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June 5, 1992

Docket No. 50 302
License No. DPR-72

Florida Power Corporation
Mr. Percy M. Beard, Jr.
Senior Vice President, Nuclear

Operations
ATTN: Manager, Nuclear Operations

Licensing l

P. O. Box 219 NA-21 |
|Crystal River, FL 32629
1

Gentlemen:

SUBJECT: FPC MEETING SUMMARY

This letter refers to the meeting conducted at your quest on May 18,1992, in
the Nuclear Regulatory Comtnission Region || office The purpose of the meeting
was to discuss the failure of emergency feedwater valve EFV-14 to completely
close as reported to the NRC on April 28,1992, event number 23352.

It is our opinion that this rneeting was beneficial and provided a better
understanding of the issue,

in accordance with 10 CFR 2.790 of the NRC's " Rules of Practice," a copy of this
-letter and its enclosures will be placed in the NRC Public Document Room.

Should you have any questions concerning this letter, please contact us.

Sincerely,

original signed by
Ellis W. Merschoff/for

Albert F. Gibson, Director
Division of Reactor Safety

Enclosures: (See page 2)
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J e 5, 1992
Florida Power Corporation 2

Enciosures:
1. List of Attendees
2. Meeting Summary
3. Handout

cc w/encls:
G. L. Boldt
Vice President, Nuclear Production
Florida Power Corporation
P. O. Box 219 SA-2C
Crystal River, FL 32629

P. F. McKee, Director
Nuclear P| ant Operations
Florida Power Corporation
P. O. Box 219-NA-2C
Crystal River, FL 32629

R. C. Widell, Director
Nuclear Operations Site Support
Florida Power Corporation
P. O. Box 219-NA-21
Crystal River, FL 32629

A. H. Stephens
General Councel
Florida Power Corporation
MAC - ASD
P. O. Box 14042
St. Petersburg, FL 33733

Attorney General
Department of Legal Affairs
The Capitol
Tallahassee, FL 32304

(cc w/encls cont'd - See page 3)
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Florida Power Corporation 3 June 5, 1992

(cc w/encls cont'd)
Jacob Daniel Nash
Office of Radiation Control
Department of Health and

Rehabilitative Services
1317 Winewood Boulevard
Tallahassee, FL 32399-0700

Administrator
Department of Environmental

Regulation
f ySer Plant Siting Section
State of Florida
2600 Blair Stone Road
Tallahassee, FL 32301

'

Robert G. Nave, Director
Emergency Management
bepartment of Commur.ity Affairs
2740 Q..terview Drive
Tallahassee, FL 32399-2100

Chairman
Board of County Commissioners
Citrus County
110 N. Apopka Avenue
Inverness, FL 36250

~

Robert B. Borsum
B&W Nuclear Technologies
1700 Rockville Pike, Suite 525-

Rockville, MD 20852-1631

bec w/encts:
K. Landis, Ril
F. Jape, Rll
H. Silver, NRR
Document Control Desk

(bec w/encls cont'd - See page 4)
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Florida Power Corporation 4 June 5, 1992

(bec w/encls cont'd)
NRC Resident inspector'

U.S. Nuclear Regulatory Commission
6745 N. Tallahassee Road
Crystal River, FL 32629

Ril Rll:DQ)JRil

CJulian Kleryd1sg FJape:ser
06/3/92 06/9/92 06/) /92
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Enclosure 1

Meeting Attendees

P. R. Tanguay, Director Nuclear Operations Engineering and Projects, FPC
G. L. Bolt, Vice President, Nuclear Productions, FPC
G. M. Halnon, Manager Nuclear Plant Systems Engineering, FPC
K. R. Wilson, Manager Nuclear Licensing, FPC
E. W. Merschoff, Deputy Director, Division of Reactor Safety, NRC, Ril
F. Jape, Chief, Test Programs Section, Division of Reactor Safety, NRC, Ril
P. Holmes Ray, Senior Resident inspector, Crystal River 3, NRC, Ril
K. D. Landis, Chief, Projects Section 28, NRC Ril
F. Rinaldi, Project Engineer, NRC, NRR
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Enciosure 2

Meeting Summary

The failure of emergency feedwater valve EFV-14 to completely close as reported
to the NRC on April 28,1992, was discussed. I

|
'Two main topics discussed were the chronology of events leading to the reportable'

event and a description of how the emergency feedwater system works and its
controllogic. The handout material used during the discussion is included as
Enclosure 3.
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Enclosure 3

Overview anc Chronology
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Chronology of Events

EFV-14

09/19/87 EFV-14 opened and closed against 1265 psid for 85 03 testing.

10/10/91 Shutdown for Midcycle 8 outage commence.

10/12/91 Baseline static test performed to verify thrust settings.

10/13/91 Open dP test performed at 1445 psid. Valve opened sat.

10/13/91 Closed dP test performed at 1445 psid, 245 gpm. Valve failed to
fully close, flow reduced to 160 gpm.

10/15/91 Limitorque provides instructions to increase actuator rating by 40%
(24,000# to 33,600#)

10/16/91 Problem Report SYPR 91-0025 issued.

10/15 thru Maintenance performed to increase actuator rating.
10/30

10/30/93 Baseline test performed to verify new thrust settings.

11/16/91 Closed dP test performed at 1445 psid, 245 gpm. Valve failed to
| fully close, flow was reduced to 0 on Control Room indication but

did not receive the closed indication.

11/17/91 Test procedure revised to set up 1300-1367 psid per the B&W
calculation. (Prior dP was being used to be conservative.) Valve
failed to fully close, flow was reduced to O gpm on the Control Room
indication but did not receive the closed indication.

11/17 thru CR-3 experienced 3 reactor trips
12/15

12/11/91 M0V group issues letter to Manager, Nuclear Plant Systems
Engineering '.NPSE) describing prnposed schedule for future dP tests.

12/16/91 Manager, NPSE issues lettor to engineering groups prioritizing the
dP calculations. Set due date for EFV-14 by 1/31/92.

12/20/91 Secondary System Supervisor assigns the Emergency Feedwater System
Engineer the calculation requirement with associated due dates.

1/6/92 NRC Entrance for MOV (GL89-10) Inspection.
thru
1/10/92

2/5/92 EF System Engineer completes revision 0 of EFV-11,14 calculation,
new dP is calculated at 1215 psid.

2/24/92 Calculation Verification Engineer completes verification. (Same
Engineer was verifying other calculatinns from remaining System

/
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Engineers).

about 3/6 Test procedure for dP test in revision.

3/19/92 Meetings held with Licensing /0perations to determine valve
condition. New dP was lower but not significant as first thought.
Results, valve ok since new revised dP was lower than 85-03 tested
value of 1265 psid where it passed. Need to ensure test during
Refuel 8 outage in April.

3/24/92 Letter issued to Refuel 8 Outage Coordinator describing importance
of EFV-14 dP test schedule.

4/92 Test procedure engineer questions the calculation assumption of 1000
gpm flow. During the revision of the procedure and validation on
the simulator, it appeared this was not conservative.

4/14/92 Simulator run confirms that 200 gpm recirculation flow should be
used.

Week of Calculation was revised with new assumptions to 1501 psid.
4/20

4/25/92 Management team met to discuss results, determined valves should be
closed.

(
4/28/92 Final calculation issued, Problem report re-classified as

reportable, report made.

,
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EMERGENCY FEEDWATER BLOCK VALVE SAFETY SIGNIFICANCE

The EFW block valves (EFV-II, -14, -32 and -33) are aligned as shown on FD
302 082.

Each of two EFW pumps supplies each of two OTSG's through two independent
flowpaths.

Each flow path contains a block and control valve.

EFIC controls these valves to provide a wide variety of protection features.

The control valves provide rate of fill, pump runout, and other variable
flow functions.

_

The block valves principal safety is to open to allow EFW flow.

No DBE with concurrent single active failure will result in the inability
to provide EFW when called upon.

The block and control valves close to isolate each flowpath when EFIC
identifies a faulted 0TSG or imminent OTSG overfill.

'

The actual safety significance of NOT isolating EFW to a faulted 0TSG is
y_qry minor and can be corrected by operator action.

[ The only scenario that can cause the EFW block valves to see a 1500# dP is
the ccmplete failure (if it partially closes it will take some of the dP)
of the associated block valve concurrent with the HELB.

The test failures did isolate significant EFW flow even if complete
isolation was not achieved.

.
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Problem Report No sv PR-Q/- cnac
Title EFV-N flas'n: fa ,*/u e.
Rosp. Orgathation " Era 1C
Ciocoout Organization ren1c

i

(

.

PLEASE RETURN THIS PROBLEM REPORT TO

CONNIE BELL IN THE NUCLEAR ADMINISTRATION ,

BUILDING (230-4509) IF IT BECOMES MISPLACED.
'

THANK YOU.

;

'

.

|
|
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SICHATURE ANALYSIS VALVE REPORT
IM

Florida Power Corporatic n
Crystal River Unit 3

January 19, 1988
.

Test I.D. 302 120887 ETV 014
._

COMMENTS

HOV DATA REPORT

THRUST SICHATURE ANALYSIS

PIDTS

THREE FolNT TEST

'

INTERFRETATION CUIDE

a .

-

O

e

9
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Revision 1
CONFIDENTIAL,

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
* Test 1.0, 302 120887 EfY 014 *

Crystal River Unit 3 **
*************se***************************

***********

**************************** NOTE 81 ******************************e

***********

The open and close torque switch Settings were adjusted to achieve the
target thrust values provided by Plant Engineering.

***********

**************************** NOTE 82 *******************************
**+++******

A torque switch balance test was conducted, and the torque switch was
found to be balanced.

***********

**************************** NOTE m3 *******************************
***********

The torque swit:h in this operator is without a thrust setting limiter
plate.

***********

**************************** NOTE #4 *******************************
***********

This valve opened and closed satisf actority against both dif ferential
pressures of 620 psig on September 19,1987 and 1,265 psig on September
22, 1987 respectively.

*********** _

**************************** NOTE s5 *******************************
+**********

Prior to "as lef t" testing. the spring pack was removed, degreased and
reinstoned.

***********

**************************** NOTE #6 *******************************
,

***********

Prior to 'as le f t" testing, the valve was repacked. which reduced the
running lead to less than preload.

.

____.___ _ __ . _ _ . _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _
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. HOV DATA REPORT PREPARED TOR .

FLORIDA POWER CRYSTAL RIVER UNIT 3 .
.

VALVE ID : ETV-014 .
*

CH-01 06-1988 .
.

.........................................

...............
................. SYSTEM .*.*.*** *.*.......

...............

System EF Design Diff Press : 1510 PSI

Flow : ZERO Pressure t ATHOSPHERIC

Temp : AMBIENT Sfty Rel'd i YES

.................
................ OPERATOR .*.**....*.....**.

.................

Typo : SMB Size : 0

Sorial Number : 229988 Order Humber 385715A

Orientation : il0RIZONTAL Manufacturer : LlHITOROUE

..............
................. VALVE .*..*****..*........

..............

Manufacturer : CRANE Type : CATE
Size : 6 IN Body Orientation : VERTICAL

itial Position : CLOSED Final Position : CLOSED
l ' ve Orifice Size : 5.75 lit stem Thread Pitch : 0.333 IN
,

.em Lead 0.333 IN Stem Diameter 1.625 IN
.

Packing Depth :Packing Type :

*

...................
................ ELECTRICAL ....****.**...a..

.

...................

Control Cir Volts 125 AC/DC : DC

Open Control : LIMIT Close Control : TOROUE

MCC : DPDP-80 SW Sensing Cir. VOLTAGE

....... ..............
.............. TOROUE SWITCH .. ............

......................

Open T.S. Setting 2.125 Close T.S. Setting 2.125

Limiter. Plate : NONE TS Balanceable : YES
.

..............
.................. NOTOR ...................

..............

Ho. tor Volts : 125 Rated Amps : .14.5

Speed. : 1900 llorsepower 1.805

Unit' Ratio 51.00:1 Hotor Start Torque : 25 FT-LBS

...........................
.........*.** MOVATS TEST EQUIPMENT ...a*........

..........................

Load Cellt : ST-386 Amp Probe t : TI-1475

Mainframe f : ST-310 TMD I : T1-1474

- . , _ . - . - - . -, -- . - . , . - , - - , - .. -..: . -- ., - ._
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l ROBLEM REPORT Report Category: 5YPR_
i

Report Number: 9/ cnar ..,

'

| j Page: _L
I

|
| PART 1: INITL4 TION. reb 1EW, AND SIGNIHCANCE EVALUATION BY THE ORIGINA TING DEPTIORG

ticSubica Ep'v'. | 4 c.cos,a c Dirrprevi At fbsssac Gr 6 A.v a e-

Detailed Description of the Condition / Event (a thru g below):
a) Description: '

Ps. v.,s a a R.s *T~u T- oo E N s4,5 v n. i n (, r H c' c a o s i a l', D i ff'& R. e* 9 r*t ^.t--

T r+ e M , v . ra, o p e g %rs o v. u.v s [A li.a t ~G c.cose.

[ ] Continued

b) Immediate impact: Ve o e . Pu A o r- / s /u A. s<.L . . o t e o Woi ra 1e E oor%e.
| ) Continved

c) Immediate Actions Talco:
,% o v li R e.v -T'A c,c.c D. DJs n a s ma i.y o r tw a sev

scAarso . " t o e4 91 p'. a Re e r C A v s s ' Der s a.w i w ari e c ,
[ ] Continued

d) Suspected Cause: M Unknown [] Personnel Error [] Inadequate Proc / Document [] Equipment FaDure

[ ] Other (describe):
' c) Remmmendations (if any): Psa,e.,4 A s e A s s o- 1 /+o er ca. Mere n, opca.aren .

9
[ } Continued

_

f) Method of Discxmty; 97~- yog (3 gpv-,4 c.c ,3, v c n p r c 3 y-

Event Catc/Tirne (if known): 3 pp g,3 :g ag3o yg.
4 g) Dismvery Date/Ilme: fo./3.q/

Acquirements,Cocimitments Violatet u g c. c, e o e. A i c. L e 77 r 4 99-10

[ ] Continued
*

Associated /Related Documenti:

[ } Continued'

Vcodor Name & Numkr (if known):Equip Tag Number (s):
I 4"F~l/- | 4 hiu d"* e av er 0jan (Go4 Y BVr-9 7!1)

Oriprtated By: 94 ), h SopvjMgr ConcurrenceC)y) p,6by |

gf 6 OX1GINATING DEPT /ORG SIGNIFICANCE EVALUATidN |'

CLASSIFICATION (Mark the Appropriate Box ONLY ONE) c_Asstncmon arvism m

( ) (R) Reportability or Plant Personnel Safety Concern
[ } Reps . immedaich s%h Dum wg sss
I 1 ses ll Na sis I ) Prxuremem I

immediately Notify / Discuss with the NSS Requcsied ByDec I

Name of NSS Notified :
Date and Time Notified:
Forward (preferably Hand. Carry) to the NSS for Processing (Attachment A required)

)[d (S) Sigmficant Problem (Attachment B required)] (N) Non Significant Problem (Attachment C required)
[ } (P) Procurement Problem (Attachment D required Process p<r the NP&SM)
Problem Investigation and Desclopment of the CAP (Response) is DUE No Later Than:

Tbc Probicm Repost is: Safety Related: [] NO M YES (if unsure check Yes);
liardware Related: [ } NO N YES ; A ' Suspected * Design Basis issue: [ } NO M YES

OCFR21 Rcwcw Requested: W NO; I| YES - Referred to: , ,,

Responsibic Dept.Org : AffSE NTid Code: gpg3c, Actrpted By: /ggg/m
C3oscout Dept.org : A/ry6 NTIS Code: Eppg Contacted: 'fj/(gsgy'

Probicm Retort Reviewt (PRR) R77h/gfg[Jj$gq// PR _Iss_ue DatM/0//4/9 / |

nev. m ~ V *'' REr: tafe or P'am Ri$h QWn PrIpm e o 973

- - - - _ - _ _ __-_ _ _-



PIFOl3LEM REP RT neport Category: sy_ER_ j
~ ~

"

Report Number. 9 /-CCD
Page: .1

ATTACIiMENT B Signifkant Prob 1cm

tRT 2: RESPONSIBLE DEPIsORG INVESTIGATION AND CORRECTIVE ACTION PLAN
Jo#a _ L I4 (E t E Date Assigned: m.se.qr

usigned to:
toblem Investigation and Doelopment of the CorTecthe Action Plan (CAP) is duc NO LATER TilAN:

n . u, . 4 i,
_

Concurrence of the 'Signincance Classification * is gneri by.f.J.P,y/A,gg ;/ g[gg,

v e' / -

Renew and Determination of Probler, Extent and Ocneric Impact:e44 s.. owns.rwrf a t. n.s,so r.s C,.uvine' a c.qe.nosaw'una

A e so t u * / f*3 8 ,o s n. a.o n. . Cu.s t aru go.,o,9 - u c as
+ d e , .. Se e.a u s v larr o r,<. a r ~ ,9 w m e

t.sarwuo re ner.\*os r,*la inc o f sir <sti*a feor* 1.s o s s *<.su.9

10CFR21 Review Requested: M NO ; [ ] YES . Referred to:
NFis Cause Ccide:
-

Descafbe and Justify the ROCrr Cause DeternRiation:
~

8 fe w '* . M a o ,* a u. r n.o % a c. ru s.sa.
,$ gg Ane g a D e so i sars ; t.svre e. d urso 88. n-1

A'rrA e.n u car To s r'e n. 91. e o u s fre e S.p. psi.a e a pre s a.n.9s
&

.'e

[ ] Continued<

Corrective Action Plan (CAP) Include all Immediate, Inter (tr. and Rernedial Actions, and any Actions
to Prevent Recurrence and theb Completion Dates or Schedule:

Dept /Org Completion Date
Number and Describe each Corrective item

l, fe41713 Uyr) wC#4 6339 hs<sur ve Makt fhc m ~ iso .|
#"

1)h'#ff 1)g'*,98
1) M4 m a y es s < avarlor.',s (w. o a t. v a.') ,

! *, A mene. e rise. oar a.av As o i u e.eu s s o pe u. L Mrea.oss .t. sa c, ,i, 4, 3,.u.g*

3. A"v an a. 'J.6re'N o s.rre st on o p sc. As t-et, w ,t '' a q , s e s 3, yp,, 3, ,,,,,,,, g

s ur,4.

al.A.w-evn. fe wt m .se e,e s s r- s s. " .t ? m .1 o y, # jf,",[.'['

4 B.r A11/4? S ( s,ws a , au. su oard u s A m. 6. l vil' ad g ,I",'; ,' *#'

i

h) Continued
Final Ssheduled Completion Date:

indkate 11asdware Disposition (s):
[ ] N/A or N/R [ ] Acupt.A3.ls' [ ] Repair * [ ] Rewrk [ ] Return to Vendor [] Sah2ge for N.S Use

[} Scrap M Other (describe): sura 41. lo s we,w.ro n vr><, a os; As.rie m *8
* Engineering Justif cation and Approval Required f<r these Depsitions

Date: g/g/, jAPPrmd ByMf// (),1yLgf
PAR T 3: CLOSEOUT ORG&lZATION CONCURRENCE WITH THE CAP AND SCHEDULE
WACCEPTABLE; [ } PARTIALLY ACCEPTABLE; [] UNACCEPTABLE

Remarks / Comments:

, // , Revised / Additional Response Due By:
g Date ffh9/7,Evaluated 4 /Jtg g g /f h

PAP ~ ~ RESPQNbjjE b2PTI ORO SATISFACTORY COMPLETION OF ALL CORRECTIVE ACTIONS_

Date:
Ap '.M*1 By:
PART 3: REVIEW AND CLOSEOUT ACTlYlTIE.S BY THE CLOSEOUT ORGANIZj TION
Results of the Rc4ew/Vcri5 cation of Completed Contchve Actions: Date:

By:[ j UNACCEPTABLE
Document the Unacceptable Iteins (1he a Con:Inuation Sheet) and Inform the Responsible Deptorg.

Date-s

[ ] All Corrective Actions ACCF* TABLE By:
Fmal Package Reww and Probian Report Closecut

Date:
C3accout Apprmtd R7

Rih. Lfe or P'.et RI3P. Quata Pqn 9:C 974
'ft c'v. 2.91

-- -, - . -



- .. ._- - -___-_- _ _ _ _ _

5yPk
PROBLEM REPORl' Repnn Qitegory:

! -

Repan Numtta: 3.L . oc g.

Page: 3
CONT %UAT)ON SLEET _

IDESTlFY THE BLOCK BEING CONTINUED AND RECORD THE ADDITIONAL. DATA 1NFORMAT10N
-

'

ua ~~~
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INTEROFFICE CORRESPONDENCE.
,

, F1 rida
m

~ M Nuclear t.icensina NA21 230-4547
** ' **'''''

.A- office hAC Telephone

SUBJECT: EFV-14 Differential Pressure Issue

TO: W. M. Marshall DhTE: November 17, 1991

The failure of EFV 14 to pass the recent differential pressure testing is not
concidered to be a restraint to escalation of Modes during startup from 8M. The
Emergency Feedwater (EFW) system is a De cf meeting its design safety function
to mitigate the consequences of as vent .ith the loss of normal fee (' water. The
system is considered acerable sine h . components and flow paths are capable of
providing EFW flow to a aeam generators.

Engineering and Licensic.g are evaluating the differential pressure testing
requirements, and the potential degraded function of EFV 14,.EFV-ll, EFV-32, and
EFV-33 with respect to EFW control logic on .ne worst case feed Only Good
Generator (FOGG) event. The initial conclusion is that the calculation
establishing the worst case differential pressure contains questionable
assumptions and incorrect arithmetic results. Therefore, it is unclear whether

,~ the recent testing of the EFW block valves has identified a problem with the
valves or not. Additional data searches and discussions with B&W are necessaryJ to fully resolve the issue. I will keep you informed of the results of our
investigstions.

..

R. E. Fuller
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Attachment To-SYPR 91-0025

EFV 14:

This valve is designed to-close upon-a " feed Only Good Generator" (F0GG)-

signal from the Vector t.ogic of EFIC. It therefore must be capable of-

closing against worst case differential pressure (dP) experienced during such
an event. This dP was calculated snd documented in FPC calculation E901019
which was based on a BW Document 51-1164140-00. The proceduralized test
conditions were established and EfV 14 failed to completely close against the
dP_ from the calculation. Reviewing the test'and calculation, the calculation
Vs some apparent problems.and discrepancies. In general, the actual worst_

--case dP-is presently indeterminate-from the assumptions and equations used in
this calculation. The questionable areas.are outlined below.

1. In the narrative, the accident assumed to give worst case dP is the Steam
Generator Tube. Rupture. U is stated this accident depressurizes the
OTSG and will cause the F M logic to be imposed.

This is obviously incorrect. The OTSG Tube Rupture will not
depressurize the OTSG unless RCS pressure is less than secondary
pressure. This assumption was either in error or some accident
scenario _ assumptions are not obvious.

2. In the parameters for each component, the value of 3100' was used at 1175
This number is the total head added by the pump.gpm.

The Technical Manual pump curve shows a haad of 2450' at 1175 gpm, .
This translates into a reduction in dP of approximately 20%.

.

3. A conservative assumption was made to neglect itne losses or elevation
changes.4

The flow path contains two check valves and several branch
connections. The cumulative effects will _ reduce the worst case dP.
The magnitude of such a reduction will need to be calc" lated.

-4. The calculation utilized in determining the discharge pressure of the
pump subtracted the height of water on the suction side from the total

-dynamic head.
The actual equation in the calculation is incorrect. The numbers
equate to a value lower than concluded on paper. The number, if ,

. Arranging the equationcalculated as shown, equates to 1264 psid.
correctly and using the assumptions of the calculation equate to
1316 psid. Both results do not match the 1367 value listed in the
calculation.

To further add to the questions, the actual operation of the FOGG logic was
not: taken into consideration. The effects of the downstream control valve
reducing the dP across the block valve will be significant. The control valve
will be at some-intermediate position thus increasing the pressure between the
block valve and the control valve. This will work to decrease the dP across
the block valve.

The ficw limiter circuit will cause the control .alves to close fro- the fdie

open position to the 50% open position upon EflC actuation. This circuit is

.

e ~ , , - m v c & e ---
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designed to limit the condition in which-a single EFW pump is feeding OTSGs or
conditions of low OTSG pressure caused by steam or feed leaks.

-

Subsequently, the circuit enables ad6ttional closure from 50% up to 80% when
the total OTSG flow chances from 0 to 100% of it's range. from 600 gpm to 1000
gpm, control- valve position will decrease from 50% to 80% closed further
-reducing the dP across the block valve. 4

As can be inferred from the above discussions, it appears more thought and
evaluation needs to be factored into the determination of worst case dP for
the EFW block valves. The complexity of the EFIC systems precludes using basicFurther testing at potentially high dPmethods in determining this value. Invalues, runs the real risk of damaging both the valve and operator.
September of 1987, EFV-14 was successfully tested at a dP of 1267 psid during

87-07-01-01, TP #2. This supports the engineering
the performance of MAR
judgement that the system is not significantly degraded by not having a

It must be noted that the smallest dP used
-

conclusive dP test during 8M. The valveduring SM was 1320 psid at which the valve would not fully close.
is being required to operate with very little margin to it maximum achievable
thrust.

Summary of Corrective Acticn Plan:

Specific for EFV-14:

Evaluate actual assumptions for determination of worst case dP.1.
Calculate the worst case dP.[ 2.
Revise test procedure te establish actual test assumptions and aP.3.
Evaluate previous test cata to verify valve operator is adequate.4.
Test valve operator to new actual worst case dP values.5.
An option may be exercised to replace this operator with one that will6.
allow a-higher margin-to maximum.

Other Actions:

1. Include calculation E90-1019 in the scope of problem report SYPR 91-0025
(covers all Generic Letter 8910 valves).Perform detailed System Engineer review of all valve dP calculaticar2.
prior to any further dP testing.

3. Revise / write dP tests as necessary.

All actions will be satisfied by the end of Refuel 8.

H.' a.non; Manager //[IYf/r

Nuclear . Plant Systems Engineering

Attachre ts:
1. KG 37-07 -01 01 TP= 2 4. Pump Curve for EFF-1

2. Te n 2.ep et 302-120887-EFV-014 5. SYPP. 91-0025

s 3. Ca': E90-1019 Rev 0, p 91 of 147

|
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INTEROFFICE CORRESPONDENCE7., - ,
.

Elsrida
i ! power Nuclear Flant Systems Enaineerina HAli_, _MQ 024-

me retepa n
" " " ' ' ' " of fica

SUBJECT: CR 3 Hotor Operated Valve Program
Differential Pressure Testing Schedule

DATE: December 11, 1991
TO: G H. Halnon NPSE91 0418

The following is a listing of Motor Operated Valves which should be
tested during the next three scheduled outages. This listing is a

recommendation only, and is subject to change following the system
engineering review.

Suoaested Refuel 8 Differential Pressure Tests

BSV-3 or 4 Reactor Duilding Spray Header Inlet ISO

BSV-16 or 17 Reactor Building Spray Pump 150 to Pump

Low Pressure injection Cont. ISO Froa DHP-1A/lBDHV-5 or 6

OHV-34 or 35 DHP-1A/1B Suction From Borated Water Storage Tank

DHV 41 Decay Heat Removal Outlet Containment Isolation
,

OHV 42 or 43 Decay Heat Suct from Reactor Bldg Sump to OHP-1A/IB

DHV-75 or 76 DHP-1A/lB Isolation from HUFL
.

DHV-91 PZR Spray 150

DHV-105 or 106 DHP-1A/1B 150 From Hakeup Prefilter

DHV-110 or 111 OutletofDHHE-1A/lB

EFV-32 or 33 EFP-2 Isolation (DC)/Htr Driven Emerg FWP EFP-1 to Stm
Gen

FWV-2B Feedwater Disch Crosstie

FWV-29 or 30 Main Feedwater Bloc.k to Stm Gen RCSG-18

MUV-3 or 9 Olsch ISO Viv Between rlVP-1C and MVP-18

MUV-23, 24, Hp Inj Control Valve to RX Inlet Lines Loop A/B'
25 & 26

HUV-27 HP Inj Control Valve to RX Loop B

HUV-38 Inlet Isolation MUllE-1 A

e
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NPSE91 0418

MVV 39 Inlet Isolation MUHE-1B -

MUV 40 or 41 Disch Isolation for MUHE-1A/lB

MVV-58 Hi Press Suction from Borated Wtr Storagi Tank Valve

MUV 73 hi Press Suction from Borated Wtr Storage Tank Valve

HUV 257 Makeup Pump Recirc Valve

MUV-258,259, Controlled Bleedoff RCP-1A/1B/lC/10
260 & 261

The above list.will complete all the NRC 1.E.8. 85-03 M0V's.

Succested Hidcycie 9 Differential Pressure Tests

CAV-1 or 3 Pressurizer Steam / Water Space Sampling ISO

CAV-4 or 5 Steam Generator RCSG-1A/lB Sampilng 150

CAV-126 RC Letdown Sample

-CFV 5 or 6 CFT-1A/lB Outlet ISO (Leakoff Connection)

CFV Il or 12 CFT-1A/1B Sampling.(Leakoff Connection)

CFV-15 or 16 CFT-1B/lA Vent to Waste Gas Decay Tank (Leakoff
Connection)

FWV-31 or 32 Low lead Block Valves

FWV-33 Startup Block Valves ,

gW
M FWV-34 or 35 Emerg feedwater Block to Stm Gen RCSG-1B/lA

FWV-36' .Startup Block Valves

Suacested Refuel 9 Differential Pressure Tests

DHV-7 or 8 - Discharge Crosstie

'DHV-39 or 40 Decay Heat Isolation to DHP-1A/lB

RCV-Il PZR RCT-1 150 to RVC-10

RCV-13 PZR RCT-1 Inlet Spray ISO

RCV-14 Spray Control For PZR RCT-1

- _ __ ___ _ _ _ _ _ . _ _ _ _
-
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.

RCV 53
OH Inj Line ISO to PZR RCT 1

WDV-3 Ssp Pump Discharge Isolation

RC Orain Tank Vent isolationWDV 60

WDV-94 P.C Orain Tank Isolation

WDV-405 or 406 RB Vent Header Isolation

Although this is an aggressive schedule, we must keep in mind that no
OP testing was performed during Refuel 7. Also, once the system

H0V's may be
review is completed it may be determind that sev6,A sche'. .ing review is
impracticable to perform "in-situ" testing.
required for determination of testing on line and the respective

H0V's that have been identified as impracticable to test "inoutage.
situ"; possibly the EPRI Performance Prediction Program may offer some
assistance.

If you have any questions or if I can be of any further assistance
please call me at 230 4724.

(.

J. iel , Project Nuclear Engineer
N ar P ant Systems Engineering *

.

. -

C fJ. .itzger , Supervisor
Nuclear Plant Systems Engineering ,

JJH/ejc

xc: J. G. Brandely
G. Flakes
W. H. Marshall
S. C. Powell
J. H. Terry
G. D. Vaughn
G. W. Wilson

a

Records Management

|

_ _- _ - - --. _ _ _
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INTEROFFICE CORRESPONDENCE~

F18ridam

Power
c oa o aai'ea Nuclear Plant Systems Enoineerino NA1E _j230-4493 '

Office MAC Telephone

SUBJECT: Differential Pressure Calculations for Generic Letter 8910 Valves

TO: D. M. Czufin DATE: December 16,1991

M. J. Fitzgerald NPSE91-0430

R. L Muzzi
R, LaThompson..

Attached is a copy of Calculation E901019 giving the worse case differential
pressures for GL 8910 MOV's.

The overall pian is to split this calculation up into an individual calculation for
'

each valve or valve grouping. I expect the four Supen/isor's to meet to ensure
,. ) all valves are being covered and would like a plan and schedufe by December

31,1991. I fully expect all calculations to be issued prior to March 15,1992.
Valves scheduled to be tested during Refuel Vill should be the top pr;ority and
finished first. I want EFV-14 calculation done by January 31,1992.

Mike Fitzgerald i'.as overailleadership in this effort and will be accountable for
ensuring due dates are met. All questions should be referred to Mike.

hk*

t. a non, Manager.

Nuclear Plant Systems Engineering

~

GHH/kar

xc: C. J. Bell (PL Entry)
R. L Murgatroyd
G. D. Vaughn
Records Management
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To: Q,y ,to\t_tv m s Dec. 20, 1% 1

FRotN.St. Wowe3M

suesecT; Mov DP CALcoLATtotd5

.

ATTACHED 15 CoRREsPobdDE9cE FRotA

GREC, REQU EST iW C, THAT SYsTEtA

ENGt9EERS REVtEW AMD REGO3ERATE

SEPARATE CAtc.0LATtot4S FoR "LIKE '

VALVES Ass tC,tdED To You.

THE E%gsTtMG CALC.0LATt005 ARE

ATrACHED Fog THg_ EF sysyencs),

THE REF0EL B MoV 's ARE Y:t RsT-c

PRioRtTY WITR A DOE DATE OF i[3t %2. L

THE REM A1M \ tM MoV's AR6 SEtot4D

PRioRtTV W(TR A DOE DATE OF 2I28d2.
.

y otA 90 CRLC. ( 6 ET tt McM C N 9 t cr) , F IT-E s o
>

Geoae w a v a t M 4 s (cc socW . s v oT,

C,RE6 \S VERV SER\oos AEcVT THESE

- DVE DATE 5 So PLEASE LET MC
3

K90W IF Yo u ARE 14AV tWG (og v.we)
Aviy pro 6LEt45.

kC
____-__ ---- - - - - _ - - _ - _ - _ - _ -
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INTEROFFICE CORRESPONDENCE
L

-

Nuclear Plant Systems Enuineerino NAlE 240-3444_
,

l

[- Florid 8 0ffice MAC islephone
|

P. .o. . .w. .e. . .r.
'

SUBJECT: EFV-14

TO: B. Wilson DATE: March 24, 1992
NPSE 92-0169

In accordance with the requirements of NRC Generic Letter 89-10,
a differential pressure test was performed on EFV-14 during the
BH outage. The results of this test indicated the valve would
not close against a differential pressure o: 1367 psid. Problem
report SYPR-91-0025 was generated to evaluate the significance of
the test results. The initial review of the problem report
determined that the assumptions used in the design differential
pressure calculations were not correct. Further evaluation was
required to determine the actual design basis di fferentul
pressure the valve must close against. The following corrective
action plan was generated;

1. Evaluate actual assumptions for determination of worst case
dP.

2. Calculate the worst case dP.
3. Revise test procedure to establish actual test assumptions

and dP.
4. Evaluate previous test data to verify valve operator is

adequate.
5. Test valve operator to new actual worst case dP values.
6. An option may be exercised to replace this operator with one

that will allow a higher margin to maximum.

All actions were to be satisfied by the end of Refuel 8.

The revised differential pressure calculation has been completed.
-

The required closing dP has been reduced from 1367 psid to 1219
psid. Although the pressure has been reduced, the change is not
significant. A review of past test data, although not
conclusive, indicates that modifications to the valve and/or
operator are required to assure valve operability. Based on
engineering evaluation and discussions with licensing, the
following work must be completed during refuel 8 to assure
operability of EFV-14, under design basis conditions.
Modifications to EFV-11 should also be included due te similarity
of design and operating conditions. Performance of the dP test
will only be required for EFV-14 during this outage.

1
1

- _ __ _ _ _______ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ____
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+ ' Outace work cla'n/ootionst-'

1

Nuclear P1 ant Systems _Cngineering, Maintenance / Components in
conjunct.on with Site- Nuclear Engi_neering Services is pursuing !

-severalt options. The following is a listing and description of
- those. options;

- 1. Replace the valve and operator _with a new NRC Generic Latter-

89-10 qualified valve an_d an= upgraded motor operator. Lt:4 d --
times on the new valve and DC motor are the deciding factors-
for this' option.

2. Rebuild the currently installed valve as close to original
design specifications. -Instali a 40 ft-lb motor with-a new
0501-184 springpack-on the existing SMB-0 actuator. Write a-

_

MAR to control the close circuit with the limit switch ( limit
closed ). Lead time.for the 40 ft-lb motor and valve parts are
the' deciding factors.

3. Contract in place to send the rebuilt valve and upgraded
actuator to a flow loop-for differential pressure testing and .-

diagnostic analysis during the outage. Inis will eliminate the
-testing being performed during startup and will verify
operability.

As options are evaluated with _ respect to availability of
replacementi parts, a final decision will be made for course of-

action to correct this problem. As information becomes available,*

- we will update you for scheduling requirements.

- If:you have any questions please call either A. M. Stern or John
o - J. Miele at ext. 3724.

'p_,.

. yf e

M.J. / /. Fit 2 gerald b af ph
,

- Supervisor'NPSE

,

XCi
G.H. Halnon
J.J.MieleY
F.V. Fusick
S.K.-Balliel,

. A.M. Stern y
"

K. Gardner
K.R. kilson
G.M. Williams
G.D.-Vaughn

,

j Records Management
,

1

i
,
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; ROM INTEROFFICE CORRESPONDENCE
: Power
'0"'0**'''" Nuclear Enoineering

OFFICE MAC PHONE

SUBJECT: Crystal River 'Jnit No. 3
Quality Document Transmittal Analysis / Calculations
File: CALC

To: Records Management NR2A

The following analysisicalculation package is submitted as the OA Record copy:
5.13 rorAt eActs = riocart p g , o s,rs{t,W<sjoocno rec ooevWtNT sotNYiFicatiom hwstm

sty

E 90-1019 0 4/ M /OO* A) mg immxo148

Tiftt

MAX DP CA1&S FOR MOVS

KwDS potNTWY EtWroAoS FoA LAltR ptimitVAU

MOV - Motor Operated Valve, DP - Dif ferential Pressure, 6.L. 89-10
exmp tatFlat= cts on ntes Usf PRlWAAf FILE FIAST)

B&W 3 2 - 11_68806-OnPAR - 87-07-01-01

B & W 32-1168968-00 B& W 51-1168967-00
f

B&W 32-116A96R-01
vtwo tvtwoon nAWo vtwoon oocvWtNT huw8tR (DIREQ SUPtR$ toto DoCUutN15 (03At0

FPC N/A N/A

($'M _, #:- (". q ' . ' !",f i .; ,M

FWV- 14,15 , 28 , 29 , 30, 31, 3 2 , |1 WnV- 3 . 60 . 0 4 . 40 5 . 406DWV-160 EFV-11,14,32,33 RCV-11,13,14,53t.HV-1B,1C ASV-5,204
nSV-3,4,11,12,16,17,36,37
CAV-1,3,4,5,126 FWV-33,34,35,36 |
CFV-5,6,11,12,15,16 MSV-55,56 |

3HV-3,4,5,6,7,8,11,12,34 MUV-3,9,18,23,24,25,26,27I
DHV-35,39,40,41,42,43,75 HUV-38,39,40,41,53,58,61
DHV-76,91,105,106,110,111 MUV-69,73,257,258,259,260
Dov-210,238 MUV-261,498,505

. i h.E.~~, M S *1(-k$,

N/A

CoWWEMIS LUSAGE RESTR8CTioMS. PROPetT AAY, ETC,3

The results of the calculations have been tabulated in Section VI.

NOTE:
Use Tag number o y fer valid tag numbers (i.e., RCV 8, SWV 34, DCH-99) otherwise, use Part number field

159).11 more space is required, write "See Attachment" and list on separate sheet.(1 e., C%4599, 1

*
'

CA y F CA f rc EN gin E E R Cait W'/ P '' 4. NUCttAR ENO Caf t
ot* *.

- , ,Y f. _O - i.7 Yb hlO* f* %% Y ?O
.e- r-&. 17

Pr Ct File
Cf . N Cl. Conn W1.
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- Power
ANALYSIS / CALCULATION SUMMARY" " * " ' "

oiscieuwt cow 1 mot wo
Sheet 1 of 147 -

DOCUMENT IDENTIFICATION NUMBER _.E 9 , 0 . .1, 0, 1, 9
etAssiva:ATc= ecween o=c

- sista 0 Safety Related
O Non Safety Related

MAX DP C ALCS FOR HOVS
W AA # A(It SP huutt A. Fitt

87-07-01-01
vtN00A DOCUutNT NVuttR

N/A

REVISION 0 1 2 3

Item (s) Revised , A.

- Design Engineer - ,37

r ?

6[fy[9oDate

f[ 1- Verification Engineer

Date1 Method' h p. pc

Supervisor [4 g

Date . cy y
* VERIFICATION METlif0S: R . Design Reviewt A Alternate Calculation: T - Qualification Testing
otscAist attow as utTMoo or vtmirtcATCN W AS OTH8R TNAM DESCN AtVitW

-.

__
a

PU% POSE SUMMAAY

Provide MAX DP Calculations for MOVS at CR-3.

--

EESULTS SUwed AMY

The results of the calculations have been tabulated in Section VI. _ __

.

. ensemusum

--
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DESIGN ANALYSIS / CALCULATIONj

Cr/stal River Unit ' Sheet _2.,_ of / 4 7' ' " " " "

~

a(vision ativasvsravus w ets
accvwtutiot=im. car o. =vusta

f)#C. 2 90-10/9 C) 21 09-01-o1

$ d e r'io u Z ~ Puspos L

T'N G f3asfost o f' fod C f s I, Loss)Yr)6 A4 A t,.f %I b C4 L C.yLA r$0M $ I4 YO
DerenHinC 7%d MAxinvH O ?rrtRLo rint, Pae.Ls a r.s e f nov s A r c1t. 3

7"r4 &~ tAA$ D finCUY f
~

t'r3 8 bra to4 L oeca iM G p au c.L.o.s r oJG T)i ste,Y$a a b,
*

0.cssvACs 6 Ad eDe*JYIFIe.~D isJ $ car $*H V. *154 s t CatcolnY'ios%
*

AAE A ca viRET* f o t a r g ovt.T r"*J E M o/ DIAscoscrc. fe a r ,k t.
*

SO LAr4 HJC R e.s u L.V $ tw'/ | .*$ 6 y s LD *f*o $ s) $v R C Che&A ki
[M su At dp e.rt Mo v. k <<

%ttusf fQequixCr< tvT's AM o Tbe'

op a AArt ,As RcQviRcD trusca mesrt.a Gosss CoerD r.'a
**

H - D e sEs u ' G oo o T LscT/o n)

~1~5/ 6. A s)hLf S * '> C At.C u LFTSN 3 Ca r/97*!*J ED /H THib % s<C*JY ARL
*

osoivtn /kes GI(d toes ~eut>*,o ts a u'itep py 77a6 00. AuD

s.s o's . f)* t/ G S 14 2- 00, St * //G> wst o - o o, 3 3. atto 889 4* cc, .3 A = Il& $ 96 8-ec,

3 2~14(o b9(rS*Of.

Stcrdn) 122 - Assv pr,'oM s

a/A

$dericM G Refan.eues 5_

5'|5 |84,
|, ilSW Docunauf fl = tt & HM 0 * O O bAr a'D

o!|| 9 |81
.2. G ftD Dec.o esart' 3 2 * //6 $ $ 1f.o- e o

D+res
'

.$. G ILO Q e t,U M 6%Jf $$ * /!(p h$ (]* oc hsRTED l| 30 |8 ?
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fM DESIGN ANALYSIS / CALCULATION
Crystal River Unit 3 sheet 9I of11Z_g,/ -

f
atvis:o= at u se=vustm.maoccvwturmancation no

82- 6). 01-01690 10/9 e

EFV-14

EFW PUMP DISCHARGE ISOLATION VALVE

fWiBAL:
Normally

EFW-14 is a six inch Chacman Gate Valve actuated by a Limitorque SMB-0.
open, the design operation of this valve is to remain open to supply emergencyAlso, the design of the EFW system is such that on!

!ifeedwater to the steam generators.
a steam generator tube rupture that depressurizes a steam generator. (SG) sufficientlylied only to the intact SG. This is

'

. to isolate the affected SG the EFW will _ be supp
achieved by closing the EFW discharge valve to the affected SG.

;
-

.

1600 PSIG-Design Line/0tfferential Pressure

Maximum Postulated Ooeratino 02

COMPONENI SOURCE PARAMETER COMMENT

EFV-14 51-1164140-00 97'0" Elevation

EFT FO-302-082 118'6" Elevation

EFT OP-450 37'2" High level

! -TDEFWP 51-1164140-00 3400' 9.200 gpm

TDEFWP. 51-1164140-00 3100' 9 1175 gpm

SG EDB0 910 PSIG Pressure

Conservative / Worst Case Assumotions

- No pressure reductions due to line losses or elevation changes.

Calculation:

(3400' + 118.5' + 37.17' - 97')/2.31 - 910 PSIGMar mum DP -iOpening:
1497 PSIG - 910 PSIG=

587 PSID' =

(3100' - 118.5'. + 37.17' - 97')/2.31 - 0 PSIGClosing: Maximum DP =
1367 PSIG - 0 PSIG-

1367 PSI=

!

The abovo information was compiled frca B&W Document (51-1164140-00).
HOTE:

s.
|
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EFV-11

EFW PUMP DISCHARGE ISOLATION VALVE

GENERAL:
Normally

-1 EFW 11 is a six inch Chapman Gate Valve actuated by a Limitorque SMB-0.
open, the design operation.of this valve is to remain open to supply emergencyAlso, the design of the EFW system is such that onI
feedwater to the steam generators.
a steam generator tube rupture that depressurizes a steam generator (SG) sufficientlyThis is
to isolate the affected SG the EFW will be supplied only to the intact SG.
achieved by closing the EFW discharge valve to the affected SG.

1600 PSIGDesign Line/ Differential Pressure .

Maximum Postulated Ooeratina OP

I - COMPONENT SOURCE PARAMETER LOMMENT

EFV-Il 51-1164140-00 97'0' Elevation

EFT- FD-302-082 118'6" Elevation

EFT OP-450 37'2" High level

TDEFWP 51-1164140-00 3400' 9 200 gpm

TDEFWP -- 51-1164140-00 3100' 9 117S gpm

~SG E0BD 910 PSIG Pressure

Conservative / Worst Case Assumotions

~- No pressure reductions due to line losses or elevation changes.

Calculation:
(3400' + 118.5' + 37.17' - 97')/2.31 - 910 PSIGOpening: Maximum DP -
1497 PSIG - 910 PSIG=

587 PSID-

(3100' - 118.5' + 37.17' - 97')/2.31 - 0 PSIGClosing: -Maximum DP =
1367 PSIG - 0 PSIG=

1367 PSID-

The above information was compiled from B&W Document (51-1164140-00).
NOTE:

L

.m
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EFV-32

EFW PUMP DISCRARGE ISOLATION VAlyf

GENERAL:
Normally open,

EFW-32 is a six inch Velan Gate Valve actuated by a limitorque SMB-0.
the design operation of this valve is to remain open to supply emergency feedwater to

.

?; Also, the design of the EFW system is such that on a steam
generator tube rupture that depressurizes a steam generator (SG) sufficiently to

-.

d the steam generators.
This is

isolate the affected SG the EFW will be supplied only to the intact SG.
achieved by closing the EFW discharge valve to the affected SG.

1600 PSIGDesign Line/ Differential Pressure

Maximum Postulated Ooeratino DP

COMPONENT SOURCE PARAMETER COMMENT

EFV-32 51-1164140-00 97'0" Elevation

EFT FD-302-082 110'6" Elevation

EFT OP-450 37'2" High level

TDEFWP 51-1164140-00 3400' 9 200 gpm

TDEFWP 51-1164140-00 3100' 9 1175 gpm

SG EDBD 910 PSIG Pressure

Conservative / Worst Case Assumotions

- No pressure reductions due to line losses or elevation changes.

Calculation:
(3400' + 118.5' + 37.17' - 97')/2.31 - 910 PSIGOpening: Maximum OP =
1497 PSIG - 910 PSIG=

587 PSID=
|

(3100' - 118.5' + 37.17' - 97')/2.31 - 0 PSIGClosing: Maximum DP =
1367 PSIG - 0 PSIG-

_

1367 PSID=

The above information was compiled from B&W Occument (51-1164140-00).
HOTE:

k

)
_
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EFV-33

iFW PUMP DISCHARGE ISOLATION VALVE

GENERAL:

EFW-33 is a six inch Velan Gate Valve actuated by a limitorque SMB-0. Normally open,
the design operation of this valve is to remain open to supply emergency feedwater to
the steam generators. Also, the design of the EFW system is such that on a steam
generator tube rupture that depressurizes a steam generator (SG) sufficiently toThis isbolate the affected SG the EFW will be supplied only to the intact SG.
achieved by closing the EfW discharge valve to the affected SG.

1600 PSIGDesign Line/ Differential Pressure
7

Maximum Postulated Oce, Ino DP

COMPONENT SOURCE PARAMETER [0MMENT
,

EFV-33 51-1164140-00 97'0" Elevation

EFT FD-302-082 118'6" Elevation

EFT OP-450 37'2" High level

TDEFWP 51-1164140-00 3400' 9 200 gpm

TDEFWP 51-1164140-00 3100' 9 1175 gpm

SG EDBD 910 PSIG Pressure

Conservative / Worst Case Assumotions

- No pressure reductions due to line losses or elevation changes.

Calcuk' ion:

Opening: Maximum DP - (3400' + 118.5' + 37.17' - 97')/2.31 - 910 PSIG
1497 PSIG - 910 PSIG=

587 PSID-

Closing: Maximum DP - (3100' - 118.5' + 37.17' - 97')/2.31 - 0 PSIG
1367 PSIG - 0 PSIG-

1367 PSID=

The above information was compiled from B&W Document (51-1164140-00).HOTE:

:

..m
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MAXIMUM DIFFERENTIAL PRESSURE CALCULATIONS
EFV-11 and EFV 14

SECTION I PURPOSE
..

The purpose of the following analysis / calculations are to'

determine the maximum differential pressure that the motor
operated v alve, EFV-Il or EFV-14, will encounter during
actuation in either the open or close direction. These
calculations are required to support the MOV diagnostic
testing program. The results can be used to ensure MOV
requirements are met and ensure that the MOV will operate as
required under design basis conoitions.

SECTION II DESIGN INPUT

EFV-11 and EFV-14 are six inch Chapman Gate Valves actuated by
a limitorque SMB-0. Both valves are located at the same
elevation in the Intermediate Building.

The design operation of these valves is to remain open to
supply emergency feedwater to the steam generators. Also, the
design of the EF system is such that on a steam generator tube
rupture, as an example, that depressurizes a steam generator
sufficiently- to isolate the affected steam generator, the
emergency feedwater will be supplied to the intact steam
generator. This is achieved by remotely closing the emergency
feedwater discharge valves, EFV-11 and or EFV-14 to the
affected steam generator.

There are three basic sources of water for the Emergency
Feedwater Pumps, EFP 1 and EFP-2. The primary source is the
Emergency Feedwater Tank, EFT-2. Other sources are the
Condensate Storage Tank, CDT-1, and the Condenser Hotwell .
The two tanks are the only two sources of water that can
supply a significant head for these calculations. The water
in the Condenser Hotwell can only be used as a source after
vacuum has been lost and the suction valves have been unlocked
and opened.

Two Emergency Feedwater pumps EFP-1 and EFP-2 are able to
independently supply the needed' water to both steam

generators. Both pumps are manuf actured be Ingersoll-Rand and
develop approximately the same discharge head for a given
fl ow. The original pump curves were consulted for these
calculations.

..
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Conversion factor: Feet of water to pounds per square inch
-(Feet of water /2.31) psi

Tag Reference
Numher Sect. IV Parameter Element

EFV-ll 7 97'11" Valve Elevation
EFV 14 7 97'11" Valve Elevation
EFT-2 4 118'6" Tank Elevation
EFT-2 3 & 11 37'2" High Water |.evel Alarm
EFT-2 3 4 psig High over press, alarm
EFP-1 3 & 11 3400' TOH 9 200 gpm (Recirc.)

EFP 1 5, 11 & 3 2700' TDH 9 1000 gpm (Orifice)

EFP-2 6 & 11 3400' TOH 9 200 gpm (Racirc.)

EFP-2 6, 11 & 3 2750' TDH 91000 gpm (Orifice)
CDT-1 9 119' Tank Elevation
CDT-1 10 31' High Water f.evel Alarm
OTSG 12 955 psig MSSV Blowdown (Reseat)

Pressure-

SECTION III ASSUMPTIONS

No pressure reductions due to pipe (line) losses aret
*

censidered in this conservative analysis.

Only single failure criteria is applied.

A review of the EFP-1 and EFP-2 pump curves show that the
highest total discharge head, for either pump, is when it is
operating in recirculation mode. Applying single failure
criteria, both discharge isolation valves will. be consicered
closed. (Note: Both valves are closed when one train is in
test mode.) Under this configuration, a 200 gpm minimum
recirculation flow produces a Total Discharge Head (TOH) of-
3400'. This TOH is considered to be the same for both pumps.

Credit is taken for operator action to identify, confirm, and
restore lost Emergency Feedwater flow to the applice!le steam
generator (s) prior to complete blowdown.

The following Emergency Feedwater System response is
considered the same for the following Safety Analysi s
accidents addressed in Chapter 14:

Steam Line Failures, Steam Generator Tube Failure, Smal1
Primary Coolant Line Accident, Main Feedwater Line Break,
and loss of Coolant accidents.

.m
4 64
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.0ther accidents that are addressed in Chapter 14, but not
listed here, are considered similar in Emergency Feedwater
response if the system is actuated.

The following Scenarios reflect possible worse case conditions
where the maximum differential pressure (DP), in the open and
closed direction, may be achieved:

henario 1 The Emergency feedwater (FW) system is aligned in
its' Emergency flow ;,a th configuration. Upon

Emergency feedwater System actuation EFV-11 and
EFV-14, both pump discharge isolation valves, are
normally open however, if inadvertently closed,
must be capable of opening with the associated pump
at recirculation flow plus suction head. The total
haad on the pump side of the closed valves would be
1501 psig. The outlet of the valve would be
equivalent to the steam pressure in the unaffected
steam generator (s) which is assumed to remain at
above the MSSV blowdown (reseat) pressure of g55
psig.

Scenario 2 Upon Emergency Feedsater System actuation EFV-11
and EFV-14, both pump discharge isolation valves,
are normally open. With the loss of pressure down
stream of EFV-11 or EFV-14, due to a Emergency
Feedwater or main steam line rupture, for an
example, the valves must be capable of closing to
isolate the affected steam generator. The total
head on the pump side of the valve would be 1215
psig. The outlet of the valve would be equivalent
to the pressure in the affected Emergency Feedsater
line or steam generator and is assumed to fall to
O psig., which is the worse case condition.

SECTION IV REFERENCES

1. Dwg. FD 302-082, Sheet 1 of 3, Rev. 39
2. FSAR Chapter 14, Rev. 15
3. OP-450, Emergency Feedwater System, Rev. 7
4. Dwg. F0 302-082, Sheet 2 of 3, Rev. 5
5. Ingersoll-Rand Company Curve N-340 for purrp no.10701
6. Ingersoll-Rand Company Curve N-368 for pump no.10702
7. Dwg. P 304 088, Sheet 1 of 1, Rev.14
8. Cameron Hydraulic Data, 16th. edition
9. Ng. FD-302-101, Sheet 3 of 3, Rev. 22

a
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10. OP-603, Condensate System, Rev. 38
11. E0B0 for EF Initiation &-Control, Temporary Change 108,

dated 10/11/90.
12. EDB0 for Main Steam, Tab 6/10, rev. 3, Dated 1/31/90.

SECTION Y DETAll CALCULATIONS

OPENING: Based upon Scenario 1 assumptions. Also reference
SECTION 2, DESIGN INPUT.

Maximum DP = (EFT-2 elevation + EFT-2 max. water
level + Pump TDH.0 200 gpm)/2.31 + EFT-
2 max over pressure - min. steam
generator blowdown (reseat) pressure.

Maximum DP = (118.50'+ 37.17'+ 3400'- 97.92')/2.31
+ 4 psig - 955 psig

1497 psig + 4 - 1 955 psig=

OP = 546 psig OPtrt:NG

CLOSING: Besed upon acenario 2 assumptions. Also reference
SECTION 2, DESIGN INPUT.

Maximum DP = (EFT-2 elevation + EFT 2 max. water
level + Pump TOH 01000 gpm)/2.31 +
EFT-2 max. over. pressure - total
pressure loss.

Maximum DP = (118.50'+ 37.17'+ 2750'- 97.92')/2.31
+ 4 psig - O psig
1215 psig + 4 psig - O psig=

DP = 1219 psig CLOSING

SECTION VI ATTACHMENTS

1. TESTING SUMMARY
,

_
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ATTACHMENT 1

TESTING SUMMARY

Testing of these valves is not recommended during plant
the possible injection of Emergencyoperation because of

Feedwater into the steam generator which would result in a
severe plant transient. Testing could be safely accomplished
during Modes 5 or 6 when flow to the steam generator and
appropriate down stream pressures could adequately be

achieved.

Calculation recao
1501 psig

OPEN: Pump side pressure 955 psig
..................

Down stream pressure ................
546pgigDifferential pressure ...............

90 FTesting temperature .................

1219 psig
Ct.0SE: Pump side pressure O psig

..................

Down stream pressure ................
1219pgigDifferential pressure ...............

90 FTesting temperature .................

,
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MAXIMUM DIFFERENTIAL PRESSURE CALCULATIONS
PA04fCf

EFV-Il and EFY 14

SECTION I PURPOSE

The purpose of the following analysis / calculations are to
determine the maximum differential pressure that the motor
operated valve, EFV-Il or EFV 14, will encounter during
actuation in either the open or close direction. These
calculations are required to support the MOV diagnostic

The results can be used to ensure MOVtesting program.
requirements are met and ensure that the MOV will operate as
required under design basis conditions.

SECTION II DESIGN INPUT

EFV-Il and EFV-14 are six inch Chapman Gate Valves a:tuated by
a limitorque SMB 0. Both valves are located at the same
elevation in the Intermediate Building.

The design operation of these valves is to reuain open to
supply emergancy feedwater to the steam generators. Also, the
design of the EF system is such that on a steam line rupture,
as an example, that depressurizes a steam generator
sufficiently to isolate the affected steam generator, the

steamemergency feedwater will be supplied to the intact
generator. This is achieved by automatic closure (fogg logic) !
of the emergency feedwater discharge valves, EFV-11 and or
EFV-14 to the affected steam generator.

There are three basic sources of water for the Emergency
Feedwater Pumps, EFP-1 and EFP-7. The primary source is the

EFT-2. Other sources are theEmergency Feedwater Tank,
Condensate Storage Tank, CDT-1, and the Condenser Hotwell.
The two tanks are the only sources of water that can supply a

The water in thesignificant head for these calculations.
Condenser Hotwell can only be used as a source after vacuum
has been lost and the suction valves have been unlocked and
opened.

Two Emergency feedwater pumps EFP-1 and EFP-2 are able to
independently supply the needed water to both steam .

!

generators. Both pumps are manufactured by Ingersoll-Rand and
develop approximately the same discharge head for a given I

flow. The original pump curves were consulted for these '

calculations. .
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.

= TB2 anni *ntpf/sh 1m
E-92 o/57

Conversion factor: Feet of water to nounds per square inch
(Fettofwater/2.31)-psi

Tag Reference
lhtm.hgr Sect. IV Parameter Elg.m.ini

EFV-11 7 97'11' Valve Elevation
EFV-14 7 97'11' Valve Elevation
EFT-2 4 !!8'6' Tank Elevation
EFT 2 3 & 11 37'2' High Water Level Alarm

EFT-2 3 4 psig High over press. alans
EFP-1 5 & 11 3400' TDH 9 200 gpm (Recirc.)

EFP-1 5, 11 & 3 2700' TDH#1000gpa(Orifice)
EFP 2 6 & 11 3400' TDH 9 200 gpm (Recirc.)

EFP-2 6, 11 & 3 2750' TDH 91000 gpm (Orifice)

CDT 1 9 119' Tank Elevation
COT 1 10 31' High Water level Alarm
OTSG 12 955 psig MSSV Blowdown (Reseat)

Pressure
(

SECTION III ASSUMPTIONS

No pre:sure reductions due to pipe (lire) losses are
considered in this conservative analysis.

Only single failure criteria is applied.

A review of the EFP-1 and EFP-2 pump curves show that the
highest total discharge head, for either pump, H when it isApplying s 3 e failure1operating in recirculation mode.
criteria, both discharge isolation valves will be considered
closed. (Note: Both valves are closed when one trair. is inUnder this configuration, a 200 gpm minimumtest mode.)
recirculation flow produces a Total Olscharge Head (TDH) of
3400'. This TDH is considered to be the same for both pumps.

The following Emerger.cy Feedwater System responses were
considered for the following Safety Analysis accidents
addressed in Chapter 14:

Steam Line Failures, Steam Generator Tube Failure, Small
Primary Coolant Line Accident, Main feedwater Line Break,
snd loss of Coolant accidents.!

t
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Other accidents that are addressed in Chapter 14, but not
listed here, are considered stellar in Emergency Feedwater
response if the system is actuated.

The following Scenarios ret lect possible worse case conditions
where the maximum differential pressure (DP), in the open and
closed direction, may be achieved:

Scenar101 The Energency Feedwater (FW) tystee is aligned in
its' Emergency flow path configuration. Upon

Emergency Feedwater Systen actuation EFV 11 and
EFV-14, both pump discharge isolation valves are
normally open however, if closed for SP testina,
they cust be capable of opening with the associatedThe
pump at recirculatton flow plus suctton head.
total head on the pump side of the closed valves

The outlet of the valve wouldwould be 1S01 psig.
be equivalent to the steam pressure in the
unaffected steam generator (s) dich is assumed to
remain at above the MSSV blowdown (reseat) pressure
of 955 psig.

Scenario 2 Upon Energency Feedwater Systen actuation EFV-11
and EFV-14, both pump discharge isolation valves,

With the loss of pressure downare normally open.
stream of EFV 11 or EFY-14, due to an Energency
Feedwater or main steam ifne rupture, the valvec
must be capable of closing to isolate the affected
steam generator.

The total head on the pump side of the valve, which
leads to the affected steam generator, would reachThis is1501 psig. Just prior to fulI closure.
based on two conditions: A) the water level in the

| unaffected steam generator is above the 36' cet
therefore the control valve to the

I point,unaffected steam generator will go tc the closed
position and B) the control valve to the affected
steam generator has failed wide open.

The outlet of the valve would be squivalent to the
| pressure in the effected Emergency Feedwater line

or steam generator and is assumed to fall to O'

psig.,;~hich is the worse case condition.

4
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SECTION IV REFERENCES

Dwg. FD 302 082, Sheet 1 of 3. Rev. 391.
FSAR Chapter 14, Rey, 152.
OP 450, Emergency Feedwater System, Rev. 73.
Dwg. F0 302 082, Sheet 2 of 3. Rev. 5
Ingersoll-Rand Company Curve N 340 for pump no.10701

4.
5.

Ingersoll P.and Company Curve N-368 for pump no. 107026.
Dwg. P 304 088, Sheet 1 of 1, Rev.147.
Cameren Hydraulic Data, 16th, edition8.
Dwg. FO 302-101, Sheet 3 of 3, Rev. 229.

10. OP 603, Condensate System, Rev. 38 !

11, EDBD for EF Initiation & Control, Temporary Change 108,
dated 10/11/90.

12. EDBD for Main Steam, Tab 6/10, rev. 3, Dated 1/31/90.

SECTION V DETAIL CALCULATIONS
,

Also referenceOPENING: Based upon Sce,ario 1 assumptions.
SECTION 2, DESIGN INPUT.,

j
|

Maximum OP = (EFT-2 elevation + EFT-2 max. water1evel + Pump TDH f 200 gpa - valve
elevation)/2.31 + EFT-2 max over
pressure - min, steam generator
blowdown (reseat) pressure.

Maximum DP - (118.50'+ 37.17'+ 3400'- 97.92')/2.31+ 4 psig - 955 psig
= 1497 psig + 4 psig - 955 psig

i

DP = 546 psig OPENING

,

,
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CLOSING: Based upon Scenario 2 assumptions. Also reference
SECTION 2, DESIGN INPUT.

Maximum DP - (EFT-2 elevation + EFT-2 max. waterlevel + Pump TOH 9 200 gpm - valve
elevation)/2.31 + EFT-2 max, over
pressure - OTSG pressure.

Maximum DP - (118.50'+ 37.17'+ 3400'- 97.92')/2.31
+ 4 psig O psig

- 1497 psig + 4 psig - O psig

DP - 1501 psig CLOSING

SECTION VI ATTACHMENTS

1. TESTING SUWARY

.
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ATTACHMENT 1

TESTING SUMMARY

Testing of these valves is not recommended during plant
operation because of the possible injection of Emergency :

1Feedwater into the steam generator which would result in a
severe plant transient. Testing could be safely accomplished l

during Modes 5 or 6 when flow to t$ e steam generator and )i
appropriate dcwn stream pressures could adequately be

achieved.

Calculation recao

1501 psigOPEN: Pump side pressure .
..................

955 psig ;Down stream pressure ................

546pgig iDifferential pressure ...............

Testing temperature 90 F.................

1501 psigCLOSE: Pump side pressure ..................
O psigDown stream pressure ................

1501pgigDifferential pressure ...............

Testing temperature 90 F !.................

!

!
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