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Dear Mr. Hukill:

The staff and its consultants have reviewed your letter dated January 26, 1982
(L1L 341) that responds to D. Eisenhut's letter dated July 22, 1981 regarding
Technical Specifications for Decay Heat Removal.

In order to complete our review, we neei additional information as described
in the enclosure. We request your respcnse within 30 days of receipt of this
letter,

For your information, the Technical Evaluation Report by our contractor, EG&G,
Inc., is also enclosed.

The reporting and/or recordkeeping requirements contained in this letter
affect fewer than ten respondents; therefcre, OMB clearance is not required
under P.L. 96-511,

Sincerely,

“QR'GINAL SISNID BY:"

John F, Stolz, Chief
Operating Reactors Branch #4
Division of Licensing
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Request for Additional Information
Decay Heat Removal
Three Mile Island, Unit No. 1
Docket No. 50-289

For hot standby operation, the STSs require that two reactor coolant Toops
shall be operable, including the SG and at least one associated RC pump

in each loop, and that at least one of the RC loops is operating, If
these conditions are not met and corrective actions cannot restore both
Toops to operable status within 72 hours, the reactor is to be in hot
shutdown within the next 12 hours. Boron dilution operations are to be
stopped if an RC loop is not operating. The STSs alse require periodic
verification (once every 7 days) of the RC pump's operability and
verification once every 12 hours that one cooling loop is operating.

In your response to this item, you stated that TS 3.1.1.1.bdc meet the
STS requirements. TS 3,1.1.1.c covers boron dilution operation and meets
the STS requirement as stated above. Your TS 3.1.1.1.b requires one
reactor coolant pump in each loop and both loops to be in operation
during power operation but does not address hot standby operation,
Additionally, the TMI-1 TSs do not have surveillance requirements.

Either provide the above aspect of hot standby and surveillance require-
ments in your TSs or provide justification as to why these requirements
are not necessary.

With regard to shutdown modes, the STSs for the hot shutdown mode require
at least two loops that are capable of removing decay heat to be operable.
Either two reactor coolant loops (including the associated steam generators)
and at least one associated RC pump per loop, or the twc RHR loops, or

one loop of each type must be operable. The STSs also require one of the
above loops to be operating. If these conditions are not met and immediate
corrective actions cannot restore the required loops to operable status,
the reactor is to be in cold shutdown within 20 hours. Boron dilution
operations are to be stopped if an RC loop is not operating. In addition,
the STSs require that the RC pump's operability be verified once per 7
days, and at least one coolant loop shall be verified to he operating

once per 12 hours,

For the cold shutdown modes, the STSs require that two RMR loops be operable
and at least one loup to be operating. Otherwise, immediate action must

be taken to restore the required loops to operable status as soon as
possible. The STSs also require that boron dilution operations be

suspended if no RHR loop is operating, and that RHR loop operation should

be verified once per 12 hours.
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In your response you indicated that the TMI-1 TS Jelel 200, 3 A2,
3.1.1.1.c, 3.3.1.4 and 3.3.2 already met the intent of the STS
requirements. TS 3.1.1.2.2 requires that both steam generators be
operable when RC temperature is greater than 250°F, TS 3.3.1.4 covers

the cooling water system. TS 3.3.2 covers maintenance during power
operation, and TS 3.4.2 covers the main steam safety valves. TS 3.1.1.l.c
regarding boron concentration meets the intent of Action Item b of

the STS sections 3.4.1.2 and 3.4.1.3, but your discussion regarding Decay
Heat Removal system downtime is not acceptable as a Jjustification for
permitting operation during cold shutdown without redundant decay heat
removal capability as described in the STSs. The situation you describe
was precisely the scenario leading to issuance of IE Bulletin 80-12.

Your proposed alternatives -- OTSG with natural circulation and HPI bleed
and feed -- are not acceptable as the normal redundancy for decay

heat removal. Additional discussion is provided in IE Bulletin 80-12,
particularly item 7. Accordingly, we request that you revise your TS to
provide redundant decay heat removal capability with one loop in
operation during both hot shutdown and cold shutdown operations. Your
TSs should also include appropriate action statements and surveillance
requirements,

For refueling operation when the water level is more than 23 ft above

the top of the reactor vessel flange, the STSs require that one RHR loop be
operable and in operation. If the RHR Toop cannot be made operable, the
STSs action statements require that all refueling operations must be
suspended, all boron dilution operations prohibited, and containment
penetrations providing direct access to the environment must be isolated
within four hours,

[f the water level above the top of the reactor vessel flange is less
than 23 ft, the STSs require that two RHR loops be operable, with one in
operation. If two RHR loops are not operable, the STSs require that

the inoperable RHR loop be restored to operable status, or the water
level above the vessel flange could be raised to above 23 ft and thereby
enter the mode described above.

In your response you indicate that TS 3.8.3 and 3.1.1.1.c already meet
the STS requirements. TS 3.8.3 requires one decay heat removal loop

be operable and TS 3.1.1.1.c covers boron dilution operation. Your

TS do not adequately address our concern as discussed in [E Bulletin
80-12. It is the staff's position that one RHR Toop should be operable
and in operation if the water level above the top of the reactor vessel
flange is more than 23 ft, except as noted in STS 3.9.8.1.b. Additionally,
when the water level above the top of the reactor vessel flange is less
than 23 feet, both decay heat removal Toops should be operable with one
loop in operation. We request that you revise your TSs to meet the
intent of IE Bulletin 80-12, and include appropriate action statements
and surveillance requirements or provide Justification for not
including this in your TSs,
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TECHNICAL SPECIFICATIONS FOR RiDUNDANT DECAY KEAT REMOVAL CAPABILITY

THREE MILE ISLAND, UNIT NO. 1 (TMI-1)

1.0 INTROQUCTION

A numcer of events have occurrec at operating PWR facilties wnere
decay heat removal capability has been seriously degraded due to inadegquate
aaministrative controls during shutdown modes of gperation. One of these
evenls, described in IE Information Notice 80-20,' occurred at the, Davis-
sesse, Unit Xo. 1 plant, on April 19, 1980. In IE Bulletin 80-12,¢ gated
May », 1950, licensees were requested to immediately implement acninistra-
tive controls whicn would ensure that proper means are available to provide
redundgant methods of decay heat removal. While the function of the bui-
letin was to effect immediate action with regard to this problem, the NRC
Considered it necessary that an amendment of each license be made to pro-
vide for permanent long-term assurance that r@duncancy in decay heat
removal capadbility will be maintained. By letter dated June 11, 198U,

&1l PWR licensees were regquestes to propose technical specifications (T5)
tnenges trat provide for redundancy in decay heat removal capability in ul)
muces of operation; use the NRC model TS which provicge an acceptable solu-
ticn of the concern and include an appropriate safety analysis as a basis;
ang submit the proposec TS with the basis by October 11, 19YsU.

GPU Nuclear has proposed that the existing TMI-1 TS provide adequate
requncancy in deay heat removal capability and do not require revision.

2.0 REVIEW CRITERIA .

The review criteria for this task are contatned in the June 11, 1950
letter from the NxC to all Pux licensees. The NRC providea the mouel tech-
nical specifications (MTS)? which identify the normal required redundant
coolant systems and the required actions when redundant systems are not
available for a typical two-loop plant (Appendix A). Tne general revicw
criteria are;

1. Two independent methods for decay heat removal are required in
the plant TS for each operating mode.

2. Periodic surveillance requirements should Insure the operability
of the systems,

3.0 DISCUSSION AND EVALUATIUN

Three Mile Island, Unit 1, is a two-loop, Babcock and Wilcox (B&W) Pal
plant, The TMi-1 TS5 ditfer in format from the Nuclear Regulietory Lom-
wissions (N2C) MTS for BAW PaRs. Limiting canaitions for operation start
with Section 3 of the TMI-1 TS. Section 3 does nut oelineate the himiting
conditions by applicable modes as in tne M5, Tne modes identified in Lhs
report are based on definitions founa in Sectton 1 of TMI-1 Ts. Swimilariy,
section & of the THI-1 TS does not cefine the surveillance requirements
vased on applicable modes.
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J.1 Startup and Power Uperation--Moces ) and 2 (7

operating

The TI-1 TS require that both reactor coolant loops and roth reactor
coclant pumps in each loop be operating at startup or at full powr.®
With one coolant pump not in operation, the TMI-1 TS require a reduction to
75% of full operating power, in agreement with the MTS. Loss of a oolant
pump automatically reoguces setpoints for nuclear overpower based on flow
ana imbalance and nuclear overpower based on pump monitors; the TMI-1 TS do
not require reduction of the nuclear overpower setpcint (power independent
of any other parameter).

The TMI-1 TS do not require verification of pump and 150p operation on
a 12 hour basis, and do not require verification of the reactor protection
system setpoint changes witnin four hours.

3.2 Hot Standby--Mode 3 (Ti,e > 525°F and Kgfs = 1.00)

-

The TMI-1 TS5 permit operation witn one reactor coolant pump in each
loop 1dle for 24 hours; if the reactor is not returned to an acceptable
operating pump/loop condition within 24 hours, the reactor must be in Hot
Shutdown within 12 hours. The TS also prohibit boron concentration reduc-
tion unless at least one reactor coclant or decay heat removal pump is
circulating reactaor coolant.

The TMI-1 TS do not include the surveillance requirements of MTS
4.4.1.2.1 and §.4.1.2.2. .

1 1 ~ - £EOGOE ) fino . Q
3.3 Shutdown-~Moce 4 (TAVG < 525°F), Mode 5 (TAVG < 200°F), Keff < 0.99

The TMI-1 TS require that both steam generators be operable, as wel
as tne turpine-driven emergency feedwater pump and two half-sized motor-
driven emergency feedwater pumps, wnen Tiyg > 250°F; there is, nowever,
no requirement that at least one of the loops listed in MTS 3.4.1.3 be in
operation, nor are operability requirements specified for Tnvu < 250°F.

The TMI-1 TS ao not contain requirements for surveillance of the oper-
acglwt, of the UHR, reactor coolant pumps or steam generator loups in
Modes 4 and 5.

3.4 Refueling Operations--Mode 6

The TMI-1 TS require at least one DHR loop operating in Mode 6; there
1S no requiremaent that two independent DHR loops be operable in Mode 6 with
less than 23 teet of water above the tcp of irradiated fuel assemblies.
Neither is there a requirement to close all containment penetrations pro-
viding direct access from containment atmosphere to tne outcide atmosphere
within four hours of loss of DHR loop operation.

The TMI-1 75 do not require surveillance of DHR loops as specifieg in
MTS 4.9.8.) and 4.9.8.2.
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3/4.4 REACTOR COOLANT SYSTEM >

3/4.4.1 COOLANT LOOPS AND COOLANT CIRCULATION

STARTUP AND POWER OPERATION

LIMITING CONDITION FOR OFERATION

3.4.1.1  Both reactor coclant loops and botn reactor coolant pumps in each
loop shall be in operation.

APPLICASILITY: MODES ) ang 2.*

ACTION:

n1th one reactor coolant Pump net in operation, STARTUP and POWER OPERATION
may be initiated and May proceed provided THERMAL POWER is restricted to
less than ( )% of RATED THERMAL POWER ana within 4 hours the setpoints for
the following trips have been reduced to the values specified in
Specification 2.2.] for operation with three reactor coolant pumps
Cperating:

1. (Nuclear Overpower).
2. (Nuclear Uverpower based on RCS flow and AXIAL POWER IMBALANCE ).
. (Nuc lear Uverpower based on pump monitors).

SURVEILLANCE REQUIREMENT

4.4,1.1 The above required reactor coolant loops shall be verified to be
'n operation and circulating reactor coolant at least once per 12 hours.

4.4,1.¢ The Reactor Protective instrumentation Channels specified in the
applicable ACTION statement above shall be verified to have hag their trip
Setpoints changed (o the values specified in Specification 2.2.1 for the
applicadle number of reactor coolant pumps operating eitnher:

a. Within 4 hours after switching to a different pump combination it
the switch is made while operating, or

b.  Prior to reactor criticality if the switch is made wnile shutdown.

—

-

See Special Test Exception 3.10.4.

e )
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CIMITING CONDITION Fuk OPERATION

3.4.1.,2 a. The reactor coolant locps listed below shall be OPERABLE:

: Reactor Coolant Loop (A) and its associated reactor
coolant pump,

2. Reactor Coolant Loop (B) and its associated reactor
coolant pump,

b. At least one of the above Reactor Coolant Loops shall be in
cperation.*

APPLICABILITY: MODE 3

a. With less than the above regquired reactor coolant loops OPERABLE,
restore the required loops to CPERABLE status within 7Z hours or
be in HOT SHUTOCWN within the next 12 hours.

o

with no reactor coolant loop in operation, suspend all operations
involving a reduction in boron concentration of the Reactor
Ccolant System and immediately initiate action to return the
required coolant loop to operation,

SURVEILLAMCE REQUIREMENT
4,4,1.2.1 At least the above required reactor coolant pumps, if not 1in
operation, shall b

e determined to be OPERABLE once per 7 days by verifying
correct breaker alignments and indicated power availability.

4.,4,1,2.2 At least one cooling loop shall be verified to be in operation
ana circulating reactor coolant at least conce per 12 hours.

_—

* 1

All resactor coolant pumps may be de-energized for up toa 7 hour provided
(1) no operations are permitted that would cause dilution of the reactor
coolant syster boron concentration, anag (¢) core outlet temperature is
maintainea at least 10°F below saturation temperature.



REACTOR COOLANT SYSTEM

SHUTDOWN

LIMITING CONDITION FOR OPERATION

3.8.1.3 3. At least two of the coclant loops listed below shall be
OPERABLE :

1. Reactor Coolant Loop (A) and its associated steam gen-
erator and at least one associated reactor coolant pump,

2. Reactor Coolant Loop (B) ana its associated steam gen-
erator and at least one asscciated reactor coolant pump,

3. Decay Heat Removal Loop (A),*
4, Decay Heat Remova) Loop (B),*

b. At least cne of the above coclant loops shall be in
operation.**

APPLICABILITY: MODES 4 ana 5.

! 8. With less than the above required loops OPERABEE, immediately
i initiate corrective action to return the reguired loops to
OPERABLE status as soon as possible; be in COLD SHUTDOWN
within 20 hours.

b. With no coolant locp in operation, suspend all operations

i involving a reduction in boron concentratior ~f the Reactor
Coolant System ana immediately initiate corrective action to
return the required coolant loop to operation.

The normal or emergency pcwer scurce may be inoperaole in MOODE 5.

——

** All reactor coolant pumps and decay heat removal pumps may be
de-energized for up to 1 hour provided (1) no operations are permitted that
would cause dilution of the reactor coolant system boron concentration, and
(2) core outlet temperature i1s maintained at least U below saturation
temperature.




The required reactor coolant p
and indicated power availability.

The required steam generator(s) shall be determined OPERAEBLE b,
secondary side level to be greater than or equal to

'€ required resigual heat removal loop(s) s.all be determined
specification 4.0.5.

pump(s), if not in operation, shall
RABLE once per 7 days by verifying correct breaker

)%,

one coolant loop shall be verified to be in operation
; reactor coolant at least once per 12 hours.
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REFUELING OPERATIONS

3/4.9.8 RESIDUAL HEAT REMOVAL AND COOLANT CIRCULATION

ALL WATER LEVELS

LIMITING CONDITION FOR OPERAT]ON

3.9.8.1 At least one residual heat remova) (DHR) loop shall be in
operation.

APPLICABILITY: MODE 6

ACTICN:

a. With less than one DHR loop in operation, eéxcept as provided in
b. below, suspend all operations involving an increase in the
reactor decay heat load or a@ reduction in boron concentration ot
the Heactor Coolant System., C(lose all containment penetrations
Proviging direct access from the containment atmuiphere to the
Cutsioce atmosphere within 4 hours.

. The DHR loop may be removed from operation for up to 1 hour per
8 hour period during the performance of CORE ALTERATIONS in the
vicinity of the reactor pressure vessel (hot) legs.

-

C.: The provisions of Specification 3.0.3 are not applicable,

SURVETLLANCE REQUIREMENT

4.9.8.1 At least one DHR loop shall pe verified to be in operation and

circulating reactor coolant at a flow rate of greater than or equal to
(2800) gpm at least once per 4 nours,
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LABITING CONDITION FOR OPERATION

3.9.8.2 Two independent OHR loops shall pe OPERABLE ,»

APPLICABILITY: MODE 6 when the water level above the top of the irradiated

fuel assemblies seated within the reactor pressure vessel 1is
less than 23 feet.

a. with less than the required DHR Toops OPERABLE, immediately
initiate corrective action to return the required loops to
OPERABLE status as SOooOn as possible.

b. The provisions of Specification 3.0.3 are not applicable.

SURVEILLANCE REQUIREMENT

4.9.8.2 Tne required DHR loops shall be determined OPERABLE per Specifica-

e
o
3
e

)

* The normal or emergency power source may be inoperable for each DHR loop.
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3/4.4 REACTOR COOLANT SYSTEM

BASES

3/4.4.1 COOLANT LOOPS AND COULANT CIRCULATION

The plant is designed to operate with both reactor coolant loops in
operation, and maintain DNBR above (1.32/1.30) during all normal operations
and anticipated transients. With one reactor coolant pump not in operation
in one loop, THERMAL POWER is restricted by the Nuclear Overpower Based on
RCS Fiow and AXIAL POWER IMBALANCE and the Nuclear Overpower Based on Pump
Monitors trip, ensuring that the ONBR will be maintained above (1.32/1.30)
at the maximum possible THERMAL POWER for the number of reactor coclant
pumps in operation or the local guality at the point of minimum ONBR equal
to (22/15)%, whichever is more restrictive.

In MODE 3, a single reactor coolant loop provides sufficient heat
removal capability for removing decay heat; houwever, single failure con-
sigerations require that two loops be OPERABLE.

in MODES 4 ana 5, a single reactor coolant loop or DHR loop provides
sufficient heat removal capability for removing cecay heat; but single
farlure considerations require that at least two loops be OPERABLE. Thus,
1f the reactor coolant loops are not OPERABLE, this specification requires
twe OHR loops to be OPERABLE.

The operation of one Reactor Coclant Pump or one DHR pump provides
adequate flow to ensure mixing, prevent stratification and produce gradual
reactivity changes during boron concentration reductions in the Reactor
Coolant System. The reactivity change rate associated with boron reduction
will, therefore, be within tne capability of operator recognition and
control,

13
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3/64.9.8 DECAY HEAT REMOVAL ANU COOLANT CI=CULATION

The requirement that at least one DHR loop be in operation ensures
that (1) sufficient cooling capacity is available to remove cecay heat and
maintain the water in the reactor pressure vessel below 140% as required

ring the REFUELING MODE, and (2) sufficient coolant circulation is main-
a1neg through tne reactor core to minimize the effect of a boron dilution
AC1dent and prevent boron stratification.

- v O

The requirement to have two DHR loops OPERABLE when there is less than
Feetl of water above the core ensures that a single failure of the oper-
ating Uhk loop will not result in a complete loss of decay heat removal

Y. WIth the reactor vessel head removed and 23 feet of water

.
€ core, a large heat sink is available for core cocling. Thus, in

the event of & failure of the operating OHR loop, adequate time is provided
td Initiate emergency procedures to cool the core.

U v L &V



