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Nuclear Construction Division May 7, 1984
Robinson Plaza, Building 2, Suite 210
Pittsburgh, PA 15205

United States Nuclear Regulatory Commission

Washington, DC 20555

ATTENTION: Mr. George W. Knighton, Chief
Licensing Branch 3
Office of Nuc'ear Reactor Regulation

SUBJECT: Beaver Valley Power Station - Unit No. 2
Docket No. 50-412
NRC - Mechanical Engineering Branch Audit

Gent lemen:

The Mechanical Engineering Branch Audit was held on April 3-5,

1984, at the offices of Stone & Webster Engineering Corporation in Boston,
MA.

In this audit, our responses to your '"Request for Additional Infor-
mation" contained in your letter dated February 9, 1984, were discussed
. along with the associated draft SER open items and the majority were
closed. In addition, design documentation was reviewed with you and your
consultants. Finally, we presented the results of our oversized fittings
study; and this item will be closed pending your receipt and review of a

written report.

Enclosed is a documentation which summarizes our understanding of
the results of this audit. Please inform us of any comments you have on
this material. Upon your concurrance, the responses to the MEB questions
will be incorporated in FSAR Amendment 7, presently scheduled for July 3,
1984.

DUQUESNE LIGHT COMPANY

SUBSCRIBED AND SWORN TO BEFORE ME THIS
7& DAY OF g4 (7P , 1984, By N - : .
E.YJ. Woolever
> , .
Qw.éo_ é&u\& @(g..b\__ Vice President
Not ary Public

 ANITA ELAINE REITER, NOTARY PUBLIC
JI8/wis  ROBINSON TOWNSHIP, ALLEGHENY COUNTY
Enclosure . ~oninisSIoN EXPIRES OCTORER 20, 1986

Mew VLVIVDOLL

cc: Mr. M. Lacitra, Project Manager (w/enclosure)



United States Nuclear Regulatory Commission
Mr. George W. Knighton, Chief
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COMMONWEALTH OF PENNSYLVANIA )
) S8
COUNTY OF ALLEGHENY )

On this 2l day of ey s LI , before me,
J

a Notary Public in and for said Commonwealth and Couity, personally
appeared E. J. Woolever, who being duly sworn, deposed and said *hat (1) he
is Vice President of Duquesne Light, (2) he is duly authorized to execute
and file the foregoing Submittal on behalf of said Company, and (3) the
statements set forth in the Submittal are true and correct to the best of

his knowledge.

§ ke

Not ary Public
ANITA ELAINE REITER, NOTARY FUBLIC

()

ROBINSON TOWNSHIP, ALLEGHENY COUNTY
MY COMMISSION EXPIRES OCTOBER 20, 1936




NOTES OF CONFERENCE

NRC MECHANICAL EQUIPMENT BRANCH (MEB) AUDIT
BEAVER VALLEY POWER STATION - UNIT NO.2
DUQUESNE LIGHT COMPANY

Held in the Offices of

Stone & Webster Engineering Corporation

Boston, Massachusetts Participants: See Attachment A
April 3 - April 5, 1984

PURPOSE

The NRC's Mechanical Equipment Branch Audit is a regularly scheduled activ-
ity in the safety review of an application for an Operating License. Major
subjects addressed in this audit included:

i.) Duquesne Light Company's (DLC) proposed responses to the MEB's request
for additional information, i.e., the 210 series of NRC Staff questions,
These questions were transmitted to DLC in a letter from George W.
Knighton to Earl J. Woolever dated February 9, 1984;

ii.) review of design documentation for BVPS-2; and
iii.) the generic influences of heavy wall pipe fittings.

The meeting agenda is provided as Attachment B,

DISCUSSION

i.) MEB Request for Additional Information

The NRC's letter of February 9, 1984 transmitted 38 questions numbered
210.4 through 210.41. A number of these questions are directly related
to issues identified in the BVPS-2 Draft Safety Evaluation Report (SER)
as Open Items. (A cross reference of SER Open Items and the related
MEB questions is provided as Attachment C). Proposea responses to the
38 questions were pr~s~nted to the MEB auditors ana their consultants,.
Discussion of the responses resulted in 1] remaining as open items and
two being classified as ~cnfirmatory issues. Four of the 1]l open items
do not require any further ..cion by DLC at this time in that the NRC
Staff indicated the need for further internal discussion and review of
the response as provided. The status of each of the 38 questions is
tabulated in Attachment D, and the proposed responses are provided in
Attachment E.

Design Documentation Review

During the NRC MEB audit of BVPS-2 design specifications, the following
specifications were discussed: Service Water Pump (2BVS-224), Motor-
Operated Butterfly Valve

Specification (2BVS-939).

{ D

(2BVS-76A), and Piping and Engineering Design

The pump and valve specifications and their supporting documentation were
presented and general questions were discussed with the NRC. The NR(
asked that the following documents be transmitted to them for a detailed

review:




2,

Service Water (SWS) Pump Specification 2BVS-224, Revision 3
and addenda up to and including Addendum No. 4,

2,) SWS Pump Seismic Analysis - SWEC File No. 2602.540-224-001C.
3.) SWS Pump Seismic Analysis Addendum No, | SWEC File No.
2602.540-224-036A
4,) SWS Pump Outline Drawings - 2002.540-224-0024
2002.540-224-0031
Valve
1.) Motor-Operated Butterfly Valve Specification
2BVS-76A, Revision 2 and Addendum No. |
2,) Seismic Calculation for 2SWS*MOVI07
SWEC File No. 2602.450-76A-111B
3.) Seismic Functional Test Procedure

SWEC File No. 2606.450-76A~114F

For the Piping Design Specification, a description of the method of how
system information is prepared and used in developing design conditions
and performing pipe stress analyses was discussed with the NRC. The fol-
lowing documents were requested to be sent to the NRC for their detailed

review:

Piping

1.) Piping Engineering and Design Specification
2BVS-939, Revision 3 and Addenda up to and including
Addendum No. 5

2,) Shop Fabricated Piping Specification
2BVS-58, Revision 4

3.) Design and Fabrication of Piping Supports
2BVS-50, Revision 2 and Addenda up to and including
Addendum No. 6

4.) SWEC Pipe Classes Specification
2BVS-939A, Revision 4 and Addendum No.|

5.) Field Fabrication and Erection of Piping Specification
2BVS-920, Revision 7 and Addenda up to and including
Addemdum No., 5

6.) Procedure for Preparation of System Design Information
Required for Pipe Stress Analysis - 2BVM-45, dated June 6,
1983

7.) Typical Power Piping Co. purchase order for materials

8.) Typical Power Piping Co. pipe spool documentation package

9.) Memo describing how maximum Design Condition are determined

for Pipe Classes



‘i)

3.

10.) Stress Analysis Data Package ‘or Steam Generator
Blowdown System (BDG) SI-RM-100A, Rev. |

il.) Fiow Diagram RM=-100A~13 5
12,) Piping Drawings, RU"-99A-6D, RP-99D-5B, RP-99F-3F
13.) Pipe Stress Calculation NP(N) - X99K,Revision 2

Copies of ali of the abov: noted documents will be provided to the
NRC consultants under sepavate cover,

Heavs Wall ripe Fittings

in a letter Jated July 26, 1983, the Director of the Division of Project
and Resiuent Programs, Region I USNRC requested that the Office of Nuc-
lear Reactcr Regulation (NRR) review and evaluate the significance of
using heavier walled pipe fittings in ssfety-related systems at BVPS-2.
On October 25, 1983, DLC provided the NRC with a study prepared by

Stone & Webster Engineering Corporatior (SWEC) which indicated that the
piping analyses employed for BVPS-2 include sufficient conservatisms to
offset any potential effects due to heavy fittings. In a letter dated
January 27, 1984 from George W. Knighton of the NRC to Earl Woolever

of DLC, the NRC siaff indicated that tae [1.C study adequately demon-
strated that the effect of heavy wall (or oversized) fittings on seis-
mic loadings is insignificant. However, the staff requested additional
analyses to address; (1) the impact of thermal expansion loads on equip-
meni nozzles, and (2) the ivpact of the effect of oversized fittings

on thermal expansion stresses for restraints and piping other than tees
and elbows,

SWEC, acting as DLC's agent, pecformed the requested analyses and pre-
sented the results to the MEB auditors and their participating consult-
tants. Copies of the slides emploved in this presentation are provided
in Attachment F. The study again concluded that there is sufficient
conservatism in the design analyses to offset any potential effects

due to heavy fittings.

The HRC reprosentative agreed with the above conclusion and indicated
that they would consider this item closed pending their receipt and re-
view of a wricten repor: documenting the presentation. This report is
to include also the effects on stres: levels in straight piping section
when the stress intensification factor for a heavy elbow does not ex-
ceed 1.0,

It was agreed that submittal of this report should be attempted by June
30, 1984 but is secondary in priority to submittal of the final response
to the MEB question concerning functional capability (Question 210.32).
Therefore, the June 30 date is tentative and may be extended.




BVPS-2 AUDIT

NRC MECHANICAL ENGINEERING BRANCH

SWEC, BOSTON
APRIL 3-5, 1984

ATTENDANCE LIST

Attachment A

NAME ORCANIZATION W/3|6/41|4/5
1. D. Terao NRC/MED x| x| X
2. H. L. Brammer NRC/DE/MEB X| x| X
3. E. A. Licitra NRC-DL~LB3 X | X
4. E. Rodabaugh Consult ant /ORNL X | x
5. J. L. Alzheiman PNL X | X
6. S. E. Moore NRC/ORNL X | X
7. M. NRC/DL X X
8., E. P. Rurtz, Jr. DLC/NCD X1 X X
9, J. Szy Slow Ski DLC/NCD 231 KE1%
10. P. A. Cadena, Jr. DLC/NCD X|X | X
11. C. L. Rill DLC/NCD X X
12. W, V. Pfrommer DLC/NCD XX | X
13. K. A. Troxler DLC/NCD x| X
14, $. K. Mukherjee DLC/NCD X
15. G. L. Beatty DLC/NCD X/ x|x
6. J. Sutton SWEC/Licens ing X | x| X
17. J. Spizuoco SWEC/EMD Xl X
18, F. Gharahl SWEC/Licensing X! X
19. R. A. Loranger SWEC/EMD X!/ x| X
20. D. A. VanDuyne SWEC/EMD X/ X | X
21. R. Obadiah SWEC X
22. J. J. Elder SWEC X| X
23. N. P. Sacco SWEC/BEMD ) SR
24, N. A. Gocostein SWEC X
25. J. P. Camobreco SWEC X | X
26, K. L. Polk SWEC/EMD X X
27. R. F. Hankinson SWEC/EMD X X
28. R. J. Spahl SWEC/EMD X
29. R. S. Benson SWEC X
30. G. H. East SWEC X | X
31. P. RaySircar SWEC X
32. A. L. VanSickle SWEC/EMD X
33, C. 0. Richardeon SWEC X
34, P. J. Quinlan NUSCO/EMD A
35. J. L. Majewski Northeast Utilities X
36. S. L. Stamin SWEC X
37. W. F. Emerson SWEC X
38, C. W. Lin Westinghouse X! X
39. R. Orr Westinghouse X|x
40, F. Scapellato Westinghouse X | X
4l1. A. M. Sicari Westinghouse X
42, S. D. Phillipe Westinghouse/Licensing E1 LB
43. J. Mclnerney Westinghouse X | X




Tuesday
4/3/84

Wednesday
4/4/84

Thursday
4/5/84

8:00 a.m.

8:30 a.m.
5:00 p.m.

8:00 a.m.

12:00 noon

noon

Attachment B

MEB AUDIT AGERDA

Introductions

-

Question 210.9 through 210.41; 210.4 - 210.8
and SER Open Items

Completion of 210 questions and SER Open Items

Design Documentation Review

Completion of Design Documentation Review

Presenation and discussion of Oversized Fittings



Attachment C

BVPS-2 DRAFT SER

OPEN ITEM NUMBER MEB QUESTION
24 210.6
25 210.4
26 210.12
27 210.5
28 210.10
29 210.13
30 210.14
31 210.16, 210.9
32 210.18
33 210.23
34 210.21
35 210.22
36 210.27

. 37 210.29
38 210.25
39 210.32
40 210.31
41 210.33
42 210.34
43 210.41



210.4:

210.5:

210.6:
210.7%
2!0.8:

210.9:

210.10:

210.11:

210.12:

210.13:
210.14:
210.15:
210.16:
210.17:
210.18:
210.19:
210.20:

210.2):

210.22:

210.23:

Attachment D
Page | of 2

STATUS OF RC MEB QUESTIONS

Closed.

Confirmation required. Partial response provided;
schedule for submittal of balance of requested infor-
mation provided in proposed response (Attachment E).
Closed.

Closed.

Closed.

Confirmation required. Partial response provided;
schedule for submittal of balance or requested infor-
mation provided in proposed response (Attachemnt E).
Open. The question asks for a discussion regarding
pipe-to-pipe impact. This issue has been addressed
in the proposed response. In the audit, the question
of the effects of jet impingement arose. This issue
is addressed in Question 210.12.

Closed.

Open. Schedule for requested information provided in
proposed response (Attachment E). The acceptance
criteria for jet impinged targets will be summarized.
Jet impingement loads will be incorporated into the
load combination tables.

Closed.

Closed.

Closed.

Closed.

Closed.

Closed.

Closed.

Closed.

Closed. Acceptable stress levels for steady state vi-
brations have been included in the response.

Closed.

Closed.



210.24:
210.25:
210.26:
210.27:

210.28:

210.29:
210.30:

210.31:

210.32:

210.33:
210.34:

210.35:
210.36:

210.37:

210.38:

210.39:

210.40:

210.41:

Attachment D
Page 2 of 2

Closed.
Closed.
Closed.

Open. NRC indicated need to review the proposed re-
sponse. No further DLC action required at this time.

Open. NRC indicated need to review the proposed re-
sponse. No further DLC action required at this time.

Closed.

Closed.

Open. Schedule for requested information provided in
proposed response (Attachment E).

Open. Proposed response is provided in Attachment E.
A study will be prepared to determine if the pipe
stress analysis procedures used by SWEC on BVPS-2 in-
herently provide sufficient design margin to ensure
performance of required safety functicns under all
plant conditions. The results of this study will be
submitted to the NRC on June 30, 1984.

Closed.

Open. NRC indicated need to review the propased re-
sponse. No further DLC action required at this time.
The buckling criteria employed by Westinghouse for
linear type auxiliary equipment supports has been
clarified in the response.

Closed.

Closed.

Open. Schedule for submittal of requested informatio
is provided in proposed response (Attachment E).

Closed.

Open. NRC indicated need to review the proposed re-
sponse. No further DLC action required at this time.

Open. Schedule for submittal of requested informa-
tion is provided in proposed response (Attachment E).

Open. Schedule for submittal of requested informa-
tion is provided in proposed response (Attachment E).
An earlier submittal will be attempted.




Attachment E

Proposed Responses to NRC Mechanical Equipment Branch Questions




BVPS-2 FSAR

NRC Letter: February 9, 1984

Question 210.4 (Section 3.6.2)

BTP MEB 3-1 reguires that if two intermediate break locations are not
determined by applying the criteria of 5.1.C.(1).(b) and (¢) the two
highest stress locations based upon Eq. (10) shouid be used. FSAR
Section 3.6B.2.1.1.1.C states that the selection will be based on the
highest cumulative usage factor or stress intensity range. Provide
justification for the use of cumulative wusage factor in this
instance.

Response:
The words ‘'“cumulative usage factur" have been deleted from

Section 3.6B.2.1.1.1.2.c, Amendment 7, of the FSAR in compliance with
SRP 3.6.2.

Amendment 7 Q210.4-1 June 1984



CN 595

BVPS-2 FSAR

3.6B.2.1.1.1 Break Locations - ASME Section III Class 1 Piping

Breaks in high-energy ASME Section III, Code Class 1 piping are
postulated to occur at the following locations in each piping run or
branch run:

1. At terminal ends of the pressurized portions of the runs.

(Terminal ends are extremities of piping runs that connect
to structures, components (for example, vessels, pumps), or
pipe anchors. & branch connection to a main piping run is a
terminal end of the branch run. However, if the branch is
included in the structural model with the main run and if
the branch has a significant influence on the behavior of
the main run (that is, similar piping sizes), the branch is
considered part of the main run.

2. At intermediate location between terminal ends selected by
the following criteria:

a. At any intermediate location between terminal ends
wvhere the maximum stress intensity range, for normal
and upset plant conditions and for an operating basis
earthquake (OBE) event transient, exceeds 2.4S ,
calculated by Equation 10 and by either Equation 12 or
Equation 13 in Paragraph NB-3653 of the ASME Code,
Section III.

(Sy is the design stress intensity as specified in
Section III of the ASME Bciler and Pressure Vessel
Code).

b. At any intermediate locations between terminal ends
where the cumulative usage factor U, derived from the
piping fatigue analysis under the loadings associated
with OBE and operational plant conditions, exceeds 0.1.

(U is the cumulative usage factor as specified in
Section III of the ASME Boiler and Pressure Vessel
Code).

e. When fewer than two breaks are required to be
postulated by application of the preceding stress and
usage factor criteria (items a and b), at least two
breaks are postulated at separate locations selected on
the basis of highest(Tumulative usage factor orystress
intensity range. These breaks are separated from each
other by achange in direction of the piping run and
are not located)on the same fitting.

)4; CALCVLATED &y EQATIOoNn /O
I PTG RYT,N NVEB-2653 oF
ASMME cope SECTIio~ I .

3.6-17



BVPS-2 FSAR
NRC Letter: February 9, 1984

Question 210.5 (Section 3.6.2)

The criteria in the FSAR for designating the break exclusion zones on
piping in the containment penetration areas require further
justification. Additional information is required for our evaluation
regarding the extended boundaries of the break exclusion zones.
Provide drawing and/or other information quantifying the lengths of
pipe for all systems defined by criteria of Section 3.6B.2.1.2.1.2.b
and c.

Response:

There is no piping break exclusion zone defined by the criteria of
Section 3.6b.2.1.2.1.2.c.

The piping defined by the Criteria of Section 3.6B.2.1.2.1.2.b and
the lengths of pipe are provided in Table 210.5-1 and shown for the
feedwater and main steam systems on Figures 3.6B-13a and 3.6B-14a
respectively. For those lengths of piping identified as not
available, the information, including figures, is scheduled to be
provided by March, 1985. (Also refer to Question 210.9.)

Amendment 7 Q210.5-1 June 1984



Point A
(From)

MSS Isolation Viv.

(ZMSS*HYV101A)

MSS Isolation Vlv.

(ZMSS*HYV101B)

MSS Teolation Vlv.

(2aSS*HYV101C)

Steam Drains System
(SDS) Isol'n Vv,

(2SDS*AOV111A2)
SDS Isol'n Vlv.
(2SDS*AOV111B2)
SDS Isol'n Vv,
(2SDS*AOV111C2)
SDS Isol'n Viv.
(2SDS*AQV111A2)
SDS Isol'n Vv,
(2SDS*AOV111B2)
SDS Isol'n Viv.
(2SDS*AOV111C2)
MSS Warm Up Line
Isol'n Vlv.
(2MSS*AOV102A)
MSS Warm Up Line
Isol'n Vv,
(2ZMSS*AQOV102B)
MSS Warm Up Line
Isol'n Vlv.
(2MSS*AQOV102C)
FWS Isol'n Vlv.
(2FNS*HVY157A)
FWS Isol'n Vlv.
(2FNS*HVY157B)
FWS Isol'n Viv.
( 2FNS*HVY157C)

Amendment 7

BVPS-2 FSAR

TABLE 210.5-1

LENGTHS OF BREAK EXCLUSION ZONE
IN MAIN STEAM SYSTEM (MSS) AND
FEEDWATER SYSTEM (FWS)

Point B
(To)

Break Exclusion Zone (BEZ)
Boundary in 32" MSS Piping
BEZ Boundary in 32" MSS
Piping

BEZ Boundary in 32" MSS
Piping

BEZ Boundary in SDS Ppg.

BEZ Boundary in SDS Ppg.
BEZ Boundary in SDS Ppg.
BEZ Boundary in GNS Ppg.
BEZ Boundary in GNS Ppg.

BEZ Boundary in GNS Ppg.

BEZ Boundary in 32" MSS
Piping

BEZ Boundary in 32" MSS
Piping

BEZ Boundary in 32" MSS
Piping

BEZ Boundary in 16"
FWS Piping
BEZ Boundary in 16"
FWS Piping
BEZ Boundary in 16"
FWS Piping

1 of 1

Length Betwee .
Pcints A & B

10 -3"
lc,l_zn
10" 3"

Later

Later
Later
Later
Later
Later

Later

Later

Later

31'=-10"
31'-10"

31'~10"

June 1984




BVPS-2 FSAR

NRC Letter: February 9, 1984

Question 210.6 (Section 3.6.2)

SRP 3.6.2 requires the postulation of through-wall leakage cracks in
moderate energy lines both inside and outside of containment, In
FSAR Section 3.6.1.1.2 through-wall leakage cracks in moderate energy
systems located outside containment are discussed. Discuss how
through-wa.l leakage cracks in moderate energy systems located inside
containment are considered.

Response:

Containment environmental zones (pressure, temperature, humidity) are
defined by high energy line breaks which envelope moderate energy
crack environmental effects. Worst case internal containment flood
effects are based on the maximum water volumes from the RWST, reactor
coolant system, and CAT being sprayed and/or 1injected into the
containment post~LOCA. This volume of water and resulting flood
level also envelopes any effects due to moderate energy leakage
cracks.

Amendment 7 Q210.6~1 June 1984




BVPS-2 FSAR

NRC Letter: February 9, 1984

Question 210.7 (Section 3.6.2)

Discuss how high energy leakage cracks were considered.
Response:

High energy line cracks are not postulated; however, high energy
breaks are postulated in accordance with BTP MEB 3-1. Building
environmental 2zones are defined by high energy line breaks, which
also envelope high energy crack environmental effects. These
environments are identified for all areas containing safety-related
equipment and are used in the environmental qualification program
described in Section 3.11. Information concerning the consideration
of environmental effects of postulated piping failures is provided in
Section 3.6B.1.3.2.4.

Q210.7~1 June 1984




BVPS-2 FSAR
NRC Letter: February 9, 1984

Quesglon 210.8 (Section 3.6.2)

No discussion could be found in the FSAR regarding design stress
limits for Class 1 piping in the break exclusion zone. If there are
any Class 1 lines in the break exclusion zone, provide the required
desi * limits.

Response:

There are no Class 1 lines in the break exclusion zones.

Amendment 7 Q210.8~1 June 1984



BVPS-2 FSAR

NRC Letter: February 9, 1984

Question 210.9 (Section 3.6.2)

In order to assure the pipe break criteria have been properly
implemented, the SRP requires the review of sketches showing the
postulated rupture locations and of summaries of the data developed
to select postulated break locations including, for each point: the
calculated stress intensity, the calculated cumulative usage factor,
and the calculated primary plus secondary stress range. Sketches
showing break locations for only a limited number of lines could be
found in the FSAR. No tables containing the above data could be
found in the FSAR. Provide this information for our reviaw.

Response:

Amendment 3 provided the appropriate technical information for the
following lines:

; 7 Feedwater lines inside containment (Figure 3.6B-12a, 12b,
12¢)

2. Feedwater lines outside containment (Figure 3.6B-13a, 13b)
and

3. Main steam lines outside containment (Figure 3.6B-14a, 14b).

Information for the remainder of the high energy lines will be
submitted as shown on the following schedule:

1. Containment building, March 1985.

2. Main steam valve house and cable vault building, March 198S5.
3. Auxiliary building, April 198S.

4. Service building, May 198S.

5. Pipe tunnel, July 1985.

The submittals of data for all high energy lines are scheduled to be
completed by July 1985.

Amendment 7 Q210.9-1 June 1984



Question 210.10 (Section 3.6.2)

e 1mpact. Have the

No discussion could be found regarding
i been used? 1f

<31
criteria from SRP 3.6.2 regarding pipe-to-pipe
s0, include a discussion in the FSAR.

(49
0
o}

Response:

Refer to revised Section 3.6B.1.3.2.3, Amendment 4, which provides a
discussion on pipe-to-pipe 1impacts.

Jet impingement is addressed in Question 210.12.

Amendment 7 0210.10-1 June 1984



BVPS-2 FSAR

NRC Letter: February 9, 1984

Question 210.11 (Section 3.6B.2.3.4)

In FSAR Section 3.8B.2.3.4 a shape factor for reducing the jet
impingement load is discussed. Provide justification for the use of
a shape factor.

Response:
Shape factors, as defined in Appendix D of ANSI/ANS 58.2-1980,
"Design Basis for Protection of Light Water Nuclear Power Plants

Against Effects of Postulated Pipe Ruptures," are wused 1in the
calculation of the jet force acting on a target.

Amendment 7 Q210.11~-1 June 1984



BVPS-2 FSAR

NRC Letter: February 9, 1984

Question 210.12

Tables concerning jet impingement effects could not be found.
Provide these tables.

Response:

The required information concerning jet impingement effects will be
provided with the assessment of other jet impingement effects for all
high energy systems where breaks are postulated, which 1s scheduled
to be submitted by July 1985.

The submittal dates for the various buildings are the same as those
provided in the response to Question 210.9, Amendment 7.

The tables for jet impingement effects will be integrated with those

for pipe whip effects (refer to Question 210.9) and the table format
will be included in Amendment 7 of the FSAR.

Amendment 7 Q210.12-1 June 1984



BVPS-2 FSAR

NRC Letter: February 9, 1984

Question 210.13

Have limited area circumferential or longitudinal break areas been
considered? If s>, provide a list of limited break area locations
and justify their use.

Response:

No limited area longitudinal breaks have been considered. Limited
area circumferential breaks have been considered only for the reactor
coolant system primary coolant piping. Limited area breaks at these
locations are assured by use of rigid bumpers and the stiffness of
the primary coolant system/supports as described in Section 5.4.14.
Use of limited area breaks minimizes cubicle pressurization effects
and nozzle loads subsequent to very low probability primary coolant
system pipe breaks. Section 5.4.14 and Figure 5.4-25 provide break
locations on primary coolant piping. All primary loop breaks except
numbers 7, 9, 10, and 11 are limited area breaks. Restraints on
other piping systems may effectively limit break area, but no credit
has been taken for reduced effects.

Amendment 7 Q210.13-1 June 1984



BVPS-2 FSAR

NRC Letter: February 9, 1984

Question 210.14

It is the staff's position that jet expansion is not acceptable when
used to evaluate jet impingement forces due to saturated water or
subcooled water blowdown. If jet expansion has been used for these
instances, justify its use.

Response:

Refer to revised Section 3.6B.2.3, Amendment 7.

. Amendment 7 Q210.14~1 June 1984
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—

any target is calculated assuming the jet force is constant
. 5 in any plane normal to the jet stream and assuming that the
jet stream diverces conically at a solid angle of 20

; 1 . oL e o

1:2' divergence assumption is shown to be unnecessarily |
conservative for the blowdown of steam or steam-vater

L mixtures, Moody's (1973) asymptotic jet expansion model is | /

4. The proportion of the total jet force acting on the target
is determined from the fraction of the jet intercepted and
by the shape factor of the target. For a target with its
flat surface area normal to the center of the Jjet stream,
the impingement load is the product of the pressure and the
intercepted jet area. For those cases where the target area
is such that the intercepted jet stream is deflected rather |
than totally stopped, a shape factor which is less than |
unity and wvhich is a function of the target geometry is used
in calculating the total jet impingement load.

Since the jet impingement force is a dynamically applied load, the
target will be analyzed either by static methods using an appropriate
dynamic load factor, or dynamically using elastic or inelastic
structural response codes (Appendix 3A). The load combinations and
design allowables are given in Sections 3.8.3 and 3.9.

3.68.2.3.1 Pipe Rupture Restraints

|
. Tve basic restraint types are used: elastic and energy-absorbing. ‘
The elastic restraints are generally used where displacements
subsequent to a postulated pipe rupture must be minimized to either ‘
restrict the break opening area or limit loads in the broken piping
run. Energy-absorbing restraints are used vhere the primary
obiective is to dissipate the energy of a ruptured pipe.

3.68.2.3.1.1 Elastic Restraints

Since elastic restraints are used to minimize displacements of the
broken pipe, they are close-gapped. For some applications, this
requires that they contact the pipe during conditions other than &
postulated rupture, in vhich case they are designed as a pipe support
in accordance with the applicable code (Section 3.9.3). If an
elastic restraint will only contact the pipe following a rupture, it
is designed according to the criteria for structural steel
(Section 3,8.3).

3.68.2.3.1.2 Energy-Absorbing Restraints

Several approaches are used for energy absorption in pipe rupture
restraints. In tension, stainless steel studs or straps are used,
vith & design 1limit of 50 percent of uniform ultimate strain. 1In
compression, honeycomb panels or pipe sections are used. Compressive

. . ' Amendment 1 3.6-47 May 1983
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Insert A

for steam or water-steam mixtures. Jet expansion is not used for cases
involving saturated water or subcooled water blowdown that are below
the saturation temperature of the corresponding ambient pressure beyond
the break (Moody 1969).
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BVPS-2 FSAR

Whipping in bending of a broken stainless steel pipe section such as
used in the RCS does not cause this section to become a missile.
This design Lasis has been demonstrated by Westinghouse Nuclear
Energy Systems bending tests on large and small diameter, heavy and
thin valled stainless steel pipes.

3.6N.2.3.4 Pipe Restraints and Locations

Refer to Section 3.6B.2.5.

3.6N.2.2.5 Design Loading Combinations

Refer to Section 3.68.2.3.

3.6N.2.4 Guard Pipe Assembly Design Criteria

Refer tc Section 3.68.2.4.

3.6N.2.5 Material to be Submitted at the Operating License Review
Refer to Section 3.6B.2.5.

3.6.3 References for Section 3.6

Bordelon, F.M. 1971. A Comprehensive Space-Time Dependent Analysis
of Loss of Coolant (SATAN-IV Digital Code). WCAP-7263, (Proprietary)
and WCAP-7750, (Nen-Proprietary).

De Haller, P, 1945. The Application of Graphical Method to Some
Dynamic Problems in Gases. Sulzer Technical Review No. 1, p 6-24,

Fauske, H.K. 1962. Contribution to the Theory of Two Phase. One-
Component Critical Flow, ANL-6633. Argone National Laboratory.

Gerber T.L. 1974. Plastic Deformation of Piping Due to Pipe Whip
Loading. ASME Paper 74-NE-1.

Martree, CO.F, 1952, Some Practical Methods of Using Characteristics
in the Caleulation of Non-Steady Compressible Flow. Los Alamos
Report LA=HU-1.

Henry, R.E. and Fauste, M.K. 1971, Two Phase Critical Flov of One-
Component !ixtures in Nozzles, Orifices, and Short Tubes. Journal of
Heat Transfer ASME,

Jonssen. V.K.; Matthews, L.: and Spalding, D.B. 1973, Numerical
Solution Procedure for Calculating the Unsteady, One-Dimensional Flow
of Compressible Fluid with Allowance for the Effect of Heat Transfer
and Friction. ASME Paper 73-FE-30.

Moody, J.F. 1973, Time Dependent Pipe Forces Caused by Blowdown and
Flow Stoppage. ASNME Paper 71<FE-23.

Amendment |
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NRC Letter: February 29, 1984

Question 210.15

Provide the loads, load combinations, and stress limits that were
used in the design of pipe rupture restraints. Include a discussion
of the design methods applicable to the auxiliary steel used to
support the pipe rupture restraint. Provide assurance that the pipe
rupture restraint and supporting structure cannot fail during a
seismic event,

Response:

The auxiliary steel consists of the steel connecting a pipe rupture
restraint to building structural steel or building embedments. The
auxiliary steel and the elastic components of pipe rupture restraints
are designed to the load combinations and stress limits specified for
steel structures in Sections 3.8.3 and 3.8.4, as applicable. Energy
abscrbing components are designed to the strain limits specified in
Section 3.6B.2.2.1 rather than limits on stress.

Seismic loads are considered in the design of the pipe rupture
restraints and the auxiliary steel. The auxiliary steel is typically
seismically rigid and the seismic effects are small compared to pipe
rupture effects. Rupture loads for auxiliary steel are factored by
an appropriate dynamic load factor, or this steel is included in the
dynamic analysis of the restrained system.

Application of the above procedures assure that the rupture restraint
and supporting structure cannot fail during a seismic event.

Amendment 7 Q210.15-1 June 1984
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NRC Letter: February 9, 1984

Question 210.18&

Provide the design criteria used for pilpe rupture restraints that
also support piping.

Response:
The criteria for dual purpose restralnts are as follows:
) 418 For the pipe support function, the restraint 1s designed to
the loading conditions and stress allowables as indicated in
the response to Question 210.34.
For the pipe rupture function, the restraint is designed in

accordance with AISC 7th Edition, as amended by Sections
3.8.3 and 3.8.4.

‘ Amendment 7 Q210.16-1 June 1984
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NRC Letter: February 9, 1984

Question 210.17

Is there any unrestrained whipping pipe inside containment? If so,
discuss how pipe whip and jet impingement effects were determined for
those postulated breaks in high energy piping that are not restrained
(unrestrained whipping pipe). Provide the acceptance criteria for
the impacted safety-related structures, systems, and components.

Response:

Unrestrained pipe whip and jet impingement are permitted in
containment when either:

1. The high energy piping is located in zones where separation,
enclosure, or adequate shielding is demonstrated,

2. Targeted structures, systems, and components are assessed as
non-essential for the postulated initiating event and 1its
conseguences, or

34 Targeted structure, systems, and components are assessed as
essential and meet the evaluation/acceptance criteria as
discussed in Sections 3.6B.1.3, 3.6B.2.2, and 3.6B.2.3.

Tne determination of whether a target is essential or non-essential
(items 2. and 3. above) includes an evaluation of break propogation
criteria as discussed in Section 3.6N.2.3.2.

Where wunrestrained pipe whip or jet impingement cause interactions
unacceptable under the above criteria, the whipping pipe will be
restrained, the target shielded from the jet source, or the hazard
source/target relocated to preclude the unacceptable interaction.

Amendment 7 Q210.17-1 June 1984
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NRC Letter: February 9, 1984

Question 210.18 (Section 3.9.1)

Justify not considering the following reactor coolant system design
transients:

Normal i) Feedwater cycling at hot shutdewn
2) Loop out of service
3) Unit loading and unloading between 0 and 15 percent
of full power
4) Boron concentration equalization
5) Refueling
6) Reduced temperature return to power
7) Reactor coolant pumps starting/shutdown
8) Turbine roll test
9) Primary side leak test
10) Secondary side leak test
11) Tube leakage test

Upset 1) Inadvertent reactor coolant depressurization
2) Inadvertent start-up of an inactive loop
3) Control rod drop

Emergency 1) Small LOCA
2) Small steam break
3) Complete loss of flow

Faulted 1) Feedwater line break
2) Reactor coolant pump locked rotor
3) Control rod ejection

Response:

The design transients for the BVPS-2 reactor coolant system are based
upon Westinghouse internal design criteria for a plant using Model 51
steam generators. These transients are different than those
identified for other Westinghouse plants which have Model D or
Model F steam generators and the information contained in FSAR
Section 3.9.1 is correct.

The design transients in the FSAR have been supplemented by
Westinghouse design documents SS1.3X, Rev. 0 for the <Class 1
auxiliary nozzles and related piping. This reference, SS1.3X,
Rev. 0, will be added to FSAR Section 3.9.B.1 in Amendment 7. The
transients listed above are included in the S51.3X, Rev. 0, document
were applicable. The transients in the S51.3, Rev. 1, and 581.3X,
Rev. 0 documents are consistent and are combined at the reactor
coolant system/auxiliary line interface.

It should also be noted that emergency conditions are not
incorporated in the design because such conditions were not included

Amendment 7 Q210,18-1 June 1984
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in the applicable ASME Code and internal Westinghouse design document
at the time that design criteria for BVPS-2 were established.
However, the emergency conditions transients identified in this
question are enveloped by the defined faulted condition transients.

Plants with Model 51 Steam Generators

Farley 1&2

Cook 1&2

Zion 1&2

Beaver Valley 1&2
Prairie Island 1&2
Diablo Canyon 1&2
Salem 1&2

Trojan

Sequoyah 1&2
North Anna 1&2
Surrey 1&2
Kewaunee

Amendment 7 Q210.18-2 June 1984
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NRC Letter: February 9, 1984

Quesiion J10.19

Provide a commitment that, in the eveut any experimental stress
analysis is used in lieu of analytical methods for the design of
equipment . components or piping sys'emi, the NRC will be notified and
provided with the needed justification.

Faspornse:

As s:ated in Sections 3.9B.'.3 and 3.9N.1.3, no experimental stress
snalysis has been employed in lieu of analytical methods for the
design of eguipment K components. or piping systems. However, the NRC
will be notif.ed and provided /ith the needed justification should
*his apprcach be Lsed.

Anencment 7 Q210.19~1 June 1984
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NRC Letter: February 9, 1984

Question 210.20 (Section 3.9.2)

On page 3.9-4 of the FSAR. near the middle of the second full
paragraph, reference is made to "items 1 thru 4." Clarify what items
1 thru 4 are.

Response:

Items 1 through 4 refer to the four numbered items mentioned in the
beginning of Section 3.9B.2.1. For clarity, the words: "Items 1|
through 4 previously" will be replaced by the words: "Table 3.9B-1."

Refer to revised Secticn 3.98.2.1., Amendment 7.

Amendment 7 Q210.20~1 June 1984
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Gemonssrate the full cperating -ange ¢ the systems tnat are usec
éur.ng normal cperatien, anc verify anéd calidrate as clcse 2s
possitle to actual operyting conditions. Systems that are not used
during nermal plant cperation but <must be in a state of reaciness to
perfurm safety functiions, ere checkel under various modes anZ test
consitions prier o initialk EVPS-2 starti-up. Whenever practical,
tnese tests are pericrmed under the conIiiicns expec:ed vhen the
systems would be required teo funition. when these cenditicns cannst
be attained or appropriately simulated at the time of the test, the
systez is tested to the ertzul cracticai under the given conditions,
with cdditional testing completed at a time when  appropriate
conditions are attained. |

The presperatisnal Lests will De perfermed to verify, as nearly as
possasie, the perisrmance el the systems unger astual ecperaiing
gondicions Waere rezuired, simulatel signals or inpuls are used to
$:st Y |
|

A list of the systems and ths types of tests being conducted is
con.ained in Table 3.55-1. The diffsrent flow modes cf cperatien and
tra=sients to which each system will be subjected curing the tesis
are =sntained in Chepter 14. The test titles, test prer guisites,
test chisctives, and summary of test:: re a2 described sn Ch22T0%
SYTIEE SeiineG in leTE LTIt e ey
modes of cperstion that the systems are subjected "o durihg the tests
vill be visualily cbse-ved, where accessible. In addition, systems
that -were stress analyzed for Cluid flov instabilities will have
instrumented measurements at selectel locations for the specific flow

/
A VIBRATION ASD DYNAMIC EPFELTS TESTING X

The measured results will be cornared to the analytically predicted
values and deternined aczeptable if they are egual to or less than 5

the predicted valves. If they excesd precdicted values, acceptability
will depenc on the analytically predicted siress levels and the
magnitude ©f ther messured displacements. Since both sof these
parameters are veriatles dependent o specific locations in the
svstems, ihe acceptance tolerance £ movements exceeding the
predicted values will De esteoliszherd as a percentage allcwadle.
deviazien fer e2sn andividual locatien. These teolerances will be
estatlished and documentes in the approzriste system test procedures

after completien c¢f tne stress analysis ané prier to precperational | -
testing for vibrat:ien and/or  gyrmamic effeces. 1f measured

disp.acements exceec tThe acceplance tolerance, the analysis will De
reviewed to exslain the anomely, an evaluation ef the effects on
s=ress and leoads will be performed, ané the total results ang
evalugtion dosumentes o emsgure that Diping and pipe support criteria

g0 szzisfy the epplicanle SSle rejulireTenis.

I=strumented messurements will also be conducted (as needed) for
cther systems and conditions. For ASME Code Class 1, 2, and 2 piping

sys:isms, degicn and supervision of the tests, definition cf
3.%-4
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gsseptanse Criteris  eVALLITICNS cf tests results, and the making of
any changes ng system necessary o ensure Lnatl the PIRANS
1s acecustely desigmec anc supported, are performed as requireé by
Sectisn III ¢f the ASNMZ cogde.

=ted locations in the piping systems at which visual \
ns and measurements (as needed) will be performed &3 AND /
, Ysometrics depicting the locaticns of I\
" these poaints will De conzained in the apprepriate test procedures. .
1¢ visrations are ooserved which from visual examination agpear to be
excessive in the cpizmion of experienced engineers wiho will supervise,
ceneuse, and witness the various tests, then either: i) an
instrumerted test program will be conducted ané the system reanalyzec
(or compared to existing analysis) to demonstrate that the cbserved
levels do not cause ASME code stress and fatigue limits to be
exceeded; 2) the cause of the vibration will be eliminated; or 3) a
corrective support system will be designed and installed and the
effect of the modification will be incorporated in the pipe stress
analysis. Special attentien vill be paid to piping sections between
supports; ccnnections to instruments, vents, and drains; other free
nd connections; and motor or diaphragm cperators for valves. J

[T¥strumentec measurement ©f vibration is generally limited tec those
systems subject.to potential fluid transient loads. The selection of

monitoring peain w . - d__upon rulated resu and

3 7 i ) /T3 et ¥ BOonLtoring o Fil eXpansion a chosen ™ /
based ©n expected large movements, 2) areas vith tight clearances, /
and 3) all snubber locations g verify unrestricted motion. 'Snu.bbc:s,.' g

3 d in Table 3.98-3
83.1.1.2 TwERMAL PANSIOA TEST/IMG
he purpose of the thermal expansion monitoring program is to verify
that the piping systems are free from interferences and unexpected
restraints on thermal expansion, and that the pipe supports are .
functioning as intended. During hot functicnal testing, the piping

systems will be raised to their operating temperatures in ciscrele A4 “io U9
 temperature step increments. Displacement instrumentatien and visual| | (o ™E.
ehgservations will' Be utilized to monitor the thermal expansions 22 »"‘:Fo??:"':"-
£ oo

selectes temperatures and predeterminec locatisas uh::h;-

X - The types cf instruments to De used for thnermal
j' eXDansicn measurements, reguirements shet instruments be calibrated, \

installation details, e:Z, willA-\be contained in the specific test
procedures for each systiexz. ASD

1f the measured thermal motion 15 not as predicted, system heatup
will be terminated and the system will De examined o verify that
shermal expansion is not Deing restricted by any type eof
imserference, ams the Sipe sUTport sUsIeT will e exanined to verify

fumzeicrins sroperiy or o losate

- - -
s e R S P

a2t all sugport components  are

points of binding of restraints. 1f impreper functien of supports
are found, adjustments or other corrective actions will be made to
e’ .inate the unacceptable cendition. If binding of vrestraints is
found, the restra:nts will be adjusted to eliminate the unacceptable

m
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BVPS-2 FSAR

NRC Letter: February 9, 1984

Question 210.21 (Section 3.9.2)

Provide the acceptance criteria that will be used to determine if the
vibration levels observed or measured during the preoperational
testing are acceptable. Specifically address how the vibration
amplitudes will be related to a stress level and what stress levels
will be used for both steady-state and transient vibration.

Responsé:
Vibration levels are observed or measured during preoperational
testing for both steady state and transient vibration conditions.

The programs used to monitor these conditions are described below.

Steady State Vibrations

Visual observations are used for judging acceptability of cteady
state vibration. Visual observations may be aided by hand-held
instruments (e.g., vibrometers) when considered appropriate by
engineers experienced in piping design.

A screening velocity or displacement will be established for use with
hand held instrument results. If the measurement indicates that the
velocity or displacement limit is eaceeded, the measured values are
reconciled with the respective analyses by considering the specific
piping configuration, velocity or displacement amplitude measured,
stress indices, and the endurance strength of the material properly
accounting for high cycle effects. If system modifications are
required, the applicable ASME design calculations are reconciled to
assure acceptable system characteristics for all applicable design
conditions.

For steady state vibrations, the acceptable stress levels are as
follows:

For carbon steel,

Endurance limit = S_, = 0.6l S,jternating at 10 cycles
from the applicable fatigue curves
of ASME III Code.

For stainless steel,
Endurance limit = S,y = Salternatlng at 1011 cycles

from the appl.cable fatigue
curves of ASM. II7 Code.

Amendment 7 Q210.21-1 June 1984
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Transient Vibrations

Transient vibration conditions are subjected to wvisual and
instrumented observations as defined in Table 3.9B-1. When
instrumented observations are taken, the acceptance criteria are
based on the applicable fluid system transient analysis (stress,
deflection, etc) results. Instrumented cvbservations are considered
acceptable if they are within the transient analysis results
acceptance criteria. If instrumented results exceed the acceptance
criteria, the results are reconciled with the design analysis. When
system modifications are required to achieve acceptable levels of
transient vibration, the ASME design calculations are reviewed and
modified as necessary to assure acceptable system characteristics.

Amendment 7 Q210.21-2 June 1984
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NRC Letter: February 9, 1984

Question 210.22 (Section 3.9.2)

It 1is the staff's position that all essential safety-related
instrumentation lines should be included in the vibration monitoring
program during preoperational or start-up testing. We require that
either a wvisual or instrumented inspection (as appropriate) be
conducted to identify any excessive vibration that will result in
fatigue failure.

Provide a list of all safety-related small bore piping and
instrumentation lines that will be included in the initial test
vibration monitoring program.

Response:

Small bore piping and instrument lines potentially affected by steady
state vibrations of large bore piping and components are monitored
visually. Generally, this includes the portion up to and including
the first support away from the connection to large bore piping or
component. If observations suggest that other spans are being
excited, further inspection would be conducted on a case by case
basis.

The safety-related small bore piping and instrument lines that are
included in the vibration test program will be identified in the
detailed test procedures as required by Section 14.2.3.2. The list
wi’l be available as part of the test procedures for all systems no
later than 2 months prior tec hot functional testing.

Amendment 7 0210.22-1 June 1984
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. NRC Letter: February 9, 1984

Question 210.23 (Section 3.9.2)

Provide a schedule for completion of Table 3.9B-2.

Response:

Table 3.9B-2 has been deleted in Amendment 7 of the FSAR. The
information concerning Table 3.9B-2 will be included in detailed test

procedures as required by Section 14.2.3.2 and will be available for
all systems no later than 2 months prior tc hot functional testing.

. Amendment 7 Q210.23-1 June 1984
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NRC Letter: February 9, 1984

Question 210.24 (Section 3.9.2)

The second full paragraph on page 3.9-5 of the FSAR implies that all
snubber locations will be instrumented. It 1s also stated that
snubbers are listed in Table 3.9B-3. Will all snubber locations be
instrumented and are all entries in Table 3.9B-3 snubbers?

Response:

All snubbers on piping will be 1inspected prior to and during
preoperational testing.

All entries in Table 3.9B-3 are snubbers.

Amendment 7 Q210.24-1 June 1984
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NRC Letter: February 9, 1984

Question 210,25 (Section 3.9.2)

In the fourth full paragraph on FSAR page 3.7-18, alternates to
single and multifrequency testing programs are mentioned. Provide a
more detailed description of these methods, a list of when they are
used and justification for their use.

Response:

Test results based on methods other than single or multifrequency are
potentially useful as supplemental qualification information and are
not employed as the primary method of gualification. To date, no
supplemental testing data beyond single or multifrequency testing
procedures have been employed.

Amendment 7 210.25-1 June 1984
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NRC Letter: February 2. 1984

Question 210.28 (Section 3.9.2)

FSAR Section 3.78.3.2.1 states that fewer than 10 maximum Stress
cycles per earthquake may pe used 1if justified by review of the
applicable structural time history. provide a discussion of how this
would be done.

Response:

This criterion has not been employed on BVPS-2 and therefore has been
deleted 1in amendment 7 of the FSAR.

Amendment 7 Q210.26-1 June 1984
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NRC Letter: February 9, 1984

Question 210,27 (Section 3.9.2)

SRP Section 3.9.2.II.2.d.(1) states that the maximum structural
. responses due to each of the three components of earthquake motion
should be combined by SRSS. Justify the method described in the
first paragraph of FSAR Section 3.7B.3.6 for combining the three
components of earthquake motion for equipment and components.

Response:

FSAR Section 3.7B.3.6 reflects a 2-D analysis approach to equipment
qualification. Based on the NRC's input to this subject, and in
accordance with the referenced telecon below, it is believed that
applicable licensing commitments for combining the components of
earthquake motion have been employed.

The applicability dates for three-component earthquake analysis were
discussed in telephone conversations between M. J. Ray of Stone &
Webster Engineering Corporation (SWEC) and D. Jeng of the AEC on
August 21, 1974, and between M. J. Ray and Dr. Shao, AEC Structural
Branch Chief, on September 16, 1974. These telephone conversations
were documented in a memorandum, Licensing Note 27, from H. L. Vener
to distribution, dated September 18, 1974. The memorandum states, in
part, the "The AEC has recently clarified its position with regard to
the applicability dates for three-component earthquake analysis. For
all nuclear stations docketed since November 1, 1972, the effects of
three components of earthquake motion (two horizontal, one vertical)
must be combined."

Amendment 7 Q210.27-1 June 1984
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NRC Letter: February 9, 1984

Question 210.28 (Section 3.9.2)

Provide a more detailed explanation of Equation 3.7B-18.

Response:

When piping is routed between structures, the total relative
displacement affecting the pipe includes the effect of the seismic
inertial displacements of the individual structures ac well as the
relative displacement between the structures caused by the movement
of the ground surface resulting from the passage of seismic waves.
Total relative seismic displacements are obtained by combining the
relative structural displacements and the relative inertial ground
surface displacements by Equation 3.7B-18 in Section 3.7B.3.9.

To provide clarity, the designation for relative ground surface
displacements in Equation 3.7B-18 has been changed from X(ORB;_,) to
X(REL, , ), definitions have been revised, and the discussion of
seismic anchor displacements has been more appropriately relocated
from Section 3.7B.3.8 to Section 3.7B.3.9.

Refer to revised Sections 3.7B.3.8 and 3.7B.3.9, Amendment 7.

Amendment 7 Q210.28-1 June 1984
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3 = 1,2,3 corresponds to response in X.Y, or 2
global coordinate direction, respectively.

where:

{il = Maximum acceleration vector of
mode n, in the j direction,

fnjmax = Maximum generalized coordinate
acceleration of mode n, in the j direction

rnj = Modal participation factor for
the nth mode in jth global
coordinate direction,

= (ol [M] ey,

{e}j = A vector with components of
unity in all directions pa-
rallel to jth global coordi-
nate direction and zero
otherwise,

(Sa)nj = Spectral acceleration for the
: nth mode, in jth global co-
crdinate direction (from en-
veloped and peak broadened
ARS),

and the maximum inertia force vector for the nth mode is given by

1

njmax™ Mp{0lp "njmax (3.78-17)

{F}

These inertia forces are calculated for each of the system natural
modes and applied as static forces in the same manner as the weight
or thermal forces, to find internal moments and forces in each mode.
The total maximum member forces and moments due to seismic excitation
are then obtained by combining the modal responses described in
Section 3.7B.3.7. The seismic anchor displacement effect is
considered separately from seismic inertial effect, nen T
eren Y - ot € Tve distortion
affecting the pipe includes the effects of seismic displacements
obtained from a dynamic analysis of the structures, as well as the
relative displacements ground motion due to the passage of seismic
waves at or near the ground surface.

-

Total relative seismic displacements are obtained by combining these
tvo conditions as input for piping analysis by SRSS method which 1s
given by:

L R —————
3.7-34

AS DESCR
m Sectie
3.7E.3.9
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3 2 2 (3.7B-18)
X (xl + xz) + [x(oasl_z)] f
where: ./
“ = Total relative seismic displacement, =
X, = Structural dynamic displacement for first
structure,
X, = Structural dynamic displacement for second
structure,
X(ORB, _,) = Ground motion displacement between the
centroids of the two structures. ‘9///

Each maximum relative directional component of seismic anchor
displacement is treated individually as input and a static analysis
is performed. The resulting member forces and moments from all three
directions of seismic anchor displacement input are combined by the
SRSS method. Total seismic response is developed by summing
absolutely the inertia and anchor displacement effects for 1/2 SSE.
cg For SSE, anchor displacement effects are considered for the piping in
v

Table 3.9B-9, QA Category I equipment, and containment penetrations.

+ These seismic member moments and forces are ‘then combined with loads

§ from deadweight, pressure, other mechanical or thermal locads, to

complete the stress analysis of all Seismic Category I, and some i
\<85533135323Cat¢qory I piping. For ASME Code Class 1 piping, the
\\\\fjjnulation specified in Subarticle NB-3600, ASME Section III, is |

employed. For ASME Code Class 2 and 3 pipings, the formulations in | ‘
Subarticle NC-3600 and ND-3600, respectively, are used. /

Piping systems are also evaluated to assess the potential for
significant flow induced dynamic loadings that could result £from

various modes of system operation as defined in the design
specification. These dynamic force loadings are included as
occasicnal mechanical loadings in piping analysis.

The plant design criteria, applicable to BOP Seismic Category I |
piping systems are tabulated in Tables 3.7B-32 and 3.9B-8 thru
3.9B-11.

3.7B.3.9 Multiply-Supported Equipment and Components with Distinct
Inputs

To calculate the maximum inertial response of multiply-supported
subsystems, an upper bound envelope of all the individual response
spectra for the support locations is used. In addition, the relat.ve
displacements at the support points are considered. Support

Amendment 3 3.7-3% Cctaber 1983
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? BVPS-2 FSAR | AS DISCUSSED RELow.

’ displacements are imposed/ statically on the subsystem(m/
For support locationsi Seismic
Category 1 structure, relative displacemen&i'!ﬂvxk defined Cg?
, algebraically and imposed. Displacements between{Se&smzc Categery 1
- structures - are considered to be out-of-phase, and the maximum
» relative displacements between Seismic Category I structures are thus
determined from absolute sums of the support displacements.
e1smic iner added
to those due to other appropriate loadings such as deadweight,

pressure, etc, and the resulting stresses are limited by allowable
stresses defined in applica

fag

3.7B.3.10 Use of Constant Vertical Static Factors
3.76.3.10.1 Equipment and Components

Constant load factors are not utilized for vertical floor response in
the design of Seismic Category I equipment and components.

3.7B.3.10.2 Piping Systems

The method of applying constant static factors as vertical response
loads, based on the assumption of vertically rigid structures, for
tae seismic design of Seismic Catsgory I piping is not used.
However, a simplifed analysis (equivalent static load method), using
constant load factors for both the vertical and horizontal directions
based on the peaks of applicable ARS, is used fcr some small bore
. pPiping systems, as described in Section 3.7B.3.5.2.

3.7B.3.11 Torsional Effects of Eccentric Masses

The effect of eccentric masses, such as valves and valve operators,
is considered in the seismic piping analysis described in
Section 3.7B.3.1.2. These eccentric masses are included in the
mathematical model for the system analysis and the torsional effects
caused by them are evaluated and included in the total system
response. The total response must meet the limits of the criteria
applicable to the Safety Class of the piping for ASME III piping, and
the criteria described in Section 3.7B.3.13 for non-ASME III piping
which is seismically analyzed.

3.7B.3.12 Buried Seismic Category I Piping Systems

In performing stress analysis of buried Seismic Category I piping
systems, the following loadings are considered:

e Internal pressure,

R & Soil pressure (includes dead load and live loads due to
traffic when applicable),

3. Thermal expansion,

‘ Amendment 3 3.7-36 October 1983
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- et Each maximum relative directional component of seismic anchor

- displacement is treated individually as input and a static analysis

is performed. The resulting member forces and moments from all three
directions of seismic anchor displacement input are combined by the
= SRSS method. Total seismic response is developed by summing

e ——— — absolutely the inertia and anchor displacement effects for 1/2 SSE.
T _-.._i§i::7— For SSE, anchor displacement =ffects are considered for the piping in

Table 3.98-9, QA Category I equipment, and containment penetrations.
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These seismic member moments and forces are then combined with loads
from deadweight, pressure, other mechanical or thermal loads, to
complete the stress analysis of all Seismic Category I, and some
.’.«rmuteqory I piping. For ASME Code Class 1 piping, ‘the
" formulation specified in Subarticle NB-3600, ASME Section III, is
employed. For ASME Code Class 2 and 3 pipings, the formulations in
Subarticle NC-3600 and ND-3600, respectively, are used.



BVPS-2 FSAR

NRC Letter: February 9, 1984

Question 210.29 (Section 3.9.2)

On page 3.7-21 of the FSAR, it is stated that all significant dynamic
modes of responses under seismic excitation with frequencies less
than 50 cps or modes less than 50, whichever is reached first, are
included in the dynamic analysis. Provide assurance that all medes
less than or equal to 33 Hz have been included.

Response:

The seismic analyses of Westinghouse supplied components considered
all modes less than or equal to 33 Hz. This is true for the three
dimensional dynamic analyses of the Westinghouse supplied primary
equipment and alsc the two dimensional equivalent static analyses of
the Westinghouse supplied Class 2 and 3 auxiliary equipment.

Application of this criteria ensures that all significant system
responses less than or equal to 33 Hz have been included.

Amendment 7 Q210.29-1 June 1984
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NRC Letter: February 9, 1984

Question 210.30 (Section 3.9.2)

Provide the basis used for the design o. P1ping supports and anchors
which separate selsmically designed Piping and non-seicmic Category I
Piping. Include in your discussion, the loads and load combinations
used and how the local Pipe wall stresses are considered.

Response:

To maintain the integrity of the seismic portion of
seismic/nonseismic interface, BVPS-2 design basis is to comply with
Regulatory Guide 1.29. This is accomplished as follows:

For piping sizes 12 inches NPS and smaller, the next anchor beyond
the seismic/nonseismic boundary is designed to accommodate the
maximum loads (plastic hinge) for which the Piping on the nonseismic
side of the anchor can transmit, An anchor may be a series of
restraints which effectively act as an anchor.

Pipe sizes over 12 inches NPS are analyzed for seismic effects on
both sides of the selsmic/nonseismic boundary. In utilizing this
criteria, the nonseismic side is reviewed to assure that it is
adequately supported for the operational loads: thermal, deadweight,
fluid transient loads where applicable, and seismic loads.

The seismic/nonseismic anchor is evaluated to assure adeguate
Sstructural design. The integrity of the Pressure boundary beyond the
interface anchor is not of concern, including local pipe wall
stresses, since Piping bevond that interface anchor may have the
pressure boundary compromised because it provides no safety function.

Amendment 7 Q210.30-1 June 1984
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NRC Letter: February 9, 1984

Question 210.31 (Section 3.9.3)

The staff finds that there is insufficient information describing the
design of safety-related HVAC ductwork and supports. Provide the
design basis wused for qualifying the HVAC ductwork and support
structural integrity.

Response:

Respcnse to be provided by June 1, 1984.

Amendment 7 Q210.31-1 June 1984
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NRC Letter: February 9, 1984

Question 210.32 (Sec:ion 3.9.3)

Provide the basis £for assuring that ASME Code Class 1, 2, and 3
piping systems are ~apable of performing their safety function under
all plant conditions. Describe the methcdology used tc assure the
functional capability of essential piping systems when service limits
C or D are specified.

Response:

ASME III Classes 1, 2 and 3 piping systems are designed for all plant
conditions in accordance with the ASME III code requirements as shown
in Tables 3.98B-5, 3.98B-8, 3.9B-9, 3.9B-11, and 3.9B-14.

Numerous operating fluid transient events have occurred in cperating
nuclear power plants (NUREG-0582 and NUREG/CR-2059). Many of these
events caused code allowable stresses to be exceeded, and some were
severe enough to significantly damage piping and pipe supports. None
of these events resulted in a loss of functional capability where the
integrity of the pressure boundary was maintained. Other
experiences, such as the effects of the 1979 Imperial Valley
earthquake on the El Centro Steam Plant (NUREG/CR-1665), which did
not cause any loss of functional capability although design to
withstand earthquake was minimal and the earthguake was of high
intensity, indicate that functional capability is, again, not a
practical concern.

The difference between operating experience and academic concern 1is
in part explained by a study of seismic design margins for piping
(NUREG/CR-2137) where lower bound margins of 1.4 or greater indicated
significant reserve strength when designed to ASME III rules. In
addition, stresses are dominated by stress intensification factors
which address fatigue strength of local areas, but are not indicative
of the general state of stress in the piping system. Although ASME
Level D stress limits theoretically permit gross yielding of piping
while only protecting the pressure boundary, practical experience
indicates otherwise. Failures of the pressure boundary have occurred
due to unanticipated loads (e.g., waterhammer, vibration, etc) or
corrosion/erosion, but gross yielding of an intact pressure boundary
has not led to a loss of functional capability.

The practice of reducing code allowable stresses to preclude
theoretical gross yielding for very low probabili“y loads may in fact
reduce the overall safety and reliability of the piping system.
Lower allowable stresses are achieved by additional pipe supports,
and usually snubbers (which reduce dynamic stresses without
increasing thermal or deadweight stresses), resulting in a stiffer
system with higher stresses during normal plant operation, but
theoretically lower stresses for the low probability design events

Amendment 7 Q210.32-1 June 1984







BVPS-2 FSAR

NRC Letter: February 9, 1984

Question 210.33 (Section 3.9.3)

Provide a discussion of the design considerations used for safety and
relief valve loads and piping reactions. Include in your discussion
(1) the basis for assuring that the valve end loads are acceptable,
(2) the support arrangement for the affected piping, and (3) the
methocdology used to calculate the hydraulic transient forces in the
piping due to valve blowdown.

Response:

The design considerations used for safety and relief valve loads and
piping reactions are described in Section 3.9B.3.3. Response to the
three specific items noted above follows:

1) Acceptability of valve end loads is assured through a combination
of both testing and analyses. Section 3.9B.3.3 states, 'lhe
design of these valves takes into consideration the reaction
force when the valve opens. The design criteria for all
pressure-relieving devices are in accordance with the rules of
ASME Boiler and Pressure Vessel Code, Section III."  Further
assurance of acceptable valve end loads is provided under the
“Valve Operability Assurance Program" described in Section
3.98.3.2.2, which demonstrates overpressurization safety
capabilities during a seismic event through successful valve
actuation within design requirements. Supplemental assurance is
provided through qualification of the attached piping since the
valve is inherently stronger than the piping. For paiping
qualification, Section 3.9B.3.3 states, "In addition, relief and
safety valve discharge events are considered as occasional loads
and classified as upset, emergency, or faulted, depending upon
the expected freguency of occurrence, with the exception that
safety valve discharge events in the RCS are classified as either
emergency or faulted only. These loads are combined with other
service loadings and maintained within the appropriate stress
limits as indicated in Section 3.9B.3.1."

Maximum nozzle loads for safety and relief valves are defined in
the velve equipment specifications. These nozzle loads take into
account all loads on the valve including fluid discharge loads.
These nozzle loads are provided to the piping designer (SWEC) as
interface criteria. If the specified nozzle loads are exceeded
by the piping designer, the loads are sent to Westinghouse for
evaluation to determine their acceptability.

2) The support arrangement for the affected piping is a function of
the piping stress analysis and is governed by the requirement to
maintain pipe stress levels within the appropriate limits as
indicated in Section 3.9B.3.1.

Amendment 7 0210.33-1 June 1984



BVPS-2 FSAR

3) The methodology used to calculate the hydraulic transient forces
in the piping due to valve blowdown 1is described in Section
3.98.3.3.2.

4) For large bore computer analyzed piping, calculated piping
reactions on the safety valve outlet nozzle will be reconciled
for acceptability with the valve vendors.

Amendment 7 0210.33-2 June 1984
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NRC Letter: February 9, 1984

Question 210.34 (Section 3.9.3)

The staff review of FSAR Section 3.9B.3.4 and 3.9N.3.4 finds that
there is insufficient information regarding the design of component
supports. Per SRP Section 3.9.3, our review includes an assessment
of design and structural integrity of the supports. The review
addresses three types of supports: (1) plate and shell, (2) linear,
and (3) component standard types. For each of the above three types
of supports, provide the following information (as applicable) for
our review.

(a) Describe (for typical support details) which part of the support
is designed and constructed as component supports and which part
is designed and constructed as building steel (NF vs. AISC
jurisdictional boundaries).

(b) Provide the complete basis used for the design and construction
of both the component support and the building steel up to the
building structure. Include the applicable codes and standards
used in the design, procurement, installation, examination, and
inspection.

(¢) Provide the loads, load combinations, and stress limits used for
the component support up to the building structure.

(d) Provide the deformation limits used for the component support.

(e) Describe the buckling criteria used for the design of component
support.

Response:

The BVPS-Z is a non-ASME III, NF plant when addressing design and
construction of component supports. A very small percentage of
components have supports designed and constructed to ASME III, NF
requirements, but this is due to the purchase order date for the
components. The vast majority of component supports are not designed
to ASME III, NF requirements and are not required to be.

The specific responses to the questions are provided in three
separate parts. Part 1 addresses Westinghouse supplied component
supports, Part 2 addresses SWEC designed/supplied component supports,
and Part 3 addresses piping component supports.

Part I - Westinghouse Supplied Component Supports
Westinghouse has supplied supports only for those Class 2 and 3

components also supplied by Westinghouse to which the supports are
attached. This equipment is divided into two groups.

Amendment 7 Q210.34-1 June 1984
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The first group consists of auxiliary tanks and heat exchangers. The
supports for these components are of two types; linear and, for the
most part, plate and shell type supports. The supports for the tanks
and heat exchangers meet either the requirements of Subsection NF of
the ASME Code or the requirements of the AISC Code depending on the
procurement date of the component. Components procured prior to the
inclusion of Subsection NF into the ASME Code were designed to the
AISC Code requirements. A listing of the tanks and heat exchangers
and the codes to which the respective supports were designed is
available if needed.

The second group consists of Class 2 and 3 auxiliary pumps. The
supports for these pumps are plate and shell and, for the most part,
linear-type supports. The auxiliary pump supports are designed by
the pump manufacturer to pressure boundary stress limits, with the
exception of the bLoric acid transfer pumps, the supports for which
are designed to the limits of the AISC Code.

The loads and loading combinations of the supports for the auxiliary
eguipment supplied by Westinghouse are the same as those of the
supported component. These loads and combinations are given in FSAR
Table 3.9N-4.

Deformation of the tanks and heat exchangers is accounted for through
the use of the stress limits of AISC or ASME, NF. These limits
ensure the supports remain elastic, thereby preventing permanent
deformation. Additionally, the supports for active pumps must not
deform such that specified critical clearances are maintained so that
the pump remains operable. These clearances are specified in the
pump specification.

Buckling is prevented by limiting compressive stresses for linear-
type auxiliary equipment supports under loadings from all service
conditions to the 1limits of AISC Section 1.5 or ASME
Appendix XVII-2210. These limits, which are identical, are based on
the Column Research Council (CRC) buckling curve for centrally loaded
columns. A variable factor of safety, based on column length and
section material properties, provides adequate margin to the critical
buckling values of the CRC curve. A discussion of the buckling
criteria for plate and shell type supports is as follows.

Buckling Criteria for Plate and Shell Type Supports

Plate and shell type supports for Class 2 and 3 auxiliary equipment
are evaluated for buckling and instability through selective use of
the criteria of 2gpendix XVII, Subarticle XVII-2200 and Subsection
NC, Subparagraph NC-3133.6 of Section III of ASME Code.

Subparagraph NC-3133.6 gives methods for calculating the maximum
allowable compressive stress in cylindrical shells subjected to axial
and loading that produce longitudinal compression stresses in the
shell.

Amendment 7 Q210.34-2 June 1984
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Subarticle XVII-2200 gives reguirements for structural steel members
including allowable compressive loads based on slenderness ratios and
interaction equations for combined stresses.

Use of the above reguirements, in addition to those of Subsection NF,
in the design of plate and shell type supports for Westinghouse
supplied auxiliary equipment, ensures the dimensional stability of
the support throughout the range of applied loadings.

In accordance with the request of the MEB staff, a discussion on how
allowable buckling stresses are calculated for linear-type supports
are included in this response. In addition, FSAR Section 3.9N.3.4,
Component Supports, has been revised to reflect the discussion on
Class 2 and 3 auxiliary equipment support types and design criteria.

Component Supports (Section 3.9N.3.4)

Westinghouse has supplied supports only for those Class 2 and 3
components also supplied by Westinghouse to which the supports are
attached. The loads and loading combinations of the supports are the
same as those of the supported component. These loads and
combinations are given in FSAR Talbe 3.9N-4.

The Class 2 and 3 auxiliary equipment supplied by Westinghouse is
grouped into two general categories. One group consists of tanks and
heat exchangers. The other group 1is auxiliary pumps. Design
criteria for the supports for these components are discussed below.

Tanks and Heat Exchangers (Section 3.9N.3.4.1)

The supports for auxiliary tanks and heat exchangers are of two
types: linear and, for the most part, plate and shell type supports.
The supports meet either the requirements of Subsection NF of the
ASME Code or the requirements of the AISC Code, depending on the
procurement date of the component. Components procured prior to the
inclusion of Subsection NF into the ASME Code were designed to the
AISC Code requirements.

Auxiliary Pumps (Section 3.9N.3.4.2)

The supports for Class 2 and 3 auxiliary pumps are plate and shell
and, for the most part, linear-type supports. The supports are
designed by the pump manufacturer to pressure boundary stress limits,
with the exception of the boric acid transfer pumps, the supports for
which are designed to the limits of the AISC Code.

Part II - SWEC Supplied/Designed Component Supports
(a) The SWEC supplied component supports are for the most part
supplied with its component. Component supports supplied with

the equipment are designed and constructed in accordance with
AISC Code or ASME III, NF reguirements. ASME III components

Amendment 7 Q210.34-3 June 1984
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constructed to ASME III, 1971 Edition through Summer 1973 Addenda
or earlier have supports designed to AISC. after Summer 1973,
supports are in accordance with NF requirements.

The loads, load combinations, and stress limits for the SWEC
supplied component supports are identified in Table 3.9B-16,
Amendment 7.

All equipment supports are designed to elastic limits.,
Deformation limits are not used.

AISC jurisdiction 1s assigned to embedments or building steel to
which the supports are attached. The anchorage design criteria
1s described in the response provided for Question 210.35.

(b) The SWEC designed equipment component supports are designed using
AISC Code allowables or the allowables of ASME III, NF as
guidance, even though the requirements of ASME III, NF were not
mandatory for these supports due to the procurement date of the
components.

The loads, load combinations, and stress limits for the primary
equipment supports are identified in Table 5.4-21 and the
remaining equipment supports in Table 3.9B-1Z, Amendment 7.

All eguipment supports are designed to elastic limits.
Deformation limits are not used.

The buckling criteria for the equipment supports are in
accordance with the AISC Code.

AISC jurisdiction is assigned to the embedments or building steel
to which the supports are attached. The anchorage design 1is
described in the response provided for Question 210.35.

Part III - Piping Component Supports

Except for integral welded attachments defined in Section 3.9B.3.4.2,
pipe supports are not designed or constructed to ASME III
requirements because their design and procurement proceeded ASME III,
NF. Therefore, plate and shell type designations are not applicable.

The response to items (a) through (e) of Question 210.34, as
applicable to pipe supports, are:

(1) All pipe supports are designed as described in
Tables 3.9B-14 and 3.9B-15, Amendment 7. AISC 3jurisdiction
is assigned to embedments or building steel to which the
pipe supports are attached.

(2) Pipe supports meet the criteria of the AISC Code ANSI B3l.1
Code and Tables 3.9B-14 and 3.9B-15, Amendment 7. When pipe

Amendment 7 Q210.34-4 June 1984
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. supports include integral attacimencs to pressure retaining
boundaries, tlie integral w=lded attachments are designed,
fabricated, installed, anc inspected in accordance with the
criteria stated in Sectior 3.9B.3.4.2.1.

(3) Loads and load combinations usad to design pipe supports are
described in Tables 3.9B-14 and 3.9B-15, Aiendment 7. The
allowables are based on the AISC Code. The loads, load
combinations and the corresponding allowables for designing
integral attachments tc the pressure boundary are described
in Section 3.9B.3.4.2.1,

(4) All pipe supports are designed to elastic limits.
Deformation limits are not used.

(5) Buckling -~riteria {fc¢r piye supports are in accordance with
the AlSCT Code.

Summary

Component suppcrts for BVPS-2 are not designed or constructed to
ASME III, NF requirements for the majority of components. SWEC will
specifically identify supports designed and constructed to NF
requirements in the ASME Code Baseline Document which is due to be
issued in June 1984. This ASME Code Baseline Document will be
referenced in and become part of the FSAR.

. Ame ament 7 2210.34-5 June 1984
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1.

Comn adous
Plant Operating Allowable Tensile (-")h)l.
Condition Stress
. " )
Normal/Ugset D+Te+R+R"+W+S 0.6 Sy
D+E+*H+T+R+A 0.€ Sy

Emergency/
Faulted D+E" +H 0.8 'CDQ"/’

n
e

NOTES :

1. For cdefinition of terms. see Table 3.9B-11.

2. Buckling criterion for pipe supports is in accordance with the
AlLSC Code. .

3. Generally, an enveloped desigcn load is used thus producing adﬁiﬁ?’

conservative load combination. The above load combination ang
limits may be used when specific loading methods are needed.

4. See Table 3.SB-15 for allowable tensile stress values for @SS,
RSS, and SIS systems,

§. 0SS, RSS, and SIS systems correspond to:
QSS- Quench spray system
RSS- Recirculation spray system
SIS~ Safety injection system

6. For pipe support desiens on instrumentation tubing, thermal loads,

and seismic loads are evaluated separately if the instrument line
is normally dead-ended (i.e., no flow).

7. The above allowables are the basic tensile stress allowables.

All other requirements of the AISC code related to zember stresses
are satisfied.

(8]
",

1 b or g A >

-

- .-

1.35

P

37

.38
.40

.42
.44
L45
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LOAD SCMBILATIONS FOR PIPE SUBPORTS FOR 35S, RSS, aut 515 Ceis 0.1z
CombBivaToNS
Plan: Operating Loa @ Allovatle Tensile XV ;.16 x
Condition Condition) Stress 1.17
Normal/Upset D+T+R+R" +w+s () 0.6 Sy 1.19 K
D+T+R+E+2A+H 0.8 Sy “1.21
-2
Emergency/
Faulted D+E +H 0.8 Sy 31.25
T+R' +A" + X 0.8 Sy 1.27
NOTES: 1.2%
1. For definition cf terms, sc= Table 3.9B-1l1. ) W o
2. Buckling criterion for pipe supports is in accordance with the .33
AISC code.,

3. Generally, an envelsped design load is used thus producing a(hS?E) 1.36 y
conservative lcad combinatien. The above load combinztion and 1.35
limits may be used when specific loading methods are needed.

4. For pipe support designs on instrumentation tubing, thermal loads 3%
and seismic loads are evaluated separately if the instrument line .37
is normally dead-ended (i.e., no flow).

5. QSS, RSS, and SIS systems correspond to:

.40

QSS- quench spray system
RSS- recirculation spray systemn
S1S- safety injection system

6. The above allowables are the basic tensile stress allowables. &l
All other requirements of the AISC code related to member stresses

are satisfied.
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icads due to maximum seismic excitation will not affect the
functional ability of the valve, since the valve disc is designed to
be isclated from the body wall. The clearance supplied by the design
around the disc will prevent the disc from becoming bound or
restricted due to any body distortions caused by nozzle loads.
Therefore, the ﬁesign of these valves is such that once the
structural integrity of the valve is assured using standard methods,
the ability of the valve to operate is assured by the design

features. The valve will also undergc: 1) in-shop hydrostatic tests;
2) in-shop seat leakage test; and 3) periodic in situ valve
exercising and inspection tc assure the functicnal ability of the
valve.

The pressurizer safety valves are qualified by the following
procedures (these valves are also subjected to tests and analysi
similar to check wvalves): stress and deformation analyses for SSE
loads, in-shop hydrostatic and seat leakage tests, and pericdic in
situ wvalve inspection. In addition to these tests, a static load
eguivalent to the SSE is applied at the top of the bonnet, and the
pressure is increased until the valve mechanism actuates. Successful
actuation within the design reguirements of the valve assures its
overpressurization safety capabilities during a seismic event.

Using the methods described, all the safety-related valves in the
systems are qualified for operability during a seismic event. These
methods conservatively simulate the seismic event and ensure that the
active valves will perform their safety-related function when
necessary.

This testing program for valves is conservative. Alternate valve
operability testing, such as dynamic vibration testing, will be
allowed if it is shown to adequately assure the faulted condition
functional ability of the valve system.

3.9N.3.2.2 Pump Motor and Valve Electric Motor Operator

Qualification

Active pump motors (and vital pump appurtenances) and active valve

electric motor operators (and 1limit switches and pilet sclencid

valves), are seismically qualified by meeting the reqguirements of

IEEE Standard 344-1S71, as described in Section 3,10N.

3,9N.3.3 Design and Installstion Details in Mounting of Pressure
Relief Devices

This is discussed in 2.98.3.3.

-

IOr aAdNE
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: Normal - The allowable stresses of the American Institute of
Steel Construction (AISC-69) Part are emploved for normal
condition allowables.

- 48 Upset - Stress limits for upset conditions are 33 percent
higher than those specified for normal conditions This 1is
consistent with Paragraph 1.5.6 of AISC-69 Part 1 which
permits a 1/3 increase in allowable stresses for wind or

seismic loads.
3, Emergency - Not applicable.

4. Faulted - Stress limits for faulted conditions are the same
as for the upset condition.

1. Normal - Normal condition limits are those specified in ASME
Secticn VIII Division 1 or AISC-69 Part 1.
& Upset =~ Stress limits for upset condition are 33 percent

higher than those specified for normal conditions. This 1is
consistent with Paragraph 1.5.6 of AISC Part 1 which permits
a 1/3 increase in allowable stresses for wind or seismic
loads.

e Emergency - Not applicable.

4. Faulted - Stress limits for faulted condition are the same
as for the upset condition.

Plate and Shell Supports for Pumps

The stress limits wused for ASME Code Class 2 and Class 2 plate and

shell component supports are identical to those used for the

supported component, These allowable stresses are such that the

design requirements for the components and system structural
d

integrity are maintéeined

3.9N.4 Control Rod Drive Systems
3.9N.4.]1 Descriptive Information of Control Rod Drive System

Contro. Rod Drive Mechaniss
Control rod drive mechanisms (CRDMs) are located on the dome of the
reactor vessel. They are coupled to rod control clusters which have
absorber material over the entire length of the control rods. The
CRDM is shown on Figure 3.9N-3 and schematically on Figure 3.9N-4.




INSERT B

3.9N.3.4 COMPONENT SUPPORTS

Westinghouse has supplied supports only for those Class 2 and 3
components also supplied by Westinghouse to which the supports
are attached. The loads and loading combinations of the supports
are the same as those of the supported component. These loads
and combinations are given in Table 3.9N-4.

The Class 2 and 3 auxiliary equipment supplied by Westinghouse is
grouped into two general categories. One group consists of tanks
and heat exchangers. The other group is auxiliary pumps. Design
criteria for the supports for these components are discussed below.

3.9N.3.4.1 Tanks and Heat Exchangers

The supports for auxiliary tanks and heat exchangers are of two
types: linear and, for the most part, plate and shell type supports.
The supports meet either the requirements of Subsection NF of the
ASME Code or the requirements of the AISC Code, depending on the
procurement date of the component. Components procured prior to
the inclusion of Subsection NF into the ASME Code were designed to

the AISC Code requirements.

3,9N.2.4.2 Auxiliary Pumps

The supports for Class 2 and 3 auxiliary pumps are plate and shell and,
for the most part, linear-type supports. The supports are designed

by the pump manufacturer to pressure boundary stress limits, with

the exception of the boric acid transfer pumps, the supports for which
are designed to the 1imits of the AISC Code.
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NRC Letter: February 9, 1984

Question 210.35

The staff's review of your component support design finds that
additional information is required regarding the design basis used
for bolts.

(a) Describe the allowable stres< limits used for bolts in equipment
anchorage, component supports, and flanged connections.

(b) Provide a discussion of the design methods used for expansion
anchor bolts used in component supports.

Response:

(a) The stress limits for ASME III, Classes 1, 2, and 3 equipment and
equipment support anchors follow:

1. When threaded studs in embedments provide the anchorage, the
allowable stress limits are in accordance with the AISC
Manual of Steel Construction (7th Edition, 1969).

When the anchorage is provided by bolting into embedments,
the allowables of ASME III NF are used as indicated in FSAR
Amendment 7, Table 3.9B-16 (refer to Question 210.34).

When the anchorage is bolting and is through intermediate
support structure, the allowables of ASME III NF or AISC are
used as a guideline.

For tanks and heat exchangers supplied by Westinghouse, the
only bolting for supports is on the regenerative heat
exchanger. These bolts meet the requirements of Subsection
NF and Code Case 1644. Any bolting on supports for
Westinghouse supplied Class 2 and 3 pumps are to pressure
boundary stress limits.

Bolts for flange connections are designed in accordance with
ASME III. All other bolts are in accordance with the AISC
Manual of Steel Construction (7th  Edition, 1969)
specifications.

Basic allowable wvalues of shear and tension, including
consideration of interaction, are based on manufacturer's test
data, onsite test data, and SWEC analysis.

Performance specifications and testing assure that anchor failure
is a minimum of four times the basic allowable wvalue for
expansion type drilled-in anchors, and three times the basic
allowable value for drilled-in bearing type anchors.

Amendment 7 Q210.35-1 June 1984
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The criteria for determining design load on anchor bolts consider
base plate flexibility effects where applicable.

For tanks and heat exchangers supplied by Westinghouse, the only
bolting for supports provided by Westinghouse 1s on the regenerative
heat exchanger. These bolts meet the requirements of Subsection NF
and Code Case 1644. Any bolting on supports for Westinghouse
supplied Class 2 and 3 pumps are to pressure boundary stress limits,

Amendment 7 Q210.35-2 June 1984
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NRC Letter: February 9, 1984

Question 210.36

Valve discs are considered part of the pressure boundary and as such
should have allowable stress limits. Provide these limits for our
review,

Response:

ASME Class 2 and 3 valves are designed to ASME III requirements. The
integrity of the Class 2 and 3 valve discs is assured through disc
hydrostatic testing. There are no Class 1 BOP valves.

Valve discs in Westinghouse-supplied Class 1, 2, and 3 valves are
considered as part of the pressure boundary and are evaluated to the
same pressure boundary stress limits as the valves in which they are
contained.

Stress limits for Class 1 valve discs are limited, for 21l operating
conditions, to thc normal condition stress limits of the valve. The
stress limits for Class 1 valves are given in FSAR Table 3.9N-3.

Stress limits for Class 2 and 3 valve discs are the same as the
stress limits for the valve for each operating condition. The stress
limits for Class 2 and 3 valves are given in FSAR Table 3.9N-8.

Additionally, the leak tightness for Class 1, 2, and 3 valve discs is
assured through hydrostatic testing.

Amendment 7 Q210.36~1 June 1984
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TABLE 3.9N-3

INSERT A

ACTIVE INACTIVE

a) Calculate Pm from para. NB3545.l a) Calculate Pm from para. NB3545.1
with Internal Presasure Ps = 1.25Ps with Internal Pressure Ps = 1.50 Ps
Pa £1.55m Pm £2.45m or 0.7 Su

b) Calculate Sn from para. NB3545.2 b) Calculate Sn from para. NB3545.2 with
with
Cp = 1.5 Ps = 1.25Ps Cp = 1.5 Ps = 1.50Ps
Qt2 = 0 Ped = 1.3X value of Ped Qt2 = 0 Ped = 1.3X value of Ped
from equatiocas of 3545.2(b)(1) from equations of NB3545.2(b)(1)
So £ 3ISm Sn £ 3Sm

¥er Pus Pby Q¢s Cpy Sp & Sy a8 defined by Section III, ASME Code
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NRC Letter: February 9, 1984

Question 210.37

Due to a long history of problems dealing with inoperable and
incorrectly installed snubbers, and due to the potential safety
significance of failed snubbers in safety-related systems and
components, it is requested that maintenance records for snubbers be
documented as follows:

Preservice Examination

A preservice examination should be made on all snubbers listed in
Tables 3.7-4a and 3.7-4b of Standard Technical Specification 3/4.7.9.
This examination should be made after snubber installation but not
more than six months prior to initial system preoperational testing,
and should as a minimum verify the following:

(1) There are no visible signs of damage or impaired operability as a
result of storage, handling, or installation.

(2) The snubber location, orientation, position setting, and
configuration (attachments, extensions, etc.) are according to
design drawings and specifications.

(3) Snubbers are not seized, frozen, or jammed.
(4) Adequate swing clearance is provided to allow snubber movement.

(5) If applicable, fluid 1is to the recommended level and is not
leaking from the snubber system.

(6) Structural connections such as pins, fasteners and other
connecting hardware such as lock nuts, tabs, wire, and cotter
pins are installed correctly.

If the period between the initial preservice examination and initial
system preoperational test exceeds six months due to unexpectec
situations, reexamination of items i1, 4, and 5 shall be performed.
Snubbers which are installed incorrectly or otherwise fail to meat
the above requirements must be repaired or replaced and reexamined in
accordance with the above criteria.

Preoperational Testing

During preoperational testing, snubber thermal movements for systems
whese operating temperature exceeds 250°F should be verified as
fc  ws:

Amendment 7 Q210.37-1 June 1984
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(a) During initial system heatup and cocldown, at specified
temperature intervals for any system which attains operating
temperature, verify the snubber expected thermal movement.

(b) For those systems which do not attain operating temperature,
verify via observation and/or calculation that the snubber will
accommodate the projected thermal movement.

(c¢) Verify the snubber swing clearance at specified heatup and
cooldown intervals. Any discrepancies or inconsistencies shall
be evaluated for cause and corrected prior to proceeding to the
next specified interval.

The above described operability program for snubbers should be
included and documented by the preservice inspection and
preoperational test programs.

The preservice inspection must be a prerequisite for the
preoperational testing of snubber thermal motion. This test program
should be specified in Chapter 14 of the FSAR.

Response:

Duquesne Light Company is developing a Preservice Inspection (PSI)

Program which will include snubber inspection criteria. The PSI
Program will be submitted to the NRC in June 1984.

Amendment 7 Q210.37-2 June 1984
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NRC Letter: February 9, 1984

Question 210.38

Provide the stress categories and limits for core support/structures
and include the applicable codes used for evaluation of the faulted
condition.

Response :

The BVPS-2 corns support structures are similar to those of other
Westinghouse plants recently reviewed by the NRC. The design and
construction of the BVPS-2 core support structures conforms to the
requirements of Subsection NG of Section III of the ASME Code, except
that the internals were not Code stamped and a plant specific stress
report has not been written. This is because procurement of the
BVPS-2 core support structures predated the inclusion of Subsection
NG into the ASME Code. The FSAR has been amended to reflect this.

The BVPS-2 FSAR outlines the Code stress limits and loading
combinations used in evaluating the core support structures and
internal structures in Tables 2.3N-12, 3.9N-13, and 3.9N-14 and FSAR
Section 3.9N-5.

Amendment 7 0210.38-1 June 1984



to assure that the cor is intact with acceptable heat
transfer geometry following transients arising fronm
abnormal cperating conditions.

6 Following the DBA, BVPS-2 shall be capable cf being shut
down and cocled in an orderly fashion so that fuel cladding
temperatures are kept w.thin specified limits. This implies
that the deformation of certain critical reactor internals
must be kept sufficiently small to allow core cooling.

L o P | 1 -
The functional limit o)

e

ations for the core s ures during the design
basis accident are ciown in Table 2.9N-11 Tc ensure no column
loading of rod cluster control guide tubes, the upper core plate
deflection shall not exceed the value showrn in Table 3.9N-11.

Details of the dynamic analyses, input for
response loadings are presented in Secticn 3.9B.

ntifies the basis for the design stress and

Allowable Stresses

ryy

For normal operating conditions Section III ¢f the ASME Beiler and
Pressure Vessel Code is used as a basis for evaluating acceptability
of calculating stresses. Both static and alternating stress
intensities are considered. It should be noted that the allowable
stresses 1in Section III of the ASME Code are based on unirradiated
material properties. The strength of Type 304 stainless steel used
for internals is not changed when exposed to an irradiation level of
less than 1 x 102! neutron per sq c¢m and increases when exposed t¢
high levels; thus, it is considered that use of the allowable
stresses in Section IIlI is appropriate and <conservative for
irradiated internal structures.

The allicwable stress limits during the DBA used for the core sup

structures are definec in the 1974 edition th

support Struc

Conditions. §
d

are popresente

ure Subsection NG,

-
.

¢
.-

.

Biggs, J. M. 19%4. Introduction to Structural Dynamics
Bock Company, New York, N.Y

Bloyd, C.N. and Singleton, N.R 1975, UHI Plant Internals
Measurement Frogram and Pre- and Post- Hot Fuu:t;cnal Exa
WCAP-851€~-P (Proprietary) and WCAP-8517 (Non-Proprietary).




Section 3.9N.5.4

INSERT C

The design and construction of the BVPS-2 core support structures
conforms to the requirements of Subsection NG, except that the core
support structures are .ot Code stamped and a plant specific stress
report has not been written. This is because procurement of the
BYPS-2 core support structures predated the inclusion of Subsection
NG into the ASME Code.
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NRC Letter: February 9, 1984

Question 210,39

Does the design criteria for component supports in Beaver Valley 2
systems categorize the stresses produced by seismic anchor point
motion of piping and the thermal expansion of piping as primary or
secondary? It is the staff's position that for the design of
component supports, and stresses produced by seismic anchor point
motion of piping and the thermal expansion of piping should be
categorized as primary stresses.

Response:

The design criteria for the component supports in BVPS-2 systems do
not categorize the stresses produced by se.smic anchor point motion
of piping and the thermal expansion of piping as primary or
secondary.

Mechanical loads and thermal expansion loads produced by piping are
combined and imposed upon the piping supports. Combined load effects
on the supports are maintained within the limits provided, as
addressed in the response provided for Question 210.34, Amendment 6.

The design criteria used by Westinghouse for the design of supports
for Class 2 and 3 auxiliary equipment categorizes the stresses
produced by seismic anchor point motion and the thermal expansion of
piping as primary stresses.

Amendment 7 Q210.39~1 June 1984
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NRC Letter: February 29, 1984

Question 210.40 (Section 3.9.6)

There are several safety systems connected to the reactor coolant
pressure boundary that have design pressure below the rated reactor
coolant system (RCS) pressure. There are also some systems which are
rated at full reactor pressure on the discharge side of pumps but
have pump suction below RCS pressure. In order to protect these
systems from RCS pressure, two or more isclation valves ar¢ placed in
series to form the interface between the high pressure RCS and the
low pressure systems. The leak tight integrity of these valves must
be ensured by periodic leak testing to prevent exceeding the design
pressure of the low pressure systems.

Pressure isolation valves are required to be Category A or AC per
IWV-2000 and to meet the appropriate requirements of IWV-3420 of
Section XI of the ASME Code except as discussed below.

Limiting Conditions for Operation (LCO) are required to be added to
the Technical Specifications which will require corrective action;
i.e., shutdown or system isolation when the final approved leakage
limits are not met. Also, surveillance requirements which will state
the acceptable leak rate testing frequency shall be provided in the
Technical Specifications.

Periodic leak testing of each pressure isolation valve is required to
be performed at least once per each refueling outage, after valve
maintenance prior to return to service, and for systems rated at less
than 50 percent of RCS design pressure each time the valve has moved
from its fully closed position unless justification is given. The
testing interval should average to be approximately one year. Leak
testing should also be performed after all disturbances to the valves
are complete, prior to reaching power operation following a refueling
outage, maintenance, etc.

The staff's present position on leak rate limiting conditions for
operation must be equal to or less than 1 gallon per minute (gpm, for
each valve to ensure the integrity of the valve, demonstrate the
adequacy of the redundant pressure isolation function and give an
indication of valve degradation over a finite period of time.
Sigrificant increases over this limiting value would be an indicat.on
of valve degradation from one test to another,

The Class 1 to Class 2 boundary will be considered the isoclation
point which must be protected by redundant isclation valves.

In cases where pressure isolation is providecd by two valves, both

will be independently leak tested. When three or more valves provide
isolation, only two of the valves need to be leak tested.

Amendment 7 0210.40-1 June 1984
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Provide a list of all pressure isolation valves included in vour
testing program along with four sets of Piping and Instrument
Diagrams which describe your reactor coolant system pressure
isolation valves. Also discuss 1in detail how your leak testing
program will conform to the above staff position.

Response:

Duquesne Light Company is developing a Preservice Inspection (PSI)
Program for submittal to the NRC in June 1984. This program will
include inservice testing of valves in accordance with ASME
Section XI, Subsection IWV, 1980 Edition through Winter 1980 Addenda.

In the section of the PSI Program addressing IWV, Duquesne Light
Company will identify the criteria, valve categroization and
applicable relief requests. It will also identify the procedure(s)
utilized for valve Leak Rate Test (IWV-3420), which will include the
address of reactor coolant system isolation valves.

As the valve inservice inspection procedures will follow the PSI
Program development and submittal to the NRC, the specific valve
listing 1is presently estimated to be completed within six months
after the submittal of the PSI Program.

Amendment 7 0210.40-2 June 1984
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NRC Letter: February 9, 1984

Question 210.41

Provide a schedule for completion of your program for inservice
testing of pumps and valves including any request relief from ASME
Section XI requirements.

Response:

The Inservice Inspection (ISI) Program submittal is presently
scheduled for June 1985. Detailed procedures establishing frequency
of testing for specific pumps and valves will be developed concurrent
with the ISI Program submittal to the NRC and will be available for
review at <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>