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UNITED STATES
_ NUCLEAR REGULATORY COMMISSION

WASHINGTON, D. C. 20555

METROPOLITAN LEDISON COMPANY
JERSEY CENTRAL POWER AND LIGHT COMPANY
PENNSYLVANIA LLECTRIC COMPANY

DOCKET NO. 50-289

THREE MILE ISLAND NUCLEAR STATION, UNIT 1

AMENDMENT TO FACILITY OPERATING LICENSE

Amendment No. 5
License No. DPR-50

The Nuclear Regulatory Commission (the Commission) having found
that: :

A,

B.

The application for amendment by Metropolitan Edison Company,
Jersey Central Power and Light Company, Pennsylvania Electric
ompany (the liccnsces) dated December 13, 1974, complics 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 I;

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

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 (ii) that such activities will be
conducted in compliance with the Commission's regulations;

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

Prior public notice of this amendment is not required since the
amendment does not involve a significant hazards consideration.
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2. Accordingly, the license is amended by a change to the Technical
Specifications as indicated in the attachment to this license

amendment and Paragraph 2.c.(2) of Facility License No. DPR-50
is hereby amended to read as follows:

"(2) Technical Specifications

The Technical Specifications contained in Appendices A
and B, as revised are hereby incorporated in the license.
The licensees shall operate the facility in accordance
with the Technical Specifications, as revised by issued
changes thereto through Change No. 5"

3. This license amendment is effective as of the date of its issuance.

FOR THE NUCLEAR REGULATORY COMMISSION

. Karl R. Goller, Assistant Director
for Operating Reactors
Division of Reactor Licensing

Attachment:
Change No. 5 to the
Technical Specifications

Date of Issuance: MAR 21 1g75



ATTACHMENT TO LICENSE AMENDMENT NO. S
CHANGE NO. 5 TO THE TECHNICAL SPECIFICATION

FACILITY OPERATING LICENSE NO. DPR-50

DOCKET NO. 50-289

Replace pages 3-3, 3-4, and 3-5 with the attached revised pages.
Replace page 3-6 with the attached page (no change was made therein but
is being replaced for numbering sequence only). "Also, replace Figures

3.1-1and 3.1-2 with the attached revised figures.
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.3.1.2 PRESSURIZATICL, ZEATUZ, £37D COOLDOW LITIm%m\UﬁD

Aoplicepility

Applies to pressurization, heatup, and cooldown of the reactor coolant Ssz,..

Objective .
’ i

To assure that temperature and pre ssu*a changes in the reactor coolant system do
& .

not cause cyclic loads in excess of & sizn for reactor coolant system components.
b A

Specification : .

3.1.2.1 . For the first 1.7 x 106 thermal megawatt days (approximating, two
years) tre rzastor coolant pressure and the system heatup and
cooldown rates (with the exception of the pressur12°r) shall be

limited in =zccordance with Figure 3.1-1 and Figure 3.1-2 and
are as follows:

Heatun:

Allowable cormbinations of pressure end terperature shall be to +he
right of and beal e 1limit line in Figure 3.1~-1. Heaztup rates

shall not exceed those spown on Figure 3.1-1.

Cooldown:

Allowable combinations of pressure and temperature for a specific
cooldown szzll bs to the lelt of aznd below the limit 1in in
Figure 3.1-2. Cooldown rates shall not exceed those showﬂ on |
Figure 3.1-2.

Hydro Tests:

[PEROR-PaPN

For isoiharmal systen nydrotests during the first two y°a*s of

operations, the sysiea may bs pressurized ic the limits set forth
in Specificzetion 2.2, wWh2n there are fuel es ssemblies in tha veseel
end to ASME Codz Ssction III 1imits when no fuel assemdlies are
present if the svsiem temperature is 215 F or greater. Th2 sysvenm
may be tested to a pressure of 1155 psig ﬂ“ovxded system temparature
is 175 F or greater. Initial systen hydrotests prior to criticality
may be conducted if the reactor coolant systen temperature 1is 115 F
or greatver. :

3.1.2.2 The secondary side of the steam generator shall not be preswur1zed

above 200 psig if the temperature of the steam generator shell i3
below 100 F.

3.1.2.3 The pressurizer heatup an nd cooldown shall not exceed 1000F in
any one ncur,  The spray s shall not be used if the temperasture
differencs tetween the pressurizer and the spray fluid is greater

. than L3CF.
3.1.2.% Within two years of power operation, Figures 3.1-1 and 3.1-2 shall
pe updated in accordance with eriteria.acceptable to the ALZ.

-

Bases

Al} renctor coolant systenm compone ents are designed to withstan the effects of
cyclic loads due to systen terperature and pressure changes. 1) These cyelic
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loads are introduced . anit lcad transients, reactor “_+Ps, and unit heatup .

and cooldcvwn operations. The nurber of thermal and loading cycles used for design
purposes ere shown in Table L4-8 bf the FSAZ. The mayimum unit heatup and cool- (2)
down rate of 100 F in ony one hour satisfies stress limits for cyclic operation.
The 200 rzig pressure limit for the seccndary side of the steam generator at s
te:peratugs less than 100°F satisfies stress levels for temperatures telcw

the DTT.'~ Trhe reactor vessel plate rmaterial and welds have been tested to
verify corfcrnity to specified requirerents and s maximum NDTT value of 30 F

has been ceterrined ‘ased on Charpy V-notch tests. The maximum NDIT value
obtained feor the stear generator shell rmaterial and welds was LQ F.

The heatup and cooldown limits i- this specification are rot intended to .
lirit instantanecus rates cf temperature change, but are intended to limit tempera-
ture changes such that there exists no one hour interval,

in which e temperature charge greater than the limit takes place.

Figures 3.1-1 and 3.1-2 contain the limitirg fE?ctor coolant system pressure-
termperature reletionship for operetion szt 7T and below to assure that stress
levels are lcw enough tc preclude brittle frazcture. These stress levels and
their bases are defined in Paragraph 4.3.3 of the FSAR.

As & result of fact neutron irradiation in the region of the core, there will
be en increase in the !ITTT with accurulated nuclear operation. The predicted
raximum NDTT increase for the LO-year exposure is shown on Figure 4-10.(

Tre actual shift in NDTT will be deterrinec veriodically during plant operation
by testjrg of irradiated vessel material sa-ples locsted in this reactor
vessel.'” The results of the irradiated szzple testing will be evaluated and
compared to the design curve (Figure 4-11 of the FSAR) being used to predict
the increase in treansition terperature.

The design value for fast neutron (E > 1 ‘eV) exposure of the reactor vessel
is 3.C x 1020 n/em® sec at the refererce desigzn power of 2568 MYE and an
integrated exposure of 2.0 x 1019 n/cmé for 4Q years operaiion. ) The
calculated maximum values are 2.2 x 1010 n/ca® sec end 2.2 xll?lg n/cn®
integrated expcsure for L0 years cveration et €0 percent load. k) Figure 3.1-1
is based on the design vaive which is ccnsiderebly higher than the calculated
value. The DIT value for Figure 3.1-1 is based on the projected NDTT at

the end of the first two years of operation. During these two years, the
energy outrut has been censervatively estimzied to be 1.7 x 106 thermal
megawatt dzys, which is equivalent to 655 deys at 2568 MWt ccre power. The
prcjected fz=st rnsutron exrcosure to the reactor gessel for the two years is
1.7 x 10t n/cm€ vhich is beased on the 1.7 x 107 thermal regawatt days and
the design value for fast neutron exposure.

The ectual shift in NDTT will te establishec periodically during plant overaticn
by testing vessel materiel semples which are irrediated curulatively by securing
them rear the inside wall of the vessel in tre core area. To corpensate for the
increases in the NDTT caused by irrazdiation, the limits on the Pressure-terperature
relationship are periodically changed to stay within the established stress limits
durirg heatup and cooldcwn. :

The NDTT shift and the magnitude of the ther—=al and Pressure stresses are sensitive
to integrated reactor pcwer and not to instertanecus power level. Figures 3.1-1
and 3.1-2 are applicable to reactor core thermal ratings up to 2568 MW:.



The pressure linit line cn Figure 3.2-%1 hzs been selected such that the
rYeactor vessel stress resuiting from internal pressure will not exceed 15
percent yield strengia censicering the folloving:

a. A 25 psi error in meesured pressure

_ c. Haximum differentiasl pressure baiween the p01nt of sy sten pressure
: . measurerent and rsactor vessel inlet for all operatirg pu=p
combination
For adegquate conservatisnm, in lieu c¢f tortions of the Fracture Toughness
Testing Raguirzs aTs c? thez zrorocsed szfeEniiz G to 10-CFR 50, a maxinmw
- pressure of 550 psig and a maxi—um heatup rate of 50°F in any one hour has

.beer 1mposed below 275 F as shown cn. iguré 3.1-1,

*as-*’*‘ cn, based on a stress enalysis of

The spray tezperature differencs
the spray line nozzle is irposed %o =azirtalin the thermal stresses at the
1.

pressurizer spray line nozzle Zelow tThe design lipit., Temperature require-
ments for the steam generaior corres:c:d witn the measured KDTT for the
shell.

REFERENCTS . ' | E -
(1) FSAR, Section k.1.2.b S o |
>(25 -.kSMﬁ éoiler end Pressure Code, Section III, N-k15 | L‘
(3) FSAR, Section k.2.10.5

(4) _ ,FSAR,.Sectioh k.2.3 )

(5) FSAR, Section.h.h.s ) .

(6) FSAR, Sections %.1.2.8 aﬁd 4.3.3



3.1.3 MINIMUM CONDITIOHS FOR CRITICALITY

Apnlicability

Applies to reactor coolant system conditions required prior to ¢riticality.
Objective

a. To limit the mesgnitude of any power excursions resulting from reabtiﬁity
insertion due to moderator pressure and moderator temperature coefficients,

b. To assure that the reactor coolent system will not go solid in the event of
a rod withdrawal or startup accident. -

Specification

3.1.3.1 The reactor coolant temperature shall be ebove 525 F except

for portions of low power physics testing when the require-
ments of Specification 3.1.9 shell apply.

3.1.3.2 Reactor coolant temperature shall be above DIT +10 F.

3.1.3.3 When the reactor coolant temperature is below the minimum
temperature specified in 3.1.3.1 above, except fer portions
of low power physics testing when the requirements of
Specificetion 3.1.9 shell apply, the reactor shall be sub-
critical by an amount equal to or greater than the celculeted
reactivity insertion due to depressurization.

3,1.3.4 The reactor shall be maintained subcritical by at least
one percent Ak/k until a steam bubble is formed and an
indicated weter level between 80 and 385 inches is established
in the pressurizer. ' '
3.1.3.5 Safety rod groups shall be fully withdrawn prior to any other
reduction in shutdown margin by deboration or regulating rod
withdrawal during the approach to criticality with the following
exceptions: :
() 1Inopersble rod per 3.5.2.2.
(b) Physics testing per 3.1.9.

(¢) Shutdown mergin may not be reduced below 1% Ak/k
per 3.5.2.1.

(@) Exercising rods per 4.1.2.
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Indicated Reactor.Coolant System Pressure, psig

2400
2200
2000
1800
1500
1400
1200
1000
800

600

400

200

UPPER PRESSURIZATION

LIRIT

UPPER |
PRESSURIZATION _

=,

LIKIT - \ :

. POINT TEMP.  PRESS.

40 350
215 950
215 1400
380 2215

B'.
HAXIHUM HEATUP . °F in any one
. hour
- 50 . —100 -

| 1 1 |

! ! | L

100 200

30 400
215

;Indicated Rzactor Coolant System Temperature, F

m
- ‘(APAPLICABLE UP TO AN INTEGRATED EXPOSURE

REACTOR COCOLANT SYSTE!

500

TATH Lt L A

L HEATUP LIMITATICN
o
-

1.7 x WIS N/CM2Z0R DTT = 154F)
THREE MILE ISLAND NUCLZAR STATION UNIT !

' FIGURE 3.1-1



psig

Indicated Reactor Coslant System "A' Loop Pressure,

POINT TEMP PRESS

A 380 2275
B 275 1400
c 215 550
D 250 550
E 250 450
2420 [~ f 115 450
' : 2N\ 6 175 200
H 120 200
2200 | RC PUYP COMBINATIONS ALLOWABLE:
_ : ABIVE 185F  ALL
2000 BELOX 1E5F  1-A 1-B:0-A.2-8;1-A.0-8;0-A1-8
(1) WAEN CECAY HEAT REMOVAL SYSTEM (DH) IS
18¢e0 - OPERATING WITHOUT ANY RC PUMPS GPERATING.
INJICATED DH RETURN TEMF. TG THE REACTCR
1600 |- YESSEL SHALL BE USED.
1400 ) ,/B 125 N THE TEMPEAATURT RANGE 2667 10 173F, A
r PAXIMUM STEP TEMPERATURE CHANGE OF 75F
: IS ALLGWABLE FCLLOYED BY A CNE HOUR
1206 } ‘ WINI¥GY HOLD ON TEMPERATURE. IF THE STEP
‘ CHANGE 1S TAKEN BELOW 250F RC TEMPERATURE,
1060 . THE MAXIMUM ALLOWABLE STEP SHALL BE THAT
WHICH YLELDS A FINAL TEMPERATURE OF 175F,
800 THE STEP TEMPERATURE CHANGE 1S DEFINED AS
AC TEYPERATURE(BEFORE STOPPING ALL RC PUMPS)
600 _ /U WINUS THE OH RETURN TEMPERATURE T2 THE REACTOR
- P YESSEL. -
. " _f
400 |- /
. £ 6 "
206 : / .
UPPER PRESSURLZATION '
oL LINIT
“WAXINUM COOLOOSN . T in any ome
hour
(2) —t
- - r— &n _‘______,,
~ 100 ) ' v ‘
ST 2 ( R TR b
530 215
600 500 400 300 200 100

> ,.
indicated Reactor Cooiant Systen Ter.'perature.°F( !

REACTOR COOLANT SYSTEM COOLDOWN LIMITATIONS
(APPLICABLE UP TO DTT = 135F)

THREE MILE ISLAND NUCLEAR STATION UNIT 1

FIGURE 3.1-2



Indicated Reactor.Coolant System Pressure, psig

600
400

200

" . POINT  TEMP.  PRESS.
A 40 550
- B 215 550
c 215 1400
0 380 2215
UPPER PRESSURIZATION
LINIT
UPPER .
PRESSURIZATION _
LIMIY \
Om = ‘ lS
HAXIMUM HEATUP . F in any one
hour
- 50 o —100 >
1 i i { | 1 | { 4
100 200 - 300 400 500
| C 215 .
_fndicated Reactor Coolant System Temperature, F
REACTOR COCLANT SYSTE!

A HEATUP LIMITATIONS

(APPLICABLE UP TO AN INTEGRATED EXPOSURE OF
L7 x WIS N/CM2ZOR DTT = 154F)

THREE MILE ISLAND NUCLEZAR STATION UNIT 1

* FIGURE 3.1-1
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Indicated Reactor Coolant System "A' Loop Pressure,

2430

2200

2000

1809

1600

1490

1200

1000

goo

600

400

96

POINT

' —
TEMP PRESS

A 380 2215
B 215 1400
c 215 550
D 250 550
£ 250 450
— B 3 175 450
. ‘ N\ 6 175 200
H 120 200
= RC PUYP COMBINATIONS ALLOWABLE:
ABAYE 185F  ALL
L BELOS 1B3F  1.A 1-B:0-A.2-8;1-A.0-8;0-A1-8 <
(1) WAEN CECAY HEAT REMOVAL SYSTEM (DH) IS
— OPERATING WITHDUT ANY RC PUMPS GPERATING.
INJICATED DH RETURN TEMF. TG THE REACTGR
= VESSEL SHALL BE USED.
8
/{2y N THE TEMPERATURS RANGE 26067 TO 173F, A
- PAXISUM STEP TEMPERATURE CHANGE OF 7SF
1S ALLGWABLE FOLLOWED BY A CNE HOUR
- WINIYUY HOLD ON TEMPERATURE. 1F THE STEP
CHANGE 1S TAKEN BELOW 250F RC TEMPERATURE,
_ THE MAXIMUM ALLOKABLE STEP SHALL BE THAT
¥HICH YIELDS A FINAL TEMPERATURE OF 175F.
i THE STEP TEMPERATURE CHANGE 1S DEFINED AS
RC TEVYPERATURE(BEIFORE STOPPING ALL RC PUMPS)
/0 MINUS THE DH RETURN TEMPERATURE TQ T4f REACTCR
- . YESSEL, -
c - —f
- E/
G R
B / U /s
UPPER PRESSUAIZATION 7
LINIT
_ — '5
"HAXINUM COOLODSN _r in any one
hour
(27— ’
ot r_ n ‘
- 100 7 5
| |
A, l 1 Iy i A ! ] | | i ’l 4
35 7 i T 1 765 TERRE
530 215
600 500 400 30D 200 180

Ingicates Reactor Cooiant Systea Temperature.

REACTOR COOLANT SYSTEM COOLDOWN LIMITATIONS

(APPLICABLE UP TO DTT = 135F)

THREE MILE ISLAND NUCLEAR STATION UNIT 1

FIGURE 3.1-2



