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SUBJECT: ISSUANCE OF AMENDMENT (TAC NO. 69543) 

The Commission has issued the enclosed Amendment No. 140 to Facility Operating 
License No. DPR-26 for the Indian Point Nuclear Generating Unit No. 2. The 
amendment consists of changes to the Technical Specifications in response to 
your application transmitted 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 amendment revises the Indian Point Unit 2 Technical Specifications to 
allow a fuel design transition to Westinghouse 15x15 Optimized Fuel Assemblies 
fuel.  

A copy of the related Safety Evaluation is enclosed. A Notice of Issuance will 
be included in the Commission's next regular bi-weekly Federal Register notice.

Sincerely,

ORIGINAL SIGNED BY 
Donald S. Brinkman, 
Project Directorate 
Division of Reactor

Senior Project Manager 
I-1 
Projects, I/II

Enclosures: 
1. Amendment No.140 to DPR-26 
2. Safety Evaluation
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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 GENERATING 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 

~&C4ý 0.. rik
Robert A. Capra, Director 
Project Directorate I-I 
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 
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Reactor Core Safety Limit-Four Loopqri Ij6peration 
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SAFETY LIMTTS AN)D J.I-MITINTG SAFETY SYSTEM SETTINGS

.2.1 SAFETY LINIT,. RZACTOR CORE 

Applicability 

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

Obiective 

To maintain the integrity of the fuel cladding.  

Specification 

The combination of thermal ,over level, coolant pressure, and 

coolant temperature shall not exceed the limits shown in Figures 

2 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.

Amendment No, 140

•. 2

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 Fahrenheit 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, is 
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 

limit 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 95% probability with 

95Z 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 pressuua - 0.-1870 psig.  

(4) Overtteperature AT 

j& T;"ATo [(K- r.2 (T - V') + X3 (P - P) f( )] 

where: A T - Measured AT by hot and cold leg RThs, *e 
ATa 4 Indicated AT at rated power 

T - Average temperature, *0 
' - DesiS4 full power Tave at rated power'• .•6.O*F 

P - Pressurizer pressure, psig 
P' - 2235 psig 
X1 1.25 
X[ - 0.022 12 -0.00095 

3 
and f(4I) is a function of the indicated difference between top 
and bottom detectors of the pover-range nuclear ion chambers; 
with gains to be selectud based on measured instrument response 
during plant startup tests such that: 

(M) For q. - q between -36Z and +71, f (AI) - 0, where q. and qb are 
percent R.&TRD POWER in the top and bottom halves 5f the core 
respectively, and qt + qb is total POWER in percent of RATED 
POWER; 

(ii) For each percent that the magi•gtude of q, - q & xceeds -36Z. t~re 
4T Trip Setpoinc shall be automatically- educktd by 2.14% of .its 
value at RATED POWER; and 

(iii) For each percent that the magnitude of q - qb exceeds +7%, the 
AT Trip Setpoint shall be automatically reduced by 2.15% of its 
value at RATED POWER.  

(5) Overpower 4T 

AT *ATo EN (K-. 5dK - x6 (T- T")] 

where: A T - HeasuredAT by hoc and cold leg RTDs, SF 

&To 4 IndicatedAT at rated paver 

T - Average temperature, OF 
IS 

T - Indicated full power T at rated paver 1. 56.OOF avg 

[4 1.074 

- Zero for decreasing average temperature 

15 0.188, for increasing average temperature (sec/°F) 

6 7. 0.0015 for T??T"- K - 0 for T-4 T" 

- Rate of change of 1
7et. 0avg 

Amendment No. 140g.-
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(6) Low reactor coolant loop flow: 

(a) >90% of normal indicated loop flow 

(b) Low reactor coolant pump frequency - Z57.5 cps 

(7) Undervoltage - > 70% of normal voltage 

C. Other reactor trips 

(1) High pro 3surizer water level - < 92% of span 

(2) Low-lob steam generator water level - > 5% of narrow range 

instruz tnt span.

Amendment No. 140 2.3-3



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

A. The reactor "tips 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 flu?.lu% of rated POmer, or 

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

B. Tme single lop loss of flow reactor trip my be bypassd 
wlwf the pW40C range nuclear i rmentation indicates- 60% 

of rated Power.  

C. Tbh anticipatory reactor trip upon turbine trip shall be 

unblocked when the -por range nuclear in5tMMutatiOln 
indicates a 35% of rated power.  

3. The Control Rod ••Proectialt. open 

the reactor trip breakers during RCS cooldown prior to Tcold 
decreasing below 35007.  

The high flux reactor trips provide remdundat protection in the power 
range for a power exursion beginning from low power. This trip was used 
in the safety analysis.( 1 ) 

me power .mnge nuclear flux reactor triF high set point protects the 

reactor core against reactivity excursions which are too rapid to be 

rotected by I _ erature and pressure protective circuitry. me 
prescribed set poin, with allowne for errors is consistent with the 
trip point assmed in tbe accident analysis. (3) 

Me source and temediate range reactor trips do not appear in the 

specification as these settings are not used in the transient and 

accldent analysis 'ISAR Section 14). Both trips prqvide protection 
during reactor startup. Te former is set at about l0e counts/sec and 

the latter at a current ptrprtional to aprolimtely 25% of rated full 
power.  

m Nt O. 140 2.3-4



The high and low .re~sure reactor trips limit the pressure range in which 
reactor operation is permitted. The high pressurizer pressure reactor 
trip is backed up by the pressurizer coda safety valves for overpressure 
protection, and is therefore set lower than the set pressure for these 
valves (2485 psig). The low pressurizer pressure reactor trip also trips 
the reactor in the unlikely event of a loss of coolant accident. Its setting 
limit is consistent with the value assumed in. the loss of coolant analysis. (4) 

The overtemperacure Delta-T reactor trip provides core protection against 
DNB for all combinations of pressure, power, coolant temperature, and axial 
power distribution, provided only that (1) the transient is slow with 
respect to piping transit delays from the core to the temperature detecco:.  
(about 4 seconds) (), and (2) pressure -is within the range between the 
high and limi pressure reactor trips. With normal axial power distribution, 
the reactor trip limit, with allowance for errors (2), is always below the 
core safety limit as shown on Figure 2.1-1. If axial peaks are greater than 
design, as indicated by difference between top and bottom power range nuclear 
detectors, the reactor trip limit is automatically reduced.(6) (7) 

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

and includes corrections for 
change in density and heat capacity of water with te4erature, and dynamic 
compenzation for piping delays from the core to the loop temperature 
detectors. The specified set points meot this requirement and include 
allowance for instrument errors.(2)

Amendment No. 140 2.3-5



The low flow reactor trip protects the core against D•NB in the event of 

a loss of one or two reactor coolant pumps. The undarvoltage reactor 

trip protects the core against DNB in the event of a loss of two or more 

reactor coolant pumps. The set points specified are consistent with the 

values used in the accident analysis.(8) The low frequency reactor coolant 

pump trip also protects against a decrease in flow. The specified set 

point assures a reactor trip signal 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 valves against water relief. Approximately 1600 ft3 of water (39.75 ft 

above the lower instrument tap) corresponds to 92% of span. The specified 

see point allows margin for instrument 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 leve. reactor trip protects against 

postulated loss of feedwater accidents. The specified sec point assures 

that there will be sufficient water inventory in the steam generators 

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

System.(9) - I 

Specified reactor trips are blocked at low power where they are not requir..d 

for protection and would otherwise interfere with normal plant operations.  

The prescribed set point at which these trips are unblocked assures their 

availability in the power range where needed.  

Above 10% power, an automatic reactor trip will occur if two reactor coolant 

pumps are lost during operation. Above 602 power, an automatic reactor trip 

will occur if any pump is lost. This latter trip will .revent the minimum value 

of the DNB ratio, DNBR, from going below the safety limit DNBR's during 

normal operational transients.

2.3-0
Amendment No. 140
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A Turbine Trip causes a direct reactor trip, when operating atr or above 
35% power, in order to reduce the severity of the ensuing transient. No 
credit was taken in the accident ae-ilyses for operation of this trip.  
Functional 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 (FSAR Section 14).  

To avoid mechanical interference due to thermal contraction between the 
fuel and the control rods, an kutomatic backup-to manual tripping 

of the control rods is provided. Prior to Tcold decreasing below 
350°F during RCS cooldown, the Control Rod Protection System will open 
the reactor trip breakers which unlatches the control rod drive shafts 
from the CRDIs.  

References 

(1) FSAR 14.1.1 
(2) PSAR 14.1.2 
(3) FSAR Table 7.4.2 
(4) SM 14.3.1 
(5) IS -.14.1.2 
(6) PSM 7.2 
(7) SM 3.2.1 
(8) SM 14.1.6 
(9) SM 14.1.9

AMendmet No. 140 2.3-7



capability for removing decay heatr but single failure considerations require 
that at least two loops be operable. The reactivity change rate associated 
with boron reduction will, therefore, be within the capability of operator 
recognition and control.  

The residual heat removal pump vill 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.  

Heat transfer analyses show that reactor heat equivalent to 10% of rated power 
can be removed vith natural circulation only (1)1 hence, the specifled upper 
limit of 2% rated power without operating pumps provides a substantial safety 
factor.  

The specification that all reactor coolant pumps be *operational during power 
operation Is to assure that adequate core cooling will be provided. Thisa floy 
will keep the minimum departure from nucleate boling, ratio above the safety limit DhsBRsi 
therefore, cladding damage and release og fission products vill not occur.  

The Overpressure Protection System (OP) Is designed to relieve the RCS 
pressure for certain unlikely overpressure transients to prevent these 
Incidents from causing the peak RCS pressure from exceeding 1OCFRSO, Appendix 
G limits. When the OP$ is sarmeds NOVs 535 and 536 are in the open position, 
and the PORVs will open upon receipt of the appropriate signal. This OPS 
arming can be accomplished either automatically by the OP when the RCS is 
below a pre.cri•oed temperature or manually by the operator.  

The OP will be set to cause the PORVe to open at a pressure sufficiently low 
to prevent exceeding the Appendix 0 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 vith three charging pumps operating.  

3. Startup of one safety Injection pump.  

4. LZos of residual heat removal causing pressure rise from heat 
additions from core decay heat or reactor coolant pump heat.  

S. Xnadvertant activation of the pressurizer heaters.  

Consideration of the above events provides bounding PORV setpoints for other 
potential overpressure conditions. caused by heat or mass additions at low 
temperature.

amendment No. 140 3.1.&-4



.* zAcTiORt COOLAhT SYSTD( PRESSURE, T4PEBATUE, AND FLOW LATE 

Specifications 

The following DIB related parameters pertain to four loop steady-state 
operation at pow&* levels greater than 981 of rated full power: 

a. Reactor Coolant System T v4 573.507 

b. Pressurizer Pressure > 2190 psia 
C. Reactor Coolant System Total Flow Rate ?.331,840 Spa 

Itea (b), pressurizer pressure, is not applicable during either a 
thermal power change in excess of 51 of rated thermal power per minute, or a thermal power step change in excess of 10Z of rated 
thermal power.  

Under the applicable operating conditions, should reactor coolant 
temperature, Tagvs or pressurizer pressure exceed the values given in 

items (a) and (b), the parameter shall be restored to Its applicable 
range within 2 hours.  

Basis 

.The Reactor Control and Protection System is designed to prevent any anticipated combination of transient conditions that would result in a 
DNBU of less than cha safety limit DNBRs.  

The limits on reactor coolant system temperature, pressure and loop 
coolant flow represent those used in the accident analyses and are specified to assure that the values assumed in the accident analyses 
are not exceeded during steady-state four loop operation. Indicator 
uncertainties have not been accounted for In determining the DNB 
parameter limits on temperature and pressure.  

Compliance with the specified ranges on reactor coolant systam 
temperature and pressurizer pressure is demonstrated by verifying that the parameters art within their applicable ranges at least once each 
12 hours.  

Compliance •i th the specified range on Reactor Coolant System total 
flow rate is demonstrated by verifying the parameter Is within It's 
range after each refueling cycle.

Amendment No. 140 3.1.0-1



3*2 CNEZJ CAL.AND VOLUME CONTROL SYSTEM

- JApplicability 

A pplies to the operational status of the chemical and Volume Control System.  

* Ob ective , 

To define thosec onditions of the Chemical and Volume Control System necessary 
to ensure safe reactor operation.  

specification 

A. When fuel Is In the reactor there shall be at least one flow path to the 
core for boric acid injection.  

B. The reactor shall not be* made critical* unless the following Chemical and 

Volume Control system conditions are net.  

1. Two charging pumps shall be opeFable.  

2. The boric acid storage system shall contain a minimum of 6000 gallons 
of 11 1/2% to 13% by weight (20,000 ppm to 22,500 ppm of boron) boric 
acid solution at a temperature of at least 1450?, and at least one 
boric acid transfer pump shall be operable* 

3. System piping and valve" shall be operable to the extent of 
-esablishing one flow path from the boric acid storage system and one 
flow path from the refueling water storage tank (RUST) to the P3actor 
Coolant system.  

4. Two channels of beat tracing shall be operable for the flow path from 
the boric acid storage system.  

C. During power operation, the requirements of 3.2.B may be modified to allow 
any one of the following components to be inoperable. XU the system is 
not "restored to meet the requirements of 3.2.1 within the time period 
specified, the reactor shall be placed In the hot shutdown condition 
utilizing normal operating procedures. X* the requirements of 3.2.*3 are 
oat 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 rbmoved from 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 o0o boric acid 
transfer pump is restored to operable status within 48 hours.

Amendment No. 140 3.e2-1
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3. one ctannel'of beat tracing for the flov path from the boric acid.  

storage system to the Reactor Coolant Sytems may be out of. service 
provided the'fa~lod chan.nel Is restored to an oPe:zdle status vithin 

7 days and the redundant channel Is dem-onstrated to ba operable daily 

during that period.  

4, Both channils of heat tracing for the flow path from the boric acid 
storage ayIts= to-the Reacter Colant SCyst= may be out of scvic.  

provided at least one channel In restored to operable status withi4n 

48 hours* the required flov path Is shown to be clear of blockage, 

and the second channel is restoird to oprabl.e status within 7 days.  

so Lehen A= tamperatura Is leos than or equal to 2505, the reireamentzs of 

Table 31.,.-2"regarding the number charging pumps allowed to be enecr;zao 

" shall be adereod to.  

Chemical nd .Volune cont.-ol System provides control of the Reactor IColant 

Cystan baron inventory*. This t normally acca--2lishd by using any one of the 

throe charging pumps In series with either one of the tvo boric acid t:an-f-r 

p os. an alternate notad of boration viLi be to use the charging p=.?: 

ta-1a; suction direely from the rfueali.g water storage tane 

A third method will be to depresouLrse and use the safety injection. .  

" There &ar throe sources of bovated water available for Inject~ion t.ýzuP 3 
diLffegrant Paths.  

(1) The boric acid tzranufear ap can deliverr the contents of the boric aid.  

sto•rae cyst&s to the cargingPpumps, 

(2) =%e charging p•'p•- an take suction fron the refueling water starn;g 

tanik. (2000 3M. boron *solution)* • afrencoe Is made to Te-'u.±cal 

"SpeeaLleation 3.3.46 

(3) he safety Injection pups can take their nction from. the 

refueling vater storage tank. . •• 

h quantity Of boric acid -in st8rage from either the boric acid storage 

system or the rufuelag water storage tank Is Sufficient to borate the reactor 

owl"t In order to reach eid shutdown at any time dicing coce 1lfe.  

)nro.caately 5 7 0 0 gallomn ;Z the 11 1/2% to 13% by weight (20,000 ppm. to 

22.500 pps of boron) of boris acid are reqaired to meeo sold cshutdow 

soadItleas.  

ThuS, a u.itin of 6000 gallons In the boric acid storage system is 

speciLed. An wpper concentration Ui•it ef 131 (22.500 ppa of boron) bori: 

said In' the boric a.*& storage system ts specified to maint•a solution 

solubility at the specified low temperature. linit of 2Us27. 0 e of tvo 

bamnels of bhest tracing Is soaf fIent to maintain the specified Zek"

JOAftent 3b. 140
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3.3 IGIIZZRD SArMI rEATURZS 

Applicability 

Applies to the operating status of the Rngineered Safety reatu=*so

qObCectlve 

to define those limiting conditions for operation that are seeessary •. (1) to 
re-eve decay beat from the uore In ergency or mseal shutdown situations, 
(2) to wamoee beat from oataiment In hermal operating and eaergency 
situations, (3) to sawive airborne Iodine from the contaiLment atmosphere 
following a Design Deas Accident# (4) to siLanse eontaiAnmnt leakage to the 
environment sabequent to a Design hBasl Accident.  

pemcification 

the following specifinataoes apply except. uring low $0erature physics tests.  

J6 Safety Znjection and lesildual Neat Raeoval systems 

26. .he reaetor shall not be made inritical, except for low teseeratuAo.  
Sphbyas tests. unless the follovaig oonditions ae•. eta t . 0 

a. The refueling meter storage tank eantaIus not lesas than 345,000 
gallons of mater with q boron. oncentration of at least 3000 ppm.  

•.,J b~. Dlelted '." ., .  

ar 

so the feour aemulators are pressurized to at Least 615 psig a&d 
each eontaLas a mU i-mm of 787.5ft 3 and a mmýxLam of 802.5gt 3 

of these fouw aemulators may be Isolated

4. three safety njoection pmes together with the'r associsted 
piping and vlves are oearable.  

o. lwo residual beat removal pmas and beat exhangers together 
with their associated piping and Valves are operable* 

C. Wo recirculation 9100 together with the associated piping and 
valves are Operable.  

Ameandam W.. 140 3*3-1 
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1) Assuring vith b4gh reliability tat Ue safeguard system vill 
function properly It required to do so.  

Q2) Allowances of sufficient tim to effect repairs using safe and proper 

-Asseng th reactor has been operating'at full rated power for it least 100 
days ithe magnitude of the decay -beat decreases after Initiating hot 
shutdowns. us the requireamnt for sore soollng in a&e of A postulated 

8oss-of-coolant accident while in the bot shutdown condLi.on a. .ignificantly 
reduced below te equiremients for a postulated less-of-ooolant -accident 
during power operation. Putting the reactor In the bot shutdown Condition 
significantly reduces the potential 4onsequences of a Loss-of -coolant 

-. ccident, -nd also a2ows owe free iasses o acee of te engineered 
-safeguards components An order to effect reipairs.  

ralure to sa1lets repaL" #ithin 48 hrs of going to th hot vhutdown 
odition is eonsidered Indicative of a requirment for major maintenance and 

theref ore In such a -case tel rinactor Is to be -Wa% Auto the sold ishutdown 
-.woeditjOn.  

- -. o.".!TV ..  
--. . ° .. ,b- W ,- . - -. • .

..- *. * • ''- * ~ * - .  

-. .. .a . -.*. , = - . . . - .: _, , . . =. .  
. • . b-

,*. . -: . , o __- I e*-q- . i h *. N. . ... .  

-A,,• - ".'.: - •j m-4...-,'. u l•. ." " 

Valves 1310, 744 end 332 are kept In the open position dring plant "oration 
to osour, that flow passage tie the refueling water 4Btorage tank wuill be 
available during the Injection phase of a lees-ofo-oolant mocidento As an 
4additional assurance of flow passage av&LlabiLitye the valve motor operators 

* oe de-energized to prevent an extremely unLikely Spurious close of these 
-valves to take place. MLs additional precautlon As o sptable ince filure 
to manually we-astabiLh power to *lose valves 1310 0d =2s following thil 
injection phase tis tolerable As a single failure. altve 744 w1il sot ueed to 
be olosed. following the injection, shase* "Me aoiltr Isolation -valve 
motor operators ere don-sergised to prevent an extremely unWikely spurious 
closure of -these valves from socuring wban aamo lator we coolIng flow to 

with respec to the core coolng tunction, ther is functional redundancy 
for certain ranges of break *Lses. 3) VM measure of effectiveness of the 
Safety bjeoatn lsystei the ability of t"h Ipo sad aoiumilatirs to keep 
th e ore flooded or to zflood *te owe mqidly where the ewe has been 
uncovered for postulated large area suptureso We reslt of the .perforance 
Is to sficiently limt any Increase in clad tenerature below a value wbere 

---- ,erncy core ooling objectives *Lre "t. (9) -:b ange of sore.  
p 2rotection as a function of break daiaeter provided, by the vaiast auneto 
of Us Safety 3bJection system is presented In 1igu0 o.2-4 of thbe-J41rm.  

; eneent--o.14-. "-
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for repair after a loss-of-coolant accident* 6) During the recirculation 
phase following a loss-of-coolant accident, only one of the three component 
cooling pumps is required for mininmm safeguards.17) 

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 
Iimediately 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 acc•mulators, and their pressure and volume assure the 
required amount of water injection following a loss-of-Foolant accident, and 
are based on the values used for the accident analysis.(gi 

Two independent diverse systems are. provided for removal of cambustible 
hydrogen from the containment building atmosphere: (a) the hydrogen 
recombiners, and (b) the post accident containment venting system. •ither of 
the two (2) hydrogen recombiners or the post accident containment venting 
system are capable of wbolly providing this function in the event of a design 
basis accident.  

Two full rated hydrogen recombination systems are provided in order to control 
the hydrogen evolved in the containment following a loss-of-coolant accident.  

SEither system is capable of preventing the hydrogen concentration from 
exceeding 2% by volume within the containment. Bach 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 vill not affect the remaining system. Hydrogen gas is used as the 
externally supplied fuel@ * ygen 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 sampling system consists of a sample line which 
oriJginates 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 
contairment, and then through a second penetration to the sample termination 
inaide 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 Inmediate operation of the recombLner following an accident, and the 
quantity of hydrogen fuel stored at the site will be only for periodic testing 
of the recombiners.  

The Post Accident Containment Venting System consists of a comon penetration 
---line wl-ch acts as a supply line through which hydrogen free air can be 

admitted to the contalnment, and an exhaust line, with parallel valving and 
-ppigr through which hydrogen bearing gases from containment may be vented 
through a filtration system.

Amendnent n8o. 140 393-11.



j) TUe control room ventilation mytei is bquipped with a toxic gas detection 
systun oonsisatLn ot redundant ioaltors capable or detectingoc•horine, 
anhydrous ummonla, and hydrogen oyanide. These toxic Oss detection systt•m re 
designed to isolate the control room from outside air upon detection of tozic 
ooncentration or the Uolitoztad gazes In the control room vantilatibn system.  
Th~e operabillty or the toxic gas detection systems provides assurance that the 
control room opvrators will have adequate time to take protective ••tion in the 
wvent of an accidental toxic gas release. Seleotion or the ases" to be 
bonitored and the astpoint established for the monitors afe based on the 
results 4dscribed In the Indlan Point Unit No. 2 Control loom Babitability 
Study dated May, 1981.  

The oable tunnel U equipped with two temperaturse ontrolled ventilation fran.  
ach ran has a capacity or 21,000 afm and Is connected to a 480v buss. One ran Will atart automatically ibehn the temperature In the tunnel reaches lOO0.  

Under the worst conditions, i.e. los of outside power and all the EngLneered 
ifety Fdaturde In operation, one ventilation ran is capable of ma-ntainin the 

tunnel temperature below 104o1. Under the same worst conditions, If no 
ventiatioa ftans yre operuting, the natuat l air circulation through the tunnel 
would be sufficiont to limit the Xmas tunnel temperature below tolerable value 
of lmarF. sowover, In order to provide for ample tunnel ventilation capacity, 
the tuo ventilation tans are rquired to be operable when the reactor Is uAde 
critical. It one venttlation ran is round inoperable, the other fan will ensure 
that "oabli tunnel ventilation Is available.  

Valves 1S6A. C. - and 9 are maintained. In the open position during plant 
ope*ration t assure a flov path for hIgh-head safety Injection during the injection lphaise of a ioss-of-ooint iden"to Valves 56" and .'r axr 
uaintainaid In the closed position during plant operation to prevent."hot leg 
Injection during the Injection phase of a 1.ss-og-eoolant 6accdent. As an additional assurance of preventing hot leg injection, the valve motor 
opperators are de-energised to prevent spurious opening of these valve&s.. veT 
"will b1 restored to these valves at an appropriate time In accordance -with 
plant operaling procedures after a loms-of-cooolnt accident In order to 
establiuh hot leg r*ecirculationo 

Valves 042 &" 543 In the inLi-flov return line from the discharge of the 
) afety Injection pine to the refumling water storage tank are da-unergized In 
the open position to prevent &n extremely unlikely spurious los-ure which 
%auld aause the safety Injection pu~ms to ovrheat If the reactor coolant 
uymtea pressure Is. above the shutoff head of the ipuas.  

the fpocified quantitieu oft wter for the WET Include ftavlable water (4687 
gals) In the tank battot, inaccuracles (6200 gals) In the alarmn astpoints, and "ma'm quantities .mqu.rod *urin , •Injection (2464000 veal)(lOI &ad 
esira•slation Vpabes (80,000 Vale)IOJi %to aaLnaimm OWI (t.e.# 345o000 

W4ls)-providax approximately 8.100 gallons margin. The, minimum RWST boron 
-concentration ensures that the reactor core will remain subcritical 
during long term recirculation with all control rods fully withdrai,'r 
following r postulated large break LOCA.

Amendment qo. 140 3.3-13
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Table 3.5-1 (1 of , i, ý0 
I

No. FUNCTIONAL UNIT CHANNEL SETTING LIMITS

1. High Containment Pressure 
(El level) 

2. High •ntainment Pressure 
(Ri-Ei level) 

3. Prossuriser Low Pressure 

4. High Differential Pressure 
Detween Steam Lines 

S. High Stem Fowv In 2/4 Steam 
Lines Coincident with Low 
Tavg or low Steam Line 
Pressure

6. Steam Generator Water Level 
( lowjv-•) 

7. Station Blackout 
(Undervoltage) 

I 

Sa.. 4S9V *mergsnc% bus 
UndervoItage (Loss of 
Voltage) 

Sb. 489v ftergency Dus 
Undervoltage (Degraded 
voltage) 

Amendment Ho. 140

Safety Injection 

a. Ointalnment spray 
b. Steam Line Isolation 

Safety Injection 

Safety Injection 

a. Safety Injection 

b. Steam Line Isolation 

Auxiliary Feedvater 

Auxiliary Feedwater

s2.0 psig 

S30 psig 

W1829 psig 

£ 150 psi 

,40% of ful steam 
flow at zero load 
e40% of full steam 
flow at 20% load 
I;O1% of full steam 
at full load 
J!540or Tavg 
10600-psig steam 
line pressure 

*5% of narrow range 
instrtment span each 
steam generator

aP40% nominal vol
togs 

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

403V + 5V 
10. sec + 30 see

* 31UI333R3D SAFETT FEATUiEV INITIATION INSTRUMENT sETTING LIMITS

0

(

(
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3.6 CONTA7?#WT SYS7U1 

APPLICABILITY 

Applies to the integrity of reactor containment 

OBJECTIVE 

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

SPECIFICATION 

A. ONTAINMENT INTEGRITY 

1. The following requirements shall be satisfied: (a) whenever the 
reactor is above cold shutdown or (b) whenever the reactor vessel 
head is less than fully tensioned and,(i) - the shutdown margin is 
<5% k/k: or, (ii) the boron concentration 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-autamatic 
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 
for plant qperation or for testing and only as long as 

- necessary to perform the intended function.  

b. A•l automatic --- tasat i so' lation valves are either operable 
or in the closed position or isolated by a closed manual valve 
"or flange that meet the same design criteria as the isolation 
Valve.  

c. The equipment door is properly closed.  

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

e. The WC&PPS requirements of Specification 3.3.D are being 
satisfied.  

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

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

Amen, meint No. 140 3.6-1



B. Internal Pressure

If the internal pressure enceeds 2 psig or the internal vacuum exceeds 

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 50 0 F.  

BASIS 

The Reactor Coolant System conditions of cold shutdown assure that no steam 

will be formed and hence there would be no pressure buildup in the contain

ment if a Reactor Coolant System rupture were to occur.  

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

being carried out. The shutdown mar-in requirement of specification 
3.0.6.2. when the head is off precludes criticality during refueling.  

When the reactor head is not to be removed, the specified cold shutdown 

margin of 1% Ak/k precludes criticality at cold shutdown conditions.  

Regarding internal pressure limitations, the containment calculated peak 

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

before a major loss-of-coolant accident were as much as 8 psig.(1) The con

tainment can withstand an internal vacuum of 2.5 psig. (2) The 2.0 psig vacuum 

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

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

assu-e that the minimum service metal temperature of the containment liner 

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

Table 3.6-1 lists non-automatic valves that are designated as part of the 

containment isolation function. During periods-of normal plant operations 

requiring containment integrity, valves on this Table will be bpen either 

continuously or intermittently depending on requirements of the particular 

_mnmnt .14 .-

°•.
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6. The requirements for RH pump and heat exchanger 

operability/operation in Specifications 3.8.A.3 and 3.8.A.4 may be 
suspended during maintenance, modification, testing, inspection, 
repair or the performance of core component movement in the 

vicinity of the reactor pressure vessel hot logs. During 
operation under the provisions of this specification, an alternate 

means of decay heat removal shall be available when the required 

number of RHE pump(s) and heat exchanger(s) are not operable.  

With no RH- pump(s) and heat exchanger(s) operating,. the RCS 

temperature and the source range detectors shell be monitored 

hourly.  

7. The reactor Tavr shall be less than or equal to 1400 F.  

8. Specification 3.6.A.1 shall be adhered to for reactor 

subcriticality and containment integrity.  

B. With fuel in the reactor vessel and when: 

Q) the reactor vessel head is being moved, or 

ii) the upper internals are being moved, or 

iii) loading and unloading fuel from the reactor, or 

iv) heavy 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 satisfied: 

1. Specification 3.8.A above shall be met.  

2. The minimum boron concentration shall be the more restrictive 

of either •>2000ppm or that which is sufficient to provide a 

shutdown margin X5% Ak/k. The required boron 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 are taking place.  

4. No movement of fuel in the reactor shall be made until the reactor 

has been subcritical for at least 131 hours.

Amendment No.1 4 0 3.8-2



The shutdown margin requirements will keep the core subcritical.  

6 During refueling, the reactor 
refueling cavity is filled with borated water. The minimum boron 
concentration of this water is the more restrictive of either 2000ppm 
or else sufficient 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 6ontainment is based on an atmospheric dispersion factor (X/Q) 
of 5.1 x 10-4 sec/m3 and takes no credit for removal of radioactive iodine by 
charcoal filters. The requirement for the fuel storage building charcoal 
filtration system to be operating when spent fuel movement is being made 
provides added assurance that the offsite doses will be within acceptable 
limits 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 RHI pump and heat exchanger be in operation 
ensures that sufficient cooling capacity is available to maintain reactor 
coolant temperature below 140 0 F, and sufficient coolant circulation is 
maintained through the reactor core to minimize the effect of a boron 
dilution 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. th, i allowing

Amendment No.140 53.8-5



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 and to the 
limits on control rod operations.  

Objectives: 

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 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 

3. Limit potential reactivity insertions caused by hypothetical 

control rod ejection.  

Specifications: 

3.10.1 Shutdown Reactivity 

The shutdown margin shall be at least as great as 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 following 
limits:I 

(a) FNH:6l.62 [1 + 0.3 (1-P)] 

(b) For A 25% steam generator tube plugging*: 

FQ(Z)-£(2.32/P) x 1(Z) for P> .5 

FQ(Z).4(4.64) x 1(Z) for P:!S..5 

Where P is the fraction of full power at which the core is 
operatingi I(Z) is the fraction given in Figure 3.10-2 and 
Z is the core height location of Fg.  

Amendment No. 140 3.10-1
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b) there is no simultaneous Indication of a misaligned 
control rod, reduce thermal power to lesP than 50% of 
rated thermal power within 2 hours and reduce the power range high flux trip eetpoint to la** than or ec*al to 55% of rated thermal power within the next 4 hours.  

3.10.3.3 The rod position indicator, shall he monitored and logged 
once each shift to verify rod popition within each bank 
a saignment.  

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

3.10.4 Rod Insertion Limits 

3.10.4.1 The shutdown rod# shall be fully vitbdrawn when the reactor 
is critical or approaching criticality (i.e., the reactor is 
no longer mubcritical by an amount ecual to or greater than 
the shutdown margin in Figure 3.10-1).  

3.10.4.2 When the reactor is critical, th* control bank# shall be 
* limited in physical insertion to the insertion limits shown 

in Figure 3.10-39 

3.10.4.3 Control bank insertion shall be further restricted if: 

- a. The neasured control rod worth of all rods, le** the 
wortb of the most reactive rod (worstý case stuck rod), j Is less than the reactivity reauired to provide the 
design value of available shutdown, 

b. A rod is Inoperable (Specification 3.10.7).  

3.10.4.4 Insertion limits do not apply during physics tests or during 
periodic exercise of individual rod*. Sowever, the ahutdown 
margin indicated in Figuzr 3.10-1 must be maintained except 
for the low power physics test to measeure control rod worth 
and shutdown margin. For this teat the reactor may be 
critical with all but one control rod inserted.

Amendment No. 140 3.10-5



Inoperable Rod Limitations

3.10.7.1 An inoperable red is a rod w•iich does not trip or which is declared 
inoperable wnder Specification 3.10.5 or fails 0o rnaet the requirermnts 

of 3.10.8.  

3.10.7.2 Not more than one inoperable control rod shall be allowed any time 
the reactor is critical except during physics tests requiring intentional 
rod misalignment. Otherwise, the plant shall be brought to the hot shut

down condition.  

3.10.7.3 If any rod has been declared inoperable, then the potential e': 
worth and associated transient power distribution peaking Zactor3 snall 

be determined by analysis within 30 days. The analysis shall include 
due allowance for non-uniform fuel depletion in the neighborhood cf the 
inoperable rod. If the analysis results in a =ore limiting hv:pc:hteizal 

transient than the cases reported in the safety analysis, the plan: 
power level shall be reduced to an analytically determined part power 
"level which is consistent with the safety analysis.  

3.10.8 i1od ,Drop Tire 

At operacing temperature and full flow, the drop time of each 
control rod shall be no greater than 2.4 seconds 2rc..  

gripper release to dashpot entry.I 

3.10.9 Rod Position Monitor 

If the rod pcsition deviation monitor is inoperable, individual rod 
positions sball be logged once per shift and after a load change 
greater than 10 percent of rated power.  

3.10.10 Uuadrant Power Tilt Monitor 

If one or both of the quadrant power tilt monitoro is inoperable.  

individual upper and lower excore detector calibrnted ou:pucz. shall

AmeaJ r anc No, 140- 3.10-7
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be logged once per shift and 'after a load chanqe greater than 10 

percent of rated power.  

Basis 

Design criteria have been chosen for normal operations, operational 

transients and those events analyzed in FSAR Section 14.1 which are 

consistent with the fuel Integrity analyses. These related to fission 

gas release, pellet temperature and cladding mechanical properties. Also 

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

In addition to the above conditions, the peak linear power density must 

not exceed the limiting Ky/ft values which result from the large break 

loss of coolant accident analysis based on the ZCCS acceptance criteria 

to limit of 22000?. This is required to meet the initial conditions 
assumed for 'loss of coolant accident. To aid in specifying the limits on 

power distribution the following hot channel-factors are defined.  

SQMZ), Height Dependent Heat Flux Rot Channel Factor, is defined as the 
maximum local heat flux on the surface of a fuel rod at core elevation Z 
divided hy the average fuel rod heat flux, allowing for manufacturing 

tolerances on fuel pellets and rods.  

FQ, Engineering Reat Flux Not Channel Factor, is defined as 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 applict to fuel rod surface heat flux.  

Amendment No. 140 3.10-



CJ )A1kH, Nuclear Znthalpy Rise Hot Channel Factor, Is defined as 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 P u is bised on an integral and in used as 
such in the DN2 calculations. Local heat fluxes are obtained by using 
hot channel and adjacent 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 
necessarily directly related to IR.  

The upper bound envelope of the total peaking factor (Fg) of 
specification 3.10.2.1 times the normalized peaking factor axial 
dependence of Figure 3.10-2 has been determined from extensive analyses 
considering all operating maneuvers 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 PQ times the normalized envelope of Figure 3.10-2 indicate a 
peak clad temperature of less than 22000F for the worst case 
double-ended cold leg guillotine break.(1) 

When an PQ measurement is taken, both experimental error and 
manufacturing tolerance must be allowed for. Five percent is the 
appropriate allowance for a full core map taken with the moveable intoro 
detector flux mapping system and three percent is the appropriate 
allowance for manufacturing tolerance.  

In the specified limit of l*& there is a 8 percent allowance for 

uncertaiiti4e which means that normal operation of the core is expected 
to result in IP,& 1.6Zrl.08. The logic behind the larger uncertainty 
in this case is that (a) normal perturbations in the radial power shape 
(e.g., rod misalignment) affect FN & g, in most cases without 
necessarily affecting FQ, (b) the operator has a direct influence on 
FQ thorugh movement of rods, and can limit It to the desired value, he 
has no direct control over FNA and (c) an error In the predictions 
for radial power shape, which may be detected during startup physics 
tests can be compensated for in 7 by tighter axial control, but 
compensation for FkIAH is less readily available. When a measurement 
of FPNj 1  is taken, experimental error must be allowed for and 4 
percent is the appropriate allowance for a full core map taken with the 
moveable 1score detector flux mapping system.  

Amendment No. 14 0 3.10-9
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difffrainces than pu•mItted. Therefore, the spccfi~mclou: on power diatribution 
-- ntrol are not applLed duri.tt rhysi-s tests or .-cora calibraticon; this is accca

,-blD due Yo the lc' probability of a igaLificant accident occuring during these 

;rations.  

In some instances of rapid plant pc-ar reduction, automatic rod motion will cause 
the flux difference to deviate from the target bank when the reduced power level is 
reached. This doec not necessarily affect the xenon distribution sufficiently to 
change the envelope of peaking factors which can be reached on a subsequent return 
to full power within the target bank, however to simplify the specification, a 
limitation of one hour in any period of 24 hours is placed on operation outside the 
band. This ensures that th2 resulting xenon distributions are not significantly 
different from those resulting from operation within the target band. The ins:tn
taneous consequences 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 in the range +14 to -14 percent (+ll percent to -11 percent indicated) 
increasing by ± 1 percent for each 2 percent decrease in rated power. Therefore, 
while the deviati•n exists the power level is limited to 90 percent or lcwer 

'ending on the indicat-ad flux difference.  

9. f or any reason. flu= difference is not controlled within the t5 percent band 
for as long a period as 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 e3sence 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 boron system to position the control rods 
to produce the required indicated flux difference.  

For Condition II events the core is protected from overpower and a miniru- DNBR of less than the safety limit DNBRs by an automatic protection system. Com
pliance with operating ?rocedures is assumed an a precondition for condition.11 transients, however, operator error and 
equipment malfunctions are separately assumed to lead to the cause of the transients 

considered.  
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accident for an isolated fully inserted 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 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.  

R7PJIMCZ 

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 

ROD BANK INSERTION LIMITS 
(Four Loop Operation) 
ICO Step Overlap
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Figure 3.10-4
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3.11 IWVAELE IN-CORE INSTRIUMAhIQ

AnplicabIlity 

Applies to the operability of the movable detector instrumentation 

systm.  

Oblective 

To specify fumctional requirements on the use of the in-core inst, ¶entation 

system, for the recalibration of the excore axial off-set detection system.  

Specification 

A. A -4n-m of 2 thimbles per quadrant and sufficient movable in-•core 

detectors shall be operable during re-calibration of the excore axial 

off-set detection system.  

B. Power shall be limited to 90Z of rated pover 

if re-calibration requirements 

for excore axial off-set detection system, identified in 

Table 4.1-1, are not met.  

Basis 

The Movable In-core Znstrnsentation System(1) has six drives, six detectors, 

and 50 thimbles in the core. Each detector can be routed to sixteen or mo:e 

thimbles. Consequently, the full system has a treat deal more capability 

than would be needed for the calibration of the ex-core detectors.  

To calibrate the excore detectors system, it is only necessary that the 

Movable Zn-core System be used to determine the gross power distribution 

in the core as indicated by the power balance between the top and bottom 

halves of the core.  

Amendment 11o. 140
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3. 2henodnalliquid vol2ua of the reactor coolant SYStU, Atat Xrted 
OlePatLns condittonsiand with 0% Steam Generator- tube plugging 
is 11,350 cubic feet.  
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UNITED STATES 
NUCLEAR REGULATORY COMMISSION 

WASHINGTON, D. C. 20555 

SAFETY EVALUATION BY THE OFFICE OF FUCLEAR REACTOR REGULATION 

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

CONSOLIDATED EDISON 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 design 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 Assessments 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 0 F vesse average tegperature, and 322,800 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 MWt 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 supplemental 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 significat hiazards 
consideration.  

8905310036 890518 
PDR ADOCK 05000247 
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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.? 
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.  

1. A change in guide thimble and instrumentation tube diameter dimensions.  
2. A change from Inconel to Zircaloy grids for the seven middle grids.  
3. A change to the removable top nozzle (RTN).  
4. A change to a low profile removal bottom nozzle.  
5. A change to increased fuel rod and assembly length for extended burnup.  

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 OD 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 
insertion 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
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assembly. The lift 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.
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Thimble Plug Removal Evaluation 

Thimble plugging devices are currently used to limit 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 (ITDP) 

(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 DNBR 

values are established by using the ITDP. 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 limit 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
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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 
t'nit 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 limitina 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 
impacted by the implementation of ATDP and the increase in the nuclear 
enthalpy rise hot channel factor F , other transients affected include those 
which are DNB limited or rely on tA 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 ff 
= 0.95 is the Chemical and Volume System Malfunction which affects the boroRh' 
dilution during refueling. All 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
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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 FIH 

The proposed revisions to Technical Specification 1.10.2.1 and the associated 
bases would increase the allowable peak value of Fý, at 100 percent power from 
1.55 to 1.62. This change will allow more flexibilty in fuel management.  
The LOCA and non-LOCA safety evalu tions in support of the transition to the 
OFA considered the 1.62 limit of F• at 100 percent power. Worst case large 
and swall break LOCAs and non-LOCA vents have been reanalyzed or evaluated 
for F of 1.62. Results show that the design criterion and limits applicable 
to Ld8 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. All the
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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-i of Attachment B to the September 30, 1988
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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 CONCLUSION 

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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