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NJON  April 15, 1994
S

U S Nuclear Regulatory Commission

Mr Thomas Scarbrough

Maii Stop 7E23 OWFN

Washington, DC 20555-0001

Fax 301-504-386)

Enclosed 1s supplemental information to provide clarification for questions remaining
from the April 7, 1994 conference call regarding Callaway's GL 89-10 closure
document

1)  Additiona! information on check valve back leakage Reference Question No. 3.
2) Additional Information on linear extrapoiation Reference Question No 7.

3)  Additional information on butterfly valve margin. Reference Question No 12

This information is being sent 10 you to facilitate further discussion the week of April
18, 1994

Please contact me if you need additional information
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April 15, 1994

U S Nuclear Regulstory Commission

Region ITI

Attn. Marc Huber

801 Warrenvilie Road

Loi'e, IL 60532-4381

Fax. 708.515-1249

Enclosed is supplemental information to provide clarification for questions remauning
from the April 7, 1994 conference call regarding Callaway's GL £59-10 closure
document

1)  Additional information on check valve back leakage. Referenc: Question No. 3
2) Additions! Information or. linear extrapolation. Reference Question No. 7.

1)  Additional information on butterfly velve margin Reference Question No 12.

This information is being sent to you to facilitate further discussion the week of Apri
18, 1994

Please contact me if you need addizional information.
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Mark Reidmeyer
QA Enginesr
314-675-4306
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Question 3

The licensee states that credit is taken for operator
identification of check valve backleakage., To what extent is such
credit taken in determining the design-basis differential pressi.ze for
GL 65-10 MOVe?

Conclusion

The generi:c analys.s performed by Westinghouse assumed check valve
ieakage for « total of 22 valives. Due tc Callaway specific design anc
procedures. the generic Cperating Scenarios are net epplicadie for 17 of
the 22 valves. The % valves that the generic atudy is spplicable to
reguires valve mispositioning in addition to the check valve leakage.
Callaway monitors pressure 3 times & day in these lines. If increasing

4

pressure s identified, corrective actions will be implemented.
mp

MOYS WHICH WESTINGHOUSE ASSUMED SACKLEAKAGE

RHR SYSTEM

TI-HV-8E11A & B CTMT RECIRC SUMP TO RHR PMP
EJ-AV-8805A & B RHR ACC INJ SUPPLY 180
Eo-HV-8840 RMR $I SY§ HOT LEG RECIRC 180
EZ-HV-BE04A & B PMR TC CHG AND §I PUMPS 180
EI-¥V-8716A & B RHR MOT LEG RECIRC ISO
BN-HV-8812A & B RAST TO RMR PMP 18O
EI-FCV-0€10/611 RMR MINIFLOW RECIRC

8| SYSTEM

EM-¥V-8835 82 FMP TO CL INJ 180
EM-HV-B8214 & B $I PMP TC CL INJ IS0
EM-HV-8523A & B RKST TC 81 PMP 180
ACCUMULATORS

EP-HV-BB08BA,B,C, D 8T ACC TK OUTLET I18C VLV
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DiSCUSSION

The above 148% represents the valves which Westinghouse in thelr
generic study WCAP 13087, 'SYSTEM OFERATING BASIS FOR MCTOR OPERATED
VALVES', assumed back leakage from the RCS vis check valves, Assuming
tnis leakage resulted in a higher cesign differentisl pressure than
other design conditiszns. The leakage was assumed to cecur over a period
of time such that it was within allowable limits, and was not considered
a failure. Using the RCS as & pressure source due to this leakage was
consicered for the in.tial valve cperation but, due to its slow nature,
pet in subseguent valve movement. In many cases, the subject valve was
censideres te be mispositicned coincident with the check valve leakage.

The above valves will De separated into twe categories. The first group
of valves will be MOVs for whioch Calleway spscific cesign rendere the
Westirghouse assimed operatiry condition nect appliceblie to Callaway.

The secend group eze MOVs that Callaway tekes credit for identifying the
leakage and implementing adriristrative controls to ensure i is not a
pressure scurce for the valve differential pressure.

toe FEAR Section 3.2 for aaditione. discussion.

Group 1, Westinghouse Study Not Applicable Dus To Callaway Specific
Design And Procedures

EJ-HV-8E0%A ¢ B, EM-MV-8835, EP-HV-8E0BA, B, C, D
These scven va.ves are a.l rormally open with power removed. Tre
West . nghouse scenaric aspumes .n addition te the backeakage that they

aze either mispositicned zlosed, or they must open con recelipt of a 85I
gignal. With power removed this is not a credible scenarie.

EJ=HV-B718A ¢ B, EM-MV-B823A

These three valves are rorra.ly open with "Stop and Think" covers
te prevent mispositioning. They are icentified in Standing Order 53-
O0LRL a8 T/% 3.0.3 valves, meaning if they aze clcsed the p.ant must
immediately enter Techraical Specification 3.0.3, end commence 2 plant
shutmewn  Based on this, it is not a creaible scenaric at Callaway for
these va.ves to be mispositioned for sny length of time, such that they
would be reguired to re-cpen with a high differentia. pressure from
check valive leakage.

BJ-FCV-0610 & 0611

These RHR miniflow isclation vaives are normally open. Cal.away's
plant alignment is such that if they were mispositoned arnd check valive
leakage occurred, both the upstream and downstream side of the valve
would be subject to the same pressure ‘i.e. no DF created).

PC-HV-881lA ¢ B

These are the normally clcosed CTMT recirculation sump to the RER
pump isolation valves. The generic Westinghouse study assumed check
valve leakage and then these two MOVs cpening on receipt of a SI signal.
At Callaway, these valves do not stzoke open until the RWST has been
dep.eted. At this peint the RER pumps have been running for some time
ard check valve leakage is nct applicazle.
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LI-HV=-BBC4AA & B

These AXe %he normally closed RHR to the CCPs anc SI purps
isolation valves. Similar to EJ-HV-881l, these valves oper after the
HWST has been depleted during the swap over to the CTMT recizculistion
sump. Again, the RAR pumps would have been running for some time,
crerefoze chesk valve leakage is not applicable. (Note, for both EB811
and 8804, increasing pressure would be identified by the shiftly checks
done c¢r the RHR discharge pressure indicater pricr to use of the MOV.)

Eo-HV~-8840

This veive is the RHR system hot leg recirculation isclation
valve. During normal operation it is closed with power removed. The
Westinghouse gener.c study descridbed a scenaric in which this valve 1s
to be opened to start hot leg recirculation with the RCS preseure at
1200 psi. This is not a credible scenaric at Callaway. Hot leg
recireulation at Callaway is implemented 13 hours after initistion of an
accident. 1f for some reason RCS pressure is at 1200 psi, the RMHR purps
would have peen s:opped long before, since they are not capable of
in‘ecting st this pressure. This valve would not be opened until RCS
pressure .s low enough fcr the RHR system to inject.

Group 2, Westinghouse Study Applicable, Administrative Controls Used

BN-HV-BR12A & B

These are the nermally open RWST to RHR pump isclation valve. For
the Westinghouse generic analysis, the valve would need to te
mispositioned closed, and then have check valve leekage through 4 va.ves
BBEG4E, EPASIE, EJB730, and EJBPEE. Heowever, Lf the above conditions
ware to octur, increasing pressure would be identifled by the shifely
csheck of RER pump discharge pressure indicator, EJ-PI-614(61% . See the
attaczhed sheer from Callaway's Contrel Room logs.

EM-HV=-BBZLA & B

These are the normaily open $I pump to the RCS cold .eg injeci.on
iscLaticn vaives. For the Westinghouse jeneric analys.s, the valve
would nees tc be mispositioned closed, ard then have leakage througrh
creck vaives BBRSE and EFCOL0. However, if the above concitiong were
*o ocour, AnCIeasing pressure would be identified by the shiftly chesk
of the 87 purp cdischarge pressure indicater EM-PI=-23515(823,.

EM-HV-85238

This is the normally open RWET to the SI pump B iscletion valve.
Due te Callaway specific line-up, its counterpart on the A train is a
T/% 3.0.3 vaive, and has contro.e to prevent mizpositioning. For the
Westinghouse generic analysis, the valve would need to be mispositioned
closed, anc ther have leakage through check valves BBES4E, EPBBLE anc
EME92ZB. However, if the above conditions were to occur, iacieasing
pressuze would be identified by the shiftly creck of the 51 punp
discharge pressure indicator EM-RI-0923.
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Example Action i Leakage is identified

This L& ore action that could be implemented for all B of the
above valves. However, the actual specific sctions will be determired
by the system angineer based on the plant conditions at the time the
leakage is identified., The jdentification point for the pressure
indicators were selected in order to allow time for actions to be taken.

One scticn could be to open the normally closed 8I test line.
This Live 18 used for the periodic surveillance teet.ng of the pumpe.
Its fiow can be zouted to the RWST or the Recycle Hold-up Tank. A flow
meter could be installied to verify that the check valve leakage remains
within allowable limits.
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f -£07 | . i 1 J J 5~
el AL AR ONALSL FISAR (77 9 . 25 ") I N S W i— | 2816
P EPress iin Press 4F JARJFRI-Z08 | . 1 A L PSIR
| (Masn Feadwater Pump A Speed PO S1-33 L 2800 L (0 L RBM
T Main Feedwater Busp B Snead  (FCALAAY | i S000 L L) L RPN
—LID AFY Pugp Spasd Conixel JECHIR-A3A L L | 82 LI
; YO (331 1 | ] | '
|Thrust Bearing Wear Ind. Meter | | | | |+20 | |
| : J | L1 1-20 | L MIsS

(1) 1f Conmditions permit while st full power  The puzp controller in sute should e
rotated Saturday PN shift,

(2) Speed i3 set to 3650 RPN by Etrobe-TACH per OSF-AL-PO002.

(3) Thie light is indication of Turbins EHC control probleme. The light should
be verified to be extinguished. If this light s on, check EHC control

o Danel ACLLS for the causs of the Rrcblesm.

Je. i Pians Disch B/R & Bvp Flow \F2.08-2212 | | L (&) | _ kL GBM
g ling Towax B/D Fioy JE1 DB-11004 | J ‘ ) ’ LECRA
, ' ' 1ow ! . | ] | I LK GEM
Al Tre Anliel TiOW ~ELDE-2000 | ) l d o LK GRM
o waser Trs Clearweld lavel L] DE-200€A L | | “ ] it

: Ty Jhl RA-A02A L 1 J 1867(35) 840 | Fr. M§

(&) Refar to APA-22-01003 Section 9.1 for possible restrictions if this

meter it out of service.
(8) For Comsistant Chamistry Control of the Cooling Tower Basin Level shoulsd
be maintained betwesn 245 and 846° One foet of free board should be

<

JEA RI-2 | i | alsg. s J
5. 1 $ | | | 1 y
JBA EB1-2 ] < ! 11 B!
NB Bi-2 | 14400 [376¢ | VOLIS
e,
| 17 |RHR Pump B Disch () {BJ P1-61% ' | | {70 ; | SAT /UNS
| L | 'l ] _IPSIC | 1
1§1 Pusp B Disch (6) |EM PI-923 | ; ‘ 1100 | | SAT/UNS
d . | i i JBE1G |
. |81 Pugp A Disch (6) {EM P1-919 | | | ji0C I SAT /UNS
| ! 1 | ] g Mm " i
l {RHR Pump A Disch (6) |E) P1.624 | i | 170 | | SAT /UNS
; L d I — 128316 J '
(6) These instruments have been icentified as indicators
of back leakage When the associrted pumps are idle,
ensure pressure does not incresse adbove the listed
pressure. If action is required to prevent pressure
build up above these limits, notify the system engineser.
P
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ADDITIONAL INFORMATION ON LINEAR EXTRAPOLATION

SUBJECT:

QUESTION #7 "HOW IS LINEAR EXTRAPOLATION OF TEST DATA JUSTIFIED”" Thus
information 18 beng provided in addition the discussion provided on pages 4-1 through 4-3 of
Callavay's closure document

CONCLUSION:

The use of cxtrapolation methods to determune MOV thrust requirements at design basis condrtions
s supportad by the recem testing performed by EPRI  The results of EPRI's testing showed that
disc sLiding friction coefficients tend to decrease mt hugher DP values Thus, the linear
extrapolation methodology has been shown 10 be conservative  Multipomt DP testing performed
st Farley and Grand Gulf nuciear plants also support this conclusion

DISCUSSION:

EPRI] has performed DP testng of gate valves under varying conditions low prossure cold water
pumped flow, intermediate prossure pumped flow . hugh pressure cold/hot water, and high prossure
cold water and steam A summary of the test data hss been provided on pages 10 -15 of
Attachment 8 10 RFR 8746 | The data shows for all test conditions that the disc shiding friction
coefficient () decreases as the DP is increased from a lower DP 1o ugher DP'  Thus reduction in
disc fniction at hugher DPs means that test data taken at lower DPs and extrupolated up wall
conservatively detcrmune the required thrust to operate at design DP  Thus the extrapolation
methodology 18 conservative.

The multi-pount DP testing performed at Farley Nuclear Plant supports Linear extrapolstion of DP
data. The graphs made from the linear regression analysis show that Farley's DP data can be

accurstely modelod using Lmear extrapolation In all cases, the small amount of data scanter from
the Line of best fit s wrthio the measurement sccuracy of the test equipment.

Grand Guif has performed severa' DP tests at muluple pressures. Thew results alsc suppon linear
extrapolation. MOV engineers at Grand Gulf have used their DP data to compare vanous curve fit
techmques including Linear, exponential, loganthmic, and power Thus companson shows lmear
regression 10 be the most appropriste method for modeling valve thrust requircments over a range
of DP conditions

Calleway’s limitations on the use of Lucar extrapolation zre given on page 4-1 of the Callaway
closure document

I Jt should bc noted that the Huntsville low DP cold water testing (see page |1 of Ant 8 1o RFR
8746 [) was done before the need for precondihoning was determuned.  Thercfore, the rise in disc
from low to hugh DP can be attributead 1o the praconditioning done on the hugh DP tests
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Question 12

What margn is apphed to butierfly MOV for peniodic verification”
What is justification for static margmn for butterfly MOVs?

Conclusion

lmcgunway‘nmwhnndkbutwﬂyuovnmhemmumummovs
We have DP tested 38 of the 40 valves and set them up 1o accordance with these test results 32 of
the valves have more than 25% additional margin. Action 16 plazned for the remaining valves,
which includes re-DP tosting, torgue switch adjustment and spring pack replacement. Trending of
MOV performance, feedback of butterfly re-DP test results and accommodanon of relevant
industr mua:hnmymuwiu;anuf)wymmmmwwbcmpw

Discussion

Actual DP test torgue data has been used 10 set up the butterfly MOVs Of the five valves
which were set up usiag grouping, three have been DP tested, but at differeatial prossures below
wpwwmmwdemmwwmde.
Grouping with sumulas valves was consistent with GL 89-10 Supplement 6

Use of the DP test approach avoids reliance oo required torgue valucs that have been
caloulated from assumed industry paramcters. Therefore, should an industry ssue be confirmed
uwMMMmusﬂwbmmmmmmﬂyMwW
Callaway's butterfly MOVs will not be adverscly affected

mwwmmmTQWCmm:mdww
aliow for possibic vaive deteriorstion ( i ¢ increased torque requirements) during the period before
the next gt The inherent margin in the minimum Test Acceptance Criteria results from oumerous
wmmwmmmumhmmmm,mwiwm
sclection of "worst case” dats powts

aq-mmmmmmdmbummv-mwm
margin sbove the nummum Test Acceptance Critena. In fact, 32 of the MOV'e have an additional
margin of more than 25%. MM&DWW&MWM
are plannod for the romaming eight butterfly MOVs Two valves are scheduled for re-DP testing
wmdwmmummamm.mmmm
planned o icronse addiional margin

TMuwnthmprfammpahmmmmmGL
so-xommzom'ndmmmmmmumumg
testing and set up of the MOVs. Trending of this data for buttorfly valves provides wformation
mw“nlwpmmu“m”,wMMWMwh
implemented if nocessary Pmtmbruuﬁu'usdmmudhmudmw
feoding thus information back into the program are in place Results of the repeatnd butterfly DP
tests will be analyzed and fod back into the program

IData based op 4-172 vess periodic testng done on 3 saggered basi



