective
neat sransfer at the inside surfaces of the nozzle and sheil.
<he: HP] nozzle cantains 2 thermal sleeve (see Figure 2). There is
an—encinsed water gap beiween the thermal sleeve and the nozzle inside
surface. The cut-off surfaces of ‘the nolzle and shell are assumed
fnsulated. Also, :he outer surfaces of the nozzle and shell are considered

. . R - no~
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3.0 2iscussian and Method of Analysis - Continued

snsulated.

The resuits of this thermal analysis consist of temperature
at sacn g

sdal point of the grid thermai model, Figure 1. Several

-

~s2es and tairs of nodes representing critical locations of the

no=zia are selectad *0 evaluate the radial and axial thermal gradients

iaz from the application of each transient condition. These
sradients for each selected nocde are plotted. From these

Siats, selection of critical transient times for subsequent stress
evaluasticn was made. '

Seructyral Model

.. thermal stress calculations were performed utilizing B&W

eher=3l motion and stress program solving for various shapes using
apsrooriate classical theory. The:dertion used in this analysis
igm+he-gpening in a.cylindér usingw.Ea:?p1atentheory'modiiied.A
azzaunt for curvalure in- +ne: circumfarential direction.

The siresses. were generated Sy inputting appropriate temperatures
and gecmetry {nto the programs assuming no. reactions at the nozzle
+c. shell intersection. A-two elemens discontinuity analysis was then
serformed and forces and moments generatec were then super imposed
or- the thermal stresses to give a total thermal stress picture.

Seress Ana?ysis

Several computer runs. were made to obtain the stresses in
me nozzle resulting from the-zpplication of selected transients.
TNe "2ads for each selected critical transient time consisted of
~~s samgeratyre distriduticn, ocerating pressure at Ihat transient

«i=a. and the nozzle %o shell interaction loads. The pressure was

Lee
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Anatvsis - Continued

angiied at the inside surfaces of the nozzle and the shell.

The resulting stresses in the elements included stress
concensration effects at structural gdiscontinuities. Stress
cgncentration factors were obtained by using the indices of
USAS 331.7, "Nuclear Power Piping”, 1988 Draft, and other
sources. Program P91206 also cutout primary plus secondary

seresses. The range o these linearized stresses was then
ssmpared to the associated 3Sm stress limit. The peak stresses
and associated usage factors were determined for the selected
critical locations ir the noz:zle and the shell.

In the calculations following, some of the inherent conser-
vazism in the original stress calculations 1s removed. The
sahyiation for primary plus secondary s»rosses (Tab1e 1). external 10ad and
seax stresses (Table 2, are taken directly from the or1g1na1 ctress

The Eequired thermai analysis for the HPI transient

7~w1ng a reactor trip is onrfarned using temperature distribution

rogram 991232, Referance ?11. .n1s.,rogramnc§icuiate§ the tenmperature. -
issributicn through the: thickness offa_cy]inder‘as a functicn of’ '
ime by soiving-one dimensional” heat transfer equatioﬁs. This
srogram also determines the-linear and non-linear portions of the
radial temperature g-adient and the associated strasses. - This
-rogram was run for various types of transients to deveiop 3
sizolified “temperature gradient/stress" ratio method to determine
stresses for the added reactcr trip HP: actuation transient.

This simplified stress ratio method vtilizes the stresses

tn the original decign analysis for the rapid depressurization
sranséents o obtain stresses for the :dded reactor trip transients.
T4e. stresses and the associated cycles for the reactor trip transients

o

(24

were used in conjunceicn with the stresses and cycles in the original
Zesign anaTysfs for the test and rapid depressurization transients .
-2, getermine s total usage faclor.
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Seress Analvsis - Continued

To conservatively analyze earthquake stresses, the following
was used. There are 630 OBE cycies to consider consisting of ‘
30 separate earthquake events, with each event having approximately
22 evcles. The fuil range of OBE stress was added to the thermal,
oressure and thermal expansien stresses for a HP] transient
foliowing a reactor trip. This stress range was evaluated for
30 cycles. The 620 (650-30) remaining cycles of full range of
08E stress (= OBE) were analyzed separately. '
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Jescrintion of Transients

e

The tamperature transient for the 49 cvcies ¢f *ast and 10 cycies
of rapid depressurization is. shown in Figure 4. The test tresient
starts at a temperature of ~:O and a pressure of 2200 psi, irops
down 3 50°= and erds at a temperatyre of 550°F and a prﬂssur‘ of

: ®, .
- 2230 psi. This transient lasts for 10 seconds. The rapid dcaressuri- T

=ation transient starss at a temperature of 55C°F and a oress re of
220C osi, draps down 6¢°F sor a5 seconds,. drops down tg 4¢’F and
ends at 2 temperature of 506°F |ancG.a pressure of 600 psi. Tr:s_transient
l2sts for 15 minutes.
The temperature transient for the 70 cycles of HPI manus!
actuation is shown in -ngre'g;, The transient starts at a tamperature
of 579°F and 2 precsure of 1500 psi, drops down %o 60°F for ,
s2conds, drops down to 40°F and erds at a uemperature of 558. ‘OF ard
a.9ressure of 1100 psi, References 58 and #9. This transient lasts ,
Tor 13 minutes. The maximum Tlow rate through each nozzle is 335 gpm.
The .enpera.ure transient for heat-up and cool-down consists
o heat-up from 70°F to 550% and 2200 psi and cool. down to 7C°F. This
transient ocCurs at a temperature. change rate of 100 degrees ser honur,

(49
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1 3.1 Thammal Sarameters
Or Page 2-2 of Reference #&, the fiim coefficient vaiues us2d
im %3 zralvsis for the racid depressurizaticn transient were cziculated.
Thiz fiir o2 icient calculatior assumed a Tlow rate of 425 GP! through |
sazh nzzzie. The actual Slow i3 a maximum of 333 GPM per nozzl:,
Refarenzes =3 and =3, The aciual film coefficient that shou1‘ rave
seen ysed is caicuiated below:
Trn 3ranzh [Ta- Page 3.2, Reference §) .
Tha “ilp 20affiziants were calculated from 2quation (VIII-1}, R-f. #10,
2ome " TQ. .
'E:E aw = ‘ o.M -
| ~ =007 3 (___ (b_L e 5 .
\ .
| - - ;
Where: f7 = Film coefficient, B‘U/HR-FTZ- F,. ‘ o
/T2 Thermal .,onduc:nuty, BTU/HR-FT - CF. !
N ; e a: -
~ = Tiameter Of Pipe, 7, o
= —"2- . . '.‘.'
= = Rate OF Flow/Unit Area, LBm/FT- - HR, _
M- = Synamic.Viscosity, LBm/FT - HR,
~ .
“ & = szeciic Heat, STU/LSm - OF,
317 at-tne Tluid temperature. The properties will ber evaluatec
2t 3295 sinze the ni ghest. sirasses devoloped occurred. over the first
i A-sezondy, a2t which *ime. tne temparature was 60°F.
A€ 228 waTzR, TRzF. B E PAacE 4-2)
Te= 1 LB a/lom =TT Jr = 0.3 Brw /) - TR
. , a 3 - . T~ -
o =C2.37 Liom [F+ O = 0170 - .
o 20 b [Teenr A =0029G =+
—~ ——- \ " o ~ . - 3
ST LS 2T aal e i (2’:-— = reed \Q ':.37 - /'oou_\C‘G; 1 Llow =+ D
S.024G BT
=" - ~ -~ ¥ . N <.
S =2Z. 52 TR Low ! ke
®
L
' - ‘ ~ 7
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F-fiim coefficient of 3106 STU/HR - FT2 - OF for the rapid depressurization

transiert was used in Reference #6. The film coefficient :sed in

eferenzs #6 for the test transient is 1300 STU/HR - fT¢ . % i

«©
o
[{}
-h
-t
[0
e
(1]
b |
(4
} 3
1Y
w
2

2icuiated using the correct fi-w rate.

Ir vage 31 c” tris calculation package, it has been Geter- -
mined that with 2 film coefficient vajue o?'EIOO'BTU/HR - FT? - % T
and stress. ratios were computed as with g fil- co-
efficient value of 1320 STU/MR - 775 --OF. Therefore, it has |
ceen conciuded. that using a “ilm ccefficient value of 336-.3 s

smiinn _ =2 O L

wouid give the same -7 and stress ratio:. :

nerefire, nc adiustment needs to be made during the rati- method
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P30 Tnewmal SMsozmedmuity

! Y

i e m e mema Y -~ -~ - . - 45 e .

(72 OLRATTE QTSI0nTinuitly effacts would 2150 be iower if

! “na Taiam Si%e AnalTiA<amae s £ waezi % o= Z

g 3 1Iw2 Pim ocoefficisnt value of 3358.3 3TU/HR - F7° -°F

3 TIr the -iTiC cerressuriatisn transiens was used. With a liower

} St mAanSSlaT gme L, " - A - b

; i SURVTIOTENT velu2, The metan lemperatures would change at .
2 Sidwgr rite, lhus decreasing the axial AT ‘emperature ai the time

: s¢ist t2ing svaiuatad.  Therefore, using a film coefficient value

: AS AT Am =g — 2= : e

! ST LL07 ZEUSER - FTT - YT swpduces a cgswed conservatism in the

anzlsis, ' .
N X

i :"‘ &4
i
i
L} * '
; B
i
| A
i :
| ;
:

Patdave 3. — S . — — oAt /7'/:.‘3 472/ 20C. N0 - A':"/:- :;:4’Al,(‘

AN 22 N A A i oL "~ — JATE p /l'u' :_; / ,) ’-:5 PAGE NO i :
e —— o ——— - S S——




PDS5.21018.1 (9.81)

Babcock &Wilcox
GENERAL CALCULATIONS

s M Jermott campeny

Nuclear Power Generation Division

LSCACS PO STRPESZES

=7 -<T3 ks My T 2R FTed .
- o= e . -5 - ”
Ty S T2 LTS VA 7/4‘ F "LU,
Fo = =00 L33 Na: =/043 FT-LE x
- - —_— ~ - - s *
K- = el U, T ot /RS e
~ _ ,:."r :.\_’ - lad '
K;"/ - ~- e 3. O
-
— S, . & - ‘IL'\ I 4' o
== e aienf)c 298w =
- 2 _-'
—_— -~ o - — - e
R -’;_ - 1= /G‘J— y
- — ] - ' ~ ‘
ULt T O, TR 7_\):’:5/’ .2..} TRECE D -20 4 - |
’ 5
(7R 2D rﬂ’ﬂfJS/r/wJ SO AT J |
- /
-
S )
CTOFLT = Fe -
T LOUATAR FT S LIZTANCE To TuplTurE 23
oo '-
c y 1.
( : W . ! /
- BERTA Z. = e [ 2.7 S -
2L L:(‘ ;2‘3)\:1)?_-1/,, # G #0483 ) #{ZCE =i T a933 T
--‘ -~ / - ] s ' . .-
>4 73 0’
— 2 .
.= /s KR
— e ——— e r— 4=
e

-2 - —_— . B N

=, /3 S -/-é,/mf,'/ = /9 2 ksl %

4 - :/.. - . — _. - -~ Ryt

Fiidadcc 27 A aate /.-29,/ 2L pos No =X ...)3&.54--_(‘}_1_.'
Tizalad lrce no. L 1’

v iwes v R S R R N o OATE




ROt

Babcock &Wilcox

3 W(lermatl g m2e™y

Nuclear Power Generation Division

PDS.21036.1 (9.811

GENERAL CALCULATIONS

SIallE 2mT = L2E [ PER EEF, ;:/3\)

Fe = 3 -2 Mg 18& FT-LE

Ty T ot=es LR My = il FT-LE

Fo = EECHEIN . M. = —-i2¢& FT-LE

F2rl L0 re3ERVATISM PERDWEIC~T + QO&E w1l
2E JSEL A5 20838 S/MLE o8E 1S NoOT
SFELIFICED SEFRERTE LY,

wprele s Lo=l00
(BEF. 13 , PC. B-52.5)

/ \\
- - - o " .
I, CBEx J -
-~ , . :
\ -~ - - /;‘ / - -v./
e e =\ [/ -_4/, , -~ . o~ —~ . lr\;:_“‘ e Z(
<« _ 02 asilini i UEeT R el F 0T ) HlesT ¢ 2 ) L
- ~ : ':2 \
-ty \- [ .
. S ?‘A
-~ - - — / - ':
[ - o = “ J C &
- - T - = = g JReirad
- - Vs “(4' / -. 7 /ﬁ( II& .- ) /. 7./ K A .
‘. s .
.\:
-
o
L.
-
! om . - R
RIS INY L DATE /. /--J/L.\' i DOC MO vl e ol
. - -
. S -~ s
et NeT 8 L e b LOATE Ll i / ¢ |eace nO




Babcock &aWilcox s08. 210364 10.01,

LMD w e campany

Nuclear Power Generation Division GENERAL CALCULAT‘ONS

ty

-

-abulated on dage Z2Z  are the corimary + secondary stress

imzansities 2t juncture #8 for <ne HPI nozzle. Juncture #8 is the

xeferance =7, oparagraph F-104.4, gives the primary plus secondary

P
3 Sm. If the 3 Sm limit is exceeded,
a

wmar an eiastig-oiastic faticue amalysis must be oerformed in accordance
with xe¥. =I, caragraph S-103.2.7. ¢

i 3

The 3. Sm valuz-at the criticai

2f ). This fatigue method

¥ iT the number of cycles that exceed 3 Sm are Jess than
30. The numbar ¥ cycies that exceed 3" Sm are determined on page 27,
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GENERAL CALCULATIONS

Jable Refarences and Ixplanations s

In the Stress Report, Ref. 36, Iteration i was run of oressure only

on =he nozzlc at a pressure of 1000 osi.

are (- tained by muit

(¥1)

=17 <imes the ratio of actual

S. Tharmal excansion stresses are

0

Stress Xepor: Thermal Stresses

pressure/1000 psi.

caicuiated on page

Therefore, pressure.siresses
iplying the pressure stresses from Ret.

‘46, page

18 ¢f this analysic.

These

[

(Y1)
H

are from Raf, 46, Page 5-17.
tharmal siresses are conservative since they were calcuiated with 2

£low rate of 425 gom instead of the new fiow rate of 335 gpm (Ref. #8
and 3}, Therefore,

the £ilm coe*ficient were higher than necessary,
tnus increasing the.

thermal stresses.
Transient A is
Transient B is
This cransient

the start of the 70 cycles of HPI manual actuation.

the end of the 70. cycies of HPI manual actuation.

occurs fcilowing a reactor trip. transient. The oressure
seresses are calculated according %0 Note 1 atove. The thermal expansion

and -herma} stresses are calculated using iterations 5060 and €338,
and. 2¢justing the stresses using a AT ratio. These calcuiations
are prosenzed in Section 8.2 of this analysis.

Fuil rarge OBE (2 x: 08:; stresses are calculated on paquC ¢f the analysic ‘or
Sunceure é8, This:is the st'ess range for a cold earthguake.

esses and.cyc1es'wi11'be»app]ied and: analyzed for
in- the primar,; + secondary and. peak stress intensity rance sheets
- this calculation package. OBE stresses are calculated on

sage 77 of this anaiysis.

Hot earthcuake stv
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7. Tosal stvess irtcnsity is obtained by acding pressure stress * thermal

expansion stress + siress report thermal sctress.

Note - 4 value of 0.0 ksi is usad tc apcroximate +he range of thermal
expansicr stress at the HPI nozzle end due to ithe change in temperature
Sine. )
- The cross-section position that exp_eriences pesitive thermal expansion
s-ressas i5 used +¢ maximize the inside intensity which is the critical
intensity.

- A graph ¢f the L-R inside intensities is shown on page 25 of this

caicuiasion package o 2id in determining ranges for maximum and
mirimus $ntensity values.
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b
S.0 &0 7237, ZaC Heatul arg fonidown, and 40 Rapid Jepressurization
Transient vcles
‘he Drimary < saconcary Siress intansity range will now b2 caloulated
Tom ne &7 cycies of tast transient, 240 cyveles of heatup and cootdown
tranziant, and &7 csysies oF rapid deoressurization iransient. The
tem2erature transient Tor thesa cycles is shown in Figure €7, Ref. =£,
The siress irtensities are zabylated on tage 22 and shown in graphic
form oronagce I3 37 tris analysis.
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Mzximum Frimarv = Seccndary Stress Intensiiy Range
.
- : foae Ve < ~mza res s -
als rangz s comorised oF jiiteraticn :C::, - {Iteration 5338)
Te mmme < 3 »
T oggurs duv ri Z

This rarge is comprisad of | {Iteration 3} - {Zerp Strass St
It occurs during testing and can occur fo- &0 cycies.

—opori + sac

‘v Sm = 51.3 ksi
range

4
~N
§
O
(V)
I
~)
N
§
~
n
v
(O]

3rd Maximum Crimery + Sccorda*v Stress Intensity Ranae

This rangz is comprised of | {Iteraticn 22021)

I+ occzurs during heatup and can occur for 223-40 = 200 cycles.
~—ori + sec
v rang2

= /& xsi< 3 Smo= 571.2 ksi

H L ~
[!:0 -£.C

'z

he. numser ofcycies in-which the-primary plus secondary str

) . -2 ~
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Nuclear Power Generation Division GENERA!. CA[CULAT‘ONS
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Nuclear Power Generation Division GENERAL CALCULATIONS
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GENERAL CALCULATIONS
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51-5000239-00

Answer to Question 2(a)

Oconee Unit 1
Inspections Associated with 1A1 Discharge Make Up Nozzle
Refueling ISI Plan Weld ID Configuration Type | Inspection Inspection
Outage | Item from : of Results Requirements
Number ISI Plan .| Insp.
7 E5.01.001 1PDA1-47 1A1 HPI Nozzle uT Clear Generic Letter 85-20
: | Safe-End Base Material
PC. 47
7 E5.01.002 1PDA1-47 1A1 HPI Nozzle RT Clear Generic Letter 85-20
Safe-End Base Material
PC. 47 .
8 BOS.051.002A 1PDA1-11 1A1 Nozzle to Safe-End PT Clear Section XI
weld '
9 E04.001.001 IPDA1-47 | 1A1 HPI Nozzle uT Recordable Generic Letter 85-20
Safe-End Base Material .
' PC. 47
9 E04.001.001A 1PDA1-47 1A1 HPI Nozzle RT Clear Generic Letter 85-20
Safe-End Base Material
PC. 47
10 B09.032.019 1PDA1-10 1A1 HPI Nozzle to MT Clear ‘ Section X1
‘ 1A1 RCP Discharge
Piping (Branch Weld)
11 E04.001.001 IPDA1-47 1A1 HPI Nozzle UT Clear Generic Letter 85-20
Safe-End Base Material ' )
PC. 47
11 E04.001.001A 1PDA1-47 1A1 HPI Nozzle RT Clear Generic Letter 85-20
Safe-End Base Material
PC. 47
16 B05.140.003 1-PDA1-11 1A1 Nozzle to Safe-End PT Clear Section X1
weld

€, deroled o Béw 0G
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Oconee Unit 1
Inspections Associated with 1A2 Discharge Make Up Nozzle

51-5000239-00

Refueling ISI Plan Weld ID Configuration Type | Inspection Inspection
~ Outage Item from of Results Requirements
.Number ISI Plan Insp.
7 E5.01.003 1PDA2-47 1A2 HPI Nozzle uUT Clear Generic Letter 85-20
Safe-End Base Material :
PC. 47
7 E5.01.004 1PDA2-47 1A2 HPI Nozzle RT Clear Generic Letter 85-20
Safe-End Base Material
PC. 47
9 E04.001.002 1PDA2-47 1A2 HPI Nozzle uT Recordable Generic Letter 85-20
Safe-End Base Material
PC. 47
9 E04.001.002A 1PDA2-47 1A2 HPI Nozzle RT “Clear Generic Letter 85-20
Safe-End Base Material
PC. 47
11 B09.032.020 1PDA2-10 1A2 HPI Nozzle to MT Clear Section XI
: 1A2 RCP Discharge
Piping (Branch Weld)
11 B05.051.005 1PDA2-11 1A2 Nozzle to Safe-End PT Clear Section XI
‘ weld
| 11 E04.001.002 "1PDA2-47 1A2 HPI Nozzle UT Clear Generic Letter 85-20
| Safe-End Base Material :
11 E04.001.002A 1PDA2-47 1A2 HPI Nozzle RT Clear Generic Letter 85-20
Safe-End Base Material
13 B09.021.060 1-51A-11-85A Pipe to 1A2 Safe-End PT . Clear Section X1
weld

Q@ iy
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51-5000233-00

Oconee Unit 1
Inspections Associated with 1B1 Discharge HPI Nozzle

Refueling ISI Plan Weld ID Configuration Type | Inspection _ Inspection
Outage Item from of Results Requirements
Number ISI Plan Insp.
7 E5.01.005 1PDB1-47 1B1 HPI Nozzle UT Clear Generic Letter 85-20
Safe-End Base Material
PC. 47
7 E5.01.006 1PDB1-47 1B1 HPI Nozzle RT Clear Generic Letter 85-20
Safe-End Base Material
PC. 47
9 E04.001.003 1PDB1-47 1B1 HPI Nozzle RT ' Clear Generic Letter 85-20
Safe-End Base Material
PC. 47
11 B09.032.021 1PDBI1-10 1B1 HPI Nozzle to MT Clear Section XI
1B1 RCP Discharge
Piping (Branch Weld)
11 E04.001.003 1PDB1-47 1B1 HPI Nozzle RT Clear Generic Letter 85-20
Safe-End Base Material
11 E07.001.003 1-51A-11-89 Pipe to 1B1 Safe-End uT Clear NRC Bulletin 88-08
weld & 1 inch base metal
11 E07.001.004 1-51A-11-90 Pipe to Valve. 1HP-153 UT Clear NRC Bulletin 88-08
weld & 1 inch base metal
1 E07.001.005 IPDBI-11 | 1BINozzleto Safe-End | UT | Recordable | NRC Bulletin 88.08
weld & 1 inch base metal : :
13 B09.021.009A 1-51A-11-89 Pipe to 1B1 Safe-End PT Clear Section XI
: weld
13 B05.051.008 1PDB1-11 1B1 Nozzle to Safe-End . PT Clear Section X1
weld
13 » E07.001.003 1-51A-11-89 Pipe to 1B1 Safe-End UT Clear NRC Bulletin 88-08
’ weld & 1 inch base metal '
13 E07.001.004 1-51A-11-90 Pipe to Valve 1HP-153 uT Clear NRC Bulletin 88-08
weld & 1 inch base metal '
16 G04.001.003 1-51A-11-89 Pipe to 1B1 Safe-End UT Clear NRC Bulletin 88-08
: weld & 1 inch base metal
16 G04.001.004 1-51A-11-90 Pipe to Valve 1HP-153 UT Clear NRC Bulletin 88-08
. ’ weld & 1 inch base metal

s CSESF
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Oconee Unit 1
Inspections Associated with 1B2 Discharge HPI Nozzle

Refueling ISI Plan Weld ID Configuration Type | Inspection Inspection
Outage Item from of Results Requirements
Number ISI Plan Insp. ’
7 E5.01.007 1PDB2-47 1B2 HPI Nozzle uUT Clear Generic Letter 85-20
Safe-End Base Material
PC. 47
7 E5.01.008 1PDB2-47 1B2 HPI Nozzle RT Clear Generic Letter 85-20
Safe-End Base Material 8125 gap on
PC. 47 nozzle side
9 E04.001.004 1PDB2-47 1B2 HPI Nozzle RT Clear Generic Letter 85-20
Safe-End Base Material 8125 gap on
PC. 47 nozzle side
11 E04.001.004 1PDB2-47 1B2 HPI Nozzle RT Clear. Generic Letter 85-20
Safe-End Base Material 875 gap on
: nozzle side
11 E07.001.001 1-51A-11-87 Pipe to 1B2 Safe-End UT Clear NRC Bulletin 88-08
weld & 1 inch base metal
11 E07.001.002 1-51A-11-88 Pipe to Valve 1HP-152 UT Clear NRC Bulletin 88-08
“weld & 1 inch base metal
11 E07.001.006 1PDB2-11 1B2 Nozzle to Safe-End uT Recordable NRC Bulletin 88-08
weld & 1 inch base metal
12 B09.021.008 1-51A-11-87 Pipe to 1B2 Safe-End PT Clear Section X1
weld ‘ '
13 B09.021.009 1-51A-11-88 Pipe to Valve 1HP-152 PT Clear Section X1
weld '
13 B09.032.022 1PDB2-10 1B2 HPI Nozzle to MT Clear Section XI
' 1B2 RCP Discharge
Piping (Branch Weld)
13 B05.051.011 1PDB2-11 1B2 Nozzle to Safe-End PT Clear Section X1
weld
13 E07.001.001 1-51A-11-87 Pipe to 1B2 Safe-End uT Clear NRC Bulletin 88-08
weld & 1 inch base metal
13 E07.001.002 1-51A-11-88 Pipe to Valve 1HP-152 ,UT Clear NRC Bulletin 88-08

weld & 1 inch base metal

A1 E750F7
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Oconee Unit 1

. Inspections Associated with 1B2 Discharge HPI Nozzle
16 G04.001.001 1-51A-11-87 Pipe to 1B2 Safe-End uT Clear NRC Bulletin 88-08
' v ~__ | 'weld & 1 inch base metal .
16 G04.001.002 1-51A-11-88 Pipe to Valve 1HP-152 uT Clear NRC Bulletin 88-08
. weld & 1 inch base metal

Definitions:

Recordable = Indication seen was a geometric reflector and not a flaw. .
Clear = No indications

Note:  All of the radiographs for the Generic Letter 85-20 items have been re-reviewed during May of
1997, by the NDE Level III RT Examiner. In those instances where the NDE Level III RT Examiner
identified that gaps were present on the ori ginal radiographs, the dimension and location is recorded in
the Inspection Results column. In all cases where gaps were present, the thermal sleeves were still located
in their proper positions. When “Clear” is mentioned and no dimension and location is recorded in the
Inspection Results column of this document, this means that there were no recordable or rejectable
conditions identified during the original and second reviews of the radiographs.
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Oconee Unit 2

Inspections Associated with 2A1 Discharge Make Up Nozzle

51-5000239-00

Refueling
Outage

ISI Plan
Item
Number

Weld ID
from
ISI Plan

Configuration

Type
of
Insp.

Inspection
Results

Inspection
Requirements

E5.001.001

2PDA1-47

2A1 HPI Nozzle
Safe-End Base Metal
PC.47

uT

Clear

Generic Letter 85-20

E5.001.002

2PDA1-47

2A1 HPI Nozzle
Safe-End Base Metal
PC.47

RT

Clear

Generic Letter 85-20

B05.051.002A

2PDAIl-11

2A1 Nozzle to Safe-End
weld

PT

Clear

Section XI

E04.001.001

2PDA1-47

2A1 HPI Nozzle
Safe-End Base Metal
PC.47 .

Clear

Generic Letter 85-20

E04.001.001A

2PDA1-47

2A1 HPI Nozzle
Safe-End Base Metal
PC.47

RT

Clear

Generic Letter 85-20

E04.001.001

2PDA1-47

2A1 HPI Nozzle
Safe-End Base Metal
PC.47

Clear

Generic Letter 85-20

E04.001.001A

2PDA1-47

2A1 HPI Nozzle
Safe-End Base Metal

RT

Clear

Generic Letter 85-20

E04.001.001

2PDA1-47-

PC.47

2A1 HPI Nozzle
Safe-End Base Metal
PC.47

Clear

Generic Letter 85-20

E04.001.001A

2PDA1-47

2A1 HPI Nozzle
Safe-End Base Metal
PC.47

RT

Clear

Generic Letter 85-20

10

E04.001.001

2PDA1-47

2A1 HPI Nozzle
Safe-End Base Metal
PC.47

Clear

Generic Letter 85-20

10

E04.001.001A

2PDA1-47

2A1 HPI Nozzle
Safe-End Base Metal
PC.47

RT

Clear

Generic Letter 85-20

1

B09.021.101

2-51A-39.3-44

Pipe to 2A1 Safe-End
weld

PT

Clear

Section XI

15

B05.140.004

2PDA1-11

2A1 Nozzle to Safe-End
weld

PT

Clear

Section XI

‘ @4 E5TT
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Oconee Unit 2
Inspections Associated with 2A1 Discharge Make Up Nozzle
Refueling { . ISIPlan Weld ID Configuration Type | Inspection Inspection
Outage Item from of Results Requirements
Number ISI Plan Insp.
15 B09.021.040 2-51A-3946 Pipe to Valve 2HP-127 PT Clear Section X1
weld
15 G02.001.001 2PDA1-47 2A1 HPI Nozzle UT Clear Generic Letter 85-20
Safe-End Base Metal
PC.47
15 G02.001.001A 2PDA1-47 2A1 HPI Nozzle RT Clear Generic Letter 85-20
Safe-End Base Metal 5" gap on pipe
PC.47 side and 1.25"
gap on nozzle side

7 65797
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Oconee Unit 2

Inspections Associated with 2A2 Discharge Make Up Nozzle
‘ Refueling ISI Plan Weld ID Configuration Type | Inspection Inspection
Outage Item from of Results Requirements
' _Number ISI Plan Insp. -
6 ES5.001.003 2PDA2-47 2A2 HPI Nozzle UT Clear Generic Letter 85-20
’ : Safe-End Base Metal’ »
PC.47
6 E5.001.004 2PDA2-47 2A2 HPI Nozzle RT Clear Generic Letter 85-20
Safe-End Base Metal 1.125" gap on
PC.47 nozzle side
8 E04.001.002 2PDA2-47 2A2 HPI Nozzle UT Clear Generic Letter 85-20
Safe-End Base Metal '
PC.47
8 E04.001.002A 2PDA2-47 2A2 HPI Nozzle RT Clear Generic Letter 85-20
Safe-End Base Metal 1.5" gap on
PC.47 nozzle side
10 E04.001.002 2PDA2-47 2A2 HPI Noizle uT Clear Generic Letter 85-20
’ Safe-End Base Metal
PC.47
10 E04.001.002A 2PDA2-47 2A2 HPI Nozzle RT Clear Generic Letter 85-20
Safe-End Base Metal ’ 1.25" gap on
PC 47 nozzle side
12 B05.051.005 2PDA2-11 2A2Nozzle to Safe-End PT Clear Section XI
: weld
12 B09.021.108 2-51A-39.3-87A Pipe to 2A2 Safe-End PT Clear Section XI
weld ‘
15 G02.001.002 2PDA2-47 2A2 HPI Nozzle uT - Clear Generic Letter 85-20
Safe-End Base Metal ' '
PC.47
15 GOZ.OOI.OOZA 2PDA2-47 2A2 HPI Nozzle RT Clear Generic Letter 85-20
Safe-End Base Metal 1.25" gap on
PC.47 nozzle side

Cr €557
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Oconee Unit 2

Inspections Associated with 2B1 Discharge HPI Nozzle

Refueling ISI Plan Weld ID -Configuration Type | Inspection Inspection
Outage Item from of Results Requirements
Number ISI Plan Insp.
6 E5.001.005 2PDB1-47 2B1 HPI Nozzle UT Clear Generic Letter 85-20
Safe-End Base Metal
PC47
6 E5.001.006 2PDB1-47 2B1 HPI Nozzle RT Clear Generic Letter 85-20
Safe-End Base Metal
PC.47
7 E04.001.003 2PDB1-47 ~ 2B1 HPI Nozzle RT Clear Generic Letter 85-20
Safe-End Base Metal ’
PC.47
8 E04.001.003 2PDB1-47 2B1 HPI Nozzle RT Clear Generic Letter 85-20
Safe-End Base Metal
PC.47 \
9 B05.051.008 2PDBI1-11 2B1 Nozzle to Safe-End PT Clear Section XI
weld
9 E04.001.003 2PDB1-47 2B1 HPI Nozzle RT Clear ~ Generic Letter 85-20
Safe-End Base Metal gn .
PC.47 T
10 B09.032.007 2PDBI1-10 2B1 HPI Nozzle to 2B1 MT Clear Section XI
: : RCP Discharge Piping
(Branch Weld)
10 E04.001.003 2PDB1-47" 2B1 HPI Nozzle RT Clear Generic Letter 85-20
Safe-End Base Metal sn .
PC.47 e e
10 E07.001.001 2-51A-39-90C Pipe to 2B1 Safe End uT Clear NRC Bulletin-88-08
weld & 1 inch base metal
10 E07.001.002 2-51A-39-90B Pipe to Pipe weld & 1 uUT Clear NRC Bulletin 88-08
inch base metal
10 E07.001.003 2-51A-39-91 Pipe to Valve 2HP-153 UT Clear NRC Bulletin 88-08
: weld & 1 inch base
metal
10 E07.001.007 2PDB1-11 2B1 Nozzle to Safe-End UT Clear NRC Bulletin 88-08
weld & 1 inch base metal ‘
11 B09.021.114 | 2-51A-39.3-90C Pipe to 2B1 Safe-End - PT Clear Section X1
weld
12 E07.001.001 2-51A-39-90C Pipe to 2B1 Safe End UT Clear NRC Bulletin 88-08
» weld & 1 inch base metal
12 E07.001.002 2-51A-39-90B Pipe to Pipe weld &1 UT Clear 'NRC Bulletin 88-08
P ' inch base metal

O /3 /57
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Oconee Unit 2 ,
Inspections Associated with 2B1 Discharge HPI Nozzle
Refueling ISI Plan Weld ID Configuration Type | Inspection Inspection
Outage Item from of Results Requirements
Number ISI Plan Insp.
12 E07.001.003 2-51A-39-91 Pipe to Valve 2HP-153 uUT Clear NRC Bulletin 88-08
weld & 1 inch base
metal'
15 G02.001.003 2PDB1-47 2B1 HPI Nozzle RT Clear Generic Letter 85-20
Safe-End Base Metal §n .
PC.47 e
15 G04.001.001 2-51A-39-90C Pipe to 2B1 Safe End UT Clear NRC Bulletin 88-08
_ weld & 1 inch base metal | _
15 _GO4.001.002 2-51A-39-90B Pipe to Pipe weld & 1 ' uT Clear NRC Bulletin 88-08
. inch base metal
15 G04.001.003 2-51A-39-91 Pipe to Valve 2HP-153 UT Clear NRC Bulletin 88-08

- weld & 1 inch base
metal

P 65757
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Oconee Unit 2
. Inspections Associated with 2B2 Discharge HPI Nozzle
Refueling ISI Plan Weld ID Configuration Type | Inspection Inspection
Outage Item from of Results Requirements
Number ISI Plan Insp.
6 E5.001.007 2PDB2-47 2B2 HPI Nozzle uT Clear Generic Letter 85-20
Safe-End Base Metal :
PC.47
6 E5.001.008 2PDB2-47 2B2 HPI Nozzle RT Clear Generic Letter 85-20
Safe-End Base Metal
PC.47
8 E04.001.004 2PDB2-47 2B2 HPI Nozzle UT Clear Generic Letter 85-20
Safe-End Base Metal
PC.47
8 E04.001.004A 2PDB2-47 2B2 HPI Nozzle RT Clear Generic Letter 85-20
Safe-End Base Metal
PC.47
10 B09.032.008 | 2PDB2-10 2B2 HPI Nozzle to 2B2 MT Clear Section X1
RCP Discharge Piping
(Branch Weld)
10 E04.001.004 2PDB2-47 2B2 HPI Nozzle uT Clear Generic Letter 85-20
Safe-End Base Metal :
PC.47
10 E04.001.004A 2PDB2-47. 2B2 HPI Nozzle RT Clear Generic Letter 85-20
: Safe-End Base Metal '
PC.47
10 E07.001.004 2-51A-39-92A |, Pipe to 2B2 Safe End uT Clear NRC Bulletin 88-08
weld & 1 inch base metal
10 E07.001.005 2-51A-39-92B Pipe to Pipe weld & 1 UT Clear NRC Bulletin 88-08
inch base metal
10 ' EO7.001.006 2-51A-39-93 Pipe to Valve 2HP-152 uT Clear NRC Bulletin 88-08
weld & 1 inch base
metal
10 E07.001.008 2PDB2-11 2B2 Nozzle to Safe-End UT Clear NRC Bulletin 88-08
weld & 1 inch base metal
11 B05.051.011 2PDB2-11 2B2 Nozzle to Safe-End PT Clear Section XI
weld
12 B09.021.122 2-51A-39.3-92A Pipe to 2B2 Safe-End PT Clear Section X1
weld
12 E07.001.004 2-51A-39-92A Pipe to 2B2 Safe End UT Clear NRC Bulletin 88-08
' weld & 1 inch base metal :
E07.001.005 2-51A-39-92B Pipe to Pipe weld & 1 UT Clear NRC Bulletin 88-08
inch base metal '

12
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Dec bls/a

79




- 51-5000239-00

, Oconee Unit 2
. Inspections Associated with 2B2 Discharge HPI Nozzle

12 E07.001.006 2-51A-39-93 Pipe to Valve 2HP-152 uT Clear NRC Bulletin 88-08
weld & 1 inch base
metal

15 G02.001.004 2PDB2-47 2B2 HPI Nozzle uT Clear Generic Letter 85-20
Safe-End Base Metal
PC.47

15 G02.001.004A 2PDB2-47 2B2 HPI Nozzle RT Clear Generic Letter 85-20
Safe-End Base Metal ' ‘
PC.47

15 G04.001.004 2-51A-39-92A Pipe to 2B2 Safe End UT Clear NRC Bulletin 88-08
weld & 1 inch base metal

15 G04.001.005 2-51A-39-92B Pipe to Pipe weld & 1
inch base metal

15 G04.001.006 2-51A-39-93 Pipe to Valve 2HP-152 UT Clear NRC Bulletin 88-08
weld & 1 inch base
metal '

S

Clear NRC Bulletin 88-08

Definitions:
Recordable = Indication seen was a geometric reflector and not a flaw.
Clear = No indications

Note:  All of the radiographs for the Generic Letter 85-20 items have been re-reviewed during May of
1997, by the NDE Level III RT Examiner. In those instances where the NDE Level III RT Examiner
identified that gaps were present on the original radiographs, the dimension and location is recorded in
the Inspection Results column. In all cases where gaps were present, the thermal sleeves were still located
in their proper positions. When “Clear” is mentioned and no dimension and location is recorded in the
Inspection Results column of this document, this means that there were no recordable or rejectable
conditions identified during the original and second reviews of the radiographs.
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Oconee Unit 3
Inspections Associated with 3A1 Discharge Make Up Nozzle
Refueling ISI Plan Weld ID Configuration Type | Inspection Inspection
Outage Item from of Results Requirements
Number IS1 Plan Insp.
7 E5.01.013 3PDA1-47 3Al HPI Nozzle uUT Recordable Generic Letter 85-20
Safe-End Base Metal
PC.47
7 E5.01.014 3PDA1-47 3A1 HPI Nozzle RT Clear Generic Letter 85-20
Safe-End Base Metal 25" gap on
PC.47 nozzle side
8 E04.001.001 3PDA1-47 3Al HPI Nozzle UT Clear Generic Letter 85-20
' Safe-End Base Metal
PC.47
8 E04.001.001A 3PDA1-47 3A1 HPI Nozzle RT Clear Generic Letter 85-20
Safe-End Base Metal 5625" gap on '
PC.47 pipe side and .75"
gap on nozzle side
9 - E04.001.001 3PDA1-47 3A1 HPI Nozzle UT Cl'ear Generic Letter 85-20
Safe-End Base Metal
PC.47
9 E04.001.001A 3PDA1-47 3A1 HPI Nozzle RT Clear Generic Letter 85-20
Safe-End Base Metal 5625" gap on
PC.47 pipe side and .75"
gap on nozzle side
10 E04.001.001 3PDA1-47 3A1 HPI Nozzle UT ) Clear Generic Letter 85-20
Safe-End Base Metal :
PC.47
10 E04.001.001A 3PDA1-47 3A1 HPI Nozzle RT Clear Generic Letter 85-20
Safe-End Base Metal 625" gap on pipe
PC.47 side and 1" gap on
nozzle side
11 BOS.OSI.OOZA 3PDAl-11 3A1 Nozzle to Safe-End PT Clear Section X1
weld
11 E04.001.001 - 3PDA1-47 3A1 HPI Nozzle UT Clear Generic Letter 85-20
Safe-End Base Metal
PC.47
11 E04.001.001A 3PDA1-47 3A1 HPI Nozzle RT Clear. Generic Letter 85-20
Safe-End Base’ Metal " 5625 gap on
PC.47 pipe side and
.875" gap on
nozzle side
Oconee Unit 3
<&
4 . . . . :
-7 (/ 5 7Inspect|ons Associated with 3A1 Discharge Make Up Nozzle
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51-5000239 - 00

13 B09.021.108 3-51A-63-36 Pipe to Valve 3HP-127 PT Clear Section XI
weld
13 B09.021.109 3-51A-63-40 Pipe to 3A1 Safe End PT Clear Section X1
weld
16 G02.001.001 3PDA1-47 3A1 HPI Nozzle uT Clear ~ Generic Letter 85-20
Safe-End Base Metal
PC.47
16 G02.001.001A 3PDA1-47 3A1 HPI Nozzle RT Clear Generic Letter 85-20
Safe-End Base Metal .
PC 47 gap visible
) 100%
through
expansion -

area
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Oconee Unit 3
‘ Inspections Associated with 3A2 Discharge Make Up Nozzle
Refueling ISI Plan Weld ID Configuration Type | Inspection Inspection
Outage Item from of Results Requirements
Number ISI Plan Insp.
7 E5.01.015 3PDA2-47 3A2 HPI Nozzle uT Clear Generic Letter 85-20
" Safe-End Base Metal :
PC.47.
7 Es5.01.016 3PDA2-47 3A2 HPI Nozzle RT Clear Generic Letter 85-20
Safe-End Base Metal
PC.47
9 E04.001.002 3PDA2-47 3A2 HPI Nozzle , UT Clear Generic Letter 85-20
Safe-End Base Metal :
PC.47 7
9 E04.001.002A 3PDA2-47 3A2 HPI Nozzle RT Clear Generic Letter 85-20
Safe-End Base Metal
PC.47
10 B05.051.005 3PDA2-11 3A2 Nozzlé to Safe-End PT Clear Section X!
v weld
11 E04.001.002 3PDA2-47 3A2 HPI Nozzle UT Clear Generic Letter 85-20
Safe-End Base Metal
. PC.47
11 EO4.001.0Q2A 3PDA2-47 3A2 HPI Nozzle RT Clear Generic Letter 85-20
Safe-End Base Metal
PC.47 7
13 B09.021.111 3-51A-64-23A Pipe to Valve 3HP-126 PT Clear Section XI
weld
13 B09.021.112 3-51A-63-24A Pipe to 3A2 Safe End PT Clear Section X1
weld ’
16 G02.001.002 3PDA2-47 3A2 HPI Nozzle uT Clear Generic Letter 85-20
. ) Safe-End Base Metal -
PC.47
16 G02.001.002A 3PDA2-47 3A2 HPI Nozzle RT Clear Generic Letter 85-20
Safe-End Base Metal
PC.47

CrT ES5 5
Nec &by
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Oconee Unit 3
Inspections Associated with 3B1 Discharge HPI Nozzle

Refueling ISI Plan Weld ID Configuration Type | Inspection Inspection
Outage Item from of Results Requirements
Number ISI Plan Insp.
7 E5.01.017 3PDB1-47 3B1 HPI Nozzle UT Clear Generic Letter 85-20
: Safe-End Base Metal
PC.47
7 E5.01.018 3PDB1-47 3B1 HPI Nozzle RT Clear Generic Letter 85-20
Safe-End Base Metal 1.125" gap on :
PC.47 nozzle side
8 E04.001.003 3PDB1-47 3B1 HPI Nozzlg RT Clear Generic Letter 85-20
Safe-End Base Metal 9375" gap on
PC47 nozzle side
9 E04.001.003 3PDB1-47 3B1 HPI Nozzle RT Clear Generic Letter 85-20
Safe-End Base Metal 750" gap on
PC.47 nozzle side
10 B05.051.008 3PDB1-11 3B1 Nozzle to Safe-End PT Clear Section XI
A weld ‘
10 E04.001.003 3PDB1-47 3B1 HPI Nozzle RT Clear Generic Letter 85-20
Safe-End Base Metal 625" gap on
PC.47 nozzle side
11 E04.001.003 3PDB1-47 3B1 HPI Nozzle RT Clear Generic Letter 85-20
Safe-End Base Metal : 250" gap on
PC.47 nozzle side
11 E07.001.001 3-51A-61-43 Pipe to Valve 3HP-153 uT Clear NRC Bulletin 88-08
weld & 1 inch base metal
11 E07.001.002 3-51A-61-43C Pipe to Pipe weld & uT Clear NRC Bulletin 88-08
' 1 inch base metal
11 E07.001.003 3-51A-61-44A Pipe to 3B1 Safe End UT Clear NRC Bulletin 88-08
weld & 1 inch base metal .
11 E07.001.006 3PDB1-11 3B1 Nozzle to Safe-End UT Clear NRC Bulletin 88-08
weld & 1 inch base metal
12 B09.021.119 3-51A-61-43 Pipe to Valve 3HP-153 PT Clear Section X1
weld
12 B09.021.120 3-51A-61-44A | Pipe to 3B1 Safe End PT Clear Section X1
weld
13 B09.032.004 3PDBI1-10 3B1 HPI Nozzle to 3B1 MT Clear Section X1
RCP Discharge Piping
(Branch Weld)
13 E07.001.001 3-51A-61-43 Pipe to Valve 3HP-153 UT Clear NRC Bulletin 88-08
weld & 1 inch base metal
C77 G575 |
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Inspections Associated with 3B1 Discharge HPI Nozzle

51-5000239-00

Oconee Unit 3

13 E07.001.002 3-51A-61-43C Pipe to Pipe weld & uT Clear NRC Bulletin 88-08
1 inch base metal v

13 E07.001.003 3-51A-61-44A Pipe to 3B1 Safe End UT Clear NRC Bulletin 88-08
weld & 1 inch base metal

15 G04.001.003 3-51A-61-44A Pipe to 3B1 Safe End uT Clear NRC Bulletin 88-08
weld & 1 inch base metal

16 G02.001.003 3PDB1-47 3B1 HPI Nozzle RT Clear Generic Letter 85-20

: ‘ Safe-End Base Metal 250" gap on
PC.47 nozzle side
16 G04.001.002 3-51A-61-43C Pipe to Pipe weld & uT Clear NRC Bulletin 88-08

1 inch base metal

CP L/5 /57
peC &/5/517
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Oconee Unit 3
Inspections Associated with 3B2 Discharge HPI Nozzle
Refueling ISI Plan Weld ID Configuration Type | Inspection Inspection
Outage Item from of Results Requirements
Number ISI Plan Insp.
7 E5.01.019 3PDB2-47 3B2 HPI Nozzle uT Clear Generic Letter 85-20
Safe-End Base Metal
PC.47
7 E5.01.020 3PDB2-47 3B2-HPI Nozzle RT Clear Generic Letter 85-20
Safe-End Base Metal
PC.47
8 E04.001.004 3PDB2-47 3B2 HPI Nozzle RT Clear Generic Letter 85-20
Safe-End Base Metal
PC.47 »
9 E04.001.004 3PDB2-47 3B2 HPI Nozzle RT Clear Generic Letter 85-20
Safe-End Base Metal
PC.47
10 E04.001.004 3PDB2-47 3B2 HPI Nozzle RT Clear Generic Letter 85-20
Safe-End Base Metal 375" gap on :
PC.47 nozzle side
11 B09.021.124 3-51A-62-26 Pipe to 3B2 Safe End PT Clear Section X1
weld
11 E04.001.004 3PDB2-47 3B2 HPI Nozzle RT Clear Generic Letter 85-20
Safe-End Base Metal
PC.47
11 E07.001.004 3-51A-62-25 Pipe to Valve 3HP-152 UT Clear NRC Bulletin 88-08
-weld & 1 inch base metal
11 E07.001.005 3-51A-62-26 Pipe to 3B2 Safe End UT Clear NRC Bulletin 88-08
: weld & 1 inch base metal
11 E07.001.007 3PDB2-11 3B2 Nozzle to Safe-End UT Clear NRC Bulletin 88-08
weld & 1 inch base metal
12 B05.051.011 3PDB2-1 1 3B2 Nozzle to Safe-End PT Clear Section X1
7 weld
13 B09.032.005 3PDB2-10 3B2 HPI Nozzle to 3B1 MT Clear Section X1
RCP Discharge Piping
(Branch Weld)
13 " E07.001.004 3-51A-62-25 . | Pipe to Valve 3HP-152 uT Clear NRC Bulletin 88-08
weld & 1 inch base metal
13 E07.001.005 3-51A-62-26 Pipe to 3B2 Safe End UT Clear NRC Bulletin 88-08
weld & 1 inch base metal '
15 G04.001.005 3-51A-62-26 Pipe'to 3B2 Safe End UT Clear NRC Bulletin 88-08
' weld & 1 inch base metal
Cr g/57%)
SeC T Ofsia7
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Oconee Unit 3
' Inspections Associated with 3B2 Discharge HPI Nozzle

16 G02.001.004 3PDB2-47 3B2 HPI Nozzle RT Clear Generic Letter 85-20
Safe-End Base Metal
PC.47

16 - G04.001.004 3-51A-62-25 Pipe to Valve 3HP-152 UT Clear NRC Bulletin 88-08
‘ weld & 1 inch base metal

Definitions:
Recordable = Indication seen was a geometric reflector and not a flaw.
Clear = No indications "

Note:  All of the radiographs for the Generic Letter 85-20 items have been re-reviewed during May of
1997, by the NDE Level Il RT Examiner. In those instances where the NDE Level III RT Examiner
identified that gaps were present on the original radiographs, the dimension and location is recorded in
the Inspection Results column. In all cases where gaps were present, the thermal sleeves were still located
in their proper positions. When “Clear” is mentioned and no dimension and location is recorded in the
Inspection Results column of this document, this means that there were no recordable or rejectable
conditions identified during the original and second reviews of the radiographs.
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