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Mr. Henry D. Hukill, Vice President ORB #4 Rd'g Gray File

and Director - THI-1 DEisenhut Vleung..
L GPU Nuclear Corporation OELD'

P. O. Box 480 EJordan
Middletown, Pennsylvania 17057- JNGrace

ACRS-10
Dear Mr. Hukill:

The staff and its consultants have reviewed your letter dated January 26, 1982
-(Lil 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 nee 1 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; therefore, OMB clearance is not required
under P.L.~96-511.

Sincerely,

"0Ff5NAL S!0MID BY:"
John F. Stolz, Chief
Operating Reactors Branch #4
Division of Licensing

Enclosure:
Request for Additional

Information

cc,w/ enclosure:
See next page
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Request for Additional Information
Decay Heat Removal

Three Mile Island, Unit No.1
Docket No. 50-289

1. For hot standby operation, the STSs require that two reactor coolant loops
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
loops to operable status within 72 hours, the reactor is to be in hot
shutdown within the next 12 hours. Baron dilution operations are to be
stopped if an RC loop is not operating. The STSs also 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.b&c 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.

2. 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 two 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 be operating
once per 12 hours.

For the cold shutdown modes, the STSs require that two RHR loops be operable
and at least one loop 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 3.1.1.2.a, 3.4.2,
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.a 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 3.1.1.1.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 justification 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 -- 0TSG 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.

3. 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 loop cannot be made operable, the
STSs action statements require that all refueling operations must be
suspended, all baron dilution operations prohibited, and containment
penetrations providing direct access to the environment must be isolated
within four hours.

If 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 made 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 IE Bulletin
80-12. It is the staff's position that one RHR loop 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 loops 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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ABSTRACT
,a-

report reviews the Three Mile Island, Unit too. 1 (TMI-1),
specification requirements for redundancy in decay heat removal
in all moces of operation. Applicable por tions of the TMI-l

specifications aere compared witn the mocel tecnnical s;.ecifica-
- sabcocx & Wilcox pressurized water reactors. Tne TMI-l tecnnical
ion requirements ao not agree witn those of tne nocel technical

cicns, anc some revisicie to them may be necessary.
<

l

FOREa0RD |j i,

)repcrt is supplieu as part of the "Selectec Operating Reactor
fogram (III)" oeing concuctec for the U.S. huclear Regulatory
Jr., Of fice of fiuclear Reactor Regulation, Division of Licensing, by
po, Inc., Reliability and Statistics Branch.

'

l
.d. fiuclear Regulatory Commission funded the work under the,U

{ticn,B&R 20-19-10-11, FIN fio. A6429.
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~TECHf41 Cal SPECIFICATIONS FOR REDUNDANT DECAY' HEAT REMOVAL CAPABILITY

'THREE MILE ISLAND, UNIT NO. 1 (TMI-lf
,?

.l.0 : INTR 000C[ ION. s
, ,

,
.

. A numcer 5f events 'have occurreo ak operating PWR facilties where
~

. decay heat removal capability has been. seriously degraded due to inadequate
aaministrative controls during shutdown modes 'of One~of these
events, described in IE Information Notice' 80-20,gperation.. occurred at the, Davis-
Besse Unit'No. I plant, on April 19, 1980. 'In IE Bulletin 80-12,' dated

.. May 9,1950, licensees were requested to immediately iniplement administra-
4 tive controls which would ensure that proper means. are available to provide

reduncaat methods of decay heat rernoval. While the function of the bul-
letin _was to ef fect irmiediate action with regard to this problem, the NRC
considersd sit necessary that an amendment of each, license be made to pro-
vice for permanent long-term assurance that redundancy in decay heat
,pmoval capability will be maintained. By letter dated' June 11, 1980,
all PWR licensees were requested to p'ropose technical specifications (TS)
cnanges that provide for redundancy in decay heat removal capability in all
moces of operation; use the NRC model T5 which provide an acceptable solu-
tien of the concern and' include an appropriate safety analysis as a basis;
ano submit the proposeo TS with the basis by> 0ctober 11,19eu.

GPU. Nuclear has proposed that the' existing TMI-1 TS provide adequat
recuncancyindebayheatremovalcapabilityanddonotrequirerevisiong

'

2.0 mREVIEW CRITERIA ' -
-m,

The resiew criteria for this task are co tained in the June 11,19b0
letter f rom'the NMC to all PWR licensees. The'NRC provideo the mouel tecn-
nical specifications (NTS)5 which identify the' normal required redundant
coolant systems and the required actions when redundant. systems are not
available f or a typical two-loop plant ( Appendix A). Tye general review
criteria are: a. '

l. 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.
1

3.0 DISCUdSION'ANDfEVALUATION

Three Mile Island, Unit 1, is a two-loop, Babcock and Wilcox (B&W) PWR
plant. Tne TMI-l TS differ in format from.the Nuclear Regulatory Com-
missions (NRC)'MTS for B&W PnRs. timiting conditions for operation start

i with Section 3 of the TMI-1 TS. Section 3 does not oelineate the limiting
s' conditions by applicaule modes as in tne MS. The modes identif ied in this
. report are based on definitions f ouno in Sedion 1 of TMI-l TS. Similarly,

'I' bection 4 of the TN1-1 TS does not define the: surveillance requirements
| based on applicoble modes.

6
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3.1 Startup and Power Operation--Moces 1 and 2 (Toperating)

The TMI-l TS require that both reactor coolant loops and toth reactor
ccolant pumps in each loop be operating at startup or at full pows e.D

,

With one coolant pump not in operation, the TMI-l TS require a reduction to
75% of full operating power, in agreement with the MTS. Loss of a oolant
pump automatically reouces setpoints for nuclear overpower based on flow
and imbalance and nuclear overpower based on pump monitors; the TMI-l TS do
not require reduction of the nuclear overpower setpoint (power independent
of any other parameter).

*

The TMl-1 TS do not require verification of pump and loop 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 (Taye > 525*F and Keff = 1.00)

The TMI-l TS permit operation with one reactor coolant pump in each
loop idle 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
Shutcown within 12 hours. The TS also prohibit boron concentration reduc-
tion unless at least one reactor coolant or decay heat removal pump is
circulating reactor coolant.

The TMI-l TS do not include the surveillance requirements of MTS
4.4.1.2.1 and 4.4.1.2.2. .

3.3 Shutdown--Moce 4 (TAVG < 525*F), Mode 5 (TAVG 1 200 F), K 1 0.99eff

The TMI-l TS require that both steam generators be operable, as well
as the turoine-driven emergency feedwater pump an'd two half-sized motor-
driven emergency feedwater pumps, wnen TAyc > 250 F; there is, however,
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 Tgyg i 250 F.

The Thl-1 TS ao not contain requirerrents for surveillance of the oper-
ao,ility of the DHR, reactor coolant pump 3 or steam generator loops in
Modes 4 and c..

3.4 Refueling Operations--Mode 6

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

The TMI-l TS do not require surveillance of DHR loops as specifiea in
MTS 4.9.8.1 and 4.9.8.2.

|
|
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f I 4.0 CONCLUSIONS
i

The lhl-1 TS do not agree with the MTS in the following areas:i

(1) They do not follow the MTS format in defining the limiting condi-
tions by applicable moces,

(2) They differ from the MTS in Modes 1 and 2 by not requiring reauc-,. tion of nuclear power monitor setpoints when operating with less'

than four coolant pumps,

(3) They do not reouire having at least one coolant loop in operation

}
in Modes 4 and 5,

(4) They do not require two DHR loops operable in Mode 6 with less
than 23 feet of water above irradiated fuel assemblies,

(5) They do not require closing of containment penetrations in Mode 6
with less than one DHR loop operating.

|
(6) They do not require the surveillance specified in tne MTS in

Modes 1 through 6.
,

t

5.0 REFERENCE 5

1. NRC Information Notice 80-20, May 8, 1980.
.

2. NRC IE Bulletin 80-12, May 1980.

3. NRC letter, D. G. Eisenhut, To All Operat'.ng Pressurized Water,Reac-
tors (PWR's), aated June 11, 1980.

4. GPU Nuclear letter, H. D. Hukill to NRC, J. F. Stolz, " Decay Heat
Removal (DHR) Technical Specifications," uited January 26, 1982.

5. Standard Technical Specifications for Babcock and Wilcox Pressurized
Water Reactors, NUREG-0103-Rev. 3, July 1979.

6. Technical Specifications for Three Mile Island, Unit 1, Amendment 41.

|
to the Final Safety Analysis Report, dated April 16, 1973.
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3/4.4 REACTOR COOLANT SYSTEM

3/4.4.1:j. COOLANT LOOPS AND C00LAtiT CIRCULATION
~

STARTUP AND POWER OPERATION

LIMITING CONDITION FOR OPERATION

3.4.1.1
Both reactor' coolant loops and both reactor coolant pumps in eachloop shall be in operation.

APPLICAoILITY: MODES 1 ano 2.*
ACTION:

With one reactor coolant pump not in operation, STARTUP and POWER OPERATION-

may be initiated and may proceed provided THERMAL POWER is restricted toless than ( )% of RATED THERMAL POWER and within' 4 hours the setpoints for
the following trips have been reduced to the values specified in
Specification 2.2.1 for operation with three reactor coolant pumpsoperating:

1. (Nuclear Overpower).
2.

(huclear Overpower based on RCS flow and AXIAL POWER IMBALANCE).3.
(Nuclear Overpower based on pump monitors).

SURVEILLANCE REQUIREMENT '

4.4.1.1

in operation and. circulating reactor coolant at least once per 12 hours.The above required reactor coolant loops shall be verified to be
4.4.1.2

The Reactor Protective Instrumentation channels specified in the

setpoints changed to the values specified in Specification 2.2.1 for theapplicable ACTION statement above shall be verified to have had their trip
applicable number of reactor coolant pumps operating either:

Within 4 hours after switching to a different pump combination it
a.

|
the switch is made while operating, or,

!

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

I

l'
i

See Special Test Exception 3.10.4
*

ji
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REACT 0n CCCLANT SYSTEM

HGT STANDBY

LIMITING CONDITION FUK OPERATION

3.4.1.2 a. Tne reactor coolant loops listed below shall be OPERABLE:

1. 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 Loeps shall be in
operation.*

APPLICABILITY: MODE 3

ACTIGN:

a. With less than the above required reactor coolant loops OPERABLE,
restore the required loops to GPERABLE status within 72 hours or
be in HOT SHUTDOWN within the next 12 hours.

b. With no reactor coolant loop in operation, suspend all operations
involving a reduction in boron concentration of the Reactor'
Ccalant System and immediately initiate action to return the
required coolant loop to operation.

SURVEILLANCE REQUIREMENT

4.4.1.2.1 At least the above required reactor coolant pumps, if not in
operation, shall be 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
and' circulating reactor coolant at least once per 12 hours.

All re6ctor coolant pumps may be de-energized for up to T hour provided -
*

(1) no operations are permitted that would cause dilution of the reactor
coolant system boron concentration, ano (2) core outlet temperature is
maintainea at least 100F below saturation temperature.

4
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REACTOR COOLANT SYSTEM
~

SHUTOOWN

LIMITING CONDITION FOR OPERATION
|

|
- 3.4.1.3 a. At least two of the coolant 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) ano its associated steam gen-
erator and at least one associateo reactor coolant pump,

3. Decay Heat Removal Loop ( A),*

4 Decay Heat Removal Loop (B),*

b. At least ene of the above coolant loops shall be in
operation.**

; APPLICABILITY: MODES 4 and 5.

ACTION:

With less than the above required loops OPERABEE, immediatelya.
initiate corrective action to return the required loops to
OPERABLE status as soon as possible; be in COLD SHUTOOWN
within 20 hours,

b. With no coolant locp in operation, suspend all operations
involving a reduction in boron concentration of the Reactor
Coolant System and immediately initiate corrective action to
return the required coolant loop to operation.

.

The normal or emergency pcwer source may be inoperaole in MODE 5.*

All reactor coolant pumps and decay , heat removal pumps may be**

oe-energized f or up to I hour provided (1) no operations are permitted that
would cdase dilution of the reactor coolant system boron concentration, and

: (2) core outlet temperature is maintainea at least 010 F below saturation
temperature.

i
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REACTOR COOLANT SYSTEM

bukk t!LLAfiCE REQUIREf'!ENT

4.4.1.3.1 THe required residual heat removal loop (s) saall be determined
OPERABLE per Specification 4.0.5.

4.4.1.3.2 The required reactor Coolant pump (s), if not in operation, shall
be determined to be OPERABLE once per 7 days by verifying correct breaker
alignments and indicated power availability.

4.4.1.3.3 The required steam generator (s) shall be determined OPERABLE by
verifying secondary side level to be greater than or equal to ( )%.

4.4.1.3.4 At least one coolant loop shall be verified to be in operation
ano circulating reactor coolant at least once per 12 hours.

.

O

|

l

I
l

|

| 10

i
- _ . _ _ . .



m
- -a -- ... . . . . . . - . _ , . .. .

.

REFUELING OPERATIONS '

3/4.9.8
RESIDUAL HEAT REMOVAL AND COOLANT CIRCULATION

ALL WATER LEVELS

l'
| LIMITING CONDITION FOR OPERATION

3. 9. 5.1 At least one residual heat removal (DHR) loop shall be inoperation.

APPLICABILITY: MODE 6

ACTIch:

With less than one OHR loop in operation, except as provided in
a.

b. below, suspend all operations involving an increase in the
.

reactor decay heat load or a reduction in boron concentration ofthe Reactor Coolant System. Close all containment penetrations
providing direct access f rom the containment atmusphere to theoutsice atmosphere within 4 hours,

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

The provisions of Specification 3.0.3 are not applicable.
.c.

SURVEILLANCE REQUIREMENT
,

4.9.8.1
At least one OHR loop shall be 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 hours.

.

d
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REFUELING OPERAT10ti5
_

)
LOW WATER LEVEL a

j
L1.IT!hG CONDITI0ti FOR OPERATION i.

3.9.8.2 Two independent OHR loops shall be OPERABLE.*

APPLICABILITY: MODE 6 when the water level above the top of the irradiated
fuel assemblies seated within the reactor pressure vessel is
less than 23 feet.

AC T I O*. :

With less than the. required DHR loops OPERABLE, immediately
a.

initiate corrective action to return the required loops to
OPERABLE status as soon as possible.

b. The provisions of Specification 3.0.3 are not applicable.
SURVEILLANCE REQUIREMENT

4.9.8.2
The required DHR loops shall be determined OPERABLE per Specifica-tion 4.0.5.

.

'
.

i

1

!

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

SASES

3 /4.4.1 COOLANT LOOPS AND COOLANT CIRCULATION

The plant is designed to operate with both reactor coolant loops in
operation, and maintain DNBR above (1.32/l.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 oni

j RCS Flow and AX1AL 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 coolant
pumps in operation or the local quality at the point of minimum DNBR 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; hcwever, single f ailure con-.

siderations require that two loops be OPERABLE.

In MODES 4 and 5, a single reactor coolant loop or OHR loop provides
sufficient heat removal Capability for removing cecay heat; but single
failure considerations require that at least two loops be OPERABLE. Thus,
if the reactor coolant loops are not OPERABLE, this specification requires
twc DHR loops to be OPERABLE.

.

The operation of one Reactor Coolant 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 the capability of operator recognition and
control.

.

!

i
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3/4.9.8
DECAY HEAT REMOVAL AND COOLANT C!nCULATION

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 F as required0

curing tne REFUElihG MODE, and (2) suf ficient coolant circulation is main-
tained through tne reactor core to minimize the effect of a boron dilution
incident and prevent baron stratification.

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

With the reactor vessel head removed and 23 feet of water
above the core, a large heat sink is available for core cooling. Thus, in
tne event of a f ailure of the operating DHR loop, adequate time is provided
to initiate emergency procedures to cool the core.

.
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