o @

o ‘AR ﬂEaU(
S ,o,} UNITED STATES
5 Wl o NUCLEAR REGULATORY COMMISSION
3 £ 1 , § WASHINGTON, D, C. 20608
%I&%E&é’ , June 25, 1980
? L 22 B -

Docket No. 50-335

LICENSEE: Florida Power & Light Company (FP&L)
FACILITY: St. Lucie Unit No. 1

SUBJECT: SUMMARY OF MEETING WITH FP&L AND COMBUSTION ENGINEERING (CE) REGARDING
ST. LUCIE UNIT NO. 1 COCLDOWN ON NATURAL CIRCULATION

On June 20, 1980 a meeting was held in Bethesda, MD regarding the June 11,
reactor trip and cooldown on natural circulation at St. Lucie Unit No. 1.

Significant points discussed are summarized below. ‘Enclosure 1 is a list of 7
attendees.

Discussion

A brief chronology of the event was presented with traces of parameters

enclosed as Enclosure 2. The plant experienced a complete loss of component

cooling water (CCW) to the reactor coolant pumps (RCP). This loss was due to

a direct short on the terminal board for a solenoid operated CCW common return
. valve from the RCP's. Plant procedures allow ten minutes to correct

the problem before securing the RCP's. Subsequently, the reactor was tripped

and the RCP's secured. About three minutes after shutdown one RCP was run

briefly to aid natural circulation flow. The licensee stated that intermittent

RCP leakoff flow alarms were actuated and that subcooled margin remained within

the range 65 to 180°F subcooled during the cooldown.

The 1i1censee indicated that a steam bubble had formed in the head of the reactor
vessel during cooldown. This was indicated by abnormal pressurizer level changes
during charging operations and was apparently due to elevated temperatures in

the hydraulically stagnant area of the upper head.

The possibility of steam bubble formation was confirmed with an analysis by CE

using an in-house model. This model decoupled the vessel head region from the

rest of the reactor vessel with respect to temperature. As a result of the

analysis CE issued an information bulletin (Enclosure 2) warning of the long

vessel head cooldown times which may be required (10-15 hours) and recommending

zcgg?nsfto maintain plant conditions until the vessel head has cooled should a
ubble form.

The Tlicensee indicated that while in the shutdown cooling mode of operation some
primary: coolant may have leaked to the refueiing water tank through LPST 1B pump's
recirculation Tine. The isolation valve in this line was found not to be
completely shut. The licensee stated that there were no indications of radio-
activity release. While on shutdown cooling LPSI Pump 1B was operating
in the injection mode with its recirc line open.

DUPE: § P71 PLEL
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St. Lucie Unit No.

1

For corrective actions the licensee has modified its procedures to include
the CE guidelines and installed backup means (additional air supp11es and
manual rachet) of opening the CCW containment isolation valves.

Conclusions

The NRC staff indicated the need for more detailed analyses of the natural
circulation cooldown including consideration .of secondary makeup supplies.
In addition, the impact of steam bubble formation and its effects on depres-
surization rates may have to be considered in the analysis of other transients.
This information will be requested of the ]1censee by separate letter and does
not have to be resolved prior to restart.

The NRC's Office of Inspection and Enforcement will further review the
licensee's corrective actions as well as the acceptability of operating one

~ train of the shutdown cooling system in the injection mode with the other
train operating in the shutdown cooling mode prior to plant restart.

i C. 7l

Chris C. Nelson, Project Manager
. Operating Reactors Branch #3
: : Division of Licensing

Enclosures: x

1. List of Attendees

2. Chronology of Events,
Evaluation, Actions Taken
& Summary

cc w/enclosures:
See last page




‘ ~ Enclosure 1.

JUNE 20, 1980 MEETING WITH FP3L - ST. LUCIE UNIT NO. 1" - ATTENDEES

e
Chris C. Nelson
Themis Speis
Brian Sheron
Ed Jordan
Edward Blackwood
Jerry Mazetis
Kris-Parczewski
Ph;l'Matthews
George Lanik
" E. V. Imbro
"R, A. Clark
J. S. Cresswell
Monte Conner
Chang Li
Thomas R. Wolf
H. F. Conrad

CE

Charlie Brinkman
R. S. Turk

R. S. Daleas

J. C. Mouhton

R. E. Wolf

FP&L
C. M. Wethy
J. A. DeMastry

H. N. Paduano
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EVALUATION
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LOOP B RCS WIDE RANGE TEMPERATURES (DEG F)

. ' F IGURE 91-18‘
JUNE 12, 1980 NATURAL CIRCULATICN COGLOBOKN
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PZR WIDE RANGE PRESSURE (PSIA)

1

.' : FIGURE Ai-3 .

JUNE 12, 1980 NATURAL CIRCULATICN CCCLODCKN
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' FIGURE A1-3 :
"JUNE 12, 1980 NATURAL CIRCULATICN CGOGLDGHN
PZR WIDE RANGE PRESSURE
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COMELISTION ENGINEERENG, RNC. " da.

AR ADVYISORY CONCERNING A TECHNICAL DEVELOPRENT RELATED TO THE

APPLICATION OR OPERATION: OF NUCLEAR PLANT EQUIPRENTY SUPPLIED BY

COMBUSTION ENGINEERING. : .
June 20, 1580

HATURAL CIRCULATIGH COOLDORX

INTRODUCTION: On June 12, 1980, C-E was informed by FP3L that unexpected varfatfons

In prassur{zer Tevel were observed while attespting to reduce plant prassure during

& natural circulation cooldawn at St. Lucife 1. The varfations were determined to

have resulted from the expansion and collepse of 2 steax vofd in the Reactor Vessel (RV])
head region. This bulletin grovides details currently known about this event aand ap-
propriate aperational guidance for utilities with operating C-E NSSSs. .

DISCUSSION: Follawing a Joss of Companent Coaling Water to the RCPs, St. lucie 1
coorenced. an expedftious natural circulation cesldowm to cald shutdown canditiens.
RCS depressurization via pressurizer auxiltary spray was initiated approximately 3.5
hours after the reactar trip.. During depressurization, saturation conditions were
reachad in the RY head region which Timftad further depressurization untfl the head
region had coaled off. Under natural circulation flow conditions there was minfmal
caolant flow in the upper head region and effectively all cooling was by hez2t lass to

_the ambfent or by reactor ceolant surge flow through the head regfon. An RCS pressure

appraopriate for initiating shutdown cooling (SCS) was attained approximately 9 hours
fo&ox%neg the reactor trip. Ouring this event, the core reglon was alwdys significantly
su °° *

In the event of 2 nztural clrculation cooldown {t should be realized that coaling of
tha vessel head ragion =2y be limiting in establishing SCS entry conditicns. Cooling
of the RY head region may require as such as 10 to 15 hours. Pericdic attespts to
depressarize ta SCS entry conditions can be made while watching for indications af void
formation. ¥hen SCS entry conditions are achieved, the shutdown coaliag systew may be
aligned in accordance with oparating procedures. . : )

During depressurfzation. formation of a steam vefd in the RV head would be indicated by a
rapid {ncrease in pressurizer lTevel while delivering auxiliary spray, which e tx feloid 3g 2
decrease in pressurizer level when charging s realianed to the RCS Toop. e re-
sponses are. indicative of an expanding veid in the RY head as the pressurizer is

sprayed. and collapse of the steam vgid in the RY head as charging is directed to

the Joop. ~ These indications may be preceded by an {ndfcation of Jetdown flow in excess
of charging flow 1f the praessurizer lavel control systeu has besm fn 2utocatic during
the cooidown. Upan fndication of 2 steaa void the fallawing actians are recomnended

in arder to maintain plant conditions until the RY head has cogled:

1. [Isolate Tetdown. A

2. Stop further RCS cooldme untfl Indications of RV head steam wald cease.

3. Energize pressurizer heaters to 1imit rate of depressurizatton.

4. Operate char?ing and auxilfavy spray to maintain prassurizer leve] between °
30% and 70% in order to limi{t vaid expansion.

STATUS: The avent is currently teting reviewed, Additional operator guidance will
be incorporated into, C-E tratning programs and forwarded to utilfty operating staffs

as appropriate. .

THE INFORMATION CONTAINTD IN THIS ENGINEER G INFOSLLLETTN IS PROVIOED BV CE, UNOER THE TEMSS OF
THE NUCLEAR STEAM SUPPLY SYSTEM CONTRACT FOR THE APPLICARLY PLANT, AS A BEAVICE TD YOUR CRGAN.
. o YOUR

UTILIZED ONLY' WITH THE UNCERITANMDING THAT CI MAXES mu OR NEPRESEXTATIONS
EXPALRSIED ON IMPLIED, INCLUDING THE WARRANTIES OF PITRLSE FOR A PARTICULAR AURRCES O MEACHANT.
‘A"I;L':t;r.:m N;&Gﬂ TO ?é:co.nacv. Woﬂ OF THER IMFPOMMATION CONTAINED

LLETIN, ANT THA HICLAME, AND YOU . W NECLIAENCS .
e THE o1 S e 20 APTUNE, ALL LIASILITY, 8 ON OTHE MY IER

CE000N0 $578)
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PZR NARROW RANGE TEMPERATURES (DEG F)
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Maine Yankee Atom‘ic%wer Company

cc:

E. W. Thurlow, President

Maine Yankee Atomic Power Company
Edison Drive

Augusta, Maine 04336 - | .,

Mr. Donald E. Yandenburgh

Yice President - Engineering
Yankee Atomic Electric Company
20 Turnpike Road

Westboro, Massachusetts 01581

John A. Ritsher, Esquire
Ropes & Gray

225 Franklin Street

Boston, Massachusetts 02110

Mr. John M. R. Paterson
Assistant Attorney General
State of Maine

Augusta, Maine 04330

Mr. Nicholas Barth

Executive Director

Sheepscot Yalley Conservation
Association, Inc.

P. 0. Box 125

Alan, Maine 04535

Wiscassett Public Library Association
High Street .
Wiscasset, Maine 04578 =

Mr. Rotert R. Radcliffe "«
Office of Energy Resources

55 Capitol Street

Augusta, Maine 04330

Robert M. Lazo, Esq., Chairman
Atomic Safety and Licensing Board
U. S. Nuclear Regulatory Commission
Washington, D. C. 20555

Dr. Cadet H. Hand, Jr., Director
Bodega Marine Laboratory
University of California

Bodega Bay, California 94923

Mr. Gustave A. Linenberaer

Atomic Safety and Licensing Board
U. S. Nuclear Regulatory Cormission
Washington, D. C. 20555

Mrs. L. Patricia Doyle, President
SAFE POWER FOR MAINE
Post Office Box 774
Camden, Maine 04843

First Selectman of Wiscasset
Municipal Building

U. S. Route ]

Wiscasset, Maine 04578

Director, Technical Assessment
Division
Office of Radiation Programs
(AW-459)
U. S. Environmental Protection Agency
Crystal Mall #2
Arlington, Virginia 20460

U. S. Environmental Protection Agency
Region I Office

ATTN: EIS COORDINATOR

JFK Federal Building

Boston, Massachusetts 02203

Stanley R. Tupper, Esq.
Tupper and Bradley

102 Townsend Avenue

Boothbay Harbor, Majne 04538

David Santee Miller, Esq.
213 Morgan Street, N. W.
Washington, D. C. 20001

Mr. Paul Swetland

Resident Inspector/Maine Yankee
c¢/o U.S. NRC

P. 0. Box E

Wiscasset, Maine 04578

Mr. Charles B. Brinkman

Manager - Washington Nuclear

Operations
C-E Power Systems
Combustion Engineering, Inc.
4853 Cordell Ave., Suite A-1l
Bethesda, Maryland 20014

State Planning Officer
Executive Department
State of Maine

189 State Street
Augusta, Maine 04330



MEETING SUMMARY DISTRIBUTION

Licensee: Dr. Robert E. Uhrig

* Copies also sent to those people on service (cc) list for subject plant(s).

Docket File
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HDenton

ECase

DEisenhut
RPurple
RTedesco

TNovak:

GLainas

RReid

TIppolito
SVarga
DCrutchfield
RAClark

ORB Project Manager -CNelson
Licensing Assistant -PKreutzer
OELD

AEQD - JHeltemes
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~ SShowe (PWR) or CThayer (BWR), IE

RFraley, ACRS (16)
Program Support Branch
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NRC Participants
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EJordan
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JCresswell
MConner
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