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2145 the shift Suypesvisor was notified that
Feedt.ater Startup Block Valves were not environmentally qualifiei (EQ).
August 19, 1988 at 1640 with the plant operating at 100% full power, utility
personnel determined that terminal blocks associated with Reactor Coolant
System (RCS) Vent and Post Accident Sampling System (PASS) Isolation Valves
were not BQ. lack of EQ constituted corditions outside the plant design basis.

when the initial list of EQ equipment was developed, incorrect design input led
engincers to conclude modifications to the "nergency Feedwater System wocald
eliminate the need o BQ the Startup Block .alves., When the RCS Vent and PASS
Isolation Valves were qualified, ergyineers did not apply EQ criteria to their
terminal blocks causing failure to gqualify the blocks, Following each
discovery of lack of BQ, continued operation was justified.

Crystal River Unit 3 was operating at 100% full power on August 5, 1988,

At

associated with the Main

Oon

Since the initial development of the EQ program, better guidance has been
developed to aid engineers in EQ determinations. This guidance is provided in
engineering procedures, the Brvirormental and Seismic Qualification Program
Marual, ¢ training programs.

"
o
W




4

L]
NRC Form MAA VE AUCLIAR REGULATORY COMMSSION

LICENSEE EVENT REPORT (LER) TEXT CONTINUATION APPAOVED OMB NO 31500

ExriRgs 809

<2 )

ACILITY NAME (1) DOCKET NUMBER 7)

LER NUMBER & rage »

YEAR vENT A TR
R 1L

CRYSTAL RIVER UNIT 3

osjofo 030/ 2/8/8|— 0[5 =01 02 [oF

0 |7

TRET (¥ morw spece 3 Sgurnd use sootone WAC Form JRA 4 17

EVENT DESCRIPTION

Crystal River Unit 3 ((R-3) was operating at 100% of full power on
Agust 5, 1983, At 2145, the Shift Supervisor was notified by utility
ergineers that ocomponents associated with the Main Feedwater Startup Block
Valves (tag numbers FWV-33 and FWV-36) [SJ,SHV] were not envirormentally
qualified. The camponents of concern were the motor coperators [8J,MD), motor
starters [SJ,MSTR], valve control stations [SJ,XC), and temminal boxes
[8&7,C0N). On August 19, 1987 at 1640, with the plant operating at 100% of full
power, utility personnel determined that terminal blocks [BIK) associated with
the Reactor Coolant System (RCS) [AB] Vent Valves (AB, VIV) and eight of the
Fost Accident Sampling System (PASS) [IP) Reactor Oontaimment Building
Isolation Valves [IP, ISV] were not envirommntally qualified. In both cases,
lack of ernvirormental qualification constituted a condition outs‘de the plant
design basis.

Crystal River 3 design incorporates two Main Feedwater trains. Each train
contains three parallel block valves sized for different flow capacities.
(Please refes to Figure 1.) The Startup Block Valves supply feedwater during
cperations below 15% of full power. Block valves are normally opened and
closed by the Integrated Control System [JA) during power increases and
decreases. Block w 'ves also receive comarnds to close from the Emergency
Feedwater Initiation and Contrcl (EFIC) system [BA) when it becomes necessary
to isolate a Steam Generator (SG) [AB,BLR). In order to isnlate Main
Feedwater, the EFIC system also trips the Main Feedwater Pump (MFWP) [(SJ,P),
and closes th crosstie (nd MFWP suction valves.

The RCS vent valves are used to vent noncondensible gases from the RCS to
enhance core [AC) cooling during certain accident scenarios. The PASS
Isciation Valves in question are part of lines used to sanmple the RCS and
Reactor Contaimment Building (RB) [(NM) Sump following a loss of Coolant
Accident (LOCA). The terminal blocks in question are used for solenoid amd
lirit switch wiring for the valves.

Initial oompilation of the list of equipment requiring envirormental
qualification was completed in 1983 in response to NRC I&E Bulletin 79-01B.

Many equipment modifications were made during the 1985 refueling outage in
cuhr to ernviromentally qualify plant ecuipment. Ffollowing the outage, a
consultant reviewed the list of erwirormentally qualified and safety related
equipment. The review also included egquipment which was initially considered
for erwironmental qualificatic., but had been determined to not require such
qualification. This study wvas deemad necessay by the utility, in order to
assure that all plant oquipment was prope:i.y classified with regard to
enviromment:l qualification requirements. The consultant cubmitted results of
the study in 1986. The repoit contained several questions that the consultant
was unable to resolve concemrmirg the qualification requirements for certcain

equipment .
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The initial list of erwvironmentally gualified equipment was developed in
to NRC I&E Bulletin 79-01B and included FWV-33 and FWV-36. When the
list was la“er refinei, engineers had received information indicating that the
EFIC system would perform functions that would eliminate the need to
ewiromentally qualify the Startup Block Valves. Based on this input, the
valves were reroved from the envirormental cualification list, This input was
later foud to F» incorrect.

Modification packages for irnstallation of the RCS Vent Valves and PASS were
planned in 1983, At that time, it was concluded that the equipnent would not
be required to operate until sufficient time had passed for the harsh
awviromment to have mitigated. Because the valves are maintained deenergized
and are not required to operats immediately following an accident, engineers
reasoned that the valves werild not require environmental gualification.

EVENT ANALYNILS

Valves FWV-33 and FWV-36 are located in the (R-3 Intermediate Building., This
building also houses the Emergency Feedwater Fumps [9A,P), and portions of the
Main Steam Lines [SB) and Main Feedwater lines. A High Energy Line Break
(HELB) (rupture of a main steam line, feedwater line, or steam supply line to
the turbine driven Emergency Feedwater Pump [(BA,P]) would cause a harsh
envirooment, as defined in 10CFRS0.49, "lwironmental Qualification of
Electrical Equipment," to exist in the Intermediate Building. A HELB would
also cause the EFIC oystem to isolate the Steam Cenerator affected by the
failure.

Two factors mitigate the effect of a harsh enviromment on the Startup Block
Valves. First, the only function of the block valves following a HEIB is to
close. The valves are required to close within 34 secaids of receiving a
command to close, and have exhibited closure times less than 25 secords during
suveillance testing, decord, the harsh ewiromment in the Intermediate
Building would exist for only a few minutes. The mass of metal components of
each valve operator is large enough to prevent rapid heatup. Therefore, it is
nov likely that a HEIB would prevent the Startup Block Valves from closima
within the required time.

Even if the harsh enviroment prevented closure of the Startup Block Valve
associated with the affected Steam Generator, feedwater isolation would be
acconpl ished by closing the MFWP Suction Valve and tripping the MFWP. However,
if the associated MFWP suction valve failed to close, the Feadwater Booster
Pap (FWBP) (S7,F) could contimue to feed the affectad Steam Generator,
Aiitional feedwater flow wouild worsen the consequences of a HELB.
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Several factors reduce (he risk associated with this scenario, Such a
sosnario is a low probability event, requiring multiple equipment failures, as
well as failures of operators to take appropriate actions. Following a HELB,
the FWEP's would not be able to feed the affected Steam Generator until SG
pressure decreased to approximately 250 psig or less. Therefore, operators
would be able to take actions to trip the FWBP's and terminate feeding of the
affected Steam Generator before significant. addition of feedwater occurred.

The RCS Vent and PASS Isolation Valves' terminal blocks are located in areas
that would pe subjected to a harsh enwironment following LOCA or HELB., Test
data indicates that the terminal blocks would ot maintain the reqgiired
electrical resistance values when exposed to the harsh environment, The
circuit breakers [72) which supply electrical power to the RCS Vent Valves anc
seven of the eight subject PASS Isolation Valves are normally open.
Mmiministrative controls are used to ensure that the brakers remain open.
Therefore, the lowered resistance of the terminal blocks would not affect
operation or cause inadvertent opening of these valves. However, it mas
determined that lowered terminal block resistance cauld lead to a short circuit
that cold cause the eighlli PASS valve to inadvertently open. If this
occurred, contaimment integrity would be maintained by redundant containment
holatim valves.

CORRECTIVE ACTIONS

"ollowing discovery of the lack of enviromental qualification for the Startup
Block Valves, FIC engineers performed an investication of the conponents of
concern. Engineers were able to gather surficient data to gualify components
by analysis. Although qualification by analysis was rot sufficient to satisfy
the requirements of 10CFRS0.49, such qualification did support the
justificaticn for continued operation.

Foliowing discovery of lack of envirormental gqualification for the RCS Vent and
PASS Isolation Valves' terminal blocks, engineers developed additional
justification for contimnued operation. Justification was based on analysis of
the effects of failure of the subject teminal blocks in a post-10CA or HEL3
ernviromment., Following notification that this lack of erviromental
qualification, oconstituied a condition outside the design basis, plant
cperators opened the feeder breaker for the eighth PASS Isclation Valves and
implemented administrative controls to ensure the breaker remains open.

All nongqualified components associcted with the Startup Block Valves will be
replaced with enviramentally qualified parts. Due to availability difficulties
with replacement parts, a schedule for the replacement can not be determined
at this time. A schedule will be provided in a suyplement to this report by

January 31, 1989,
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he replacement of the RCS Vent and PSS Isolation Valves' terminal blocks with
ewiroomentally qualitied components will be completed prior to restart frum
the October 1988 autage.

he Startup Block Valves were not envirormentally qual . rect

lesign input data. The terminal blocks assoclated with the RCS Ven 'alves ard
PASS ‘gulation Valves were not enviromentally qualified due t interpretation
f erviromental qualification requirements. These errors were made during the
levelopmental phase of the envirommental qualification program. Since the time
the errors were made, better guidance has been developed t Ald englneers in
letermination of envirommental qualification requlrenents, Such guidance 1is
provided in engineering procedures, the Ervirommental and Selsmic Qualif)

Program Mamal, and N environmental palification tralning proge

utility engineers. Also, FPC has recently developed procedural guidelll

evaluating cordit 8 which may affec lant design ba
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September 19, 1988
3F0988-14

U. 8. Nuclear Regulatory Commission
Attention: Document Control Desk

washington, D. C. 20555

Subject.: Crystal River Unit 3
Docket No,. f 9-302
Operating License No. DPR-72
Licensee Event Report No. 88-015-01
Dear Sir:

Exclosed is Licensee Event Report (LER) 58-015-01 which
submitted in accordarxe with 10 CFR 50,73,

Shauld there be any questions, please contact this office.
Very truly yours,

R

Director, Nuclear Operations Site Support
WLR:maqg
Enclosure

xc: Regional Aéministrator, Region 11
Senior Resident Irspector

Post Oftice Box 219 » Crystal River, Flonda 12629 » Telephone (904) 7953807
A Tionga Progress Compan)
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