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o “ UNITED STATES
NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20555

METROPOLITA' EDISON COMPANY

JERSEY CEMTRAL POWER AND LIGHT COMPANY :

PENMSYLVANIA ELECTRIC COMPANY

DOCKET NO. 50-289

THREE MILE ISLAND NUCLEAR STATION, UNIT NO. 1

AMENDMENT TOQ FACILITY OPERATING LICENSE

Amendment No. 39
License No. DPR-50

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

A. The application for amendment by Metropolitan Edison Company,
Jersey Central Power & Light Company, and Pennsylvania
Electric Company (the 1icensces), dated January 9, 1978, as
supplemented, conmplies 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 I3 '

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

D. 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 ’

E. The issuance of this amendment j5 in accordance with 10 CFR
Part 51 of the Commission's requlations 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: .

(2) Technical Specifications

The Technical Specifications contained in Appendices
A and B, as revised through Amendment No. 39, are
hereby incorporated in the license. The licensee
shall operate the facility in accordance with the
Technical Specifications.

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

jssuance.
FOR THE NUCLEAR REGULATORY € MMISSION
e N Y A
T W
Robert W. Reid, Chief
- VOQGrating Reactors Branch #4

Division of Operating Reactors

Attachment:

Changes to the Technical

Specifications

Date of Issuance:
April 27, 1978



ATTACHMENT TO LICENSE AMENDMENT NO. 39

FACILITY OPERATING LICEMSE MO. DPR-50

DOCKET MO. 50-289
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The curve of Figure 2.1-1 is the most restrictive of all possible reactor
coolant pump-maximum thermal power combinations shown in Figure 2.1-2. The
curves of Figure 2.1-3 represent the conditions at which & minimuam DNBR of 1.3
is predicted at the maximunm possible thermal power for the number of reactor
coolant pumps in operation or the local quality at the point of minimun DIER
is equal to 22 percent, (3) whichever condition is more restrictive. °

»
The maximun thermal power for three pump operation is 87.1 percent due to a
power level trip vroduced by the flux~flow ratio (Th.T percent flow x 1.08 =
80.7 percent power) plus the maximum calibration and instrumentation error.
The maximum thermel power for other reactor cooclant pump conditions is produced
in a similer manner.
Using a local quality limit of 22 percent at the point of minimum DNBR as a
basis for curve 3 of Figure 2.1-3 is a conservative criterion even though the
gquality at the exit is higher than the guzlity a2t the point of minimum DHBR.

The DNBR a3 calculated by the B&W-2 correl

Q‘P‘
roint of minimum DIBR, so that the exit DIBR is always higher and is a function
of the pressure.

L+

For each curve of Figure 2.1-3, a p“es%ure- empereture point above and to the
left of the curve would result in a DN3R grester then 1.3 or a local guality
at the point of minimum DI2Z less than 22 percent for that particular rezctor
coolant pump situation. Curve 1 is more restrictive than any other reactor
coolant pump situation tacause any pressure/temperatur i

left of this curve will be above and to the left of the other curves.

REFERFHCES

(1) FSAR, Section 3.2.3.1.1
(2) FSAR, Section 3.2.3.1.1.c
(3) FSAR, Seciion 3.2.3.1.1.k

Amendment No. /17,/, ?/‘/, 39
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2.2 . SHRFDTY LIMITS - REACTOD SYSTEM PRUSOURE ~

Applicebility

Applies to the 1imit on reactor coslant system pressure.

Objectivc

To maintain the integrity of the reactor coolant system and to prevent the
release of significant emounts of fission product activity. N

>
-

Specification .

2.2.1 The reactor coolent system pressure ehall not exceed 2750 prig vhen
there ere fuel assemblics In the recctor vessel.

Bases

The reector coolent system (1) serves as & berrier to prevent redionuclides in
"the reacter coolant from resching the atmosphere. In the event of & fuel cladding
feilure, the reactor coolant syotem is e bhervier exainst the release of fizsion
producis. Fetebliching a system ypressure 1imit helps Lo essure the intesrity

of the reactcer coolunt s The nxirmm trenaient pressure gllowcible in the
reactor coolant syatan varacl undaer the ASHE Code, Section IILT, 1o 3107
of desigr proesoure. (2} Lrencient posesurs rllowible dn tuns ruzetor

7
coolernt systom pipine, vad s Titbines wnder ANSI Seation B3L.T i« 1107 ef
design vressure. Trus, vt 1imit of 2750 psig (1107 of the 2500 psin
depipgn pres ure) hies hoen es iehizd, (2 Th: wiraim ecttingms for tho reacidr
seporive hyin (0005 paips) ond et sofety volves (25020 vaie)
on it LR Rodlar
and Presaun: nret Uode, Winter, 1908

to assure that the rescieor coolaul ayston pressura rafety Lhnlt 1s not
erceeded.  The fnftial hivdresintlce test wvan conaucted at 3175 pelig (1z25%
of deulgn prossure) to vovify the dvieprity of the reactor coolant
pyatenm, Additional curance that the ronctor coolant systom pressure
does net ex d oy liwit ds.vrovided by aetting the preséurizer
olectromatic veljel wvalve at 2255 pein, (4)

Refero:

(1) Forp, Section b ' .
{(2) FoLR, Section 1.3.10.1
(3) FOAR, Section ook

) _(14) PSR, Tedble bl

2--h

VA4
v, 39
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Thermal Power Level, %

-+ 120
(-39.112) DEBR Limit (112) ’ (vu.112)
£ 110
ACCEPTABLE
4 PUMP T 100
KwiFt
Kw/Ft OPERAT 10N ,- Lvést
Limit (-39,87.1) + 90 (87.1) 2 (u4,87.|)
(-57,80)4 1 &0 (60,80)
ACCEPTABLE
1 I
384 PUMP 1L 70
~ OPERATION
R ' " (-39,59.6) L 60 (59.6) 3 (44,59.6)
. (-56.3.56.3) (58.4,58.4)
o | ACCEPTABLE
- | 2,3 & 1 PUMP T 50 (49.2,69.2) -
(-46.4,46.4) OPERATION
1 uo
4 30
L 20
-+ 0
i { i ) ! 1 ! L. 1 1 [ |
-60 -50 -40  -30 -20 =10 O 10 20 30 40 50 60

Reactor Power Imbalance, %

Curve Reactor Coolant Flow {1b/hr)

L 139.8 x 108
2 104.5 x 10°
3 68.8 x 10°

CORE PROTECTION SAFETY LIKITS
THI=1, CYCLE \

Figure 2.1-2

Amendment No. }7’, ;&9/, 39
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The power‘leveiltrip set™Point produced by the power-to—»-OW ratio
provides both high power level and low flow protection in the event the
reactor power level increases Or the reactor coolant flow rate decreases.
The power level trip set point produced by the power to flow ratio
provides overpower DuB protection for all modes of pump operation. For
every flow rate therc is a mexinun permlssible power level, and for
every power level there is a minimum permissible low flow rate. Typical
power level and low flow rate combinations for the pump situaticns of
Table 2.3-1 are as follows: e
1. Trip would occur when four reactor coclant pumps are operatihg
if powver is 108 percent and reactor flow rate is 100 percent,
or flow rate is 92.5 percent and power level is 100 percent.

2. Trip would occur when three reactor coolant pumps are operating
if power is 80.7 percent and reactor flow rate is Th.7 percent
or flow rate is 69.L4 percent and power level is T5 percent.

3. Trip would occur when one reactor coolant pump is operating in
each loop (total of two pumps operating) if the powsr is 53.1
percent and reactor fiow rate is 49.1 percent or flow rate is
45,3 percent and the power level is L9 percent.

The flux/flow.ratios account for the maximun calibration and instrumentation
errors and the maximum variation from the average value of the RC flow
signal in such a manner that the reactor protective system recelves a
conservative indication of the RC flow.

No penaity in resctor coolant flow through the core was tzken for an
open core vent valve beczuse of the core vent valve surveillance progran
during ecach refueling outage.

For safeiy analysis calculations the maximum calibration and instrumentation
errors for the power level wvere used.

The pover-imbalance boundaries are established in order to prevent
reactor thermal linits from being exceeded. These thermal limits are
its or DUPR limits. The recactor power
imbalance (power in the top half of the core minus power in the bottom
half of core) reduces the power level trip oproduced by -the power-to-flow
ratio so that the boundavries of Figure 2.3-2 are produced. The powver-
to-flow ratio reducos the Dower level trip and associabted reactor power/reaclor
power-imbalance boundaries by 1.08 percent for a one percent flow reduction.
<
b. Pump monitors
The redundant pump mnoniteors prevent the minimum core DNBR fromnm
decreasing below 1.3 by tripping the reactor due to the loss
of reactor coolant pump(s). Tne puap monitors also restrict
the power level for the pumber of pumps in operation.

. Y
Amendient No. }4, }/ﬁ 25, 25, 39
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¢, ‘Reactor coolanw system pressure A —
During o stortup eccident from lov power or a slow rod withdrevwel
are trip set peint is recchoed

from high power, the system Righ pre
before the nuvcicar overpower Lrip sct point., The trip setting linit
ghown in Fipare 2.3-1 for high reector coolunt syastem pressure has
been established to maintein the syston pressure Lelow the safety
Timit (2750 psig) for eny design {renstent. Due to calibration and
snstrwnent errors, the safety enalycis gsavmed a 45 psil pressare
error in the high reactor coolant syciem pressure trip setting.
’ " }‘
The low pressure {18090 psig) and veriabhle low pressure {11..75 Tout -~ 5103)
trip setpoint shown in Migure 2.3-1 have teen established to maintain the
DIB retio greater than or equal to 1.3 for thece design accidents that result
in & pressure reduction (3, h).
Du~ to the calibration #nd instrwsentation errors, the safety snalysis used
a variable low rcactor coolont syshom pressure tyip value of (11.(5 Tout -
5143) and a low pressurc irip value of 1((0 p2ig.

a. Coolant oultlel temperature

The high reactor coolant outlet torperabure trip setting limit
(619 ) shovn in Figure 2.3-1 has Leon esteblished to prevent
excrannlve core coninnt Lesperslures in the oprraiing range.

e ealibrabed ranpge of the tempersture channels of the RPO 1s
520 to G20 F. 'fre trip soipeint of ihe channel is 619 F. Under tlie
worat, eace covivonmept, Tower sarnly verturbations, and arirt, the

: io LT fhia neccuraeay wan arrived at by

3

accuracy of lhe Lrip
swaning the worst cuase solur ies of each module. This is a
conservative ncthod srror unalysis since the ncormal procedure 1is

to use the rost ponn sgruere rethod,

Therefore, it is assured that a trip will occur at a valuc no higher
than 620 1 cren unday woerat conse crnditions.  Yhe safebty snal) sis
J

used & high tomperaiure Lrip vet point of 620 F.

Yhe calibrated ronse of the chonnel 3e thet portion of the spun of
indierticn wiieh Lo been qualillied vith repard Lo drift, Tinecarity, .
yepeantsbility, clLeo  Tnin doos not inply thab the equipnment is
restricbed Lo crerntion within the cnlibrated rangse.  Additional
Lesting, Vs demonsUrnted thet in fact, the terperatuve channel is
futly operaliond Gpproxinately 107 wbove the calibrated range.
4

Sinee it hos leon estebliched . that the channel will trip at a value
of RC cublict temperature npo hipgher thon 620 ¥-even in the worst case,
and Sinee the chuanel is u)ly operational approximately 10% nbove

i

!

Lhe calibroted ranpge and exhitd
istics, it is conciwled that the inetrument design is acceptable.

Reactor buallding preasure

o

S Vimit (W psip)
iy will eccur i the

e hiph reseoter bod Ldhe prosonrs Lein colti

providen pon PUive st anee R TET L R PR N ¥
undikely ovenl ol o ster Tine (il e in Lhe revcior building or
A lono-of-costal ceeidont, cven in Ul whsence of a low reactor
coolaal vyolon pressure Lrip,
Ve
iy
CArendmnent No./"/(, 7, 39
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SETFGINTS FLR REACTCR FPCRER IMBALANCE
TEi-1, CYCLE 4

Figure 2.3-2
Amcndment No. }/7’, /?/3/, 39



f. If a control rod in the regulating or axial power shaping
groups is declsred inoperable per Specification Lk.7.1.2.,
operation may continue provided the rods in the group are
positioned such that the rod that was declared inoperable is
maintained within ellowable group average position limits of
Specification L4.7.1.2.

g. If the inoperable rod in Paragraph "e" above is in grfoups 5, 6,
T, or 8, the other rods in the group may be trimmed tq the same
position. Normal operation of 100 percent of the thermal power
allovable for the reactor coolant pump combination may then
continue provided that the rod that was declared inoperable is
maintained within allowable group average position limits in

3.5.2.5.
3.5.2.3 The worth of single inserted control rods during criticaliiy are
limited by the restrictions of Specification 3.1.2.5 and the Control
‘Rod Position Limits defined in Specification 3.5.2.5.

3.5.2.4  Quadrant tilt:

11 not exceed

a. Except for physics tests ha
4 3 ncore detector systenm.

+4.,019 as determine

b. ¥When the Tull incore detector system 1is not available and
except fo* nhyqics tests quadran
im

-

¢, Vhen neithecr incore detector system above is available and
except for physics tests quadrant $ilt shall not exceed +2.0L%
as determined using the power range channels displayed on the
console for eazch guadrant (cut of core detector uystcm)

i guadrant tilt exceeds the tilt
limit power shal od immediately to helow the power
level cutolf (se 5-24, end 5.5-2». loreover, the
pover level cutofi value shall be reduced 2 percent for each 1
percent tilt in exeess of the tilt 1limit. Por less than four
pump operation, thoermal power shall ba reduced 2 percent of the
thermal pover allowable for the reactor coolant pump combination
for ecach 1 parcent tilt in excess of the tilt limit

4. Except for physi

e, Jithin a period of b hours, the quadrant powe? $ilt shall 1ﬁ
reduced to less than the tilt limit except for physics tests,
the following adjustménis in setpoints and limits shall be

nade :

1. The protection system rcactor power/imbalance envelope
etvoints shall be reduced 2 percent in power for
+3

trip set
exch 1 percent tilt.

Amendment No. 111,252 39



Amendment. No.

n

2. The control rod group withdrawal 1imits (Figures 3.5-2A,
3.5-28, 3.5-2C, 3.5-2D, and 3.5-2H, shall be reduced 2
percent in power for each 1 percent tilt in excess of the
tilt limit.

3. The operational imbalance limits (Figure 3.5-2E,.and 3.5-
2F) shall be reduced 2 percent in power for each”l percent
tilt in excess of the tilt limit.

Except for physics or dizgnostic testing, if quadrant tilt is
in excess of +27.10% determined using the full incore detector

system (FIT), or +25.91% determined using the ninimum incore

detector system (MIT) if the FIT is not available, or +23.0LE
determined using the out of core detector systen (OCT) when
neither the FIT nor MIT are available, the reactor will be
placed in the hot shutdown condition. Diagnositc testing
during power operation withn & guadrant tilt is permitted
provided that the thermal power allowable is restricted as
stated in 3.5.2.L.d above.

Quadrant 1ilt shall be monitored on a minimum freguency of once
every two hours during power operation avove 15 percent of
rated power.
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3.4.2.5 Control Rod PosTtions N~
a. Operating rod group overlap shall not exceed 25 percent +5 per-

c.

cent, between two seguential groups except for physics tests.

Position limits are speeified for regulating and axial power
shaping control rods. Except for physics tests or exercising
control rods, the regulating control rod insertion/withdrawal
limits are specified on Figures 3.5-2A, and 3.5-28 for four
pump operation and Figures 3,5-2C and 3.5-2D three or”two pump
operation. Also cxcepting physies tests or exercising conbrol
reds, the axial power shaping control rod 1nsert10n/w1thdr:wal
limits are specified on Figure 3.5-2id. If any of these control
rod position limits are exceeded, corrective measures shall be
taken immediately to achieve an acceptable control rod position.
Acceptable control rod positicns shall be attained within four
hours.

Except for physics tests, power shall not be increased above
the power level cutoff of 92 percent of rated thermal power
unless one of the following conditions is satisfied:

1. Yenon reactivity never deviated more than 10 percent from
the equilibrium value for operation at 100 percent of
rated thermal power.

2. Xenon reactivity deviated more than 10 percent and is now
within 10 percent of the equilibrium value for operation
at 100 percent of rated thermal power and asymptotically
approaching stability.,

3. Except for Xenon free startup (when 3.5.2.5.c¢.2 applies)
the reactor has operated within a range of 87 to 92 percent
of rated thermal power for a period exceeding 2 hours in
the soluble poiscon control mode.

Core imbalance shall be monitored on a minimum frequency of
once every Lwo h¢u-u during power operation above L0 percent of
rated pover. Except for physics tests, corrective measures
(reducticn of inmba 1uﬁC9 by APSR movemenis and/or reduction in
reactor power) shall be taken to maintain operation within the
envelope defined by Figures 3.5-28, and 3.5-27. If the imbalance
is not within the envelope defined by Figures 3.5-2E, and 3.5~
2F correciive measures shall be taken to achieve an acceptsble
jmbalance. If an acceptable imbalance is nol achieved within
four hours, reactor power shall be reduced until imbalance
limits are met.

Bafety rod limits are given in 3.1.3.5.

3.5.2.6 The control rod drive patch panels shall be locked at all times with
lindited wecess Lo be authorized by the superintendent.

Anendment. No. lf')/ /1’7/ Zf,/,/ , 39




3.5.2.7 A power map shall be taken at intervals not to exceed 30 effective
' full power doys using the incore instrumentation detection system to
verify the power distribution is within the limits shown in Figure
3.5-2G.

Bases

The pover-imbalance envelope defined in Figures 3.5-2E, and 3.5-27 is. based on
LOCA analyses which have defined the maximum linear heat rate (see Fi gure 3.5~
20 such that the maximum clad temperature will not exceed the Final Acceptance
Criteria (2200F). Operation outside of the power imbalance envelope alone
does not constitute a situation that would cause the Final Acceptance Criteria
to be exceeded should a LOCA occur. The power imbalance envelope represents
the boundary of operation limited by the Final Acceptance Criteria only if the
control rods are at the withdrawal/insertion limits as defined by Figures 3.5~
2A, 3.95-2B, 3.95-2C, 3.5-2D, 3.5-24, and i qxuarano tilt is at the limit. Ad-
thlO‘?l conservatism 1is in 3T Toil

e
I}
Q
o0
ot
e}

ea vy a

a. Nuclear uncertainty facto:

Us

b. Thermal calibration uncertainty
c. Fuel densification effects
d. Hot rod manufacturing tolerance factors

e, Postulated fuesl rod bow effecis

The Rod index versus Allowable Power curves of Figures 3.5-24, 3.5-25, 3.5-2C,
3.5-2D, and 3.5-2H descrive three reglons Tnese three regions arve:

1. Permissible operating Region

2. Restricted Regions A .

3. Prohibited Region (Operation in this region is not alloved)
ROTE: Inadvertent operation within the Restricted Region for a period of

four hours is not considered a violation of -2 liniting condition for
operation. The limiting criteriz within the Restricted Region are
potential ejected rod Vorth end ECC3 power peaking and since the
probability of ihese accidents is very low espzeially in a b hour
tine frame, inadvertant operation within the Restrigted Region for a
period of U hours is allowed. .

Amendment No. 1ﬂ/ 75")3: 39
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The 25%5 percent overlap — tween successive control rod r ~ups is allowed
since the worth -of a rod ¥s lower at the upper and lower wert of the stroke.
Control rods are arranged in groups or banks defined as follows:

Grouv Function

Safety
Safetly
Safety
Safety
Regulating
Regulating

Regulating {Xenon transiént override)
APSR (exial power shaping bank )

o —1 O\ W D

Control rod groups are withdrawn in seguence beginning with group 1. Groups
5, 6 and T are overlapped 25 percent. The normal position at power is for
group T to be partially inserted.

The rod position linmits are pased on the most limiting of the following three
eriteria: ECCS power peaxing, shutdown margin, and potential ejected rod
worth. As discussed above, compliance with the ECCS p r peaking criterion
is ensured by the rod position limits., The nminimum av ie rod wvorth,
consistent with the rod position limits, provid for achieving hot shutdown
by reactor trip at any time, assuming the highe trol rod that is
withdrawn remzins in the full out position {1). The rod osition limits also
ensure that inserted rod groups will not contizin single rod worths greater
than: 0.65% Ak/k at rated power. These values have been shown to be safe by
the safety analysis (2) of the hypothetical rod ejection accident. A maximun
single inserted control rod worth of 1.0% &x/k is alloved by the rod position
limits at hot zero power. A single inserted conirol rod worth 1.05Ak/k at
beginning of life, hot, zero power would result in a lower transient peak
thermal power and, thereflore, less severe environmental consequences then
0.65% Ak/k ejected rod worth at rated power.

The plant computer will scan for tilt and imbalance and will satisfy the
technical specification requirements. If the. computer is out of service, than
manual calculation for tili above 15 percent power and imbazlance above L0
percent power muct be performed at least every two hours until the computer is
returned to service.

The quadrant power tilt limits set forth in Specification 3.5.2.4 have been
established within the thermal analysis design basec using an actual core tilt
of +k.92% which is eguivalent to a +h.019 tilt measured with the full incore
instrumentation with measurement uncertainties included.

During the physics test T t
stratively set as follows to assure an additional safely margin is provided

s are aimini-

Test Yower Trip Setpoint
0 <5%
15 50%
Lo 50%
56 60%
(CE 6o%
>T5 1095.5%

Amenduent Na. }/7/, /Z'CJ/, 39
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REFERELCES
(1) TFSAR, Section 3.2.2.1.2

(2) FSAE, Section 1Lk.2.2.2

Amendment No. 39
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Reserved for Figure 3.5-2B
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Reserved for Figure 3.5-2D
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