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Vice President
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(B03) 345-4041

May 5, 1988

Document Control Desk
U. S. Nuclear Regulatory Commission
Washington, D. C. 20555

Attention: Mr. J. J. Hayes, Jr.
SUBJECT: virgil C. Summer Nuclear Station
Cocket Mo, 50/395
Operating License No, NPF-12
Relief and Safety valves
NUREG-0737, 11.0.1
Gentlemen:

Please find attached the South Carolina Electric & Gas Company (SCE&G)
response to NRC questions dealing with NUREG 0737, item [1.J.1. These
guestion responses have been structured to provide the most concise and
applicable answers to the NRC specific requests on the original submittal,

If you should have any further questions, please advise.
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RESPONSES TO SAFETY EVALUATION QUESTIONS
TMI ACTION NUREG-0737 I11.0.1
FOR V. C. SUMMER UNIT 1

TION N

The Westinghouse valve inlet fluid conditions report stated that liquid
discharge through both the safety and Power Operated Relief Valves [PORvVs) is
predicted for a FSAR feedline break event. The Westinghouse report gave
expected peak pressure, pressurization rate, and fluid temperature range for
an FSAR feedline break at the V. C. Summer Plant. The V. C. Summer Plant
specific submittal, however, does not address this event, MUREG-0737
requires analysis of accidents and occurrences referenced in Regulatory Guide
1.70, Revision 2, and one of the acciacents so required is the feedline break.
Therefore, assure that the fluid conditions for this were enveloped in the
EPRI tests and that the time period of water relief in the EPRI tests was as
long as expected at the plant, DOemonstrate operability of the safety valves
and PORVs for this event and assure that the feedline break event was
considered in analyses of the piping system.

RESPONSE

The issue of feedline break analysis and its relevance to safety valve
performance is addressed in WCAP-11677, "Pressurizer Safety Relief valve
Operation for Water Discharge During a Feedwater Line Break.,"

V. C. Summer ~as encompassed by the WCAP (see Table 2-1) and it was shown
that following the 1iquid discharge predicted for the feedline break
event, the valves would reseat and continue to operate reliably. The WCAP
also concluded that the number of cycles the valves would experience are
within acceptable limits.

While pressurizer PORVs are conservatively not assumed in the FSAR
feedline break analysis or included in WCAP-11677, if the valves should
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fail during operation, the remotely-operated block valves downstream of
the PORVs can be shut by the operator to terminate the flow. [n fact, the
Emergency Operating Procedures were designed to have the operators perform
this action if this scenario is diagnosed.

From a piping design standpoint, loop-seal discharge transients (1iquid
followed by steam) are more severe, i.e., produce higher loads, than all
1iquid discharge transients. RELAPS/MOD1 analyses of the V. C. Summer
SRV/PORV system for both liquid followed by steam and all liquid discharge
reaffirmed this assessment, The FSAR feecline break transient would
result in all 1iquid discharge through the SRV/PORVS., Thus, it can be
concluded that a VCS SRV/PORV system piping design based on a loop seal
discharge transient (1igquid followed by steam) is more conservative than a
design based on an all liquid discharge transient. Therefore, the
feedline break transient is bounded by the analysis,
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Results from the EPRI test on the Crosby safety valves indicate that the test
blowdowns exceeded the design value of 5% for both "as installed" and
“lowered" ring settings, 'If the blowdowns expected for the plant (see
Question 4) alsc exceed 3%, the higher blowdowns could cause a rise in
pressurizer water level such that water may reach the safety valve inlet lipe
and result in a steam-~ater flow situation. Also the pressure migit be
sufficiently decreasrd such that flashing occurs in the primary loop or the
reactor vessel, nati.ral circulation is interrupted, and adequate cooling for
decay heat removal is not achieved. Discuss these consequences of higher
blowdowns if 1ncrg§sed blowdowns are expected.

RESPONSE
The impac . on plant safety of excessive pressurizer safety valve blowdowns
(up to 14%) was evaluated for V., C. Summer. The results of this
evaluation showed no adverse effects on plant safety.

Safety valve blowdowns in excess of that assumed in the V. C. Summer FSAR
will have the following effects on the events in which safety valve
actuation occurs:

1. Increased pressurizer water level during and following the valve
blowdown,

2. Lower pressurizer pressure during and following valve blowdown,

3. Increased inventory through the valve.

The impact of the increased safety valve blowdowns with respect 10 the
above effects were evaluated for the V. C., Summer FSAR events in which the
safety valve actuation occurs (f.e., Loss of External Electrical Load,

Single Reactor Coolant Pump Locked Rotor, and Major Rupture of the Main
Feedwater Pipe).
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For the Loss of External Electrical Loac event, results from sensitivity
analyses performed for a 4-loop plant were used for the evaluation. These
analyses investigateuy the effects of different blowdown rates on the
event, Similar results are expected for a 3-loop plant., The results of
these analyses showed only marginal increases in pressurizer water volume
and the maximum pressurizer water levels were well below the level at
which liquid relief would occur., The V. C. Summer FSAR analysis results
show that & small increase in pressurizer water volume, due to increased
safety valve blowdown, will not result in iigquid relief. The sensitivity
analyses also showed that peak RCS pressures were unaffected by the
increased blowdowns., The increased biowdowns did result in lower
pressurizer pressure and increased RCS inventory loss; however, these had
no adverse impact on the event and adequate decay heat removal was
maintained.

For the Single Reactor Coolant Pump Locked Rotor event, increased safety
valve blowdcwns have 1ittle impact on the event. As analyzed and
presented in the V. C. Summer FSAR, the opening and closing of the safety
valve occurs over a short time period (less than 3 seconds). As a result,
there is little change in either pressurizer level or RCS inventory.
Increased safety valve blowdowns would have no impact on peak pressure,
peak clad temperature, or DNBR as these occur prior to the closing of the
safety valve,

For the Major Rupture of a '"ain Feedwater Pipe, the current FSAR analysis,
as explained in WCAP-11677, will result in three cycles of water discharge
(Table 4.4). The concern about potential pressurizer fill as a result of
the increased blowdown is meaningless for this event since water relief is
already predicted. The overal) effect on the transient would be to
relieve more mass with each opening. Thus, it is possible that under
these conditions ounly two cycles might result.

The increased blowdown of the safety valves will have no adverse impact on
the transient or the ability to mitigate the transient which is provided
by the Emergency Feedwater System,
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£G8G_QUESTION NO, 3

The submittal does not identify the ring settings to be used on the Crosby
6M6 safety valves or what effect these settings have on valve performance in
the V. C. Summer installation. Provide the final ring settings selected for
the V. C. Summer safety valves. Identify the expected lowdowns
corresponding to these plant ring settings and explain how the blowdowns were
extrapolated or calculated from test data. Verify that at these ring
settings the valves can perform their pressure relief function and the plant
can be safely shutdcwn with the blowdown and fluid conditions occurring at
the plant.

RESPONSE

Ring settings for the V. C. Summer safety valves are as follows:

valve Serial Number Nozzle Ring Guide Ring
N56964-01-0079 -18 -250
N56964-01-0078 -18 -225
N56964-01-0077 -18 -250

Please note that the ring settirg given above were measured by Crosby from
the "highest-locked position,” as noted in Crosby procedures and in the
EPRI reports “Definitions of Key Terms for Safety Valves." Ring settings
reported by EPR] were measured from the "level position.”

These ring settings were established by a method which includes a steam
operativi,al test on each valve by Crosby. Blowdowns measured during these
production tests were equal to or less than 5 percent for all valves. The
Crosby 6M6 valve EPR] tests seen with "typical PWR plant settings" had
ring settings that were established by the same methods. Therefore, these
EPR] tests can be used to show that the V. C. Summer valves can perform
their intended function and the plant can be safety shut down,
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TION 4

Results from EPR] tests on the Crosby 6M6 safety valve with loop seal
internals show that during some tests the valve attained r~ate 1ift and rated
flow at 3% accumulation while during other tests it did not. Provide a
demonstration that thz plant safety valves will pass their rated flow with
the ring settings used.

RESPONSE

EPRI report NP-2770-LD, Volume 6, for the Crosby 6M6 safety valve shuws in
Table 4.4 that in every test for which data was taken, the valve achieved
at least the rated flow. This was true at 3% accumulation regardless of
the ring settings testea., Since the V. C. Summer valve ring settings were
established by the same methods used to establish some of the EPR] test
ring settings, the V. C. Summer valves can be expected to also achieve
rated flow at 3% acc mulation,
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EGLG QUESTION NO. 7

Bending moments are induced on the safety valves and PORV's during the time
they are required to operate becaus2 of discharge loads and thermal expansion
of the pressurizer tank and inlet and outlet piping. Make a comparison
between the predicted plant moments with the moments applied to the tested
:llv:s to demonstrate that the operability of the valves will not be

mpaired.

Response:
A, SRV gualification

The loads on the inlet side of the SRV's were generated by TES., The
loads were transmitted to C. C. Barbier (GAl) (page 7-2), who
subsequently passed them on to Crosby Valve & Gage. They were
accepted per August 18, 1981 telephone memo of 0. T. Klinksiek (GAI)
and David Allen (Crosby Valve & Gage Company) (page 7-3). The
thermal loads subseguently changed, but were lower than those
originally used. Therefore, TES considered the valves as remaining
qualified without need to contact Crosby Valve & Gage.

The loads on the outlet side of the SRV's were calculated by G/C.
They were transmitted to Westinghouse, letter CGGW-1815 dated
7/15/82 (pages 7-4 through 7-9), which found the loads acceptable,
letter CGWG-2628 dated 8/10/82 (page 7-10). Subsequently, new loads
were generated on one valve (8010-A) and re-transmitted to
Westinghouse, letter CGGW-1824 dated 7/30/82 (pages 7-11 and 7-12).
Once again, the new loads were found to be acceptaule, letter CGWG-
2639 dated 8/13/82 (page 7-13).

B. PORV and block valve gualification
The loads on both the inlets and outlets of the PORV's and block

valves were calculated by TES. The loads were gualified and found to
be acceptable by TES in accordance with the guidelines set forth in
Westinghouse Specification G-677458, and G/C Design Specification
DSP-544R-044461-000, The loads are summarized on page 7-14,

C. Comparison of calculai | PR 1
A -omparison of the loads calculated to be imposed on the SRV outlet
flange prior to 1ift, and the measured loads on the EPR] tested
valve are illustrated in a table on page 7-15. Please note that
Report EPRI NP-2770-LD, Volume 10 in section 3, part 3.1, page 3-1
states,
"The loads imposed on the safety valves during this test program had no measureable effect on valve
perability. The maximum recorded bending moment acting on the safety valve discharge flange s
reported for each valve test in Table 3-1. These valves are as-tested bending moments and do not constitute
a maximum allowable moment above which the valve wiil no longer funtion.”

Therefore, although the loads calculated to be imposed on the outlet
flange are significantly less than the EPR] test loads, operability
-annot be assured by this method., Operability was assured by having
alve lpads acceptable to the valve vendor as was demonstrated in
Section A and B above.

To assist with the reviews, the details of the SRV supports have
been included and are on pages 7-16 th ough 7-23, Please note that
the SRV is anchored at its base and gquided on the discharge to allow
snly axial movement. The only EPR] PORYV moment was 43,000 in.-1b,
which is larger than any allowable moment (page 7-14) to which the

vdlves are qualified,
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REFERENCE ) -40- ™ TELEDYNE

ATIACH M€ L ‘P-16(3-29

ENGINEERING SERVICE

30) BEAN i L HOAD
WAL T M AL TACMUSE TS Q2204

(617) 090 3350 Tw (710) 1247508

August 13, 1981

SCELGCO. |
oot B

mcswu:auw4'

Mr. Charles C, Barbier
Gilbert Associates, Inc.
152 Fairbanks Road

Oak Ridge, TN 37830

Subject: flass 1 Analysis of Pressurizer Relief System CROSBY SRV [nlet
Loads, V. C. Summer Station, Unit ]

Dear Mr, Barbier:

Per your request in our telephone conversation today please find the
loads on the inlet side of the CROSBY SRV at the valve face for loops A, B
and C. Please take note that My, M,, F,, F, are horizonta\ and that M and
Fy are vertical. Also note that the units are 1bs for Fy, F ¥ Fy and ig 1bs
for My, My and M;. The coordinate system is Global.

Loop A Loop B Loop C
f, + 2,712, - 1,808 + 5,037, - 5,307 + 1,693, - 2,007
F,  + 12,006, - 8,500 13,09, - 9,925 + 16,099, - 12,287
F, ¢ 717, - 3,705 + 503, - 44l ¢ 3,525, - 3,819
M, 171,410, -206,374 + 10,765, - 18,537 295,596, 245,336
M, 416,286, - 5,720 11,108, - 3,810 + 4,08, - 8,125
M,  +130,°11, 103,609 +209,755, -266,043  +103,610, -159,03¢

If you have any guestions or comments, please call me,
ancerel
DYNE Eth/ZE SERVICES
afu 9'%¢a4*1
Patrick D. Harrison,
Manager, Projects

POH/ba
cc: D, F. Landers (TES) R. D. Ciatto (TES)
K. W, Nettles (SCEAG) L B Barow°r (GAL)
C. A. Price (SCCAG) 0. W. Dixon .;\.E& )
D. R. Moore (SCFRG) H., £E. Yocom (GAl)
R. J. Hoffert (GAl) J. F. Bai ley ( SCEAG)
A. R, Hoffert (GAl) Carl Rentschler (GAl)
P. . Schmitzer (CGA]) John Palmer, Crosby Valve
NPCF /Whitaker (SCERG) T. Matty, westinghouse
Tim Adams, Weqtinghouse TES Document Contro)

(M)
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 Gilbert/Commonwealth ;e o onns

GILBERT ASSOCIATES. INC. P O Box 498 Reaging PA 19803 T: 2157762600 Cate Grasoe Tews B10 437

July 15, 1982

CGGW = 1815
Mr. J. B. Cookinham

Wwestinghouse Electric Corporation

PWR System Division

P. O, B.x 355

Pitesburgh, Penncylvania 13230
Re: V. C. Summer Nuclear Station Unic 1
GAl. W.0. 94-4461-C00
Pressurizer Relief Syster
file Code: 40.C
Reference: <CGCGGW-181l.
Response Code: KR,
Duar Mr. Cookinnam:

Attached to this letter are the forces and moments being applied
to the outlet flanges of the three (3) safety relief valves

1-8010A, 1-80138, and 1-8010C from the non-safety portion of
the Pressurizer Relief System piping. These va.

-Jyes supercedc
the previous values transmitted via OGCW-l8ll or July 8, 1982,

Alsc attached to this letter are the fcorces ani moments Deing
applied to the Pressurizer Relief Tank Nozz2.e Irom the non=safety
piping system., These values supercede the preovious values transe
mitted via CGGW-1811 on July 8, 1982.

Please covaluate the loads applied to the safovy valves and also
the loads applied to the Pressurizer Relief Tanx for acceptability
and inform Lilbert Asscciates of the review results,

TE ' . -~ - - -
§: :':;J nave ,’.!“.: 1JL::'.L.4R.::, ;gu‘is\_' cont ‘-: i)
-~ N - e b - o " id
“n1r \.‘!-""duJ'-i’ -':r‘: :rub; TOIES,
3 -
attachments ~ s /

v K ”lvd'o o

C. N. Rentschler
As=-Built Pigiag Verificastion
Tas< Manager
\";'11(( v
- AT Pracaics
relect Manages \

“tadng 4 Ngmrder | M Lomr mon Sell g A
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Y n rur asep gast & 132 3 ¢

GILRLDT ASSUCIATES, INC.] V. €. SULMNER W00 SUMELRRITILING CODE
READING, Py, NUCLEAR STATION[O9-44C1-204 ¢ M )

PIPING ENGINCERING ORINGINATOR: VEPIFIER: | pacr 001
PEPT. SMBER - 0422 ‘ Loeed € Yidouol OF 001

DATL: 22/ Ezg)« HITE 3)

2.10 NOZZLE LOAD SUMMARY

EOUIPMENT @ SAFCTY RCLICF VALVE TAGC MO, : 1-8010A

\NQZ2LE SIZE : 6" SCRVICE : RC  JOINT NO. ¢ ABUMEMILR-1400)
REFERENCE ¢+ PRESSURIZER SRV OUTLET FLANGE

ORICNTATION ¢ LOCAL (X = AXIAL, Y < VERTICAL)

LuAD CASE FORCES (LBS) MOMENTS (FT-LES)
(RUN 1.D.)
rx FY FZ MX MY vz

DEADVLIGUT

(ATCRIIP ) 1. -507. - «10. 13, 687,

T”Ul‘-':\‘.

(ATCRIIP -78. 123. 18 . 1972, 290. « 1448,

OLE .

(ATCRIIP ) *3, 3, t]. 2. t]1 4. Q.
—-1S[ |

CATLRILP ) «3. *3, 'l '}, | ¢15. 02,

LI O LORN

|
(ATCRMLS )| +1411%. 27740, *1048. 01487, t1411. % e$2C2
T—I_(TJ}D nt\. |
(ATeRLIP ) 230, «401. *318. ¢« 107, +208, | *243
l
{ ) |
l
NTE

. NUN ATCRIIP DATED 7/14/82
« RUN "IC]L\ZLS L"uTtD 7/ 12/32
¢ == POSITIVE AND MSECGATIVE VALLES
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VRS PP enen REp) iz 4 ¢

GILEERT ASSOCIATES, INC.| V. €. SUDLR L.U0. MMEER|HILING CODE
‘READING, PA. \CCLEAR STATION[O4-4481-2641 ¢ RCOI )

SIPING ENCINEERING ORINGINATOR: VERIFIER: | \CF Q0)
DEPT. SUMBER 0422 & *é:..'ﬂ: [25 fi 2%{ uF 001
D\Tna \I ¢ s“i}’ !

2.10 NO2ZLE LOAD SUMMARY

EOUIPMENT @ SAFCTY RELIEF VALVE TAC NO. : 1-80100

\NOZZLE S12E @ 6 SERVICE : RC JOINT NO. @ AMMDMICR-1010)
REFLRENCE ¢+ PRESSURIZER SRV OULTLET FLANGE

ORITNTATION @ LOCAL ¢X = AXIAL, ¥ = VERTICAL)

LOAD CASE TOINCLS (LES) MOMENTS (FT-Lés)
‘nl\ 1'0')

FX Fy F2 VX My v
DI ADaTIGHT . .
(ATCRITP ) ‘. -503. ‘. .26, o8, -4C8.
TILRMAL
cyteriie 0| -s2. 319, | ~198. 1718. 283, 016,
ulg
(ATCRILIP ) ", 02, 07, 2. . Y
sSE '
CTORILIY ) o, | 2 "9, ' 10, 7, i

t PLIRLORN
| yvremaes | e3175. | 6380, | *1%23, 01403, | *2107. 16700,

RIGID RLS.
i (ATCRIIP ) 9244, *386. *2%50. *155. *217. *103.

i IR .

1. RUN ATGRIIP DATED
2. PUN ATCRVLS DATED
T, e == POSITIVE WAD

-3

14/83
13782

EC TIVE VALVES
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|
|
|




‘.. L T R N5 ke '2\(,,°| Z’Jd ’ é
CILILAT ASSOCIATES, INC.| V. C. SUSCR V.0, SCMLTETTLING COPE
RCADING, PA. \UCLEAR STATION|04-94G1-2C4] ¢ Preny )
E PIPING ENGINECRING

- DEPT. NMUMEER 0452

VERITILR PAGL Ol

2.10 NO2ZLE LOAD SUMMARY

COUIPMENT @ SAFETY RELIEF VALVE TAC NO. @ 1-8010C

\QZZLEL S1ZC : 6" SCPVICE : RC JOINT NO. ¢ ASTAMEVPLR-1410)
REFCRENCE : PRESSURIZER SRV OUTLET FLANCE

OPICNTATION ¢ LOCAL (X = AXIAL, Y = YERTICAL)

LoD CASE FORCES (LLS) MOMENTS (FT-LES)
(PLN 1D
FX Fi rz MX My YA
TULADVEICHT
(ATCRILIP ) 11, -026. -3, 1. -4, -C3IR,
— 4

THER AL

(ATGRIIP ) =08, 618. 43, 1450. 11. -$08.
| OLE
| (ATCRIID ) 3, *13, 1. 2. 0]l 6,
| ssC

{ATCRILP 4, 17, ], €3, t1d '8,

ELOLDOYN i

CATGIMLS )| #1820, |+13813. *1807. *1001. *2C30. 14717,

“RIGID RLS.
{ATGRIIP t413. ti4]. 136, +1C0, LR 229,

——— e e  ——

MOE
1. PLN ATCRIIP DATED 7./14/82
2, PUN ATCRMLS DATED 7/12/82
G, ¢ == POSITIVE AND NEGATIVE VALUVES




VRE rae=enf RCOI Pt B 6 ¢
TCIITTRT ASSOCIATES, INC.] V. C. SUMNER  [%.0. SCMCEELILING copE | -
PEADING, PA. \LCLEAR STATION|O4-4461-204) « 1Ol )
PIPING LNGINECRING ORINGINATOR: VERIFICR: | PiCk CO1
DIPT. SUMRER 0422 / 2R Kakaoo | OF 001
PATE:" 22 :Q; /8

2.10 NOZZLE LOAD SUMMARY

LOQUIPMENT ¢ PRES. RELIEF TANA TAC NO. ¢ XTKR-S-PC

\OZZLE SIZE : 12" SERVICE : RC JOINT NO. @ ASS(MEMECR-1980)
REFERENCE : PRESSULRIZER RCLICF TANK FLANGE

QRIENTATION ¢ LOCAL (X < AXIAL: Y,2 - SHEAR )

LOAD CASE FURCES (LES) MOMENTS (FT-LES)
IRER 1:9.:)

FX ry FZ MX MY v2
DCADMELGHT
(ATCRIIP & SR, 8. =134, «31. 123. 167,
THEEMAL Zﬁ‘
(ATCRMAL | #2049, «57. -5887. €21. « 7723, 3081.
OBE
tATCRILIP ) 500, 550, *429, +1001. +2133. 23850,
SSE ¥
tATCLLIP ) +083, | *1054. 501, 211C3. 22377, *,478.
LLOYDOWN
(ATCRMLS )| *23519. +3000. *1148. 74100, 02185, | + 12838,

ri

CiD RES.
713 8 { +263. t314. *37. «010. *13C.

.

*1223.

\OTLE ¢
}. AN ATGRIIP DATED 7/14/82
2. RUN ATOGRMLS DATED 7712/82
7., % == POSITIVE AND MNECATIVE VALLES
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G. J. BRADDICK _;'&:ft' Foe 1L-1.2]
Weinenge ! ater Reactor FAOLINI e
Erectic Corparation Oivisions KLINKSIEK g et
GABEL L B seBgees e qeens
nRAMER August 190, 19882
L ff:;gﬁ‘ A.$S4.2308
e, 6. J. Braddick <ZﬁEICﬁT“ 5.0, CGE/4s
Cilbert Associates, Inc. — R
P.0. Eox 14.8 L —
Reacing, PA 13603 __1 15*%L2£..«
- o Theler
SOUTH CARQLINA ELEV?R'C 8 GAS CC”“R\W
VIRGIL C. SUvMER uL’[EAR STA
ﬁvessurw:er Safety and Relie a1ve Svste"
Dear Mr, Braddick:

N w

westinznouse has evaluated the pressurizer safety valve cutlet flanges
¢ transmitted in Gilbert Assoc1ates. Inc. letter CCIW-1815, 7/18/82.

¢ the pressurizer relief tank flange based on the reviced caleulated loads

Qur Systems Structera! Anmalysis Group has determinec that the pressurizer
relief tank flange lcads are acceptable. The applied loads on the three

sefzty valves have been shown to be acceptatle by our Pump and Valve Engineering

'€ srare

{f trere are any questions, pledse contact me.

very tr'\-‘hv' yours,
WESTINGHOUSE ELECTS
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PORV VALVE QUALIFICATIOM
SUB SYSTEM RC-01 SUMMARY

MB (IN-LB) MT (IN-LB) MAX (PSI) MAX (PSI)

CONDITION
Actual Actual

PCV-445A
DESIGN PCV-4458
PCV-4448

NORMAL 'UPSET -2 PCV-445A
PCV-4458
PCV-4448

PCV-445A
NORMAL/UPSET-3 1 PCV-4458B
PCV-4448

PCV-445A
PCV-4458
PCVv-4448




COMPARISON OF PRESSURIZER SRV OUTLET FLANGE LOADS

GAI'Y EPRI'Y
Bending Moment''¥"  Design Measured
Valve Load Case M, M, Moment Moment
8010A Thermal 13 587
Deadweight 290 1445
Norm. Design 303 -1445 1477 24,895/2074""
80108 Thermal 6 -468
Deadweight 383 916
Norm. Design 383 916 993 24,895/2074"
8010¢C Thermal 4 -583
Deadweight " -808
Norm. Design n 1346 1346 24,895/2074 "

1)
2)

3)

Moments are ft -Ibs

The moments shown were transmitted to Westinghouse for
evaluation and approval on GAl letters CGGW-1815 (pages 7-4
through 7-9) and CGGW-1824 (pages 7-11 and 7-12). These loadings
were ceemed acceptable on Westinghouse letters CGWG-2628

(page 10) and CGWG-2639 (page 13).

Moment shown is the lowest moment measured as given in Table

3-1 of the EPRI/CE Safety Valve Test Report for the Crosby HB-BP-86
6M6 valve (series 900 and 1400 tests) with inlet loop seal conditions
simna:;to V. C Summer
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EG&G QUESTION NO. 8

As part of comparing inlet piping configurations of the plant safety valves
and the test valves, a comparison between the two inlet piping pressure drops
should be made. Provide a numerical comparison between a calculated plant
pressure drop and the test pressure drop. Explain how the plant pressure
drop was calculated.

RESPONSE :

Table B-3 of "EPRI PWR SAFETY AND RELIEF VALVE TEST PROGRAM, GUIDE FOR
APPLICATION OF VALVE TEST PROGRAM RESULTS TO PLANT-SPECIFIC EVALUATICNS"
lists the inlet piping pressure drops for the different valves/piping
configurations tested. Per Table B-3, the Crosby 6M6 test inlet piping
pressure drop for steam discharge is 263 psi. This value can be compared
to the 50 psi inlet piping pressure drop calculated by a plant-specific
RELAPS/MOD1 analysis of the V. C. Summer plant for steam flow conditions.

The gquidelines of the EPRI plant-specific evaluations report referenced
above indicate that: "if the plant pressure difference is less than the
test pressure difference, the in-plant valve would be expected to have
performance at least as stable as the tested valve." Since the V. C.
Summer SRV's valve/piping configuration pressure drop during steam flow
discharge is less than 263 psi, the plant safety valves are expected to
perform as stable, or better, as the Crcsby 6M6 valves tested.

The plant specific analyses performed were not designed to simulate in
detail the pressure wave reflections and interactions upstream of the SRV
following valve opening., The inlet piping pressure drop criteria
discussed above is intended, in part, to evaluate the susceptibility of
plant-specific SRV valve/piping configurations to these pressure
oscillations. Since the V. C. Summer SRV valve piping configuration meets
the inlet piping pressure drop criteria, the present design is deemed
acceptable from this standpoint.

8-1



EG&G Question NO. 9

The submittal states that backpressures at the safety valves were analyzad
for steady state steam dischage from all three safety valves and were shown
to be less than 500 psig. It does not, however, identify the expected
backpressure for loop seal discharge from the safety valves. Provide this
value for expected backpressure and assure that it was enveloped in the EPRI
hot loop seal discharge tests.

Response:

The RELAP 5 analysis was conservatively evaluated assuming all three
SRV's are activated simultaneously. In addition the flow rates used to
develop the flow area for the SRV's were increased 17% over design flow
(see response to question no. 13). The resulting transient valve
backpressure is given in Figures 7.1 through 7.3 (pages 9-2 through 9-
4). In all cases the peak transient backpressure is below 600 psig, and
the steady state backpressure is less than 450 psig.

The results of the EPRI/CE test #917 indicate a peak valve backpressure
of 600 psig. Therefore, the V. C. Summer SRV transient backpressure is
enveloped by the EPRI hot lcop seal discharge.
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EG&G Question No. 10

The submittal does not present details of the thermal hydraulic analysis.
Provide a report or other documentation that contains at least the following
information: For the analysis involving discharge of saturated steam with a
380°F loop seal through the safety valves, identify parameters used such as
peak pressure, pressurization rate, valve opening pop time, and time step.
Provide rationale for the values used. Explain how many volumes were used in
pipe seguents of the thermal hydraulic model. Provide a copy of the computer
printout from the RELAP 5 analysis of the loop seal/steam discharge through
the safety valves.

RESPONSE :

The RELAP 5 analysis for the discharge of saturated steam with a 380°F
loop seal was conservatively evaluated using the following parameters and
conditions:

1s Pressurizer

The highest valve inlet pressure for a pressurizer steam discharge
corresponds to a Locked Rotor Transient (Ref. EPRI - 'Valve Inlet
Fluid Conditions for Pressurizer Safety and Relief Valves in
Westinghouse Designed Plants', March 1982)

Pmax = 2592 psia
Pressurizer pressure surge rate = 216 psi/sec.
Valve opening pressure = 2499.7 psia.

2. Valve opening pop time:

The SRV pop time was assumed to be 0.040 seconds based on the valve
manufacture-'s specifications. Based on the EPRI/CE tests for hot
loop seal discharg. the valve opening time in all cases exceeded
.040 seconds.

10-1




The shorter the opening time the more conservative the analysis
becomes. A shorter opening time allows for the loop-seal water
slug to maintain more of its ‘ntegrity and thus produce higher
water-slug induced loads. In 2adition, the quicker opening time
also results in higher initial fluid acceleration, and therefore,
higher piping loads.

RELAP 5 Time Steps:

The maximum time steps were evaluated using the courant limit.

At =4X
V+C
where: At = maximum time step
AX = mininum nodal length
V = maximum phasic velocity
C = speed of sound

[n addition tre minimum time step used was 1 x 10-7 seconds.

RELAP § Time Steps Information

Requested Time Step: 5.0 x 10-5 sec.

Minimum (allowed) Time Step: 1.0 x 10-7 sec.
Minimum (actual) Time Step Used: 1.95 x 10-7 sec.
Transient Duration: 0.8 sec.

Total Attempted Advancements: 16756

Total Repeated Advancements: 65

Total Successful Advancements: 15691

Total Reguested Advancements: 16000

The Safety Relief Valve inlet and discharge lines were modeled
using a 168 volume and 169 junction RELAP 5 model. Since all the
valve setpoints are 2500 psia, the hydraulic forces were evaluated

assuming all valves open simultaneously.

The general isometric for the SRV discharge piping is given in

10-2



The general isometric for the SRV discharge piping is given in
Figure 10-7. Tne nodal model from the SRV's discharge to the
relief tank are given in the atiached figures (Calculation page
Nos. 12/61 thrcugh 15/61, Attachment pages 10-3 through 12-6). In
general nodal spacing is determined as follows:

Near the valve outlet the node size is initially
restricted by the geometry of the pipe segment and is
typically less than 0.5 feet. As the piping network
enters iato the main header the nodal lengths are
permitted to get larger, typically less than one foot.
The main header nodal lengths gradually increase up to
approximately four feet.

Forcing Function Results
The forcing function results are given in Attachment pages 10-8
“hrough 10-33. A copy of the compute run is available for review

at Soutk Carolina Electric and Gas Enjineering offices in
Jenkirsville, South Carolina.

10-2a
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£C4G Question No. 11

The submittal presents tie loop seal temperature distribution that was used
as input to the RELAP § analysis, buc does not explain how the simmering of
the loop seal water through the safety valve was simylated in the RELAP §
calculations, Explain how the valve flow area was varied in the analysis as
water passed through the valve and how long the simmering process lasted
before the valve popped open., Specify the resulting water flow rate and
explain why this was deemed to be appropriate.

Responsa:

The SRV's wer2 ramped open linearly in ,040 seconds. No simmering was
accounted for. Since the loop seal water temperature is 380°F the water
flow through the valve was determined by the RELAP § model. The maximym
water flow through the valve (1.e., before loop seal clearing) fis
approximately 437 1bm/sec @ 0.1 seconds, well after the valve is fully
open,

The model used for valve opening is considered conservative since the
simmering was not taken into account and the valve was fully open in
.040 seconds. Simmering would prolong the valve opening time and allow
more of th2 loop seal water downstream of the valve to flash, reducing
Toads.

1141




ESLG Question No, 12

The submittal states that the thermal hydraulic anmalysis was performed using
RELAP 5/MOD1 and that the RELAP § control system was used to calculate the
fluid forces. I[dentify the methodology used to calculate forces from RELAP
§/MO01 and provide additional verification that the methodology produces
accyrate force histories for similar problems.

Response:
The nethodoio?y used in calculating forces is attached (Attachment pages
12-2 through 12-12); in addition the same methodology is used in RELAP §
- FORCE wnere additiona)l comparisons are given for the EPRI/CE test Nos.
1411 ang 908 (Ref, RELAP 5-FORCE Verification Manual - UCCEL, 1984).

The above information along with that previcusly submitted verifies the
methodology used in determining the SRV discharge piping fluid forces.

1241




Arpendix A

FLUID TRANSIENT INDUCED FORCES CALCULATICHN

:
u
A.l GENERAL DISCUSSION :
|
l
|
!

Calculation of the pipe forcing functions rejuires rodelling of
the piping system and analysis of the azriicable transierts with
the RELAPS/MODIl pregram, While the code evaluates the time
dependent thermofluid conditions in the piping, the transient
induced forces are not directly evaluated. These forces can,
however, be calculated from the results of the therscfluid

calculations as derived below.

A.2 THEORY

C:f The force on a piping system can be evaluated by the following

2,3

equation for homogeneous one-dimensional flow:

F o (P*aV|Vi)Ay = (P ¢ cVIVI) Ay @ 7% !y SVAdX Asl

ipe
(gogco’ (net pressure - momentum force) + (acceleration force)

where A = pipe flow area

F = force on piping

s
[}

pressure
< = Jdensity
t = time

® fluid velocity

1.2 ® pipe section indices




- S$ince the fluid conditions are constant wi:thin any Somsrsi "miure,

the acceleration force term above may be approximated as:

d Im

3 . . | » -~
T ‘x cVAdX = It (m ch) = boy Tt A=d
where ch s contrel volume length
m e control volume mass flow rate
Therefore, the total force eguaticn for a constant area sansrol
volume becomes: |
Feo(PsaVIVI)A=(PeoViV)AeL, &8 A3
. | : | 2 ev dt . |
Extending the above expression to a two-fluid case as used by
RELAPS /MOD1:
Po [®ea, o viv,iea, s, vivh, A4
- (P + 3, 0, v, Vzl 0, by, vv'vvl)z] A
d
* ch ax (m, ¢ m,)

where 2 = void fraction |
1 = ligquid phase

V = vaper phase

If more than one control volume exists, the pressure-mormentum terms
cancel out except at an open end of the pipe as snown in Figure

A-2. Therefore, the force for a straight run of pige with more ,

oy

than one control volume becomes:

Feo (PP o+

*




oo

where P_ = environmental pressure

| g
If the pipe does not have any copen ends, as in the case of an

operational transient, the force term is simply:

A.3 APPLICATION AND VERIFICATION CF THEORY i
‘ |
’Gzlbcrt Associates, Inc. has developed a RELAPS/MOCL preocesseor
for the evaluation of equations A-3 and A-6. Thit m_lhodology
has been verified by analyzing the steam line rupture given in |
Figure 3-3 which has alsco been analyzed by Hcodyz, sStrong and

3, and Burke and chb‘. Figures A-4, A-5, and A-§6 compare

Baschiere
the results ©f the analysis using RELAPS/MOD] with answers recorted
previously by Burke and wesb®., The magnitude and timing of the |
forces compare favorably. The small differences seen are probably

due to the inclusion of friction in the RELAPS/MOD]l model, which was

not included in the other calculations.

22N TN S —
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Appendix A

REFERENCES

V. H. Ransom, et .al., "RELAPS/MOD] Ccde Manual," Vols. 1 and
EG4C 1daho, NUREG/CR-1826, March l1381.

F. J. Moody, "Fluid Reaction and Iimginzement lLoads,"
Conference on Structural Design of Nucleay Plant Facilities,

ASCE, Chicago, 1971,

B. R. Strong, Jr., and R, J. Baschiere, "Pipe Rupture and
Steam/Water Hammer Design Loads for Dvnamic Anaiysis of
Piping Systems," Nuclear Engineering and Design, Vol. 4%,
1978, p. 419-428,

V. R. Burke, and S§. W. Webb, "RELAP4/THRUST Computer Code

Manual,™ March 1%80.
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£646 Question No. 13

Report the flow rates through the safety valves and PORV's that were assumed
in the thermal hydraulic analysis. Because the ASME Code requires derating
of the safety valves to 90% of actual flow capacity, the safety valve
analysis should be based on a flow rate of at least 111% of the flow rati

of the valve, unless another flow rate can he justified, Provide information
explaining how derating of the safety valves was handled.

Response:
The derating of the SRV's and PORV's are handled as follows:
Safety Relief Valves
Design Flow Rata = 420,000 Yom/hr @ 2499.7 psig

To allow for code derating and 5X margin the flow used to determine
maximum valve flow area is 4 1bm/hr x 1,08 = 490,000 1bm/hr

This 1s a 17% increase over valve rated flow., A preliminary RELAP § run
was made in order to determine the valve flow area reguired in order to
achieve this flow (0.0197 ft2).

P r Relief Valv

Design Flow Rate = 210,000 bm/hr @ 2364.7 psig.

Similar to the SRV's a 17% margin was applied. A preliminary RELAP §

run was mage in order to determine the maximuym area to achieve this flow
(0.0134 ft2),

131




EG&G Question No. 14

The submittal does not present details of the structural analysis. Provide a
report or otkaer documentation that contains at least the following
information: For the analysis involving discharge of saturated steam with a
380+F loop seal through the safety valves, identify a) the time step used ir
the forcing function time histories, b) the time step used in the integration
solution, c) damping values used, d) the cutofi frequency if modal
superposition was used, e) and the spacing between lumped masses in the
structural model, f) provide rationale for the values used, g) explain how
the connections to the pressurizer and relief tanks were treated in the
structural model, h) identify the manufacturer and mode! numbers of snubbers
used to suppert the safety valve piping (down to the relief tank) and specify
tne stiffnesses used in the model to represent the snubbers, i) provide a
copy of the computer printout from the TPIPE and TMRPIPE analyses of the loop
seal/steam discharge through the safety valves, j) also, provide clear,
readable 2s-built drawings of the piping configuration from the pressurizer
to the relief valve showing dimensions, pipe sizes and locations of pipe
supports and snubbers.

Response:
[tem a)

The time step used in the forcing function time history analysis is
0.0005 seconds. (See rr ‘onse to Question #1C for further
discussion).

[tem b)

The direct integration solution time step used for the GAI analysis
is 0.001 seconds. This is considered to be sufficient since it
allows the piping response to adequately account for a dynamic
frequency of up to approximately 250 Hz. It is estimated that one
cycle can adequately be modelled by four points allowing up to 250
cycles to be modelled in a one second time period.

For the TES portion of the analysis, a time step of 0.004 seconds
was used which was considered to adequately model the dynamic
character15t1cs of the RCO3 piping since no dynamic effects of the
blowdown could pass beyond the anchor point at the inlet to the
SRV's,

[tem )
The damping valves used to formulate the damping matrix 'C' were a
= = 0.0 for the GAI portion of the analysis. This yields a
damping matrix of zero which is both conservative and allows for
more refined futuie Analyses if required. Thz daping values used
in the TES portion o the analysis were a= 1,106 and § = 0.0000707.

[tem d)




The cutoff frequency is not applicable to the analyses under
consideration since direct integration was used rather than modal
superposition.

Item e)
The spacing between iumped masses is s indicated on the piping
isometric drawings listed under [tem J. [n the TPIPE computer code,
used for the GAl analyses, all node points are mass points so that
reasonable mass point spacing is assured by appropriate and
reasonable modellin¢ techniques.

[tem f)
Rationale for the above items (a - e) is described above.

item g)
The flexibility of the pressurizer relief tank was incorporated into
the piping analysis of RCOl by means of spring constants. The
pressurizer nozzies (three SRV's and one PORV) were all modelled as
rigid anchors.

[tem h)
Pages 14-3 through 14-7 summarize support data for all supports in
RCO1/RCO3. The manufacturer and model numbers of the snubbers are
provided along with other pertinent information. The snubbers were
considered rigid in the dynamic analysis of the system,

[tem 1)

The requested computer output is identified as follows:

Run ID Date Description
ATGRMLS 7/12/82 RCO1 SRV Blowdown

This copy is availahle for review at South Carolinma Electric & Gas
Engineering offices in Columbia, South Carolina.

[tem j)
See isometri. drawings listed below:

[sometric Owg. No. Sheet

C-314-601
C-314-601
C-314-601
C-314-601
C-314-601
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Isometnic No Analysis Node Snubber
Support Mark | Teledyne Analysis/ | Analysis No PA Support Size, IF Support Source of
No GAI Analysis (u«!e Teledyne/GAI Pipe Size | Elev Type Applicable ] Class Member/Stre=s Ratio Allowable
RCH 034 C 314601 /N {7017 J149/H149 6 482 |Sprning 1 3x3x3/8 /0.35 NF
RCH 035 C 314601 /3 RCO1 J145/H145 6 482 |Sprning 1 Ix3x3/8 (ltem 3)/0 35 NF
RCH 041 C 314601 /N RCO1 |1461/5146 6 482 |Snubber |PSA-15 1 Stresses Neghgible
RCH 042 C 314601/ RCOY }1941/5194 6 482 |Snubber |PSA 15 1 Stresses Negligible
RCH 043 C 314601 /31 RCO1 15015150 6 482 |Snubber JPSA-15 1 Stresses Negligible
[~ RCH vaa C 314 601-1/31 RCO1 [1951/5195 o 482 |Snubber [PSA-15 1 Stresses Negligible
[ RCH 04 ( 1601 1/ RCO1 J14215142 6 480 |Snubber |PSA 15 1 Snubber (Item1) /015 LCD Sheets
RCH 046 C 314 601 1/31 RCOY |1931/5193 6 480 |Snubber |PSA 15 1 Snubber (Item 1) /0 14 LCD Sheets
RCH 047 C 314 601 /31 RCO1 | 14955187 3 477 |Snubber |PSA 15 ] Snubber (Item 1) /0 66 LCD Sheets
RCH 048 C 314601 1/31 RC O 1492/5188 3 477 Snubber JPSA 15 1 Snubber (item 1) /0 83 LCD Sheets
RCH-049 C 314601 /N RCOT J92/R92 6 477 |Rigid 1 Weld (Item 110 3) /070 NF
RCH 054 C 314 601-1/31 RCO1 |962/TR99 6 477 |Rigid 1 Hilti- Kwik Bolts (item 7) /087 | Mfr Catalog
and IE 7902
RCH 051 C 314 601 UN RCOY J192/5192 3 477 |Snubber |PSA 6 1 Stresses Neghgible
RCH 052 C 311601 1/31 RCO1 |8301/584 3 477 |Snubber jPSA 6 1 4x3x3/8 (tem 3) /054 NF
RCH 053 C 314 601 1/ RCO1 |8101/5811 3 477 |Snubber |PSA 6 1 WAax13 (Item 3) /043 NF 1
RCH 401" C 314601 1/31 RC 01 1609/G117 Viv PCV 477 Two PSA-1 5 ) CAax7.25 (Item 1) 055 NF l
4448 Snubbers
RCH 4017 € 314 601-1/31 RCO1 |1209/G121 Viv 80008 | 477 |Two PSA 15 1 |Stresses Negligible ]
Snubbers
RCH 4018 C 314 601-1/31 RCOY |1371/vi38 viv. 8000C | 479 |Two ' PSA- 65 1 Cax7 25 (item 2) /069 NF I
JDODer

dg -3 Note Stress Ratios histed as "Stresses Neglibible™ are less than 10% of their Allowables




hometrnic No Analysis Node Snubber
Support Mark leledyne Analysis Analysis No PA Support Size, IF Support Source of
No GAL Analysis Code Teledyne/GAI Pipe Size Elev Type Applicable | Class Member/Stress Ratio Allowable
RCH 4019 C 314601 /N RCO1 |1331/V134 Viv 4458 | 479 |Two PSA 15 1 Stresses Neglhigible
Snubbers
RCH 4020 C 314 6011/ RCO1 |8703/87 3 476 |Snubber PSA 15 1 Snubber (Item 2) /0 85 LCD Sheets I
RCH 036 C 314 601- /N RCO1 |1282/H128 6 478 |Spring NNS | Welded Beam Attch (Item 4)/ 71 | LCD Sheets ]
RCH 037 C 314 601 /N RCO1 |66/H66 6 472 |Spring NNS | Welded Beam Attch (Item 2)/.31 | LCD Sheets
RCH 038 C 314601 1/31 RCO1 |62/H62 6 472 |Spring NNS | Welded Beam Attch (Item 2)/.35| LCD Sheets
RCH 039 C 314 601 /31 RCO1 |7706V/HTIN 477 |Sprning NNS Spring Can (Item 5)/.92 LCD Sheets
RCH 040 C 314 601 /31 RCO1 J107/H107 6 472 |Spring NNS Welded Beam Attch (Item 1) LCD Sheets
/0.25
RCH 054 C 3146011731 RCO1 [114/R114 3 477 |Rugud NNS 3" x 3/4" BARx0'-111/2" (Item 1) NF
/0 43
RCH 055 C 314 601 /N RCOT J113/5190 3 476 |Snubber PSA 6 NNS W4x13 (item 4)/0 54 NF
CH 056 C 3*'4602-1/3 RCO1 11355190 3 476 |Snubber PSA 6 NNS Hitti-Kwik Bolts/0 85 Mfr Catalog
and IE 79-02
RCH O C 3146011/ RCO1 |1082/5108 6 472 |Snubber PSA 15 NNS Hilti Kwik Bolts/0 87 Mfr Cataloy
and IE 79-02
RCH J58 C 3146011/ RCO1 |1891/5108 6 472 |Snubber PSA-15 NNS Hilti-Kwik Bolts/0 39 Mfr Cataiog
: and IE 7962
RCH 059 C 314 601-1/31 RCO1 |1061/5106 6 472 |Snubber PSA 15 NNS Stresses Neghgible
RCH 060 C 314 601-1/31 RCO1 J1831/5101 6 472 |Snubber PSA 6 NNS Stresses Neghgible
RCH 061 C 314 601-1/31 RCO1 |1822/5182 6 472 |Snubber PSA 15 NNS Stresses Negligible
RCH 06. C 314601 1/31 RCO1 §76/576 o 476 |Snubber PSA 15 NNS Snubber (Item 1)/0 78 LCD Sheets
RCH 063 C 314 601 1/31 RCOT 131455131 3 479 |Snubber PSA 6 NNS Stresses Neghgible
RCH 064 ( 14601 1/3 RCO1 1312/5131 ) 478 |Snubber PSA b NNS Stresses Neghgibie
14 -4 Mot e Rt lict v Maonhhihln® cthan * af thoir Allaw ahleg



sometric No Analysis Node Snubber
Support Mark | Teledyne Analysiv/ | Analysis No PA Support Size, IF Support Source of
NoO GAI Analysis Code Teldyne/GAI Pipe “ize Elev Type Apphlicable ] Class Member/Stress Ratio Allowable
RCH 065 C 314601 /31 RCOY J1273/5126 6 477 |Sr.ubber PSA 15 NNS Stresses Neghgible
RCH Sbb C 314601 VN RCO1 J1031/5103 6 472 |Snubber PSA-15 NNS Stresses Negligible
RCH 067 C 314 601 1/3) RCO1 |6701/567 6 472 |Snubber PSA 6 NNS Weld (Item 2 to item 3)/0 50 NF
r RCH 068 C 3146011/ RCOT |65/564 6 472 |Snubber PSA 15 NNS Stresses Negligible
RCH 069 C 314 601 /31 RCO1 |6301/563 6 472 |Snubber PSA 15 NNS Stresses Negligible
RCH O C 314601 1/ RCO1 |6101/561 6 4,2 |Snubber PSA -6 NINS Snubber (Item 1)/0 62 LCD Sheets
RCH 391 C 314 601 /31 RCO1 (972157 6 474 |Snubber PSA 15 NNS Stresses Neghgible
RCH 392 C 314601 1/30 RCOV 9171517 b 471 |Sonubber PSA 15 NNS Hilti-Kwik Bolts for Item 5/0 83 | Mfr Catalog
and IE 79-02
KCH 397 C 314 601 UN RCO1 ]103/5103 6 472 |Snubber PSA 15 NNS Stresses Neghigible
RCH 398 C 314601 /N RCO1 |63/563 6 472 |Snubber PSA 15 NNS Hilti-Kwik Boits (Item 7)/0 63 Mir Catalog
and IE 79-02
RCH 4000 C 314601 /3 RCOY J1003/51 6 475 1Snubber PSA 15 NNS Stresses Neghgible
RCH 2001 C 314 601 1/30 RCOY J1072/5189 6 472 |Snubber PSA 6 NNS Stresses Neghigible
RCH 4002 C 314 601 UN RCO1 |5602/557 6 470 |Snubber PSA 15 NNS Stresses Negligible
RCH 4003 C-314 601 1/31 RCO1 J1271/5126 6 476 |Snubber PSA 15 NNS Stresses Negligible
CH 032 C 314601 2/32 RCO1 |701/H45 6 472 |Spring NNS Welding Lug (Item 2)/0 27 LCD Sheets ]
RCH 03 C 314 601-2/32 RCO1 |1601/H163 6 472 |Spring NNS Weldless Eye Nut (Item 8)/0 32 LCD Sheets I
RCH 070 C 314 601 2/32 RCO1 16215162 b 472 }Snubber PSA -6 NNS Snubber (Item 1)0 58 LCD Sheets I
RCH 085 C 314 601 2/32 RC 01 7025/5160 6 472 |Snubber PSA 15 NNS Hilti Kwik Bolts (Item 4)/0 73 Mfr. Catalog
and It 79-02
RCH (86 €314 601 2/32 RCOY |3004/5159 6 473 |Snicbber PSA B NNS Snubber (Item 1)/0 14 LCD Sheets l
4 -5 Note Stress Ratios histed as "Stresses Neghbible™ are less than 10% of their Allowables



Isc netnic No Analysis Node Snubber
Support Mark | Teledyne Analysis/ | Analysis No PA Support Siwze, If Support Scurce of
No GAI Analysis Code Teledyne/GAl Pipe Size Elev Type Applicable ] ¢ Member/Stress Ratio Aillowable
RCH 087 C 314 601 2/32 RCOY J1672/5167 6 467 |Snubber PSA-6 NNS Snubber (Item 1)/0 74 LCD Sheets
RCH 088 C 314 601-2/32 RC 01 1674/5167 6 467 |Snubber PSA 6 NNS Snubber (Item 1)/0 92 LCD Sheets
RO M 089 C 314 601/2/3. RC O1 1612/5161 b 472 |Snubber PSA-15 NNS Hilti Kwik Bolts (Item 4)/0 98 Mfr Catalog
and IE 79-02
RCH 090 C 314 601-2/32 RCO1 16035164 6 472 |Snubber PSA 1S NNS Attch Pad (Item 3)/0 81 NF
RCH 09 C 314 601-2/32 RC 01 200155165 6 473 |Snubber PSA 6 NNS Snubber (Item 1)/0 43 LCD Sheets
RCH 092 C 314 601-2/32 RC 01 7722/5196 6 474 |Snubber PSA -6 NNS Snubber (Item 2)/0 24 LCD Sheets
RCH 093 C 314 601-2.3/32 R(C 23/A23 6 480 |Anchor 1 Weld of Item 8/0 82 NF
01,03
ROH 094 C 314 601 2,3/32 RC /A1 6 480 |Anchor 1 Weld of item 8/0 82 NF
07,03
RCH 09" C 314601-2,3/32 RC 37/A37 6 480 |Anchor 1 Weld of Item 8/0 82 NF
0103
RCH 3193 C 314 601 2/32 RC 01 704/5199 6 472 |Snubber PSA-1S NNS Hilti- Kwik Bolts (Item 5)/0 84 Mfr Catalog
and IE 79-02
RCH- 394 C 314 601-2/32 RCO1 }9198/5198 6 473 |Snubber PSA 15 NNS Hilti-Kwik Bolts (Item 8)/0 77 Mfr Catalog
and IE 79 02
CH 028 C 313 601-2/32 RCOY 173/14173 12 458 |Sprning NNS Spring Can/ 64 LCD Sheets
RCH 029 C 314 601-2/32 RCON 43/H44 12 450 |Spring NNS Welded Attch (Item 5)/0 61 LCD Sheets
RCH 030 C 314 601-2/32 RCOY |181/R18) 12 428 |Spring NNS Welded Lug (Item 1)/0 56 LCD Sheets
RCHON C 314 601 2/32 RC O 169H169 12 465 |Spring NNS Beam Attch. (Item 8)/0 97 LCD Sheets
RCH O C 314.601.2/32 RCO1 1802/5181 12 428 |Snubber PSA 15 NNS Trumon (Item 4)/0 81 NF
R( 173 < 1 601-2/32 RC O 1793/5180 12 428 |Snubber PSA 6 NNS Snubber (Item 1)/0 84 LCD Sheets

I -¢ Note Stress Ratios hsted as “Stresses Neghbible™ are less than 10% of their Allowables



lsometne No Analysis Node Snubber

sSupport Mark leledyne Analysis Analysis No PA Support Size, IF Support Source of
NO GAl Analysis Code Teledyne/GAI Pipe Size tlev Type Apphcable | Class Member/Stress Ratio Allowable
R(CH 074 C 314 601-2/32 RCO1 17915179 12 428 |Snubber PSA 1f NNS Trunon (Item 4)/0 95 NF
RCH 075 C 314 601 2/32 RCO1 }1783178 12 430 |Snubber PSA S0 NNS Hilti-Kwik Bolts (Item 4)/0 85 Mfr Catalog
end IE 7902
RCH 076 C 314601 2/32 RCO! 1781178 12 430 |Snubber PSA S0 NNS Hilts Kwik (1tem 4)/0 98 Mfr Catalo
and IE 790
RCHO77 C 314 601-2/32 RC 01 1861 ')_18() 12 439 |Snubber PSA 15 NNS Weld item 1 to plate /0 74 NF
RCH 078 C 314 601 2/32 RC 01 17718177 12 448 |Snubber PSA-50 NNS Hilti- Kwik Bolts (Item 4)/0.79 Mfr Catalog
and IE 7902
i RCH 079 C 314 601-2/32 RCO 1761/5176 12 450 |Snubber PSA S0 NNS Hilti-Kwik Bolts (Item 11)/0 83 Mfr Catalog
and IE 7902
RCH 080 C 314.601-2/32 RCON 17515175 12 452 |Snubber PSA S0 NNS Hilti-Kwik Bolts (Item 3)/0 50 Nifr Catalog
and IE 79-02
RCH 081 C 314 601-2/32 RC O 1741/5174 12 453 |Snubber PSA 50 NNS Hilti Kwik Bolts (Item 4)/0 49 Mfr Catalog

and If 79-02

——

(1082 C 314 601-2/32 RCO 17215172 12 458 |Snubber PSA 50 NNS Hiltr-Kwik Bolts (Item 3)/0 66 Mfr Catalog
and IE 79-02
CH 083 ( 1601.2/32 RCM 17G/5170 12 462 |Snubber PSA-15 NNS Snubber (Item 1)/0 72 LCD Sheets
CH 0843 C 314 601-2/32 RCO1 13015513 12 469 |Snubber PSA 50 NNS Hilti- Kwik Bolts (Item 8)/0 86 Mfr Catalog
and IE 7902
RCH 390 C 314.601-2/32 RC 01 |40/540 12 456 |Two PSA -6 NNS Hilti-Kwik Bolts (item 8)/0 85 Mfr Catalog
Snubbers and IE 79-02

CH 395 C 314 601 2/32 RCO1 |1801/5181 12 427 |Snubber PSA 6 NNS Stresses Neghgible I
ROt 1o ( 14 601 2/32 RC O1 NA/RS3 12 427 |Rugd NNS Hilti Kwik Bolt (Item 1)/0 63 Mfr Catalog
and IE 79-02
CH 399 { 14 601 2/32 RC O 13/13 12 464 |Snubber PSA 50 NNS Hilti- Kwaik Bolt (Item 2)/0 81 Mfr Catalog
and IE 79-02

il -7 Note  Stress Ratios isted as “Stresses Nealibuble™ are less than 10 of their Allowables



EG&G Question No. 15

The submittal states that the structural analysis on the piping system was
performed using the TPIPE and TMRPIPE computer codes. It further states that
these programs have had application on numerous projects in the nuclear
industry. Provide verification that these programs have produced accurate
results for problems similar to a valve actuation in the safety valve/PORV
piping system., Explain whether the dynamic piping response was obtained
using the direct integration, modal superposition, or other solution
technigue.

Response:
1. TPIPE:

The TPIPE computer code has an extensive testing program to execute
all logical options designed into the code. Twenty-eight example
problems or benchmarks were develoged to test all the options or
combination of options availabie.(l)

Three independent and widely accepted computer :--ograms, PIPESD,
PISOL, and SAPIV, were employed to prove the accuracy of the TPIPE
results. Each benchmark that considered static or dynamic analysis
was modeled and executed with one of the three programs. The
ensuing results were then compared with the corresponding TPIPE
results to confirm accuracy.

A benchmark problem involving time history (direct integration)
analysis of time varying nodal loads similar to those resulting from
a valve actuation in the safety valve/PORV piping is run as part of
the TPIPE testing program.

(See response to Question #14 for a description of the methods used
in obtaining the dynamic piping response).

Later program revisions are verified by comparison with previously
verified benchmark outputs.

2. TMRPI®E:
A letter from TES which illustratas the NRC acceptance of TMRSAP is
attacheid (Attachment pages 15-2 and 15-3). TMRSAP is the analytical
sub-program of TMRPIPE which performs the stress calculations.

(1) Reference: 'TPIPE Verificaticn Manual', PMP Systems Engineering, Inc.,
500 Sansome Street, San francisco, California, Revision 1, Octooer 1977,

15-1
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May 14, 1986
865-051

Mr. Alfred Hoffert

Giibert Assocfates, Incorporated
P. 0. Box 1498

Reading, PA 19603

Reference: NRC Inspectifon Report and Docket No. 99900513/85-01
Dated July 11, 1985

Dear Mr, Hoffert:

In response to your request that we provide documentaticn of TMRSAP
verification, the following is offered.

On January 7-11, 1985, NRC personnel canducted the Referenced Inspec-
tion at our facility in Waltham, Massachusetts. The purpose of this
inspection was to review our Qualfty Assurance Program in the areas of com-
puter code verification, computer code error hand1ing procedures, and pipe
support design calculations,

Regarding computer program ver{ficaticn, the following 1s an excerpt
from the Report:

"The development and verification of the computer program TMRSAP,
which s used by TES in the design of safety-related ftems was
reviewcd during this 4{nspection, Technical Engineering Proce-
dures TEP-1.005, Application Computer Program Development, was
reviewed and utflfzed throughout the fnspection of TMRSAP,

The computer code TMRSAP, wiifch was developed internally by TES,
s used for static and dynamic analysis of linear piping systems.
It employs a finite element solution technique with a library
consisting of curved and strafght pipe elements, and a boundary
element for simulation of pipe restraints., TMRSAP provides capa-
bi11ty for analysis of such static loading as deadweight,
thermal, and pressure elongation loadings, Capadilities for
dynamic analysis fnclude response spectrum and time history (bot

modal and direct) analysfs, Solutfon methods include Gaussian
elimination for static solutions, and determinant search or sube.
space fteration for the modal dynamic solutions, Direct
fntegration is performed with the Wilson-0-method.
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TES verified TMRSAP by a comparison of the outout of 22 ver!fica-
tion prodlem solutfons with either the vresults of hand
calculations or the output of other computer codes (STARDYAE,
EPIPE, ANSYS, and ADLPIPE)., Ouring this {nspection all verifica-
tion problems were reviewed, Although the verification of this
code was done according to a general design contro! procedure
(Section 2.0 of the TES Quality Assurance Manual), 1t was found
to meet the requirements of the latest TES procedure controlling
cemputer code verffication (TEP-1-00%), with cne exception., The
exception was that the source code 1'sting and computation oute
puts were not fncluded 1n the verification manual. However, the
computation output includes a source code listing that was
clearly f{dentified in the ver{fication manual and was readily
avatlable at the TES office. No violations or nonconformances
were fdentified during this part of the {nspection.”

Please call {f you have any questions regarding the foregoing,

very truly yours,

TELEDYNE ENGINEERING SERVICES

R1char/b%:rks

Principal Engineer

RHB:slg

. .-
l - -
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EG&G Question No. 16

The submittal states that pressure oscillations in the safety valve inlet
piping were reported by EPRI for some fluid conditions and upstream piping
configurations. According to EPRI results these oscillations commonly
occurred during passage of loop seal water and were in the 170-260 Hj
frequency range. The submittal states that the oscillations have been
evaluated and that stresses are within code allowable for the V. C. Summer
plant. [t is not clear though whether this evaluation reflects the fact that
the pressure oscillations could excite high frequency vibration modes in the
piping causing significan: bending moments in the inlet piping. Show that
the bending moments caused by this dynamic response do not exceed the
allowable bending moment. Provide the referenced report "Pressure
Oscillations in Safety Valve Inlet Piping", EPRI, March 17, 1982.

Response:

Based on the attached letter "Pressure Oscillations in Safety Valve
Inlet Piping" (pages 16-2 and 16-3), pressure oscillations observed
during EPRI testing of safety relief valves (SRV) resulted in a peak
pressure of 5000 psia in the inlet piping. This peak pressure was
evaluated in the SRV piping by considering it to occur coincident with
the specified emergency and faulted (Level C and (') bending moments.

For the V. C. Summer configuration, no blowdown piping loads are
transmitted to the safety relief piping upstream of the valve due to the
anchor located at the valve inlet flange. No additional woment i0adings
due to high frequency vibration modes induced by the pressure
oscillations were considared in the analysis. For the emergency
condition, the maximum primary stress intensity of 11949 psi occurs at
the analysis point 25 (elbow in loop C), well below the allowable of
32000 psi. For the faulted condition, the maximum primary stress
intensity of 12489 psi occurs at analysis point 25 (elbow in loop A),
again well below the faulted allowable of 48240 psi. The above
information is in the attached calculation on pages 16-4 through 16-8.

16-1



ELECTRIC POWER RESEARCH INSTITUTE

- EPRI

March 17, 1982.

T0: UTILITY TECHNICAL CONTACTS
SUBJECT: PRESSURE OSCILLATIONS IN SAFETY VALVE INLET PIPING

As has been noted in previous communications, spring-loaded safety valve
tests at Combustion Engineering with loop seals and certain liquid inlet
conditions resulted in high amplitude pressure oscillations. These oscil-
lations were observed just upstream of the valve and appear to have been
caused by water-hammer induced by valve flutter or chatter., This letter
transmits 3 fina)l data package on this subject and also summarized analyses
performed by EPR] contractors.

On two previous occasions EPRI has transmitted data packages ¢n this subd-
ject. The enclosed package containg more information and is considered to
be the final version,

In order to better understand the test data, EPR] contractors have performed
several analyses. [n the 1400 serfes tests, the inlet pipe was instrumented
with axial and transverse strain gages as well as pressyre transducers. §S.
Levy incorporata2d and Combustion Engineering have analyzed this data from run
1406 (a 6M6 co'd loop sea) test) to determine the internal pressure regquired
to produce the measured strain, Based on the nhcop strain data, both contrac-
tors have determined that the peak internal pressure at the strain gage leca-
tion is about 5000 psia. The S. Levy results show a peak to peak oscillation
of 4750 psi about a mean of 2625 psia. Examination of the axial strain data
sives ahigherpressure (the 5. Levy result fs 6000 psia) but both S. Levy and
CE agree that this data could be complfcated by axial motion of the valve-
piping assembly. For this same run, pressure transducers PT10S and PT12
showed peak pressure of 7000 and 8600 respectively. Continuum Dynamics and
Combustion Engineering have investigates possidble signal amplification in the
pressure sensing 1ines, Both have concluded that the sensing lines are likely
to amplify the signals: 1{.e., the amplitude of the pressure oscillation at
the transducer s significantly larger than the pressure in the inlet pipe.
This means that the data for PTI2 and PTI0S cannot be interpreted as the
actual pipe pressure, It 1s our best judgment at this time that the actual
peak pressure at the strain gage locatfon is 3000 psia which is based on the

Hes3suaciers 3412 milview Avence Fosi Ofce Bor 10410 P30 Ag CTA 943337408, 8882000




UTILITY TECHNICAL CONTACTS
March 17, 1982,
Page 2

hoop strain measurement, However, there may be an axial pressure variation
along the pipe axis and it fs possible that the pressure fs higher at other
locations. Continuum Ovnamics 1s evaluating this axial varfation and we will
notify you of the results.

[f there are questions, please call,

Sincerely,

Q&

Anthony J. Wheeler
Project Manager
Safety and Analysis Department

AN/ 11
Enc.

|6-5
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5.0 Pressure Oscillation Effects:

The effect of the pressure oscillations ocenring
valve operation is evaluated by considering the

approximately 5000 psia cuccuring in the viping

SRV (RCO3 piping).

6.0 Consideration of lLevel C Service Limits:

6.1 Permissible Pressure
When Level C service limits are spccificd, the permissible
pressure shall not exceed the pressure Pa, ¢
a accordance with equation (3) of NB-3h&4l.l, bvw
EQ(3) Pa s 2 SM L
(Do-2y ¢t
Where: Size = 6" NPS
Schedule = 160
Material = SA-376 Type 304
Pa = Allowable working pressure of pipe
Sm = Maximum allowahle stress intensity for
at design temperature.
(16080 psi at 680°F)
t » Specified wall thickness minus any allow
s 0.718 in.nom.X 0.875 = (.628"
(Manufacturer's tolerance of approx. 12%%
ol D, ® Outside diamcter = 6,.625"
s 6,4

[6-4%

peak pressure of

stream of L e

lnring safety reltef

alculated in

more than 507%.

the material
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6.2 Anilysis of Piping Components
Under the emergency loading condition for which the level C stress
limits are specified, the coincident prescure and moments resulting
in maximum calculated stresses are evaluated as follows. The
allowable stress to be used for this condition is 2.2552 but not
greater than !.8Sy, thus:
EQ(9) By PDo 4 By DoMt , N dvsser
2t 21 $:33 TN 3
| q Y \
Where the quantities are defined as:
8 Bi» By = Primary stress indices
P = Peak pressure (psi)
Mi ®» Resultant deadweight moment (in=lb)
I = Moment of inertia (Xn“)
As per the EPRI load combinations, the peak pressure oscillation of
5000 psia is considered with (he sustained deadweight moments
obtained from Ref. (4). Table I lists these moments for all com-
ponent points in each of the three SRV loops. In order to evaluate
the above equation, the maximum moments from each of the three loops
are enveloped and the combined stresses calculated,
L
"I .
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6.3 Results

The results of this evaluation are prescnted in Table I1. The maximum
primary stress intensity for the RCOJ piping is 11949 psi occuring at
point 25 (elbow of loop C). This stress is well below the allowable

stress of 1.8Sy = 32000 psi evaluated at 6BD°F, (2.255m = 36180 psi)

7.0 Faulted Conditions (Level D Service Limits):

The faulted condition load combinations are presented in Table )| of
Appendix A. Safe shutdown earthquake seismic moments equal to

1,5 X OBE are used for the faulted condition evaluation and are
obtained frow Ref, (4). There are no additional mechanical loadings
due to design basis accident/LOCA or main steam line break specified
for this system. Table III lists combined deadweight plus seismic
moments for all component points in each of the three SRV loops.

The same equation (9) is evaluated with the peak pressure oscillation

of 500C peia and the enveloped moments of each of the three loops.
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7.1 Results:

The results of this evaluation are presented in Table 1V, The maxi-
mun primary stress intensity for the RCOJ piping is 12489 psi
occuring at point 25 (elbow of loop A). This stress is well below

the faulted allowable of 3.0Sm = 48240 psi evaluated at 680°F,

8.0 Conclusions:

The piping component: meet both emergency and faulted stress limits
under the application of the 5000 psia pressure oscillation in the

RCO3 piping system.
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EG&G Question No 17

The submitta)l presents the load combinations that were considered in the
piping analysis. The combinations listed consider all those that are
recommended in the report EPRI PWR Safety and Relief Valve Test Program Guide
for Application of Valve Test Program Results to Plant-Specific Evaluations
except for an upset condition in the Class 1 piping in which PORV discharge
transient, OBE, and normal loads are combined. Provide justification for not
considering this load combination in the analysis.

Response:

Juring the development of the ASME, Section III, Class NB, Design
Specification for the Class 1 pipe, July 1981, the load combinations for
the Upset Primary condition were given as:

Design Pressure + Deadweight + OBE
Pressure during VIC + Deadweight + VTC*

The preliminary EPRI issue of March, 1981 had these loading combinations
from valve 1ift,

There are certain plant transients which are postulated by the NSSS to
result in PORV 1ifts. These plant transients are also postulated by the
NSSS to be induced by an OBE. Since the VTC loads are of a very short
duration, less than 0.4 seconds, and the OBE loads are of longer
duration but multi-frequency, it was judged not to combine these loads
for the UPSET Primary (ase but to qualify the piping to sustain the
loading 3s given in the Design Specification

Note that the Design Specification requires for the Fatigue Condition,
that Normal Transients, or Upset Transients, or Test Transients + Weight
+ OBE + VTC loads be combined and equations 10, 11, 12, 13, and 14 of
the ASME Code be satisfied. Therefore, the combination of OBE and VTC
is considered in the analysis and more conservatively than the EPRI
loading combinations on UPSET conditions.

* valve Thrust Conditions from valve 1ift




EG&G Question No, 18

The submittal states that piping stresses and support loads in both the
upstream and downstream portions of the safety valve piping system are
acceptable. It also states that piping stresses and support loads in the
PORV system are acceptable. Provide a numerical comparison between the
calculated and allowable stresses for the piping and supports for these
systems to verify this conclusion. Also, identify the codes and standards
from which the allowable piping stresses and support loads were obtained.

Response:
A. Piping downstream of PORV's and SRV's (Non-Safety)

Attached (see page 18-3) is a copy of the stress summary from
computer output ATGRNGS (7/12/82), RCOl Post Processor. This post
processor combines stresses from the appropriate load cases to form
the proper stress summary for each plant condition. [t then scans
the stress ratios [(Actual Stress)/(Allowable Stress)| of every node
within a load case and prints tne maximum stress ratio for each load
case. No nodes exceed the allowabdble ratio of 1.00,

B. Piping Upstream of PORV's and SRV's (Class 1)

TES reports TR-4813-22 and TR-4813-24 address the stresses in the
Class 1 portion of piping upstream of the PORV's anc SRV's
respectively, Pages !8-4 through 18-6 summarize the stresses and
allowable stresses from these reports. These reports conclude that
all stresses are acceptable.

[n the course of performing the calculations for these Stress
Reports it became evident that two critical piping components
required more detailed analysis. These two components were the o
Sch. 166, Pipe-to-Valve Tapered Transition Joints, and the 6" -
1500# Welding Neck Raised Face Flanges of the Pressurizer Safety
Relief Valves. The in-depth esvaluations of these components are
addressed in TES Report TR-4813-23 and TR-4813-25 respactively.

The subject components are qualified to the applicable design codes
and code cases as follows:

0 Tapered Transition Joint - largest tota) fatigue usage factor

is 0,880 where the allowable is 1.0,

o

weld Neck Flange - largest total fatigue usage factor is 0.448
«here the allowable is 1.0,




Applicable Codes and Standards

The conventional portion of the piping utilized upgraded analysis
rules and was qualified as per Subsection NC of the 1971 ASME code
up to and including the Summer 1973 addenda.

The Class 1 portion of piping was qualified as per Subsection NB of
the 1977 ASME code through Summer 1979 Addenda inclusive, and ASME
code case N-196-1.

Supports

For a comparison of the support lcads to allowables, see response to
Question No. 14, pages 14-3 through 14-6.
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GILBERT ASS0. INC. V.C.SUMMER NUCLEAR STATION 81 PWR/SRV PIPINC TPIPE VERSION

READING., Pa. USA. RCOIZEPRI FROM S/RV TO PRES. REL. TANK RUN DATE- 827
BEOENITCRN EPRI/VRELAPS/AEA SRVILS380)+PORVIPVI02) sadsee PAGE w.
NPRV-T450/0LS~-SRY~-T380, FROM S.V. AND PORV TO PRES. REL. TAN =

; TME COoDE CLASS 2 STRESS SUMMARY

MEMSER NODAL EQN CODE ALLOWABLE STRESS DESCRIPTION
NAME NAME NO . STRESS STRESS RATIO
3520 = PRSS s 9461. 15900. .60 MAX STRESS
3520 PRSG = s 9461 . 15900. 60 MAX STRESS RATIO :
3250 = CELIRS 10 13495 . 27475, 49 MAX STRESS
1290 CENTR™ 10 13495 27475, 49 MAX STRESS RATIO
3290 = CENTR ™ 11 17492, «3375. 40 MAX STRESS
3290 = CENYR® 11 17692 . 43375, 40 MAX STRESS RATIO
1580 » 2¢ u Su 15498 19080. .81 MAX STRESS
1580 » 24 U 15498. 19030. 81 MAX STRESS RATIO
1540 » 27 = 9E 20946 . 28620. .73 MAX STRESS
1540 = 27 9% 20946 . 28620. 23 MAX STRESS RATIO
— 1540 = 27 = 9F 20952. 38160, .55 MAX STRESS
o 1560 « 27 9F 20952 38160, 5% MAX STRESS RATIO
2010 « CENTRS PR 182380, 37244. 49 MAX STRESS
| { 2010 » CEATRN PR 18280. 37244, 49 MAX STRESS RATIO
(g 1540 = 27 = AV 26642, 600000, 04 MAX STRESS
1540 » 27 AV 26442, 600000 04 MAX STRESS RATIO
TOTAL NUMBER OF PIPE MEMBERS WITH NODAL POINTS GREATER THAN A THRESHOLD STRESS RATIO OF 1.000

EQUATICN 8.....
EQUATION 10.....
EQUATION 11.....
EQUATICN 2u. ... .
EQUATION 9E.. ...
EQUATION 9F. .. ..

PIVE RUPTURE. ...
ACTIVE VALVE....

o0 ocooocooo




POINT NO

POINT ID

Elbow
(Loop B)

CODE CLASS | MAXIMUM STRESS SUMMARY
SUBSYSTEM RC-03

EQUATION

Equation 9
(Sersmic)

CODE STRESS
(PSH)

ALLOWABLE STRESS
(PSI)

24120
{1.5Sm)

LOAD SET

COMMENTS

Nozzle
(Loop B)

Equation 9
(Blowdown)

24120
(1.5Sm)

Nozzle
{Loop B)

Equation 10
(Sn)

48564
(305Sm)

Equation 12
(5e)

N/A

Equation 13

N/A

Sockolet
Conn
(loop A)

Usage
Factor
U =0015

Usage Factor
Uu=10

NOTES

(1; No emergency condition specified
(2)  Faulted condition enveloped by design condition evaluatons (Equation 9)



CODE CLASS | MAXIMUM STRESS SUMMARY
SUBSYSTEM RC-01 .

" g CODE STRESS ALLOWABLE STRESS
POINT NO POINT ID EQUATION (PSI) (PSI)
Red Equation 9
(Sersmic)

tlbow Equation 9
(Biowdown)

Elbow Equation 10 * Sm s the average

LOAD SET COMMENTS ‘

(Sn) value for the load set
pair

Equation 12 / N/A
(5e)

Equation 13 / N/A

Usage Usage Factor
Factor U=10
U=0193

NOTES

(1) No emergency condition speafied
(2) Faulted condition enveloped by design condition evaluations (Equation 9)




CODE CLASS it MAXIMUM STRESS SUMMAR™ (cont'd)
SUBSYSTEM RC-03

Equations 10, 11, and *2 stresses for Branch Connection Analyzed as per Rev 4

CODE STRESS ALLOWABLE STRESS

LOAD SET COMMENTS

BR Conn Equation 10 49999** > ** Denotes

{Sn) requirements of
equation 10, primary
plus secondary stress
intensity range (NB-
3653 1, have not
been met; but the
requirements of
thermal stress
ratchet (NB-3653 7),
and equations 12
and 13 (NB-3653 6)
have been met

BR Corn Equation 12 48564
(Se) (305Sm)

BR Conn Equat: -2 13 48564
(305m)




