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Three Mile Island Nuclear Generating Station, Unit 1
Operating License No. DPR-50

Docket No. 50-280

Technical Specification Change Request No. &

Applicant hereby requests the Commission to change Appendix A

as shown by the enclosed changed pages designated "TMI-1 Change Request
No. 4.,"

Reason for Change Reguest

Changes are requested to impose different operating limits
as derived from sections of the B&W Topical ECCS analysis and thereby
ensure compliance with 10CFR50.46.

Safety Analysis Justifying Change

Change Request Nc. L establishes operating limits that are in
accordance with the results contained in the B&W Topical report, BAW-10091,
B&W's ECCS Evaluation Model Report With Specific Application to 177 FA
Class Plants With Lowered Loop Arrangement. The safety evaluation
supporting these limits is included in B&W Topical Report Nos. BAW-10091
through 10095.
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3.5.2 CONTROL ROD GROUP AND POWER DISTRIBUTION LIIZTS

Avplicability

This specification eppli
rods during power operati

Qb lective

.P @R @@”@UP M .'I Change Request No. L
U \'L:UJ\,LA}&

es to power distribution and cperstisn of control
ion.

To assure an acceptable core power distribution during power cperstion, tc
set a limit on potentiel reectivity insertion fro= a hypotnetical control
rod ejection, and to assure core subcriticality after a reactor ¢ri

Specification
3.5.2.1

3.5.2.2

The availebdle ahu down pargin shall not be less than one per-

cent

Oper

&,

) -

X/k with the highest worth control rod fully withdrawn.
tica with inoperable rods:
Operaticn with more than one inopere:le rod as defined in

Specification L4.7.1 and L.7.2.3 in the safety or regulating
rod banxs shell not be permitted.

If a control rod in the regulating and/or safety rod banks is
declared inoperable in the withdrawn position as defined in

-

Specification Paragraph 4L.T.1.1 end L.7.1.3, an evaluation shall
be initiated irmediately to verify tre existence c{ one percent
Lk/k hot shutdown margin. Boration -2y be initizted to increase
the availadble rod worth either to compenszte for the worth of the
inoperable rod or until the reguleting banxks are fully with-
cra#n, wvhichever occurs first. Simulteneously a progrez of
exercising the remaining regulating and safety rods shell be
initiated to verify operability.

If within one hour of determination of an inopersble rod as
defined in S“eﬂi’ication L.7.1, it is not determired that &
one percent Ax/k hot shutdown margin exists combining the
worth of tqe inoperable rod with each of ihe other rods, the
rez>tor shell be dbrought to the hot standby condition until

+¥ic wamain iz o

-
el e e wD -

Following the determinetion of an inoperabvle rod es defined

in Specificetion L4.7.1, all rods shzll be exercised within
24 hours and exercised weekly until the rod problen is solved.

I’ a control rod in the regulating or safety rod groups is

declared inoperable per L,.7.1.2, power shell be reiuced %o
60% of the thermal power zllowable for the reactor coolant
pump combination.

] 56/ U\;U
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3.5.2.3
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‘ .-I Change Request No. &
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b 9 If a control rcd in the regulating or
groups is declered inoperadle per Spec
operation zay continue provided ithe ro
vositioned such that the rod that was de
pmaintaired within elloweble group averez
Specificetion 4.7.1.2.
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- If the incperedble rod in Paregraph above is in groups
5, 6, 7, or 8, the other rods in the group shall be trirme
to the saz=e position. Normal operation of 100 percent of
therzmal pover elloweble for the reactor coolant pumr com-
bination mey then continue provided that the rod that wes
declared incperable is maintained within ellowable group
average position limits in 3.5.2.5.

O
ot

The worth of a single inserted control rod shall not exceed
0.65 percent Ax/x at rated power or 1.0 percent Ak/k et hot
zero power except for physics testing when the reguirement of
Specification 3.1.9 shall spply.

Quadrant tilt:

a. Except for physics tests if quadrant tilt exceeds 4 percent,
power shall be reduced immediately teo below th pover level
cutoff (see Figures 3.5-24, 3.5-23, end 3.5-2C). Horssver the
power level cutoff value shall be reduced 2 percent for
each 1 percent tilt in excess of 4 percent tilt. For
less than four pump operation, thermal power shall be
reduced 2 percent of the thermal power zllowable for
the reactor coolant pump combination for each 1 percent
tilt in excess of 4 percent.

b. Within a period of 4 hours, the quadrant pever tilt shall
be reduced to less than 4 percent except for physics tests,
or the following adjustments in setpoints and limits shall
be made:

1. The protection system reactor power/imbalance envelope
trip setpoints shall be reduced 2 percent in power for
each 1 percent tilt.

2. The control rod group withdrawal limits (Figures 3.5-2A
3.5-2B, 3.5-2C, end 3.5-2D) shsall be reduced 2 percent in power
for each 1 percent tilt in excess of 4 percent.

-~
e

3. The operational imbalance limits (Figure 3.5-2Z) shall
be reduced 2 percent in power for each 1 percent tilt
in excess of 4 percent.

\
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b
i

If guadrent tilt is in excess of 25 percent, except for
vhysics tests or diazgnostic testing, the reecter will

be placed in the hot shutdown condition. lagnostic
testing during power operation with a guadrant pover tilt
is permitted provided the thermal power allowsble {or the
reactor ccolant pump combinations is resiricted as statad
in 3.5.2.L.2, above

Quadrant tilt shall be monitored on a minimuz freguency of
once every two howrs during power operation above 15 percent
of rated pover.

3-3ka



‘ .-I Change Request No. L

3.5:.245 Control rod positions:
z. Op rating rod zroup overlsp suzll not exceed 25 carcent,
=5 ber:eh:, b=t*°en two sequantiesl zroups except for
physics tess
L. Except for vhysics tests or exarcising ﬂout*o; rods,

the control rod insertion/witadrawsl limits are specified
on Figures 3.5-2A (for up to 100 f~1‘ power days of cpera-

oa), Figure 3.5-2B (for 100 to 44D full power days of
opera ion), Fizure 3.5-2C (for after 44D full power days of
oreration) for four pump o;eretion, and Figure 3.5-2D for
three or two pump operation. the control rod position
limi{s ere exceeded, corrective measures shall be taken
izredistely to achieve en acceptable control rod position.
Acceptable conirol rod positions shell be attainsd within
four hours.

c. Except for physics tests, power shall not be increesed
gosve the power level cutoff (3ee Figures 3 S 2A, 3.5-2B, 2nd
3.5-2C) unless the xenon reactivity is within 10 percent of
the eguilibrium value for operztion at rate i power gnd
esyzptotically approaching stzbility

a. Core imbzlance shall be mon
of once evary two hours dur
percent of rsted power. Co
impelance by APSR movement
shell be tazren to mainitein
defired by Figure 3.5-2E.
the envelope dsfined by Figure
snall be tzken to schieve sn accep
gcceptable irbslance is not achiew
rezctor power shall be reduced un
met.

L2 )

ctid
(¥}
£

a nminizum frequency
creration above LO

ive measures (redustion of

tion in resaztor powar)
thin the eavelope

snce is not within
corrective measures
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yithin four nours,
belznce limits zre

e. Safety rod limits are given in 3.1.3.5.

3.5.2.6 The control rod drive patch panels shell be locked abt ell times
with li:tted zecess to be authorizesd by the superiniendani,
2.5 2T A pover rmap shall be taken to varify the expected power distri-
11

bution at pariodic intervels of enproxizmat
days using the incore instrumentetion detection sys

3ases

The power-imbalance envelope defined in Figure 2.5-2Z, is bzsed on LOCA aznalyses
which have defined the moximum linear heat rate (see Figure 3.5-2F) such that
tae meximum clad tempersture will not exceed the Final Acceutance Criteria. {
Cp2ration outside of the power imbalance envelope slone do2s not constitute a
situation that would cause the Final Acceptance Criteria to be exceeded should e |
IOCA occur. The power inbzlance envelope represents the boundzry of operation

r -2 aRale



s =1 Change

mited by the Final Acceptence Criteria only if the csatrol rods
withdrawal/insertion limitz as defined by Figures 3.5 2~, 3.5 23, 3
and if a bt percent quadrant pewer tilt exists. Additional conserva

ducted by application of:
a. Kucleaxr uncertainty factors
Thermal calibration uncertainty

Fuel densificetion effects

Hot rod manufacturing tolerance factors
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" Change Request No. &
rercent overleap be’ a su i 1 rod

-

Xenon trenslent override
APSR (axial power shaping bank)

“na 30 SUsSCcesSsive contrel rod £ros: al.cwed since
the worth of a rod is lower =t the upper and lover part .—,:‘ the sircie. Control
rods are arreanged in groups or banks defined as follows
Group Funection
S —
NI nn q
s 10R ORIRIN
2 Safety S JINL
3 Safety
b Safety
5 Regulating
6 Regulating
T
8

Control rod groups ere withdrawn in seguence beginning with group 1. Groups
5, 6 and 7 are overlespped 25 percent. The normal position a: poewer is for
groups 6 and 7 to be partially inserted.

The minimum available rod worth provides for achieving hot shutdcwn by reactor
trip at any time assuming, the highest worth control rod remains in the full
out position(1),

Inserted rod groups during power operation will not contain single rod worths
greater than (.65 percant .‘.f/... This value hes been s'ncw to be sazfe by the
safety analysis of the h:,’pu.ae:;ca... rod ejection acei dens (2], Single inserted
control rod worth of 1.0 percent Ak/k at beginning of ’1f‘e, hot, zeroc pocwer
would reeult in the same transient peak thermal power, and therefore, the same
environrmental consequences as a 0.65 percent A:/x ejscted rod worth at rated
power.

i1t end imbalance and will satisfy the tech-
nicel specification requirexent If the computer is out of service, then manual
calculation for tilt above 15 percent power and izbalence asbuve 40 percent power
nust be performed at least every ‘wo hours until the computer is reiurned to
service.

The plant computer will scan ¥

The quadrant power tilt limits set forth in Specification 3.5.2.L have beern
established within the thermel enalysis design base using the definition of
quadrant power tilt given in Technicel Specifications, Section 1.6.

During the physics testing progrem, the high flux trip setpocints ere adminis-

tratively set as follows to assure an additional sefety margin is provided:

Test Powar +£1p Betroins
0 <5%
15 SVI’
L0 50%
50 60%
75 85%
>75 105.5%

REFERENCES
(1) FSAR, Section 3.2.2.1.2
(2) FSAR, Section 1k.2.2.2

336 15/ Ui



of Rated Power
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of Rated Power

Pouwer,

"I Change Fegquest No. 4

POOR ORIGINA

i i 1 1

s Ta s T ERCENTASE S5 OF THE 2 THORANAL
T+ SERAT N3 GROLPS.

2. 7T ATLATiI.A2L RESTHICTIONS O% WiITHOURAVAL IpaASfT
ANT & 2z ., Ebi ACTER 0% FULL PORIR vaxS OF
QPEFLTICN.  RIST2 CTIONS OV Vi THORAWAL (HASHLD
AREAS' 23 @ _=TeER VODIFIED AFTER 440 FULL PONER
DavS OF S8IZAT'O SfE FIGURE 3,5-2C)

1+ 182 253

e
- r 182 253

80 - )
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| S— Cutoff
6U — -
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40 9 : OPERATING n
REGION

20 —— —

/
§ . 1 B 1
50 100 150 200 250 300
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G 25 50 13 100
L L i 1 —
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C 25 50 735 100
' 1 1 i -
Group €
0 ¢ T 15 100
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FOR 4 PUMP CPERATION
Ficure 3.5-28
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