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Crystal River unit 3
Docket No. 50-302

April 13, 1992
3F0492-04

U. S. Nuclear Regulatory Commission
Attention: Document Control Desk
Washington, D. C. 20555

Subject: Licensee Event Report (LER) 89-011-02

Dear Sir:

Enclosed is Licensee Event Report (LER) 'J9-Oll-02 which is submitted in
accordance with 10 CFR 50.73.

This supplement provides a revised schedule for the corrective action.

Sincerely,

A bWJ
.

G. L. Boldt
Vice President
Nuclear Production

EEF: mag

Enclosure

.

xc: Regional Administrator, Region II
| NRR Project Manager
| Senior Resident Inspector

|DR2042107h 33
ADOCK 05000302 1f! S

POST OFFICE BOX 219 * CRYSTAL RIVER, FLORIDA 32623-0219 * (904) 795 6486 i ~ f*PDR j'
~ )

A Florida Progress Company

,



__ . -m_ _m . _ _ . . _.

*

NRC 90NM 3 tie us Nucitan REGULATORY CowMissiON, APPH%Eo nv8 NR WM
E MPIREs 4/30!97,

ESTIMATED CURDEN PER Rf sPONSE 10 COMPLY WTH THis

LICENSEE EVENT REPORT (LER) EOc""^1s'Uc'ae',f!OD#fs'r'?M8t T" "EE r t"*^"S' " '

oD

O!u"Je"#stt'UETWL",'Of~"JMMTd'"
TH4 PAP (HWOf4K NEDUCTION FFtOJECT 631604104L OFFICt i.

OF M ANAGt MENT AND SVDoE T, W ASHINGTON, DC 70603
|

Faciutv NAus tti ~ooCnf t vMeEn (2i * *ut i3<
|

CRYSTAL RIVER UNIT 3 (CR-3) 0 |5 | 0 |0 | 0 | 3| 0) 2 1 |or| 0 g 4
' ' ' ' ' ' ' ' Personnel Error Results in Operation Outside the Design Basis as Failure of Circulating Vater System Expansion

Joints Vould Af fect Safety Related Equipnent
tytNT DATE (S! LER NUweEm its REPORT DAf f (71 OTHE R F ACILITIES INVOLVED 10r

S iA' MONTM OAY 4 EAR F AC'UY W % AWi$ DQCEE T NUMBf R:StMONTH oAv vf44 VEAR p

N/A 0|5|0|0[0| | |

1| 2 0 j4 8| 9
-

0| 1| 1
-

0| 2 0|4 1| 3 9|2
N/A0 6

0 |5 1 0|0;Og | |
,,,,,,,, Twis RsPoaf is sv.wTTio evasuANT To THe aiou. EMENT o, 30 C, t icw. . . .-. ., vi, .. ,, o o

MOD m 5 , , , , , , , , , , , , , , , , ,, ,3,, y, g,,, ,3,,,,,,

20 406(enOHd 60 361eH11 So 73:ed2Hil 73.71 tel

Ho) 01010 20 40sNumi 50 mise sonuu2Ha' gTHt g,*grgopg_ _ ,,

to 4066aH16tihl 50 73ieH2HJ 60 731aH2tivheHAl 366M

20 406ie H1 HM X BO,73ie H2 Hol 60.7 3 te 42 Hvin h 8 )

20 405ieh1 Het 60 73mH2Huit to 73tsit2 Hat

LICENSEE CONTACT FOR THIS LEn O2l

NAME TELEPHONE Nuv6tH
ARL4 CQQg

V. A. Stephenson, Nuclear Safety Supervisor
9 0 4 7 9 5 - I i 1 I6 4 8 61 1 I I I

cowtiT oNe uNE roR ancH cowoNaNT , Aituai oEse? 7 af. ORT ne

"' M t a''f0'!!' "' W e q'og^;;EC AusE sv su v ' cowoN NT ucAuss svsTEv co woNENT

I I I I I I l i 1 i i I i i

l l I l ! ! l I I I I l I I
SUPPLEMENTAL REPoR T S KPECTE D H41 MONTH : DAY VEAR

*nn",T'-p E ,,o . -,..,. r.mern 3u,wss,om m 7 No [ i |
comAct m ,,.,w -.,.. . -..,,.. .,, .,,,,-.n. ~ n.,

.

In February 1989, FPC suspected a FSAR statement about failure or rupture of a
Circulating Water System expansion joint affecting safety-related equipment was
incorrect. On April 6, 1989, the FSAR statement was confirmed to be incorrect
and it was determined CR-3 was operating outside its design basis. Failure or
rupture of a Circulating Water System expansion joint would flood the Turbine
Building and affect safety-related equipment located in the auxiliary room
adjacent to the turbine room basement.

The cause of this incorrect statement is assumed to be-personnel error.
'At 1400 on April 6, 1989, the Shift Supervisor was notified of this condition.

A watch was immediately stationed on the 95' elevation of the Tarbine Building
to observe the CW expansion joiits and report any abnormalities to the Control
Room.

*

Nuclear Operations Engineering has initiated a modification to the circulating
water system to encapsulate the bellows thus restricting the potential flow from
a postulated rupture. Procedural guidance has been provided to the operators
for a flooding event through a revision of an existing annunciator response
procedure and by creation of an emergency operations response procedure.

NRC Form 36616 TS
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EVENT DESCRIPTIOJ

FSAR Section 9.5.2.3.2 (page 9-37) states "A failure in one of the four circulating
water conduits, such as an expansion joint rupture with resulting flooding, will
be detected first - by a sump pit level alarm. In addition to local operator
verification at this time, a following low discharge pressure at the circulating-
water pump will be alarmed in the Control Room, and the respective circulating
water pump will be tripped. The _ time elapsed from the instant of a failure to the
low discharge pressure alarm is less than one second. This time, including the
pump coast down time and the drop out time of the control circuit is six seconds.
Flooding caused during the foregoing time will be controlled by two high capacity
sump pumps and will not reach a level which may impair the function of safety-
related equipment located in the auxiliary room adjacent to the turbine room
basement." The FSAR further states " Potential turbine room basement flooding will
be contained by larp recessed flood paths which are short and lead to the nearby
turbine room basement sump pit."

In October 1988, a study was complated to address a part of INP0 Significant
Operating Experience Report (SOER) 85-05. The conclusions of this study did not
agree with the statements in the Final Safety Analysis Report (FSAR). If a

circulating water expansion joint [NN,EXJ] were to fail completely, the break would
release approximately 231,000 gpm of water into the Turbine Building [NM]. The
results'of_ the study indicate approximately 3 minutes can expire from the time of
CW expansion joint failure until the first piece of - safety-related equipment
located on the 95' elevation of the Auxiliary Building [NF] is compromised.

Following this study, FPC began an investigation of the origin of the FSAR
statements. As a result of this investigation, it was determined the design basis
substantiating the FSAR statements were in question' and possibly in error. The.

FSAR statement apparently assumed a failure in the discharge piping would cause a
pressure drop which could be sensed by instrumentation. This is not the case since
the pumps during the event would operate in a region of flow near normal operating
flow and a break would be accompanied by a very small decrease in pressure. Thu
existing pressure instrumentation will not detect the rupture. For this reason,

FPC does not believe the FSAR is correct. We have determined from a review of
Crystal River Unit 3's Docket File that internal flooding as a result of a CW

-

expansion joint failure was initially addressed in 1972 to the Atomic Energy
Commission as a result of a failure which occurred at Quad Cities, Unit 1. A final
response was sent to the Atomic Energy Commission'in the form of Amendment 29 to
the FSAR. That response is- the same statement that appears in FSAR Section
9.5.2.3.2.

_ On April 5,1989, a Suspected Design Basis issue was initiated as a result of
,

initiation of Engineering Problem Report (EPR) 89-015, addressing the failure or'

rupture of a CW expansion-joint as a possible Design Basis Issue. On April 6,
1989, a Risk Assessment Team (RAT) meeting ns held to review this concern as a

:

-.]
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possible Design -Basis . Issue. As' a result. of the RAT meeting, NCOR 89-61 was
initiated and identified a rupture or failure of a CW expar.sion joint as a Design
Basis Iss: e which does not provide the plant with adequate assurance'that vital
equipment can be protected against flooding from the Turbine Building.

At 1400 on Apri' 6,1989, the Shif t Supervisor was notified of this condition. The
plant was in MODE V (COLD SHUTDOWN). A watch was immediately stitioned on the 95'
elevation of the Turbine Building to observe the CW expansion joints and report any
abnormalities in the Control Room [NA].

CAUSE

No technical basis can be found to substantiate. the FSAR statements coCerning
flooding of the Turbine Building. The cause is assumed to be personnel error. The
current engineering analysis and study provide .a basis that these statements,
accepted by the Atomic Energy Commission in 1972, are in error for a full rupture
of a CW expansion joint at Crystal River Unit 3.

EVENT ANALYSIS:

The current study and additional preliminary analysis conclude the existing FSAR
is incorrect. The anticipated flow during a complete expansion joint rupture would
provide CW pump flow near normal operating conditions flow. This would result in
Turbine Building flooding which would fail. the doors [DR] between the Turbine
Building and the Control Complex [NA] and, in turn, the doors between the Control
Complex and Auxiliary Building in approximately two and one-half minutes, at which
time the flood level in the Auxiliary Building would reach aoproximately ten inches
i_n depth. At this depF essential safe shutdown equipment would begin to be
affected (i.e., Essential Services Motor Control Centers [B1,MCC]).

7 Probtbilistic Risk Assessment (PRA) has also been performed for a rupture of a ,

CW expansion. joint. The PRA is based upon the Oconee PRA, specifically "0conee,

PRA, a Probabilistic Risk Assessment of Oconee Unit 3," ~ and concludes that the
probability of a CW expansion joint rupture is 2 x 10-3/ year. . This value is

,

i conservative for CR-3 since Oconee has CW system isolation valves (butterfly type)
on the inlet and outlet of the condenser-and CR-3 does not have isolation valves~

or isolation capability which could induce water hammer. The uncertainty
associated with assigning probabilities to rare events, such as the total rupture
of. an expansion joint of the CW system, is large.

,

l'

During the initial review of data available concerning expansion joint ruptures, e ,

it became apparent that plants with CW system isolation capabilities (i.e.,

isolation valves [NN,lSV]) or other capabilities which may introduce water hammer
into CW . systems as a result of dead heading the CW pumps [NN,P], etc., are at a

~

higher risk of inducing forces which normally do not occur on CW system expansion
joints. -CR-3 does not have isolation capability which could result in inducir.g
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severe water hammer into the CW system as a result of dead heading CW pumps. As
a result of this incapability to induce severe water hammer, the previous pRA,
known CW expansion joint ruptures and their causes, and the recent inspection of
the expansion joints during the installation of the Amertap Condenser Tube Cleaning
System (51] during Refuel V, a CW expansion joint rtnture at Crystal River Unit 3
is unlikely.

[0RR(CTIVE ACJ10]S:

Interim corrective actions nave been implemented as follows:

1, A camper,satory flood watch, stationod on the 95' elevation of the Turbine
Building to alert the Control Room of a flot Hng event, has been secured.
This was determined to be appropriate follN'ng completion of the actions
listed below.

2. An analysis has been completed which provided recommendations to resolve the
potential to affect essential equipment necessary for plant safe sh !tdown.
The acticns taken are:

.) flood warning alarms have been installed.

b) An Abnormal Operating Procedure (AP) on "f t.00DINC" provide- the control room
Nuclear Operators with immediate and tollow-up actions to be taken in
specific situations to prevent flooding of essential equipment.

long + 3rm corrective action has been initiated with the development of a plant
modification to encapsulate the circulating water system expansion joints. This
encapsulation will sufficiently restrict the potential flow of water from a
postulated joint rupture to allow securing of the circulating water system pumps
before vital equipment is affected. This modification does not require shut 6wn
conditions for installation. The installation has been r, tarted; 'Nwever due to the

)retubing of the condenser waterbox in the same area during the refueling outage,
all the joints may not be completed by the end of the outage. It is expected that
this work will be completed by July 31, 199 .

PREVlDil3_Sl}1UAR_ EVENTS

Thi c_ is the seventeenth report of oper.tton outside the plant design basis since
1984.

t
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