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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

P. 0. Box 219-NA-2I
Crystal River, FL 32629

Gentlemen:

SJBJECT: FPC MEETING SUMMARY

This letter refers to the meeting conducted at your quest on May 18, 1992, in
the Nuclear Regulatory Commission Region Il officc  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 aur opinion that this meeting 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.

Enclosures: (See page 2)

o g

Sincerely,

Original signed by
Ellis W, Merschoff/for

Albert 7. Gibson, Director
Division of Reactor Safety
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Florida Fower Corporation

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

cc w/encls:

G. L. Boldt

Vice President, Nuclear Production
Florida Power Corporation

P. 0. Box 219-SA-2C

Crystal River, FL 32629

P. F. McKee, Director
Nuclear Plant Operations
Florida Power Corporation
P. 0. Box 219-NA-2C
Crystal River, FL 32629

R. C. Widell, Director

Nuclear Operations Site Support
Florida Power Corporation

P. O. Box 219-NA-2|

Crystal River, FL. 32629

A. H. Stephens

General Councel

Florida Power Corporation
MAC - ASD

P. 0. 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)

June 5, 1992
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NRC Resident Inspector

U.S. Nuclear Regulatory Commission
6745 N. Tallahassee Road

Crystal River, FL 32629
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Meeting Attendees

P. R. Tanguay, Uirector 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 Directoi, Division of Reactor Safety, NRC, Rll

F. Jape, Chief, Test Programs Section, Division of Reactor Safety, NRC, Ri!
P. Holmes-Ray, Senior Residen. Inspector, Crystal River 3, NRC, Rll

K. D. Landis, Chief, Projects Section 2B, NRC Rl

F. Rinaldi, Project Engineer, NRC, NRR



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.

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
control logic. The handout material used during the discussion is included as
Enclosure 3.



Overview and Chronology



09/19/87
10/10/91
10/12/91
10/13/91
10/13/91

10/15/91
10/16/91

10/15 thru
10/30

10/30/8)
11/16/9]

11/17/91

11/17 thru
12/15

12/11/91
12/16/91

12/20/91

i/6/92
thru
1/16/92

2/5/92

2/24/92

Chronology of Events

EFV-14
EFV-14 opened and closed against 1265 psid for 85-03 testing.
Shutdown for Midcycle 8 outage commence.
Baseline static test performed to verify thrust settings.

Open dP test performed at 1445 psid. Valve opened sat.

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

Limitorque provides instructions to increase actuator rating by 40%

(24,000# to 33,600#)
Problem Report SYPR 91-0025 issued.

Maintenance performed to increase actuator rating.

Baseline test performed (o verify new thrust settings.

Closed dP test performed at 1445 psid, 245 gpm. Valve failed to
fully close, flow was reduced to 9 on Control Room indication but
did not receive the closed indication.

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 fuily close, flow was reduced to 0 gpm on the Control Room
indication but did not receive the closed indication.

CR-3 experienced 3 reactor trips
MOV group issues Tletter to Manager, Nuclear Plant Systems
Engineering NPSE) describing proposed schedule for future dP tests.

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

Secondary System Supéirvisor assigns the Emergency Feedwater System
Engineer the calculation requirement with associated due dates.

NRC Entrance for MOV (GL83-10) Inspection.

EF System Engineer completes revision O of EFV-11,14 calculation,
new dP is calculated at 1215 psid.

Calculation Verification Engineer completes verification. (Same
Engineer was verifying other calculations from remaining Sy tem
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Correspondence



ProblemRepodNo VPR-9/- 0028
Tthe FEV-1Y

( Claing Faudurse
Resp. Organization__¢ £ &
Closeout Organization__£fa1c

PLEASE RETURN THIS PROBLEM REPORT TO
CONNIE BELL IN THE NUCLEAR ADMINISTRATION
BUILDING (230-4509) IF IT BECOMES MISPLACED.
THANK YOU.



CHATURE ANALYSIS VALVE REPORT
FOR
Florida Pover Corporaticn
Crystal River Unit )
January 19, 1988
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COE80IBOPBAINRENRENN B 0G0 80 0000000
. MOV DATA REPORT PREPARED FOR .
. FLORIDA POWER CRYSTAL RIVER UNIT 3
. VALVE 1D : EFV-014 ¢
. ON 01-06-1988 .
. N
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INTEROFFICE CORRESPONDENCE
rida

ConPORat 0N

Nuclear Licensing NAZL _230-4547
WA

Office Te lephone

SUBJECT: EFY-14 Differential Pressure Issue

T0: W. M. Marshall DATE: 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 s~ 1'mcf meeting its design safety function
to mitigate the consequences of a+ ~.-' _ith the loss of normal feeCwater, The
system is considered ~oerablie sinc: ' . components and flow paths are capable of
croviding EFW flow tn .- ..eam generators.

Engineering and Licensi g are evaluating the differential pressure testing
requirements, and th- povential degraded functior of EFV-14, EFV-11, EFV-32, and
EFV-33 with respect tc EFW control logic on .ne worst case Feed Only Good
Cenerator (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 BAW are necessary
tn fully resolve the issue. I will keep you informed of the results of our
investig:tions.

REAH,.

R. E. Fuller



Attachment To SYPR 81-002%5
EFV-14:

This valve is designed to close upon a "feed Only Good Generator® (FOGG)
signal from the Vector Logic of EFIC. It therefore must be capable of
closing against worst case differential pressure (dP) experienced during such
an event. This dP was calculated :nd documented in FPC calculation €50-1019
which was based on a BAW Document 51-1164140-C0. The proceduralized test
condilions were established and EFV-14 failed to completely close against the
dP from the calculation. Raviewing the test and calculation, the calculation
b s 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. ' is stated this accident depressurizes the
0TSG and will cause the FlLua logic to be imposed.

This 1s obviously incorrect. The OTSG Tube Ruptiure will not
depressurize the 0TSG 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
gpm. This number is the tutal head added by the pump.
The Technical Manual pump curve shows a head of 2450° at 1175 gpm.
This translates into a reduction in dP of approximately 20%.

3. A conservative assumption was made to neglect line losses or elevation
changes.
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 calerlated,

&. The calculation utilized in determining the discharge pressure of the
pump subtracted the height of water on the suction side from tha 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
calculated as shown, equates to 1264 psid. Arranging the equation
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 flew limiter circuit will cause the contr
cpen position to the 50% open position upon 3

o) vzlves to close from the fuil
£

iC actuation. This Circuit 1§



designed to
conditions

1imit the condition ir which a single EFW
of low OT5 < raused b

y steam or fee
Subsequently, the ci , ju1tfonal closure
the tota)l 015G flow chans from 0 to 100% of it's ra
gpm, control valve position W rease from 50% to
reducing the dP acros Neek valve

inferred from the above G1sCUSSI

eds to factored into the determ) ion 3 e dP fur
ck valves. » complexity of the EFIC systems preciuces using basic
fetermining this \ Further testing at potent igh dP
 he real risk of damaging both the valve and operator. n
EFV-14 was successfully tested at a dP o ] psid during
MAR 87-07-C |, TP #2. This s
system is no significantly degr
conclusive dP test during &M. st be noted tha
during 8M was 1320 psid at which i » valve would nc
is being requir to operate wil ery 1ittle
thrust.
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INTEROFFICE CORRESPONDE

orida

CoarnRat s

SUBJECT:

10:

CR-3 Motor Operated Valve Program
Differential Pressure Testing Schedule

G H. Halnon DATE: December 11, 1881
NPSESL-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.

BSV-3 or 4 Reactor Duilding Spray Header Inlet 150

gSV-16 or 17 Reactor Building Spray Pump IS0 to Pump

DHV-S or 6 Low Pressure Injection Cont. 150 From DHP-1A/1B

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

DHY - 41 Decay Heat Removal Outlet Containment Isolation

DHV-42 or 43 Decay Heat Suct From Reactor Bldg Sump to DHP-1A/1B

DHV-75 or 76 DHP-1A/1B Isolation From MUFL

DHV-91 PIR Spray IS0

DHV-105 or 126 OHP-1A/1B 1S0 From Makeup Prefilter

DHV-110 or 111 Outlet of DHHE-1A/18

gFv-32 or 33 EEP-Z Isolation (DC)/Mtr Driven Emerg FWP EFP-1 to Stm
en

FWV-28 Feedwater Disch Crosstie
FWV-29 or 30 Main Feedwater Block to Stm Gen RCSG-18B
MUV-3 or 9 Disch 1SO Vlv Between MUP-1C and MUP-18B

MUY-23, 24, Hp Inj Control valve to RX Inlet Lines Loop A/B
¢5 & 26

MUV-27 HP Inj Control Valve to RX Loop B
MUV-38 Inlet Isolation MUHE-IA



Page 2
December 11, 1591

NPSE9L-0418

MUV-39
MUV-40 or 4]
MUV-58
MUV-73
MUY-257

MUV-258, 299,
260 & 261

Inlet Isolation MUHE-1B

Disch Isolation For MUHE-1A/1B

Hi Press Suction From Borated Wtr Storag Tank Valve
hi Press Suction From Borated Wtr Storage Tank Valve
Make r Pump Recirc Valve

Controlled Rleedoff RCP-1A/1B/1C/1D

The above 14st will complete all the NRC I.E.B. 85-03 MOV's.

CAV-1 or 3
CAV-4 or §
CAV-126
CFV-5 or 6
CFV-11 or 12
CFV-15 or 16

FWv-31 or 32
FWy-33
FNY-34 or 35
FWV-36

e f

DHV-7 or 8
DHV-33 or 40
RCY-11
RCV-13
RCY-14

Pressurizer Steam/Water Space Sampling IS0
Steam Generator RCSG-1A/1B Sampling 150

RC Letdown Sample

CFT-1A/18 Outlet I1SO (Leakoff Connection)
CFT-1A/1B Sampling (Leakoff Connection)

CFT-1B/1A Vent to Waste Gas Decay Tink (Leakoff
Connection)

Low Lcad Block Valves

Startup Block Valves

Emerg Feedwater Block to Stm Gen RCSG-1B/1A
Startup Block Valves

fferential Pressuyre Tests

Discharge Crosstie

Decay Heat Isolation to DHP-1A/18B
PZR RCT-1 IS0 to RVC-10

PZR RCT-1 Inlet Spray ISO

Spray Control For PIR RCT-1
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RC ':Té’-'" Y&"k vyent
WOV-94 pr Drain Tank lsolation

WOV-405 or 406 RB Vent Header lsolation

Although this is an aggressive schedule, we must keep in mind that no
OP testing was performed during Refuel 7. Also, once the system
review is completed it may be determin4 that seve MOY's may be
{mpracticable to perform "in-situ" testing. A sche .ing review is
required for determination of testing on line and the respective
outage. MOV's that have been identified as impracticable to test "in
situ®; possibly the £PR] Performance Prediction Program may offer come
assistance,

17 you have any questions of if 1 can be of any further assistance
please call me al 230-4724.
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INTEROFFICE CORRESPONDENCE

orida

wer

Otfice MAC Telephone

SUBJECT: Ditierential Pressure Calculations for Generic Letter 83-10 Valves

TO: D. M. Czufin DATE: December 16, 1891
M. J. Fitzgerald NPSES1-0430
R. L Muzzi
R. L.Thompson..

Attached is a copy of Calculation ES0-1019 giving the worse case differential
pressures for GL §3-10 MOV's.

The overall pian is to spiit this calculation up into an individual calculation for
pach valve or valve grouping. | expect the four Supervisor's to meet to ensure
all valves are being covered and would like a plan and schedule by December
34, 1991. | fully expect all calculations to be issued prior to March 15, 1992
Valves scheduled to be tested during Refuel Vil should be the top priority and
finished first. | want EFV-14 calculation done by January 31, 1992.

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

Nuclear Plant Systems Engineering
| GHH/kar

xc: C.J. Bell (PL Entry)
R. L Murgatroyd
G. D. Vaughn
Records Management
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OQutage work plan/options;

Nuclear Plant Systems Cngineering, Maintenance/Components 1{n
conjunct on with Site Nuclear Engineering Services is pursuing
several options. The following is a listing and description of
those options;

¥

As

Replace the valve and operator with a new NRC Generic Letter
89-10 qualified valve and an upgraded motor operator. Leed
times on the new valve and DC motor are the deciding factors
for this option.

. Rebuild the currently installed valve as close to original

design specifications, Instal, a 40 ft-1b 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-1b notor and valve parts are
the deciding factors.

. Contract in place to send the rebuilt valve and upgraded

actuato 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.

options are evaluated with respect to availability of

replacement 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 question® please call either A. M. Stern or John

J.

Miele at ext. 3724.

SuperV\sor NPSE

XxC;

G.H. Halnon
J.J. Miele{
F.V. Fusick
5.K. Ba\li?>
A.M. Stern

K. Gardner
K.R. wilson
G.M. Wiiliams
G.D.
Reco

Vaughn
rds Managemert
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OFFICE MAC PHONE
SUBJECT: Crystal River Unit No. 3
Quality Document Transmittal - Analysis/Calculations
File: CALC
10: Records Management - NR2A
The following analysis/calculation package Is submitted as the QA Record copy:
DOCHD 1F PC DOCUMENT IDENTIFICATION NUMBER) | REV AT _\q.40 T avsroms) GH, 25 L8] rota PacEs in PxO
s e, ve. b e
E 90-1019 Q o > 0" (Fu M a2 148
g
MAX DP CALC FOR MOVS r
KWODS (IDENTIFY KEYWORDS FOR LATER RETRIEVAL
MOV - Motor Operated Valve, DP - Differential Pressure, 6.L. 89-10
DXREF REFERENCES DR FILES - LIST PRIMARY FILE FIAST)
MAR - 87-07-01-01 B & W 32-1168RA6-0D
B & W 32-116806R-00 B ¢ W 51-1168967-00
R & W 32-116R968-01
VEND (VENDOR NAME) VENDOR DOCUMENT NUMBER (DXRER SUPERSEDED DOCUMENTS (DXRER)
FPC N/A
X .", ‘ : ‘f el :’ -ty B N N ‘) : TAG‘ SR . . ‘s; oy 4 ~.“,_
"!V-lB.lC ASV‘502°‘ DW‘IGO W'11.14.3?.33 -
nev-d 4,11,12,16,17,36,37 | Fwv-14_15,28,29,30,31,32, b g oS P
*hv-1,3,4,5,126 FWV-33,34,35,36 3
CFv-%5,6,11,12,15,16 MSV-55,56
JHV-2_4,5,6,7,8,11,12,34 MUV-3,9,18,23,24,25,26,27
DRV-35,39,40,41,42,43,75 MUV~38,39,40,41,53,58,62
DHV-16,91,10%,106,110,111 MUV-69,73,257,258,259,260
DoOV-210,238 MUV-261,498,505
B : “PARTNO.
N/A
COMMENTS (USAQE RESTRICTIONY, PROPRETAAY, €£7C)
The results of the calculations have been tabulated in Section VI. .
NOTE:
Use Tay number only fc* valid tag numbers (i.e, RCV-8, SWV-34, DCH 99) otherwise, use Pant number field
(e, CgﬂlSQQ. AC1359). It more space Is required, write’ See Attachment” and lisl on separale sheetl
ot ol Py MY /,;r ENGINEER  DATE [Susryipa MuCLEAR €0 cate
/ . { /o
241 | lter Ao~ Y1770
//

Florida FFI
Power INTERO CE CORRESPONDENCE

CORPORATION

Nuclear Engineering




ANALYSIS/ICALCULATION SUMMARY

DOCUMENT IDENTIFICATION NUMBER

DisCIPLING
E

CONTROL N
9. 0. ~.1.0.10.9%

Sheet 1 of 147

nurg

MAX DP CALCS FOR

MOVS

CLASSIFCATION (ICHECR ONG

£ Salety Related
0 Non Salety Related

MAR I RELISP NUMBER  FiLE

“87-07-01-01

VENDOR DOCUMENT NUMBEN
N/A

REVISION

tem(s) Revised

Design Engineer

e

Date

& lig/se

7

Verification Engineer

Date/Method* 6 R
Supervisor 4 9 g o
Date q/ As0

*VERIFICATION METK™DS: R - Design Review; A - Alternate Calculation; T - Qualification Testing

DESCRIBE RELOW IF METHOD OF VERIFICATION WAS OTHER THAM DESIGN REVIEW

PURPOSE SUMMARY

_Provide MAX DP Calculations for MOVS at CR=-3.

RESULTS SUMmMARY

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




ponca DESIGN ANALYSIS/CALCULATION
1-IORwAE ey Crystal River Unit Sheet 2. of 147

REVISION REIMANSP NUMBLRIILE

DOCUMEMT DN IFICATION NUMBER

gr1-07-¢1:01

FPC _EQqQeo-1019 &

Secriov I - fiagese.

THE Funpos€ oF THE FaLlow G Aou.ysis/cm.c.uur'fous is To

DerearinC THE MAxiMyE OirrernevnaL TREssUAE o F MoV AT CR-3

Se> BTN THE OPENING AND CLOSING Tiagerions, THE MAX TDrreaeoTal
fresevRES ARE | DernTiFieD in Scerien) V, Trese CatevlaTions
ARE RequiRED To SupponT THE MoV Direrosre TesrnG
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DESIGN ANALYSIS/ICALCULATION
Crystal River Unit 3

sheet A1 __of /47

DOCUMENT “ENTIFICATION HO REVISION RECMARSP MUMBERFILE
ESp0- 1019 o 8-p2-01-0}
EFy-14
(CHTRAL:

EFW-14 1s a six inch Charman Gate valve actuated by a Limitorque SMB-0. Normally
open, the design operation of this valve is to remain open te supply emergency
feedwater to the steam generators. Also, the design of the EF¥ system is such that on
a steam generator tube rupture that de ressurizes a steam generator (56) sufficiently
to isolate the affected SG the EFW will be supplied only to the intact SG. This is
achieved by closing the EFW discharge valve to the affected SG.

Design Line/Differential Pressure 1600 PSIG
COMPONENT SQURCE PARAMETER COMMENT
EFV-14 51-1164140-00 97'0" Elevation
EFTY FD-302-082 118'6"° Elevation
EFT 0P-450 7't High level
TDET WP 51-1164140-00 3400’ @ 200 gpm
TDEFWP 51-1164140-00 3100° @ 1175 gpm
SG £0BD 910 PSIG Pressure
Conservative/Worst Case Assumptions
- No pressure reductions due to line losses or elevation changes.
Calculation:
Opening: Mayi‘mum OP = (3400’ + 118.5° + 37.17° - 97’)/2.31 - 910 PSIG
- 1497 PSIG - 910 PSIG
- 587 PSID

(3100 - 118.5" + 37.17' - 97')/2.31 - 0 PSIG
1367 PSIG - 0 PSIG

Closing: Maximum DP

- 1367 PSI

NOTE: The above information was compiled from BAW Document (51-1164140-00).
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@m DESIGN ANALYSIS/CALCULATION

Crystal River Unit 3 Sheet 90 of 142

DOCUMENT IDENTIFICATION WO | REvISION AEMARSS NUMBERFILE
|
£90- j019 | e £-02-0/-0!
EFY-11
GENERAL:

EFW-11 1s a six inch Chapman 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
to isolate the affected $G the EFW will be supplied only to the intact SG. This is
achieved by closing the EFW discharge valve to the affected SG.

i
)

Design Line/Differential Pressure 1600 PSIG

Maximym Postulated Operating OP
COMPONENT ~ SOURCE PARAMETER ~  COMMENT
EFV-11 51-1164140-00 97'0" Elevation
EFT FD-302-0R2 118'6" Elevation
EFT 0P-450 372" High level
TDEFWP §1-1164140-00 3400' @ 200 gpm
TDEFWP 51-1164140-00 3100’ @ 1175 gpm
sG £080 q10 PSIG Pressure

Conservative/Worst Case Assumptions
- No pressure reductions due to line losses or elevation changes.
Cslculation®
Opening: Maximum DP

(2400’ + 118.5' + 37.17' - 97')/2.31 - 910 PSIG
1497 PSIG - 910 PSIG

= 587 PSID

(3100’ - 118.5' + 37.17 - 977)/2.31 - 0 PSIG
1367 PSIG - O PSIG

Closing: Maximum DP

- 1367 PSID

NOVE: The above information was compiled from BAW Document (§1-1164140-00).




DESIGN ANALYSIS/ICALCULATION
Crystal River Unit 3

————————————. | ——————— ——————
. ~

JMENT (DM i

e
|

——————————— S ————

NO REVISION REVARSS NUMBERS ]

EFY-32
EFW_PUMP_DISCHARGE ISOLATION VALYE

GENERAL:

EFW-32 s a six inch Velan Gate Valve actuated by a Limitorque SMB-0. Normally open,
the design operaiion of this valve is to remain open to supply emergency feedwater 10
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 to
{solate the affected SG the cfW will be supplied only to the intact SG. This is
achieved by clesing the EFW discharge valve to the affected SG.

Design Line/Differential Pressure 1600 PSIG

COMMENT

§1-1164140-00
FD-302-082
OP-450
TDEFWP 51-1154140-00
TDEFWP §1-1164140-00
SG E08D

Elevation

Elevation

u\gh 1VE"\rG:‘]
@ 200 gpm

@ 1175 gpm
Pressure

- O
k3 .

e
™

L -
Lo

O W W W O

— bt
O OC
-

-
i
&

Conservative/Worst Case Assumptions

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

Onor - NP
Opening: Maximum UV




@w DESIGN ANALYSIS/ICALCULATION
Power Crystal River Unit 3

|

DOCUMENT 1ICENTIFICATION NO REVISION HEU AR SP NUMBERFILE

20 - '2 ~ E-7-/-7-1’ N |
L A S e ————————— LA~ i " SN S0 RN———————

EFY-33
Fd_PUMP_DISCHARGS ISOLATION VALYE

GENERAL:

EFW-33 1s a six inch Velan Gate Valve actuated by a Limitorque SMB-0. Normaily 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 i¢ such that on a steam
generator tube rupture that depressurizes a steam generator (SG) sufficiently to
,olate the affected SG the EFW will be supplied only to the intact SG. This is

achieved by closing the EFW discharge valve to the affected SG.
Design Line/Differential Pressure 1600 PSIG

Maximum Postulated Opey ing OP

COMPONENT SOURCE PARAMET! COMMENT

EFY-33 51-1164140-00 7'( Elevation
FD-302-082 118’ Elevation
OP-450 3] High level
51-1164140-00 3400 @ 200 gpm
§1-1164140-00 100’ @ 1175 gpm
£EDBD 910 PSI Pressure

Case Assymptions
No pressure reductions due to line losses or elevation

Calgcul-*ion:

Maximum

The above ini¢




0 ANALYSIS/ICALCULATION SUMMARY

| DISCIPLINE | CONTAOL NO
JOCUMENT IDENTIFICATION NUMBER l 9L -0 | SR Sheet 1 of &
nrLe N 4 x CLASSIFICATION (CHECK ONE)
HA,,,:H“,.HE.q.are«j\a.-\ Press ere CLKeAatgms X i.o':'ga?::;t;gmod
(:.F\/'” f-“d EFV - /4 MAR BE 5P NUMBER FiLE
A;‘
VENDOR DOCUMENT NUMBER
AR
REVISION 0 ' 1 f 2 3

ltem(s) Revised

|
Yol o] |
Design Engineer aMH.Ww, ‘a.«;! | |
Date 2—/4.’/ QL ‘ l ’
veritication Engineer mm | |
‘ g T
Date/Method” A\L\\k = : | ‘5 ‘ \
swvorier 1) dkgudd | |
g s 1
Date 3 /‘ /7 3, |

VERIFICATION METHODS: R - Design Review: A - Alternate Caiculation; T - Qualification Testing
DESCRIBE BELOW IF METROD OF VERIFICATION WAS OTHER THAN DESIGN REVIEW

PURPOSE SUMMARY, v .
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DESIGN ANALYSIS/ICALCULATION
Crystal River Unit 3 AN SR

o
-

CIMENT IDENTIEICATIO

£.92-0158

TREYISION | PELMARSP NUMBEAFILE
1
]

1
i

SECTION 1

SECTION I

MAXIMUM DIFFERENTIAL PRESSURE CALCULATIONS
EFV-11 and EFV-14

PURPOSE

The purpose of the following analysis/calculations are to
determine the maximum differential pressure that the motor
operated valve, EFV-11 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 conaitions.

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 s®eam
generator. This is achieved by romotely 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, COT-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
i the Cordenser 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 be Ingersoll-Rand and
develop approximately the same discharge head for a given
flow. The original pump curves were consulted for these
calculations.

8
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DESIGN ANALYSIS/CALCULATION

Crystal River Unit 3 el B . 58 o

o )

DOCUVEN® CENTIRITAT T

£.92-0158

RE 1S ON | REIMAR GP NUMBER 71 E

SECTION il

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

Tag Reference

Number Sect. 1V Parameter [Element

EFV-11 7 97'11" Valve Elevation

EFV-14 7 97'11" vValve Elevation

EFT-2 < 118’'6" Tank Elevation

EFT-2 3411 37'et High Water Level Alarm

EFT-2 3 4 psig High over press. alarm

EFP-1 5811 3400° TOH @ 200 gpm (Recirc.)

EFP-1 5, 11 &3 2700’ TOH @ 1000 gpm (Orifice)

EFP-2 6 &1l 3400° TOH @ 200 gpm (Recirc.)

EFP-2 6, 11 83 27%0° TOH @ 1000 gpm (Orifice)

coT-1 ) 1197 Tank Elevation

CoT-1 10 31 High Water Level Alarm

0TSG 12 955 psig MSSV Blowdown (Reseat)
Pressure

ASSUMPTIONS

No pressure reductions due to pipe (line) losses are
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 (TDH) of
3400'. This TOH is considered to be the same for both pumps.

Credit is taken for cperator action to identify, confirm, and
restore lost Emergency Feedwater flow to the applic2’ le steam
generator(s) prior to complete blowdown.

The following Emergency Feedwater System response is
considered the same 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,
and Loss of Coolant accidents.

L]



@m DESIGN ANALYSIS/CALCULATION |

Crystal River Unit 3 L T
QOCLMENT IDENTIFICATION NO i"Ev'SA:N | REIMARSP NUMBERFILE

£-92-0158 0|

Other 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 diffurential pressure (OP), in the open and
closed direction, may be achieved:

Scenarig 1 The Emergency Feedwater (FW) system is aligned in
its' Emergency flow ,ath configuration. Upon
Emergency Feedwater System actuation EFY-11 and
EFV-14, both pump discharge isolation valves, are
normally open however, if inadvertently c¢lesed,
must he 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
stean generator(s) which 1s assumed to remain at
above the MSSY blowdown (reseat) pressure of 955

psig.

Scenario 2 Upon Emergency Feedwater System actuation EFV-1l
and EFV-14, both pump discharge isolation valves,
are normally open. With the lToss 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 Feedwater
line or steam generator and is assumed to fall to .
0 psig., which is the worse case condition. %

\

SECTION IV REFERENCES

Owg. FD 302-082, Sheet 1 of 3, Rev. 33

FSAR Chapter 14, Rev. 15

0P-450, Emergency Feedwater System, Rev. l

Owg. FD 302-082, Sheet 2 of 3, Rev. §

Ingersol1-Rand Company Curve N-340 for purp no. 10701

Ingersoll-Rand Company Curve N-368 for pump no. 10702

Owg. P 304-088, Sheet | of 1, Rev. 14 l

Camernn Hydraulic Data, 16th. edition !

Dwg. FD-302-101, Sheet 3 of 3, Rev. 22 i
1
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OCUMENT [CENTIFICATION NO

£-92-0158

Y

REVISION REIMARSP NUMBERFILE

0

i
i

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

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

Maximum OP = (EFT-2 elevation + EFT-2 max. water
level + Pump TODH @ 200 gpm)/2.31 + efFT-
2 max. over pressure - min. steam
generator blowdown (reseat) pressure.

Maximum OP = (118.50'+ 37.17'+ 3400'- 97.92')/2.31
+ 4 psig - 955 psig
= 1497 psig + 4 - -3 - 955 psig

P = 546 psig OPtNING]

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

Maximum OP = (EFT-2 elevation + EFT-2 max. water
level + Pump TOH @ 1000 gpm)/2.31 +
EFT-2 max. over pressure - total
pressure 10ss.

Maximum OP = (118.50"+ 37.17'+ 2750"- 97.92')/2.31
+ 4 psig - 0 psig
« 1215 psig + 4 psig - 0 psig

0P = 1219 psig cmsmc_j

SECTION VI ATTACHMENTS
1. TESTING SUMMARY

38
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cheet (o "
e e ON | REUMARSP NUMBERFILE e et "
U
——————————————————— ———————————— S — S —— ———— -
ATTACHMENT 1
TESTING SUMMARY
v . 1 e - \ 2 ~ o~ o - s - "N nl
festing of these valves 15 not reco ended daur d 7} jant
operation because of 1ne possible injection of Emergency
Feedwater into the steam gene ator which would result in a
- L 4 - = . | r
severe plant transient esting could be safely accomplished
during Modes 5 or 6 when flow to the steam generator and
T ~ . 3 ~ 1 -~ ~ ~
appropriate dcown stream pressures could adequately be
achieved
r ~nl
Calculation recap
PEN Pump side pressur 1501 psig
UrLn. ymp sSice pressure 191 PS1g
Down stream pressure 955 psig
Differential pressure 546 psig
Testing lemperature 90 °F
CLOSE: P side pressure 1219 psig
i o
= m » 0 LS‘:
v 1219 p31gQ
- gl #
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MAXIMUM DIFFERENTIAL PRESSURE CALCULATIONS
EFV-11 and EFV-id

SECTION I PURPOSE

The purpose of the following analysis/calculations are to
determine the maximum differential pressure that the motor
operated valve, EFV-11 or EFV-14, will encounter during
actuation in either the open or close direction. These
calculations are reguired 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 urder design basis conditions.

SECTION 11  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 rewain open to
supply emerganc feedwater to the steam generators. Also, the
design of the EF system is such that on a steam 1ine rupture,
as an example, that depressurizes a steam generator
sufficiently to isolate the affected steam generator, the
emergency fcedwater will be supplied to the intact steam
generator. This is achieved by automatic closure (fogg logic)
of the emergency feedwater discharge valves, EFV-11 and or
FFV-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 sources of water that can supply 2
significant head for these calculations. The water in the
Condenser Hotwell can on'y 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
generatnrs. Both pumps are manufactured by Ingersoll-Rand and
develop approximately the same discharge head for a given
flow. The original pump curves were consulted for these
calculations.

S PARRGATION SNIABAR } NF A EEAR e
- \ \’ . - ) !' | ! o Y 2 = B . ) . o .
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CONTINUATION SHEET

{ 0;33 ANALYSIS/ICALCULATION

Crystal River Unit 3 seet e ot Lo

Rran oyl 82 0007, M) ? faate 1
E-93-0,51

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

Tag Reference

Numbex Sect. IV  Parameter Element

EFV-11 7 97'11* Valve Elevation

EFV-14 7 7’1" Valve Elevation

EFT-2 4 118'6"* Tank Elevation

EFT-2 34811 72t High Water Level Alarm

EFT-2 3 4 psig High over press. alarm

EFP-1 5481l 3400’ TOH @ 200 gpm (Recirc.)

EFF-1 §, 11 £ 3 2700 TOH ® 1000 gpm (Orifice)

EFP-2 6411 3400 TOH @ 200 gpm (Recirc.)

EFP-2 6, 11 &3 2750 TOH @ 1000 gpm (Orifice)

coT-1 9 119’ Tank Elevation

coT-1 10 3’ H1gh Water Level Alarm

0TS6 12 955 psig MSSY Blowdown (Reswat)
Pressure

SECTION 111 ASSUMPTIONS

e ——————————— - S —

No pre:sure reductions due to ripo (1ire) losses are
considered in this conservative ana ysis.

Only single failure criteria is applied.

A review of the EFP-1 and EFP-C pump curves show that the
highest total disch.r?e head, for either pump, i< when it 1§
operating in recircu ation mode. Appiying s jle failure
criteria, both discharge isolation valves will be considered
closed. (Note: Both valves are closed when one trair is in
test mode.) Under this configuration, a 200 gpm minimum
recirculation flow produces a Total Discharge Head (TDH) of
3400°. This TDH is considered tc be the same for both pumps.

The following Emergency 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,
and Loss of Coolant accidents.
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Other accidents that are addressed in Chapter 14, but not
listed here, are considered similar in Emergency Foedwater
response {f the system {s 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:

scenaria 1 The Emergency Feedwater (FW) tystee 15 aligned in
its’ Emergency flow path configuration. Upon
Emergency Feedwater System actuation Ev-1] and
EFV-14, both pump discharge isolation valves are
normally open however, if closed for SP testing,
tiey must be capable of opening with the associated
pump at recirculation flow plus suction head. The
total head on the pump side of the closed valves
would be 1501 psig. The outlet of the valve would
be equivalent to the steam pressure 1In the
unaffected steam generator(s) which is assumed to
remain at above the NS5V blowdown (reseat) pressure

of 955 psig.

Scenarig 2 Upon Emergency Feedwater System actuation EFV-11
and EFY-14, both pump discharge isolation valves,
are normally open. With the lJoss of pressure down
stream of EFV-11 or EFY-14, due to an Emergency
Feedwater or main steam 1ine rupture, the valver
must be capable o 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 reach
1501 psig. Jjust prior to full closure. This is
based on two conditions: A) the water level in the
unaffectad steam generator is above the 36" (et
point, therefore the control valve to the
unaffected steam generator will go tu 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 of fected Emergency Feedwater line
or cteam generator and 1s assumed to fall to 0
psig., which is the worse case condition,
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SECTION IV REFERENCES

SECTION ¥

D;x. FD 302-082, Sheet 1 of 3, Rev. 39
FSAR Chapter 14, Rev. 15
0P-450, Emergency Feedwater System, Rev. 7
Dwg. FD 302-082, Sheet 2 of 3, Rev. 5
Ingersol1-Rand Company Curve N-340 for pump no. 10701
Ingersol)-RPand Company Curve N-368 for pump no. 10702
Dwg. P 304-088, Sheet 1 of 1, Rev. 14
Cameron Hydraulic Data, 16th, edition
Dwg. FU-302-101, Sheet 3 of 3, Rev. 22
. 0P-603, Condensate System, Rev. 3
" EDBD for EF Initiation & Control,
dated 10/11/90.

— et D (D ~4 OF U & W PO =

— ) -

Temporary Change 108,

12. EDBD for Main Steam, Tab 6/10, rev. 3, Dated 1/31/90.
DETAIL CALCULATIONS
OPENING: Based upon Scelario 1 assumptions. Also reference

SECTION 2, DESIGN INPUT.

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

Maximum OP = (118.50"+ 37.17"+ 3400 - 97.92')/2.31

+ & psig - 955 psig
- 1497 psig + & psig - 955 psig

{—op - 546 psig OPENING

e ——————————————
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SECTION VI

CLOSING: Based upon Scenario 2 assumptions.

Also reference

ECTION 2, DCSIGN INPUT.
Maximum DP = (7FT-2 elevation + EFT-2 max. w:ter
- vyaive

level + Pump TOH @ 200 ypm
elevation)/2.31 + EFT-2 max. over
pressure - OTSG pressure.

Maximum OP = (118.50'+ 37.17+ 3400°- 97.92")/2.31

+ & psig - 0 psig
« 1497 psig + 4 psig - 0 psig

pP = 1501 psig CLOSING

ATTACHMENTS
1. TESTING SUMMARY
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ATTACHMENT |
TESTING SUMMARY

Testing of these valves is not recommended during plant
operation because of the possible injection of Emergency
Feedwater into the steam generator which would resulil in a
severe plant transient. Testing could be safely accomplished
during Modes § or 6 when flow to the steam generator and
apg:opr;atc down stream pressures could adequately be
achieved.

Calcylation recup

OPEN: Pump side pressure ...........coeeees 1501 psig
Down stream pressure .........coeovses 955 psig
Differential pressure ........ccce0vs 546 palg
Testing temperature ............cc0es 9 °F

CLOSE: Pump side pressure ..........cccv0ens 1501 psig
Down stream pressure ..........coooes 0 psig
Differential pressure ..........co00s 1501 ptig

Testing temperature .............c0vs 90




