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NRC PDR
LocAl PDR
NSIC
PRC
Docket MNos.: 50-458/459
LB#2 File
EWeinkam
EHyl ton
Mr. William J. Cahill, Jr. Region IV
Senfor Vice President ACRS (16)
River Bend Nuclear Group Lessy, OELD
Gulf States Utilities Company ELJordan, DEQA:IE
P. 0. Box 2951 JMTaylor, DRP:IE
Beaumont, Texas 77704
ATTN: Mr. J. £. Booker

Dear Mr. Cahill:

Subject: River Bend Unfts 1 and 2 - Informatfon Request for Plant Site
Audit for Seismic and Dynamic Qual ificatfon Review.

Sefsmic and dmamic qualification review consists of two elements:

(a) general program outlines as described in the FSAR, and (b) detailed
on-site audit of equipment as installed and qualificatfon documentation.

The on-site au dt ¢ a critital element of the staff's review and, as

a result, 1t s essential that the staff be kept informed of your progress
in the area of equipment qualificatfon. The enclosed information request

is intended to inform the staff of your progress towards this qualification.

The scaff's review of equipment qualification is comducted with the a
assistance of Brookhaven National Laboratory. To facilftate our review,
it 1s requested that a copy of your response to this information request
be sent to:

Dr. Morris Reich

Department of Nuclear Energy
Buflding 129

Brookhaven Natfonal Laboratory
Upton, New York 11973

If you have any questions concerning this information request, please
contact NRC Project Manager Edward J. Weinkam,at (301) 492-8430.

Sincerely,

it

scnwencer, Chief
Licensing Branch No. 2
Division of Licensing

Enclosure: As stated
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River Bend

Mr. William J. Canill, Jr.
Senior Vice President

River Bend Nuclear Group
Gulf States Utilities Company
Post Office Box 2951
Beaumont, Texas 77704

ATTN: Mr. J.E. Booker

cc: Troy B. Conner, Jr., Esquire
Conner and Wetterhahn
1747 Pennsylvania Avenue, N. W.
Washington, D. C. 20006

Mr. William J. Reed, Jr.
Director - Nuclear Licensing
Gulf States Utilities Company
Post Office Box 2951
Beaumont, Texas 77704

Stanley Plettman, Esquire
Orgain, Bell and Tucker
Beaumont Savings Building
Beaumont, Texas 77701

William J. Guste, Jr., Esquire
Louisiana Attorney General
7434 Perkins Road

Baton Rouge, Louisiana 70808

Richard M, Troy, Jr., Esquire

Assistant Attorney Geners! in Charge
State of Louisiana Departaent of Justice
234 Loyola Avenue

New Orleans, Louisfana 70112

Ross Brown J
Resident Inspector

Post Office Box 1051

St. Francisville, Lcuisiana 70775

Gretchen R. Rothschild
Louisianians for Safe Energy, Inc.
1659 Glenmore Avenue

Baton Rouge, Louisiana 70808

James W. Pierce, Jr., Esq.
P. 0. Box 23571
Baton Rouge, Louisiana 70893

Doris Falkenheiner, Esq.
Louisfana Consumers' League
535 North 6th Street

Baton Rouge, Louisiana 70802

Ian Douglas Lindsey

Staff Attorney

Department of Justice

7434 Perkins Road

Suite C

Baton Rouge, Louisiana 70808

H. Anne Plettinger
712 Carol Marie Drive
Baton Rouge, Louisiana 70806



Equipment Qualification Branch
Audit Review Teams
Request for Informaticn

To confirm the extent to which safety-related gquipment meets

fhe requirements of the General Design Criteria (GOC) of 10 CFR Parf 50,
the NRC staff, assisted by Technical Assistance Contractors, will conduct
a plant site audit and review. It is our intent to conduct a plant
specific on-site Pump and Valve Cperability Review Team (PVORT) audit
concurrent with the Seismic Qualification Review Team (SQRT) audit. We
believe such scheduling should minimize manpower and scheduling conflicts

for the applicant, the NRC staff, and our technical assistance contractors.

Since the site audit is performed on a sampling basis it is necessary to
ensure that 85 to 30 percent of the safety related equipment are qualified
and installed before the audit. In order that the staf< is familiar with
the seismic and dynamic qualification programs currently being conducted,

it is requested that all test programs be identified by submitting a brief

description of the program, items being tested, the vendor or the testing

lahoratory involved, and the dates and location of the tests. Informztion

about the ongoing test programs should be submitted as soon as possible so

that the NRC staff can review and witness relevant tests for selected items.

A list of all safety-related equipment should be provided so that an
assessment of the equipment qualification status can be made by the stafr.
Equipment should be divided first by system then by component type. Attach-
ment #1 shows a tabular format which should be followed to present the status

summar; of all safety-related equipment.



After the information on Attachment #1 is received, and it is determined
that the equipment qualification is substantially complete, selections
will be made of the equipment to be audited, and reviewed, by the SQRT
and PVORT. Specific information on equipment selected for 2udit by each
review team will be requested. The information that will be requested
for those equipment selected by the SQRT is shown in Attachment #2. The
information that will be requested for those equipment selected by PVORT
is shown in Attachment #3. In addition, the applicant will be requested
to provide a complete set of floor response spectra identifying their

applicability to the equipment 1isted in Attachment #1.

For the equipment selected by the SQRT for audit, the combined Required
Response Spectra (RRS) or the combined dynamic response w111.be reviewed.
The SQRT will examine and compare the equipment on-site installation v/s
the test configuration and mounting, and determine whether the test, or
analysis which has been conducted conforms to the applicable standards and
agrees with the RRS. In cases where the plant is a BWR facility, the
equipment qualifying documentation must also provide evidence that the

hydrodynamic loads in the (0 - 100) Hz frequency range have been accounted

for.

For the equipment selected by the PVORT for audit, the applicant must provide
evidence that appropriate manufactu?ers‘ tests have been conducted; reviewed,
and approved, and that the equipment meets, or exceeds the design requirements.
The applicant must also provide qualification test and or analysis results

tﬁjt provide assurance that the equipment will operate'(functfon) during and

following the Design Basis Events (DBE) and all appropriate combinations

thereof.
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The specific information requested in Attachments #2, and #3 should be
provided to the NRC staff two weeks prior to the plant site visit. The
applicant should make available at the plant site all the pertinent -
documents and reports of the qualification for the selected equipﬁent.
After the visit, the applicant should be prepared to submit certain
selected documents and reports for further staff review. The purnose of
the audits is to confirm the acceptability of the qualification procedures,
and implementation of the procedures to all safety-related equipment

based on the review of a few selected pieces. If a number of deficiencies
are observed or significant generic concerns arise, the deficiencies should

be removed for all equipment important to safety subject to confirmation by

a follow-up audit of randomly selected items before the fuel loading date.

The site audits will also include a review of the extent to which the
documentation of equipment qualification is complete. The acceptance
criteria for requirements on records is provided in Section 3.10 of the

Standard Review Plan Revision 2 (NUREG-800).

-

Another element of the seismic and dynamic qualification review deals with
the containment isolation valves for the purge and vent systems to assure
their ability to close against postulated accident pressure inside contain-
ment. Information needed for this review and the basis for the review are

provided in Attachments 4 and S.



ATTACHMENT £

.

® MASTER LISTING OF SEISMIC AND DYRAMIC QUALIFICATION
SUMMARY AND STATUS OF SAFETY-RELATED EQUIPMENT

8 ASSOC IATED EXPLANATORY NOTE



-

S e L e zo:khum—m.m;xﬁhwuis_u.z opua|voivama| Jati|  -On |ON J390W| Nl LdidJ3ad

el st oy
A3 o nos.c A |s/s) O/ FGijisas AVNY Tp3y w0l SFAS|MOW| DriaIINg WYOD by 4sas PVIL Ivinnvin] QN sdrr | o

SO VYA NVLS
A2 NInwayd aonLaw
Ohy 9407 |5%N | sass 5@.W.:hwu»8.. Y14 1T¥0Y auum.whh\n%.wu il AN WA 1 ND I AN3a

u. . 33y NOLLONNS § WILSAS AL4¥S "] ¥3MLo ‘T] SSSN ‘01 37V =51 ¥II1ddns 3
{ MO738 Q3LSIT  INIWDINDI YOI

40 d5vd .
:SSIN VA ALImn :QN L300 ,W.Em.

“ UNINIDS daiviazd A'L3AYS 40 SNLVLS ANY AYYWHNS NOILYDLAIIVAY JIWYNAQ ONY DIWSI3S 40 ONILSIT YISV




ATTACHMENT #)
(Continued)

NOTES TO MASTER LISTING

(1) The information on Plant Name, Do:zket No., etc., are pertinent to
the power station and will be the sane for 21l sheets.

(2) The equipment is 1isted by supplier (circle one after "SUPPLIED
BY:") and by system (indicate name and function of system after
"SYSTEM AND FUNCTION:“), Typical safety systems, for example, are
Engineered Safeguard Actuation, Reactoer Protection, Containment
Isolation, Steamline Isolation, Main Feedwater Shutdown and lsolation, "
Emergency Power, Emergency Core Cooling, Containment Heat Removal,
Containment Fission Product Removal, Containment Combustible Gas
Control, Auxiliary Feedwater, Containment Ventilation, Containment
Radiation Monitoring, Control Room Habitability System, Ventilation
for Areas Containing Safety Equipment, Component Cooling, Service
Water, Emergency Systems to Achieve Safe Shutdown, Postaccident
Sampling and Monitoring, Radiation Monitoring, Safety-Related
Display Instrumentation. The supplier will usually be either A/E
or NSSS. Use separate sheets for each system. Use additional

sheets when a given system has more equipment than can be 1isted on
one sheet.

(3) "IDENT. NO." is to be filied in by the organization preparing the
1ist. Each equipment 1isted should have separate identification
number. The following form is recomended:

{ (a) For A/E supplied equipment, the number may be "BCP-XXX." If

more than one group is greparing forms, the number may be

"BOP-M-XXX" (Mechanical) or "BOP-IC-XXX" (Instrumentation and
Control ).

k)
(b) For NSSS supplied equipment, the number may be NSS5S-M-XXX,
NSSS-1C-XXX, etc.

(c) The number written on each 1ine (for each listed equipment)
should be an ordered numeric listing for the above indicated-
XXX (-001 through campletion). These numbers need not fol)ow

in order for each system (-002 and -004 may be with one system, 2
but -003 may be with another system).

(d) Inside the parenthesis should be the "BOP-M," "NSSS-IC," etc.

(4) The "TYPE" refers to its generic name, such as pressure transmitter,
indicator, solenoid value, cabinet, etc. Equipment type should be
described by indicating for example, motor driven pump, turbine
driven pump, motor operated valve, air operated valve, 18" valve,
etc. Following abbreviations can be used where appropriate. -

Valves: . .
BV - Ball valve, BFV - Butterfly valve, CV - check valve, DV - Diaphragm valve,
GV - Gato v2lve, GLV - Glove valve, SV - Safety Valve, RV - Relief Valve

Pumps : . , _
cP B Centrifugal pump, PDP - Positive displacement pump, DDP - Deep draft pump,
JP - Jet pump
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(5) Quantity refers to the number of the same equipment used in the
plant.

(6) Under mounting condition indicate the foliowing as appliicable:

for concrete ‘lcor mounting
for concrete wall mounting
for direct mounting
4 for hanger mounting
for rack mounting
CM for cabinet mounting
for equipment: mounting

Mounting details such as number of bolts, weld length, etc. need
not be indicated hezre.

The columns “SEISMIC" and "OTHER DYNAMIC" need cnly bBe checked (X)
if applicable. In the case of BWRs indicate "H" under "OTHER
DYNAMIC" column where qualification includes hydrodynamic loads.

(8) Under "REQ'D INPUT (ZPA)," the applicable "g" level should be
provided.

- (9) Under Qualification Method under analysis, indicate "S" for static,
and "D" for dynamic; under test frequency, indicate "SF" for single,

and "MF" for multiple; and under text direction, indicate "SD" for
single, "MD" for multiple.

(10) Equipment status is to be addressed separately to qualification and
to installation.:

The applicable letiar should be provided under the column headed
"QUAL," according to the following code:

A The qua}1f1cation and associated documentation are complete.

B The qualificatior testing is finished but 2ssociated documentation 3
is not yet submitted or still in review.

The Qld11f1Lat10n plan/procedure is documented, but tes;ing
has not yet begun.

D Equipment to be gualified.

E Equipment is jucged not qualifiable and will be replaced with
qualified equipment,

F For BWR plants only: Equipment is qua]i%ied for seismic
loading .only. Requalification will be performed to account
for the suppression pool hydrodynamic loading effects.
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The applicable letter should be provided under the column headed
"INSTALLATIOR," according to the following rode:

B Installation is completed. Equipmant is ready for service.

B Equipment mounting/hookup is completed, but significant parts
of the equipment are not yet installed.

C Equipment is located at its intended service locaticn, but
mounting and/or hookup is not completed.

D The equipment is not installed and is rot avail.ble for
inspection,

(11) The Required Response Spectra.(RRS) package should be provided

along with the Master Listing. Only response spectra applicable to
the 1isted equipment should be included, each nurbered for reference
under the column headed "RRS REF."™ In many cases, several equipment
will reference the same RRS.

Codes and Standards
Applicable codes, standards and Regulatory Guides should be indicated

here, for example, ASME Section III Class 2; 1EEE-344, 1975, 323-1974,
382-1972; ANSI N278-1, Regulatory Guide 1.100, 1.148 etc.
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Seismic and Dynamic Qualification Summary of Equipment

Plant Name:

1. Utility:

2. NSSS:

3. A/E:

Component Name:

1. Scope: [

R w ~n
. . .

Vendor:

Size or Range:

] NSSS

Model Number:

[ 11sor

[ ] Other
Quantity:

S§. If the component is a cabinet cr panel, name and model Number of the
devices included:

6. Physical Description:

a. Appearance:

b. Dimensions:

7. Location:

8. Field Mounting Conditions

c. Weight:

Building:

Elevation:

i

L

] Bolt (Na. , Size )
% Weld (Length ___ ) — ~

9. Mounting Orientation [e.g., on floor, cantilevered, suspended, etc.]

10. a. System in which located:

b. Functional Description:

¢c. Is the equipment required for [

" ] Both

(

] Neither

] Kot Standby [ ] Cold Shutdown
[ ] Other




I1. Pertinent ReferencelDesign Specifications for Qualification

Requirements: -

.
a. Seismic Input _ d. Service Conditions
b. Hydrodynamic Load Input e. Qualified Life

¢c. Fatigue Considerations

111. Is Equipment Available for Inspection in the Plant:

[ ] Yes  JNeo [ ] Partial or limited availability

IV. Equipment Qualification Method:

[ ] Test ( ] Analysis [ ] Combination of Test and Analysis

Qualification Report*:

(No., Title and Date):

Company that Prepared Report:

Company that Reviewed Report:

Where Report is filed or available:

Applicable Codes And/Or Standards:

V. Vibration Input:

. 1. Lloads considered: a. ] Seismic only

[
b. [  Hydredynamic onl} .
c. [ ] vibration from normal operation
¢. [ ] Combiration of (2), (b), and {c)
2. Method of Combininé RRS:

[ ] Absolute Sum [ ] SRsS [ ]
~{other, specify)

3. Required Response Spectra** (attach the graphs):

NOTE -
*If more than one report complete items IV thru VII for each report.
“*If other than RRS is used, describe method.

2



vI.

&,
Sc

Damping Corresponding to RR5: 08t SSE

Required Acceleration in Each Direct:

[ J2A [ ] Other

{specify]
0BE S/S = F/B = x y =
SSE §/S = F/B = y=

Were fatigue effects counsidered:

[ ] Yes [ ] Ne

1f yes, describe how they were treated in overall
qualification program:

1f Qualification by Test, then Complete:

"

~n
.

[ ] Single Freguency [ ] Multi-Frequency [ I random
. [ ] sine beat
[ ]
[ % Single Axis [ ] Multi-Frequency
[ Independent Axis [ ] In-phase motions

Number of Qualifications Tests:

0BE SSE Other

(speci;yf

Frequency Range:

Natural Frequencies fn Each Direction (Side/Side, Front/Back, Vertical):
S/S = F/B = y =

Method of Determining Natural Frequencies

[ ] Lab Test [ ] In-Situ Test- [ > Analysis
TRS enveloping RRS using Multi-Frequency Test

[ ] Yes (Attach TRS & RRS graphs)

[ ] Wo



VII.

10.

11.

12.

13.
14,

-

Maximum Input g Level Test: -
OBE S/S = F/B = . _ V=
0BE S/ - F/B = V=

Laboratory Mountiné:
A. [ ] Bolt (No. , Size )
[ ] welc (Length Yy £ 3

B. Orientation and Fixturing:

Functional operability verified:

[ ] Yest [ JNo [ ] Not Applicehle

Test Results including modifiéations made:

Other tests performed (such as aging or fragility test, including
results):

Failure Modes (If appropriate )

Margins Available: [ ] Input Spectrum [ ] Fragility

1f Qualification by Analysis, then complete:

|

w2
-

Method of Anzlysis: : .
[ ] Static Analysis [ . ] Equivalent Static Analysis

[ ] Dynamic Analysis: [ ] Time-History [ ] Response Spectrum

Natural Frequencies in Each Direction (Side/Side, Front/Back, Vertical):

S/S = F/B = y =
Model Type: [ ] 3D [ J20 T 110
[ ] Finite Element [ ] Beam

[ ] Closed Form Solution [ ] Other




F=

[ ] Computer Cr "~s: -

Frequency Range and No. of modes

[ ] Hand Calculations

Method of Combining Dynamic Responses from Seismic and Cther
Dynemic Loads:

[ ] Absolute Sum [ Jsess [ ] Other:

(specity)

Damping:
(1]:13 SSE ___ Basis for the damping used: &
Support Considerations in the model:
Critical Structural Elements:

Governing Load

or Response Seismic Total Stress .
Identification Location Combination Stress Stress Allowable
Maximum Critical . Maximum Allowable Deflection

Deflection Location to Assure Functional Operability

Failure Modes: -—
Margins Avazilable: [ ] Input Spectrum [ ] Stress or Deflection




PUMP AND VALVE

OPERABILITY ASSURANCE REVIEW

ATMACw™E N

2.

Docket Ho.:

Unit No. ___

PLANT INFORMATION
1. Name:

3. Usility:

4.. NSSS:

5. AE:

G,
11. GENERA

[] PWR [] BWR

C.P. amnd/er

L COMPONENT* INFORMATION

C.P. SER date

1.

2

-

Name

Mfg.

Mocel

S/

Supplier: [] NSSS [] sopP

Location:

c.

Component I,D. Ne.

b.

System

2. Building/Room

Elevation

en P£ID O%3.

AIf component is a [] Puhp'complete 11.5.

If component is 2 []’Valve complete 11.6.

General Pump Data
——

a. Pump

Type

-

b. Prime-mover

Name

»

Mfg.
Model °

S/K

Type

A

* Tne component, whether pump or valve, is consicered to be 2n 2ssembly
composed of ti.e body, internals, prime-mover (or a2ctuaztor) 2n¢ functional
accessories. ! .

-

>




L\’g 07,

y\:
=

a.. Pump (continued) b. Prime-mover (cocntinued)
Overal Loverah
 Limensions Pimers ons
Weight \ Weight
Mounting . Mounting
Method Method
Required B.H.P. H.P.
?‘41, te . mﬂ ’
Parzmeter Desicn sCMme, ’ Frime-"requirements: (include
- normal, maximum and minimum).
Press - i Mictor (viltae)
Temp Z
Flow . /
Head ’ . Turkbiec (oresssure)
) - .
" Reaquired NPSH at maximum . 1f MOTOR list:
flow Duty cycle
" Kvailable NPSH > Stall current -
37’.’, U Coen ' \»%: N "":’ M-\‘& i !‘..,.._’waf\--.hQ‘ raq*
o wd Vela A WIS oy e By ilar Mara
‘7 Operating Speed Class of insulaticn
Critical Speed
List functicnal accessories:*
* Functional accessories are those sub-components not supplied by the

manufacturer that are required to make the pump assembly operaticnal,
(e.g., coupling, lubricating oil system, T:-... . ~trel sys | feedback,

cte.)
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6. General vValve Data

. . '
a. Valve b. Actuator (if not an integral
: unit) -
Name Name _
Mfg. Mfg.
- Model Model
S/N S/N.
Type ‘Type
Size - Size
Weight . Heigit
Mounting Mounting
Method Method
Max. 2{':“.:\;'31 '. May. Delievered !
Torcue - Torque
' T Suste - e v
Facaneter %‘2?;“-” R il] Accidedt Power recuirements: (include
e TR ' normal, maximum and minimum).
Bl e ™ v ) / Y
Press . / Electrical
Temp /
= Flo« LTk
Md_l.a...- /l 4 .
Max 4P acress valve - .

Closing time @ max &P

U

Other: [j Pneumatic [] Hydraulic

Opening time @ max AP

List functional accassories:®

* Functional accessories are those sub-components not supplied by the

menufacturer that are required to make
(e.g., limit switches solendd valves

the valve assemdly cperaticnal,
accums \aFers, cte.)



I11. FUNCTION

| P Brietly.das:fiaa components normal and
occident Takiciiag siqrals.)

safety functions{incdude

Nofm\‘.

Sadety:

2. The components normal state. is:

3. .Saféty function:
' a. . [] Emergency reactor = - b.
shutdown
¢. [] Containment isolation d.
o e .[] Reactor core cooling £

A s . z

8

(]
(

s}

Operating [] Standby

’

Containment heat

removal

Reactor hezt removal

Prevent significant
release of radio-
active material to
environment i

g. [J Does the component function to mitigate the consequences
- of one or more of the following events?  [] Yes "[] o

If "Yes", identify.

[Jloca . [Jxes {3 wsis.
(] Other :
4, Safety requirements: | :
(] Intermittent Operation (] During postulated event .
18 Continuous Operation - . [] Fo]]owing.postulated.event

* "If component operation is required follewing 2n event, give
approximate length of time ccmponent must ren2in cperational.

- For VALVES:

(e.g., hours, d2ys, etc.)

: i
does the component [] Fail open [] Fail closed [] Fail as is

Is this the fail safe position? [] Yes

Is the valve used for throttling purposes?

(] No
(] Yes [] Mo

What s the maxmum acceplable wltevad aud oxternal teakegiez




IVv. QUALIFICATION

1. Reference by specific number those applicable secticns of the
design codes and standards appliczble to the cocponent:

2. Reference those qualification standards, used 2s a guide to
-~ qualify the component: . .
Rty 3 -._.--- : .'. /

. — -

* Have acceptance criterias been established and documented in the
“test plan(s) for the component? (] Yes (]Me ‘

w
.

¢. Are the margins* identified in the qualificat ,
[JYes (] N . qu cation documentation?

S.  Was the component that was qualified a model or an actual assembly?
. 1f a model, what was its scale? - . . . If an actual

assenbly, was it qualified as an assembly or Dby sub-assemplies? (i.e.,
valve, actuator, pump, driver) .

Lst ol cpupn.e-.* tects performed orte be Pu"r'-’-ﬂd that
Beinia strade vad'c\'d‘aﬂ :

% Margin is the difference between desin basis parameters and the test
parameters used for equipment qualification.



7, List all ?o»«poneaf.a.ndy:es Pﬂg""d thal  femonstrade
iu‘j,’ﬁ 'c‘.'fvon : .

e.

As a result of any of the tests (or analysis), were any -
deviations from design requirements identified? [] Yes [] No
If "Yes"

briefly describe any change: made in tests (or
analysisS or .0 the component to correct the deviation.

L e
-

9. Was the test'—%omponent precisely identical (as to model, size,
. etc.) to the in-plant component? [] Yes [] No If "No®, is
installed component [] oversized or [] unde-~sized?

. e LR L -+ PR——" t

- -

— - -

':ﬁf'.is‘tomponehf'bfientation sensitive? . [] Yes [] Mo [].Uniﬁéwn.k X
" If “Yes", does installed orientation coincide with test/a.-ol*s-s
- _orientation? [] Yes [] No

. : and -\uual.ul.Vﬁ'ues : Lk
Ln?.f‘ all \ouls:usd. during tests or wdj‘s'., arnd wdicde

whether app\l'ul ;V.Alaidu.“\‘ ov wn Comleinglion *




it Does 'H'!C cnmpong,& have a U»;ﬂuo Jest'qﬁ or .ufs‘;}e,
um}t.o walenal in ds construction ? ( Thamples c\r:c special
c‘qskd's or p&ck""i., one of a kind Compﬂ‘ﬂ'd?, hiwmitations on
nov\{cfrou.s mi&ﬂol-f ’ spec‘.ulJ Coaj'm'is or swv‘fugcs' c‘k)
[ JYes [ Qo If "Yes" \dad’\'c..': EWa

@/.dus1;./o of worwal' M(n'ft»\ance '\‘\'cms such as P“‘L;‘S ;
’

(2. What s the de.s(e\n(iua!'o{:"a) life of -the C°M€°"°“*. '
bww%.s , sea.ls, Jn‘apkro.qm: " qas\u‘\s.a»& other e,(as*oms = |

13, Whida of the Compoweu*s nownal mamten ance .&Q‘“S
rejj}u' the  most {reiue,..d rc‘o\ace\mo«f o

o nor,maal

Ulﬂai s Th < .\Tvmc,

-.Iﬂ*CIVK-l. .‘Le.fweey\ refa/accme»"l‘: of 7h/r den, »

4. What \s ’(_-k@' harshest (aCC\.ACUCk/f-JOS{-acciAaJ) external
e—“\’“fo‘_';f“w‘\ thal the Compsnent could be 2y, posed
o during is T)d’.@-‘ul |

e 7 (e t '
- . -3. CMP <, Press.
\\UM\A‘\*..‘-\ 1

su‘aquencb . ratl\‘a.i'u;n "'\\pb ou~d ,_{,;5,.6’(‘:..)
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Attachment #4

|

Operability Qualification of
Purge and Vent Valves

Demonstration uf operability of the containment purge and vent valves
and the ability of these valves to close during a design basis accident
is necessary to assure containment isolation. This demonstration of
operability is required by NUREG-0737, "Clarification of TMI Action
Plan Requirements," I1.E.4.2 for containment purge and vent valves -
which are not sealed closed during operational conditions 1, 2, 3 and 4,

1. ~for each purge and vent valve covered in the scope of this review,

2.

the following documentation demonstirating compliance with the
"Guidelines for Demonstration of Operability of Purge and Vent
valves" (attached, Attachment #5) is to be submitted for staff
review:
A. Dynamic Torque Coefficient Test Reports
(But*erfly valves only) - including a description of the
test setup.

B. Operability Demonstration or In-situ
Test Reports (when us2d)

C. Stress Reports

D. Seismic Reports for Valve Assembly
(valve and operatcr) and associated parts.

E. Sketch or description of each valve installation showing
the following (Butterfly valves oniy):

1. direction of fiow
2. disc closure direction

3. rsurved side of disc, upstream or downstream -
(asymetric discs)

4. orientation and distance of elbows, tees, bends, eic.
within 20 pipe diameters of valve

5. ¢.aft orientation
6. distance between valves

F. Demonstration that the maximum combined torque developed by
the valve is below the actuator rating.

The applicant should respond to the "Specific Valve Type Questions“'
(attached) which relate to his valve.




Analysis, if used, should be supported by tests which establish torgue
coefficients of the valve at various angles. As torgque coefficients

in butterfly valves are dependent on disc shape aspect ratio, angle of
closure flow direction and approach flow, these things should be
accurately represented during tests. Specifically, piping installations
- (upstream and downstream of the valve) during the test should be repre-
sentative of actual field installations. For example, non-symetric
approach flow from an elbow upstream of a valve can result in fluid
dynamic torques of double the magnitude of those found for a valve with
straight piping upstream and downstream.

In-situ tests, when performed on a representative valve, should be
performed on a valve of each sinze/type which is determined to
represent the worst case load. Worst case flow direction, for example,
should be considered.

For two valves in series where the second valve is a butterfly valve,
the effect of non-symetric flow from the first valve should be considered
if the valves are within 15 pipe diameters of each other.

1f the applicant takes credit for closure time vs. the buildup of contain-
ment pressure, he must demonstrate that the method is conservative with
respect to the actual valve closure rate. Actual valve closure rate is

to be determined under both loaded and unloaded conditions and periodic
inspection under tech. spec. requirements should be pe~formed to assure
closure rate does not increase with time or use.
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GUIDELINES FOR DEMONSTRATION
OF OPERABILITY OF PURGE AND
VENT VALVES

OPERABILITY

In order to establish operability it must be shown that the valve actuator's
torque capability has sufficient margin to cvercome or resist the torques and/or
force- (i.e., fluid dynamic, bearing, seating, friction) that resist closure
when stroking from the initial open position to fu'l seated (oubble tight)
in the time limit specified. This should be predicted on the pressure?s)
established in the containment following a design basis LOCA, Considerations
which should be addressed in assuring valve design adeguacy include:

1. Valve closure rate versus time - i.e., constant rate or other.

2. Flow direction through valve; 4P across valve,

3. Single valve closure (inside containment or outcide containment valve)
or simultaneous closure. Establish worst case.

4. Containment back pressure effect on closing torque margins of air operated
valve which vent pilot air inside containment.

5. Adequacy of accumuiator (when used) sizing and initial charge for valve
c¢losure requirements.

6. For valve operators using torque limiting devices - are the settings of
the devices compatible with the torques required to operate the valve
during the design basis condition.

7. The effect of the piping system (turns, branches) upstream and downstream ¢
of all valve installations. v

8. The effect of butterfly valve disc and shaft orientation to the fluid
mixture egressing from the containmert.

-

DEMONSTRATION

Demonstration of the various aspects of operability of purge and vent valves
may be by analysis, bench testing, insitu testing or 2 combination of these
means.

Purge and vent valve structural elements (valve/actuator assembly) must be
evaluated to have sufficient stress margins to withstand loads imposed while
valve closes during a design basis accident. Torsional shear, sh=ar, bending,
tension and compression loads/stresses should be considzred, Seismic loading
should be addressed. : )

Cnce valve closure and structural integrity are assured by analysis, testing
or a suitable combination, a determination of the sealing integrity after
closure and long term exposure to the containment environment should be
evaluated. Emphasis should be directed at the effect of radiation and of )
the containment spray chemical solutions on seal material. Other aspects such
as the effect on sealing from outside amoient temperatures and debris should

be considered.
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The following considerations apply when testing is chosen as a means for
demonstrating valve operability:

Bench Testina

A. Bench testing can be used to demonstrate suitability of the in-service
valve by reason of its traceability in design to a test valve. The following
factors should be considered when qualifying valves through bench testing.

1. Whether a valve was qualified by testing of an identical valve assembly
or by extrapolation of data from a similarly designed valve.

2. Whether measures were taken to assure that piping upstream and down-
stream and vaive orientation are simulated.

3. Whether the following load and environmental factors were considered

a. Simulation of LOCA
b. Seismic loading

¢. Temperature soak
d. Radiation exposure
e, Chemical exposure
d., Debris

’ B. Bench testing of installed valves to demonstrate the suitability of the
specific valve to perform its required function during the postulated
design basis accident is acceptable.

1. The factors listed in items A.2 and A.3 should be considered when taking
this approach.

In-Situ Testing

In-situ testing of purge and vent valves may be performed to confirm the
suitability of the valve under actual conditions. When performing such tests,

~  the conditions (loading, environment) to which the valve(s) will be subjected
during the test should simulate the design basis accident.

NOTE: Post test valve examination should be performed to establish structural
intearity of the key valve/actuator components..



