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

CONSOLIDATED EDISON COMPANY OF NEW YORK, INC.
DOCKET NO. 50-247

INDIAN POINT NUCLEAR GENERATIMG UNIT NO. 2

AMENDMENT TO FACILITY OPERATING LICENSE

Amendment No. 140
License No. DPR-26

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

A. The application for amendment by Consolidated Edison Company
of New York, Inc. (the licensee) dated September 30, 1988, as
supplemented December 30, 1988, January 20, 1989, February 7, 1989,
March 3, 1989, and April 14, 1989, complies with the standards and
requirements of the Atomic Energy Act of 1954, as amended (the Act)
and the Commission's rules and regulations set forth in 10 CFR
Chapter I;

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

C. There is reasonable assurance (i) that the activities authorized
by this amendment can be conducted without endangering the health
and safety of the public, and (ii) 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 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 Facility 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. 140, 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 issuance.
FOR THE NUCLEAR REGULATORY COMMISSION

Reluta.. (rpwr

Robert A. Capra, Director
Project Directorate I-1
Division of Reactor Projects, I/II

Attachment:
Changes to the Technical
Specifications

Date of Issuance: May 18, 1989



ATTACHMENT TO LICENSE AMENDMENT NO. 140

FACILITY OPERATING LICENSE NO. DPR-26

DOCKET NO. 50-247

Revise Appendix A as follows:
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‘The combination of thermal sower level, coolant pressure, and
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2 SAFPETY LIMTTS AND LIMITING SAFETY SYSTEM SETTINGS
2.1 SAPETY LIMIT, RZACTOR CORE

Applicability

Appliaes to the limiting combinations of thermal power, Reactor
Coolant System pressure, and coolant tenperaure during four-loop
and three-loop cperation, and reactor coolant flow during four-
loop .operation,

Objective

To maintain the integrity of the fuel cladding,

Specification

-

coolant temperature shall not exceed the limits shown in Figures
2 . 1-1 .

e The safety limit is exceeded if the point
defined by the combination of Reactor Coolant System average
temperature and power level is at any time above the appropriate
pressure line, :

Amendmenct Mo, 140 2,1-1




Basis

To maintain the integrity of the fuel cladding and prevent fission product
release, it is necessary to prevent overheating of the cladding under all
operating conditions. This is accomplished by operating the hot region of
the core within the nucleate boiling regime of heat transfer, wherein the
heat transfer coefficient is very large and the clad surface temperature
is only a few degrees Fahrenmheit above the coolant saturation temperature.
The upper boundary of the nucleate boiling regime is termed departure from
nucleate boiling (DNB) and at this point there is a sharp reduction of the
heat transfer coefficient, which would result in high clad temperatures and
the possibility of clad failure. DNB is not, however, an observable
parameter during reactor operation. Therefore, the observable parameters:
thermal power, reactor coolant temperature and pressure have been related
to DNB through the W-3 L-grid correlation for analysis of the LOPAR fuel,
and the WRB-1 correlation for evaluation of the OFA. These DNB
correlations have been developed to predict the DNB flux and location of
DNB for axially uniform and non-uniform heat flux distributions. The local
DNB heat flux ratio, DNBR, defined as the ratio of the heat flux that would
cause DNB at a particular core location to the local heat flux, 1is
indicative of the margin to DNB. The DNB design basis is as follows:
There must be at least a 95 percent probability that the minimum DNBR of
the limiting rod during Condition I and II events is greater than or equal
to the DNBR limit of the DNB correlation being used. The correlation DNBR
1imit is established based on the entire applicable experimental data set
such that there is a 95 percent probability with 95 percent confidence that
the DNB will not occur when the minimum DNBR is at the DNBR limit.

In meeting this design basis, uncertainties in plant operating parameters,
nuclear and thermal parameters, and fuel fabrication parameters are
considered statistically such that there is at least a 95X probability with
95% confidence level that the minimum DNBR for the limiting rod is greater
than or equal to the DNBR limit. The uncertainties in the above plant
parameters are used to determine the plant DNBR uncertainty. This DNBR
uncertainty, combined with the correlation DNBR limit, establishes a design
DNBR value which must be met in plant safety analyses using values of input
parameters without uncertainties. In 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
Coolant 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 of 1.62 for the LOPAR
fuel and a 1.65 for the OFA and a 1.55 cosine axial power shape.

Amendment No. 140 2.1-2
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(3) Low pressurizer pressucs - 21870 psig.
(4) Overtemperaturs AT
ATEAT) [(K) =K (T=T') +&, (P =-P') - £(1)]

vhere: AT = Measured AT by hot and cold leg RTDs, °F
AT° < Indicated AT at rated power

= Average temperaturs, °F

= Design full power Tave at rated power, £564.0°F
= Pressurizer pressurs, psig

= 2235 psig

%1.25

= 0.022

= 0.00095

£(Al) is & function of the indicated difference between top
bottom detactors of che power-range nuclear ion chambers;
victh gains to be selectud based on measured instrument response
during plant startup tests such thac:

EE umﬂ._‘ﬁ'!’ﬂt-iﬂ

(1) For q';_ - q, betwaen ~36Z and +7Z, £ (4I) = 0, where q_ and q, are
porccn:-ub:zn POWER in che top and bottom halves §f the "core

respectively, and 1, + Y is tocal POWER in percent of RATED '
POWER; . .

(44) . Por each percent that the magnitude of q_ =~ exceaeds ~-36%, tie

AT Trip Setpoinc shall be m:ou:i;ally-foduc‘kd by 2.14% of 1its
- value at RATED POWER; and :

(141) For each percent that the magnitude of q. = q excaeds +7%, the
AT Trip Setpoint shall be automatically raduced by 2.15% of its
value at RATED POWER.

(5) Overpower AT

a "
‘ - - -
AT £41 ) (X, 'Kﬂ? Ko (T - T)]
vhere: AT = Messured AT by hot and cold leg RTDs, °F .

A‘ro & Indicated AT at ratad pover

T = Average temparaturs, °F

"

T = Indicated full power 'r“‘ at rated pover £ 566.0°F

K, % 1.074

‘5 = Zexo for decreasing average temperaturs

bl -

‘5. 2 0.188, for increasing average tamperaturs (sec/°F)

t6 2 0.001S for T2TY; ‘6 = Q for T&L& T

ar .

by Rats of change of T . .
Amendment No. 140 2.3-2
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(6) Low reactor coolant loop flow:

(a) >90Z of normal indicated loop flow
(b) Low reactor coolant pump frequency - 2 57.5 cps

=
(7) Undervoltage - > 70Z of normal voltage

c. Other reactor trips
(1) High prs ssurizer water lavel - < 922 of span
(2) Low-lov steam generator water level - > 5% of narrow range
ingtruw 2nt span.

Amendment No. 14
mendment No 0 2.3-3




2.  Protective instrumentation settings for reactor trip interlocks
shall satisfy the following conditions:

A. The reactor trips on low pressurizer pressure, high
pressurizer level, and low reactor coolant flow for two or
more loops shall be unblocked when: :

1) Power range nuclear flux210% of rated power, OC

2) Turbine first stage pressure & 10% of equivalent full
load.

B. The single loop loss of flow reactor trip may be bypassed
when the power range nuclear instrumentation indicates € 60%
of rated power.

C. T™e anticipatory reactor trip upon turbine trip shall be
unblocked when the power range nuclear instrumentation
indicates & 358 of rated powet.

3. The Control Rod Protection System,
. - ) shall open
the reactor trip breakers during RCS cooldown prior to Teold
decreasing below 350°F.

Basis g

The high flux resctor trips provi ide redundant protection in the power
range for a power excursion beginning from low power. This trip was used
in the safety analysis.(l)

Mpm:.momclurﬂuxtactoruirhighmpointptotmthc
geactor core against reactivity excursions which are too rapid to be
protected by tecperature and pressure protective circuitry. The
Wmm,ﬁmmmhrcr?z%’umutmtﬂthm
trip point assumed in the accident analysis. (2)(

'nnmzooandmmutmoructoretipsdom;pparmtho
specification as these settings are not used in the transient and
accident analysis ‘PSAR Section 14). Both trips pt%vido protection
during reactor startup. The former is set at about 102 counts/sec and
the latter at a current proportionmal to approximately 25% of rated full

. powar.

Amendment No. 140 2.3~4
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The hizh and low »ressure reactor trips limit the pressure tvange in which
reactor operation is permitted. The high pressurizer pressura reaccor

trip is backed up by the pressurizer code safety valves for overpressure
protaction, and is therefore set lower than the set pressure for these

valves (2485 psig). Thc.law pressurizer pressure reactor trip also trips

the reactor in the unlikely event of a loss of coolant accident. Its secting
limic is consistent with the value assumed in the loss of coolant analysis.(a)

The overtemperature Delta-T reactor trip provides core protection against

DB for all combinations of pressure, powar, coolant temperature, and axial
power distribucion, brovided only that (1) the transient is slow with

respect to piping transit delays from the core to the temperature datecto .
(about 4 seconds)(s), and (2) pressure is within the range between the

high and low pressure reactor trips. With normal axial power distributicn,
the reactor trip limitc, with allowance for errors(Z), is always below the
core safety limit as shown on Figure 2.1-1. If axial peaks are gre;ter than
design, as indicated by difference between top and bottem power range nuclear
decectors, the reactor trip limit is automatically reduced.(§2(7)

The overpower Delta-T recactor trip prevents power density anywhere in the
core from exceeding 118%0of design power density,

and includes corrections for )
_change in density and heat capacity of water with :emﬁerature. and dynamic
édmpinéation for piping delays from the core to the loop temperacure
detectors. The specified set points meet chis requirement and include

(2)

allowance for instrument errors.

Amendment No, 140 2.3=5




* The low flow reactor trip protects the core against DNB in the avent of
a loss of one or two reactor coolant pumps. The undarvoltage roactor
trip protacts the core against DNB in the event of a loss of two or more
reactor coolant pumps. The set points specified arc consistent with the
(8)

values used in the accident analysis. The low frequency reactor coulant
pump trip also protects against a decrease in flow. The specified sect
point assures a reactor trip sighal by opening the ‘reactor coolant pump

breaker before the low flow trip point is reached.

The high pressurizer water level reactor trip protects the pressurizer

safety valvas against water relief. Approximately 1600 f:3 of water (39.75 fc
above the lower instrument tap) corresponds to 927 of span. The speciiied

set pbin: allows margin for inscrument error and transient level overshoot
beyond their trip setting so that the trip function prevents the water level

from reaching the safety valves.

The low-~low steam generator water level reactor trip prcotects againse
postulated loss of feedwater accidents. The specifiad sct poilat assures
that there will be sufficient water inventory in the steam generators

at cthe time of trip to allow for starting delays for the Auxiliary Feedwater

SySCem.(g) N

Specified.rcac:or trips are blocked at low power where they are not requircd
for protection and would otherwise interfere with normal-pLan: operations.
The prescribed set point at which these trips are unblocked assures their
availability in the power range where needed.

Above 10X power, an automatic reactor trip will occur if two reactor coolant
pumps are lcst during operation. Above 60X power, an automatic reactor trip
will occur {f any pump is lost. This lattar trip will orevent the minimum value
of the DNB ratio, DNBR, from going below the safety limit DNBR's during
normal operational transients.

Amendment No. 140 2.3-6




A Turbine Trip causes a direct reactor trip, when operating at or above
35% power, in order to rediuce the severity of the ensuing transient. No
credit was taken in the accident asalyses for operation of this trip.
Punctional capability at the specified trip setting is required to
enhance the overall reliability of the Reactor Protection System.

The steam—-feedwater flow mismatch trip does not appear in the

specification as this setting is not used in the transient and accident
analysis (PSAR Section 14).

To avoid mechanical interference due to thermal contraction between the
fuel and the control rods, )

. an automatic backup to manual tripping
of the control rods is provided. Prior to Tgg)q decreasing below
350°FP during RCS cooldown, the Control Rod Protection System will open
the reactor trip breakers which unlatches the control rod drive shafts
from the CRDMS. '

References
(1) FSAR

14.1
(2) PSAR 14.1.
(3) " PSAR Table 7.4.2

(4) PSAR 14.3.1
(5) ‘PSAR :14.1.2
(6) PSAR 7.

(N FSAR 3.2.1
(8) FSAR 14.1.6
(9) FSAR 14.1.9

Amendment Mo. 140 2.3=7
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capability for removing decay heat; but single failure considerations require
that at least two loops be operable. The resctivity change rate associated
with boron reduction will, therefore, bo vlthin the capability of operator
recognition and control.

The residual heat removal pump will circulate the primary system volume in
approximately one half hour. The pressurizer is of no concern because of the
low pressurizer volume and because the pressurizer boron concentration will be
higher than that of the rest of the reactor coolant system.

Hest transfer analyses show that reactor heat equivalant to 10V of rated power
can be removed with natural circulation only (1); hence, the specified upper
limit of 2% rated power vtthout operating pumps provides a substantial safety
factor.

The specification that all reactor coolant punpa be 'opontional' during power
operation is to assure that adequate core cooling will be provided. This_ flow

will keep the minimun departure from nucleste boiling-ratio above the nf-ty limit DMBRs;

therefore, cladding damage and release of fission products will not ocg,ur.

The Overpressure Protection Systes (OPS) is designed to relieve the RCS
pressure for certain unlikely overpressure transients to prevent thou
incidents from causing the peak RCS pressure from exceeding 10CFRSO, Appondix
G limits. When the OPS is "armed® MOVs 535 and 536 are in the open position,
and the PORVs will open upon receipt of the appropriate aignal. This OPS
arming can be accomplished either automatically by the OPS when the RCS is
below a prescribed temperature or manually by the operator. .

The OPS will be set to cause the PORVs to open at a pressure sufficiently low
to prevent exceeding the Appendix G limits for the following events:

1. Startup of a reactor coolant pump with no other reactor coolant pumps
running and the steam generator secondary side water temperature
hotter than the RCS water temperature.

2. Letdown isolation with three charging pumps operating.

3. Startup of one safety injection pump.

4o Ioss o©of residual heat zremoval causing pressure rise froms heat
' additions from core decay heat or resctor coolant pump heat.

8. Inadvertant activation of the pressurizer heaters.
Consideration of the above events provides bounding PORV setpoints for other

potentisl overpressure conditions. caused by heat or mass additions st low
tamperature.

Amendment Wo. 140 - 4 3.1.A-4



G. EEACTOR.COOLANT SYSTEM PRESSURE, TEMPERATURE, AND FLOW RATE
M

Specifications

The tollouing.DHB Telated paransters partain to four loop steady-state
operation at pove? lcvo;s greacer than 981 of rated full power:

a. Reactor Cooclaat System TveS 573.5°F

b.  Pressurizer Pressure 2 2190 psia
€. Reactor Coolant System Total Flow Rate 2 331,840 gpm

Icem (b), pressurizer pressure, is not applicable during either a
thermal power change in excess of 5% of rated chermal pover per

minute, or a thermal power step change in excess of 102 of rated
thermal power.

Under the applicable operating coddi:iou:. should reactor coolant
temperatures, ravg' OF pressurizer pressure exceed the values given in

ictems (a) and (b), the paramecer shall be resctored to its applicable
range within 2 hours. :

Basis

- The Reactor Control and Protection Sysctem 1s designed to prevent any

anticipacted combination of transient conditions that would result in a
DNBR of less than the safety limit DNBRs.

The limits on reactor coolant system temparature, pressure and loop
coolant flow represent those used in the accident analyses and are
spacified to assure that the values assumed in the accident analyses
are not axceeded during steady-state four loop operation. Indicator

uncertaincies have not been accounted for in determining the DNB
paramster limits on tamperaturs and pressure.

Compliance with che spacified Tanges on Teactor coolant system
temperaturs and pressurizer pressure is demonstrated by verifying thac

the parametars are wvithin cheir applicable ranges at least once each
12 hours.

Compliance with the specified range on Reactor Coolant Syscam total

flov race is demonstrated by verifying cthe paramster is within 1c's
Tange after each refueling cycle. '

Amendment No. 140 3.1.6=1




3.2 CHEMICAL AND VOLUME CONTROL SYSTEM

D Applicability : .

Applies to thc_ operational status of the Cheaical and Volume Coatrol System.

Objective S . ' . ' oo

-‘lb define those e‘on.d.iticn.- of the Q:.cnical and Volume &ntrqi System necessary
to ensure safe reactor operation. !

Specification

A.

Ce.

2

When fuel i3 in the reactor thc::. shall be at least one flow path to the
core for boric acid injesction.

The reactor shall not be made critical unless the following Chemical and
Volume Control System conditions are met.

1. Two charging pumps shall be opejable.

2. The boric acid storage system shall contain a minimmm of 6000 gallons

of 11 1/2% to 13% by weight (20,000 ppm to 22,500 Ppa of boron) boric
acid solution at & temperature of at least 145°P, and at least one
boric acid transfer pump shall be operable.

3. Systes piping and valves' shall be operable to the extent of
establishing one flow path froam the boriec acid storage system and one
flow path from the refueling water storage tank (RWST) to the Reactor
Coolant System. '

4. Two channels of heat tracing shall be cperable for the flow path from
the boric acid storage systeam.

During power operation, the requirements of 3.2.3 2y be modified to allow
any one of the following components to be inoperable. If the systen is
not ‘restored to mest the requirements of 3.2.3 within the time period
specified, the reactor shall be placed in the hot shutdown condition
utilizing normal operating procedures. If the Tequiremsnts of 3.2.B are
not satisfied within an additional 48 hours, the reactor shall be placed
in the cold shutdown condition utilizing normal operating procedures.

1. One of the two operable charging pumps may be rumoved froa service
provided a second charging pump is restored to operable status within
24 hours. . ) . ’

2. The boric acid storage system (including the boric acid transfer
pumps) may be inoperable provided the RWST is operable and provided
that the boric acid storage system and at least ong boric acid
ransfer pump is restored to operable status within 48 hours. .

Anmendment No. 140 3.2-1
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3. ©One channel of heat tracing fer the flow path froa the boric acid.

. storage systea to the Reactor Coolant Systea may bes out of . sarvice
provided the ‘failed channel {s restsred to an oparstle status vithin
7 days and the recundant channcl is desonstrated to bo operable dally
during that period. : .

" ’

4. Both Cblm\‘éll of heat tracing for the flow path froa the boric 2:5id
stcrage systes to-the Raacicer Coolant Systen may be out of service
provided at least one chennel 1o restored to operadle status wishin
48 hours, the reguired flov path is showvn to ba clesr of blockige, )
and the second channel is restored to opcrsbie status withia 7 days.

D. Yhen RSS tamperature is lezs than or egual to 295°P, the reguiresents of
w3dle 3<1.A-2-regarding tho aumber charging pu=ps allowed to be energlizagd
- shall be adhered to. . .

Sagis - »é
L= ]

=ne Chealcal and Volume Control Syste= provides control of the Resactor Csolant
Cysten boron inventory. Shis is pormally sccc=plished by using any one of the
throe charging pu=ps in ssries with either ono of tha two berie acid tsansfar
Fa=os. _An alteTnate mathod of boratisa will bs to msa the chasging pu=23
takiag suction directly f£rca the rofusliag water storage tanXke.

A third wathod will be to depressurize ond use the safcty injectiea. puzds.
ohore aro three sources of bdozated wataer availadle for 4ajectioa thsougy 3
aiffezent pethse . -

(1) The b.rtc" acid traacfer pu=po eaa deliver the coatezts of tha dorlic asid.
etozags systen to thes charging pu=pse

(2) S elu‘rqlng $=pc can take suction frea the rufucling vater starnge
tanke (2000 ppo Boren ‘solutlea)s Raference is made to Technical
) gpecification Je3.do . _

€3) e safety " 4ajection pu=ps can take tbeir suction Izo= the

zefueling vater stozage m’k,. s LT D T .
she quantity of Dorle scid in storage froa either tba doric acid stozage
gysten or the refueling vater storage tank is sulficieat to borats tha reastor
eoolant in ordsr to roach £314 shutdowvn at any tiae diriag coze life.

approximately 5700galicns of the 11 3/2¢ to 13% y weight (20,000 gpa to
22,500 ppa ef boren) of boris scid are Tegaized to mset cold shutdowvn
sonditicas. .

thas, a =inixmm of 6000 gallons 43 the doric -ecid .storage systea is
spscified. Aa upper cuncestration 1izit of 13 (22,500 ppa of borea) Soric
scid 1a° the doric ascid storages systea s specified to maintaln solution
solublility at the specificd low te=peraturs. limit of 1i35°%, ©Cas of two
shannels of heat tracing is sufficient to naintain the specified lov"

Joen&aent . 140 | . 3e2=2 :
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3.3 DIGINZIRID SBArXrITY FEATURLS

Applicability -

Applies to the operating status of the Engineersd Safety Pestures.-

= Objective

%o define those limiting eonu.tloan for operation that are necessary: - (1) to
senove decay heat from the oore in emargency or mormal shutdown situatioans,
(2) to zTemove bhest froa eontainment in normal operating and emsrgency

situations,

(3) to remove airborne fodine from the containment atmosphere

follovwing & Design Basis Accident, (4) to minimize containment leakage to the
environment subsequent to a Design Basis Accident.

_U_Eeiueauon

The folloving specificaticns apply except during low $emperature phyuec_t'-un

A. Safety Infjection and Residual Nest Removal Systems ".q,

de- The reactor shall mot be made eritical, except for low t-pcutm-

- physics tests, unless the following conditions axe met: .

\

De

140 3031

'0

The refueling water storage tank coantains mot less than 345,000

gallons of water with & boren @oncentration of at least 2000 ppm.

- rea

Dehteu SR

The tuz accumulators are pressurised to at lun 615 psig nd
each contains & minimum of 787.50¢3 and & maximum of 802.5¢¢3
of water vith a boron soncentration of at least 2000 ppm. lMone
of these four accumulators may be isolated.

Three safety injection pumps together with thelr associsted
piping and valves are operadle.

Tvo residual heat Temoval pumps and heat exchangers together
with their associated piping and valves are operadle.

Swo recirculation pumps together \d.th the associated piping and
nxvu are operable.

®
[ 4
-
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1) Assuring with high weliability that the safeguard wystem will
‘ function properly if required to do so.

2) -Allowvances of sufficient time to oétoet repairs using safe and proper
procedures.

Assuming the reactor has been operating at full rated power for at least 100
days, the wmagnitude o©of the decay - heat dascreases aftsr dnitiasting bhot
shutdowvn. %Thus the requirement for eore ocoling in sase ©f & postulated
Joss-of-coolant accident while in the hot shutdown condition 1s significantly
veduced belov the Twequirements for a postulated Joss-of-coolant -accident
during powsr opsration. Jutting the reactor 4n the bhot shutdown condition
significantly xeduces <the potential <consequences ©f & loss-of-coolant
.aceident, -end also allows wore free access £o wonme ©f the engineered
-safuguards conponents in order £o affect gepairs.

#¥ailure to complets wzepairs «rithin 48 dours of going ¢o the hot shutdown
oondition is considered indicative of a requirement for major maintsnance -and
therefore in such a case the metot is to be m 4ato the ©old shutdown
-goadition.

.o - .. - -

~ ‘ ’ ° - -
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WValves 1810, 744 and 832 are kept in the open position during plant operation
to assure that flov passage from the Tefueling water storage tank will be
availadble during the injection phase of a loss-of-coolant socideant. As an
additional assurance of flovw passage aveilability, the walw motor eoperators
. ars de-energised to prevent an extremely unliksly spurious ¢closure of these
‘walves to take place. This additional precaution is acoeptable since failure
tor manually ve-ustablish powsr to close valwes 1810 and 882, following thé
3njection phase, 48 tolerable as a single failure. Walwe 744 will act mwed to
be slosed following the 4dajection phase. The accumulator dsclation walve
#otor operators are de-ensrgised to prevent an extresmsly unlikely spurious
closure of these wvalves frou eccuring when accumilater oore eooling flov 4s
sequired.

VWith zespect to ths sore vcoling function, there is ecms functional redundancy
for certain ranges of break sises.(3) The measure of effectivensss of the
Safety Injection System 1s the ability »f the pumps and accusulators to kesp
ths wvore flooded or to reflood the vore rapidly where the eore has been
uncovered for postulatsd large area zuptures. The result of the .perforsance
4s to sufficiently linit any increase ian clad tusperature below 8 .value where
easrguncy ©ore oooling objectives wre mste (9) ~3%e gzange ef oore

- protection as a function of break diameter provided by the warioys oe-poauu"'

of the Bafety Injection System is presented in Figure C.M of tlnm

-y - e -
-
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for repair after a loss-of-coolant accident.{6) puring the recirculation
phase following & loss-of-coolant accident, only one of the three component
cooling pumps is required for minimum safegquards.!?)

A total of six service water pumps are installed, only two of the set of three
service water pumps on the header designated the essential header are required
immediately following a postulated loss-of-coolant accident.(8)

During the second phase of the accident, one additional service water pump on
the non-essential header will be manually started to supply the minimum
cooling water requirements for the component cooling loop.

The limits for the accumulators, and their pressure and volume assure the
required amount of water injection following a lou-of-foolnnt accident, and
are based on the values used for the accident qnalycic.

Two independent diverse systems are provided for removal of combustible
hydrogen <from the containment building atmosphere: (a) the hydrogen
recombiners, and (b) the post accident containment venting system. Either of
the two (2) hydrogen recombiners or the post accident containment wventing
systea are capable of vholly providing this function in the event of a duign
basis aecidont.
. P

T™wo full rated hydrogen recombination systems are provided in order to control
the hydrogen evolved in the containment following a loss-of-coolant accident.
Either system is capable of preventing the hydrogen concentration from
exceeding 2% by volume within the containment. Each of the systems is
separate from' the other and is provided with redundant features. Power
supplies for the blowers and ignitors are separate, so that loss of one power
supply will not affect the remaining system. BHydrogen gas is used as the
externally supplied fuel. Oxygen gas is added to the containment atmosphere
through a separate containment feed to prevent depletion of oxygen in the air
below the concentration required for stable operation of the combustor (12%).
The containment atmosphere sanpling system consists of a sample line which
osiginates in each of the containment fan cooler units. The fan and sampling
pump head together are sufficient to pump containment air in a loop from the
fan cooler through a containment penetration to a sample vessel outside the
containment, and then through a second penetration to the sample termination

a inside the containment. The design hydrogen concentration for operating the

‘recombiner is established at 2% by volume. Conservative calculations indicate
that the hydrogen content within the containment will not reach 2% by volume
until 13 days after a loss-of-coolant accident. There is therefore no need
for immediate operation of the recombiner following an accident, and the
quantity of hydrogen fuel storsd at the site will be only for periodic testing
ot the recombiners.

‘!ho Jost Accident Containment Venting System consists of a commoh penetration
--14ne which acts as a supply 1line through which hydrogen free air can be
admitted to the containment, and an exhaust line, with parallel wvalving and
" piping, through which hydrogen bearing gases from containment uy be vented
through a filtration system.

Amendment Wo. 140 343411 P
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The coutrol roos ventilation wytesu is equipped with a toxic gas detection
SYstun conyisting of redundunt wonitors supable of detscting ehlorine,
anhydrous aonia, wnd hydrogen cyanide. Thase toxic gus detection aystuns ure
designed to isolats the control room from cutside air upon detestion of toxic
oonceatration of the monitored guses in the control rocu veatilation systea.
The opsrubility of the toxic gus detection systeus provides u:ﬁ.n_noo that the
oatrol roou opwrators will bave sdequate tims to tuke protective soction in the
wvent of an acoldental toxic gus relsase. Selscticn of the guses to be
wonitorsd and the sutpoint sstablished for the monitors are based on ths

rusults dascrided in the Indixn Point Unit No. 2 Coantrol Room Babitability
Study duted Muy, 1981, " .

The cable tunnel iy equipped with two tewperature controlled ventilation fans.
¥ach fun has a cspuoity of 21,000 ofw and iz conneated to a %80v bus. One fan
Vill start automaticxlly when the temperature in the tunnsl reaches 100°F.
Uander the worst conditions, 1.s. loss of ocutside power and all the Engineered
dufety Feuturus in operation, one veatilation fan 1w capadle of maintaining the
tuanel tempersturs below 104°F, Under the same vorst conditions, if no
veptilation fans were operuting, the Baturul air girculation through ths tunnel
would be surficiuat to liuit the gross tunnel tuxperaturs belov tolerubdle value
of 1%0°F. However, in ordur to provide for axple tunnel ventilation capacity,
the Suo ventilation fans wre required to be operable when the resstor is made
oritioal. If oas ventilution fan is found inoperabls, the other fan will ensure
that cadle tunnel ventilstion is availuble.

Vulves 956, C, D and ¥ are maintained in the open position during plant
‘opurstion to assure a flov path for high=head safety injection during the
injection phave of & loss~of-coolant accident. “ Valves 8563 and 'Y are
maintained 4in the closed position during plant opesration to prevent- hot leyg
injection during the injection phase of a loss-of-coolant accident. As an
#dditional ussurance ©f preventing bot leg injection, the walve motor
Opurators ure de=energizsd to prevent spurious opening of thass valves. _Jower
will be rustored to thass valves at an appropriate time 4in accordance with
plant operating procedures after & lows-of-coolant accidunt in order to

- wstiblish Lot leg recirculation.

Velves 842 and 343 in the mini~flowv return line from the dischirge of the
safety dinjection pups to the xufusling water storage tank are de-wnaryized in
thu open position to prevent an extrumely wunlikely spuriocus closure which
vould cause the safety iajection pups o overbeat 1f the reactor coolant
Uystes prevsurs 13 above the shutoff hesd of the puips. - - .

The specified quantities ©f water for the WIST include unavilable water (4637
gals) dn the tank bLottos, inmaccuracies (6200 galu) in the alarm sstpoints, and
winbioun  quustitivs required during injection (246,000 ¢uls)l10) ang
wecirculution ghases (80,000 ula)e(l0) ohe wintuum ST (d.w., 345,000
yale) provides approxiuately 8,100 yallons wargin. The minimum RWST boron

.concentration ensures that the reactor core will remain subcritical
during long term recirculation with all control rods fully withdraim
following 7 PQstulated large break LOCA.

-~
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1.

2.

4.

Te

8b.

(;)

!

FURCTIONAL UNIT

Bigh Contaimment Pressure
(61 level)

nigh mlmnt Pressure
(ni-ni level) .

m-mru'ot Low Pressure

nigh Differential Pressure
Between Steam Lines

High Steam Flow in 2/4 Steam

Lines Coincident with lLow
Tavg or Low Steam Line
Pressure

Steanm Gon.orltor Water level

(low-}ow )
Btation Blackout
{Undervoltage)

_480v ho.rgoncy. Bus

Undorvu'ltngo {(Loss of
Voltage)

480v Emergency Bue
Undervoltage (Degraded
Voltage)

Amendment No. 140
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Safety Injection
a. Containment Spray
b. Steam Line Isolation

Safety Injection

Safety Injection
a. Safety Injection

b. Steam Line Isolation

Auxiliary PFeedwater

Auxiliary Peedwater

ENGINEERED SAPETY m'mnzg INITIATION INSTRUMENT SETTING LIMITS

SETTING LIMITS

&€ 2.0 paig

<30 psig
B1829 peig

€150 psi

€408 of full steam
flow at zero load
€408 of full steam
flow at 20V load
€1108 of full steam
at full load

2540°F Tavg

S600 psig steam
line pressure

254 of narrow range
‘instrument span each
steam generator

S40% nominal vol-
tage

220V + 100V, -20V
3 sec + 1 sec

203V + SV

180 sec + 30 sec



3.6 CONTAINMENT SYSTEN
APPLICABILITY
Appligs to the integrity of reactor containment
OBJECTIVE

To define the operating status of the reactor containment for plant
operation

SPECIFICATION
A. OCONTAINMENT INTEGRITY

1. The following requirements shall be satisfied: (a) whenever the
Teactor 18 above cold shutdown or (b) whenever the reactor vessel
head is less than fully tensioned and,(i) - the shutdown margin is
<5%4k/k: or, (ii) the boron concentratlon within the reactor is
less than 2000 ppm.

a. All non-automatic containment isolation valves which are.not
required to be open during accident conditions are closed and
blind flanges installed where required. Those non-automatic
containment isolation valves listed in Table 3.6-1 and any
test connection valves which are located between containment
isolation valves and which are normally closed with threaded

- caps or blind flanges installed, may be opened if necessary

Y for plant operation or for testing and only as long as

" - pecessary to perform the intendad function.

b. Al]l automatic containment isoclation valves are either operable
or in the closed position or isolated by a closed manual valve
0:1 flange that meets the same design criteria as the isolation
valve.

¢. The equipment door is properly closed.

d. At least one door in each personnel air lock is properly
closed.

e. The WCLPPS requirements of Specification 3.3.D are being
satisfied.

f. Containment leakagé has been verified in accordance with the
surveillance requirements of Specification 4.4.

"~ 2. The following additional requirements shall be satisfied during power
"~ operation:

- - - -

-
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B. Interral Pressure

~— S~

L If che internal pressure exceeds 2 psig or the internal vacuum exceads

‘.:When the reactor head is not to be removed, the specified cold shutdown
fj margin of 12 Ak/k precludes criticality at cold shutdown conditions.
‘_ 4\,.\

N

2.0 psig, the condition shall be corrected or the reactor shutdown.

C. Containment Temperature

The reactor shall not be taken above the cold shutdown condition unless

the containment ambient temperature is greater than S50Q°F.
BASTS

The Reactor Coolant'Systen conditions of cold shutdown assure that no steam
will be formad and hence there would be no pressure buildup in the contain-
ment if a Reactor Coolant System rupture were to occur. '

The shutdown nargins are selected based on the type of activities that are

beir.gz carried out. The shutdown marzin requirement of specification
3.8.8.2 when the head is off precludes criticality during refueling.

L

Regarding in:é}nii pressure limitations, the containment calculated peak

accident pressure of 47 psig would not be exceeded if the internal pressure
(1)

before a major less-of-coolant accident were as much as 8 psig. The con-

(2)

tainment can withstand an internal vacuua of 2.5 psig. The 2.0 psig vacuun

specified as an operating limit avoids any difficulties with motor cooling.

The requirecent of a 50°F minimum containment ambient temperature is to

assuve that the minimum service metal temperature of the containament liner

is well above the NDT + 30°F criterion for the liner material.(3)

Table 3.6-1 lists non-automacic valves that are designated as part of the
containzent isolation function. During periods of normal plant operations
requiging conqginqgn: integrity, valves on this Table will be bpen either
continuously or intermittently depending on requirements of ﬁhe gprticu;i}

- -
.- .- . - -
- - . - - -

- -
- - - . -
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6. The requirements for RHR pump and heat exchanger
operability/operacion in Specificacions 3.8.A.3 and 3.8.A.4 may be
suspended during maintenance, modificacion, testing, inspection,
repair or the performance of cors component movement in the
vicinity of the resactor pressure vesssl hot legs. During
operation under the provisions of this specificacion, an alternate
means of decay heat removal shall be available when the required
nunber of RHR pump(s) and heat exchanger(s) are not operable.

With no RHR pump(s) and heat exchangsr(s) operacing,.che RCS

temperature and the source range detectors shell be monictored
hourly.

7. The reactor Tavg shall be less than or squal to 140°F.

8. Specification 3.6.A.1 shall be adhered to for resactor
subcriticality and containment integrity.

B. With fuel in the reactor vessel and when:

1) cthe reactor vessel head is being moved, or

i{1) the upper internals are being moved, or

11i) loading and unlocading fuel from the reactor, or

iv) Dheavy loads greater than 2300 lbs (except for installed crane

systems) are being moved over the reactor with the reactor vessel
head removed,

the following specifications (1) through (12) shall be sactisfied:

1. Specificaction 3.8.A above shall be mect.

2. The minimum boron concentration shall be.tye more rest;ictive
of either =2000ppm or that which is sufficient to prov:.gle a
shutdown margin 5% Ak/k. The required box_:on concentration
shall be verified by chemical analysis daily.

3. Direct communication between the control room and the refueling
cavity manipulator crane shall be available whenever changes in
core geometry ars taking place.

[ No movement of fuel in the reactor shall be made uncil the reactor
has been subericical for at least 131 hours.

Amendment No.140 3.8-2
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The shutdown margin requirements will keep the core subcriticaly

) During refueling, the reactor

refueling cavity is filled with borated w:cﬁf' %Peizgnjngg%Jboron
of this water is the more restrictive of e er ppm

g:ns:::rgzéggcient to maintain the reactor subcritical by at least 5%

Ak/k in the cold shutdown condition with all rods inserted. These

limitations are consistent with the initial conditions assumed for

the boron dilution incident in the safety analyses.

Periodic checks of refueling water
boron concentration ensure the proper shutdown margin. The specifications
allow the control room operator to inform the manipulator operator of any
impending unsafe condition detected from the main control board indicators
during fuel movement.

In addition to the above safeguards, interlocks are utilized during refueling
to ensure safe handling. An excess weight interlock is provided on the
lifting hoist to prevent movement of more than one fuel assembly at a time.

The spent fuel transfer mechanism can accommodate only one fuel assembly at a
time.

The 131-hour decay time following plant shutdown and the 23 feet of water

above the top of the reactor vessel flanges are consistent with the assump-
tions used in the dose calculations for fuel-handling accidents both inside
and outside of the containment. The analysis of the fuel handling accident

- inside of the ¢ontainment is based on an atmospheric dispersion factor (x/Q)

of 5.1 x 10-4 sec/m3 and takes no credit for removal of radiocactive iodine by
charcoal filters. The requirement for the fusl storage building charcoal
filtration system to be operating when spent fusl movement is being made
provides added assurance that the offsite doses will be within acceptable
linits in the event of a fuel-handling accident. The additional month of
spent fuel decay time will provide the same assurance that the offsite doses
are within acceptable limits and therefore the charcoal filtration system
would not be required to be operating.

The requirement that at least one RHR pump and heat exchanger be in operation
snsures that sufficient cooling capacity is available to maintain reactor
coolant temperature below 140°F, and sufficient coolant circulation is
maintained through the reactor core to minimize the effect of a boron
dilucion incident and prevent boron stratification.

The requirement to have two RHR pumps and heat exchangers operable when
there is less than 23 feet of water above the vessel flange ensures that a
single failure will not result in a complete loss of residual heat removal
capability. With the head removed and at least 23 feet of w.ter above the -
flange, a large heat sink is available for core cooling, thr s allowing

Amendment No.140, ' 3.8-5
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)

adequate time to initiate actions to cool the core in the event of a single
failure.

The presence of a licensed senior reactor operator at the site and designated
in charge provides qualified supervision of the refueling operation during
changes in core geometry.

The fuel enrichment and burnup limits in Specification 3.8.C.1 assure the
limits assumed in the spent fuel safety analyses will not be exceeded.
Within this specification adjacent location means those four locations
directly contacting the four sides (faces) of a fuel assembly but excludes
those four locations which contact the four corners of a fuel assembly.

References

(1) FSAR Section 9.5.2

Amendment No. 140 3.8-6




3.10 CONTROL ROD AND POWER DISTRIBUTION LIMITS
Applicability:

Applies to the limits on core fission power distributions end to the
limits on control rod operstions.

Obioctivos:

To ensure:
1. Core subcriticality after reactor trip,

2. Acceptable core power distribution during power operation in
order to maintain fuel integrity in normal operation and
transients associsted with faults of moderate frequency,
suvpplemented Dy asutocmatic protection and by sdministrative
procedures, and to maintain the design basis initiasl conditions
for limiting faults, and ’

3. Limit potentisl reactivity insertions caused by hypothetical
control rod ejection.

Specifications:

3.10.1 Shutdown Reactivity

The shutdown margin shall be at lesst #s grest as shown in Pigure 3.10-1.

3.10.2 Powver 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 following
limits: “

(») MyL1.62[1 + 0.3 (1-P)]

(b) PFor & 25\ steam generator tube plugging:

Po(2)K(2.32/P) x K(Z) for P > .5
Po(2)%(4.64) x K(Z) for P <.5
Where P is the fraction of full power st which the core is

operating; K(Z) is the fraction given in Pigure 3.10-2 and
2 is the core height location of Pqe.

Amendment No. 140 3.10-1



3.10.3.3

3.10.3.4

3.10.4

3.10.4.1

3.10.4.2

3.10.‘.3

3.10.4.4

b) there is no simultsnecus indication of a missligned
control rod, reduce thermal power to less than 508 of

reted thermal power within 2 hours and reduce the power -

range high flux trip setpoint to less than or ecual to
558 of rated thermsl power within the next 4 hours.

The rod position indicatore shall he monitored and logged
once each shift to verify rod poesition within each bank
assignment. '

The tilt deviation slarm shall be set to annunciate whenever
the excore tilt rstio exceeds 1.02 except as modified in
specification 3.10.10.

Rod Insertion Limits

The shutdown rode shall be fully withdrswn when the reactor
is critical or spprosching criticality (i.e., the reactor is
no longer subcritical by an smount equsl to or grester than
the shutdown margin in Figure 3.10-1).

When the reactor is critical, the control henke shall be
limited in phyasical insertion to the insertion limits shown

. in Pigure 3.10-3,

Control bank insertion shall be further restricted if:

. Be The messured control rod worth of »ll rods, less the

worth of the most reactive rod (worst case stuck rod),
is less than the resctivity required to Provide the
design value of available shutdown,

b. A rod is incperable (Specification 3.10.7).

Insertion limite do not apply during physics tests or during
periodic exercise of individval rods. However, the shutdown
margin indicated in Pigure 3.10~1 sust be maintained except
for the low power physics test to mesmire control rod worth
snd shutdown mergin. For this test the reactor msy be
critical with »ll but one control rod inserted.

.

Anendment No. 140 T 3.10-8




3.10.7

‘\ 5\ 3.10.7.1

3.10.7.2

3. 10.7.3

3.10.9

3.10.10

N— ~—

Inopcrable Rod Limitations

An inoperadble red is a rod which does not crip or waich 1is declared
inoperable under Specificacion 3.10.5 or fails o wraet tha Tequiremants
of 3.10.8.

Not more than one inoperable control rod shall be allowed any time
the reactor is cricical except during physics tests requiring intentional
rod misalignqenc. Otherwise, the plant shall be brought to the hot shuc-
down condition.

If any rod has been declared inoperable, then the potential =2::::

worth and assoclated transient power distribution peaking factors snall
be derermined by analysis within 30 days. The aralysis shall include
due allowance for non-uniform fuel depletion in the neighborhood c¢f che
inoperabie rod. If the analvsis resul®s in a more liaiting hypotherizal
transizant than the cases reported in che safaty analysis, the piant
pover level shall be reduced to an analytically dacermined part power

level which is consistent with the safety analysis,

Rod Dron Time

At operating terperature znd full flow, the drop time of cach
control rod . shall be no greater than 2.4 geccnds ‘rex

gripper release to dashpot entry.

Rod_Pesition Monitor

If che rcd pesition deviation monitor is inoperable, individual rod
positions shall be logged once per shift and after a load change

greater than 10 percent of rated pcwer.

Yuadrant Power Tiltc Monitor

If one or both of the quadrant power tilt monitors i3 incperable,

individusl upper and lower excore datecter calibratcd oustpucz shall

Ameundr ent No, 140- 3.10-7
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. be logged once per shift and ‘after a loné change greater than 10
percent of rated power.
Basta
Design criteria have been chosen for normal operaticons, operational
transients and those events analyzed in PSAR Section 14.1 which are
consistent with the fuel integrity analyses. These related to fission
gas release, pellet temperature and ¢ladding mechanical properties. Algo

the winimum DNBR in the core must be greater than the safety limit
in normal operation or in short term transients.

In addition to the ahove conditions, the peak linear power density must
not exceed the limiting Kw/ft velues which result from the large ﬁrank
loas of coolant accident analysis hased ;n the ECCS acceptance criteria
limit of 2zoo°r. This is required to meet the initial conditions
4ssumed for ‘loss of coolant accident. To aid in specifying the limits on

powver distribution the following hot channel-factors are defined.

!b(Z), Height Dependent Heat Plux Hot Channel Pactor, is defined as the

maximum local heat flux.on the surface of a fuel rod at core elevation 2

divided hy the average fuel rod heat flux, allowing for manufacturing

tolerances on fuel pellets and rods.

rg, Engineering Heat PFlux Hot Channel Pactor, is defined asa the

allowance on heat flux required for manufacturing tolerances. The

engineering factor allows for local variations in enrichment, pellet

density and diameter, 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 applic ! to fuel rod surface heat flux.

Amendment ¥No. 140 3.10-8
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’NABO Nuclear Enthalpy Rise Hot Channel Pactor, is defined am the
ratio of the integral of linear power along the rod with the highest
integrated power to the average rod power.

It should be noted that PNy, is bised on an integral and is used as
such in the DNB calculations. Local heat fluxes -are obtained by using
hot channel and adjacent channel explicit power shapes which take into
sccount variations in horizontal (x-y) power shapes throughout the core.
Thus the horizontal power shape at the point of maximum heat flux is not
necessarily directly related to '“A!l'

The upper bound envelope of the total peaking factor (Pg) of
specification 3.10.2.1 times the normalized pesking factor axial
dependence of Figure 3.10-2 has been determined from extensive analyses
considering all oporl'tinq ssneuvers consistent with the technical
specifications on power distribution control as given in Section 3.10.
The results of the loss of coolant accident analyses based on the
specified Pg times the norsalized envelope of Pigure 3.10-2 indicate a
peak clad temperature of less than 2200°F for the worst case
double-ended cold leg guillotine break.(l)

When an P measurement is taken, both experimental error and
manufacturing tolerance must be allowed for. FPive percent is the
appropriate allowance for a full core map taken with the moveable incore
detector flux mapping aystem and three percent is the appropriate
allowance for manufacturing tolerance.

In the specified limit of ’"Aa there is a 8 percent allowance for
uncertaihties which means that normal operation of the core is expected
to result in Py 1.62/1.08. The logic behind the larger uncertainty
in this case is that (a) normal perturbations in the radial power shape
(e.gs, rod misalignwent) affect P An, in most cases without
necessarily affecting rQ. (b) the operator has a direct influence on
!'Q thorugh movement of rods, and can limit it to the desired value, he
has no direct control over Fap and (c) an error in the predictions
for radial power shape, which may be detected during startup physics
tests can be compensated for 4in T by tighter axial control, but
compensation for r"An is less readily available. When a messurement
of ’"AB is taken, experimental error wust be allowed for and 4
percent is the appropriate allowance for a full core map taken with the
moveable incore detector flux mapping systenm. )

Amendment No. 140 3.10=9
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diffqréncés than pemitted. Taerefore, the specifications on pover distribution
~-ntrol are not applied duriag physics tests or axco=e calibrations; this is acecp-
|
, ble due to the lcw probability of a significant accideat occuriag dgring these

~~ .ratiouns.

In some instances of rapid plant pcwar reduction, automatic rod motion willi cause
the flux differenca to deviata from the target bank when the reduced power level is
reached. This doec not nacessarily affect the xenon discribution sufficiently to
change che envelope of peakiang factors which can be reached on a subsequent retum
to full power within tha target bank, however to simplify che specification, a
limication of one hour in any period of 24 hours is placed on operation outsides the
band. This ensures that th> resulting xenon discribuzions are not significantly
different fron thosa resulting from operation within the target band. The instan-
taneous cénsequences of being outside the band, provided rod insertion limits are
observed, 1s not worse than a 10 percent increment in peaking factor for flux
difference in the range +14 to -1l4 percent (+11 perceat to =11 percent indicateé)
increasing by * 1 perceat for each 2 parcent decrease in rated power. Therefore,
while the deviaticn exists the powar level is limited to 90 percent or lcwer

nending on the indica:ad flux difference.

—~—
-~

~) . for any reason, flux difference is cot controlled within the =5 percent band
for as long a period as one hour, then xenon distributions 2ay be significantly
changed and operation at 50 percent is required to protect against potentially more

~.

Savere consequences of some accidents.

#3 discussed above, the essence of the procedure is to maintain the xenon distribu-
tion in the core as close to the equilibrium full power condition as possible. This
is accomplished by using the boren Systen to position the control rods
to produce the required indicated flux difference.

For Condition Ii events the core is protected from overpower and a minimum DNBR of

less than the safety limit DNBRs by an automatic protection system. Com-

pliance with operating !prccedures is
assumead as a precondition for condicion II cransients, howaver, operator error and

equipment malfunctions are Separately assumed to lead to the cause' of the transients
considerad.

<mendment No, 140 3.10-12
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accident for an d{solated fully 4inserted rod will be worse if ¢the
residence time of the rod is long enough to cause significant non-uniform
fuel depletion. The 4 week period is ghort compared with the time
interval roquiroq to achieve a significant non-uniform fuel depletion.

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

REFERENCE

1. FSAR Section 14.3

Amendment No. 140 3.10-16¢
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FIGURE 3.10-2
HOT CHANNEL FACTOR NORMALIZED OPERATING ENVELOPE
(For S.G. Tube Plugging Levels up to 25%)
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Figure 3,10-3
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3.11  MOVAELE IN-CORE INSTRIMENTATION

Aoplicability

Applies to the operadility of the movable detactor instrumentation
system.

Objective

To specify functional requirements on the use of the in-core instrumentation
systen, for the recalidbration of the excore axial off-set detection systenm.

Specification

A. A minimum of 2 thimbles per quadrant and sufficient movable :I.n-'.core
detectors shall be operable during re-calibration of the excore axial

off-set detection systen.

B. Power shall be limited to 902 of rated power
N if re-calibration requirements

for excore axial off-set dataction system, identified in
Table 4.1-1, are not met.

Basis

The Movable In-core Instrumentation Sys:ca(n has six drives, six detectors,
and SO thimbles in the core. Each detector can be routed to sixteen or mo:e
thimbles. Cousequently, the full system has a great deal more capability
than would be needed for the calidration of the ex-core detectors.

To calibrate the excore detectors system, it is only necessary that the
Movable In-core Systam be used to determine the gross powver discribution
in the core as indicated by the power balance between the top and botton

halves of the core.

Amendzent fo. 140
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\J 3. Thenomnallgfquid volume of the reactor eoolant systea, at rated
operating conditions,and with 0% Steam Generatdr tube plugging
is 11,350 cubic feet.

References :

1) PSAR Section 3.2

(2) Deleted

(3) Deleted

(4) Deleted

{5) = PSAR Sections 3.2
(6) PSAR Table 4.1-9 :

Anendment No. 140 3.3-2




N— UNITED STATES —
NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20555

SAFETY EVALUATION BY THE OFFICE OF MUCLEAR REACTOR REGULATION

RELATED TO AMENDMENT NO. 140 TO FACILITY OPERATING LICENSE NO. DPR-26

CONSOLIDATED ENISON COMPANY OF NEW YORK, INC.

INDIAN POINT NUCLEAR GENERATING UNIT NO. 2
DOCKET NO. 50-247

1.0 INTRODUCTION

By letter dated September 30, 1988, as supplemented December 30, 1988,
January 20, 1989, February 7, 1989, March 3, 1989, and April 14, 1989, the
Consolidated Edison Company of New York, Inc., licensee for Indian Point
Unit 2, proposed to amend the Technical Specifications for Cycle 10 reload
and operation.

Indian Point Unit 2 has been operating with a Westinghouse 15x15 low-parasitic
(LOPAR) fueled core. For Cycle 10 and subsequent cycles, it is planned to
refuel with Westinghouse 15x15 optimized fuel assembly (OFA) regions. The
15x15 OFA fuel has design features similar to 15x15 LOPAR fuel. The major
difference in desian is the use of 7 middle Zircaloy grids for the OFA fuel
versus 7 middle Inconel grids for LOPAR fuel. The methodology used for the
15x15 OFA fuel design has been generically approved by the NRC via the staff
review of WCAP-9500-A (Ref. 1).

The licensee's submittal contains the safety assessment summarizing the
Mechanical, Nuclear, Thermal and Hydraulic, and Accident Evaluations for the
new core., The safety ﬁssessments bound the following full power conditions:
2758 MWt core power, F,., of 1.62, F, of 2.32, 2250 psia primary system
pressure, 576.7°F ves§@# average teﬂperature, and 322,80C gpm Reactor Coolant
System (RCS) thermal design flow. The licensee has concluded that its safety
assessment for Cycle 10 reload supports safe operation of Indian Point Unit 2
up to 2758 Mit core power with steam generator tube plugging levels up to 25
percent in any steam generator.

The licensee's submittals of February 7, 1989, March 3, 1989, and April 14,
1989, provided suppliemental information, corrected typographical errors, and
clarified the language of the original submittal dated September 30, 1988.
Thus, the submittals did not alter the action as noticed in the Federal
Register on February 8, 1989 or affect the proposed no significant hazards
consideration.

8905310036 SP0518
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2.0 EVALUATION

2.1 Mechanical Evaluation

Introduction

The OFAs have been designed to be compatible with the LOPAR assemblies,
reactor internals interfaces, and fuel handling and refueling equipment. The
OFA and fuel rod design bases are the same as those for the previous reload.
Thus, compliance with the Standard Review Plant {SRP, NUREG-0800) Section 4.2
Fuel System design is met. The fuel has been designed according to the
approved Westinghouse fuel performance models (Ref. 2) and the clad flattening
model (Ref. 3). The fuel rod internal pressure design bases (Ref. 4) are
satisfied.

Two new mechanical features incorporated for the transition are the
Reconstitutable Top Nozzle (RTN) and extended burnup capability. Also, all or
some of the thimble plugging devices will be removed from the core. The
licensee provided a comparison of the LOPAR and extended burnup OFA design
parameters. The parameters evaluated below have been found acceptable.

Mechanical Compatibility of Fuel Assemblies

A comparison between the OFA and LOPAR assembly designs shows the following
differences.

. A change in guide thimble and instrumentation tube diameter dimensions.
. A change from Inconel to Zircaloy grids for the seven middle grids.

. A change to the removable top nozzle (RTN).

. A change to a low profile removal bottom nozzle.

5. A change to increased fuel rod and assembly length for extended burnup.

W=

The seven intermediate OFA Zircaloy grids have thicker and wider straps than
the LOPAR Inconel grids to compensate for differences in material strength
properties. Tests have shown that the Zircaloy grid strength is acceptable.

The 15x15 OFA and LOPAR assembly guide thimbles are similar except for an ID
and 0D reduction above the dashpot for the OFA fuel. The OFA guide thimble
tube ID provides adequate clearance for control rods and other core components.
However, due to the reduced annular clearance, the time for control rod
jnsertion into the dashpot has been increased which required accident
reanalysis.

The fuel assembly top nozzle for the OFA assembly differs in that it has a
groove in each thimble-thru-hole in the nozzle plate to facilitate removal and
the nozzle adopter plate is thinner than the LOPAR top nozzle. The OFA top
nozzle uses a 3-leaf holddown spring instead of a 4-leaf spring on the LOPAR



assembly. The 1ift force holddown spring evaluation shows all criteria are
met by the 3-leaf spring. This design has been successfully used in the 17x17
OFA and other 15x15 LOPAR assemblies.

The 15x15 OFA low profile bottom nozzle assembly is shorter to allow for fuel
rod growth. The difference in length is due to the OFA's thinner nozzle plate
and the bottom nozzle legs are shorter.

The extended burnup capability is achieved by using the RTN and low profile
nozzle to allow more room for rod growth and a longer fuel rod plenum to
accommodate fission gas release.

Fuel Rod Performance

The LOPAR and Extended Burnup OFA fuel designs satisfy the SRP, There is no
effect from a fuel rod standpoint due to having more than one fuel type in the
core. The mechanical fuel rod design evaluation uses the appropriate design
features of each region. Fuel rod design evaluation was performed using the
NRC approved models discussed in References 2 and 3. The fuel is designed to
operate so that clad flattening will not occur.

Rod Bow

The rod bow magnitude of the 15x15 OFAs is predicted to be less than that of
the 15x15 LOPAR assemblies due to reduced grid forces on the same fuel tube
thickness to diameter ratio (t/d).

Fuel Rod Wear

Fuel rod wear is dependent on the support provided by the assembly skeleton
and the flow environment to which it is subjected. Crossflow caused by the
difference in axial pressure distribution of the OFA and LOPAR is due to
different grids. Test results show that no significant OFA or LOPAR fuel rod
wear occurs due to the small amount of crossflow between assemblies.

Loading Fuel Assemblies

A comparison of the maximum grid impact forces during a LOCA accident with
experimental data obtained from grid impact tests at operating temperatures
results in adequate safety margins. Analysis of the transition and all OFA
cores show that the Zircaloy and Inconel grids will not result in permanent
set deformation and grid buckling due to impact forces. The stresses in the
OFA component resulting from LOCA induced deflection are within acceptable
limits. The structural characteristics of the OFA assembly are compatible
with those of the LOPAR fuel assembly. These two fuel assembly designs are
essentially dynamically equivalent.



Thimble Plug Removal Evaluation

Thimble plugging devices are currently used to 1imit the core bypass flow.

The licensee plans to remove some or all of the thimble plugging devices. A
mechanical design evaluation of the removal of thimble plugging devices
addressed fuel rod fretting wear, control rod wear, seismic and LOCA loadings
and reactor internal structural adequacy. Based on the assessment of the
impact of the thimble plug removal on system and component structural adequacy
and core plant safety it was concluded that removal of these devices is
acceptable.

2.2 Nuclear Evaluation

An evaluation to determine changes in core characteristics for cores of 1/3
OFA, 2/3 OFA and all OFA in comparison to all LOPAR cores was done using the
methods described in Reference 5. In the comparison, the only change between
the 4 different cores is the type of fuel (OFA or LOPAR) in each region. The
physics parameters for the 4 different cores are not significantly different.
The parameters compared were peaking factors, power sharing ratios, bank
reactivity worth, moderator temperature coefficient, doppler only power
coefficient, and power peaking versus burnup. The comparison showed that the
differences were within the range normally seen from cycle to cycle due to fuel
management effects. The transition from LOPAR to OFA fuel will not result in
changes from the current design bases given in the FSAR and are acceptable,

2.3 Thermal and Hydraulic Evaluation

In its evaluation for Cycle 10 reload, the licensee used the WRB-1 (Ref. 6) DNB
correlation in the 15x15 OFA analyses and the W-3, L-grid (Ref. 7) correlation
in the 15x15 LOPAR fuel analyses. The Improved Thermal Design Procedure (17TDP)
(Ref. 8) and the THINC-IV (Ref. 9) computer codes are used for evaluation of
both the LOPAR and OFA regions. The thermal hydraulic design of this reload
core is analyzed for plant parameters that envelope the plant conditions at the
current rated power of 2758 MWt.

The licensee calculated Departure from Nucleate Boiling Ratio (DNBR)
correlation limits are 1.24 for the LOPAR fuel and 1.17 for the OFA.
Considering uncertainties in plant operating parameters, nuclear and thermal
parameters and fuel fabrication parameters, the minimum required design DCNBR
values are established by using the ITOP. These values are 1.34 for OFA and
1.40 for LOPAR for thimble cold wall cells (three fuel rods and a thimble
tube) and 1.35 for OFA and 1.47 for LOPAR for typical cells (four fuel rods).
These design DNBR values are developed such that there is at least a 95
percent probability with a 95 percent confidence level that the minimum DNBR
will be greater than or equal to the correlation 1imit DNBR for the limiting
power rod. In addition to the above considerations, specific plant DNBR
margin has been established to accommodate the transient core DNBR penalty and



the appropriate rod bow DNBR penalty. The specific plant DNBR values of 1.47
and 1.52, for thimble and typical cells respectively, were used in the safety
analyses with the LOPAR fuel. A specific plant DNBR value of 1.52 for both
typical and thimble cells is used in the safety analyses with the OFA.

The staff has evaluated the thermal and hydraulic evaluation performed by the
licensee. It is concluded that the DNBR limits established for Indian Point
Unit 2 with reload fuel are conservative and therefore, acceptable.

2.4 Transient and Accident Analyses

The licensee in its September 30, 1988 submittal provides an evaluation of the
effects of the complete transition of Indian Point Unit 2 from Westinghouse
LOPAR fuel to Westinghouse OFA fuel on the FSAR Chapter 14 Accident Analyses,
The methods used for accident evaluation are in accordance with the staff
approved "Westinghouse Reload Safety Evaluation Methodology" documented in
WCAP-9272-P-A (Ref. 6). The licensee's evaluations performed for the
transition to OFA fuel also incorporate the effects of 25 percent steam
generator tube plugging to conservatively bound the Cycle 10 operation at
Indian Point Unit 2.

The most 1imiting non-LOCA transients and accidents which are affected by the
changes associated with the OFA fuel were reanalyzed. Transients affected by
the increased rod drop time are the fast reactivity transients for which the
protection system responds by tripping the reactor within a few seconds after
the transient begins. The transients that fall into this category are the
Uncontrolled Rod Cluster Control Assembly (RCCA) withdrawal from a subcritical
condition, Loss of Reactor Coolant Flow including Locked Rotor, and RCCA
Ejection. In addition to the Loss of Flow Locked Rotor transients which are
jmpacted by the implementation of ﬁTDP and the increase in the nuclear
enthalpy rise hot channel factor F4,, other transients affected include those
which are DNB limited or rely on fﬂg Overtemperature Delta-T protection logic
to trip the reactor. The limiting events in this category include
Uncontrolled RCCA Withdrawal at Power and the RCCA Drop. The only event
impacted by a change in the shutdown margin during refueling to reflect a k £F
= 0,95 is the Chemical and Volume System Malfunction which affects the boroft
dilution during refueling. A1l the above transients and accidents have been
reanalyzed and the results of the reanalyses meet the acceptance criteria for
each event established in the FSAR for Indian Point Unit 2. The remaining
non-LOCA FSAR transients and accidents have been evaluated by the licensee for
their effects from the OFA fuel, It is concluded that the FSAR conclusions
for these less limiting events remain valid for the OFA transition and the
associated design changes.

Loss of Coolant Accident (LOCA) analyses, using approved methodologies and
parameters, have been performed to demonstrate the continued conformance of
Indian Point Unit 2 to the acceptance criteria of 10 CFR 50.46. The 1981



version of the Westinghouse ECCS evaluation model using the BASH code (Ref.
10) is used for large break LOCA analysis. The Westinghouse small break ECCS
evaluation model using the NOTRUMP code (Ref. 11) is used for small break LOCA
analysis. Both LOCA analyses incorporated the changes associated with the OFA
fuel. The results of the LOCA analyses show that the emergency core cooling
system of the Indian Point Unit 2 will satisfy the acceptance criteria as
presented in 10 CFR 50.46.

2.5 Technical Specification Changes

The following Technical Specifications (and corresponding bases) are proposed
to be changed.

Boron Concentration Shutdown Margin

The change to Technical Specification 3.8.B.2 and associated bases would
decrease required shutdown margin during refueling from 10 percent delta-k/k
to 5 percent delta-k/k and add the minimum boron concentration of 2000 ppm.

To maintain consistency, a change is required in Specification 3.6.A.1 and its
associated bases. The purpose of the shutdown margin requirements of
Technical Specifications 3.8 is to ensure that the reactor core is
sufficiently subcritical during refueling such that adequate operator response
time exists to mitigate the possible occurrence of an uncontrolled boron
dilution transient (FSAR Section 14.1.5.2.1). A safety analysis for the boron
dilution during refueling event has been performed based on the proposed
change and the results demonstrated conformance with acceptable design and
regulatory requirements. We, therefore, find this change acceptable.

Power Distribution F!H

The proposed revisions to Technical Specification 3.10.2.1 and the associated
bases would increase the allowable peak value of F,, at 100 percent power from
1.55 to 1.62. This change will allow more flexibi]qty in fuel management.

The LOCA and non-LOCA safety evaluntions in support of the transition to the
OFA considered the 1.62 1imit of F,, at 100 percent power. Worst case large
and sNal1 break LOCAs and non-LOCA uvents have been reanalyzed or evaluated
for F,,, of 1.62. Results show that the design criterion and limits applicable
to Ld%ﬂ and non-LOCA continue to be satisfied for the increased peaking
factor. Based on this, we find the change acceptable.

Rod Drop Time

The change to Technical Specification 3.10.8 Rod Drop Time increases the rod
drop time interval of 1.8 seconds from loss of stationary gripper coil voltage
to dashpot entry to a control rod drop time interval of 2.4 seconds from
gripper release to dashpot entry. This change is necessary because of the
increase in rod drop travel time resulting from use of the OFA fuel. A1l the



licensing basis accidents described in FSAR Chapter 14 which take credit for
reactor trip have been either reanalyzed or reevaluated considering the
proposed change to rod drop time. Since the results have demonstrated
conformance to applicable design and regulatory requirements, we find this
change acceptable.

Hot Channel Factor Fq(z)

The proposed change to Technical Specification Figure 3.10-2 revises the
normalized total peaking factor as a function of core height. Worst case

large and small break LOCAs were reanalyzed using approved models which include
more realistic axial power distributions. The results of each of these
analyses demonstrated conformance with the applicable design and regulatory
requirements for the axial power distribution limits proposed. We therefore
find this change acceptable.

Reactor Core Safety Limits

The proposed revision to Figure 2.1-1 reflects new safety limits that are
based on the use of ITDP. Figure 2.1-2 has been deleted since three loop
operation is not applicable at Indian Point Unit 2. We find these proposed
changes acceptable.

Changes in Reactor Trip Setpoints

The proposed changes to Section 2.3.1.B and its basis reflect revised low
pressurizer pressure, over-temperature Delta-T and over-power Delta-T reactor
trip setpoints. These changes are made due to the use of ITDP and to match
the assumptions used in the safety analyses. We find these proposed changes
acceptable.

Boric Acid Storage

The proposed changes to Section 3.2.B.2 and its basis delete reference to the
Boron Injection Tank (BIT). Since the BIT no longer exists at Indian Point
Unit 2, these changes are acceptable.

Safety Injection Accumulators

The proposed changes to Section 3.3.A.1.C reflects the revised requirements
for Safety Injection Accumulators pressure and volume. These changes will
increase safety margin for LOCA analysis and are therefore acceptable.

Editorial and Administrative Changes to Technical Specification

Beside the above evaluated items, all other proposed changes to Technical
Specification listed in Table A-1 of Attachment B to the September 30, 1988



submittal are either editorial or administrative in nature. These changes
will make the revised Technical Specification consistent with the safety
analysis performed for Cycle 10 operation at Indian Point Unit 2. These
changes are therefore acceptable.

3.0 ENVIRONMENTAL CONSIDERATION

This amendment changes a requirement with respect to the installation or use
of a facility component located within the restricted area, as defined in

10 CFR Part 20. The staff has determined that this amendment involves no
significant change in the types or significant increase in the amounts of any
effluents that may be released offsite, and that there is no significant
increase in individual or cumulative occupational radiation exposure.

The Commission has previously issued a proposed finding that this amendment
involves no significant hazards consideration and there has been no public
comment on such finding. Accordingly, this amendment meets the eligibility
criteria for categorical exclusion set forth in 10 CFR Sec 51.22(c)?9).
Pursuant to 10 CFR 51.22(b), no environmental impact statement or environmental
assessment need be prepared in connection with the issuance of this amendment.

4.0 CONCLUSIOM

The staff has reviewed the information submitted for the Cycle 10 operation of
Indian Point Unit 2. Based on this review, the staff concludes that the fuel
mechanical design, the nuclear design, the thermal-hydraulic design and the
transient and accident analyses are acceptable. The proposed Technical
Specification changes submitted for the Cycle 10 reload represent the necessary
modifications for this cycle.

Therefore, we have concluded, that: (1) there is reasonable assurance that the
health and safety of the public will not be endangered by operation in the
proposed manner, and (2) such activities will be conducted in compliance with
the Commission's regulations, and issuance of this amendment will not be
inimical to the common defense and security or to the health and safety of the
public.
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