UNITED STATES
NUCLEAR REGULATORY COMMISSION

WASHINGTON, D.C. 20555-0001

- CONSOLIDATED EDISON COMPANY OF NEW YORK, INC.

DOCKET NO. 50-247

INDIAN POINT NUCLEAR GENERATING UNIT NO. 2

AMENDMENT TO FACILITY OPERATING LICENSE

Amendment No. 173 .
License No. DPR-26

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

A. The application for amendment by Consolidated Edison Company of
.of New York, Inc. (the licensee) dated September 29, 1993, as
_supp]emented by letter dated April 1, 1994, comp11es with the
standards and requirements of the Atom1c Energy Act of 1954, as
amended (the Act) and the Commission’s rules and regu]at1ons set forth
in 10 CFR Chapter I; ‘ A

B. The fac111ty will operate in Cbnform1ty with the application,
the provisions of the Act, and the ru]es and regulations of the
Commission;

C. There is reasonab]e 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 comp11ance 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 is in accordance with 10 CFR Part
51 of the Commission’s regulations and all applicable requirements
have been satisfied.

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 Fac111ty Operating License No. DPR-26 is hereby
amended to read as follows:
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(2) Technical Specifications

The Technical Specifications contained in Appendices A and B, as
revised through Amendment No. 173, are hereby 1ncorporated in the

- Ticense.  The licensee shall operate the facility in accordance with
the Technical Specifications.

3. This license amendment js effective as of the date of issuance of the COLR

by the licensee to be implemented no Tater than the return to operation
fo]]owxng the 1995 refuellng outage.

FOR THE NUCLEAR REGULATORY COMMISSION

ichael L. Boyld, 1ng Director
Project Directorate I-1

Division of Reactor Projects - I/II
Office of Nuclear Reactor Regulation

Attachment: _
Changes to the Techn1ca]
Spec1f1catlons

Date of Issuance:‘ July 25, 1994



ATTACHMENT TO LICENSE AMENDMENT NO. 173

FACILITY OPERATING LICENSE NO. DPR-26

DOCKET NO, 50-247

Revise Appendix A as follows:

Insert’Pa_es

Remove Pages
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1.25 CORE OPERATING LIMITS REPORT (COLR)

The. CORE OPERATING LIMITS REPORT (COLR) is the unit—épecific document that

provides core operating limits for the current opera;ing reload cycle. These
cycle-specific core operating limits shall be determined for each reload cycle
in accordance with Specifications 6.9.1.8 - 6.9{1.11.> Plant operation within

these operating limits is addressed in individual specifications.
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analyses using values of input parameters without uncertainties. 1In addition,
margin is maintained'by.performing DNB design evaluations to a higher DNBR value,

called the Safety“Limit DNBR. This margin is sufficient to cover applicable rod

bow DNB penalties and provide margin for use in design and operational flexibility.

The curves of Figure 2.1-1 show the loci of points of thermal power;Reactor'Coolanﬁ
System pressure and average temperature below which the calculated DNBR is no less
than the safety Limit DNBR value or the average enthalpy at the vessel exit is less
than the enthalpy‘of saturated liquid.' These curves are based on a peak nuclear

"hot channel factor as stated in the Core Operatlng Limits Report (COLR) and a 1.55

cosine axial power shape.
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3.10 CONTROL ROD AND POWER DISTRIBUTION LIMITS

applicabili

Applies to the limits on core fission power distributions and to the limits on

control rod operations.

obi .
1. to ensure core subcriticality after reactor trip,
2. to ensure acceptable core power distribution during'ppwer operation_in order

to maintaiﬁ fuel integrity in no:malloperation and transients associated
with faults of moderate frequency, supplemented by automatic protection and
by administrative procedures, and to maintain the design basis initial

conditions for limiting.faults, and

3A - to limit potential reactivity insertions caused by hypothetical control rod
ejection. ' '
Specifi ions

3.10.1 o eac 'vft

The shutdown margin'shail be at least as great as that shown in Figure

‘

3.10-1.
3.10.2 Power Distribution Limits
3.10.2.1" At all times, except during low-power physics tests, the hot channel

_factors defined in the basis must meet the limits specified in the Core

Operating Limits Report (COLR).

~ Amendment No. 173 _' ~ 3.10-1



3.10.2.2

3.10.2.2.1

©3.10.2.2.2

Follow1ng 1n1t1a1 core load1ng, subsequent reloading and at regular
effective full-power monthly intervals thereafter, power distribution
maps, using the movable detector system, shall be made to confirm that
the hot channel factor 1imité of the COLR are satisfied. For the
purpose of this comparison, |

The measurement of'total peaking factor, FQMeas' shall be ‘increased by
three percent to account for manufacturing tolerances and further

increased by five percent to account for measurement error.

The measurement of enthalpy rise hot channel factor, FN;H , shall be

increased by four percént to account for measurement error. If either

- measured hot channel factor exceeds its limit specified in the COLR,

the reactor power and high neutron flux trip setpoint shall be reduced

SO0 as not to exceed a fraction of rated value equal to the ratio of the

FQ or FNAH limit to measured value, whichever is less. If subsequent

in-corevmapping cannot, within a 24-hour period, demonstrate that the
hot'channel,factors'are met, the reactor shall be brought to a hot

shutdown condition with return to power ‘authorized only for the pﬁrpose

.of physice testing.

3.10.2.3

3.10.2.4

The reference eduilibrium indicated axial flux difference as a function
of,powet level (called the target flux diffefence) shall be measured at
least once’per effectiQe full—power'qnarter. The target flux
difference must he updated each*effective-full-power menth by linear
interpolation ueing the:most recent measured value and a value of

approximately 0 percent at the end of the cycle life.

Except during physics'tests, during excore calibration procedures and

' except as modlfled by Items 3. 10 2.5 through 3.10.2.7 below, the .

3.10.2.5

Amendment No.

indicated axial flux difference shall be maintained w1th1n the band
spec1f1ed 1n the COLR about the target flux dlfference (deflnes the

band on ax1a1 flux dlfference)

At a powerllevel greater than 90% of rated power,

173 - ©3.10-2



5.

3.10.2.6

3.10.2.6.1

2.

.6.

.7.

7.

.2

If the indicated axial flux difference deviates from its target band,

the flux difference shall be returned to its target band immediately or
the reactor power shall be reduced to a level no greater than 90

percent of rated power.
At a power level no greater than 90Apercént of rated power,
The indicated axial flux difference may deviate from its target band

specified in the COLR for a maximum of one hour (cumulative) in any

24-hour period broVided the flux difference'does not exceed an envelope

bounded by that specified in the COLR at 90% péwer and incréasing by

the value specified in the COLR for each 2 percent of rated_power below

90% power. -

If Specification 3.10.2.6.1 is violated, then the reactor power shall

7be_reduced immediately to no greater than 50% power and,thé high

neutron flux setpoint reduced to no greater than 55 percent of ra;éd

values.

A power increase to a level greater than 90.percent of rated power is

4contingent uponvthe indicated axiél flux difference being within its

target band.
At a power level no greater than 50 percent of rated power,
The indicated axial flux difference may deviate from i£s targét band.

A power increase to a level greater than 50 percent of rated power is

contingent upon the indicated axial flux difference not being outside

its target band for more than two hours (cumulative) out of the

preceding 24-hour.period. One-half the time the indicated axial flux

. difference is out of its target band up to 50% of rated power is to be

counted as contributing to the one hour cumulative maximum the flux
difference may deviate from its target bénd'aﬁAa power level s 90% of

rated power.

Amendment No. 173 ° - . ©3.10-3




‘ . . . .

3.10.2.8 Alarms are prbvided to indicate non-conformanqe with the flux
- difference requirements of 3.10.2.5.1 and the flux difference-time
fequirements of 3.10.2.6.1. If the alarms are temporarily out of
service,‘conformance with the applicable limit sha;l be demonstrated by .
logging the flux difference atxhourly intervals for the first 24 hours

and half-hourly thereafter.

3.10.2.9 If the core is operating above 75% power with one excore nuclear
‘ channel out of service, then core duadrant power balance shall be
-determined once a déy'using movable incore detectors (at least two

thimbles per quadrant).

3.10.3 Quadrant Power Tilt Limits ’ " )
3.10.3.1  Except for physics tests, when the core is operating above 50% of rated

thermal power and the indicated quadrant power tilt ratio exceeds 1.02
but is less than or equal to 1.09, within two hours reduce the quadrant

power tilt ratio to within its limit or the following actions shali be

taken:

a. Restrict core power level and reset the powér range high flux
setpoint thrée perceht.of rated valﬁes for every percent of
indicated power tilt ratio éxceeding 1.0, and

. . N '

b. Verify that the quadrant power tilt ratio is within its limit

within 24 hours after exceeding the limit or restrict cdrevpdwer>
level to less than 50% of rated thefmal power within the next 2

Vhpurs and reduce the powef range high flux trip setpoint to leés
than.or‘equal to 55% of rated thermal §owef within the next 4 |

hours.
3.10.3.2  Except for'physics tests, if the indicated quédranp power tilt ratio’

exceeds 1.09 with the core operating above 50%;of'ratéd thermal power

"and

- Amendment No. 173 : " 3.10-4



a)

b)

there is a siﬁultaneogs indication of a misaligned control rod,
restrict core power level three pércent oﬁ raéed value for every
percent of indicated powér tilt ratio éxceeding_l.o or until coré
power level is less than 50% of rated thermal power. If the
quadrant power tilt ratio is not within its limit Qithin_z hours
after exceeding the limit, ;estficﬁ core power level to less than -
50% of rated thermal power within the next 2 hours and reduce tﬁe

power range high flux trip setpoint to less than or equal to 55%

of rated thermal power within the neit 4 hours.

there is no simultanéous'iﬁdication of a misaligned control rod,
reduce thermal poﬁer to less than 50% of rated thermal power
within 2 hours and reduce the power range high flux trip.éetpoint'
to less than or equalito 55% of rated thermal power within the

next:4 hours.

3,10;3.3 The rod position indicators shali be monitored and logged once each

shift tolverify'rod position within each bank assignment.

-3.10.3.4, The tilt deviation alarm shall be set to annunciate whenever the excore

tilt ratio exceeds 1.02, except as hodifiéd in Specificétion 3.10.10.

3.10.4 Rod Insertion Limits
3.10.4.1 . The shutdown rods shall bé withdrawn as specified in the CbLR when the

reactor is critical or approaching criticality (i.e., the reactor is no

longer subcritical by an amount equal to or greater than the shﬁtdpwn'

. margin in Figure 3.10-1).

3.10.4.2 .When the reactor is critical, the control banks. shall be limited in .

~ physical insertion to the insertion limits specified in the COLR.

~

Amendment Nd.
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3.10.4.3

3.10.4.4

Control bank insertion shall be further restricted if:

a. The measured control rod worth of all rods, less the worth of the
most reactive rod (worst case stuck rod), is less than the
feactivity required to provide the design Qalue of available

shutdown,
b. 'A rod is inoperable (Specification 3.10.7).
Insertion limits do not apply during physics tests or during periodice

exercise of individual rods. However, the shutdown margin indicated in

Figure 3.10-1 must be maintained except for the'low-power'physice test

to measure control rod worth and shutdown margin. For this test the

3.10.5 -

3.10.5.1.1-

.3.10.5.1.2

reactor may be critical with all but one control rod inserted.

If a control rod is’ mlsallgned from its bank demand position by more
than +12 steps when indicated control rod position is less than or-
equal to 210 steps wlthdrawnL then rea11gn the rod or determ;ne the

core peaking factors within 2 hours and applyVSpecificatien 3.10.2.

If a control rod is misaligned from its bank demand position by more

than +17, -12 steps when indicated eont:el rod position is greater than

or equal to 211 steps withdrawn, then realign the rod or determine the

3.10.5.2

3.10.5.3

Amendment No.

core peaking factors within 2 hours and apply Specification 3.10.2.

If the restrictions of Specification 3.10.3 are determined not to apply
and the core peaking factors have'hot been determined'within two hours
and the rod remains mlsallgned the high reactor flux setp01nt shall be

reduced to 85% of its rated value

"If the misaligned control rod is not realigned within 8 hours, the rod

shall be declared inoperable.

173 3.0



3.10.6

3.10.6.1

A rod position indicator chahne; shall be capable of determining
control rod position within $12 steps for indicated control rod
position less than or equal to 210 steps withdrawn and +17, —12.steps

for indicated control rod position greater than or equal to 211 steps

. withdrawn, or

“a. For operation between 50 percent and 100 percent of rating, the

3.10.6.2

3.10.6.3

3.10.7

3.10.7.1

position of the control rod shall be checked ihdirectly by core
instrﬁmentation (excore detectors and/or movable incore
detectors)  every shift, or subsequent to rod motion exeeeding 24

steps, whichever occurs first.

b.  During operation below 50 percentIOE rating, no special

monitoring is required.

Not more than one rod position indicator channel per group nor two rod
position indicator channels per bank shall be permitted to be

inoperable at any time.

If a control rod having a rod position indicator channel out of service

is found to be misaligned from Specification 3.10}6;1a, above; then

Specification 3.10.5 will be applied.

Inoperable Rod Limitations

" An inoperable rod is a rod which does not trip or which is declared )

inoperable under Specification 3;10.5,.or which fails to meet the

3.10.7.2

requirements of Specificatien 3.10.8.

Not more than one 1noperab1e control rod shall- be allowed any time the

reactor is cr1t1ca1 except durlng phy51cs tests requ1r1ng intentional

_rod misalignment. Otherwise, the plant shall be brought to the hot

Amendment Nd.

shutdown condition.
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3.10.7:.3

3.10.8

'3.10.9

3.10.10

Basis

® o
If any rod has been declared inoperable, then the potential ejedted rod
worth and associated transient power distribution peaking factors shall
be determined by anaiysis within 30 days. The andlysis shall ihclude
due allowance for non-uniform fuel depletlon 1n the neighborhood of the

inoperable rod. If the analysis results in a more 11m1t1ng

hypothetical transient than the cases reported in the safety analysis,

. the plant power level shall be reduced to an analytically determiﬁgd

part power level which is consistent with the'safe;y analysis.
BQQ_DIQQ;Inma_

At ‘operating temperature and full flow, the drop time of each control
rod_shall be no gréater than 2.4 seconds from gripper felease

to dashpot entry.
E : E -!.AA !I -!

If the rod position deviation monitor is inopérable, individual rod
posxtlons shall be logged once per shift and after a load change

greater than 10 percent of rated power.

dr ow i ito

If one or both of the quadrant power tilt monitors is inoperable,

[_individual upper and lower excore detectorbéalibrated outputs shall be

logged once per shift and after a load change greater than iO percent

of rated power.

Design criteria have been chosen for normal operations, for operational transients

and for those events analyzed in UFSAR Section 14.1 which are cgnsistént with the

fuel intégrity analyses. These relate to fission gas reiease, peilet temperature

and cladding mechanical properties.- Also the minimum DNBR in the core must be’

greater than the safety limits DNBRs .in normal operation or in short-term

transients.

Amendment No.
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‘In addition to the above conditions, the peak linear power density must not exceed
ﬁhe limiting kw/ft-values which result from the large break loss-of-coolant
accident analysis based on the ECCS acceptance criteria limit of 2200°F. This is
‘required to meet the initial conditions assumed for a loss—of-cooiant accident. To
aid in specifying the limits on power distribution the following hot

channel-factors are defined.

Fo(Z), Height Dependent Heat Flux Hot Chapnel Factor is defined as the maximum
local heat flux on the surface of a fuel rod at core elevation 2 divided by the
.average fuel rod heat flux, allowing for manufacturing tolerances on fuel pellets

and rods.

FEQ, Eggingg;igg_ﬂgg;_jlg;_ﬂg;_ghgnngl_ﬁggﬁg; is defined as the allowancé on héat
" flux required for manufacﬁuring tolerances. The ehgineering factor allows for
locai variations in enrichment, pellet aeﬁSity and diametgr, surface area of the
fuel rod and eccentricity of the gap between pellet and clad; Combined
statistically the net effect is a factor of 1.03 to be applied to fuel rod surface

heat flux.

Flay, Nuclear Enthalpy Rise Hot Chanpel Factor is defined as the ratio of the
integfal of linear powér along the rod with the highest integrated power to the

. average rod power.

It should be noted that FNAH is based on an integral and is used as such in the DNB )
caléulations. Local heaﬁ fluxes are obtained by using hot channel and adjagent o
.channel explicit power shapes which take into account variations in horizontal
(x-y) power shapes throughout the core. 'Thus.the horizontal power shape at the

point of maximum heat flux is not hecessarily directly related to FN;H.

The upper bound‘envelopé of the total peaking factor (Fg) specified in the COLR
times the normalized ééaking factor axiél dependence of K(2) specified in the COLR
has been détermined from extenéive ahélyses consideripg allvdperating maneuvers
copsis£en;_with the technical specifications §n power distribution control as gi?en
in Section 3.10. The results of the loss—of;cbolant accident analyses based on the
specified Fgp times K(Z) specified inifhe COLR indicate a peak clad temperaturé'of

less than 2200°F for the worst case doubléfehded cold»lég guillotine break(l).

Amendment No. 173 - 3.10-9



When an Fp measurement is.taken, both experimental error and manufacturing
tolerance must be allowed for. Five percent is the appropriate'allowance for a

fullvcore map taken with -the movable incore detector flux mapping system and three

~ percent is the appropriate allowance for manufacturing tolerance.

In the spec1£1ed limit of FNAH there is an 8 percent allowance for uncertalnties
which means that normal operation of the core is expected to result in FN;H w1th1n
the limits specified in the COLR. The logic behind the larger uncertainty in this
case is that (a) normal perturbations in the radial power shape (e. g.,.rod
mlsallgnment) affect’ FNAH, in most cases without necessarily affecting Fo. (b) the
operator has a direct influence on Fg through movement of rods and can limit it to
the desired value (he has no direct control over FNAH) and (c) an error in the
predictions for radial power shape, whlch may be detected during startup phy31cs
tests can be compensated for in Fg by tighter axial control, but compensation for
FNAH is less readily available. wnen a measurement of F. AH is taken, experimental
error must be allowed for and 4 percent is the appropriate allowance for a full

core map taken w1th the movable lncore detector flux mapping system.

Measurements of the hot channel factors are required as part of startup physics
tests at least each effectiﬁe full-power month of operation, and wheneVer abnormal
power . distribution conditions ‘require a reduction of core power to a level based on
. measured hot channel factors. The incore map taken following 1n1t1al loading

" provides conflrmation of the basic nuclear design. bases, 1nc1ud1ng proper fuel
loading patterns. The periodic monthly incore mapping provides additional
’assurance that the nuclear desxgn bases remain inviolate and identifies operational

anomalies which would otherwise affect these bases.

For normal'operation, it is not necessary to measure these quantities. Instead it *
has been determined that provided certain conditions are observed the, hot channel

factor limits will be met; these condltions are as follows.

1. Control rods in a single banklmove together with no individual rod insertion
differing by moré than 15 incnes from the bank demand position. An indicated
misalignment limit of 12 steps precludes rod misalignment no greater than 15
inches with consideration of maximum instrﬁmentation error.for indicated rod

position less than or equal to 210 steps withdrawn.

_Amendment No. 173 ‘ ‘ o 3;10-10



For indiceted control rod positions greater than or equal to 211 steps
withdrawn,-an indicated miseiignment of +17 steps does not exceed the power
peaking factor limits. The reactivity worth of a rod at this core helght
(211 + steps) is not sufficient to perturb power shapes to the extent that

peaking factors are affected.

2. Control rod banks are sequenced WIth overlapplng banks as described in
Techn1ca1 Specification 3.10. 4.

3. The control rod bank insertion limits are not violated.

4. Axial power distribution control procedures, which are given in terms of flux
difference contreol and control bank insertion limits, are observed. Flux
diffe?ence refers to the difference in sighals between the top and bottom
halves of»two-sectioh excore neutron detectors. The flux difference is a
measure of the axial offset which is defined as the difference in normalized

power between the top and bottom halves of the core.

The perm}tted relaxation in FNAH allows radial power shape changes with rod
insertion to the insertion limits. It has been determined that,’provided the above
‘cond;tions'(l’through 4) are observed, these hot chahnel factors'limits are met .

In the COLR, Fg is arbitrarily limited for P g 0.5 (except for low-power physics
tests). '

The procedures for axial power dlstrlbutlon control referred to above are de31gned _
to minimize the effects of xenon redistribution on the axial power d1str1butlon
durlng_load-follow maneuvers. Ba51ca11y, control of flux difference is required to
limit the difference between the current value of Flux Difference (AI) and a
reference valué which corresponds to the full-power equilibrium value of Axiel
Offset (Axial Offset = AI/fractional-power). The reference value of flux
difference varies with power level and burnup, but, expressed as axial offset, ‘it

varies only with burnup.

Amendment No. 173 - 3.10-11 - - -



The technical specifications'on power distribution control‘assure that the total
peaking factor upper-bound envelope of specified Fp times K(Z) as specified in the
-COLR is not exceeded and xenon distributions are not developed which at a later

time, would cause greater local power peaking even though flux difference is then

w1thin the limits speCified by the procedure.

Thebtarget'(or reference) value of flux difference is determined as follows. At
any time that equilibrium xenon conditions have been established, the indicated
flux difference is noted with the control rod bank more than 190 steps withdrawn
(i.e.) normal full-power operating position appropriate for the time in life,
usually withdrawn farther as burnup proceeds). This value, diVided by the fraction
‘vof full-power at which the core was'operating, is the full—power value of the
target flux difference. Values for all other core power levels are obtained by
multiplying the full-power value by the.fractional power. Since the indicated
equilibrium value was noted no allowances for excore detector error are necessary
and indicated axial flux difference deviation as specified in the COLR is permitted |f
from the indicated reference value. During periods where extensive load following
is required, it-may be impractical to establish the required core conditions for
measuring the target flux difference every month. For this reason,’the:

specification provides two methods for updating the target flux difference; _ - |

Strict control of the flux difference {and rod position) is not as necessary during
part-power operation. This is because xenon distribution control at part power is
not as significant as the control at full power and allowance_has been made in
predicting the heat flux peaking factors for less strict control at part power'
‘Strict control of the flux difference is not p0551b1e during certain physics tests
or during requ1red periodic, excore calibrations which require larger flux
differences than permitted. Therefore, the speCifications on power distribution
control are not applied during physics tests or excore calibrations- this is
acceptable due to the low probability of a significant acc1dent occurring during

these durations

In some instances of rapid plant power reduction, automatic rod motion will cause'l
““the flux difference to deviate from the target bank when the reduced power level is
reached. This does not necessarily affect the xenon distribution suffiCiently to

‘change the envelope of peaking factors which can be reached on a subsequent return ;

Amendment,No. 173 . i 3.10-12
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toifull power within the target bank; however, to simplify the specificatipn, a
limitation of one hour in any period of 24 houré is placed on operation outside the
band. This ensures that the resulting xenon aistributions are not significantly
different from those resulting from operation within the target band. The ‘
instantaneous conséquence of being outside the band, provided rod insertion limits
are observed, is not worse than a 10 percent increment in peaking factor for flux
difference iﬁ the raﬁge specifiedlin thé_COLR. Therefore, while the deviation
.exists, the power level is limited to 90 percent or less depending on the indicated’

flux difference.

I1f, for any reason,'flux difference is not controlled withih_the limit Specified in
the COLR for as long a periodpas one hour, then Xenon distributions may be
significantly changed and operation at 50 percent is required to protect against

potentially more severe consequences of some accidents.

"As discussed above, the essence of the proceduré is to maintain the xenon
distribution in the core as close to the equilibrium full-power condition as
'pcssiﬁle. This is accomplished by using'the boron system to position the control

rods to produce the required indicated flux difference.

Fdr Condition II events, the core is protected from 6verpower and a minimum-DNBk of
less than the safety limit DNBRs by an automaticvprotection system. Comyliéncé
with oper&tiﬁg procedures is'assumed as a precondition for Condition II fransiénts},
.however,~éperatof error and equipment malfunctions are separately assumed to lead

to the cause of the transients considered.

_Quadrant power tilt limits ére based on the following considerations. Ffequeﬁt
power tilts are not anticipéted during.normai operation as this phenomenon is
caused by some asymmetric perturbation, e.g., rod misaiignment'or inlet temperature
mismatéh. A'dropped or misaligned_réd will easiiy be.detected by the Rod Pdsition_
| Indiéation system or core instrumentation per SpeéificatiQn_3110.6,1and core li&its
are protec:ea per Specification 3.10.5. A quadrant tilt»by some other means would
not appear instantaneously but would Build up 6yer égﬁeral hours, and the quadrant
tilt limits are met‘to protect against this situation. They also serve as a backup

protection againét‘the dropped or misaligned'roq. Operational éxperienée shows
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that normal power tilts are less than 1.01. Thus, sufficient time is available to
recognize the presence of a tilt and correct'the cause before-a severe tilt could
build up. During startup and power escalation, however, a large tilt could be
indicated. Therefore, the specification has been written so as to prevent
escalation above 50 percent power if a large tilt is preeent. The numerical limits
are set to be commensurate with design and safety limits for DNB'protection and

linear heat generation rate as described below.

The radial power distribution within the core must satisfy the design.values
assumed for calculation of power capability. Radial‘power distributione'are
measured as part of the startup phy31cs testing and are periodically measured at a
'monthly or greater frequency These measurements are taken to assure that the
radialApower distribution with any quarter core radial power asymmetry conditions
‘are consistent with the assumptions used in power capability analysee. It is not
intended that reactor operation would continue with a power tilt condition which

exceeds the radial power asymmetry considered in the power capability analysis.

The quadrant tilt power deviation alarm ie used to indicate a sudden or unexpectedb
change from thevradial power distribution mentioned above. The:two-percent tilt
alarm setpoint represents a minimum practical value Sonsistent with_instrumentation:
errors and operating procedures. This asymmetry level is sufficient to detect
significant,misalignment of control rods. Misalignment of control rods is _
considered to be the most likely cause of radial power asymmetryb The requirement
for verifying rod p051tion once each shift is imposed to preclude rod misalignmentv

which would cause a tilt condition of less than the 2% alarm level.

The two-hour time interval in this specification is considered ample to identify a
dropped or misaligned rod and complete realignment procedures to eliminate the tilt
condition. In the event that this tilt condition cannot be eliminated w1th1n the
two-hour time allowance, additional time would be needed to 1nvestigate the cause
of the tilt condition. The measurements would include a full-core physics map
utilizing the movable detector system. For a tilt condition S 1.09, an additional

22-hour time interval is authorized to accomplish these_measurements. However, to
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assure that the peak core power is maintained below limiting Values, a reduction of
reactor power of three percent for each one percent of indicated tilt is required.
Physics measurements have indicated that the core radial power peaking would not

exceed a two to one relationship with the indicated tilt from the excore nuclear

detector system for the worst rod'misalignment.

In the event a tilt conditron of £ 1.09 cannot be eliminated after 24 hours, the
reactor power level will be reauced to less than 50% of rated power. To avoid
reset of a large number of protectlon setpoxnts, the power range nuclear
instrumentation would be reset to cause an automatic reactor trip at 55% of allowed
power. A reactor trip at this power has been selected to prevent, with margin,

exceeding core safety limits even with a nine percent tilt condition.

If a tilt ratio greater than 1.09 occurs, which is not due to a misaligned rod, the
reactor power level will be reduced to less than 50%'of rated power for '
1nvest1gatlon. However, if the tilt condition can be identified as due to rod
mlsallgnment, operation oan ‘continue at a reduced power (3% for each 1 percent the

tilt ratio exceeds 1.0) for two hours to correct the rod misalignment.

" Trip shutdown reactivity is provided consistent with plant safety analysis
’assumptions. One percent shutdown is adequate ‘except for steam break analy51s,
which requires more shutdown if the boron concentration is low. Figure 3. 10 1 1s

drawn accordingly.

Rod insertion limits are used.to assure adequate trip reactivity, to.assure neeting
power distribution limits, and to limit the consequence of a hypotheticai rod
ejection accident The avallable control rod react1v1ty,ror excess beyond needs,
decreases w1th decreas1ng boron concentratlon because the negative reactivity
requ1red,to reduce the power level from full power to zero power is largest when

the boron concentration is low.

The intent of the test tolmeasure Controlvrod worth and .shutdown margin
(Specification 3 10 4) is to measure the worth of all rods less the worth of the
worst case for an assumed stuck rod,. that is, the most reactlve rod. The
measurement would be ant1c1pated as part of the initial startup program and

. infrequently over the life of the plant, to be associated pr1mar11y1w1th
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determinations of special interest such as end-of-iife_cooldown,.or startup of fuel
cycles which deviate from normal eQuilibrium conditionsvin terms of fuel loading
 patterns and anticipated control bank worths. These measurements will augment the
normalifuel cycle design calculations and place the knowledge of shutdown

capability on a firm experimental as well as analytical basis.

Operation with abnormal rod configuration during low-power and zero-power testing
is permitted because of the brief period of the test and because spec1a1

precautions are taken during these tests.

The rod position indicator channel isAsufficientiy accurate to detect a rod +7.5
inches away froﬁ its demand position for indicated control rod position less than
or equal to 210 steps withdrawn. An indicated misalignment s 12 steps does not .
.exceed the power peaking factor limits. A misaligned rod of + 17 steps allows for.
an instrumentation error of 12 steps plus 5 steps that are not indicated due to the
1ocation relationship of the RPI coil stack and the control rod drive rod for
indicated rod position greater than or equal to-211 stebs'withdrawn The last five
steps of rod travel are not indicated by the RPI because the drive rod and spider
-assembly have been raised three inches (=5 steps) from rod bottom. ' The react1v1ty
worth of a rod at this core height (211 + steps) is not sufficient to perturb power
shapes to the extent that peaking factors are affected If the rod position '
indicator channel is not operable, the operator will be fully aware of the
inoperability of the‘channel, ana special surveillance of core power tilt
indications, using established procedures and.relying on excore nuclear detectors
and/or movable incore detectors, will be used to verify power distribution
symmetry. Tnese indirect measurements do not have the same resolution if the bank
is near either end of.the core, because a 12fstep misalignment would have no effect
on power distribution. Therefore, it is necessary to apply-the‘indirect checks

‘following significant rod motion.
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One inoperable.control rod is acceptable provided that the powef distribution
limits are met, trip shutdown capability is available, and provided_the potential
hypothetical ejection of the inoperable rod is not worse than the cases analyzed in
the safety analysis report. Thé rod ejection accident.for an isolated
fully-inserted rod will be worse if.ﬁherresidence time of the rod is long enough to
cause significant non-uniform fuel depleéion. The 4 week period is short compared

with the time interval required to achieve a significant non-uniform

fuel depletion.

The required drop time to dashpot entry is consistent with safety analysis.

Bgﬁgzgngg_

1. UFSAR Section 14.3
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CORE OPERATING LIMITS REPORT (COLR)

6.9.1.8 Core operating limits shall bg established and documented prior to each:
reload cycle, or prior to any remaining portion of the cycle, for the

following:
a. Axial Flux Difference limits for Specifications 3.10.2.

b. Height Dependent Heat Flgx Hot Channel Factor for Specification
3.10.2. ‘

c. Nuclear Enthalpy Rise Hot Channel Factor for Specification 3.10.2.
d. Shutdown Bank Insertion Limit for Specification 3.10.4.
‘e. Control Bank Insertion Limits-for.Specificatidn 3.10.4.

©.6.9.1.9 The analytical methods used to determine the core operating limits shall
' _be those pre#iously reviewed and appréVed by the NRC, specifiéally those

described in the following documents:

a. WCAP-9272-P-A, *WESTINGHOUSE RELOAD SAFETY EVALUATION METHODOLOGY, *
July 1985 (W Proprietary). (Methodology for Specification>3.10.4 -
Shutdown Bank Insertion Limit, Control Bank Insertion Limits and

3.10.2 - Nuclear Enthalpy Rise Hot Channel,FactorQ)

b. WCAP-BBBS, *POWER DISTRIBUTION CONTROL AND LOAD FOLLOWING PROCEDURES

' - TOPICAL REPORT®, September 1974 (W Proprietary). (Methodology for
Speéificatiop.3.10.2>- Axial Flux Difference (Constant Axial Offset
Control).) o | ' ‘

c. T.M. Anderson to K. Kniel-(Chiéf of Core Performance Branch; NRC)
January 31, 1980 - Attachmenﬁ; Operaﬁi@n and Safety Analysis
Aspects of'aﬁ Improved_Léad Follow Package. XMethodology'for
Specification 3.10.2 - Axial Flux Difference (Constant Axial Offset
Control).) - » S A
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d. NUREG-0800, Standard Review Plan, US Nuclear Regulatory Commission, .
‘Section 4.3, Nuclear Design, July 1981. Branch Technical Position
CPB 4.3-1, Westinghouse Constant Axial Offset Control (CAOC), Rev.
2, July 1981. (Methodology for Spec1fication 3.10.2 - Axial Flux
Difference (Constant Axial Offset Control) )

e. WCAP-10266-P-A Rev. 2,"THE 1981 VERSION OF WESTINGHOUSE EVALUATION
' MODEL USING BASH CODE®, March 1987, (W Proprietary). (Methodology
for Spec1f1cation 3.10. 2 Height Dependent Heat Flux Hot Channel

Factor )

6.9.1.10 The core operating limits shall be determined such that all applicable
vlimits (e. g , fuel thermal mechanical limits, core thermal hydraulic
limits, Emergency Core Cooling System (ECCS) limits, nuclear limits such
as shutdown margin, transient analysis limits, and accident analysis

limits) of the safety analysis are met.

6f9.1.11 The COLR, including any mid-cycle revisions or supplements, shall be

provided upon issuance for each reload cycle to the NRC.

Specia epo

6.9.2 Special reports shall be submitted to the NRC Regional Administrator of the
Region I Office within the time period specified for each report. These _
reports shall be'submitted covering the activities identified below pursuant

to the requirements of the applicable reference specification;

a. Each containment integrated ieak‘rate_test shall be the subject of a

summary technical report including results of the local leak rate'test.
‘isince the last report. The report shall include analyses and

interpretations of the results which demonstrate complience in meeting .

the leak rate limits specified in the Technical Specifications.
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b. Inoperable fire protection and detection equipment (Specification 3.13).
c. Sealed source leakage in excess of limits (Specification 4.15).
4. The complete results of the steam generétor tube inservice inspection

-(Specification 4.13.C.).

e. ‘Radioactive effluent§ SSpecification 3.9).
£ Radiologicai,enQironmental moqitoripg (Specification 4.1;).

g. Meteorological monitoring instrumentation (Specification 3.15).
" h. r Inoperable radiation and hydrogen monitoring instrumentation

(Specification 3.5) outlining the action taken, the cause of the
inoperability and the plans and schedule fbr'restoring the system to

operable status.
i Operétioh of pverpressure protection system (Speéification 3,1.A74).
6.10  RECORD 'RETENT.ION
'GQ;O.I.Tﬁe following records shall be retéined for atrleéét five yéars:

a. Records and logs of facility operation covering time intervals at each

power level.

b. Records and logs of principal maintenance activities, ihspections,:
repair and replécement of principal items of equipment related to

nuclear safety.

5

. Reportable Event Reports.

d, Records of surveillance activities, inspections and calibrations

required by these Technical Specifications;
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e. Records of réactor tests and experiments.

f. Records of chahges made to Operating P;qcedufes.

g.. Records of radioactive shipments.

h. Records of séaled source leak tests and results.

i. Recofds of annual physical inventéry of all source materigl_on recofd.

6.10.2 The following records shall be retained for the duration of'the Facility

Operating License:
a. _ Record and drawing changes reflecting'faciiity design modifications
made to systems and equipment described in the Updated Final Safety

Analysis Report.

b. Records of new and irradiated fuel inventory, fuel transfers and

assembly burnup histories.
c. Records of facility radiation and contamination surveys.

d. Records of radiation exposure for all individuals entering radiation

control areas. '

e.  Records of gaseous and liquid radiocactive material releases to the
environs. 7 '
f. © Records of transient or operational cycles for those faciiity

components designed for a limited number of transients-or'cycles.

g.  Records of training and qﬁalificatidn for current members of the plant

"staff.
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h. Records of inservice inspections performed pursuant to these Technical )
Specifications.
i. Records of Quality Assurance activities required by the QA Manual

except as noted in 6.10.1.

3. Records of reviews performed for changes made to procedures or

equipment or reviews of teets and experiments pursuant to 10 CFR

50.59.
k. Records of meetings of the SNSC and the NFSC.'
1. Records for Env1ronmental Quallflcatlon whlch are covered under the

prov131ons of Spec1f1cat10n 6.13.

m. Records of anelyses:required by the radiological environmental
mohitering program that would permit evaluationlof tﬁe aceuracy of the
analysis at a later date. This should include procedures effective at
specified times and QA records showing that these procedures were

followed.

n. Records of the service lives of all snubbers addressed by Section 3.12
' of the Technical Specifications, including the date at which the
service life commences and associated installation and maiﬁtenance

records.* . ' : )
6.11  RADIATION PROTECTION PROGRAM

Procedures for _personnel radiation protectlon shall be prepared consistent
with the ‘requirements of 10 CFR Part 20 and shall be approved, malntalned

and adhered to for all operatlons 1nvolv1ng personnel radiation exposu;e.

* The documentatlon referred to hereln is requ1red for all snubbers beglnnlng with

those replaced follow1ng the issuance of Amendment 112.

3

Amendment No. 173 o . 6-26



6.12 HIGH RADIATION AREA

6.12.1 As an acceptable alternative to the *control device' or *alarm signal*

required by 10 CFR 20.203(c) (2):

a. Eaeh High Radiation Area in which the intensity of radiation is greater
than 100 mrem/hr but less than 1000 mrem/hr shall be barricaded and
conspicuously posted as a High Radiation Area and:enﬁraﬁce thereto
shall be controlled by issuance of a Radiation Work Permit ena any
individual or groﬁﬁ of individuals permitted to enter such.arees shall
be provided with a radietion monitoring device which continuously

indicates the radiation dose rate in the area.

b. Each High Rad1at1on Area in which the 1nten51ty of radlatlon is greater
than 1000 mrem/hr shall be subject to the provisions of Specxflcat1on
6.12.1(a) above, and in addition locked doors shall be provided to
prevent unauthorized entry to sﬁch areas and the keys shali be
maintained uqder the adﬁinistra;ive cont;ol of the Watch SuperVieor on

duty.

6.13 iENVIRONMENTAL'QUALIFICATION

_6.13.1 By no later than June 30, 1982 all safety related electr1ca1 equipment in
the facility shall be quallfled in accordance w1th the provisions of
Division of Operatlng Reactors 'Gu1de11nes ‘for Evaluatlng Environmental
Qualification of Class IE Electrlcal Equ1pment 1n Operating Reactors' (DOR
Guldellnes), or NUREG 0588 *Interim Staff P051t10n on Env1ronmenta1 '
Quallflcat1on of Safety-Related Electrical Equlpment * Deécember 1979.
Copies of these documents are attached to Order for Modification of ‘License

No. DPR-26 dated October 24, 1980.
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6.13.2 By no later than December 1, 1980, complete and auditable reéofds must be
‘available and maintained at a central location which describe the
.environmental qualification method used for all safety-related electrical
equipment in sufficient detail to document the degree of compliance with the
DOR Guidelines of NUREG-0588. Thefeafter; such records should be updafed A
and maintained current as’eéuipment ;s replaced, further tested, cf

otherwise further qualified.
6.14 PROCESS CONTROL PROGRAM (PCP)
6.14.1 Licensee initiated changes to the PCP:

1. Shall be submitted to the Commission in the Semiannual Radioactive
Effluent Release Report for the period in which the change(s) was made.
This submittal shall contain:

a. sufficiently detailed information to'totally support the rationale
for the change without benefit of additional or supplemental
information,

b. a determination that theé change did not reduce the overall
conformance of the solidified waste product to existing c?iterié

for solid wastes, and

T c. documentation of the fact that the change has been reviewed and

found acceptable by the SNSC.

2.. Shall become effective upon review and acceptancé by the SNSC.

13
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6.15 OFFSITE DOSE CALCULATION MANUAL (ODCM)
6.15.1 The ODCM shall be approved by the Commission priof to implementation.

6.15.2 Licensee initiated changes to the ODCM:
1. Shall be submitted to the Commission in the Semiannual Radiocactive
Effluent Release Report for the period in which the change(s) was made

effective. »This_submittal shall contain:

a. . éufficientiy.detailed information to'tdtaily support the rationale
for the changé without benéfit of addiﬁional_or supplemental
information. Informatién submitted should cohsist of those pages
of the ODCM to be changed with each page numbered and provided
with an approval and date box, together_with appropriate analyses

or evaluation justifying the change(s);

b. a determination that the change will not reduce the accuracy or

‘reliability of dose calculations or setpoint determinations, and

‘c.‘_ documentation‘of the fact the chénge has been revised and found

acceptable by the SNsC.
2. Shall become effective upon review and acceptance by the SNSC.
6.16 MAJOR CHANGES TO RADIOACTIVE LIQUID, GASEOUS AND SOLID_WASTE SYSTEMS
6.16.1 Licensee initiated major changes to the radicactive waste systems (liquid,
‘gaseous and solid) shall be reported to the Commission in the Semiannual
Radiocactive Effluent Release Report for the period iﬁ which the change was

made. The discussion of each change shall contain:

a. a summary of the evaluation that led to the determination that the

change could be made in aé;qrdance Qith 10 CFR Part 50.59,
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sufficient detalled information to totally support the reason for the

change w1thout benefit of additional or supplemental information,

a‘detailed'description of the equipment, components and processes
involved and the interfaces with other plant systems,

an evaluation of the change, which shows the predicted releases of
radicactive materials in liquid and géseous effluents and/or qﬁantity
of solid waste that differ from those previously predicted in the

license appliCation and amendments théreto,

an evaluation of the change, which shows the expected maximum exposures
to individuals in the Unrestricted Area and to the general population
that differ from those previously estlmated in the license application

and amendments thereto,

a comparison of the predicted releases Qf radicactive materials in
liquid and gaseous effluents and in solid waste to the actual releases
for the period in which the changes are to be made;

an estimate of the exposure to plant operating personnel as a result of

the change, and

documentation of the fact that the change was reviewed and found

acceptable by the SNSC.
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