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EBASCO SERVICES 
INCORPORATED 

ENGINEERS - CONSTRUCTORS - CONSULTANTS 

ONE JERICHO PLAZA 

JERICHO, N. Y. 11753 

CABLE AOORESS -eBAScoe-

Mr Harold R Denton, Director 
Office of Nuclear Reactor Regulation . 
US Nuclear Regulatory Corrmission 
Washington, OC 20555 

Dear Mr Denton:· 

Subject: 

References: 

SHOW CAUSE ORDER REANALYSIS REPORI' 
REVISION NO. 1 
SURRY Pav.ER STATION UNIT ·2 

Serial No.: 
Docket No.: 
License No. : 

138B 
50-281 
DPR-37 

June 12, 1980 
NRC-l 

Ebasco Sel'.Vices, Inc is·resubrnitting forty-five (45) copies of 
Revision 1 of the "Report on the Reanalysis of Safety-Related 
Piping Systems, Surry Power Station Unit 2, Virginia Electric 
and Pc:mer Company," originally hand delivered April 11, 1980. 

Please replace the forty-five (45) copies sul:rnitted on April 11, 
1980 (white cover) with those enclosed (beige cover). 

The resutrnittal is for two (2)· reasons: 

1) General illegibility of Appendix B flow diagrams 

2) Errata on Appendix B, Page B-2, 
\ 
',, 

Main Steam Drawing No. 11548-FM-14.A. 
Feedwater Drawing No. 11548-FM-18A ·-. 

are Revision 1 but were not indicated as such.-· 
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EBASCO SERVICES 
INCORPORATED 

Mr Harold R Denton -2- June 12, I980 

We apologize for any inconvenience this may have caused. 

HWN/JNR/bfl 
Enclosures 

cc: Mr Victor Stello, Director 

Very truly yours, 

91~~ 
H W Nelson 
Project M3nager 

Office of rns:i:ection and Enforcerrent 

Mr James P O'Reilly, Director 
Office of Ins:i:ection and Enforcerrent, Region II 

( ' 
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VIRGINIA ELEC:rRIC AND POWER COMPANY 

RIC:HHOND,VUiiG:INIA 23261 

April 11, 1980 

Mr. Harold R. Denton, Director 
Office of Nuclear Reactor Regulation 
U.S. Nuclear Regulatory Commission 

· Washington, DC 20555 

Dear Mr. Denton: 

SHOW CAUSE ORDER REANALYSIS REPORT 
REVISION NO. 1 

SURRY POWER STATION UNIT 2 

Serial No. 138B 
PSE&C/GLS:mac:wang 

Docket No. 50-281 

License No. DPR-37 

In the letter of February 22, 1980 (Serial No. 138), Vepco requested 
start-up of Surry Power Station Unit 2 based on the "Report on the Reanalysis 
of Safety Related Piping Systems, Surry Power Station, Unit 2" of the same 
date. The report reflected the results of the pipe stress and pipe support 
analyses subject to final verification and modification installation. 

The purpose of this submittal is to update the original -report to reflect 
revisions necessitated during modification installation and to make minor 
typographical corrections to the text to enhance clarity and consistency. The 
subject changes, 1,Jhich are noted in the margins, in no way alter our original 
conclusion that the analytical work completed and the modifications inst~lled 
at the time of start-up provides a high degree of confidence that the integrity 
of safety systems for Unit 2 can be assured during the DBE or OBE events. · 

This revised report also incorporates our recent corrmitment to the NRC 
Staff (Vepco letter of March 21, 1980, Serial No. 138A) to complete the 
installation of all modifications associated with the Order to Show Cause prior 
to start-up of the unit. The additional commitm~nts to complete certain 
portions of the work associated with I.E. Bulletins 79-02 and 79-14 are firm as· 
outlined in the February 22 letter. 

If you have any questions with regard to this submittal, please contact us. 

Very truly jours, 

/,r~-~·· ~ /_,/ ~ .. .-,r.A . 
, t'/t,;./ ' , {'. . i ~/ \,;,•( 

W. C. pencer 
Vice President - Power Station Engineering 

and Construction Services 

Attachment 

cc: Mr. Victor Stello, Director 
Office of Inspection & Enforcement 

Mr. James P. O'Reilly, Director 
Office of Inspection & Enforcement, Region II 
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SURRY POWER STATION - UNIT 2 

SECTION 1 

SUMMARY AND CONCLUSIONS 

In response to the Nuclear Regulatory Commission's Order to Show Cause, 
dated March 13, 1979, a reanalysis was conducted of safety related piping 
systems for Surry Power Station Unit 2 which were originally dynamically 
analyzed using the SHOCK 2 computer program. The SHOCK 2 program, which 
used an earlier load combination methodology, is no longer considered ac­
ceptable by the NRC. 

This report discusses the details of the analysis work and results of the 
pipe and support analyses within the scope of the reanalysis for Surry 
Unit 2. Further, this reanalysis is consistent with the methods used 
on Surry Power Station Unit 1, which were discussed in earlier reports 
submitted on June 5, 1979 (Vepco Serial No. 453) and on August 1, 1979 
(Vepco Serial No. 453A) and on January 15, 1980 (Vepco Serial No, 048). 
This report summarizes the total reanalysis effort £or all aspects of 
the March 13, 1979 Order to Show Cause for Surry Power Station Unit 2. 

All piping systems affected by the Order to Show Cause, both inside and 
outside the containment, have been reanalyzed using the NUPIPE program, 
which is acceptable to the NRC. Table 3-3 (Pipe Stress Hardware Modi­
fication Summary) and Table 3-4 (Hardware Modification Summary Due to 
Nozzle and Penetration Overloading) identifies all modifications to the 
piping systems which have resulted from this reanalysis. While some of 
these modifications are attributable to the seismic analysis method, 
the majority of modifications result from differences in the as-built 
conditions and other miscellaneous reasons. All of these modifications 
have been or will be made prior to startup of the unit following . the 
steam generator replacement outage. With the installation of these 
modifications, all Surry Unit 2 piping within the scope of this report 
will meet the Final Safety Analysis Report (FSAR) allowables for both 
the Operating Basis Earthquake and Design Basis Earthquakes (OBE and 
DBE) conditions. 

All pipe supports both inside and outside containment affected by the Order r 1 
to Show Cause have been evaluated for the revised support loads from the 
pipe stress reanalysis. All of these hardware modifications have been or 
will be installed prior to start up of the Unit following the steam gen­
erator replacement outage. Table 4-2 (Pipe Support Hardware Modification 
Summary) reports all the modifications resulting from the support re­
analysis. As was the case in the piping system reanalysis, most of the 
modifications are the result of differences between the original design 
conditions and the actual field as-built condition. 

During the reanalysis of Surry Unit 2, 79 stress modifications (22 due to 
pipe stress, 57 due to nozzle overload) and 258 pipe support modifications 
were identified; while 63 pipe stress and 66 pipe support modifications 1 

were identified on Surry Unit 1. The differences in the number of modif­
ications is not considered significant, due to the conduct of the re­
analysis applied to Surry Unit 2. Modifications on Surry Unit 1 were 

1-1 
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SURRY POWER STATION - UNIT 2 

identified after many analytical iterations; . whereas, on Surry Unit 2 
,nodifications were designed based on fewer iterations. The conduct of the 
reanalysis in this manner served to identify modifications faster so that 
systems could be upgraded more quickly in order not to substantially inter­
fere with the completion of the Steam Generator Replacement Project. In 
addition, the Surry Unit 2 reanalysis included the OBE condition. Further, 
all pipe supports were as-built in the field and QC verified prior to re­
analysis. Lastly, to limit the interface problems between the Show Cause 
scope and other piping, supports were added to facilitate the NUPIPE re­
analysis. 

1-2 
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SURRY POWER STATION - UNIT 2 

SECTION 2 

SCOPE OF REANALYSIS 

As described in 
systems in the 
with a SHOCK 2 
the NRG. 

the NRG Order to Show Cause, March 13, 1979, som·e p1.p1.ng 
Surry Power Station, Unit 2 were dynamically analyzed 
computer program that 1.s not currently acceptable to 

· Al 1 systems or portions of systems that were analyzed by the SHOCK 2 
computer program have been identified in. Appendix A. These systems 
were reanalyzed by Stone & Webster Engineering Corporation (Stone & 
Webster) and Ebasco Services Incorporated (EBASCO) using a NUPIPE com­
puter code. Responsibility for the reanalysis 1.s also identified 1.n 
Appendix A by system and problem number. 

The results of the reanalysis are compared with code allowable 
stresses, allowable loads for nozzles and penetrations, and are 
in the evaluation of pipe supports. 

2-1 
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SECTION 3 

PIPE STRESS RESULTS 

A total of 62 pipe stress problems were originally analyzed by the PSTRESS/ 
SHOCK 2 computer, program that used algebraic summation and are therefore 
specifically addressed by the Show Cause Order. These stress problems are 
being analyzed by two groups: Stone & Webster Engineering Corporation 
(Stone & Webster) in Boston, Massachusetts, and Ebasco Services Incorpora­
tion (EBASCO) in Jericho, New York, as indicated in the following table: 

Stone & Webster 

13 

PIPE STRESS PROBLEMS 

EBASCO 

49 

Total 

62 

Responsibility for the reanalysis 1s identified by system and problem 
number in Appendix A of this report. 

Field-verified piping isometric drawings provide the basis for program in­
puts for the pipe stress reanalysis. The reanalysis is conducted using 
the NUPIPE computer program. NUPIPE calculates intra-modal seismic forces 
using a modified square root of the sum of the squares (SRSS) technique 
which is always more conservative than the approved SRSS method, and an 
SRSS technique for inter-modal combination. 

Piping is analyzed in most cases utilizing amplified response spectra (ARS) 
that are developed using soil structure interaction techniques (SSI-ARS). 
The resultant stresses and loads are used to evaluate piping, supports, 
nozzles, and penetrations. In accordance with the NRC letters of May 25, 
1979 and November 15, 1979 to Virginia Electric and Power Company (VEPCO), 
the seismic inertial stresses and loads computed using the SSI-ARS have 
been increased by a factor of 1.5 for the DBE and 1.25 for OBE conditions. 

All 62 problems have been reanalyzed. Table 3-1, Pipe Stress Re-Evaluation 
Summary, presents the results for these 62 stress problems. In Table 3-1, 
the figures for Original Total Stress, at the point of maximum total stress 
in the pipe, and Original Seismic Stress, at the same point, are extracted 
from original design stress isometrics (MSK's). 

In Table 3-1, the columns for New Total Stress, at the point of maximum 
total stress in the pipe, and New. Seismic Stress, at the same point, were 
taken from the NUPIPE computer runs with the seismic inertial stress multi­
plied by a factor of 1. 5 and then added to the Seismic Anchor Movement 
(SAM) Stress for runs using the SSI-ARS. Even though Table 3-1 reports DBE 
results, stress analysis is performed for OBE also and modifications de­
signed wherever necessary. 

The Original Total and Original Seismic Stresses shown in Table 3-1 were 
computed using the SHOCK 2 programs for the original design conditions. 
The New Total and New Seismic stresses were computed by the NUPIPE pro-

3-1 
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SURRY POWER STATION - UNIT 2 

gram using different mass models and in most cases different ARS's th~n the 
original calculations. More importantly, the reanalyses were based on 
as-built conditions, field verified in 1979, which in some cases differ 
from the original design conditions. For these reasons, the new stresses 
and the original stresses in Table 3-1 are not comparable, as they do not 
necessarily represent the same physical conditions. 

Table 3-2, Nozzle and Penetration Summary, summarizes the nozzles and pene­
trations evaluated under the reanalysis program. For all the problems in 
which the SSI-ARS are used, the seismic inertial nozzle loads have been 
increased by a factor of 1. 5 for DBE per the NRC letter .of May 25, 1979, 
and by a factor of 1. 25 for OBE per the NRC letter of November 15, 1979. 

Table 3-3, Pipe Stress Hardware Modification Summary, lists the hardware 
modifications necessary to bring the pipe stress analysis to within code 
allowables. Of the 62 problems reanalyzed, hardware modifications were 
made to 17 problems due to pipe stress. These modifications consisted of I 1 
22 added modified, or deleted supports. The modifications include those 
necessary to the flexibility analysis of the branch lines. A branch line 
(Problem No. 2508B) was rerouted as a result of thermal reanalysis, not as I 1 
a result of seismic reanalysis. 

Table 3-4, Hardware Modification Summary due to Nozzle and Penetra_tion 
Overloading, lists all modifications to reduce nozzle and penetration 
loads. Of the 62 problems reanalyzed, hardware modifications were made to 
17 problems due to nozzle overload. These modifications consisted of 57 
added, modified, or deleted.supports. 

Those modifications which result from the p1.p1.ng reanalysis are identified 
in Section 3. Only the modifications which result from the pipe support 
reanalysis are reported in Table 4-2, Pipe Support Hardware Modification 
Summary. Final verification of piping and support stresses and Engineering 
Assurance review has yet to be completed for a few problems. It 1.s ex­
pected, however, that the number and type of modifications due to the 
stress and support analysis are correct and final. 

3-2 
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TAl!LE 3-1 ShPP.t I of 5 

!.!!~TR~~-~E-EVALUATION SUUMARY 

SystP.m NamP. LinP. Size Pipe StrP.ss (psi) 
and RP.analysis MKS NPS Original O~iginal New NP.w 

+ Problem Number Responsibility Number (Inches) Total SP.ismic Total SP.ismic Allowable ------- ---
Low HP.ad Sa fie,ty 
.!!!Jection 

2555 E 122Dl 10, 12 12043 NA 7974 2449 30690 

2709 E l22LI 12 NA NA 19173 Il427 33750 

2537/2540/2540B E 122AI, 4,6, 12350 NA 2739 883 33750 
ll 7Bl 10, 12 

2539 E l22JI 6 30368 NA 14 771 7330 32985 
l22KI 11 

2727 S&W 127Cl 6 21179 NA 24352 17453 33750 
127C2 8, 10 

2681 E l27Kl 8 1677 307 1220 185 281185 

2682 E 127K2 8 1677 307 1174 164 28485 

2695 E l27Dl 8 21179 NA 2094 1103 28485 

2697 E 127D2 6 21179 NA 1981 1022 281185 

High Head Safety 
Injection 

2689 E 127Fl 10 246119 NA 11773 9571 33750 

2735 E 127GI 3,4 ,6, NA NA 26660 17772 33750 
127G2 8, 10 

Containment and 
Recirculatinn Spray 

2521 S&W 123AI 8, 10 14904 NA 7790 4276 33561 

2523 S&W I23A2 8, 10 14904 NA 7977 6013 33561 

254 7 S&W l23Cl 8, 10 127 lJ NA 23.532 19739 33561 

2546 f. l23DI 8, 10 3.528 1576 8892 7328 28800 

251,1 E 123D2 8, IU 3528 15 76 16338 16636 28800 

2542 E 123D3 8, IU J521i 1576 1119 31 17252 28800 



.. ... - - - .. .. -'- ....... ...... --\ .. 
SlJHl~Y l'U\;1,.1{ SlA'l'IUU - llk 11' 2 

TAUI.F. 3-1 Sheet 2 o[ 5 

l'll'E STllESS RE-EVALUATlUH SUMMARY ---·---------------
SyN te111 Name Linl! Size ---------------------'~Stress (_p!J.L ____ -----------

anJ lleanalysie MKS NI'S Original Original New New 
Prob I cm Hunobe r llc~~~ib_!l i!x_ Number (_Inches) Total Seismic Total Seismic Allowable --------·-- -·----·-- ----- -----
Con la i 111,,ent and Ile-
circu!_ation S£_!!!1'_ (Cont '<I) 

254) E 12JD4 8, 10 352B 157b 6li98 6988 29970 

25bll E I 2J~;I 111 7JJl1 NA 12775 !0995 29970 

25bl E IZJt:2 Ill 7JJl1 NA 6'.:.87 3576 29970 

25114 E 12JG1 10 11605 7",22 2912 IIBI - 211485 

2533 E l23G2 10 11605 7922 5874 31113 211485 

25411 E 123111 10 15785 11241 3904 2437 29970 

2';45 E 123H2 10 15785 11241 2397 676 29970 

2741, E 123JI 8 7966 51111 16143 15107 )5820 

2745 E 12JKI 6 24114) 22577 15621 12559 33750 

27';3 E 1231,l 12 6136 2818 1344 394 JJ750 

2754 E 123HI 12 5649 NA 1999 949 JJ750 

2751 K 123NI IO 6010 NA 21234 13842 281,85 

2752 E 123112 10 6010 NA 18613 13934 28485 

2549 S&W 12JC2 8 11955 10125 10061 8397 33561 

2755 E 1231' 1 4,8 10369 6324 14)11 7340 33750 

2756 E l23Ql 10 NA NA 5705 21,66 28485 

27'H E 12JQ2 IU 5811) NA 3t;t, 7 2381 26485 

fa in Steam ------
1577 S&W IOOIJI )(J l:lll24 NA 1076] 288) 33750 

!';BB S&w l01DI JO 11163'.> NA 125 IJ 3041 ))750 

!579 S&W I021J2 JO IJOJI NA 11434 4120 33750 

D46* S&W IOJAI 30 19970 NA 12568 2 54 77 337SO 
lll3A2 

- - ------- --- --------------- ------ --- ----- ---
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TABLE 3-1 Sheet 3 of 5 

PIPE STRESS RE-EVALUATION SUMMARY 

Line Size Pipe Stress ( psi) 
System Name 

Reanalysis MKS NPS Original Original New New 
and 

(Inches) Total Seismic Total Seiemic Allowable 
Responsibility Number Problem Number 

Feedwater 

14 14499 NA 13681 9360 27000 
2569 S&W IOOGI 

14 16025 NA 12970 8376 27000 
2573 S&W IOIGI 

14 17927 NA 14230 8443 27000 
2571 S&W I02Gl 

Auxiliary Feedwater 

ll8AI 3,6 8568 2407 20963 17736 27000 
2473 E 

l 18A2 

118GI 4,6 21230 NA 12988 9188 27000 
2683 E 

ll8G2 

Pressurizer Spray 

4 18560 NA 8013 3088 30690 
277i E 125Al 

Pressurizer 
Safety and Relief 

3,4 9093 NA 8824 542L 30636 
2000 E 124Al 

124A2 6, 12 

Residual Heat 
Removal ___ 

2540/2540B E Listed Under Low Head Safety Injection System 

l0,12,14 NA NA 13112 8461 24570 
2508A/2508B E II 7Al 

6 NA NA 12008 8824 29970 
2554 E ll 7CI 

Service Water 

24 NA NA 6529 6212 21600 
2465 E 119AI 

24 NA NA '6561 6214 21600 
2467 E l19A2 
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TABLE 3-1 Sheet 4 of 5 

PIPE STRESS RE-EVALUATION SUMMARY 

System Name Line Size Piee Stress (esi) 
and Reanalysis MKS NPS Original Original New New 

Problem Number Reseonsibilitr Number (Inches) Total Seismic Total Seismic Allowable 

Service Water (Cont'd) 

' 2469 E l l 9A3 24 NA NA 14687 13730 21600 

2471 E 119A4 24 NA NA 12459 11614 21600 

Comeonent Cooling 

2601/2603 E ll2Sl 18 9696 NA 7043 5246 21600 
ll2S2 

2604/2605 E 112AA1 18 9696 NA 7074 5204 21600 
112AB1 

Containment Vacuum 

2650 S&W I37Al 8 25,750 NA 13659 13037 21600 

HP Steam to Auxiliary 
Feedwater Pume 

2869/2862/2864 E 131Al 3,4 22609 NA 24229 19559 27000 
l31Bl 
131Cl 
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Legend: 

E EllASCO 

S&W Stone & Webster 

NA Not Available 

Allowable Stress = 1. B sh 

New Total Stress (for SSl/ARS) 

New Seismic (for SSI/ARS) 

New Total Stress (original ARS) 

New Seismic (original ARS) 

... .. - ... -
SURRY POWER STATION - UNIT 2 

TABLE 3-1 

-
PIPE STRESS RE-EVALUATION SUMMARY 

SLP + SDW + l.S SDBEI + SDBEA 

l.S SDBEI + SDBEA 

SLP + SDW + SDBEI + SDBEA = Original Total Stress 

= SDBEI + SDBEA = Original Seismic Stress 

Where SLP Longitudinal Pressure Stress 

Dead Load Stress 

Seismic Inertial Stress, Design Basis Earthquake 

SDBEA = Seismic Stress due to Anchor Movements, Design Basis Earthquake 

Sh = Allowable stress at maximum (hot) temperature 

Note: 

.. .... ... 
Sheet 5 of 5 

The original total and original seismic stresses shown in Table 3-1 were computed using SHOCK 2 for the original 
design conditions. The new total and new seismic stresses were computed by the NUPlPE program using different mass 
models and, in most cases, different ARS's than the original calculations. More importantly, the reanalyses were 
based on field-verified, as-built conditions in 1979, which, in some cases, differ significantly from the original 
design conditions. For ·this reason, the new stresses and the original stresses in Table 3-1 are not comparable, 
as they do not necessarily represent the same physical conditions 

* Soil Structure Interaction (SSI) Amplified Response Spectras (ARS) were used in the new analysis for ell problems 
except Problem 23.46 which utilizes a combination of SSI-ARS and the original ARS. 

+ Problems having / are counted as separate problems example: 2869/2862/2864 are counted as three problems. Using 
this method of counting the total number of pipe stress problems equal 62. 

- - -
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NOZZLE AND PENETRATION SUMMARY 

I SHOCK 2 Problems 

Responsi- Vendor 

I System bility Total No. No. Acceptable Nozzle Confirmation 
and For of Nozzles/ (Evaluation Modification Being 

Problem No. Analisis Penetrations Com:elete) Re9uired Obtained 

I Low Head 
Safety 
Injection 

I 2555 E 1/0 1 0 1 

I 
2709 E 1/0 1 0 0 

2537/2540 E 1/0 1 0 1 

I 2539 E 0/0 NA NA NA 

2727 S&W 2/0 2 0 2 ,, 
2681 E 0/0 NA NA NA 

I 
2682 E 0/0 NA NA NA 

2695 E 0/0 NA NA NA 

I 2697 E 0/0 NA NA NA 

High Head ., Safety 
Injection 

2689 E 0/0 NA NA NA 

I 2735 E 3/0 3 0 3 

I Containment and 
Recirculation 
Sprar 

I 2521 S&W 0/0 NA NA NA 

2523 S&W 0/0 NA NA NA 

I 2547 S&W 0/0 NA NA NA 

I 
2546 E 0/0 NA NA NA 

I 
I 



I. 
I TABLE 3-2 Sheet 2 of 4 

I NOZZLE AND PENETRATION SUMMARY 
SHOCK 2 Problems 

I 
Responsi- Vendor 

System bility Total No. No. Acceptable Nozzle Confirmation 
and For of Nozzles/ (Evaluation Modification Being 

Problem No. Analx:sis Penetrations Complete) Required Obtained 

I Containment and 
Recirculation 

I 
Spray (Cont'd) 

2541 E 0/0 NA NA NA 

I 2542 E 0/0 NA NA NA 

2543 E 0/0 NA NA NA 

I 2560 E 1/0 1 0 0 

I 
2561 E 1/0 1 0 0 

2544 E 1/0 1 0 0 

I 2533 E 1/0 1 0 0 

2548 E 1/0 1 0 0 

I 2545 E 1/0 1 0 0 

2744 E 0/0 NA NA NA ., 
2745 E 0/0 NA NA NA 

I 2753 E 1/0 1 0 0 

2754 E 1/0 1 0 1 

I 2751 E 2/0 2 0 0 

2752 E 2/0 2 0 0 

I 2549 S&W 0/0 NA NA NA 

I 
2755 E 2/0 2 0 2 

2756 E 2/0 2 0 0 

I 2757 E 2/0 2 0 0 

I 
I 



I 
I SURRY POWER STATION - UNIT 2 

I 
TABLE 3-2 Sheet 3 of 4 

NOZZLE AND PENETRATION SUMMARY 
SHOCK 2 Problems 

I Responsi- . Vendor 
System bility Total No. No. Acceptable Nozzle Confirmation 

I 
and For of Nozzles/ (Evaluation Modification Being 

Problem No. Analysis Penetrations Complete) Required Obtained 

Main Steam 

I 2577 S&W 1/1 1/1 0/0 0/0 

I 2588 S&W 1/1 1/1 0/0 0/0 

2579 S&W 1/1 1/ l 0/0 0/0 

I 2346 S&W 0/0 NA NA NA 

Feed water 

I 2569 S&W 1/1 1/1 0/0 0/0 

I 
2573 S&W 1/1 1/1 0/0 0/0 

2571 S&W 1/1 1/1 0/0 0/0 

I Auxiliary Feedwater 

2473 E 0/0 NA NA NA 

I 2683 E 3/0 3 0 3 

I 
Pressurizer 
Spray 

2771 E 1/0 l 0 l 

I Pressurizer 
Safety and Relief 

I 2000 E 5/0 5 0 l /1 
Residual Heat 

I Removal 

2540 E (Listed under Low Head Safety Injection System) 

I 
I 

. - ----·---· -· .. - -··-. 

I .._ 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

System 
and 

Problem No. 

Responsi­
bility 
For 
Analysis 

Residual Heat 
Removal (Cont'd) 

2540B E 

2508A/2508B E 

2554 E 

Service Water 

2465 

2467 

2469 

2471 

:omponent Cooling 

2601/2603 

~604/2605 

;ontairunent 
7acuum 

'.650 

E 

E 

E 

E 

E 

E 

S&W 

IP Steam to Auxiliary 
ieedwater Pump 

'.862/2864/2869 E 

SURRY POWER STATION - UNIT 2 

TABLE 3-2 

NOZZLE AND PENETRATION SUMMARY 
SHOCK 2 Problems 

Total No. 
of Nozzles/ 
Penetrations 

0/0 

8/0 

0/0 

1/0 

1/0 

1/0 

1/0 

2/0 

2/0 

0 

1/0 

No. Acceptable 
(Evaluation 
Complete)· 

NA 

8 

NA 

1 

1 

1 

1 

2 

2 

NA 

1 

'OTES: NA = Not Applicable 
E = EBASCO 

S&W = Stone & Webster 

Nozzle 
Modification 

Required 

NA 

0 

NA 

0 

0 

0 

0 

0 

0 

NA 

0 

.Sheet 4 of 4 

Vendor 
Confirmation 

Being 
Obtained 

NA 

8 

NA 

0 

0 

0 

0 

1 

1 

NA 

0 



- - - - - -

System Name 
and Problem No. 

Low Head 
Safety 
Inj1:_1:_t i~~ 

2709 

25)9 

Containment and 
Rec ircu lat ion 

Spr~------

2549 

2544 

2745 

2752 

Pressurizer 

Sp~---

2771 

Residual Heat 
Removal 

2508B 

Reanalysis 
Resp~nsibi!_ity 

E 

E 

E 

S&W 

E 

E 

E 

E 

E 

-

MKS 
No. 

l22Ll 

122Al 
117Bl 

l22J l 
l22Kl 

l2JC2 

12JGI 

12JK1 

123N2 

125Al 

ll 7Al 

- - - - -
SURRY POWJ,:R STATION - UNIT 2 

TABLE 3-3 

P ll'li STRl,SS 111\Rmll\R:l MOD IF [CAT [ON SUr·IHARY 

Over st t·essed Condit ion 

Seismic over:;tr~s9 

Thermal overstress 

Thermal overstress 
(Branch Line) 

Pipe contacts crane 
wall during seismic 
condition. 

Thermal overstress 

Seismic anchor move­
ment overstress 

TI1ermal overstress 
( Branch Line) 

Seismic overstress 

Thermal overstress 
Branch line 

Attributed 
To: 

Seismic 
Reanalysis 

As-built 

As-built 

Seismic 
Reanalysis 

As-built 

As-built 

As-built 

As-built 

As-built 

2540 (Listed under Low Head Safety Injection System) 

- - -

Resolution 

Spring hanger rep laced 
by rigid restraint. 

Removed a restraint, 
anchor rep laced by 
restraints and a snubber. 

Removed a restraint 

Lateral support added. 

Removed a restraint. 

Vertical restraints 
replaced by spring 
hangers at two loca­
tions 

Removed a restraint. 

Two restraints added. 

Rerouting of 1-1/2 in. 
pipe 

.. - - -
Sheet I of 2 

No. of Modifications 

2 

2 

l 

2 



- - - -

System Name 
and Problem No. 

Residual Heat 
Removal (Cont'd) 

2540B 

Component Cooling 

2604/ 
2605 

HP Steam to 
Auxiliary 
Feedwater Pump 

2862/ 
2864/ 
2869 

Feedwater 

2569 

Notes: 

E EBASCO 

- -

Reanalysis 
Responsibility 

E 

E 

E 

S&W 

S&W Stone & Webster 

-

MKS 
No. 

Il 7B 

Il2AA1 
112AB1 

I31Al 
131Bl 
13IC1 

lOOGl 

- - - -
SURRY POWER STATION - UNIT 2 

TABLE)-) 

- - -
PIPE STRESS HARDWARE MODIFICATION SUMMARY 

Overstressed Condition 

Thermal and seismic 
overstress 

Seismic overstress 

Thermal and seismic 
overstress 

Insufficient branch 
line flexibility 

Attributed 
To: 

As-built 

Seismic 
Reanalysis 

As-built/ 
Seismic 
Reanalysis 

As-built 

Resolution 

Anchor replaced by 
vertical restraint, 
horizontal restraint 
removed. 

Two restraints added. 

Two anchors replaced 
by restraints, two 
snubbers and a spring 
added. 

Remove existing 
U-bolt on 3/4 in. line 

- - - - -
Sheet 2 of 2 

No. of Modifications 

2 

2 

5 



- - - - -

System Name 
and Problem No. 

Low Head Safety 
Injection 

2555 

High Head 
Safety Injection 

2735 

Containment and 
Recirculation 
~ 

2544 

2533 

2753 

2754 

2751 

2752 

2755 

2756 

- - -

Reanalysis 
Responsibility 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

- - - -
SURRY POWER STATION - UNIT 2 

TABLE 3-4 

... 

HARDWARE MODIFICATION SUM~IARY 
DUE TO NOZZLE AND PENETRATION OVERLOADING 

- .. - - -
Sheet l of 2 

Equipment No. 
Attributed 

To: Resolution No. of Nodifications 

2:._Sl-TK-lB 

2-CII-P-IA 
2-CH-P-18 
2-CH-P-lC 

2-RS-E-lD 

2-RS-E-IC 

2-CS-P-18 

2-CS-P-lA 

2-11S-P-2A 

2-RS-P-2ll 

2-CS-P-18 
2-CS-P-lA 

2-RS-E-lA 
2-RS-P-lA 

As-built/ 
Seismic 
Reanalysis 

Seismic 
Reanalysis 

As-built 

As-built 

As-built/ 
Seismic 
Reanalysis 

As-built/ 
Seismic 
Reanalysis 

Seismic 
Reanalysis 

Seismic 
RPanalysis 

As-built/ 
Seismic 
Reanalysis 

As-built 

One restraint 
added, One spring hanger 
replaced by a two 
direction restraint 

Ten restraints added, 
one vertical restraint 
replaced by spring hanger, 
two anchors added 

One restraint removed 

Two restraints added 

One vertical restraint 
replaced by spring 
hanger, two restraints 
added 

One vertical restraint 
replaced by spring 
one horizontal restraint 
added. 

One restraint added 

One restraint added 

One restraint added 
two vertical restraints 
removed. 

One anchor and one 
restraint removed 

2 

13 

2 

3 

2 

3 

2 

-

1 



- - - - -

System Name 
and Problem No. 

Containment and 
Recirculation 
Spray (Cont'd) 

2757 

Auxiliary 
Feedwater 

2683 

Pressurizer 
Safety & Relief 

2000 

Residual lleat· 
Removal 

25081i 

Service Water 

2471 

Component Cooling 

260 I /2603 

EBASCO 

- - -

Reanalysi11 
Responsibility 

E 

E 

E 

E 

E 

E 

- - - ... .. - - - - -
SURRY POWER STATION - UNIT 2 

TABLE 3-4 

HARDWARE MOIHFICATlON SUMMARY 
DUE TO NOZZLE AND PENETRATION OVERLOADING 

Equipment No. 

2-RS-E-IB 
2-IIS-P-IB 

2-rn-r-2 
2-FW-P-3B 
2-rn-P-3A 

2-RC-TK-2 

2-RII-P-IA 
2-RII-P-IB 

2-RS-E-ID 

2-RII-E-18 

Attributed 
To 

As-bu i 1t 

Seismic 
Reanaly11is 

As-built 

Seismic 
Reanalysis 

As-bui It 

As-built 
Sei11mic 
Reanalysis 

Sheet 2 of 2 

Resolution No, of Modifications 

One anchor removed 

TI1ree horizontal 
and two vertical 
restraints added, 

A spring replaced 
by a rigid hanger 
and a horizontal 
snubber, two restraints 
replaced by snubhers, 
lateral restraint deleted, 

Six snubbers added, two 
springs replaced by 
restraintY, one spring 
hanger added, one vertiral 
restraint added. 

One· restraint removed 

Four vertical restraints 
replaced by springs and 
1mubbers, two restraints added, 

5 

4 

JO 

6 

-



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

SURRY POWER STATION - UNIT 2 

SECTION 4 

PIPE SUPPORT RESULTS 

Table 4-1, Pipe Support Analysis Summary, summarizes the pipe support 
reanalysis program. Six hundred ninety four (694) supports (467 inside the 
containment, 218 outside the containment) on lines originally analyzed using 
Shock 2, were reanalyzed as part of this Show Cause effort. Two hundred 
fifty eight (258) hardware modifications (17 5 inside the containment, 83 
outside the containment) have been identified. The modifications identified 
due to. the pipe support reanalysis are listed in Table 4-2, Pipe Support 
Hardware Modification Summary. 

Those modifications which result from the piping reanalysis are identified' 
in Section 3. Only the modifications which result from the pipe support 
reanalysis are reported in Table 4-2. Of the modifications identified, 
only 109 were the result of seismic reanalysis of the piping systems iden­
tified in the Show Cause Order, while 149 were the result of differences 
identified between the as-built conditions and the original design. These 
conditions are identified in the table for each problem. 

For all the problems in which the SSI-ARS are used, the seismic inertial 
loads have been increased by a factor of 1.5 for DBE per the NRG letter 
of May 25, 1979, and by a factor of 1. 25 for OBE per the NRG letter of 
November 15, 1979. 

4-1 

I 
I 

i1 
I 



- - - - - - - - - - - - - - - - - - -
SURRY POWER STATION - LilHT 2 

TAbLE 4-1 Sheet 1 of 4 

PIPE SUPPORT ANALYSIS SUNNARY 

System Name Total Hodifications 
and Analysis Number of Evaluation or Additions 

Problem Number !_lesponsibilit_l'_ Location _Supports Complete Required ----

Low llead Safety 
ln jection System 

2537/2540 E IC )3 33 17 
1 

2.'>55 E IC 17 17 9 

2~39 E IC 7 7 5 

2681 E oc 4 4 3 

2682 E O(; 4 4 ] 

1 
2695 E QC 10 Hi 4 

2697 E oc 9 9 6 

:au9 E IC 9 9 3 

2727 S&W oc 17 17 8 I 1 

lligh Head 
Safety Injection 
System 

2689 E QC 5 5 4 

2735 E oc 52 52 23 I 1 

Containment and 
Recirculation 
Spray 

2521 S&W IC 15 15 4 

252] S&W IC 16 16 5 

2':J47 S&IJ IC 13 13 6 

2549 S&IJ IC 4 4 1 

254b E IC 12 12 6 I 1 



- - - - - - - - - - - - - - - - - - -
SURRY POI/ER STATION - UNIT 2 

TAIILE 4-1 Sheet 2 of 4 

PIPE SUPPORT ANALYSIS SU!IHARY 

System UaiJe Total Modifications 

and Analysis Number of Evaluation or Additions 

Problem Number Responsibility Location Suppor~ _Comple~ Required 
- -

Containment and 
Recirculati~ 
~~ (Cont'd) 

Z541 E IC 11 11 6 

Z'.>4Z E IC 11 11 4 

Z'.>43 E IC 12 12 6 11 
E I(; 4 4 1 

Z'.>60 

Z561 E IC 5 5 3 

2544 E IC 6 6 2 I 1 

2533 E IC 5 5 1 

Z'.>48 E IC 15 15 6 11 

2545 E IC 17 17 9 

2744 E oc 4 4 3 

2745 E oc 4 4 2 I 1 

2753 E oc 4 4 l 

E oc 3 3 l 
Z754 

2751 E oc 5 5 1 

2752 E oc 4 4 0 

E oc 8 8 4 1 
27'.>5 

2756 E IC 7 7 2 

2757 E IC 9 9 3 



- - - - - - - - - - - - - - - - - - -
SURRY POWER STATION - UNIT 2 

TAllLE 4-1 Sheet 3 of 4 

PIPE SUPPORT ANALYSIS SUMMARY 

System Name Total Modifications 

and Analysis Number of Evaluation or Additions 

Problem Number Responsibility Location Supports Complete ~~~ 

llain Steam 

2577 S&W IC 9 9 2 

2588 S&W IC.: 2 2 0 

2579 S&W IC 5 5 3 

2346 S&W oc 41 41 6 

Feedwater 

2%9 S&W IC.: 9 9 4 

2573 S&W IC 3 3 0 

2571 S&W IC 6 6 l 

Auxiliary Feedwater 

2473 E IC 34 34 12 
1 

2683 E oc 22 22 8 

Pressurizer Spray 
and Relief 

2771 E IC 32 32 7 

20UU E lC 29 29 15 j 1 

Residual Heat Removal · 

25081\/B E IC 45 45 ,, 
5 5 4 1 

254Ull E IC 

2554 E oc l l l 



- - - - - - - - - -
SURRY PO\IER STAT IOU - UNIT 2 

TAIJLE 4-1 

PIPE SUPPORT ANALYSIS SUHHARY 
---~~~~~--~--~~~ 

-

System tfame 
and 

Problem Number 
Analysis 

Responsibility Location 

Total 
Number of 
?upports 

Service Water 

·:1465 

:1467 

2469 

2471 

Component Cooling 

26Ul 

26U3 

2604 

2605 

Containment Vacuum 

2650 

High Pressure Steam 
to Aux Feedwater Pum~ 

2862 

2864 

2869 

Hotes: E EBASCO 
S&W Stone~ Webster 

IC Inside Containment 
OC Outside Containment 

E 

E 

E 

E 

E 

E 

E 

E 

S&\I 

E 

E 

E 

IC 

IC 

IC 

· IC 

IC 

IC 

IC 

IC 

oc 

oc 

oc 

oc 

2 

2 

,16 

13 

17 

17 

3 

8 

3 

7 

-

Evaluation 
Complete 

2 

2 

16 

13 

17 

17 

3 

8 

3 

7 

- -
Sheet 4 of 4 

Modifications 
or Additions 

Required 

1 

0 

5 

5 

7 

4 

3 

1 

u 

1 

- - - - -

1 

1 



- - -

SY STEI 1 NAI-U, 
AIIIJ 
PRIJllLEN llUHBER 

-

Low Head Safety 
Injection Systmn 

ZS37/2S4U 

ZS'.:17 

ZS4U 

2S5S 

'l.539 

- - -

ANALYSIS 
RESPONSIBILITY 

E 

E 

E 

E 

E 

- - - - -
SURRY POI/ER STATION - utUT Z 

TABLE 4-2 

- - - -
PIPE SUPPORT llt\RDWARE MODIFICATION SUNHARY 

LOCATION 

IC 

I(; 

IC 

IC 

HKS 
SUPPORT 
HUMBER 

2,4 

6 

9 

s 

7,8,9,lU,13,26 

12,28 

17,19 

1 

llt\ 

8 

3 

4,S 

9,12 

12,. 

13, 14 

2 

REASON FOR 
tlODlFICATION 

Local pipe wall stress 
over allowable 

Support member over allowable 

ATTRillUTAilLE 
TO 

Seismic 
Reanalysis 

l\s-built 

Support does not allow lateral As-built 
movement 

Insufficient clearance 

Support member over allowable 

Pipe clamp over allowable 

U-bolt over allowable 

Weld over allowable 

Upward vertical restraint 
required 

Support member over allowable 

Weld over allowable 

Local pipe wall stress over 
allowable 

Support member over allowable 

Upward vertical restraint 
required 

Seismic 
Reanalysis 

As-built 

As-built 

As-built 

As-built 

Seismic 
Reanalysis 

As-built 

As-built 

Seismic 
Reanalysis 

Seismic 
Reanalysis 

Seismic 
Reanalysis 

Insufficient lateral clearance l\s-built 

Upward vertical restraint 
required 

Upward vurtical restraint 
requtred 

Seismic 
Reanalysis 

Seismic 
j{!Janalysis 

- - -
Sheet L ot Lt. 

RESOLUTION -----

Hodify SUplJOrt 

Hodify support 

Hodi fy support 

llodify support 

Modify support 

Modify support 

Hodi fy support 

1,dd weld 

Modify restraint 
for uplift load 

~1odi (y support 

Add weld 

1-lodi fy support 

Hodi fy support 

NoJHy restraint 
for uplift load 

Noctify support 

Hodify restraint 
for uplift loa<.j 

llodity restra!11t 
!,l)f upl Ht load 

11 



- - -

SYSTEM NAME 
AND 

-

PROBLEM NUMBER 

Low Head Safety 

-

inTection ~x_st~ (Cont'd) 

2539 (Cont'd) 

2709 

2727 

2695 

- -

ANALYSIS 
RESPONSIBILITY 

E 

E 

S&W 

E 

- - - - -
SURRY POWER STATION - UIIIT 2 

TABLE 4-2 

- -
PIPE SUPPORT HARDWARE MODIFICATION SUMMARY 

LOCATION 

IC 

IC 

QC 

oc 

MKS 
SUPPORT 
NUMBER 

11-1** 

3,4 

7 

2,3 

8 

13 

11 

14 

15 

16 

18 

19 

11-50 

A-16 

C-53 

A-17 

REASON FOR 
MODIFICATION 

Support member over allowable 

Support member over allowable 

Support member over allowable 

Local pipe wall stresses over 
al lowab_le 

Support over allowable 

Support and weld over 
allowable 

Loads out of range of spring 

Loads out of spring range 

Loads out of spring range 

Loads out of spring range 

Loads out of spring range 

Supports restraint lateral 
movem<;int 

Support member over allowable 

Support member over allowable 

Support member over allowable 

Support member over allowable 

- -

ATTRIBUTABLE 
TO 

As-built 

As-built 

As-built 

Seismic 
Reanalysis 

Seismic 
Reanalysis 

Seismic 
Reanalysis 

As-built 

Seismic 
Reanalysis 

Seismic 
Reanalysis 

Seismic 
Reanalysis 

Seismic 
Reanalysis 

As-built 

As-built 

As-built 

As-built 

As-built 

- - -
Sheet 2 of 12 

RESOLUTION 

Modify support 

Modify support 

Modify support 

Modify support 

Modify Support 

Hod i. fy Support 

Replace spring 

Replace spring 

Rep lace spri ni,; 

Ile place spring 

lleplace spring 

Modify Support 

Modify support 

Modify support 

Mnd ify support 

Modify support 

I i 



.. - - - - - - - - - - - - - - - - - -
SURRY POWER STATION - UNIT 2 

TABLE 4-2 Sheet 3 of 12 

PIPE SUPPORT HARDWARE MODIFICATION SUMMARY 

SYSTEM NAME MKS 
AND ANALYSIS SUPPORT REASON FOR ATTRIBUTABLE 
PROBLEM NUMBER RESPONSIBlLITY LOCATION NUMBER MODIFICATION TO RESOLUTION ---- ···--- ----
_!.~w llead Safety 
Injection System (Cont'd) 

2697 E QC 11-49 Support member over allowable As-built Modify support 

C-7 Support not acting As-built Removed support 

C-17,C-18 Support member over allowable As-built Modify support 

A-14 Support member over allowable As-built Modify support 

A-15 Support member over allowable As-built Modify support 

2681 E oc 2,4 Support member over allowable As-built Modify support 

5 U-bolt over allowable As-built Modify support 

2682 E oc 1. Support member over allowable As-built Modify support 

2 Support member over allowable As-built Modify support 

5 U-bo lt over allowable As-built Modify support 
ligh Head Safety 
:nject ion System 

2689 E QC C-38,C-39 Support member over allowable As-built Modify support 

C-40 ,C-41. Support member over allowable As-built Modify support 

2735 E QC 19,34,42 Support member over allowable As-built Modify support I 1 
22,37,45,28 
36,21,23,44 

1,3,16,31,39,24 Weld over allowable As-built Add weld 

4,6,18,33,41 U-bolt over allowable Seismic Modify support I 1 reanalysis 

26 Local pipe will stress Seis,uic Modify support 
over allowable reanalysis I 1 

ontainment and 
ecirculation Spray 

2521 S&W IC 2 U-bolt capacity for side- Seismic Add members to 
load in insu f fie ient Reanalysis r~sist side lo!Jd 



- - -

SYSTEM NAIIE 
MU 

-

PRUliLEM NUMllL:R 

-

Containment and 
Recirculation Spray {Cont'd) 

2521 (Cont'd) 

2523 

2547 

- -

AN,\LYS1S 
RESPONSIBILITY 

S&W 

S&I~ 

S&W 

- - - - -
SURRY POWER ST/,TIUN - UNIT 2 

TABLE 4-2 

- -
PIPE SUPPORT IIARUWARE MOUIFICATION SUHMARY 

LOCATION 

IC 

IC 

IC 

HKS 
SUPPORT 
NUMllER 

3 

4 

5 

1 

2 

3 

4 

5 

2 

4 

6 

I! 

REASON FOR 
MOUIFICATION 

Frame overstressed with 
new loads out of springs 
range 

U-strap has insufficient 
capacity 

Local stress 

U-bolt capacity for side­
load is insufficient 

Frame overstressed 

Capacity of springs in­
sufficient 

U-strap has insufficient 
capacity 

Local stress 

Lateral load fails U-bolt 

Rod hanger cannot resist 
upward load 

Insufficient clearance 
for thermal movement 

Insufficient lateral 
clearance for thermal 
mo 11ement 

- -

ATTRIIIUTAIJLE 
TO 

Seismic 
Reanalysis 

Seismic 
Reanalysis 

Seismic 
Reanalysis 

Seismic 
Reanalysis 

Seismic 
Reanalysis 

Seismic 
Reanalysis 

Seismic 
Reanalysis 

Seismic 
Reanalysis 

As-built 

Seismic 
Reanalysis 

As-buiJ t 

As-built 

- - .. 
Sheet 4 of 12 

RESOLUTlUN 

Hodify existing 
frame and replace 
springs 

Replace existing 
stra!J .with new 
framing 

lsliminale anchor 
and add. vert/lat 
restraint 

Add members to 
resist sideload 

Replace existing 
frame 

Replace springs 

Replace existing 
strap with new 
framing 

Eliminate anchor 
and add vert/ lat 
restraint 

Add lateral 
restraint 

lleplace with 
sway st rut 

Remove lateral 
stop 

Remove lateral 
stops .(angle) 

Ii 



- - - -

SYSTl::N Nl\llli 
.Jill 
PROIILEM NUHIJER 

-

Containment and 
Recirculation~ (Cont'd) 

2547 (Cont'd) 

l54'J 

254b 

2541 

2542 

- -

11NALYSIS 
RESPONSIBILITY 

S&I~ 

S&W 

E 

E 

E 

- - - - -
SURRY POWER STATION - UNIT 2 

TABLE 4-2 

- -
l'lPE SUPPORT HARDWARE H0DlFICA1'l0N SUHHARY 

LOCATION 

IC 

IC 

IC 

IC 

IC 

tlKS 
SUPPORT 
NUHIJER 

10 

11 

2 

6 

9 

7,8 

2 

22A 

6,21 

7,9 

2,8 

15,23 

13, 17 

REASON FOR 
HODIHCATION --------

Insufficient lateral 
clearance for thermal 
movement 

Local stress and support 
frame overstressed 

U-bolt failure 

Support member over allowable 

Insufficient lateral & 
vertical clearance 

lnsu f ficient lateral 
clearance 

U-bolt restricts lateral 
movement 

Anchor stress over allowable 

Support member over allowable 

lnsu f ficient lateral 
clearance 

U-bolt restricts lateral 
movemE!nts 

Support member over allowable 

Insufficient lateral clearance 

- -

ATTRIIJUTABLE 
TO 

11s-built 

As-built 

As-built 

As'--built 

Seismic 
Reanalysis 

Seismic 
Reanalysis 

As-built 

Seismic 
Reanalysis 

ns-built 

Seismic 
Reanalysis 

As-built 

As-built 

Seismic 
Reanalysis 

-
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RESOLUTION 

Remove lateral I 
stops (angle) 

llodify structure 

Add lateral 
restraint 

Modify support 

Modify restraint 

Modify restraint 

I 1 
Hodify support 

Relocate adjacent 
restraint 

Modify sup1,ort 

Modify support 

liodify support 1 

Nodify support l 

Modify support 
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SURRY POWER STATION - lJNIT 2 

TAllLE 4-2 Sheet 6 of 12 

PIPE SUPPORT HARDWARE MOD1HCATION SUMMARY 

SYSTEM NAME MKS 
AND ANALYSIS SUPPORT REASON FOR ATTRIBUTAllU: 
PR06LEN NU~1llER RESPONSIUILITY LOCATION NUNllER MODIF'ICATION TO RESOLUTION 

-----···- ---- ------

Containment and Recirculation Spray 

2543 E IC 15,23 Support member As-bu ii t Nod i fy Rupport 
over allowable 

12,13,14 lnRufficient lateral SeiRmic Modify reRtraint 
clearance ReanalyAis 

24A Support member SeiAmic Relocate adja-
over allowable ReanalyRis cent restraint 11 

2560 E IC 11-50 U-bolt over SeiRmic Nodi fy Aupport 
allowable ReanalyAis 

2561 E IC 11-91 Upward vertical SeiRmic Modify for 
~eAtraint required ReanalyAis up lift load 

11-50 U-bol t over Seismic Modify Aupport 11 allowable Reanalysis 

ll-98A Support member AA-built Remove vertical 
over allowable reAtraint 

2544 E IC 11-67 Upward vertical Seismic Modify Aupport 
reRtraint required . ReanalyRiA for uplift load 

11-68 Support member AR-bu ii t Nodify Rupport 
over allowable 

2533 E IC 11-3 Support member As-built ~1odify support 
over allowable 

2548 E IC 7 Support member As-built Modify Rupport 
over allowable 

10 Support member As-built Modify Rupport 
over allowable 

12 U-bolt over As-built Modify Aupport 
allowable 

9A Upward ve rt ica 1 SeiRmic ~1od i fy support 
restraint required ReanalysiA for uplift load 

11 Support member As-built Modify support 
over all9\./able 



- - - -

SY STEN llnl-lE 
1,l(l) 

-

l'llUULEli 1-lUMllER 

-· .. 

AN11LYSIS 
REbl'ONSllllLlTY 

l.outainment and Recirculation~ (Cont'd) 

Z~4tl tCont'd) 

E 

'l.744 E 

'L74'.J E 

E 

E 

- ... -
SURllY l'OI/ER STATIOll - UNlT 2 

T!.llLC 4-2 

Pll'C SUPPORT llARDUARC NOIJ!FlCATlON SUHMARY 

MKS 
SUPPORT 

LOCATIOll NUIWER 

IC 

IC 

oc 

Ol. 

oc 

or: 

tl 

3 

14 

4 

7 

lU,15 

6,8 

2,3 

1 

4 

3 

2 

REASOll FOR 
llO!HFICATlOll 

Support member 
over allowable 

Support member 
o vcr allowable 

Upward vertical 
restraint required 

U-bolt over 
allowable 

Support member 
over allowable 

Support member 
over allowable 

1/eld over allowable 

Support member 
o\/er allowable 

Loads out of spring 
range 

Local pipe wall 
stress over allow­
able 

Upward vertical 
restraint required 

Support does not al­
low lateral movi,ment 

Local pipe wall 
stress O\'er 
allowable 

Support member 
over allowable 

-

ATTRI llUTAllL G 
TO 

l\s-built 

As-built 

Seismic 
Reanalysis 

As-built 

As-built 

As-built 

As-built 

As-built 

Seismic 
Reanalysis 

Seis1uic 
Reanalysis 

As-built 

Seismic 
Reanalysis 

... - -
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RESOLUTION ------

Nodity sup1,ort I 1 

Modify support 

Hodify restraint 
for uplift loau 

llodify Sllp(JOrt 

Modity support 

Modify support 

t><ld 11eld 

Hodify support 

Two rii;id re-
straints rt:!-
i,laced by sprin1c;s 

l·lodify support 

1 

Hodiiy support 

Modify support 

I 1 

Modify support 

Hodily support 
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SURRY POWER STATION - UNIT 2 

TABLE 4-2 

.. 

PIPE SUPPORT HARDWARE MOVUICATION SUMMARY 

SYSTEN 
AND 
PROllLEM NUMBER 

ANALYSIS 
RESPONSIBILITY 

Containment and Recirculation Spray (Cont'd) 

2754 E 

2755 E 

2756 E 

2757 E 

Main Steam 

2577 S&W 

2579 S&W 

2346 S&w 

MKS 
SUPPORT 

LOCATION. NUMBER 

oc l 

oc 7,8 

9 

11 

IC 54,55 

IC H-90 

11-63, 
11-88 

IC 

9 

IC l 

4 

5 

oc 1,2,3 

REASON FOR 
MODIFICATION 

Support member 
over allowable 

Upward vertical 
restraint required 

Upward vertical 
re11traint required 

Weld over allowable 

Support member 
over a 11 owab le 

Upward ve rt ica 1 
restraint required 

Support member 
over allowable 

Local stre11s ex-
ceedR allowable 

Local stress ex-
ceeds allowable 

Spring variability 
ratio exceeded 

Loads outside 
spring range 

Spring variability 
ratio exceeded. 
Local stress over 
allowable. 

Loads outside spring 
range, local over-
stress in lug 

ATTRIBUTABLE. 
TO 

. As-built 

Seismic 
Reanalysis 

Sei11mic 
Reanalysis 

As-built 

Af1-buil t 

Seismic 
Reanalysis 

AR-built 

As-built 

AF1-bu i It 

Seismic 
Reanalysis 

Seismic 
Reanalysis 

Seismic 
Reanalysis 

Seismic 
Reanalysis 

.. 
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RESOLUTION 

Modify support 

~1od i fy support 
for uplift load 

Redesign support 
for uplift load 

Add weld 

Modify support 

Modify Flupport for. 
uplift load 

Modify ,mp port 

Modify lug 

Replace lug with 
clamp 

Replace spring 

Replace spring 

Rep lace 1,"pr ing 
Replace pipe lug 
with clamp. 

Replace springs, 
modify lug, 

-



- - -

SY::.TE!l 
I\NIJ 

.. 

l'RlJl.iLEM llUHLEl{ ----------

111.tin !>team (Cont'd) 

'.l346 (Cont'd) 

- -

/,llt\L Y SIS 
RESPOlJSlHILITY ----- -·--·--

S&\J 

- .. .. - , .. 
SURRY POI./ER STATIOt; - Ul'<lT 2 

TABLE 4-2 

I' lPE SUPPORT llARlJ~/ARE tlOIHFICATlON SlJHMARY 

~1KS 

SUPPORT 
LOCATIOU llUlli.iER 

oc '.>,7,9 

RE'1S0ll FOR 
ll0D1FICATION 

S11ubbcrs, local 
stress, and sup­
port hlembers are 
overstressed 

.. -

ATTRlliUTABLE 
TU 

Seismic 
Reanalysis 

.. -· 
Sheet I!;, of 12 

REWLli'l'l!Jli 

,·iodify snubber,; 
and lug,; 

-



.. - -

SYSTi'.M NAME 
AND 
PROliLEN NUMl!ER 

Feedwater 

25b'J 

2571 

Auxiliary Feedwater 

2473 

2683 

- -

ANALYSIS 
RESPONSllllLITY 

S&W 

S&W 

E 

E 

.. - .. -
SURRY POWER STATION - UNIT 2 

TABLE 4-2 

( .... ... 

PIPE SUPPORT HARDWARE MODIFICATION SUMMARY 

LOCATION 

IC 

IC 

IC 

MKS 
SUPPORT 
NUMBER 

2,3 

6 

7 

5 

8, 18 

14 

16 

REASON F'OR 
MODIFICATION 

LoadR outRide spring 
range 

Thermal movement 

lnRufficient clearance 
for lateral movement 

LoadR outside spring 
range 

Lateral clearance in­
RU f fi_c ient 

Upward vertical restraint 
required 

Upward vertical restraint 
required 

Weld over allowable 

... <1111-, 

ATTRIBUTABLE 
TO 

Seismic 
Reanalysis 

Seismic 
Reann lys is 

Sei11mic 
Reanalysis 

Seismic 
Reanalysis 

Seismic 
Reanalysis 

Seismic 
Reanalysis 

11,13,26,29,32 

22 Support member over allowable 

AR-built 

As-built 

As-built 

oc 

28, 31 

It-BA 

11-11 

H-9 

11-1( l 18Gl), 
l1-5(118Gl) 

11-4 

11-5( 118G2) 

Support member over 
allowable 

U-bolt over allowable 

U-bolt over allowable 

Support member over 
allowable 

Local pipe wall ·'stress 
over al Jow_able 

U-bolt over allowable 

Upward vertical restraint 
required 

As-built 

As-built 

As-built 

Seismic 
ReanalyRis 

As-built 

Seismic 
_Reana I yn is 

.. - -
Sheet 'J of 12 

RESOLUTION 

Replace springs 

Reduce pin-to 
pin dimension 

Modify'support 

Replace springs 

Modify 
reRtraint 

Modify restraint 
for uvlilt load 

Modify restraint 
for uplift load 

Modify support 

Modify Rupport 

Modify support 

Modify support 

Modify support 

~,od i fy support 

Modify support 

Modify support 

Modify support 

I 
I 



.. - -

SYSTEM NAME 
AND 

.. 

PROBLEH NUMBER --------

.. 

Auxiliary feedwater (Cont'd) 

2683 {Cont'd) 

Pressurizer Spray 
and Relief 

2771 

2000 

Residual Heat 
Removal 

2508A/2508B 

2540B 

.. .. 

ANALYSIS 
RESPONSIBILITY 

E 

E 

E 

E 

E 

... .. .. ... 
SURRY POWER STATION - UNIT 2 

TABLE 4-2 

PIPE SUPPORT HARDWARE HODIFICATIOll SUHMARY 

LOCATION -----

oc 

IC 

lC 

IC 

IC 

HKS 
SUPPORT 
NUMBER 

11-l( ll8G2) 

33 

5,23 

6,24 

26,27 

4,12,H-5,B,10,17 

15 

13 

4A,7,H-1A, 
ll,21A,113 

11-2 

ll-36,H-15,11-17 

11-12 

20,21 

REASON FOR 
IIODHICATION 

Support does not allow 
lateral movement 

Upward vertical restraint 
required 

l~eld over allowablj! 

Support member over 
allowable 

Upward vertical restraint 
required 

Local pipe wall stress 
over allowables 

Insufficient vertical 
clearance 

Support restraints lateral 
movement 

Support member over 
allowable 

Weld over allowable 

Support member over 
allowable 

Vertical support not 
required 

Upward vertical 
restraint required 

.. 

ATTRIBUTABLE 
TO 

As-built 

Seismic 
Reanalysis 

As-built 

As-built 

Seismic 
Reanalysis 

Seismic 
Reanalysis 

Seismic 
Reanalysis 

As-built 

As-built 

As-built 

As-built 

Seismic 
Reanalysis 

Seismic 
Reanalysis 

- - -
Sheet 10 of 12 

RESOLUTIOII 

Modify support 

Modify support 
for uplift load 

Add weld 

Hodify support 

Modify for uplift 
load 

Modify support 

Modify· support 

Modify support 

Modify support 

AdJ weld 

Modify support 

Remove support 

11 

I 11 ' 

1 

HoJify for uplift 11 

load 



.. .. -

SY8TEH NAME 
AND 

-

PROllf,Ell NUHBER 

Residual Heat 
~tl (Cont'd) 

2540!1 (Cont'd) 

25'>4 

Service Water 

2465 

2467 

2471 

Component Cooling 

2601 

2603 

2604 

.. .. 

ANALYSIS 
RESPONSIBILITY 

E 

E 

E 

E 

E 

E 

E 

- ... .. ..... 
SURRY POWER STATIO!J - U!HT 2 

TABLE 4-2 

.. 

PIPE SUPPORT HARDWARE !IODIFICATION SUHHARY 

.. ) .. 

LOCATION 

MKS 
SUPPORT 
NUHBER 

REASON FOR 
MODIFICATION 

ATTRIBUTABLE 
TO 

IC 23 

22 

oc l!-31 

IC 

IC 

IC 2 

IC ll-32A, ll-28 ,H-44 

ll-30 

11-31 

IC 4 

6,8 

9 

10 

IC ll-38A 

Insufficient lateral clearance Seismic 
Reanalysis 

Support member over allowable 

Insufficient lateral 
clearance 

Support member over 
allowable 

Support member over 
allowable 

Local pipe wall stress 
over allowable 

Uplift vertical 
restraint required 

Insufficient lateral 
clearance 

Weld over allowable 

Insufficient lateral clear-
ance 

Support member over allowable 

Upward vertical restraint 
re4uired 

Upward vertical restraint 
required 

Upward vertical restraint 
required 

As-built 

Seismic 
Reanalysis 

As-built 

As-built 

Seismic 
Reanalysis 

Seismic 
Reanalysis 

Seismic 
Reanalysis 

As-built 

Seismic 
Reanalysis 

As-built 

Seismic 
Reanalysis 

Seismic 
Reanalysis 

Seismic 
Reanalysis 

- - -
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RESOLUTION 

Modify support 

Hodify support 

Modify support 

Modify support 

Modify support 

1-lodify support 

Modify support 
uplift 

Modify support 

Add weld 

Modify support 

Hodlfy support 

Modify support 
uplift load-

Modify support 
uplift load 

Modify support 
uplift load 

for 

for 

for 

for 

1 

1 



.. - -

SYSTLm NAHE 
Alli> 

-· 

PROBLEtl NUHBER 

... 

£omponent Cooling (Cont'd) 

2604 (Cont'd) 

2605 

Containment Vacuum 

2650 

High Pressure Steam 
To Aux, Feedwater Pump 

2862 

2869 

Notes: 

.. ·-

ANALYSIS 
RESPONSIBILITY 

E 

E 

S&W 

E 

E 

** Originally Problem No, 2708 

.. .. ..·, 
j .. 

SURRY POI/ER STATION - UNIT 2 

TABLE 4-2 

.. 

PIPE SUPPORT HARDWARE MODIFICATION SUMMARY 

LOCATION 

IC 

IC 

oc 

oc. 

oc 

NKS 
SUPPORT 
NUHUER 

U-J8B 

H~J5,H-36,H-38C 

H-38 

H-38D 

U-25 

U-25B 

U-25A 

11-23 

2 

3 

3 

5 

RMSON FOR 
MODIFICATION 

Up>1ard vertical restraint 
required 

Weld over allowable 

Support member over allowable 

Local pipe wall stress 
over allowable 

Support member over allowable 

Upward vertical restraint 
required 

Upward vertical restr~int 
required 

Weld over allowable 

Support restraint lateral 
movement 

Local stress at at­
tachment on pipe 
exceeds allowable 

Local stress 

Sup1>0rt member over 
allowable 

Support member over 
allowable 

ATTRIBUTABLE 
TO 

Seismic 
Reanalysis 

As-built 

As-built 

Seismic 
Reanalysis 

As-built 

Seismic 
Reanalysis 

Seismic 
Reanalysis 

As-built 

As-built 

As-built 

Seismic 
Reanalysis 

As-built 

As-built 

..... -
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RESOLUTION 

Modify support for 11 
uplift load 

Add >1eld 11 

Modify support 

Modify support 
11 

Modify support 

Modify support for 
uplift load 

Modify support for 
uplift load 

Add >1eld 11 

Hodify support 

Move support above l 
elbo>1 and use trun- I 
nion 

Modify support 
11 

Modify support 

Modify support 



.. - - ... ,. .. .. .. .. ) .. ... , .... 

Location of rroblem 

lnslde Containment Systems 

Outside t:ontainment Systems 

I.ow liead Safety Injection 

lligh llead Sal ety injection 

Containment Recirculation Spray 

,,ulliliary Feedwater 

Balance of Systems 

NOTES: E 
SC.W 

EIIASCO 
Stone & Webster 

SURRY l'OWlrn STATION - UtllT 2 

TAULE 5-l 

SCIIEOUl,E FOR COMl'l,I\TlON 

Status 
Reau.1Iysls 

Respwsibi lity 
- Stress--Support/Restni.1.nt -·--· l-lodlflcation 

· E/S&W 

E/S&W 

E 

E 

E 

E/S&W_ 

Reanaly~is Reanalysis.. ____ _l!.!.'!~al_!._a_t_!.~---

Complete Complete 

Complete Complete 

Complete t;omplete 

Complete .Complete 

Complete Complete 

Comvlete Complete 

l'rlor to start-up 
following SGR 
outar,e 

l'rior to start-up 
fol.lowJ.ng SGR 
outage 

Prior to start-up 
following S~R 
outage 

Prior to start-up 
followinr, SGR 
outage 

rrior to start-up 
fo llowlng S(;R 
outage 

Prior ~o start-up 
following SGR 
outage 

S~R Steam Generator Replacement 

- -.( .. -
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SECTION 5 

SCHEDULE FOR COMPLETION 

The status of the reanalysis of those systems subj.ect 
the installation of modifications identified as being 
reanalysis is shown in Table 5-1, Schedule for Completion. 

to Show Cause 
required by 

and 
the 

Reanalysis on all systems is complete pending final review. 
modifications on all lines will be installed prior to start 
Unit following the Steam Generator Replacement Outage. 

5-1 

Required 
up of the 1 
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SURRY POWER STATION - UNIT 2 

SECTION 6 

HIGH ENERGY LINE BREAKS 

For the high energy lines outside the containment addressed in Appendix D 
of the Final Safety Analysis Report (FSAR), only the main steam lines are 
included in this stress reanalysis. 

Each of the main steam lines has two terminal break locations, . one at the 
containment penetration and the other at the main steam manifold. Each of 
the risers to the main steam relief valve headers has two terminal break 
locations, one at the main steam lines, the other at the tee into the main 
steam header. These terminal breakpoints are predetermined and are not 
changed as a result of the stress reanalysis. 

Two intermediate break locations were originally determined based upon 
maximum primary plus secondary stresses. Upon reanalysis, two additional 
breakpoints on each of the steam lines were located. One of these points 
is located immediately upstream of· the check valve (TV-MS201A, TV-MS201B, 
TV-MS201C) and the other point is at the elbow just downstream of the 
check valve. All of these points will be included in the augmented 
inservice inspection program. 

6-1 
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SURRY POWER STATION - UNIT 2 

SECTION 7 

CONSERVATISMS 

The conservatisms applied to the design of the p1p1ng systems for Surry 
Power Station Units 1 and 2 were extensively delineated in Section 7 of the 
VEPCO June 5, 1979 submittal (Serial Number 453). The seismic capability 
of nuclear piping and the seismic event probability at the Surry Power 
Station were discussed in that submittal. The design of Unit 2 closely 
follows the design of Unit 1, applying the same conservative criteria with 
respect to safety systems and system redundancies. 

Similiarly, the reanalysis efforts on Surry Power Station Unit 2 close·ly 
follows that of Unit 1, applying the same stress limits and soil struc­
ture interaction amplified response spectra (SSI-ARS). 

Paragraphs 7.1, 7.2, 7.3 and 7.4 describe the differences in the conser­
vatisms applied to the Unit 2 reanalysis. 

7.1 FIELD VERIFICATION OF AS-BUILT CONDITIONS 

To ensure that the pipe stress and pipe support reanalysis is performed 
as accurately as possible, field verification of as-built conditions has 
been performed. The field verification produced detailed piping isometric 
drawings and pipe support sketches for each support upon which reanalysis 
is based. All field-verified piping isometrics and pipe support sketches 
are independently verified by Surry Power Station quality control personnel. 

7.2 

7.2.1 

QUALITY ASSURANCE/ENGINEERING ASSURANCE 

EBASCO QUALITY ASSURANCE 

The EBASCO QA Topical Report ETR-1001, Revision 7, as approved 
Nuclear Regulatory Coilllllission on December 15, 1978, is being 
to the Surry Unit 2 reanalysis activities. 

7.2.2 STONE & WEBSTER QUALITY ASSURANCE/ENGINEERING ASSURANCE 

by the 
applied 

The Stone & Webster Quality Assurance program described in the VEPCO 
June 5, 1979 submittal to NRC, is being applied to the Surry Unit 2 reanal­
ysis activities. 

7.3 USE OF AMPLIFIED RESPONSE SPECTRA 

The use of amplified response spectra was extensively discussed in the 
June 5, 1979 submittal. The soil structure interaction amplified response 
Spectra (SSI-ARS) are being used in the reanalysis in most cases. 

For pipe runs extending over a range of elevations S&W and EBASCO utilized 
an amplified response spectra enveloping the acceleration of the mass 
points spanning the elevation of the piping run. 

7-1 
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SURRY POWER STATION - UNiT 2 

7.4 CONSERVATISMS APPLIED TO INERTIAL STRESSES 

In accordance with the NRC letters of May 25, 1979 and November 15, 1979 
to VEPCO, the seismic inertial stresses and loads computed using the SSI­
ARS have been increased by a factor of .1. 5 for the DBE and l. 25 for OBE 
conditions, 

7-2 
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SURRY POWER STATION - UNIT 2 

SECTION 8 

SYSTEM OPERABILITY EVALUATION 

This section has been deleted. Since all modifications will be installed 
prior to startup following the Steam Generator Replacement Outage, a system 
operability evaluation is no longer necessary. 

~1 

1 
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SECTION 9 

BRANCH LINE SUMMARY 

Branch lines are evaluated to assure that sufficient flexibility exists 
between the run pipe and the first few restraints on the branch piping. 
The flexibility of the branch pipe must be evaluated separately in each 
of the three translational directions and must be sufficient to prevent 
overstresses in the branch/run pipe interface due to thermal and seismic 
displacements imposed on the branch pipe. The procedure is intended to 
provide a secondary stress check based on run pipe displacements result­
ing from the current analysis. If a branch line is part of the scope of 
work under IE Bulletin 79-14, a detailed evaluation is performed as part 
of the IE 79-14 ~ffort. 

S&W has performed evaluation of branch lines in accordance with Section 6 
of the August 1, 1979 report for Unit 1 (Vepco Serial No. 453A). 

EBASCO has performed evaluation of some of the branch lines by coding for 
the NUPIPE program and analyzing it for seismic anchor movement and thermal 
analysis. Engineering judgement is used in qualifying the branch lines with 
small displacements in the remaining cases. Thermal analysis is conducted 
by applying the thermal displacements from the run pipe and the operating 
temperature of the branch line. The seismic anchor movement analysis is 
performed by applying seismic inertia displacements. The applicable stress 
intensification factor (SIF) at the branch connection is included in the 
analysis. The stresses from both analyses are combined by absolute sum. 
Allowable stress is considered to be SA, 

9-1 
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SURRY POWER STATION - UNIT 2 

SECTION 10 

RESPONSE TO NRC STAFF CONCERNS 

A meeting was held with the Nuclear Regulatory Commission at Ebasco 
Services, Jericho Offices on October 24, 1979, to review pipe stress 
analyses within EBASCO' s scope of work. As a result of the discus­
sions, four starf concerns were identified as delineated in the NRC 
Summary of Meeting Notes dated November 13, 1979. These concerns were: 

1) 

2) 

3) 

4) 

The validity of support stiffness used in the piping 
reanalysis when, for example, a vertical trunion is 
welded onto a horizontal wide flange. 

The pertinence of the version of B31. l Code implemented 
in Contro1Data Corporations' NUPIPE program, which was 
used in the EBASCO reanalysis program. 

The identification of the original loads on support H-15 
in problem 2538. 

The verification of the NUPIPE computer program (benchmark 
problems). 

These concerns are addressed i.~ the following sections. 

10. 1 SUPPORT STIFFNESS 

The original piping analysis of Surry Unit 2 did not consider the actual 
stiffness of the supports. Representative support stiffness was considered 
during the current reanalysis. 

During the pipe support reanalysis effort it has been observed that cer­
tain anchor type supports expose wide flange members to torsional moments. 
This type of loading condition results in a very flexible support. As a 
part of the pipe support reanalysis effort, anchors have been reviewed for 
this type of loading and members modified to resist torsion as required. 

10.2 NUPIPE COMPUTER CODE 

At EBASCO's request, Nuclear Services Corporation (NSC) conducted a 
thorough review of the NUPIPE program against the source codes, NSC 
has determin'!d that all values utilized by the program, but not spec­
ified by the user as input, are pertinent to the 1967 and earlier versions 
of the B31. l Power Piping Code. The code of record for Surry Unit 2 is 
B31.l 1955 with code class N-7. 

10.3 PROBLEM 2538 - SUPPORT H-15 

Problem 2538, a portion of the Low Head Safety Injection System (LHSIS) 
was originally analyzed as a hand calculation by S&W; SHOCK 2 was not 
used, therefore, problem 2538 is not within the scope of the Show Cause 
Order. In the original analysis, decal loads were applied to the re­
straints in this problem. These decal loads .did not include moments. 

10-1 
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SURRY POWER STATION - UNIT 2 

In the EBASCO NUPIPE analysis of the portion of the LHSIS within pro­
blem 2538, the system was not overstressed. However, the loads iden­
tified by the NUPIPE analysis as existing at hanger 15 caused local 
pipe wall and support anchor stresses to exceed allowables by an order 
of magnitude. Support H-15 has been modified so that it will relieve 
the local overstress conditions. 

10.4 BENCHMARK PROBLEMS 

EBASCO has performed four pipe stress problems supplied by the NRG 
to verify the NUPIPE computer program. The results were submitted to 
the staff in the EBASCO letter to Dr M Hartzman dated January 3, 1980 
(Letter Number VEP/NRC/002). 
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SURRY POWER STATION - UNIT 2 

The reanalysis included those safety related lines originally computer­
analyzed with the SHOCK2 program. The systems line numbers, the associated 
computer problem numbers, and the flow diagram numbers are listed below. The. 
following table includes all seismically analyzed lines. The figure numbers re-
fer to the FSAR drawings, and the Surry Unit 2, FM and FP drawings included in / 1 
Appendix B. 

System 

Low Head 
Safety 
Injection 

High Head 
Safety 
Injection 

Responsi­
bilities 

Line No. for Analysis 

8-SI-214-153 E 
8-SI-292-153 E 
8-SI-214-153 E 
8-SI-292-153 E 

10-SI-284-152 S&W 
10-SI-216-153 S&W 
8-SI-292-153 S&W 

10-SI-351-153 S&W 
6-SI-249-1502 S&W 

10-SI-349-153 S&W 
8-SI-214-152 S&W 

10-SI-283-152 S&W 
10-SI-213-153 S&W 

6-SI-248-1502 S&W 
10-SI-352-1502 S&W 
10-SI-350-153 S&W 
10-SI-349-153 S&W 
10-SI-348-153 S&W 
8-SI-214-153 S&W 

12-SI-247-602 E 
12-SI-247-1502 E 
12-RC-324-1502 E 
10-RH-117-1502 E 

12-SI-246-602 E 
12-SI-246-1502 E 
12-RC-323-1502 E 
10-RH-116-1502 E 
6-SI-248-1502 E 
6-SI-249-1502 E 
6-SI-250-1502 E 
6-RC-321-1502 E 
6-SI-343-1502 E 

12-SI-245-602 E 
12-SI-245-1502 E 
12-RC-322-1502 E 

10-SI-206-153 E 
6-CH-372-152 E 
4-CH-412-152 E 
3-CH-373-152 E 
8-SI-214-153 E 

A-2 

Problem 
No. 

2695 
2697 
2681 
2682 
2727 
2727 
2727 
2727 
2727 
2727 
2727 
2727 
2727 
2727 
2727 
2727 
2727 
2727 
2727 
2537 
2537 
2537 
2537 

2555 
2555 
2555 
2555 
2539 
2539 
2539 
2539 
2539 
2709 
2709 
2709 

2689 
2735 
2735 
2735 
2735 

:tv.lKS 
No. 

127Dl 
127D2 
127Kl 
127K2 
127Cl 
127Cl 
127Cl 
127Cl 
127Cl 
127Cl 
127Cl 
127C2 
127C2 
127C2 
127C2 
127C2 
127C2 
127C2 
127C2 
122Al 
122Al 
122Al 
122Al, 
117Bl 
122Dl 
122Dl 
122Dl 
122Dl 
122Kl 
122Kl 
122Jl 
122Jl 
122Kl 
12211 
l22Ll 
12211 

127Fl 
127Gl 
127Gl 
127Gl 
127G2 

Flow 
Diagram 

No. 

FM-106A 
FM-106A 
FM-106A 
FM-106A 
FM-106A 
FM-106A 
FM-106A 
FM-106A 
FM-106A 
FM-106A 
FM-106A 
FM-106A 
FM-106A 
FM-106A 
FM-106A 
FM-106A 
FM-lGoA 
FM-10~1' 
FM-106A 
FM-106B 
FM-106B 
FM-106B 
FM-106B, 

104A 
F:tvl-106B 
FM-106B 
FM-106B 
FM-106B 
FM-106B 
FM-106B 
FM-106B 
FM-106B 
FM-106B 
FM-106B 
FM-106B 
FM-106B 

FM-106A 
FM-105B 
FM-105B 
FM-105B 
106A 
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I 
I SURRY POWER STATION - UNIT 2 

Responsi- Flow 

I bilities Problem MKS Diagram 
System Line No. for Analysis No. No. No. 

I High Head 8-CH-504-152 E 2735 127Gl, G2 105B 
Safety 8-CH-317-152 E 2735 127Gl, G2 105B 
Injection 8-SI-217-152 E 2735 127Gl, G2 106A 

I 
(Cont'd) 3-SI-292-153 E 2735 127Gl 106A 

6-SI-218-152 E 2735 127Gl, G2 105B, 106.A: 
6-SI-219-152 E 2735 127Gl, G2 105B, 106A 
6-SI-278-152 E 2735 127Gl, G2 105B, 106A 

I 6-CH-501-152 E 2735 127Gl 105B 
6-CH-502-152 E 2735 127Gl 105B 
6-CH-503-152 E 2735 127Gl 105B 

I 
8-CH-505-152 E 2735 127G2 105B 
8-CH-506-152 E 2735 127Gl, G2 105B 
8-SI-207-152 E 2735 127G2 106A 
8-SI-302-152 E 2735 127G2 106A 

I 8-SI-170-153 E 2735 127G2 106A 
8-SI-172-153 E 2735 127G2 106A 

10-SI-206-153 E 2735 127G2 106A 

I 6-CH-318-152 E 2735 127Gl 105B 
6-CH-319-152 E 2735 127Gl 105B 

I 
Residual 14-RH-101-1502 E 2508B 117Al FM-104A 
Heat Removal 14-RH-102-602 E 2508B 117Al FM-104A L 10-RH-104-602 E 2508B 117Al FM-104A 

10-RH-105-602 E 2508B 117Al FM-104A 

I 12-RH-106-602 E 2508B 117Al FM-104A 
10-RH-107-602 E 2508B 117Al FM-104A 
10-RH-108-602 E 2508B 117Al FM-104A 

I 
10-RH-109-602 E 2508A 117Al FM-104A 
10-RH-110-602 E 2508A 117Al FM-104A 
12-RH-112-602 E 2508B 117Al FM-104A 
14-RH-118-602 E 2508B 117Al FM-104A 

1:: 1. 12-RH-119-602 E 2508A 117Al FM-104A 
12-RH-112-602 E 2540 117Bl FM-104A , 

3-RH-113-602 2540B E 117Bl FM-104A 
I 1. I 4-RH-115-152 E 2540B 117Bl FM-104A 

! 10-RH-116-1502 E 2540 117Bl FM-104A 
10-RH-117-1502 E 2540 117Bl FM-104A 

I 
6-RH-120-152 E 2540 117Bl FM-104A 

10-RH-137-602 E 2540 117Bl FM-104A 
6-RH-120-152 E 2554 117Cl FM-104A, 

101A 

I 
I 
I 
I 
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I 
I _SURRY POWER STATION - UNIT 2 

Responsi- Flow 

I bilities Problem MKS Diagram 
System Line No. for Analysis No. No. No. 

I Main.Steam 30-SHP-101-601 S&W 2577 1000 FM-14A 11 
30-SHP-102-601 S&W 2588 101D FM-l4A 
30-SHP-103-601 S&W 2579 1020 FM-14A 

I 
30-SHP-101-601 S&W 2346 103A FM-14A 
30-SHP-102-601 S&W 2346 103A FM-14A 
30-SHP-103-601 S&W 2346 103A FM-14A 
30-SHP-124-601 S&W 2346 103A FM-14A 

I 30-SHP-123-601 S&W 2346 103A FM-14A 
30-SHP-122-601 S&W 2346 103A FM-14A 

1- Feed water 14-WFPD-117-601 S&W 2569 100G FM-18A 
14-WFPD-113-601 S&W 2573 101G FM-lBA 
14-WFPD-109-601 S&W 2571 102G FM-18A 

I Auxiliary 6-WAPD-101-601 E 2473 llBAl, A2 FM-IBA, 18B 
Feed water 6-WAPD-102-602 E 2473 118A2 FM-18A, 18B 

3-WAPD-109-601 E 2473 118Al, A2 - FM-18A 

I 3-WAPD-110-601 E 2473 118Al, A2 FM-18A 
3-WAPD-111-601 E 2473 118Al, A2 FM-1SA 
3-WAPD-112-601 E 2473 118Al, A2 FM-18A 

I 
3-WAPD-113-601 E 2473 118Al, A2 FM-18A 
3-WAPD-114-601 E 2473 118Al, A2 FM-lBA 
6-WAPD-150-601 E 2473 118Al, A2 FM-18A, 18B 
6-WAPD-151-601 E 2473 118Al, A2 FM-18A, 18B 

I 6-WAPD-101-601 E 2683 11SG2 FM-18A, 18B 
6-WAPD-I02-601 E 2683 118GI FM-ISA, 18B 
6-WAPD-I03-601 E 2683 118Gl, G2 FM-IBA 

I 
6-WAPD-I04-60I E 2683 118Gl, G2 FM-18A 
4-WAPD-105-60I E 2683 118GI, G2 FM-18A 
4-WAPD-I06-601 E 2683 118Gl, G2 FM-l8A 
4-WAPD-I07-601 E 

' 
2683 118GI, G2 FM-18A 

I 4-WAPD-IOS-601 E 2683 118Gl, G2 FM-18A 
6-WAP0-50-601 E 2683 118GI, G2 FM-18A,18B 
6-WAPD-52-60I E 2683 118Gl, G2 FM-18A, I8B 

I Service Water 24~WS-126-10 E 2465 119Al FM-21A 
24-WS-I28-10 E 2467 ll9A2 FM-21A 

I 
24-WS-I30-10 E 2469 119A3 FM-21A 
24-WS-132-10 E 2471 119A4 FM-21A 

I 
I 
I 
I A-4 



I 
I SURRY POWER STATION - UNIT 2 

I 
Responsi- Flow 
bilities Problem HKS Diagram 

System Line No. for Analysis No. No. No. 

I Pressurizer 4-RC-334-1502 E 2000 124Al FM-103B 
Safety and 3-RC-335-1502 E 2000 124Al FM-103B 
Relief 3-RC-361-1502 E 2000 124Al FM-103B 

I 6-RC-320-602 E 2000 124Al, A2 FM-103B 
6-RC-362-602 E 2000 124Al, A2 FM-103B 

12-RC-336-602 E 2000 124Al, A2 FM-103B 

·1 6-RC-337-1502 E 2000 124Al, A2 FM-103B 
6-RC-338-1502 E 2000 124Al FM-103B 
6-RC-339-1502 E 2000 124Al FM-103B 
6-RC-340-602 E 2000 124Al, A2 FM-103B 

I 6-RC-341-602 E 2000 124Al, A2 FM-103B 
6.;..RC-342-602 E 2000 124Al, A2 FM-103B 

I 
Pressurizer 4-RC-314-1502 E 2771 125Al FM-103B 
Spray 4-RC-315-1502 E 2771 125Al FM-103B 

2-CH-368-1502 E 2771 125Al FM-103B 

I HP Steam to 4-SHP-125-601 E 2862 131Al FM-14A 
Auxiliary 3-SHP-132-601 E 2862 131Al FM-14A 
Feed water 3-SHP-128-601 E 2862 131Al FM-14A 

I 
Pump 3-SHP-131-601 E 2862 131Al FM-14A 

3-SHP-157-601 E 2862 131Al FM-14A 
4-SHP-126-601 E 2864 131Bl· FM-14A 

I 
3-SHP-129-601 E 2864 131Bl FM-14A 
4-SHP-127-601 E 2869 131Cl FM-14A 
3-SHP-130-601 E 2869 131Cl FM-14A 
3-SHP-135-601 E 2869 131Cl FM-14A· 

I Containment 10-CS-104-153 S&W 2521 123Al FM-lOlA 
and Recir- 8-CS-123-153 S&W 2521 123Al FM-lOlA 
culation Spray 10-CS-103-153 2523 123Al FM-lOlA 

I 

I 
S&W 

11 8-CS-122-153 S&W 2523 123Al FM-lOlA 
10-CS-103-153 S&W 2547 123Cl FM-lOlA 

8-CS-133-153 S&W 2547 123Cl FM-lOlA 

I 10-CS-104-153 S&W 2549 123C2 FM-lOlA 
8-CS-134-153 S&W 2549 123C2 FM-lOlA 

I 10-RS-112-153 E 2546 123Dl FM-lOlA 
8-RS-123-153 E 2546 123Dl FM-lOlA 

10-RS-104-153 E 2541 123D2 FM-lOlA 
8-RS-121-153 E 2541 123D2 FM-lOlA 

I 10-RS-103-153 E 2542 123D3 FM-lOlA 
8-RS-120-153 E 2542 123D3 FM-101A 

I l 0-RS-111-15 3 E 2543 123D4 FM-lOlA 
8-RS-122-153 E 2543 123D4 FM-lOlA 

I 
I 
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SURRY POWER STATION _- UNIT 2 

Responsi-
bilities Problem 

System Line No. for Analysis No. 

Containment 10-RS-112-153 E 2560 
and Recir- 10-RS-104-153 E 2561 
culation Spray 1 O-RS-110-153 E 2544 
(Cont'd) 10-RS-109-153 E 2533 

10-RS-103-153 E 2548 
10-RS-111-153 E 2545 

8-CS-134-153 E 2744 
8-CS-133-153 E 2745 

12-CS-102-153 E 2753 
12-CS-101-153 E 2754 
10-RS-109-153 E 2751 
4-RS-114-153 E 2751 

10-RS-110-153 E 2752 
4-RS-115-153 E 2752 

8-CS-133-153 E 2755 
8-CS-134-153 E 2755 
4-CS-135-153 E 2755 
4-CS-136-153 E 2755 
4-CS-105-152 E 2755 

1/2-CS-108-153 E 2755 
4-CS-106-152 E 2755 

10-RS-101-153 E 2756 

10-RS-102-153 E 2757 

Component 18-CC-15-121 E 2604 
Cooling 18-CC-9-121 E 2605 

18-CC-7-121 E 2601 
18-CC-14-121 E 2603 

Containment 8-CV-108-151 S&W 2650 
Vacuum 

Note: E = EBASCO 
S&W = Stone & Webster 

A-6 

Flow 
MKS Diagram 
No .. No. 

123El FM-lOlA 
123E2 FM-lOlA 
123Gl FM-101A 
123G2 FM-101A 
123Hl FM-101A 
123H2 FM-101A 
123Jl .FM-lOlA 
123Kl FM-101A 
12311 FM-101A 
123Ml FM-lOlA 
123Nl FM-lOlA 
123Nl FM-101A 

123N2 FM-lOlA 
123N2 FM-101A 

123Pl FM-lOlA 
123Pl FM-101A 
123Pl FM-lOlA 
123Pl FM-lOlA 
123Pl FM-lOlA 
123Pl FM-lOlA 
123Pl FM-lOlA 
123Ql FM-101A 

123Q2 FM-lOlA 

112AA1 FM-22A. 
112AB1 FM-22A 
112Sl FM-22A 
112S2 FM-22A 

137A FM-102A 
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SURRY POWER STATION - UNIT 2 

APPENDIX B 

FLOW DIAGRAMS - IDENTIFICATION 
OF PROBLEMS REANALYZED 

Title 

Main Steam 

Feed water 

Cross-Connects for Auxiliary Feed 

Circulating and Service Water 

Component Cooling 

Containment and Recirculating Spray 

~ontainment Vacuum and Leakage Monitor 

Reactor Coolant Sheet 1 

Reactor Coolant Sheet 2 

Residual Heat Removal 

Chemical and Volume Control Sheet 2 

Safety Injection Sheet 1 

Safety Injection Sheet 2 

Refueling Water Storage Tank Crosstie 

B-2 

Drawing No. 

11548-FM-14A 

11548-FM-lBA 

11448-FM-lBB 

11548-FM-21A 

ll 548-FM-22A 

11548-FM-lOlA 

11548-FM-102A 

11548-FM-lOJA 

11548-FM-lOJB 

11548-FM-104A 

11548-FM-l 05B 

11548-FM-l 06A 

11548-FM-106B 

11448-FM-106C 

1 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 

• 

• 

• 

• 

• 

• 

. \ 
;','(; ~ 
( .w.· :;; . 

@ 

A 

..... 
•·•1·?.) 

D 

14"-~MP•lt5·601 

IIOTQ: . 
,1.ow _ .. s~. STD '1"'·- TO HM·I08 t'ICL 
C 51M0•7SI. IIEV S-61. • 
ALL l'llttlWM C- TO B! •. • 
ALL n--- TO. rl llEAlliu -.E;EllCP'rAS IOTID. 
•reca-rnl'IIIIIIIIHED•E--. 
HTC: - llJ EQUIP~ NIIC.ATU -~ CONN ------lti·USl>--·-

•·/,-i,·:-.: : .. ;:;. ,·. · :=: co:.:., ft .. T1UITl0Ntl ........... . ·,:.:;_, .... __ ,a ___ ~1111-

·:;.;:::,.,. -t--:U-- ,,,., ' 
. })fi;~:'.'::j[g/t,.;, _;:; : 

• 

a .. 
~ 
I 

. .. 

FL.DN DIAGRAM 
.MAIN STEAM 

!I .. 
!) 

!i .. 
•• 

1S7Z U'TfNSIOH-SURRY l'OWf" STATION 
ILECTIIIC AND POWEii COiii-AN 

.--. .............. ---- 11s4a-n,,1-14A~· 

• 

• 
~ 
i 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

A • C 

• 
M)(~~118A-· --. 

·, 

0 
D 

· {·. ···6'C 

,,-•·'.WFPO·ll8·~01 

\4•.'IJFPC..-101-~r:,: 

C.L~.j,!±ljft-.·6 
·- .. 

"· 

c· 
~ .. ,,,,.,., 

os:wn>o·10S·QOI 

IGT'ES: 

P£ED WATIEll H!ATEl!a 

STEAM ffNEIIATOII 
FE(D~ 

~ef'NflrlOOFT TDH 
__.IIIZE. 

It. ETC IWI09tllT ~CllNII IIIIICATES WA 
CGM ND.•CGND-llt,!ZID-tl--. 
··IIILCT'la CClln'- _,,..,__.._. 

ill.L.-CGMMTOal: • . 
ill.L.~-~w••i•-~­•-.cAT.s .._ .... ..,.. . . 
A '"°""TU COMPII.TElf POINT· 

" L 

T(. t 

· VGW ·9011-<lY 

(~' 
,1 CO:)ND£UII 

2-0l·IC•IA 

12 

'\ 
.11\1'~ -,~ -

--IZ"·WFP~·IOS·III 

t=LOW aAGWvt 
FEfDfw\TEA. ·. 

UMe• ..... •lla 

J• 

• 



I 
I 
I 

' I t • .{ 

Ii 

I 
t 
~;: 
ij 

I 
I 
I 

4 

I 
I 
I 
I • 

I 
I 7 

I 
I 
I 
·1 
I 

• I A • 
881-V'i.:!-817t?l 1 

-e-.i.·:i..tu--4-151 LO 
(f1,H8A !-8) ~ 

; ~- WCMU-60-151 LA 
; r'IGS-60A ~. 
/ I 6'i"'V Lµ ,-

• I I Ej---,-3 - .-!.!Li,:--
~ 100. c:ic GAL ~ • j E'-'ERGENCY MAl<E·UP I 
. TANK I 

. , ~·-wc.iu-39-1s1 . \. 

C D 

·~-6 '-.11/CMU -11-151 

I 
I 

I 
·I 
I 

IC ·L 

~~ 1-CI\-TK-~ 

1 
f v:s-•Jc -=l· / \ ~=~"~' 2?.o=c 

TO SUCTION ' 
l•FW·P~2 
(FM-i8A, D-8) ·•··· ~-- ~ivtKs:~_tlffAS. INSIDE REACTOR CONTAINMENT 3"· 

4 V0S-60C 

• 

r6'-WCMU-.5H'!JI .. · 

1-C'W-.P-4A 

EMERGWCY MAKE-UP 
Pui,iPs 

2°·\\ Cl'L' · 61 ·151 z··WC'-'U·61-151 

6' - WCl.1 U -5()-1!;1 
z'.wCMlr62-151 
v;s-<&ol!{TYP) 

PI 

!'-4'-i.vCMU-10~151 

l-_._--'-+' ... -·t~6'-WCMU-~4-l~I· 

6'-WCMU~S-151 

VGW-ISA (TYP) 

6'WCMU·5&151 

EMERGENCY MAKE- UP SYSTEM FOR AUXILIARY FEED 
UNIT NO. I 

,.- -

.· ... _MKS:-:AF-sr··· 

\ 

\ \.6'WCMU~52·151 

\._VCW-15A (TYP) 

G~WCMU-155-151 

TO SUCTION 
1-FW·P·3A 

(FM-ISA, E-8) 

-4'-WCMU • 9-151 

TO oUCTION 
I-FW·P-38 

(FM·l8A, G-8) 

4~ WCMU-110-151 

. ~s·-wcMu-,s4-151 

TO SUCTION 
2-FW·P-3A 

(11548-FM-IBA, E-8) 

~4"-WCMU-109-151 

VGW :,sA (n·I'!_ ~'!!----2""' 

EMERGENCY MAKE-UP SYSTEM FOR AUXILIARY FEED 

UNIT NO. 2 

D[SCIIPflON 

it ;..o:~:): Vl,L~=. At..10 DELET£ 
!.R.&.•~VA.LVE 

TO SUCTION 
2-FW-P-3B 

(11548-FM·IBA, G-8) 

6~WAPD·l51·'601 

____ {TYPl_ _-'--'---f--

D 

6'-WAPD-150:6(;! 

V 

ISOLATION VALVE - LEAK TEST 

fvos-soc 

CROSS-CONNECTS FOR UNIT NO. 2 AUXILIARY rEED FROM UNIT NO. 

UNIT 2 

UNIT I 

MOV 
FW251~ 

~·,CW·60A 
(TYP) 

fvos-soc 

D 

ISOLATICN VALVE 
LEA~ TEST 
3• 
--VOS-60C 
4 ' . 

CROSS-CONNECTS. FOR UNIT NQ I AUXILIARY FEED FROM UNIT, NO. 2 

DESCRI.-TION 

·!KB IRFORJl.l?IOII' on 'U!IS :li,AWIMG ll.l?' !COT ll 
COPI~J OR D5EI> 'i'OR OtuZ!-l ~!'.J..i TBS CO!lSTRt:l''UOl!i. 
KAiltD'All'CE O!t REPAIR Di'. !:'.S !1.151 n.:ILITY 
DESCRI!Ell II !~ '1TLI BLO!::I:. •. 

~·. 1 OIIIGINAI. l8SUI: 

DI.SCltll"TION 

NOTES: 
--NEW 

110,000 GAL 
CONDEIIISATE 

.---------iSTQq,.GE TANK 
.-------! 2-CN·TK·ll\ 

11548·FM ·l!A,Hi; 

--EXISTING 

REFERENCE DRAV, :NGS: 

:~~: g;~t:1~g::~::::: 11548-~~=:!: 
VAL~E CPERATINb NUMBERS-CROSS· 
CONNECTS FOP. AUXILIARY FEED FM·68B 

FLOW DIAGRAM 
CROSS-CONNECTS FOR 

AUXILIARY FEED 
. SURRY P":'l.¥E" ST.l.T 1JN 

VIRGINIA ELECTRIC AND POWER COMPANY 
1!r1'Q1m A WKBSTBR &~OINJml<INO OORPOB.t.'ftON' 

. --A -­..., ..... 11448- FM-18 B 

• 

• 

i 
,1 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I --1..--

I 
e5 

I 
k t I 

I 
I 
I 
I • ,. 

I 
I 

< ~-. - './'. 

@) -

--~-. ;-

,,_ 
:11.f. 

~.,: ;.:,c~ b ·T.::: ~ ~ 

~., •. ~~B ::~~.;,';;1';, 

I ~ 
~ N 

-.,.:: .. : ... 

hR _i\.1 
,, .. 1. "•W.fob·lO ':'W.:'20 

·W ~ 

""\. :-;."'I:" EGUIP .. ENT TOE~ 
AT THf .,fAL PIT 

C 

lOt"ATEL, 

Pl 
':i'WtOI~ 

0 

,,11~ .. "" 'IIMU. ·~ ., .. 

D 

®--· 

.i .. 

• ,,JT· ,c..:, 
- fvor-ioe:. 

L 

C.!NOTES (.O...,PUTER PC!..,T • i res: 
• Clf s:::E ~!'R :.c" TO )E'"' :~ :f..i~o~· c:AMET£G. 

r':"':-.:; T(. Bl:,-~ A• .. GCfi.t·,t,"JC~ \-,'!TM :"PE:.:~!'GAT.!'0" 
i:.-cr. NELOEC c..:;:;.:..iL,tT:,.:::? ·/./4T£R ~:F'!l'H.(E.1:.!:T" 
.:..; :O.CT[C} 
'u:.. ~MCWN AT E;.JIP cc:.iNS INCIC~TE.S "'!:°Fi'! 
CONN N,.r .. ec:s.-co~c D....,~ N4-12;"C-RfiEBT-!'D1ll.l 

-Fi.fA.:.TO~ C.ONTA:•,;Ji,'1£',T P!"lETFi.AT10r,,jS 
,IS4a-F'\1-IA. -~ 

.4-.L. PIU.S!iURE CONNS -:-c B!i. r,:ri,T AS I\ICTEt', 
ALL T-5:MS::f'P.A.Ti.lh E (.C•~\/Z ... :..· H ,: E.xGE: ?T AE ,-c-E.:. 
I l='URNlSl"IEC EV' E(;, .o:::MENT M~R. 

REHRE'\IC! CRAw::~.:;s 
't°LCW i:-:.1Gl:l ... M ~C\IC!NS.ATE r"'l-17A 
r...cw ;:i:A~F;.AM GI$..: ,j S!R\I WATER 11 ... -c-i:::r.~-2.,1,,. 
FI.O\'V c1;..:11..aM C.C~F.:'NE1-iT .:::CC..!J,,j,E WAHR ,1.:Le-: .... ,,F 
fLC·W DIA.:r.AM v.;.:.1..1UM Fl:i:M:N'J ~M-~·•A 
rLCW C:A.:O,\;,.. J'LJ.~l'I !VA.PG=iATC~ i:'""'•,i7,1, 
FLC.111 c;A.?R.A~ ,....E.ATIN.:; .SH.O::"'I f .:DNCE'<i:ATE i:-e-2,.a' 
FLCW t'-"~RAM :-,:Lt.Et' t: :C.NCl'\/:Efi \VA.T!K .ns 1••:-::~..;,i. 
FL.:w C:lA..tti.A,M f."C.:"T!CN MO:>..:T.:~:rr-,~ ,, ... 11,e-~""-l.:!A 
.:Y:'TEM ..:rR.:...!1..ATBIG t SE.:.·~::.E ',•i.AT!R 

·.:.,. 

e 

7 

• 

,:LOW DIA3RAM 
------iCIR.CULATtNG & SERVIC::. WATER 

SH N_; 1 

-----1 

1972 :.xT::r\: ... ..._'"'-.: - ......... -.': ·. .... ::,T.\T,::·N 
Vll'IGINIA ELECTRIC ANO POWER COMPANY 

,..-n,st: A wv.iisTirH c:. .... .3,!'iEERl~U C'IIRl"11RA.T10S 
ao51'0"6 IIUII.SS. 

=~115...;.,3 -FM-21A 

_., 
-oo·., D,..,.., .J p ""'-'"""''' ~ 

c»'4 ., .lil!..I\" ~A..;. TIN 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1· 

I 
I 
I 
I 
I 

' 
1 

f 
i 

.,) 

}'.' 

TC UPPE:R BRO. LUSE 
O!l COCLE:R {Tye' - - _,/ 

TC 57CCP 
~.;.C._iR (nF.i- - ..../ RV 

~~ .... 

~ r~~~-~-~;:/ I~-: 

@ 

• C 

r·1d··i:i: ~-1Z1 

r18"CC·?·12.J 

D 

® 

H 

L 

' ~ 

-J:CC-Zf4-15
1
1_ 

1,-cc-21&-151--

l/6S·"-18CTYPl-

Pl 
~'-... .,r.'I 

rl'CC·ISNSI 

v•w-is~" / 
~CW~SII.J 

Pl 
TES.T 

. "-=t:· IM·ISI 

V6W·1SA_.. 

Pl 

MKS-\ 12.5"'2. 

Mr<~-\\ 2.A. BI 

L !l 
.; .. 
V 
V 

' , iSi 
:0 ,:_ ,. 

IC L 

1· 
2·VOS·7~ 

DETAIL A 
TYPICAL ORIFICE FLANGE 

Pl Tl 

T:> RtAt'TOR [

RV 

, f CONTAINME!\ T 
L''1P 'T'fF.; 

., 1---~.1-J-, .. V 
u 

" -~1_J---t..;----1"' 
8 
~ 

CCZZIS_ ccrue -----... 
TO REACTOR CONTAINMENT 

SU"1P ;·· - - -

Jg..: 
1CCZ~1 

.--.J 

1f·CJ:·Z54·151 

CL ISi 

: .CLJZl:::=-.-. +-'"'·1/G-.. -"'-s-...... ,vsw-i.SA l'I 

f:, i · ;f 
~ 

I' 

I' 

1· 

1· 

I' 

-vrJS-tiOC.(TYe) 

r1· 

'J 
:' 1 

' \.) 

,._) 

1' 

1' 

\.) 
(' 

\.) 

I' 

52(SPARtJ 
i ·, 
\ ) 2•CC•E-2 . 

Pl ,· PIPE .· 
PENETRATION 

.COOLING COILS 
ONNER) 

ISW·IJA ~ I 

TM! JllnMtllATIOII OIi TMIS DU.WING IU.Y m, I( 
COPIED OR USPJ FOR OTHER THAN THE CONSTIWCTIDII. 
IIAOO"EIIANCE m 11PAII OIi THI ft.AIIT f.lCIIJn' 
8'i,QaD. na: fffl,1111.0QL . • 

mut DESCRlf"TION 

VOa,-~ 

_( ___...f .,,.,;-FlJNNEL . 

~.:--....v.-TO FLOvR. OF>-'IN 

t::. LOCAL SAMPLE ::>ETAIL 

l',OTES: 
ALL TEMPERATURE.CONNECTIONS TO BE I' [XCEPT A! NOTEn 
NUMBER SHOWN AT REACT~R CONTAINMENT LINE 
IND1CATIS PIPING PENETRATION NUMBER. 
A\.L PRE.SS1JR.E., 5A.MPLE 1 OR.A.IN f,VE..'IT C.:llr,,'NEC.TIOJ,JS TO 
~E ~/4'WITH vo~-..o C l:.XCePT A'o NOTE.I). 
a FURNl~HED BY ,QUIPMEHT MANIIFACTURER 
MCB· w.JN CONT20l. l!,O,IJlD 
8• COMPUTER . 
L"'4C.-LEAKAGE fJONITORINC, TEST CONNf.CTION5 

:Ii PROVIDE ROOi VALVES AT ALL FLOW ORIFICES DETAIL A 

REFCRENCE: owes: 
FLOW DIAG.·COMPON.NT COOLING WATER SH.2 ·-----=rM:£28 
FLOW OIAG·COMPONENT COOLING .WATER SH.6-t1448·1'!'•2ZF 

·F'LOW DIA&· SAMPLING SYSTE'.hf FM-32A 
FLOW DIM· VENT a DRAIN SYSTEM FM·IOOA 
REACTOR CONTAINMENT PENETRATIONS FV·IA 

~_KS--11 '2. AA. f 

FLOW DIAGRAM 
COMPONENT COOIJN.G WATER SH l _ .. . . 

1972 EXTENSION-SURRY POWER STATION 
VIRGINIA ELECTRIC ANO POWER COMPANY 

B'IONB A WBB8'l'ER BNOINEBRINO COBPOIU.'l'ION --Jt548-FM - 22A --

.f 

... 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I --(.---

I 
I 
I i!· 

I 
I 

. t~ 

I 
I 
I 
I 

. (; ,; ' 

v 
= ~ 
;! 

-5 
~·-" 
i~ ;, 
·-?,J 3 
~~ 

? e; 
··'° w ..... 

.. ., 

I A • 

MKs.-naAI 

Ml<5-l'l.3Q.I 

C D 

£ 
' "' 0: 

!! 

0 

MKS-123Dt 

MK'S· 1'23 Wl 
Tl 

.. 22 ....... r~c,,A 
;'i:c..,:u-. 

Tl ~, 
i!J 
RSZSGS I 

2-C - • 

11 

C.ONTAINMEWT 

12 
I 

' I 

X 

1''./.•.{WAH'i• ·-·~ 

CD 1,11·- ·--·· 

z:~1-~1-1!2 -, 
(FII-IOCA)(J-3) '!"·':.'"'·!:1l:,• ---~ 

·;i.t-10S8)(J-4) n 
J.":.~ 

2.•CS·IIC.·rH­
;2·C.~·117-152 
! C ~---

r--<>':l-_.;...ol l•(::.• -.,.,~•I': \!:>· ~--.-.:J 

ves1~Y-. ,+, 

·.·;·!; 

2 -C.~·1Z:C,.1SZ 

:::-J 

L---. 

/ fcs-112-1 ::2 

L-c.~-P-2A..1 1 / s~cJ~e 

Z-($·119·1~2 

:-::;::~ 

L __ !_+,!.. _ L --vcW-15)( 
M,11.,ll,J, 51~\ ~'(5 • - • 

(FM•l4l.A.)(P.·7) 

1:.cs-16~!53 
.:s:i=-1..:ELL....:1::- ...... \"":,:R 

-.~:.:.1R~iJL.i:,."'i:t,.~ 
PU .... P"=> 

R~l=UE:,LINJ WA..~~i<: 
o;:.~F~1~'!-,o,-:,:;°" 

~(Y"TE.~. uw1't:;;: 

-----r-MKS-1"23E\ ;~~: MK"?-1'2~M I ':OHIAIHt.~ENT SPRAY 
PU"'4P SVC.TlON 

FIL Tl!AS 

• 1Nr)l(ATf':-. F1.:~1ll':)'"IC.O BY Ec;xJ1PMENT ~'-IJL'~"'-TU1l.Eli:, 
• • ~E..!'\1 fi.:AC.l"I':. ... fO .3, FU.'T Bf.LOW (llt':1·.1.(· ~Q.At't. 

,.,,1;. 

Tl 

. ' ,liiss, 
~r. 

~E-' 

MKS-123"1'2. 

OUTSIDE CONTAINMENT 
RECIRCULATION SRAY PUMPS 

,....J:.!...•,.. 

I 

nc JtO"Oll•.&T'()JI °" TW!s OIIAClJIG .. , NOT II( 
CQPl(O OIi ~O f()II OTMU '"" .. TMl. CONSTRUCTION 
•a11111rt1t-1NCI 08 a£PAIII c, TJtl f'UJIIT J AC&.10 
Dltatllll'D • • mu 1U1C11 

• • • ...~r",:_J.",~:. ,·~ ..... -,.-- : ·~-:--1.• 
., ·-~·-- .. ...!..... • T~. ,:.: ~ ·;- ~: 

A"...L ,:"....Q\'/ Allt; F~t-::..,1:.[ IN.ST~.)Mt:!ll cc.1;~CT10t,1s 
T tL ::.,4. 
...... ,. \:A,.vt: !:.TEM :.i:AKOFI=' PIPE~ TO M."'1'~ 3.uCJl. L6 =-~ UN 101'J AT •.t!..L•/1i 
A~ • ... tr,,o;-::_,i.A"'-.Jl<f. ('. ,..M0:::.;1.,",i~ TC fl:E I" 
Ll.1'". • LE/·,·.A~:;: 1.r,~i.J•TC'-.•1•4 (Ot.&NECT1QN~. 

.. F~,,t.,C( D'-.•h',,.,.G·:,: 
FL::"W .'.:i..-.:.R..._1,,,.M11rt.1N. S,"!'EAM 5VST€=M t•.,- 1.a..\ 
FL.J~\ D1,.,,.:,. "''· CIRC..(SLF.VtCE. WATE..:a,. l='t, Z.I ei, 
F'\ ... ;:>,-. C,,,-...~R.;..._.. ... (C"iPoNC.NT C.<.- All'i'-l W,\TUi. ~'I'S. 

111'4~-:= ...... Z. 2,; 
F'~."W 0IA~i:i:AM·R[S10UAL f'IEAT ~fr-\OV1t,L ::,·.-;, l=-'\-104-A 
FLC'~ l"ll~~~.AM·C.M£: .. •,1t.Al ,vol .:.cNTl\,;.;L ':,,~ fM, 1::se 
,·:....:-w Ll:AL.r ,.·. - 511.i:-; T"f I N.i~L fl,.")N :.,'(.. I=' r,i~ IOL ·j' 
f"L.:"QI, Of<All•'A~E. REA(TOh.. (.: ,:TMN""\ENT Fe,~ 40B 
F1..0W CiAGF..A.V. • FUEl f-;- ~'(= Ti.M':: 1448• FM· '.: 

~i_°v: ~l:::u~V=\~~ ~~~~~N&. ~~~~~~S?RA't ~'r:~;:~~D 

/'; --~;~,~~;.~·;· . 

··! 

;l ... , 
_;:,/ 

FLOW DIAGRAM 
CONTAINMENT & RECIRCULATION 

SPRAY SYSTEM 
197Z (XT[N51.:-N-SJRRY F~.v1£R STATE)N 

VIRGl:-.IIA ELECTRIC ANO POWER COMPANY 
ICTOXK • WJ:BHTER F-~OISF.r Ul~O CORPORATION 

OJOSTON. IIAIIS. -­...... 1154:-FM-IOIA 

a 

• 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

1--
I 
I 
I 
I 
I 

I A 

20H~.:l-8t;,<; 11 

BAROMETE, 

·-....... 
, VOM·20D ·,,'\ 

' 2•-LM•IZl-218 . 

\ ___ __::::I 

• 

PDI 

L.MZOl 

SER·~~·MANOME.TEq 

l"l>I 
LMZOO 

MAHOMEiER 
(ATNIOt.PH\1.l'IIC) 

C 

F'ROM 
CONTAltJMENT 

ISOLATiON 
SY&TEM 

D 
0 

I 

------------------, 

-------------~: ---------~ovtti : soL_ 
-- - .. • "j,<>V~ JC::: 
---,o.~,- r~ 
-~~~>#-<JI 11 1 1T -r 
---1 I ~- . 1 ~ 

TE'!IT .J,'l-l'H! I I I "' -tLI 
AIR ~/5;1: ''1 ·1 ! l . l 

LM200G . , 1 1 r ~\----7: 

-:P ;f ~r'.· I r 1- . ~ 
I J. :1 ~'---JJ.....-, 

PDI 
LM201 

i'!u.,,101•"6 
~-
ii 

...... NOMETEllt 
{Dll''Fe!'IEHTIM.) 

LM200G 
v 

lE'~i 
FILTER 

) 

,= f~TV \\TV\\~ 
. LMC LMZOOA \ LMZOOC. LW.OOE: 

_:'t'OS•40X \ ~ 
CTYPJ TY \~ LMZOOO 

-r 

LMZOOH LM.2008 

DRY 
AIR CYLl\.11)11.1'1, 

LEAAAC.E 
· MONITORINC, 

Sl!./'\LED !oVGTS."1 
VACUU"1 PUl,IP 

2-t,,-P·2. 

(LESS THAN·70°CEWPOINT AIR) 

r-· 

f·LM·ll7•NE, 

FROM COtJTA1lt)Mtf'l.)T 
ISOLATIO"' SYSTEM 

~ 
LMZ.OIA 

OUTSIDE Ra~CTOR 
COtrr.ffA.U1JM'i.lrrJT 

\N.'!11\DI!. 9'&,..,C-,'DR 
C.ON'T ... 11.U<III.\JT 

.. 

f LM·lAL.L. OPENTAl':.)·1177 
.• 

I 

·---'--;;nr-C>",r'-fl------'-"-------Uf-lOPEN PRESSURE ~°'PS (/ ) 
firvPl \,/57 ./ 

. l [ f-LM-111 •N7 

;;:· 
(_ 

;: VOS"'40X f"'"LM·ll2•N'7 

rfLM·ll~·N7 

LMC 

• 

• 

TO 
ATMOSPHERE 

2·CV-P~€) 
VACUUM PUMPS .. 

4 ·VCS·1SZ 

FROM CONTAINMENT 
ISOLATION SYSTEM 

j ) 
i"-GW-222-1~4 

(I 1••s-F11:io1sXJ-I!> 

VCW·ISA 

tJO,ES: 

~;~~=~~=~R 20
-r~:."E":...~u~ll.~~A~~:l!.Rll:>JT 

P01~T!a f\ 
MT·LM200 -1 l 'Z. TO MEJII.SORll. Rl!ACTOR CCl>T ... 1>lM£Wl 
A,\~ MOU5Tl;RE COl.J"TE:."3"T. 
l<'TD-1N200 -19<20 SE>lC SIG."'°'L TO T1.-LM200-I t 'Z. ON 
Ml\lt... COtrJT'AOL e.01t1rt.R.~ · 
RTD-Uo\200-1 TttRU \B SU.lD S\'2,,;:).t.l,. TC t:>A'TA LOG.la!! 
MT-LM200-I S1!. .. D£, S\Go"ll'IL TC hll:·Ltllaoo-1 O>J • 
h\Alt-l CO>JTROI.. 1101'11'1'1>· 
MT•\..M2.00-2. !tEJrrJDS SIC.L'A.\.. 'TO l::,r,-.T~ LOC.C-.~~, 
• INCICA'Tl!.5 l"\J"'>-l1Sttl!O e'( liClo.llPNlt.NT Ml"" 

LMC • LE,.KAGE MONITOF.ING CONNECTIONS 

1'11!.Fl!.RE,-,CE t>W6S. 

C FLOW lll.\GR1'1A GA~EOllS W>\STE. DtSPOSM. SYSTEM 11448·FM107t.\& 
FLOW DIAGRAM ,OMPRESSEO AIR LINE.S F"1·2SE. 
FLOW DIAGRAM 'IWlJUAP.Y STEAM· PRIMARY PLIINT 11448·­
VALVE OPER NO'S. CONTAINMENT VAC & LEAKAGE MON I TOR 

DE woau.nolfl ON 1NS ... WNi 11.V -,, K 
GIPS[O m usm ,ca cma:11 TMAN nc COICSTIUCIDI. 
uum:awc:c oa ..... u, M "MT nc:un 
DlSCllaD IN ntE T1lL[ II.Dal 

........... _. 
D[SCRIP'TION 

SYSTEM F,1-B~A ,,' 

FLOW DIAGRAM 
CONTAINMENT VAC.& LEAKAGE 

MONITOR SYSTEM 
1972 EXTENS!a'l-SURRY f'OWf'l STATION 

VIRGINIA 1::LECTMIC AND PO'.'!EA COMPANY 
8TONB .. WKBHTBR ".NOINBZRINO COBPOIU.'IION --.......... - I 1548-:FM-102A 

j 

~ ' 
3 
,; 

~f ·-

:" f 



I 
I 
I 
I 
I 
I 
I 
I 
I II z 

( ;i 

fl "' ~ 
I 

~ ii (> 

ii 

ll 
II 

I 
I 

;, @) 

" ;~ .. 
:h--lt 
'I" ~ I 

I 
I 

I I 
I 

I 
I 
I 
I 

A 

?.-RC·P·IA 
R.EA.CTOR 

COOL A.t-li Puv=--

NOTE 21--··· 

\;0TE"2.C.. • 

,::no-. 
I 

N:,"'.":'.: '2.':, / 

.L)OP I 

• C 

Fr ,rf·T:..S 
~2.~1~-~1 I,,.--,, 

/ 
1 (2R~-E-1•' n 

1.415' 

fRC·?.1;>4 ~;,;'-I i:.r 

fRC·'!:-~·1'50t.'·----;i'l'°' 1 

f'<C·'?92·1S~l.-.: ... ··:_-::: 

: "?;r'R:.·Y.:iC..-2..4=.0I" 
.! '2.

0

P..C.-3SC"·ll.:>?2.-1 

'S"':'EA.'"' , 
I ~EN 

D 

SIS_ -2-51·280·1502 
(FV•ICo'-)' . ~ 

!(~·2)" t 6·51·249-15027 
•' "---'"' ,.... t •OG.·2.03-15'2 , 

, \•v.-1cce,~ ~ 
f',', j•/ I 

: s=r--~ 
~\ 

/_ t.·,~ ·i=-C-~03· ~·- ·,1·~ 
3

.. i:Kc-,:-~ 5-··\t""~ --'· .,/ 
' "'--- ,.- .r . ...,,.211-15., ~~ - 4 -DG·2~~-152 I 1· o:;, <04 152 _ - - ,_ 

Z.-Rc-P-!b. 
Rt::.A.CTDR. 

:?OL,t.,.N.T PUMP 

(n.1-IOOB) / • (r'1-IOCB,'(E-S): (F!,l·IOOB) 
; cs-sJ . , l-0G-2~,;-1s2 _ ___, (o-sJ. 

foc·2'-l-152__..,.,,,.... /_ z.7!:R~-306-2.SOIR 
(f"M-IOOa) 

2 
i·-DG-2',&-1s2--· 

~~ (F .. ·!008) 
((B•r.)---._ 

,--· '2•-Rr..-353-1502 

(n.<-100B) 

/ (~~·~) 

[ 

l'"-TS8 

}"t-58 

·RC·3~- 1502. 

DE5CAl'1'10N 

® 

,.-}"""'8 
~"-RC.·?.'J!b·IS<j(.; 

CLI·C·N9 
CLl502 

NJT \ TE 

fRc 40B·l·C-.J9\ CLl5022401 

irt18t:lr;:ELL CLI-C-N9 
~CV 

2,"4- -.. . ,. re._,.,,. 

I 
RCA~TOR VliSSE 
~LANG,E LEAK. 
DETECTION 
I.INE-

"ROM OU•=-~ 
V't.-.MBE~· 

M~~-1ti.1 
-- {-Rc-:;x,I-C,N9 

f-TSS 
D 

F'!..01'1 'NIJER. 
---=:i::it-~E:.;E-=l. 

R.EAC"TOR. 
VES.=EL 

(NOTEIO) 

ONNECTION FOR '°'"TTA.C.~!NG, ----· 
PLAS"TIC HOSE 1"0 BLIND Fi.. ... !,JGE 
ON VENT 11£1>.DER (1"-VA•l0B-IS4) 

lfM·IOOS) 

~ 

rZ:.'-Rc-150'i. 

---·:--1 

i ·760--:· \ 

TH[ naoa111noa Off THIS DJltAWPlG MAT NOT K 
CCNED OR USED FOIi OTHUI TkM TKE COfCS11tUCTICII 
IWNTDIANCE OR REPAIR Of THI PUNT fltl:JUrT 
DlliOIIID • THI 11JU II.CICIL 

ORIGINAL ISSUIE 

D[SCRIP'l'ION 

\ t t'" , ..•• 

IC 

'-- 2.'!..f\C· 35c:.>- ll;,O 2. 

f· CH -l23· 150Z 
(FM·l05C~ 

L 

NO"TES: 
GENE~L NO"TES. ~ REF~R.ENC.E DNG. FM-10"!.B 

FLOW DIAGRAM 
REACTOR COOLANT SYST~M 

SHEET I 
1972 EXTENSION-SURRY POWER STATION 

VIRGINIA ELECTRIC AND POWER COMPANY 
STONB a WEBSTER K."i'(UNEKRINO CORPORA'ftON 

IIOSIOH,---- 11548- F M-103 A 

.. 

e 

7 

.. 

K 
I 

,, 
!' 

.._, r., R:R. Reid r· 
Oil' r., C.~ .. OO/f8. < . 

---l-



I 
I 
I 
I 
I 
I 
I 
I 
I ~--

I 
I • 

I 
7 

I 
I 
I 
I 
I 

A 

"c.:·-c.:,.2,;4-\~l 

(FM-;O~e.)(<·3) 

• 

}•-v,.·10+-15+\ 
(FM·IOOB) 

( o-•) . 

i~VG·ll7•152 ··. 

s HCV 
fi5i3A .:.5. 

PP.U~ARY GFI.ADE-. r-~,..4-----~--,....,..-t-"; 
WA.TEP. , P.t, 
(11448·FM·Z9D) / ':-e:-:s,-:es: 

( "·7 ) /--3'·PG·,O·IS"2 

z.•. PG-SS'-15'2.·--' 
~1446•FM•290) 

(A-1) 

~:~~li~~~~" 
s:u• Cit • ,q~1!>.(t, NOR etv.;,~ 

D£S:R1PTION 

~~ o~-2,1.-l!it-, 
V:"":~ ~-'~--J 

~....,. .. ,,..-u-., 
(c-·1) 

L ___ _ 

DCSCRIPTION 

@ 

C D 

~-OG·32·3 • IS2. 
(F"1 •IOOe> (J•~) 

Z"•DG•217·15Z. 
~•>.1-100 B) 

(M) Ml<'S·I 

fou-ZZ5·15" 
(FM·I008) 

(M•~) 

e 

103A) 
(H-~) 

~M-103A) · 
(1!.-4) 

I 
l 

' 

L 

.... _ ,.· .. -· 
ff J/P1 • _. Jl• ma m mm amma. 
a&. m.&aS a,:n.a l'IPim D111J1D n ..,.., .. 1m mam 
UI I us. GWJll,JQ., Di7IJQ Im "*"l,U. a&. 01111 CM1111 • 
l'lPm IJ'IC, 1111,,a), 

~i:.m~n::~~~1,91DYIP 
~OC ~TrM ~1:11\. AT -,PlllAT 'lflriLVL, 
&DII f.lUD ...W.f m:,rm.a, VIII ROV ... ad "'Ju. 
==·~~~·.:::.l~JSt'°A,~?!. *-')·-
ICZIDM 1.CO PUS, 
PICTD anam ffa IOI~ am - Gl'all'ml. 
11K£1.1 - mm 111:cinC&Jzil.'t. 
~ IOI lmlCTZII OP mCKI& CIIUft PUii m aaJI ..... 
ID&lU lll'LDS to • Nml,ig, 

m, au:rma - UJOP l'IDP '11ft ANAU'III 
ILi.Ci lml:C'IUliS " &ma 0, ,m. 
lallZIQL&llO PIH, 
0,25" ~ BKID ,11,n JI.IQ, 
UICm IIM!V Aa.G'~I CIP mc!Da Im& ,um&. 
KICAI. cm&.ICIZI~ RIDt a lllrlalDDD LMUm 11!L 
~ CIISil:tl)I CP lllt'V a)IDJIW. CZ1!1::1 U8. 
a~ m~ J.III ICDOII - .t,l,I, KICi&m D ... ~ 
IMO CIII 11:r&II W), • -:.~.m:.;~~-l'MKGI IYWUTllfGIIDUSf(....,.D. 

IOC&tl l'&l'IS &J'PS)IDUfll.T P ,- lllnJltlU> ~ 
loc.m CDalCHII OI Uff'a 1P or ,m c~ 
IDCl1'I t.&LYI BJU mna I.ID aaam a, ..an ...., ......... 
mm Llll1!I 07 a Lm 2" uc:rm ll'IIIUI o, m 9IIDCU 
& !O I IQ U & IL&IDr!M or 4'-6 :/.t". ALt BT'FASS IDOP PD!m AID 
11D lldDDLDI aw. l&D DGl'MI.I Dl!IUlm' .. tD GOP DI ....... 

fflJL Lani DI' CII.D I& HCTTnR 11P81'UAM OP ftO llllIJIOU, 
C 'ID D 'Ill D UUlDrmC OP 6 1 -6~. 

l!IDDS"WUDZ.~ 
• 

' ,, 

··t 

f;·OG•323-IS'2. 
. (•111 ·IOOBJ 

(J-~) 

'2:"·0~·2.16•\i;,t, 
(Ft.11· IOOB) 

(D·~) 
C::.TC 

M1<'5• 1'2.4Al 
l'alALLZt PlJ'I ,mr:., BU II UflmllU.m.f Slffl£Uft La:HD. r:.v.~!~ Lmnl DP II.al 1• P1Pim IIC!rll BIIU WJf 11.aJ 

P~C,\'\t,[ '•'1AT:.F. ~LJ..L FOR R[L1EF VA.LVCS 
UX'A.TE ~IF1C[ !N 6YPASS ·R!TUP.n LINE 9MTH Hllrill'l1UM 

q".0<;-240-161, .. • a. 
. (FM•IOCB) '4 

( J-4) C'F' ZO PIPE DllM£T[R!iuF UPSTREAM STRAIGHT RUN, 
2.9. FlANr-F5 INST.UL[D rep: 1NS£RT10N or FLOW LIM/TINO 

1-EATE't! ··,
4

._,' 
C,,~':''-

._2!L..., 
z~so 

- ·-«~~::~~1~...J.::-~·-:-·-': CLl~~~z 
% ., {·S5•::>0?.-!·C.·N~ 

. I 1---c,.-- !>A>"~slN(, 'c>Y:, (fM·3<.A)(~·I) 
·T5B- . 

CL 1so2 ..... CL·!·C.·ll9 

INSIDE REACTOR OUT51D[ REACTOI\ 
COJ{TAINMENT CONTAINMENT 

'fN9 

. fM·IOM) NOTE 7 
(H-1) · 

@ 

DtAD WEIGHT 
P'RES!iiURE 

GENER.A.TOR 

97 

PT 
14!5&A. 

9!D ID'Omtl':IOl' OD 'rn!S ;ip.J.::l:i:~ JUT 3<r.' i! 
COPI:!D OP. IJSB!,I FOil c.rua 'i!L\ll ':I!!: co::.:::-R'.1CTI~S. 
llilJIT!llilC! OR REPAII!: OF !El F:.il? r.1.c1:.nY 

.HSCRIBD 11 Tim TITLI 11!.C:t." ---
OESCJIIP'TION 

Ol=IIFICES IF ~EQUIREO. BlANK ORIFICE PL,.TE WILL BE 
DRILLED IN Fll!.LD -.S REQUIR!O, 

30. CR.t.1\1 L!Nts TO B[ SLOPED OOWH rR.O~ LOOP 5£M.S TO CONNtCT 
WITH CCMMOK ~El.ltF' LUU: TO PP..E.~SURIZV\ Rt:JtF 'T~lit.. 

LEGE!ID 
A.C, - INtlC4TED MAtJUM. VALYt. Pl:SITICN ~NTAINED BY ADM1NISTRATN£'i 

CONTR.OL WHICH IS CONSIDERED EQUIVALENT TOAL..OC.MED 'AV£ 

J~~::~l~E)M13!1LE BARRIER AJff'/OR EONDARY HILD 
F.:Q.• FAIL OPEN 
f.C. • FAIL CLOSED 
D · LOCAL DAAIH 
V • \.Oc.A.L VE.NT 
:1 • TRIPPED BY SAFEGUARDS INmATI~· S'l"BTEH 

t;O - Nt.E.OLL VALVE. 
-Ao:r - HE.AT TRACING 
~ ·DIAPHRAGM VALV~ WllH AIR OP\'.RA"TOR 
LMC -LEA~AC.E lriONllllRING CONNB! ION 

AE.F&Ri:NCE:. OWG,: 
CDMPONLNT COOi.iNG SYSTCM 
SAMPLING SYS"TCM 

FM-22A(B 
F"M·3~A. 
FM·IOOB 
FM·ID3A"' 
F"1·1C"IA 
l'M·IOSB(C 
F"M-1061! 

VENT (DRAIN SYSTEM 
REACTOR COOL.ANT SYSTEM. 
RE.SIDUAL HCAT REMO\/AI­
CHCM l VOLUME CONTROL 
SAfl:TY INJt.CTldN SVSTCM 
BORON RF.COi/ERV SVSTCM 11448•F"t.il·?.9AtD 

/· I /- -/1 / 7/;-

• 

7 

--..;.,,_-· -~.;.:_r:,:•e--,.;z.i· · 

-------------------------..... ·\· i r 
FLOW DIAGRAM "f .·:' 

REACTOR COOLANT SYSTEM f ,1, 

SHEET 2 ; .1, . 
1972 EXTENSION-SURRY POWER STATION" I.,:,. 

'VIRGINIA ELECTRIC AND POWER COMPANY . 1,: 
STONB. WEBSTE~:mo COR~RA'IION " F),-· 

A -- 11548 - FM -1038 
.. , •. 

·--, ... 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

~--

@) 

I " 
V1701-V'.l.:H?t><;I I 

"' 0 

" 
(fM-100 i 

(D-3) ' 
i 
•' !:! 

.. 

I 'f\&':CC·S,·11.IS , ...... , 
(K·2) 

10-v.r+ 

C 

j'DC•2St·IS2 

j'DG·l~t-r52-__/" 

D, 

~ESIDUA.1. HEAT RC.MOVAL. £.ICHANGiF.RS 

. 
• ·TS8 

MECIIANIC.,.L 5EAL 
FACE l &ARING 

COOUMG Fll\fiZlA 
(TYf') 

r-c.C-169•151 
(G•6) 

1·-clci!.8j·l51 

f-C>G·is5•15Z 
( r H-10011.X.,· _J) ___ ..... ___ -I 

-,p•lf 
.. .... 

OllCllmON 

'"" 

i."•D&•UC.• ISZ 
(FM•IOOl!I) 

(l;-3). 

.s:ar 
f-us. 
"·RH•/02--

TO l..E.TOOWH HOR. 

l•TH 

MK'S-111 

NDT~.S 

lf•RH·11Ho02. 

II L 

IHSID~ 0\/TSIDl! REAcn>R 

·---·- ·-
( ___ _ 

NOff.+ 

DlSCIIJtTION 

© 

C.OHTAIH ... e.NT 

t¢11C.,Ol·t~lct 
LOOP t MOT LI.G 

{F>,:-IOIA) 
(H,.3) 

Mk'6 •I ,- I r$i"•cs-1:s1-1n 
19----~--- \ CFMi,l~t) 

ftE-llCE DWGS, 
FLOW DlAGRAII COMPO,,ENT COOLIN'- F•·Z.°ZA 
l'LOW DIAGRAM S-PUNG l'M•JZA 
flOW DIAGRAII VENT , ORIIIJI FM•IOOB 

. FLOW DIM'.RAt,\ COIITAWIAE~T ,11ECIRC.SAAV lYL FM·IOIA 
PLOW DIAGJIA .. ~!ACTO,_ COOLANT ....,_~8 
l'LOW DIACI\AM CH~MICAC., vo.~e CMTIIOL 1'11-lt>!IC• 
fl.OW·OlllliftAM Slll'ETY l•JECTION l'-11· 
VM.Vt OPER, NO. RtSlDUAL HEIIT' R£MOVAI. ·:;yi;: .EM:'B7A 

L,G~ND: 
D INOICATES UIC.Al. l>IWMCOIDIE~·now. 
y INDICATE s 1-0CAL Vt!:NT COMNECTIOK 
Qq O<.ITIIIDL Ml&lilLE. &AIUll&it 
1.M& IN.ll>Ei Nl'!>IILli i!Altlt181t 
'r PLUC.rria D CONNE.C.TIOH 

FLOW· DIAGRAM 
ICXJAL HEAT REMOVAL SYSTEM 

1972 EXTENSKl'i • Sl.f!IIV POWER STATION 
VIRGINIA ELECT"'IC AND POWER COMPANY 

--- I 1548-FM-104A 

_ __.., 

• . ' 
l 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

,, ,, 

.. ·;:. 

~··· i 

·- !~ --s r-;·~ 

, .. 
-1:... 

~Ui 

7 

A • 

TC\/·CC203 

(1144,8-F"M•22E,) 

•.O::NriE':..£'~[0A.TI\/( 

11t'.'4.T EJIC•,t~Ctllt 

~-r.!S(n'P):_ __ 

C • 

D fZ"'°·;;-....L ____ lr 
7 ),"TUB£ ':,10E ., 

-~;a,,1"'6S 

\, ' • .:•14,;..••~I 
j,,,; ... ~·'"t.1·2.'?.£• 

lu·:· 

. .,. · ::C•l4':::·JSI 
(1144~ •f\.1·C:2l}(C,·'?.) 

. . ' 
1144·. q.~- :J , (.· 

ii::-"'4-10'DA' .~ ·:, L 3::1·Z~z.1502 cc.. 
IS :!,·-~.,_-y•9.,503,.. .,.'.:·~ 0--------.. -.-,-,-=---..... _,..>--t-....C ig;~:z. 

3•-cw~;,~1sz 
~.X'4ZO-. 

\~~z-~lJ ,·, 
'2-CH-FL·3 

~EAL. WATER FIL.TE:R 

:: T:• 
~-~Mt1.:. ~IC,li. 

..,:, ;;::~~r-.i. 
3",<tt-<91-151 

. "°" ·\ti= .... -------1 

StCAL WAT( 
V t,tr EICHAN'-E 

1 OU'TSIO[ REACTOR 
tOHT AINMtNT 

~-- 1,0(,lt~ 

2-·1;~-

::."·CH·S'31-JSO) _.,· 

:-rs~ 

.. · CH·3!C}.150'3 

3·C5"=, 

,,, l··,:-
zisl' .!.

4
• ''·>·4'3,·J!'"; -} TSS rj J,.:----~--4 ;,:~S·3'4·1C·>JB 

&EAL V!NT(Tv•J --,,,,_ (FM·~2")(<·1) 

®-a,IICIIIII._,,. 

I '--,...,L.".'"°~ 
''( t:.:-::.. ;::.:;.,;. •1 

!>:AL WA.TE:R 
I' J~E.-:, TlCn~ Fl LT'EQ:) 

F'AOM ~OYI HtAD s.a.r[TY 
INJ(:0 TIOti PUMi:' case 

:"" .. "-L, &·~J•,. ••• .;; 

C.,,SINC. YENTCTY•) 

NOTC 8 ......._ 

l:tM·S24•1503 

o·. ".• '/"\-; • .,._ ~-.' •. ; 1~:.·--::---IISll,..;...;.it,-1 
WllUI STORtrr,G( Tl.t.• ,•: ·;.,:.,.;_.,) 

a••';.J•302•1SI -,,---&;S\,~::..,&.; 
~"'!""·•t;G.h) 

1.l- L) 

•'!.cH-505-•se 

,, • ,~~~ i~~;.f~~TION 
.11111,1,auQ (ldNC..'( 5 

Dt;i:P'"TIO'• O['iCltlPTION 

_,··&l-278·1!12 
(FIA•IOC.AJIE·~) 

2-CH·P·IB 
w''·.SHi!l~•IU 

(fY.l°"")(E-t>~ 

CHARGING PUMPS 

DISCRll'TIOII 

®-

. I L :!'<•·"' 3-,so, · 
CL152 kLIS03 -··..,...-

. 2-Cl-l·P·I C 

DtSCRlnlON 

@ ...... fflD 

MOV 
~.:a,'701!1 

• 

I-"! , .--··, 

ro bEe.ORA,i",16. (,lr,."'T\CW t M•.ll;f.':, 

b~C CiiiM1..aERALIZliQ~ lfM•IIIA) 

!{•CK•3S7•l::."2. 1-399 ;. !, 
>•C42 

- R.f.AC."fC,~ C.00\.11\W'T 
S:!L. 'T!.ll z., ... ,.._.i, 

r------:----'Tc:~:...:;,ee~·:::·•::::-.::•.::'..:'::·:.:'c:'.:..· .;·':c;.-:;t:;:!.' --·---i 
'-3·.oc.-uc.·1& z (F'M-1001.,,;-. :. 

r.)('4:o,. , ... r..:.ce,-t11-1st 

1--=:.::...------<ii\!""1"-·-_., V~CFIIHOOA ·:--4' 

\'.4-lf."•tH•4'•••~~ . , 

.;. ~!~-4:-:0-:c.-Ne 
,,M·!2:""· ... ', 

R:V 
21141!.. 

-....... . 

"C. 14-?0 

,z.x 
. '2."P<. ~~-.~?. 

t!Cl'I 4c.~1sz/ 1,,,,....& PM-"i'it:I).~·:. 

._ !locrn; 
ACI~ ~LT~ 

(11~~-~FM·I05Aj 

'-~s:'..-~--'-·.i~-:"'v! .- ~-

D 

z~cl4-::'-~·ISZ 

\'.CH-357•152 

NO'T11; 

l)EVlil.OP£ .. - !!. lo~H<>l 
GCNEQ.At- t,IOTE~ 4, RE~. °""<a. 'DelL S:M•105 I> 
TM~ '\'A. .. vE~ Ll':.TE.O &1..0W 11.l.:E ~PP..l!.C 8"' 'btW 
M.L :)TME.R VJl..l.llE~ A.M.£. ,uPPUEC ai,'f' 1#1.~'TI ..GikOUS[. 

2. ?tz."·'v'DS.·t5"'f 
2. 'l't"·~·ISI 
1, 1"' .. \IDS·IS't 

FLOW DIAGRAM 
CHEM &VOLUME CONTROL SYS 

SHEET-2 
197Z EXTEN510N • f>URRY POWE.I\ STATION 

VIIIGINIA ELECTRIC AND POWER COMPANY 
IITONB a Wiuih~ E."'iUf.~tiJUUN"O OORPOiu.ffOII' --....... - 11548-FM-1059 

_...,.., 
-(1,1·4 .. 

• 

• 

. • 

7 

• 

~ ' 
'· 

J .. 

• 

J­
H 

.· 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 

I 1,-~fl-: 
,;-·0.Y-/Lr S't? c;_Jj 

:'•,' 

C D 

I I .. -.•/·' •,\ 

--~:- ;.v-r·~ 
1·~ ·• t .. - ,.'\ ~.11.r..r,. ---tllllt---

. ·.~ ·4 

i ~. ·-. ;;;·:h_"-'-' ~-=-\ i-s:,::-,~-- ~=-~~5-.. : 
~ I ·.,: .~,u-1503 ..... '--,-1----------..i....------~-'-T---. 

--· - --------- i-M-

------i 

••• .1. 

,:,•, •.L 

., .... ,. 

.·•:.,. 

;l'•, ..... ,,,, 

I 

,·, 
l 

__ ,-_:,..·_·_....,.,__..__-<'-~ f:.~3; 1-i :-r-:u·:-.': 

_ .. '=~ 11.J 

I-

l 
I 

-~ 

~ 

r 

---1..--

.. 

e 

_I ,_.;::,, .. ,:,. 

I~~~·:?~ 
j,! 

_·;.J]"'' -~ 
• ·-, • ;-\1·1:e.! 

I'• _ , ·c ,,,. 
': 

:t· ,. 
--'"'-

-:~· 
- .... o.: 

~!§!~ 
5:.;b ,_ 

~·-;:,;1.--::. 
.:>>-~ 

~:__~'.::: ·,:.·~~ :.~L:·~~ :, .. -:1::n. AtA:•,:", _ ... _ 
7 :~f =~~. 

i§=" 

:?r1T.:.•:.1.1·::~.,.. 
(F•.'• ·.,~::::,· . 

C':'t1,1-A,11\if,A'E,1,-

::. ' 

:-•,4.:,:_:: .·, 
'~; . 

CX)IIIC. ffl11. lltCN. wtSUl n 

,:', .•. : 

....... 
-- •• J 

! ;_.:.,--; 
.•.. _.Jf-11-

Ii~ ::~~~ .. ;~7~·.:tl) 

\";.;': /\,·.·· 

f •-••·1< 13 ~· 
• 

,r> 
'-:r-TS' 

12.·-.s1-zos-1Sl 

F"ROM SArE.C.UAAO!I 
11-------..;;.=;.;..:.:.. ___ _. ,NITli..TION SYST!N 

-".ICI. i!1"•.:jl•17pl :Ii:: T .. ~l~Gol-" 

T:;,5i. 'o.:l, ~~s~4i '. rf if'( 7•Zl-75 ~.--J-.-._..,l----------1"'#.'=~i-f:::,:-1=::-!----::::==-::-: 

/VI I NC'-' CHANC.l~ .... ,. ·.;: \_"; 

(Kl.I) cou,,,,. bl,T[ 

@ ---

·I 

-

r: :· ~'-'---''+-·--
~ ... 

I 

Fq,:,..i..Eruw11j 
~lTEn STOP.AC,[ 

TA.IJ" ~l=M·IOIA ~ 
·:.): 

4 - DC:l ·27~-,:::..-

1' .-· 

:.:-::,. 

',":"··.;. 
:,.i,;._, .--. '., 

·- A-..=:1 ••• 

~.t\)(F·1) 

~:TES: 
A. LOCA.T.E' CONJ,jECTICl.J :.LOSE TO BORON INJE'CTIO"ITAllJt' 
8 ~-.v - 2..;,ij T,) DE C,Af.,CL') :.:·1Jol:1';C. ...... c;: ;,, T;''S TIN", 

LOCATE C.ONNECTION CLOSE TO VA.LV'ES MOY-19 ... 7C )I, J 
THIS IS A 5PECl.t.L VA.LVE • FUNCTIONS !,CTM A~ A. 
CCNTl=l.OL AMO A. RELIEF VM.VE: 
TAPS MUST BE z·-o·lPAAT 
5AMP~E C.ONNEC.TlCN :s.AALL ~~ SROUCit+T INTO ne ANNU!.•.' ~ 
Rl:GIOfrt BE~IND A CU.UM~ WMICt+ SHl(..05 ,J;,,.J';. ~POJJ 1:~:.,'o!I.ILA"'OR 

Q ;,· i \·", ·: :--,.• ' ...... !'- 1"•1':-; -- .•. ,.. .. -~,. = .. : l!lt' .. ·.~ :t,,_. ~ 
~:..::-:.~;M\..i;NE'-- .At-=:•·.··.::.:--~-·. PIPE.. Ju 

&'1'MUOL 'r"C.. O'ENOT'ES f"'-IL r:.,_::5;,: ': VA.\.Vf'. 
SYM.'BOL AC. t>ENOTC::: A\"IMIWl':ITh ... T V'e. C..Ot,,Tlt.<J~ './A.\..'W'E. 
S'l'~~OL - l)CNOTE.$ Ht.-...T TR-'C.E. 
Iii VA\.V'c. 'wE.LP £.ND PRlV .... Wt.T10'-1 fC'R i;,~u. ,o~ lt,,!5-T,.,.\.L 

100:. TO 40.S. TR-'.M!:.1TION PilC.l.. *. -::: ;:..: ,. - =. -- ...... 

I<"~:-:...,.._ · :.'RAWll.lt.,~ 
FLO'w 01,l,,.C,, so~ow ~EC.OVE'R"t' S't'b 1' ..... 8-fM-29Jr,.$c 
FLOW Dll!,Gr :_1-sE.M~ ,JC._ C...)t-!T' .::."'- 11448-fM.-h,,~ 
i:-LOW D,.ti.(, ·J;r,.: e DRA.,~ SV:i n.-1-10::A.:::' 

FLOW DIAG CONiA1hMEN'T [ R.(C1~C SPRAY SYS n.t- •Ci A 
F'LCW OIAG R(ACTOR COOlAN1" 'SYS F'M- 103 A EB 
•LOW Or AG R:ESIOUAL HEAT Rt~vat.. Cil"tS ~M- 104 A. 
~LOW C!A; C~('.A ! \:)L1,:V.£. CONTROL SYS FM- IO~~'"eB 
F'LO'h 01.AG ,Sbt.rE;-:"Y INJE.:TION S'1S ~H 2. F"'M- 106'B 

FLOW OtAS SAFETY INJECTION S'l'S 11448-F'M- '06Ad3 
c-~:,,:•it • D'.!.AII IA.~E :',,·;'IL\A.t.., el.I:',"\ ,:..1.,J.• · i:t:. ";'A 
VALVE ,··,PEi;.Ar1l4'21 ._,_,...,;:.E"-~. -=*tTY 'JJ. :iy:: rt.M Ft.-\ ... - :-~ ;e 

,-: ,)~" .. :.':::~\ 

'.,. , ..... _.,u'." .... ,-- .L •• ................. , ....... 

. 

' .: . 
. ::..--.,." 

FLOW DIAGRAM 
SAFETY IN~JECTION SYSTEtv, 

_ SHEET I 
Tt.i" 1,Ff)hl.lTIC* Otl nu DR4.WIHG ... ,. NOT H 

CCf',[e o• LiSCD ,cm OTHtR TH.1111 TH[ COOISTIUCTlOll. 
111.1: .. ,0.&'IC[ f RU'AII\ or lH[ Pi.ANT F.f.ClUTY 
Dtsa:lil~ Ill 'l .. i. TITU" I.CCX,. 

1:"!72 ::xr::~::-.1 ... ~:\J-Sukhv p._ ""~i; sr:.1 .-., ... 
VIRGINIA ELECTRIC AND POWER COMPANY 

l!ITON'E 1111: WBBSTER ENOINZZRINO CORPORA'J10N 
II01ITON. MASS. ....... - 11548-FM-106A 

4 

" 

7 

::·, •·. 



I 
I 
I. 
I 
I 
·I 
I 
I .. 

I 
I -t.-· 

B 

I 
@ 

I 
I 
I 
I 
I 
I 
I 
I 

I • I a C " 
8901-~.:l-91;> c_;11 //'°·CSe (TYi-) 

. -c.''X 2-R(D (TYP) IHENOTi''l (TYP) 

... ~R,·.fl7· I so:a ~ -Z·C~.0 ~ - • 58N (. TYP)"""""" I t·-s1-zi,.1503-, • 2'•0" c~~~~~~{:t'....i~-f'<:!r<)--o<:1-~--.-------------------------.:0,0---,,...;;..;;=~;.;,.. ... __ '""" _______ ...;, ________ l~--
~~~~'.L{';~~~~~ \ , - ~ :::~~:,:-~~-SS-~J-~-.. -5-0_2 _____ ,-.-_-t'"'·--s-,--,-.4---,s-u,...·_------1-1 :::~:: :TYP) i T59(TYpY ~'-kr- 1-----°'::.'..;·•;,;•_· 3:;~.;.'-:;..· •;,;5;,;<>;,;ll;.h~-----3.;.<:.• ... Bc::-;!<ll.i./:_:•:,_'_ -S :,1- 10{..,A)(A.·1) 

4;5).,to 

<F•\ ''.'~"'l -''---=-'r-<l,-~,· HS~ ~"'.i-so-,----.. •--"'j'-,;\-..... -ii----D~-,--3-5.,-.-.. -0-,-. ---1 t I ~ '-"--,r=' -~.,___,J 
~~c~:~~~::_""\,._-ic~:,......:F:i-t-2--_c_S86-r--r-·2_·_,,_,_.z_,_s_,s_o_z __ -:-::::-~l-~~---::--:--:-'.:"".'.:".'."'.'---:---:--~o--"""'l-l-'·-SI-·ZI0--'-'0_3_~_-.._, ___________ .,.. ____ ~_..;;.;..:;·..::..,... __ ·., 

(FM-10'!.Al I i 6·C5t'I l...-i::,>1-1 ____ ..;..:;....,..;;.;..;;..o .:.:;"""~" __..,· :f-si-;oe-1so, 111 ~ I I 
~H~4) L--.<:i--if.----.-;;.!:';~·-::.s!.;•·.i>:i.S>~-::;1"~02ai'a.....-•--C:::....._~,.,.•L·---..!.l...., I - ,--.. -*'- ~ '- l TSep,P) I 

~~~c~t~~~iii2 .. ,..L-c,,,e[-:,---+-- o ! ·Tse D 2'·SI·213•1S03- 2-,,., 

"' 

(F".';'o~~"l I _/ '-·uSBA'--2';51,2e1-1~cn ric"·~l-248·i502 I ·I I 11 ~ I II I 

~TRCL·E.~:"LC-,Osop ... • .. ,~_,<>i-C---t---.l:::--"'."" __ .-_;i-_·-·_·_··_5_,_··:-:0~2-.. _··_-_:::::-_..;tl':;"",:~t·~::::::::::-i,7-7-~--,-:::2:-··.;;SI;..:-2;.1.;.7·..;'S;,;0;;.3~,--,_-------...,.-----~-·-"_o"'T'---ll-_~-----""-:_s_,_. _3_4_7_-_,_s_o_3 .. ,.,._.,.... __ 3-_c_,_al<,,::l<J~· .1.r.:';;.'--< (FM·106A)( .. -,) 
""' "' 3"TS8 -=-t 4):fiE:; ... "f 

(F
14

·•
0

1~ .. l I- J ~-csa~2''s1-2so-,so2 r•·-s1-2•~-,s021 t I I~ I 411 I ·,; •· of , f:. • •. 

1 1 

• .._ _____ 3_-_s_,_. _z_7_z._._•_s_o_3_-.. ·",,_ __ 3-_cs __ o"'\:i-~'-'-' ~_i_••_•"'·I06A )(A ·3) 
._ I -.l."•S1-3S5·1S02 I ,i;J. ,.-Co~RC ·3?1·1~0~, 

llOT LEG LOOP 3 .·'-.,_-t,.-,,ct<i,,4P,--~--..... -----------:.1 __ .:_1-,l_.:.l------f-...;_,IO!----r-.;;2"_·S;;;I;,;·Z1;,;Z;.·_;IS;,;0,;;.3...;.-,. __________ __,._ .... ...a;a;';,;'c----,.--..J 
CF~~--'~f''1 II{ 

1 
c.-cse.o.'\...,·:s,-21,.-,wa I j : I I ~ ~ _ I 

IN'::11DE MI S~IL-'E' 

BARRIE.R 

12-c.az 
t~:,:~~~~o~~~ 

•'Z"·Rc-323-,eo.e'> 

MKS-122 Dal 
- ~ 

, 12·- SHH· 1So2 

LOCAL SAMPLE 
5££' f.lOTE "F'• 

F'R0'1 
~ no[tnOk 

~V5TE.t1 
----------~ ,-,--12:~s,-203-153 

~ .... _ 
L'=>OP 3 COLO u.r:. 
(RCS) (F='M-'IJ?A)( 

1'i!·-Rc-:,2•-,soa~ 

2B05C i -
/""'·'°'"' in ~ r~~~··r~~I~ 

.;;. ~ {·Sol•S5!1•1e02 

JiJ,s: ~f.l~l-l--0-----··-2-~-~·-oe.-· -----,;-i 
, ~ ~. · f-so->44-<.02 

,_l~==-'j~-r~·-58-# ~e':.OF F.C. ..J 31~·SI·227c_·60=2,_ __ ._·_, 

· <li.:'!i~ 1r-s1-2,q?-1so?-

'-IO"RM-1n-1'5o ~ 12-c:;4ez 

r12."~l-241-l~O'l..-

I IADO ~-SI·21HS02 CI.IMJZ I Cl""2 

®--

R!ACTDR.CONTAI.JIIHfNT 
SUMP fFM ·IOIA)(C-8)" 

I 

cC.·!!it•l:fO ·ISOZ i"" 

1,..s,cE R[AC TOR 
- C.ONTA1NMC::NT 

;., 
vos-
500C.-1 

OUTSIDE RE'ACTOR 
•I CONTAINMENT 

¥z;.,os-sooc 
I 

I 

NOTES~ 

Dt-r. 'jg" w . -r·~v.:1s-5oa.a 

i..FVL=L Tli.'AN5MITTlf.~S 

SEE ACCIJMVl.4TV.~ TA1'o'r<S 1,2. (3 

".intERAL NOT!::> ~REF DW::i5. - FLll·IO<;.:,A 
l,. AOOJTlc»JAL. Ci.tECK VALVE'S .~!:ITALLE.~ 
TO PROVIDE: 2 V.A.1..Vf: tS~LATION 

FLOW DIAGR,\M 
SAFETY INJECTION SYSTEM 

SHEET 2 

&roNB 411 WIWSDR RNOINEI:IUNO OORN>RA110N ----- 11548.:.FM-106 B 

: 

• 

j® 
! 
! 
1 

• 

6 

7 



I 
I 
I 
I 
I 
I 'II 

I 
I • 

I 
I 
I 
I • 

I 
T 

I 
I 

I 

I 
I 
I 
I 

I A 

TC 
.: - .. i; ......... :. t:. .. ,.~,:; 

!.. : Tl;" 
I• ':~•;'.,IA=•: 

T,."' L.:I.J..• I-IC' 
':ii Pi.IMP Sl.l'::TI0'-1 

I ~1-t~. IA 8 
114.f.6 FM•8U, (J•4) 

rM •, 06A (J•4) 

II C 

FM·:3~b::••~ 
: : .:. .: :: :- / .· ; ::.:. :.;, . .: ..,~ ' ; ... ··-.• ·,.~ ~,..,,.. .. . .. .;.; 

4 

D 

FM•BiA. 
•1549 ~M•106A 

---11~4& 

~-~~ 

, 

TG. 
HAi.iSIN~ PUMP 
i..C:.TION 2.•C.M•Q·\A,1!, ~ 

R u.1 s T' 
i- CS•Tt<,I 

FM·I01/t,. 
u54e FM·eo,..,.,..) 

-us;'.s1-2os-153 

.-.12·~.s,. 2?5·1,J 

r 10 Lo HD s1 l 
PU-..,P SUCTION 
2·S1·P•1A. a 

11~~0 ~M-
0

89A (.J•4) 
PM•10'1A(J·4) 

• 

MKS·l'27G2 

N 

ORIGfNAL ISSUE 
t' 11·9-76 

J" f 

L 

FLOW a VALVE NUMBERS 

R.WS.T. CROSSTIE 
SURRY POWER STATION 
V. E. P. C. 0. 

11448-FM-IOSC 

l 

a 

4 

II 

• 

T 



I 
I SURRY POWER STATION - UNIT 2 

I 
I 
I 
I 
I 
I 
I 
I APPENDIX C 

RESPONSE TO 

I 
IE BULLETIN 79-04 

I 
I 
I 
I 
I 
I 
I 
I 

C-1 
---



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

SURRY POWER STATION - UNIT 2 

APPENDIX C 

RESPONSE TO IE BULLETIN 79-04 

Velan swing check valves, sized 3 and 6 inches, 
following seismic Category I piping systems: 

a) Chemical and volume control system 

b) Safety injection systems 

A detailed listing by line number is contained in 

are installed in the 

the following tabl.e. 

Lines with 6 inch check valves were originally seismically analyzed by 
computer program or hand calculations. The re-evaluation of these systems 
using the correct valve weight is currently being done under the NUPIPE 
program. The results have shown that the pipe stress ts within the allow­
able for all lines. 

Lines with 3 inch check valves were 
tions. An estimated weight, overly 
actual valve weights: The incorrect 
calculations and re-evaluation is not 
the related pipe lines are included 

C-2 

analyzed originally by hand calcula-
conservative, was used instead of 
valve weight has no effect on these 
required, however, these valves and 
in the scope o·f IE Bulletin 79-14. 
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SURRY POWER STATION - UNIT 2 

LISTING OF VELAN SWING CHECK VALVES 

COVERED BY IE BULLETIN NO. 79-04 

SAFETY INJECTION SYSTEMS - UNIT 2 

6 Inch 

3 Inch 

2-SI-79 
2-SI-82 
2-SI-85 
2-SI-88 . 
2-SI-91 
2-SI-94 
2-SI-228 
2-SI-229 
2-SI-238 
2-SI-239 
2-SI-240 
2-SI-241 
2-SI-242 
2-SI-243 

2-SI-224 
2-SI-225 
2-SI-226 
2-SI-227 

CHEMI.CAL AND VOLUME CONTROL SYSTEM - UNIT 2 

3 Inch 2-CH-196 
2-CH-258 
2-CH-267 
2-CH-276 
2-CH-309 
2-CH-312 

C-3 

6-RC-317-1502 
6-RC-319-1502 
6-RC-320-1502 
6-RC-318-1502 
6-RC-316-1502 
6-RC-321-1502 
6-SI-249-1502 
6-SI-249-1502 
6-SI-248-1502 
6-SI-249-1502 
6-SI-250-1502 
6-SI-345-1502 
.6-SI-344-1502 
6-SI-353-1502 

3-SI-346-1503 
3-SI-270-1503 
3-SI-347-1503 
3-SI-272-1503 

3-CH-500-1502 
·3-CH.;..381-1503 
3-CH-3 0 2-1503 
3-CH-303-1503 
3-CH-3 7 9-1503 
3-CH-301-1502 
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SURRY POWER STATION - UNIT 2 

APPENDIX D 

CORRESPONDENCE WITH NRG 

The following is a listing of correspondence with the NRC related to the 
reanalysis effort. 

Item 
No. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

Date 

3/13/79 

4/2/79 

4/13/79 

5/18/79 

5/25/79 

7 /18/79 

8/15/79 

8/27/79 

10/5/79 

10/23/79 

10/24/79 

10/25/79 

11/15/79 

Signature 

Denton 

Stello 

Stello 

Stello 

Eisenhut 

O'Reilly 

O'Reilly 

Denton 

0' Reilly 

Murphy 

Murphy 

Murphy 

Eisenhut 

Addressee 

NRC TO VEPCO 

D-2 

Proffitt 

Proffitt 

Proffitt 

Proffitt 

Proffitt 

Proffitt 

Proffitt 

Proffitt 

Proffitt 

Proffitt 

Proffitt 

Proffitt 

Proffitt 

Letter No./Subject 

Show Cause Order 

Addendum to Show 
Cause Order 

Use of Soil Structure 
Interaction Techniques 

Request for Further 
SSI Information 

Factor Adjustment to 
SSI Calculated Stresses 

Information Pertaining 
to IE Bulletin No. 
79~14, Revision 1 

Letter of Guidance on 
IE Bulletin No. 79-14 

Lifting of Suspension 
Required by the Order 
to Show Cause 

Confirmation of Concur­
rence 

Refers to NRG Inspection 
of Sept" 10-13 and Sept. 
19-21, 1979 

Refers to NRG Inspection 
of Sept. 13-14, 1979 

Refers to NRG Inspection 
of Sept. 26-28, 1979 

Refers to Soil Structure 
Interaction 



I 
I 
I 
I 
I 
I 

'I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Item 
No. 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

Date 

3/30/79 

4/19/79 

4/23/79 

4/24/79 

4/27 /79 

5/2/79 

5/2/79 

5/22/79 

5/24/79 

5/24/79 

6/5/79 

6/8/79 

6/8/79 

6/12/79 

SURRY POWER STATION - UNIT 2 

APPENDIX D (Cont'd) 

CORRESPONDENCE WITH NRC 

Signature Addressee 

VEPCO·TO NRC 

Spencer Denton/ 
Stello 

Stallings O'Reilly 

Spencer 

Spencer 

Spencer 

Stallings 

Spencer 

Ragone 

Spencer 

Spencer 

Spencer 

Spencer 

Spencer 

O'Reilly 

O'Reilly 

Denton/ 
Stello 

Denton 

Stello 

Hendrie 

Stello 

Stello 

Denton 

Denton 

Stello 

Spencer Denton 

D-3 

Letter No./Subject 

198/Initial Response to 
Show Cause Order 

270/LER 79-010/0131-0 

289/Response to IE 
Bulletin No. 79-07 

288/Response to IE 
Bulletin No. 79-07 

311/Transmittal to Two 
Sample Problems to EG&G 

Observ.ations on 
Reanalysis Effort 

260/Submittal of SSI 
Information 

Comments on Moratorium/ 
Surry Reanalysis 

Response to NRC Letter 
of 4/2/79 

Response to NRC Letter 
of 5/18/79 

Submittal of Report on 
Reanalysis 

Additional Information, 
Report on Reanalysis 
of Piping 

Soil Structure Interac­
tion Report 

Modification Informa­
tion, Reanalysis of 
Piping Systems 
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Item 
No. 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

Date 

6/15/79 

6/19/79 

6/25/79 

8/1/79 

8/21/79 

8/31/79 

8/31/79 

9/13/79 

10/3/79 

10/4/79 

10/ 4/79 

10/15/79 

10/23/79 

10/30/79 

11/28/79 

SURRY POWER STATION - UNIT 2 

APPENDIX D (Cont'd) 

COR..~SPONDENCE WITH NRC 

Signature 

Spencer 

Spencer 

Spencer 

Spencer 

Spencer 

Spencer 

Spencer 

Spencer 

Proffitt 

Spencer 

Spencer 

Spencer 

Spencer 

Spencer 

Spencer 

D-4 

Addressee 

Denton 

Denton 

Denton 

Denton 

Denton 

Denton 

O'Reilly 

Eisenhut 

Denton 

O'Reilly 

O'Reilly 

O'Reilly 

O'Reilly 

O'Reilly 

Denton 

Letter No./Subject 

Schedule and Support 
Information 

Support Modifications 

Support Information, 
Reanalysis of Piping 
Systems 

Submittal of Revised 
Report on Analysis 

Analysis Completion of 
Designated Supports -
Outside Containment 

Reanalysis of Piping 
Systems 

60-Day Response for 
IE 79-14 

Response to NRC Letter 
of 5/25/79 

Seismic Analysis of 
Piping Systems 

Response to NRC Letter 
of 7 /2/79 

Response to IE Letter 
Dated 9/7/79 

Extension of IE 
Bulletin 79-14 Deadline 

Extension of IE Bulletin 
79-14 Deadline, Unit 2 

120-Day Response to 
IE 79-14 

Seismic Analysis of 
Piping Systems 

1 
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APPENDIX D (Cont'd) 

I CORRESPONDENCE WITH NRC 

I 
Item 
No. Date Signature Addressee Letter No./Subject 

43 12/7 /79 Spencer O'Reilly Response to NRC Letter 

I of 11/8/79 

44 12/13/79 Spencer Denton Show Cause Order 

I Reanalysis 

45 12/21/79 Spencer O'Reilly Show Cause 60 Days 

I 
Analysis Completion 

46 2/1/80 Spencer Denton Show Cause Modification 
Schedule Revision 

I 47 2/22/80 Spencer. Denton Start-up Request for 
Surry Unit 2 

I 48 3/21/80 Spencer Denton Amended Start-up Request 
for Surry Unit 2 

1 

I 49 3/28/80 Spencer Denton Show Cause Report Errata 
for Surry Unit 1 

I 
S&W to NRC 

so 3/22/79 Kennedy Denton Transmittal of S&W 

I 
Computer Programs 

51 3/30/79 Jacobs Herring Submittal of Computer 
Outputs 

I 52 4/3/79 Jacobs Bezler Submittal of Benchmark 
Problem to Brookhaven 

I 
National Laboratory 

53 4/6/79 Kennedy Denton Transmittal of S&W 
Computer Programs. 

I 54 4/6/79 Jacobs Stello Plan for Verification 
of Dynamic Analysis 

I 
Codes 

55 4/11/79 Jacobs Bezler Submittal of Computer 

I 
Outputs 

56 4/13/79 Jacobs Stello Update and Status of 
Verification Plan for 

I Dynamic Analysis Codes 

I D-5 
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APPENDIX D (Cont'd) 

I CORRESPONDENCE WITH NRC 

I 
Item 
No. Date Signature Addressee Letter No./Subject 

57 4/18/79 Jacobs Hartman Submittal of Computer 

I Outputs 

58 4/27/79 Jacobs Bezler Submittal of Benchmark 

I 
Problems 

59 4/27 /79 Jacobs Stello Status of Verification 
Plan for Dynamic 

I Analysis Codes 

60 5/8/79 Rossier Neighbors Draft Outline of SSI-

I ARS Report 

61 5/9/79 Kennedy Stello Reference SHOCK 0 

I 
Program 

62 5/11/79 Kennedy Stello Reference SHOCK 0 
Program 1 

I 63 5/14/79 Kennedy Denton Proprietary Computer 
Codes 

I 64 6/4/79 Jacobs Bezler Submittal of Benchmark 
Problems 

I 65 6/12/79 Jacobs Bezler Submittal of Benchmark 
Problems 

I 66 9/6/79 Allen Stello Re~ponse to NRC Letter 
of 8/10/79 

I 
Ebasco to NRC 

67 9/7 /79 Nelson Hartzman Benchmark Problem 
VEP/NRC/001 

I 68 1/3/90 Nelson Hartzman Benchmark Problem 
VEP/NRC/002 

I 
I 
I 
I D-6 




