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& UNITED STATES
NUCLEAR REGULATORY COMMISSION
WASHINGTON, D C. 20655

»

METROPOL ITAN EDISON COMPANY
JERSEY CENTRAL POWER AND LIGHT COMPANY
PENNSYLVANIA ELECTRIC COMPANY
GPU NUCLEAR CORPORATION
DOCKET NO, 50-289
THREE MILE ISLAND NUCLEAR STATION, UNIT NO, 1
AMENDMENT TO FACILITY OPERATING LICENSE

Amendment No. 98
License No. DPR-50

1. The Nuclear Regulatory Commission (the Commission) has found that:

A. The application for amendment by GPU Nuclear Corporation, et al
(the 1icensees) dated March 28, 1984, as revised May 11, 1984, complies
with the standards and requirements of the Atomic Energy Act of 1954,
as amended (the Act) and the Commission's rules and regulations set
forth in 10 CFR Chapter [;

B. The facility will operate in conformity with the application,
the provisions of the Act, and the rules and regulations of the
Commission;

C. There is reasonable assurance (i) that the activities authorized
by this amendment can be conducted without endangering the health
and safety of the public, and (i1) that such activities will be
conducted in compliance with the Commission's requlations;

D. The issuance of this amendment will not be inimical to tre common
defense and security or to the health and safety of the public;
and

E. The issuance of this amendment is in accordance with 10 CFR Part

51 of the Commission's regulations and all applicable requirements
have been satisfied.
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2. Accordingly, the license is amended by changes to the Technical
Specifications as indicated in the attachment to this license
amendment, and paragraph 2.c.(2) of Facility Operating License No.
DPR-50 is hereby amended to read as follows:

Technical Specifications

The Technical Specifications contained in Appendix

A, as revised through Amendment No. 98 , are

hereby incorporated in the license. GPU Nuclear Corporation
shall operate the facility in accordance with the

Technical Specifications.

3. This license amendment becomes effective 45 days after its date of issuance.

FOR THE NUCLEAR REGULATORY COMMISSION

T bt

. Stolz, Chief -
rating Reactors Branch No, 4
Division of Licensing

Attachment:
Changes to the Technical
Specifications

Date of Issuance: August 7, 1984
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The following terms are defined for uniform interpretation of these specificatiocns.
1.1 BATED POWER

Rated power is a steady state reactor core cutput of 2535 MWt.

1.2 RO vy o

1.2.1 COLD SHUTDOWN

The reactor is in the cold shutdown condition when it is subcritical by at
least one vercent Ok/k and Tavg is no more than 200 F. Pressure is defined by
Specification 3.1.2.

1.2.2 HOT SHKUTDOWN

The reactor is in the hot shutdown condition when it is suberitical by at least
one percent Ak/k and Tavg is at or greater than 525 F.

1.2.3 REACTCR CRITICAL

The reactor is critical when the neutron chain reacticon is self-sustaining and
Keff = 1.0.

l1.2.4 HOT STANDBY

The reactor is in the hot standby condition when all of the following conditions
exist: .

a. Tavg is greater than 525 F
b. The reactor is critical

¢. Indicated neutron power on the power range channels is less than
tvo percent of rated powver

1.2.5 FOWER OPERATICN

The reactor is in a power cperating condition when the indicated neutron power
is above two percent of rated pover as indicated on the power range channels.

1.2.6 REFUELING SHUTDOWN
The reactor is in the refueling shutdown condition when, even with all rods

removed, the reactor would be subcritical by at least cne percent Ak/k and tae
coolant temperaturs at the decay heat removal pump suction is no more than



140F . Pressure is defined oy Specification 3.1.2. A refueling
shutdown refers to a snutdown to replace or rearrange all or a portion of
tne fuel assemolies and/or control rocs.

1.2.7 REFUELING OPERATION

An operation inwolving a znange in core geometry Dy manipulation of fuel
or control rods «hen tne reactor vessel nead is removed.

1.2.8 REFUELING INTERVAL

Time petween normal refuelings of tne reactor, not to exceed 24 montns
without prior approval of thne NRC.

1.2.9 STARTUP

The reactor shall De consicered in the start.p mode when tne shutdown
margin is reduced with the intent of going critical.

1.2.10 Tavs

Tayg is cefined as tne aritnmetic average of tne coclant temperatures in
the ot and cold legs of tne loop witn the jreater numoer of reactor
coolant pumps operating if such a distinction of loops can oe mace.

1.2.11 AEATUP - COOLDOWN MOOE

The neatup-cooldown mode is tne range of reactor coolant tmrature
greater than 200° and less than 5259,

1.2.12 STATION, UNIT, PLANT AND FACILITY

Station, unit, plant, ang facility as used in tnese tecnn.cal
specifications all refer to T™MI unit 1.

1.3 OPERABLE

A system, suosystem, train, component or device snall oe OPERABLE or have
OPERABILITY wren it is capable of perfarming its specifiea function(s) ang
wren all necessary attencant instrumentation, controls, elactrical power,
cooling or seal water, lubrication or other auxinar/ equipment tnat are
requirad for the sy .em, subsystem, train, component, or device to perform
its function(s) are also capable of perfarming treir related swport

furction(s).
l.4 PROTECT T NTAT IC
W INSTRUMENT CHANNEL

An instrument channel is thne comoination of sensor, wires, amplifiers aro
output devices wnich are connected for tne purpose of measuring tne value
of a process variaole for cne purpose of coservation, cantrol arg/or
protection. An instrument channel may be either analog or digital.

1.4.2 REACTOR PROTECTION SYSTEM
The reactor protection system is shown in Figures 7.1 and 7-6 of the

FSAR. It is tnat combination of protection channels and associated
circuitry which

Amendment No. 98 1=2




3. MLTING IT FOR OPERATION

3.0 GEN ION REMEN

3.0.1 when a Limiting Conaition for Operation is not met, except as
provided in action calleg for in the specification, within one hour action
shall oe initiated to place the unit in a condition in which tne
specification does not apply by placing it, as applicacle, in :

1. At least HOT STANDBY witnin the next & nours.
2. At least HOT SMUTDOWN within tne following 6 hours, and
3, At least . COLD SHMUTDOWN witnin the subseqguent 24 hours.

where corrective measures are completed that permit operation under the
action requirements, the action may oe taken in accordance with the time
limits of the specification as measured from the time of failure to meet
the Limiting Congition for Operation. Applicanility of these requirements
is stated in the individual specifications.

specification 3.0.1 is not applicacle in COLD SHUTOOWN OR REFUELING SHUTOOWN.
BASES

This specification delineates tne action to oe taken for circumstances not dLreEtly
orovided for in the action requirements of indivicual specifications and wnose
occurrerce would violate the intent of the specification.

3-1




3.1 R CR _COCLANT SYSTEM

3.1.1 OPERATIONAL COMPONENTS

Scolicapility

Acplies to the cperating status of reactor ccolant system comgonents.,
Objective

To specify those limiting conaitions for cperation of reactor coclant system
components wnich must De met to ensure safe reactor cperations.

Scecification
3.1.1.1 Reactor Czslant Pumps

a. Pump comobinations permissible for given power levels
snall be as snown in Specification Table 2.3.1.

b. Power cperation with one igle reactor coolant pump in

each lcop shall e restricted to 24 hours. If tre -

reactor is not returned to an acceptable RC pump
operating compinaticn at the ena of the 24-hour pericd,
the reactor shall be in a hot shutcown congition witﬁln
the next 12 nours.

¢. The boron concentration in the reacter ccolant system
shall not be recuced unless at least one reactar ccclant
pump or cne cecay heat removal cump is circulating
reactor coolant.

1% W Steam Generator

a. Both steam generators shall De cperable wrenever tre
reactor coolant average temperature is above 2509F,

3.1.1.3 Pressurizer Safety Valves

a. The reactor shall not remain critical unless both
pressurizer code safety valves are operable with a lift
setting of 2500 psig + IX.

b. when the reactor is subcritical, at least one pressurizer
coce safety valve snall De cperaple {f all reactor
coolant system openings are closes, except for
fyarostatic tests in accordance witn ASME Boiler anc
Pressure Vessel Coce, Section III.

J-la
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Applies to the operaticnal status of the makeup and purification aand the
cnenical addition systems.

Shlective

To provide for sdequate borstion under all operating conditions i. assure
ability to bring the reactor to a cold shutdown condition.

Specification
The reactor shall not be critical unless the following conditions are met:

3:8:3 Two makeup and purification pumps are operable except as specified
‘v 3.3.2. Specification 3.0.1 applies.

3.2.2 A source of concentrated boric acid selutiom, in addition to the
boreted water storage tank, i3 availatle and operable. This can be
either:

a. The boric acid mix tank comtuinming at least the equivalent of
906 £+3 of 8700 pon borom as boric acid solution with a temperature
of at least 10°F above the crystallization temperature. System
piping and valves necessa’y o establish a flov path from the tank
to the makeup and purificstior system shall alsc be operable and
shall have at least the Jut.e temperature requirement as the boric
acid mix tank. One associated boric acid mump saall be coperable.

b. A rec)simed boric acid storage tank comtaining at least the
equivalent of 906 £13 of 8700 ppe boron as boric acid solution
with & temperature of at least 10°F above the crystallization
temperature. System piping and valves necessary to establish a
flow path from the rank to the makeup and purification system
shall, also be operable and shall have at least the same temperature
requirsment as the reclaimed boric acid tank. One associated
reclaimed duric acid pump shall be operable.

¢ With neither the boric acid mx tank nor the reclaimed boric acid
storage tank OPERABLE, restore one source to OPERABLE status within
< hours or be in at least HOT SHUTDOWN within the next 6 hours and
borated to a SHUTDOWN MARGIN equivalent to 1% delta k/k at 200°F,
restore 1 concentrated boric acid source to OPERABLE status within
the next 7 days or be in Liu'D SHUTDOWN within the next 30 hours.

Sases

The makeup and purification system and chemical addition systems pro:ide control
af the reactor ccolant boran comcentration. (1) This is normally accomplished
by using any of the three makeup and purification pumps in series with a boric
acid pump asrociated with the boric acid mix tank or a reclaimed beric acid pump
associated vith a reclaimed boric acid storage tank. The alternate method of
poration wiil ve the :se of the makeup and puri“ication pumps taking suction
iirectiy from the borated wvater storage tank.

Amendment m.)ﬂ’. $0, 98 =19



3.3 " EMERGENCY CORE COOLIIGl REACTOR BUILDING EMERGENCY COOLING AND |
Agglicabilit!

Applies to the operating status of the emergency core cooling, reactor building
emergency cooling, and reactor building spray systems.

Objective

To define the conditions necessary to assure immediate availability of the
emergency core cooling, reactor building emergency cooling and reactor
building spray systems.

Specification
3.3.1 The reactor shall not be made critical unless the following
conditions are met:
3.3.1.1 Injection Systems
a. The borated water storage tank shall contain a minimum of
350,000 gallons of water having a minimum concentration of
2,270 ppm boron at a temperature not less than 400F,
Specification 3.0.1 applies.
b. Two makeup pumps are operable in the engineered safequards
mode powered from independent essential busses.
Specification 3.0.1 applies.
¢. Two decay heat removal pumps are uperable. Specification
3.0.7 applies.
d. Two decay heat removal coolers and their cooling water
supplies are operable. (See Specification 3.3.1.4)
Specification 3.0.) applies.
e. Two BWST level instrument channels are operable.
f. The two reactor building sump isolation valves (DHV6A/B)
shall be either manually or remote-manually operable.
Specification 3.0.1 applies.
331 s Core Flooding System

a. Two core flooding tanks each containing 1040 &+ 20 ft3 of
borated water at 600 : 25 psig shall be available.
Specification 3.0.1 applies.

b. Core flooding tank boron concentration shall not be less
than 2,270 ppm boron.

C. The eiectrically operated discharge valves from the core
flood tank will be assured open by acministrative control
and position indication lamps on the engineered s.:fequards
status panel. Respective breakers for these valves shall
be open and conspicuously marked. Specification 3.0.1 applies.

d. One core flood tank pressure instrums tation channel and one
core flood tank level instrumentatio:. channe] per tank shall
be operable.

Amendment No. 21, 98 3-21



3.3.1.3

3.3.1.4

w
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e. Core tlood tank (CFT) ‘vent valves CF=V3A and CF-V3B
shal! be closed and the breskers ™ *+he CFT vent
valve motor operators shall be tagrled oopen, excep*t

ggeagipfé:{mg%cvt ;'l)p e?nk leve! and/or pressure,

Reactor Building Soray System and Reactor Suilding Smergency Coo!ing
SysTtem

The following components must be opersble:

a. Two reactor building spray pumps and their associated
spray nozzles headers anc Two reactor building
emergency cooling tans and associateg cooling uniTs
(one in each train). Specification 3.0.1 applies.

b. The sodium hydroxide (NaOH) tank level shal! be
maintained at £ feet + 6 inches lower than the BWST
level as measured by the BWST/NaOH tank differential
pressuye indicator. The NaOH tank concentration shall
be 10.0 + .5 weight percent (X).

c. All manual valves in the discharge |ines of the
sodium hydroxide tank shall be locked open.

Sooling water Systems Specification 3.0.1 applies.

a. Two nuclear service closed cycle cooling water pumps
mus® be operable.

b. Two nucliear service river water pumps musT be operable.

¢. Two decay heat closed cycle cocling warer pumps must
be cperaple.

d. Two cecay heat river water pumps must be cperable.

e. Twc rescrvor building emergency cooling ~iver water
pumps must be operable.

ingineered Safeguards Valves and Interlccks Associated with The
Systems in speciticstions 3.3.1.1, 3.3.1.2, 3.3.1.3, 3.3.1.4 sre

operzvie. Specification 3.0.1 applies.

Maintenance shall be allowed during power cperation on any
companent(s) in the makeup and purification, decay heat, RB emergency
cooling water, RB spray, CFT pressure instrumenration, CFT level
instrumentation, BWST level instrumentation, or cooling watTer systems
which will not remove more than one frain of each system ‘rom service.
Components shall not be removed from service so *that the affected
system train is inoperable tor more *han 72 consecutive hours. |f the
systam is not restored *o meet the requirements of Specifications
3.3.1 within 72 nours, the reactor shail be placed in a cold shutdown
condition within twelve hours.

Amendment No. 33, 80, 98 3-22



3.3.3 Exceptions to 3.3.2 shall be as follovs:
&. Both core flood tanks shall be operable at all times.

b. Both the motor operated vaives associated with the core
flood tanks shall be fully opened at all times.

€. One reactor building cooling fan and associated cooling unit
shall be permitted to be out-of-service for seven days.

3.3.4 Prior to initiating maintenance on Ay of the components, the
duplicate (redundant) comporent shall be tested to assure operability.

Bases

Tae requirements of Specification 3. 3.1 assure that, before the reactor can be
made critical, adequate’ engineered safety features are operable. Tvo engineered
safeguards makeup pumps, two decay heat removal pumps and tvo decay heat resmowval
coolers (along with their respective cooling water systems componerts) are
specified. However, only one of each is necessary to supply emergency coolant

to the reactor in the event of & loss-of-coolant accident. Both core flooding
tanks are required because a single core floodirg tank has insufficient inventory
to reflood the core for hot and cocld-line breaks.

The borated water storage tank is used for three purposes:
A.  As a supply of borated water for accident conditions.(l)

B. As a supply of borated vutef gor flooding the fuel transfer canal
during refueling operation. (2 )

C. As an alternate source of borated wvater for reaching cold shutdown. (3)

Borated vater storage capacity of 350,000 gallons in the BWST is required to
supply emergency core cooling and reactor building spray in the event of a
loss-of-coolant accident. The borated water sStorage tank capacity of 360,000
gallons is based on refueling volume requirenents. Redundant heaters maintain

the borated water supply at s temperature greater than L40OF,

The boron concentration is specified to be in excess of the amount of boron
required to maintain the core 1 percent suberitical at 70 F without any control
rods in the core. This concentration is 1609 Pr= boron wvhile the minimum value
specified in the tanks is 2,270 ppm boron. :

The post-accident reactor building emergency cooling mey be accomplished by three
emergency cooling units, by two sorav Svstems, or bv a combination of one
emergency cooling unit and one spray system. The specified requirements assure
that the required post-accident cozponents are available.\s)

3-23



3.4 DECAY HEAT REMOVAL - TURBINE CYCLE
Applicability

Applies to the operating status of equipment that functions tc remove decay heat,
utilizing the secondary side of the Steam Generators.

Objective

To define the conditions necessary to assure immediate availability of the Emergency
Feedwater (EFW) System and Main Steam Safety Valves.

Specification

3.4.1 With the Reactor Coolant System temperature greater than 2500F, three
independent EFW pumps and associated flow paths shall be OPERABLE with:

a. Two EFW pumps, each capable of being powered from an OPERABLE emergency
bus, and one EFW pump capable of being powered from an OPERABLE steam
supply system. Specification 3.0.1 applies.

b. With one pump or flow path* inoperable, restore the inoperable pump or
flow path to OPERABLE status within 72 hours or be in COLD SHUTDOWN
within the next 12 hours. With more than one EFW pump or flow path*
inoperable, restcre the inoperable pumps or flow paths* to OPERABLE
status or be subcritical within 1 hour, in at least HOT SHUTDOWN
within the next 6 hours, and in COLD SHUTDOWN within the following 6 hours.

¢c. Four of six turbine bypass valves are OPERABLE.

d. The condensate storage tanks (CST) shall be OPERABLE with a minimum
of 150,000 gallons of condensate available in each CST. With a CST
inoperable, restore the CST to operability within 72 hours or be in
at least HOT SHUTDOWN within the next 6 hours, and COLD SHUTDOWN
within the next 30 hours. With more than one CST inoperable,
restore the inoperable CST to OPERABLE status or be subcritical
within 1 hour, in at least HOT SHUTDOWN within the next 6 hours,
and in COLD SHUTDOWN within the following 6 hours. Specification
3.0.1 applies.

*For the purpose of this requirement, an OPERABLE flow path shall mean
an unobstructed path from the water source to the pump and frem the pump
to a steam generator.
3-25
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3.5 INSTRUMENTATION SY

3.5.1 OPERATIONAL SAFETY INSTRUMENTATION
Applicability

Applies to unit instrumentation and contrecl systems.
Objective

To delineate the conditions of the unit instrumentation and safety circuits
necessary %o assure reactor safety.

Specifications

3.5.1.1 The reactor shall not be in a startup mode or in a critical state
-~ =8 L] ' ' L] .

g.g%g”i é.ahteiorneqr.id-.efng%tﬁ i%§ .Tablc 3.5-1, Column 'A' and 'B' are met

3.5.1.2 For op-line testing or in the event of a protectiocn instrument or
channel failure, a key operated channel bypass switch associated with
each reactor protection channel will be used to lock the reactor trip
module in the untripped state as indicated by a light. Only one
channel shall be locked in this untripped state at any one time. Unit
operation at rated power shall be permitted tc conmtinue with Table
3.5-1, Coluzmn "A". Only one channel bypass key shall be kept in the
control room.

3:5.1.3 In the event the number of protection channels operable falls below
the limit given under Table 3.5-1, Column "A", operstion shgll de
limited as specified in Column "C". Specification 3.0.1 applies.

3.5.1.4 The key operated shutdown bypass switch associated with each resctor
protection channel shall not be used during reactor power operation
(except for required maintenance or testing).

3:.%9:1.5 During startup vhen the intermediate range instruments come on scale,
the overlep between the intermediate range and the source range
instruzentation shall not be less than une decade.

3.5.1.6 In the event that one of .he trip devices in either of the sources
supplying pover to tha control rod drive mechanisms fails in the
untripped state, the pover supplied to the rod drive mechanisms
through the failed trip device shall be manually removed within 30
minutes. The condition will be corrected. The remaining trip device
shall be tested within eight hours. If the conditicn is not corrected
and the remaining trip devices are not tested within the & hour
period, the reactor shall be placed in the hot shutdown condition
within an additional 4 hours.

Bases

Every reasonable effort will be made to maintain all safety instrumentation in
cperation. A startup is not permitted unless three power range neutron instru-
mert channels and two channels each of the following are operable: four

327 Amendment No. A€ 98



SASES

for any reason, reactor operation is permissible for the
succeeaing seven days provided that during such seven days the
operable ciesel generator is tested immediately and daily. In
the svent two diesel generators are inoperacle, tne unit snall
pe placed in hot shutdown in 12 hours. If one diesel is not
operacle within an acgitional 24 nour period, tne plant shall ce

placed in cold shutdown within an acditional 24 hours tnereafter.

With one aiesel generator inoperacle, in adaition to the aoove,
verify that: All required systems, subsystems, trains,
components ang devices that depend on the remaining OPERABLE
diesel generator as a source of emergency power are also
OPERABLE or follow specifications 3.0.1.

If one Unit Auxiliary Transformer is inoperable and a 4160 volt
tie from Unit 2 transformer cannot oe placed in service and a
diesel generator becomes incperable, the unit will oe placed in
not shutdown within 12 hours. If one of the atove sources of
power is not made opcerable within an additional 24 hours, the
unit shall be placed in cold snutdown within a*~ acoitional 24
nours thereafter. %

If Unit 1 is separated from tne system wnile carrying its own
auxiliaries, or if only one 230 kv line is in service, continuec
reactar operation is permissiole proviced one emergency dissel
generator shall De started and run continuously until two
transmission lines are restored.

The engineered safeguards 2lectrical bus, switchgear, loag
shegding, and automatic diesel start systems shall be operaple
except as proviced in Specification 3.7.2c apove and as required
for testing. ;

One station battery may be removed from service for not mara
than eight nours.

The Unit Electrical Power System is designed to provide 3 reliable source of power
for balance of plant auxiliaries and a continuously availaole power swply for tne
engineered safeguards equipment. The availability of the various components of the
Unit Electric Power System aictates the permissicle moge of station operation,

Operating Logs document 2quipment operability in accordance with existing
agministrative procedures.

Amendment No. 98
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