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U S. Nuclear Regulatory Conmm ssion

Region ||

Attn:  Dr. 3. Nelson Gace, Regihial Adm nistrator
101 Marietta Street, NW Suite 2900

Atlanta, Georgia 30323

Dear Dr. Gace:

| ECOVPLI ANCE BULLETIN NO. 86-03, POTENTI AL FAILURE OF MULTIPLE ECCS PUMPS DUE
TO SINGLE FAILURE OF Al R- OPERATED VALVE | NM NI MUM FLOW RECI RCULATI ON LI NE

Enclosed i STVA's response to the subject bulletin for Browns Ferry (BF%,
Sequoyah (SQN), \atts Bar (g\/\BN), and Bellefonte (BLN) Nuclear Plants.
requested, we have reviewed the design and the pertinent admnistrative
controls for the mninumflow recirculation lines of the emergency core
cooling system (ECCS) punps at each of our nuclear facilities. W have
concluded that the single failure vulnerability discussed i nthis bulletin
does not exist at any of the our nuclear facillities.

Abrief description of the ECCS and the basis for our conc'usion at each of
our plants isenclosed. This information i scontained i nenclosures 1and 2
for the BFN and BIN, respectively. Due to the simlar design, we have
conbined this information for WBN and SQN i nenclosure 3.

| f there are any questions concerning this response, please get i ntouch with
M K. Brandon at ?615) 751-8076.

Very truly yours,
TENNESSEE VALLEY AUTHORITY

R L rdeDrector
Niclar afety and Licensing

Encl osures
cc.  See page 2

An Equal Oppoitunity Employer



U.S. Nuclear Regulatory Commission Nov 1'418

| ECOVPLIANCE BULLETIN NO. 86-03, POTENTIAL FAILUR-E OF MULTIPLE ECCS PUMPS DUE
TO SINGLE FAILURE OF Al R-OPERATED VALVE | NM NIMJP y'OW RECI RCULATI ON LINE

cc (Enclosures):
M. Gary Zech, Director
TVA Projects
US. Nuclear Regulatory Conmission
Region 11
10 Marietta Street, NW Suite 2900
Atlanta, Georgia 30323

U.S. Nuclear Regulatory Conmission
Docurment Control Desk
Vlashington. D.C. 20555

M. James Taylor, Director
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ENCLCSURE |
BROVKS FERRY NUCLEAR PLANT (BFN)

The energency core cooling systems (ECCSs) consist of two high-pressure
systems-  the high-pressure coolant injection systems (HPCI) and the

aut o-depressurization system (ADS), and two |ow-pressure systems: the

| ow-pressure coolant injection (LPCI) node of the residual “heat removal system
MRRS) ‘and the core spray system The ECCS systems eval uated against this

bul letin were RHRS, HPCI. and core spray. Reactor core isolation cooling
(ROCQ isalso addressed inthis response.

The mini mum flow recirculation lines i nRCOIC and HPCl are essentially

identical by design. They each enploy asingle line that routes the flow from
the punp through a check valve and a notor-operated flow control valve and
then to the RHR punp test pipi n% to the suppression pool. There are no shared
valves between the HPCl and RCIC ninimum flow valves and the suppression

pool.  HPCl and RCIC mininum flow valves are powered by different 250V dc
power supplies. The notor-driven valves are normally closed and fail

lasis." The HPO systemonly uses asingle train mnimm flow design because
its backup system ADS, allows use of LPC if HPOl has failed. Therefore,

HPC does not have to be able to function with asingle failure. RCOC is
technically not part of ECCS; as such, aredundant train isnot provided.

The mninum flow recirculation systens for RHR and core spray also are
essential |y identical to each other by design. Each system has a total of
four punps which are divided into two loops with two punps each.  Each IooE of
the RHR and core spray system i sequipped with a separate minimm flow path to
the suppression pool and separate motor-operated minimm flow valve. The
mninum flow valves are powered by two independent 480V ac power supplies.
Failure of one power supply will only affect one loop of each srstem

Therefore, failure of one of these power supplies will not result ina loss of
an entire system The flow control valves are normally open and fail "as-is."

Al mnimum flow valves fail "as-is" on |oss-of-power. The control logic as
vell as power supplies to the control logic for each ECCS system's mininum
flow valve are separated such that asingle control power failure will not
result inafailure of an entire system's ninimumflow capability with the
exception of HPCl or RCIC (each system has only one minimum flow path).

Based on the discussion above, the single failure vulnerability discussed in
the bulletin does not exist at BFN
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ENCLOSURE 2
BELLEFONTE NUCLEAR PLANT (BLN)

The following ECCS system were eval uated:

Auxi | iary Feedwater _(AFvgr o

Makeup and Purification/Hgh Pressure Injection (MP/HPI)
Decay Heat Removal/Low Pressure Injecticn (DHR/LPI)
Reactor Building Spray (RBS.

Bwr—

The DHR RBS, and AFW systens are redundant (i.e., dual-trained) safety
systems with separate mniflow lines for each system punp. There are no
powered or air-oPerated valves i nthe mniflow lines. Manually-operated
valves are Installed insome niniflow lines; however. they are normally open
and administratively-controlled. Therefore, these systens do not represent a
concern i nthis area.

The MIPFHPI has two trains. Train A, which i sused for normal makeup and seal
injection as well as emergency high pressure injection (HPl), has a
motor-operated jsolation valve inits mnimmflow recirculation [ine which
leads back to the makeup tank. Train Bline, which isused for HPl or to
provide redundant RCP seal injection, has cross-trained notor-operated
Isolation valves inits recirculation [ine which leads to the borated water
storage tank (BWST). These valves serve an automatic isolation function when
an engineered safety features actuation system (ESFAS) signal I sgenerated.
These valves can al So be remote-manually operated from the main control room
(MCR). On an ESFAS signal, these normally open valves will close. At this
time, H' nust be maintained by the operator until he decides that he should
override the isolation function and throttle or stop HPl flow

Babcock and Wlcox (B&W Plant Linits and Precautions document specifies that
(1) the recirculation flowpath for each makeup punp should be open at all
tines except when operating inthe HPl mode of operation, and (2)the mninum
al l owabl e makeup punp flow i s 100 gallons per mnute per punp.  Each makeup
punp's circulation line i sequipped with a pressure switch |ocated upstream of
the recirculation isolation valve. This pressure switch i sprovided so that

i f the recirculation flow i srestricted within 60 seconds of Eunp start, and
the stagnation pressure inthe line increases, an alarmwill be acuated i nthe
MR and the operating punp will shut off. However, inthe event of an ESFAS
signal, the high pressure trip will be overridden and thF pump will run until
it ismnually shut off. This does not represent a chal enge to the MiP/ HPI
punps since the punp discharge pressure exceeds that required to open the RCS
safety val ves.

| nsumvary. the single failure vulnerability discussed inthe subject bulletin
does not exist at BLN.
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ENCLOSURE 3
VATTS BAR (VBN) AND SEQUOYAH (SQW NUCLEAR PLANTS

The active EGSS consists of the safet?/ injection system (SIS), residual heat
renoval system (RHRS), and the centrifugal charging portion of the cheni cal
and volune control system Each ECCS systems mninum flow recirculation |jne
wll be discussed separately.

rhe SIS has two safety injection punps; each punp has a mininum flow
recirculation line connected to a common return line to the refueling water
storage tank (RWSr). Amotor-operated flow control valve islocated i nthe
recirculation line for each punp and i nthe conmmon return line to the RVST.
The valve (FCV-63-3) on the comon return line to the RWST I snormally open
and fails "as-is". FCV-63-3 i srenote-manual control | ed, i)owered from the
reactor MV board IAI-A  Because FCV-63-3 isthe only isolation valve on the
common return ling from the safety injection punp discharge to the RWST
(mninumflow recirculation line), the design of the control circuit i ssuch
that no spurious actuation will be able to energize the or)eni ng and closing
coils for the valve operator. Energency instructions call for the valve to be
closed before transferring S punp suction to the containment sunp during
recirculation mode of accident nitigation to prevent transfer of radioactively
contaninated water to the RAST. As such, this system does not represent a
concern i nthis area.

The RHRS has two trains and each train has its own se?arate and redundant
mninum flow recirculation line. Each recirculation line has its own
normally-closed, fail "as-is," motor-operated globe valve (Train A, FCV-74-1?;
Train B, FCV-74-24). The control logic for each valve isidentical. Wth t'e
respective RHRS punp running and switches inthe nornal/auto position, the
valve will automatically open for flow below a prescribed setpoint. The valve
can also be opened renote manual.

Two centrifugal charging (CC) punps share a common ninimum flow recircul ation
line which has two motor-operated globe valves inseries (Train A, FCV-62-98;
Train B, FCV-62-99). At SQN these valves are normally open with the power
removed to satisfy 10 CFR 50 Appendix Rrequirements. ~At WBN, these valves
are normally open, remote nmnual controlled, and fail "as-is." As such, the
single failure vulnerability discussed inthe bulletin does not exist.

For “your information, anodification to these valves i sheing considered at
VBN as the result of arecent separate review The proposed modification
woul d remove the power from the operator motor on these valves. The control
circuit would remain intact, thus continuing to provide valve position
indication i nthe main control room

| nsurmary, the single failure vulnerability discussed inthis bulletin does
not exist at SQN or VBN
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