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3. LIMITING CONDITIONS FOR OPERATION

For the case where no exception time is specified for inoperable components, this time is assumed to be zero.

*In the event, that service water temperature exceeds 90°F the unit shall be placed in at least hot shutdown
within the next seven hours, and be in at least cold shutdown within the following thirty hours unless service
water temperature is reduced to 90°F or less within these time intervals as measured from initial discovery or
until the reactor is placed in a condition where this service water temperature is not applicable.

3.1 REACTOR COOLANT SYSTEM

Applicability

Applies to the operating status of the Reactor Coolant System; operational components; heatup; cooldown:;
criticality; activity; chemistry and leakage.

Objective

To specify those limiting conditions for operation of the Reactor Coolant System which must be met to ensure
safe reactor operation.

Specification

A. OPERATIONAL COMPONENTS

1. Coolant Pumps

a.

When a reduction is made in the boron concentration of the reactor coolant, at least one reactor
coolant pump or one residual heat removal pump (connected to the Reactor Coolant System)
shall be in operation.

When the reactor coolant system Tog is greater than 350°F and electrical power is available to
the reactor coolant pumps, and as permitted during special plant evolutions, at least one reactor
coolant pump shall be in operation. All reactor coolant pumps may be de-energized for up to 1
hour provided no operations are permitted that would cause dilution of the reactor coolant
system boron concentration, and core outlet temperature is maintained at least 10°F below
saturation temperature.

When the reactor coolant system T, is greater than 200°F and less than 350°F, and as
permitted during special plant evolutions, at least one reactor coolant pump or one residual heat
removal pump (connected to the Reactor Coolant System) shall be in operation. All reactor
coolant pumps may be de-energized with RHR not in service for up to 1 hour provided no
operations are permitted that would cause dilution of the reactor coolant system boron
concentration, and core outlet temperature is maintained at least 10°F below saturation
temperature.

When the reactor coolant system Tavg is less than 200°F, but not in the refueling operation
condition, and as permitted during special plant evolutions, at least one residual heat removal
pump (connected to the Reactor Coolant System) shall be in operation.

31-1

Amendment No. §é
* This specification expires at 0001 hours, October 1, 1988



The containment cooling and iodine removal functions are

provided by two independent systems: (a) fan-coolers plus
charcoal filters and (b) containment spray with sodium
hydroxide addition. During normal power operation, the five

fan-coolers are required to remove heat lost from equipment
and piping within containment at desiin conditions (with a
cooling water temperature of 85°F) x (%) In the event of a
Design Basis Accident, any one of the following combinations
will ©provide sufficient cooling to reduce containment
pressure at a rate consistent with limiting off-site doses

to acceptable values: (1) five fan-cooler units, (2) two
containment Sspray pumps, (3) three fan-cooler units and one
Spray pump. Also in the event of a Design Basis Accident,

three charcoal filters (and their associated recirculation
fans) in operation, along with one containment spray pump
and sodium hydroxide addition, will reduce airborne organic
and molecular iodine activities sufficiently to limit off-
site doses to acceptable values. ( These constitute the
minimum safeguards for iodine removal, and are capable of
being operated on emergency power with one diesel generator
inoperable.

If off-site power is available or all diesel generators are
operating to provide emergency power, . the remaining
installed iodine removal equipment (two charcoal filters and
their associated fans, and one containment spray pump and
sodium hydroxide addition) can be operated to provide iodine

removal in excess of the minimum requirements. Adequate
power for operation of the redundant containment heat
removal systems (i.e., five fan-cooler units or two

containment spray pumps) is assured by the availability of
off-site power or operation of all emergency diesel
generators.

Due to the distribution of the five fan cooler units and two
containment spray pumps on the 480 volt buses, the closeness
to which the combined equipment approaches minimum
safeguards varies with which particular component is out of
service. Accordingly, the allowable out of service periods
vary according to which component is out of service. Under
no conditions do the combined equipment degrade below
minimum safeguards.

3.3-17

* A cooling water temperature of 99°F is in effect until
0001 hours, October 1, 1988.
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SAFETY EVALUATION OF
PROPOSED EMERGENCY TECHNICAL SPECIFICATIONS
RELATED TO 90°F SERVICE WATER TEMPERATURE

Section I - Description of Changes

The Authority is requesting an emergency technical specification
change which revises paragraph 3. of the Indian Point 3 Technical
Specifications. The purpose of this emergency change is to permit
seven hours before requiring the plant to be in the hot shutdown
condition when service water temperature exceeds 90°F. The basis
of Technical Specification 3.3 is also changed to reflect an 90°F
cooling water temperature. It is requested that this proposed
emergency change to the IP-3 Technical Specifications be placed in
effect only until October 1, 1988.

Section II - Evaluation of Changes

In the event that service water temperature exceeds 90°F, the
propsed changes allow seven hours to place IP-3 in hot shutdown and
within the following 30 hours to be in cold shutdown. This change
is necessitated by a rise in river water temperature due to a
protracted heat wave in the Northeast, which is causing service
water temperature to exceed the design temperature. As the
duration of peak river water temperature is limited to three

to five hours at mean high tide, the granting of this waiver is
expected to permit full power operation for the limited duration of
peak river water temperature.

The proposed change recommends placing the plant in hot shutdown
within seven hours and in cold shutdown within the following thirty
hours if the service water temperature exceeds 90°F. The seven
hour Limiting Condition for Operation (LCO) is justified because
the thermal phenomenon is tidal dependent and therefore is readily
predictable and of a short duration.  Operating with a seven hour
LCO prevents unnecessary cycling of the plant, unneeded plant
shutdowns and the creation of additional thermal stresses. In
addition, a similar seven hour LCO has been approved by the NRC for
a plant of similar design and age as IP-3.
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The Authority has performed a nuclear safety evaluation
(NSE-88-03-117 SWS, Rev. 0) which demonstrates the acceptability of
continued plant operation with a service water temperature of 90°F.
This NSE was based on a Justification for Continued Operation (JCO)
performed by Westinghouse for a service water of 90°F at IP-3.

A description of the operation of all applicable equipment is
discussed in the NSE and JCO. JCO recommendations to maintain CCWS
temperature in specification have been incorporated in procedures.
Included as Appendix A to this submittal is the NSE and all
associated attachments (including the JCO) which provide the
specific technical details of the analysis performed.

It is the Authority’s position that this emergency change to the
IP-3 Technical Specifications should remain effective until October
1, 1988. This conclusion is based on information contained in,
"The Final Environmental Statement Related to the Operation of
Indian Point Nuclear Generating Plant Unit No. 3 (NUREG-75/002) ,"
dated February, 1975. Table II-3 of this study (see Appendix

B) provides a ten year composite (1959 - 1968) of average Hudson
River temperatures in the vicinity of Indian Point 3. This table
indicates that the Hudson River reaches annual high temperature
plateaus from mid-July through mid-September, after which
temperature starts decreasing. With weather forecasts in the
Northeast predicting no relief in sight for the current heat wave,
it is likely that river temperature decrease may not commence until
the latter part of September. Therefore, October 1, is a good
estimate of when the daily peak temperature of the Hudson River
should remain below 85°F, precluding the need for the requested
LCo. .

Section IIT - Review of 10 CFR 50.91 Emergency Situation Criteria

Paragraph 10 CFR 50.91(a)(5) describes three criteria that must be
satisfied for the Commission to find that an emergency situation
exists. Each criteria is quoted and addressed below.

(1) "...failure to act in a timely way would result in derating or
shutdown, or in prevention of either resumption of operation
or of increase in power output up to the plant’s licensed power
level,..."

Failure to approve this emergency change to the Technical
Specifications will result in the derating or shutdown of the
plant whenever service water temperature exceeds 90°F. River
water is peaking above 87°F on a daily basis and could peak
above 90°F during tide changes. Until the current heat wave
and its effects subside, IP-3 can be expected to cycle down and
up in power each day unless this relief in specifications is
granted.
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(2) "...a licensee requesting an amendment must explain why this
emergency situation occurred and ..."

This emergency situation occurred due to a protracted heat wave
in the Northeast causing river water temperature to exceed the
85°F cooling water temperature described in the basis of the
Technical Specifications. With no current LCO or specification
for service water temperature, it is conservatively assumed
that no exception time applies for exceeding this temperature
and the plant must be in hot shutdown within four hours as
required in other parts of the Technical Specifications where
no exception time applies.

(3) "...why it could not avoid this situation,..."

The short notice required by this emergency change could not
have been avoided. The length and degree of the current heat
wave could not have been foreseen. This region is on record
pace for the number of 90°F plus air temperature days for one
summer. Early on when it became apparent that a significant
break in the weather might not occur, the Authority initiated
an engineering review to evaluate the impact on the IP-3
accident analyses of elevated cooling water temperatures. This
three-to-four week effort culminated in a safety evaluation for
an increase to a 90°F service water temperature.

Section IV - No Significant Hazards Evaluation

Consistent with the requirements of 10 CFR 50.92, the enclosed
application is judged to involve no significant hazards based on
the following information:

(1) Does the proposed license amendment involve a significant
increase in the probability or consequences of an accident
previously evaluated?

Response:

This change will not increase the probability of an occurrence
or consequences of an accident or malfunction of equipment
important to safety previously evaluated in the FSAR. Plant
operatlon at service water temperatures up to 90°F will not
result in peak accident containment pressure in excess of the
containment design pressure nor above the maximum pressure at
which containment and associated pressure containing components
have been periodically tested. The component cooling system
and the equipment cooled by it will remain operable to perform
their safety related function during and following a design
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basis event. The addition of an LCO providing shutdown
requirements when 90°F service water temperature is exceeded
adds restrictions to plant operations in an area where no
previous specification existed and does not impact accidents
previously evaluated. Accordingly, neither the probability

of an occurrence nor the consequences of an accident or
malfunction of equipment important to safety will be increased.

Does the proposed license amendment create the possibility of a
new or different kind of accident from any accident previously
evaluated?

Response:

The proposed changes, as analyzed, do not involve new or
different kind of accidents, from those previously evaluated.
Plant operation at service water temperature up to 90°F does
not create the possibility of an accident or malfunction of any
type other than those previously evaluated in the FSAR. This
clarification on the application of LCO action requirements

in the event service water exceeds 90°F does not create the
possibility of a new or different accident.

Does the proposed amendment involve a significant
reduction in a margin of safety?

Response:

A significant reduction in a margin of safety is not involved.
The containment inteqrity analysis was reanalyzed for
operation with service water temperature of 90°F at an initial
containment temperature of 130°F. The increase in service
water temperature to 90°F impacts the heat removal ability

of the containment Fan Cooler Units and results in a slight
increase in the peak containment pressure (less than 1.5 psi)
to 40.73 psig. The design case for an initial containment
temperature of 120°F and service water temperature of 90°F
was evaluated. For this case, peak containment pressure was
shown to remain below 40.6 psig, the peak pressure stated in
the basis of the Technical Specifications for the original
containment integrity analysis. 1In both cases, the peak
pressure is well below the containment design pressure of 47
psig. Containment leak rate testlng has been performed at
pressures in excess of the 40.73 psig peak containment accident
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pressure calculated for 90°F service water temperature and
130°F containment temperature.

The component cooling loop has been evaluated for a service
water supply temperature of 90°F. The loop will provide
sufficient cooling to enable continued sump and core
recirculation following a LOCA. All safety-related heat loads
served by Component Cooling during the recirculation phase have
been evaluated at a service water temperature of 90°F. In each
case all required equipment is shown to remain operable at the
elevated temperature of 90°F over the time period for which it
must function.

The peak accident containment pressure is shown to be less than

the original containment integrity analysis (40.6 psig) with
containment temperature at 120°F. For a containment temperature of
130°F, the peak pressure is only slightly more at 40.73 psig, which
is less than the test pressures for all past containment integrated

leak rate tests. All required safety related equipment and

loads cooled by service water and component cooling water systems
have been shown to remain operable for an initial service water
temperature of 90°F. Therefore plant operation at service water
temperatures up to 90°F does not constitute a significant hazards
concern.

Section V - Impact of Change

This change will not adversely impact the following:

(1) ALARA Program

(2) Security and Fire Protection Programs

(3) Emergency Plan

(4) FSAR or SER Conclusions

(5) Overall Plant Operations and the Environment

Section VI - Cohclusions

The incorporation of this change: a) will not increase the
probability nor the consequences of an accident or malfunction
of equipment important to safety as prev1ously evaluated in the
Safety Analysis Report; b) will not increase the possibility for
an accident or malfunction of a different type than any evaluated
prev1ously in the Safety Analys1s Report; c) will not reduce
the margin of safety as defined in the bases for any Technical
Specification; d) does not constitute an unreviewed safety
questlon, and e) involves no significant hazards considerations as
defined in 10 CFR 50.92.
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Section VII -~ References

(a)
(b)
(c)

(d)

(e)

IP-3 FSAR

IP-3 SER

NSE-88-03-117 SWS, Rev. 0, "Operation with Service Water
Temperature of 90°F," dated August 16, 1988.

"Update of INT Service Water Temperature JCO/ Recommendations,
Indian Point Unit 3", by Westinghouse dated Augqust 16, 1988.

"Indian Point Unit 3; JCO with a Service Water Temperature of
90 Degrees F," by Westinghouse dated August 5, 1988.
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PURPOSE

The purpose of this evaluation is to demonstrate the .
acceptability of continued plant operation with service water
temperatures in excess of the original design temperatures
for this system for 1988. In addition, this evaluation
addresses the impact of higher than design service water
temperatures on the Component Cooling Water System.

DESCRIPTION

The Service Water System is designed to supply cooling water
from the Hudson River to various heat loads in both the
primary and secondary portions of the plant. Previsions
exist to assure a continuous flow of cooling water to those
systems and components necessary for plant safety during
normal operation or under abnormal and accident conditions.
This is accomplished either directly or via the Component
Cooling Water System (CCWS). The Component Cooling Water

- system is designed to remove residual and sensible heat from

the RCS via the RHR loop during plant shutdown, to cool the
letdown flow to the CVCS during power operation, and to
provide cooling to dissipate waste heat from various primary
plant components. puring the injection phase of a LOCA
(combined with a blackout) the CCWS serves as a heat sink for
the high head Safety Injection (SI) pump bearings and .
recirculation pump motors. puring the recirculation phase,
the Component Cooling System serves at an intermediate loop
for the transfer of decay heat from the recirculation sump
via the RHR heat exchangers and for cooling of various heat
loads associated with the safequards pumps. The component
cooling loop transfers its heat load to the Service Water
System via the component cooling heat exchangers.

The Indian Point 3 Technical specifications do not contain a
1imiting Condition for Operation (1CO) or a Surveillance
Requirement for a specific service wvater temperature of 8s'F,
The Westinghouse Standardized Technical Specification (8TS)
gpecify an LCO for an averaqe water temperature under an
optional specification for Ultimate Heat Sink. The STS
further specifies a surveillance requirement to determine
that the ultimate heat sink is operable at least once every

Page 1 of 6
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24 hours by verifying that the average water temperature is
within its defined limit. Accordingly, at least once every
24 hours, the average service water temperature (i.e., IP-3
ultimate heat sink) is verified less than 90°F. The
methodology used to determine the temperature of the water
entering the service water system has been evaluated. It has
been determined in Attachment 3 ("Service Water System
Temperature Analysis") that the temperatures recorded at the
circulating water inlets are accurate and that the average of
these temperatures represents the temperature of the water
entering the service water system.

A Service Water temperature of 90F will affect Fan Cooler
Unit (FCU) performance and therefore, the containment
integrity analyses as well as diesel generator operating
temperatures.

In addition, higher service water temperature will reduce the
ability of the Component Cooling Water System to cool the
various CCW heat loads during the post-LOCA recirculation
phase.

An evaluation has been performed to demonstrate that the
post-DBE containment pressure will remain within the design
pressure and that all components required to mitigate the
accident will perform their intended function in their
intended manner at service water temperatures up to 90°F.

Attachment 1 entitled, "Justification for Continued Operation
with a Service Water Temperature of 90°F at Indian Point Unit
3", documents the evaluations performed by Westinghouse.
Specifically, the containment integrity analysis was o
reanalyzed for operation with service water temperature of
90°F at an initial containment temperature of 130°F, The
increase in service water temperature to 90°F impacts the
heat removal ability of the FCUs and results in a slight
increase in the peak containment pressure (less than 1.5
psig) to 40.73 psig. The desigp case for an initial
containment temperature of 120YF and service water
temperature of 90°F was evaluated. Peak containment
temperature was shown to remain below 40.6 peig for that
case. This is well below the containment design preaessure of
47 psig. Note that these calculated peak containment
pressures are the same as those identified in NSE 88-03-114
SWS, which addressed service water temperatures up to 87°F.
This is due to the enhanced modeling techniques employed in
the containment integrity analysis for service water

Page 2 of 6
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temperatures up to 90°F. Had these techniques been employed
in the 87°F analysis, lower peak containment pressures would
have resulted. Containment leak rate testing has been
performed at pressures in excess of the 40.73 psig peak

containment accident pressure calculated for 90°F service
water temperature.

The component cooling loop has been evaluated for a service
water supply temperature of 90%F. The loop will provide
sufficient cooling to enable continued sump and core
recirculation follewing a LOCA. All safety-related heat
loads served by Compenent Cooling during the recirculation
phase have been evaluated at a service water temperature of
90°F. In each cagse all required equipment is shown to remain
operable at the elevated temperature of 90°F over the time
period for which it must function (24 hours in the
recirculation phase followed by cne year of long-term
recirculation).

In addition, certain other equipment cooled by Service Water
is required to operate to support accident mitigation
equipment, specifically the emergency diesel generators and
FCU motor coolers. Accordingly, a review has been conducted
to determine the impact of elevated service water
temperatures on this equipment.

With respect to the emergency diesels, Attachment 2 documents
'a service water system evaluation demonstrating that the
diesels will remain ogerable with service water supply
temperatures up to 50°F for the maximum loading combination
associated with the injection and recirculation phases of a
design basis event. Similarly, the fan motor coolers have
been evaluated (see Attachment 1) and shown to remain
operable during the course of a design basis event for the
elevated service water temperature condition.

Service water is also provided to the instrument air

compressors and CCR air conditioning. All safety systens are

designed to perform their safety function with loss ot

instrument air. Service water that flows to the CCR air

conditioning will remain largely unchanged. Such air

cgngitioning performance will not degrade beyond acceptable
limits. =

The operability determinations for the various safety related.
loads (cooled by CCW) at the elavated (90°F) service water
temperature are contingent upon CCW heat exchanger exit. -
temperature not exceeding 152°F. The CCW heat exchanger exit
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temperature is the CCW supply temperature to the safety
related loads. This 152°F temperature is the maximum exit
temperature expected based on conservative calculations of
heat input to the CCW loop and therefore serves as the
limiting temperature for the equipment operability
determinations. Accordingly, procedural precautions will
require monitoring CCW exit temperatures during the - -

recirculation phase with instruction to:

1, Maximize the Service wWater flow to the CCW heat
exchangers.

2. Maximize the use of available ccw Punps.

3. If only one Service WQter'Pump is operating, reduce
the number of operating Recirculation Pumps to one.

4. If only one Service Water Pump is operating, and
CCW heat exchanger outlet temperture approaches

152°F, prevent one Recirculation Pump from running
through two RHR heat exchangers.

5. Isolate CCW flow to the Spent Fuel Pit heat
exchanger.

- III. REVIEW AND ANALYSIS

See supporting documents attached.

Iv. SUMMARY AND CONCIUSIONS

In summary, the above described evaluation of plant

operations at service water temperatures up to 90%F can be
performed based on the following conclusions:

A.

This change will not increase the probability of an
occurrence or consequences of an accident or malfunction
of equipment important to safety previously evaluated in
the FSAR. Temporary glant operation at service water
temperatures up to 90°F will not result in peak accident
containment pressure in excess of the containment design
pressure nor above the maximum pressure at which
containment and associated pressure containing.
components have been periodically tested. The component

.cooling system and the equipment cooled by it will .
_remain operable to perform their safety related function
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during and following a design basis event. Accordingly,
neither the probability of an occurrence nor the
consequences of an accident or malfunction of equipment
important to safety will be increased.

Temporaﬂy plant operation at service water temperature
up to 90°F does not create the possibility of an
accident or malfunction of any type other than those
previously evaluate dint he FSAR.

Service water temperature is not a parameter controlled
by Technical Specifications. Accordingly, plant
operation at service water temperatures up to 90°F will
not reduce the margin of safety as defined in the basis
for the Technical Specifications. The design service
water temperature of 859F is referenced in the basis of
certain technical specifications as an input to the
calculation of the peak accident pressure of 40.6 psig
(120%F initial containment temperature). Re-analysis of
the containment pressure transient using more current
model ing methods, for river water temperatures up to
90%F, all other conditions remaining the same,
demonstrates that the peak accident pressure remains
below 40.6 psig. Therafore, this change dses not reduce .
the margin of safety as defined in the basis of the
Technical Specifications.

Since the peak accident containment pressure is shown to
be leas than the design pressure and the pressure for
which appendix J leak rate testing is performed and the
component cooling system has been shown to remain
operabla, plant operation at service water temperatures
up to 90°F does not constitute an unreviewed safety
question.

As previously noted, there is no Technical Specification
control relating to service water temperature.
Accordingly, temporaﬁy Plant operation at service water
temperatures up to 90 F does not involve a change in
Technical Specifications requiring pre-implementation
review of the NRC. Lo ‘ ‘

Temporaﬁy plant operation at service water temperatures
up to 90°F does not affect the environmental impact of

~ the plant or involve an unreviewed environmental safaety

question.

Page 5 of €
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Temporaﬁy plant operation at service water temperatures
up to 90°F does not involve a change in the
Environmental Technical Specifications.

Temporaﬁy plant operation at service water temparatures
up to 90°F does not impact and will not degrade the

Security Plan, Quality Assurance Program or the Fire

Protection Program.

REFERENCES AND ATTACHMENTS

JCO for Continued Operation with a Service Water
Temperature of 90°F, by Westinghouse dated August 16,

1988,

Letter to Mr. L. Garafolo (NYPA) from Mr. A, B.
Yanchitis (UE&C), Re: Diesel Generator Cooling During
Post~1OCA Injection (50°F river water).

Service Water Systen Temperature Analysis.
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ATTACHMENT 1

Westinghouse Power Systems
tlectric Corporation

Mr. Pete Kokolakis
Manager, Nuclear Licensing
New York Power Authority
123 Main Styeet

white Plains, NY 10601

INT-80-714

Nucleas Yechnology
Systems Dlvigion

Box 355
.. Pitgburgh Pennsylvanig 15230-0355

August 16, 1988
NS-OPLS-OPL~I1I-88=535

mf ot INT"BB“7 05 ’
T dated 8/5/88

Dear Mr. Kokolakis:

Reference 1 provided NYPA with a Justification for cmt!.med Oparation
(JOO) for a Service Water System tamperature of 90°F.

part based on the operators taking action,
Cooling Water System (CCWS) temperature to 152°F

These actions are listed below and should be performed

ordar:

2. Maximize the use of available CCW Pumps.

The JOO was in

if required, to limit Component

The cover lettar
tranamitting the J0O included Westinghouse recommendations on what

tor actions could be used to limit OWS temperature. Following
additional analysis, Westinghouse has determined that OCWS temperature can
be kept below 152°F with a slightly simplified set of

- A

1. Maximize the Service Water flow to the OCW h

tor actions.
the :ollowh;g

o b

Iy

3. If enly one Service Water Punp is operatim,
operating Recirculaticon Pumps to one. e

4. If only one Service Water Purp is cperating Gﬁldﬂ heat
mwtmgerwtlettmpamhueappmdmlszﬁ;w“
Recircalation Pump from running throuch two RHR heat exchangers.

5. Isolate CCW flow to the Spent Fuel Pit heat exchanger.
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Tf you have any questions on the information presented in this letter
please contact A. Ball, Jr. at (412} 374-5750 or the undersigned.

Very truly yours,
C CORFORATICN

P.

A. M. Sicari

oc: J. Lomm
8. 2ula
J. Canavan
J. Kern (W Field Sales)
G. Fidler (W Site Service Myr.)
A- mll, Jro
J. Hofscher

P. Regrut




Westinghouse Power Systems : Nuclea: Teehm0icgy

tams Division
Electric COI’DO!&TIOH Systams Divisio
Bax 355
Pintsburgn Pennsylvania 15230-0335

. Mr. Pete Kokolakis
Manager, Nuclear Licansing Angust 5, 1588
New York Power Authority - INT-88~705
123 Main Street :
White Plains, NY 10601

Attached to thig letter ie the Jugtification for Continued Operation (JOO)
for Indian Point Unit 3 based upon a plant service watar temperature of
90°F. This safety assessmert addresses plant cperation with the Hudson
River water temperature in excass of the Component Cooling Water System
(OCWS) design temperature and supports the ability of the CCWS to perform
its intended safety functien @uring Normal and Post-Accident conditions.
Tt must be noted that in order to permanently change the Indian Point Unit
3 design basis to incorporats a sarvice water temperature of 90°F,
additional confirmatory design calculations will be required.

Note that specific reccrmendations regarding OOW pump cperating
requirements are provided in the attached JCO. Please he advisea that the
general requirements upon which these limits are based are to ensure that
W outlet terperature remains below 152°F, There are a mamber of
general methods to accamplish this.

Interim emergency cperating procedures should be daveloped to be
implemented if camponent cooling heat exchanger temperatures are
approaching 150°F. This could occur with possible cambinations of pumps
operating and the associatad flows to the heat axchangers. The dbiect is
to maximize the OCW flow through the OCW HX andd to reduce the OCW flow to
the RHR HX, as necessary, to maintain CCW HX temparatures of 150°F or
less. Provided below are owr recamendations.

Limit OOW to below 152°F, allowing for instrument accuracy. Steps
should be taken in the following order:

1, Maximize the use of available service water subsystams.



2.

3.

Maximize the usa of available CCW punps.
Raduce the mumber of operating recirculaticn pumgps to 1.

Pravent 1 recirculation pump from ruming through 2 RHR heat

Throttle recirculation flow to the RHR heat exchanger not to fall
below 2400 gpm. A RHR heat exchangar tube gide delta T should be

nduced gradually to prevent isolating cors cooling flow.
Isolaumﬂwtot‘msmntmel?ithoatﬂm\gar

If you have any questions on the information presented in this lettar
pleass contact A. Ball, Jr. at (412) 374=5750 or the undarsigned.

ce: J.

J.
G.
A.
J.

Vary truly yours,
WESTINGHOUSE EIECTRIC CORPORATION

PRy e

Operating Plant Projects
Loxm

. Zula
. Canavan

Kexn (Fleld Sales)

Fidler (W-Site Service Mgr.)
Ball, Jr., ECE-413

F. Hofscher

Regrut
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Justification for Continued Operation
With a Service Water Temperature of 90°F
| at Indian Point Unit 3

I. BACKGROUND

Tndian Point Unit 3 has requested an evaluation of acceptable plant operation
with a Sarvice Watar temperature of 90°F., The Service Water provides cooling
for the Contairment Cooling Fans and fan cooler motors which provide safety
related contairment cooling. The Service Water System also cools the Camponent
Cooling Water System which in turn cools safety related components to gupport
post-loss-of-Coolant Accident recirculation.

The following provides an evaluaticn of the possible safety impact of increased
Service Water temperature on the ability of the plant to perform the
safety functions associated with Contairmant Ceoling Fans and Camponent Cooling

The safety function of the Contaimment Cooling Fans affected by increasing
Service Water temperature is the capability to ceol the contairment atmosphere
following a IOCA. The Contaimment Cooling Fans operate as part of the
Contairment Air Recirculation Cooling and Filtration System (CARCFS). The
CARCFS was designed to recirculate and cool the comtairmment atmosphere in the
event of a Toss-of-Coolant Accident (LOCA) and tharsby ensure that the :
contairment pressure will not exceed its design value of 47 pasig at 271°F

(100% relative mumidity), The Technical Specifications currently indicate that
the calculated peak post-accident centairment pressure is 40.6 psig. The
Contaimment Cooling Fan fan—coolers transfer heat fram the contalmment
atmosphsre to the Service Water System. The heat transfer capability of the
fan-coolers is accaunted for in the contaimment integrity analysis presented in
FSAR Chapter 14. Increasing the Service Water temperature will affect the
ran-coﬁer performance and, therefore, affect the contairment integri

analysis, .

In addition, increasing the service water temperature to 90°F will have a
small affect cn the fan cooler metor coolers. Adequate cooling for the fan
cooler motors is required to ensure that the fan coclers can contirue to
operate in tha post accident enviroment.

B. B paeie
The safety functicns performed by the Componant Cooling Water (OCW) System are:

1. Supply the necessary service water to enable contimued sump and core
recirculation following a Ioss-of-Coolant Accident (LOCA).

Following a design basis IOCA (off-site power is assumed to be lost) the
m\azgerx:ycorecoolirxgwm (BCCS) draws water from the RWST and injects

1
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into the RCS cold legs. Pumped safety injection is provided by the RiR

ard the Migh Head Safety Injection Pumps. As the RWT invantory iz
lated, the ECCS is switched from the imjection phase to the :

recirculation phase. Daring the ECCS recirculation phase the systam is

coclant and boreted refueling vater back to the core through the RHR heat
exxhangers. The system is also arrarsed to allow éither of the RHR pumps
4o taka over the recirculatien functicn if required.

For small breaks the RCS depressurization is augmented by steam dump and
auxiliary feedwater addition to the steam generators. For small breaks
that do not depressurize encugh to allow adeguate recirculation flow from
the Racirculation Pumps, the system is arranged to deliver water from the
R heat exchanger to the suction of the high head safety injection purps
and by this external route, to the reactor coclant loops. Thws, it
dapressurization of the RCS proceeds slowly, the safety injection pumps may
be used to augment the flow-pressure capacity of the Recirculation Punpe in
returning the epilled coolant to the reactor. The Sexrvice Water System
provides coolirg to the Component Cooling Water loop, which in turns cools
the High Head Safety Injection Puwp oil and seal coolers, the Reciranlatian
Pump motors, and the RHR pump mechanical seals if the RHR pups are
vequired to provide backup to the recirculation purps. Providing adequate
cooling to these camponents ensures that post-I0CA long texm cooling can be
maintained,

2. "One pump (either recirculation or residual heat removal) and one RHR heat
excharger of the recirculation system provides sufficient cooled
recirculated water to keep the core flooded while similtaneously providing,
if required, sufficient centairmant spray flew ¢o prevent the contairment
pressure fram rising above Gesion limits because of bolloff from the core.
Only one punp arnd one RHR heat exchanger are required to cperate for this
capabllity at the earliest time reciraulation in initiated. With a
recirculation (or RHR) pump in operation and with a spray haader valve
open, no Contaimment Cooling Fans are required." (FSAR page 5.3-10)

The Sexrvice Water system provides cooling watar to the compenent cooling
locp, which in turn, cools the RHR heat exchangers. Only che Service Water
Rmparﬂcnacmpmentcoolimgwnarampmdhutmdmngumnquimd
to meet the core cooling function.

II. EVAIDATION
A. gontaimment Cooling Fang

The limiting case containment integrity analysis case was rerun assuming a
Service Water tamperatuwre of 90°F.

The double~anded pump suction kbreak case with minimm safeguards is the
limiting case for contairment integrity peak pressure cancerns. An analysis
was performed to determine the effect of an increased Service Watar tamperature
of 90°F, which affects the fan cooler performance, on the peak calculated
ommixmrtwessmmspmsafcrthislimiting casa.

2
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Westinghcuse letter NT-88~641, datad May 27, 1988. The results from the
analysls discussed in INT-88-641 ghowed a peak contajrment pressure of 39.39

psig.

The
The

{nitial contairment temperature utilized for the evaluation was 130°F.
peak centairment pressure based upon the increased Service Watar
ture was calculated to be 40.73 peig vhich is below the design pressure

tempera
of 47 peig:  Considering an initiel containment tamperaturs of 120°F, and a

90°F
- -peig.

The

gervice water tamparature, the peak contairment pressure is belew 40.6

ronent Coollndg Water SoYELRID

ability of the Component Cooling Water (CCW) System to perform its

functions evaluated below.

1.

Supplythamoesanycoolimmicatoaablaomthmadcmt&immﬁmmp
and core recirculation follewing a LOCA.

The OWS provides cooling for the following heat loads during the poet-LOCA
recirculation phase: ‘

- HHSI Pumps (2)

- Recirculation Puap (1)

-~  RHR heat exchanger (1)

- Spent Fuel Pit Heat Exchangerx

- FHR Purp (if requived to provide backup to the recirculation pap)

This portion of the evaluation was ormed to ensure that the CCWS

!
provides sufficient cooling to the Recirculation Pump Motar air/water heat
e:dmrgarstomurethatthekaci:mﬂatimnmpscanperfomthair
post-10CA recirculatien function. In addition, an evaluation is provided
for adequate cooling of the mechanical seals it a RR pup is required as a
backup to the Recirvulation Purp.

The evaluaticn determined the OCWS temperature as a function of time after
the post-LOCA ECCS recirculation phase is established. The equipment was
thmwﬂmtedtommﬂmtthsﬂﬁmﬂdmideadmtamm;m

For the post-IO0CA scenario, the recirculation phase was determined to bs
memstlindtingfortmccwswtmbecauseﬂmmiliuyheatloadgoim
to the OCW heat axchanger would be maximized due to the RHR heat exchanger
cooling the recirculaticn sump water, Based on the sup water
mmam,awmpmmmmmmmmm
temperatire history of the (W system. The system aligrment assumed during
post-LOCA recirculation was a minimm safeguards aligment of the OCWS,



PRI B rwERG: TELECOF IER ”ﬁl_..' S SIS ZezEFm o - — 3 412. G2 BT~ TIASE T
1 i ) -
E

HZ 05 32 1Sl WEC-ERET S0T
L3

with one CCW heat excharger and one RHR heat axchanger in service. It was
datermined that at the peak contairment sump temperature of 274°F (which
correspords to the time at which switchover to recirculation is initiated),
tnew?bemeranmmtofmeomheatemhmwillbemhigherm
152°F, and will decrease and is expected to be below 120°F within 24
hours. The RHR heat exchangers will alsc act to reduce the conmtalrment
temperature during this pericd, which is expected to fall below
200°F within a 24 han paried. This temperature/time data was then used
to datermine the resulting effects cn the camponents receiving CCW flow
during a post-1OCA scenario,

Operating with a service water temparature of 90°F may require cperators
to taks action to limit OOW temperature to no greatsr than 18520F

(acoounting for instrument wncertainty) during post-1O0CA recirculatien.

In addition to evaluating the post-accident performance of the Component
Cooling Water System, the impact of 90°F Sarvice Water was evaluated
relative to the affect on the OWs'e functicns during normal cparation.

The canpanents in service during normal operaticns that are cooled by the
OWs were determined based on feadback from the plant and inclwde:

Reactor Vessel Support Pads
Letdown Hea: Exchanger (ncrmal letdown)
Seal Water Heat Exchanger (normal letdown)

Gross Falled Fuel Detector Systam
Spent Fuel Pit Heat Excharger
Sample Heat Exchanger (1)

Waste gas Campressor (1)

mmmmmmmmlmmmmtmmm

operates within its design conditions. The maximum recammended
OCW tamparature for steady-state operation is 105°F and is limited by the
Reactor Coolant Punp. '

E
;
E

The W temperatire was estimatad based on OCWS capability for several
Service Watar temperatures. Operaticn with a Sexrvice Water tarperature
above 89°F could result in WS temperatures greater than 105°F, and
could result in damage to the RCPs. Acceptable OCW performance is
maintained however, with a service watar ture of 90°F, if oW
tamperature remains below 105°F. .

Component Evaluaticn

Various auxiliary pumps and associated appurtenances (such as oil coolers
and seal ooolers) will be subjected to the increased Campenent Cooling
Watar temperatures which have been identified for normal plant operation
and for the post=IOCA recirculation phasae. The incrersed Camponent Cooling
Water temperatures will have no detrimental effect on the structural
integrity of the pumps. Thus the evaluatien of auxiliary pumps concerns
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enly the operability of pups vhich have appurtenances serviced by

cooling water. For the normal plant oparating mxde, the
evaluation is limited to the positive displacement charging pop ard the
waste gas canpressor. For the post-LOCA recirculation phase, the
evaluation is limited to the Recirculation Pup motors, the High Head
safety Injection Pumpe, and the RHR Pumps.

Normal Flant Operatiocn

The component cooling watar temperature during normal plant oparatien will
not exceed 105°F. This cooling water services the charging pamp lube oil
cooler and gyrol oll cooler and the waste gas canpresscr mechanical seal
cooler. The thermal-hydraulic performance characteristics of these coolers
have bean reviewed for the identified component cooling water flow rates
and the meximm temperature of 105°F. It has been concluded that the

The compenant cooling water tamperature &urirg the post-LOCA recirculation
phase is 152°F upon the initiation of reci ation and decays to 120°F
within 24 hours. This cooling water services the SI recirculation panp
mtorooolmaxﬂthnhighheadSIpmpmlwatercoolmarﬂlubaou
coolers. The descriptions of the operability evaluations for these

components follow.
SI Recirculation Pump Motors

mhe SI recirculation pump motors are totally enclosed water to air ccoled
motors. 'Ihe~mtoreodnaustairiscooledbyheatemchangarsmﬂ
recirculated to the motor air intakes in an enclosed system. The increased
cooling water temperature will result in incressed stator winding
and bearing temperatires. These metors wexe orig:!mllgpqmliﬁad by
WCAP-7829 for & contairment ambient texperature of 324™F. Actual
contaimment temperatures for Indian Point Units 2 and 3 will not exceed
270°F. This qualification demcnstrated that the stator winding and
bearing temperatures were well within acceptable limits with the ambient
tenperature of 324°F and various component cooling water temperatures.

Based on the results of WCAP-7829, the stator winding temperatures with
mmmmmmmmmmmmmmmnm
maximm allowable temperature limit for Class F insulation systems. Thus
mahnmlimlaumdagndatimiawwmwiﬂﬂnmnm
pericd of component cooling water temperatures above 120°F. There will
be no reduction of the motor qualified life. The motor bearing
wmmmmmymmtmmmimmmmm
the cooling water tamperature. e test results for the ambient
ulreof324°rarebomﬂingfortheachmlambimmperamin
conjunction with the increased component cooling water tamperature.
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The gafety injection pumps contain two mechanical seal coolars and & lube
oil cooler which are serviced by cooling water., The mechanical
sen] coolaers are intendad to maintain temperatures in the mechanical seal
chambers within limits that will prevent atnormal seal wear. The lube oil
cooler is required to maintain the oil temperature at a level which will
adequats lubrication to the bearings and pravent accelerated

- vi ley Yd . These coolers are supplied cooling water throwsh a

ccomen header which delivers a total of 15 gom. The evaluation considered
that each cooler r‘ecaives_‘a cooling water flowrate of 5 gpm. :

'mehig!ﬂwadﬂp.mutilizoddmmwanicalsaals. The mechanical
mﬂammlﬁwmmlhﬁmwmmﬂmmmmmm
seal coolers. Seal charber flwid is pamped by a pumping ring through the
mechanical seal coolers and retinmed to the seal chanbers. Mechanical
sealsarainstalledmbothmﬂsofthepmpshaftand‘achsealhasits
own mechanical seal coolar.

mecoolmgmtertmaturetoﬂxeeealcoolersmdztemdmdmbe
1529F at the beginning of the LOCA decaying to 120°F within 24 hours.

P
suctimtmpez‘tmxamstomigmtimofthep\mpedﬂuidintotheseal
chamber. Therefore it was also considered that the pump suction

t\n'ewillcormspcndtothadischa:getuwatwefm'ﬂmmmm
ﬁ?hmu at the begimning of the LOCA (approximately 215°F), reducing

'nmeffactofelmtadtenparat\masonthcmlwwldbeanimin
seal wear and a reduction in seal life. Tests performed by the seal
marfacharer with 300°F seal cavity temperatures with no seal cooling -
resulted in insignificant wear to the sezls. The seal tenperatiure
owﬂitimspoaedhammmmhlassmmespecunyahmthmwiube
coolimofﬂxemlcavitytmpenmmmmlmolm.
Consequently, it was determined that the post-10CA recirculation conditions
will have little effect in reducing seal life. lastly, both of these seals
mfumiﬂndwithaaafe&yhu&ﬁmwhidxinﬂuwmtotcaﬂst:whic
faﬂumtomprimrymlwilllhutlwmgammmltomm

the operability of the SI pump.
SI Purp Iube 011 Coolex

The safety imjection pumps utilize a pressurized lubrication systét which
ptwiduoiltotmmmttjamnlbaarhmmdaummtmring. The
hotoﬂloavhv;thebearhgsiadnimdtoasmlmmwwir. This

msamiziaunmmotouforthelubeoﬂpmpwhichmlmou

ﬂm:ghﬂmlubeoilcoolertomap.mmrkga. The oil used in the

pape has a naminal viscoeity rating of 150 55U at 100°F.

Increased camponent cooling water temperatures will result in increased oil

6
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bearing

4 ity of heat lcad in the oil system, thus only the thrust bearing mst
the

ma
be evaluatad faor
be bourdded by this evaluation since the heat load is less than the thrust

bearing heat load.

A thermal evaluation of the oil cocler for a ocooling water flow rate of 5
gem demenstrated that there will be an 18 degree temperature differential
between the cooling water entering the cocler and the oll exiting the .
cooler. At the maximm cooling water temperature of 152°F, the oil
leaving the cooler will have a termperature of 170°F. This temperature
corresponds to the thrust bearing inlet temperature. The thrust bearing
wag analyzed for nominal 150 SSU oil at a temperature of 170°F and the
tihrust load that will actmthabaarqutmmgthepost-m?ntim
modé. The analysis demonstrated that the oil viscosity at 170°F is
adequate to maintain an oil film thickness sufficient to prevent bearing
failure. The analyeis also predicted a maximum bearing metal temperature
of 190°F ard an oil autlet temperature from the bearing of 186°F. The
bearing metal temperature is well below the limit of 200°F which will
accelerated bearing wear. The oll cutlet tamperature is sl y

than the contimous cperating limit of this oll, which is 185%F.
However, for short tarm cparation oil tenmparatures as high as 195°F are
acceptable to prevert eicsssive oil viscosity kreekdown, since eil
breakdown is a function of both time and temparature. 'nucooli.r?lwtem'
tamperature will drop by 3 deqrees in lems than 2 hours and the o
tamperature at the bearing cutlet will fall below the contimous cperating
1limit within this very shert period of time., Thus the analyses of tha lube
oll cooler and the thrust bearing have demonstrated that the increased
compenent cooling water temperatures will have no detrimental effect cn the
functioning of the ST purp lube oll system.

The RHR pump is equipped with a mechanical seal cooler which is serviced by
oconmponant cooling water. The mechanical seal cooler is intanded to
maintain temperatures in the mechanical seal chamber within limits that
will prevent aknormal seal wear. The RHR purp mechanical seals are
marmifactured by John Crane and are very similar in design to the high head
SI punp mechanical seals. The RHR pump mechanical seals will be subjected
to a peak pump suction temparature of 274 degrees, reducing with time, and
apeakcarpmmtmoli:qmbertenpenbueofl&degmas?,alsoradmhg
with tima. Thus the marmfacturer test which qualified the seal for 300

‘degrea F seal chamber terperatures with no seal cooling hounds the RHR punp

mechanical seal cperating conditions, It was determined that the increased
compenent cooling watsr tamparatures for the post-IOCA recirculation
conditions will have an insignificant effect on the mechanical seal life
and will not affect the purp opexability.

The Reactor Containment Fan Cooler (RCFC) Motor coolers are cooled hy

9
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Sarvice Watar and are therefore @valuatad for an increase in Sarvice Water
tamperature to 90°F.

The RCFC motors are closed cycle air cooled units with an integral heat
exchanger mounted in the base of the motor stand.

The heat exchanger is cooled with sarvice watar and maintains the motor
circulating air temperature balow maximm containment temperature for
accident conditions. An increase of 5°F in the cooling water will cause
a propcrtional small increase in the motor temperature which will not
prevent the motor frum parforming its post accident finction. Extandad
operati.gg with 90°F watar will result in a small reduction in qualified
motor life.

-The auxiliary pumps and associated appurtenances have been evaluated for
the increased component cooling water system tanperatures. The evaluation
determined that normal plant cperation for extended periods of time with a
cooling water temperature of 105°F will have no effect on the operability
of the awiliary pumps. The evaluation also determined that a post-IOCA
cooling water temperature of 152°F decaying to 120°F within 24 howrs

will have no effect on the operability of the purps during this short
period of operation. Beyond this 24 hour pericd of eperation, the pumps
will remain capable of performing their long-term safety related functions
with component cooling water temperatures below 120°F.

. Provide sufficient occcled reciroulation flow to prevent contairment
¥ pressure fram rising above design limits because of bolloff fram the core.

The hesat removal capability of ene train of Contaimment Cooling Fans and
ane reciraulation loop was assessed. The heat transfer through the RER
heat exchanger to the OW in conjunction with the heat removed by the
Contairment Cooling Fans exceeded the decay heat load dquring the
recirculation phase. Because the heat removal capability exceeds the decay
heat load, the centairment sump tanpearature dacreasas with tims as
reflected in the W tamerature transient described above. It is o
Jjudgemant, therefore, that adequate heat removal capability is provided to
prevent the contairment pressure fram rising above design limits because of
bolloff from the core during recirculation.

FSAR Chapter 6.2.2 (page 6,2-10) states that if ane recirculation (or RHR)
pump is in operation and one spray headar valve is opan, that no
oantairment fans are recquired. This configuration (only one Recirculation
Purp, and no Contairment Cooling Fans avallable) is beyond the design baais
as the Contairment Air Recirculation Cooling end Filtration System and the
Contairment Spray System are both designed as a two train, redundant
gystems. The single failure of one train of safequards will provide a
ninimm of one train (three aut of five) of Contairment Cooling Fans and
x n;acirmlatim loop (Recirculation Purp, heat exchanger and spray header
ve).
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III. SMMARY/CONCIUSTOND

West:Lnglnzse} believes that the contirued operation of Indian Point Unit 3 is
justified for a Service Water Temperatre of 90°F based on the following:

1. Contairment integrity has been reanalyzed with a Service Water temparature
of 90°F and it has been determined that acceptable contaimment cooling is

2. The Companent Cooling Water System has been evaluated for a Service Water
ture of 90°F, and it has bean determined that the CCW provides
sufficient cooling to enable comtirued sump and core recirculation
following a LOCA. '

3. The recirculation loop/Conpenent Cooling Water System and the Service
Water/contaimment cooling fan heat removal capability is sufficlient to
prevent contaimment pressure from rising above design limits as a result of

boiloff from the core during recirculation.

4, mchSmperfomitscmlmgFﬁxwtimsmmqmlmtmwitha
Service Water Temperature of 90°F.
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ATTACHMENT 2
TELECOPY NO. 3263

TO: L. GAROrOLO - WPO
FROM: A, B, YANCHITIS - UNITED
I PAGE)

August 9, 1988

Re: DIESEL GENERATOR COOLING FOR POST-LOCA

This teleocpy Supercedeg Telecopy 3262, sent on 8/9/88, which addregsed only
diegel 8enerator cooling during the Post LOCA injection Phase, Thig

telecopy addresses diesel 8enerator cooling during both post-LOCA injection
and recirculgtion, .

As you Tequested, UNITED has performed an evaluation to determine if the
Service Water (sy) 8ystem cap adequately cool the diesel generator coolers
during the POSE-LOCA inject;ion phase when the river temperature is 90oF

*Service water flow: 400 gpm
River water temperature; S00p

At these service water conditions, the diesel generator coolers: can support
8 heat 1load of 8pProximately 4,7 million Bty/he provided that the hegat
exchangers gra not fouled beyond design fouling, During the Post~LOCA
injection Phase, diase] #32 would be operating at 2262 HP (per Table 8.2-1
of the FSAR) which corresponds to a heat load of 4.p million Btu/he, 8ince

Diesel generator cooling during the post=-LOCA recirculation Phase was also
evaluated for 4 service water temperature of 9pOp. The results of this

Note that even at - the maximun OPerating loads on the diesel generatorg
during both the Post-L0CA injection and recirculation phases as defined in
Table 8,2-1 of the FSAR, the diesels woyld remain operable for all post roCA
operating modes with 8 service water temperature of 909F,

UNITED wil} formalize the results of ¢the evaluation for the post-LogA
injection phase in & caleulation set and subnit it ¢q NYPA by 8/19/88,

* For conservatism, UNITED used a flow of 400 gpm, which corresponds to

the coolers’ design flow, e 8ctual service water flow during

in;ec:ion, Concurrent with loss of instrument air, would be 440 gpm,
Reference Cage 4 of the Service Water Evaluation Report),
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SERVICE WATER TEMPERATURE ANALYSIS

INTRODUCTION

The objective of this analysis was to evaluate the methodolcg:

‘used to determine the temperature of the river water entering

the service, water system. The analysis addressed the follcwing

areas:
1) Accuracy of the instrumentation used.
2) Determination of service water system inlet
temperature.
3) Dynamics of the Hudson river Adjacent to the plant
’DISCUSSION_
1. Accuracy of Instrumentation

The temperature of the river water entering the service
water system is determined hourly by monitoring temperature
readings at six different locations in the circulating
water system of Unit #3. These readings are taken in each
of the circulating water pipe inlets to the main
condenser. The temperature sensors utilized are
thermocouples which provide their signals to a central
processing unit, the output of which is available to the
plant operators. The indicated temperature readings have
been verified to be within 0.5 degree F of calibrated
thermometer readings at approximately 85 OF.

Determination of Service Water System Temperature

Water temperature is measured across the entire face of the
intake i.e., in each of the six circulating water inlet
pipes. The temperature varlatlon among the intake pipes
during the summer is less than 1 OF. This small
temperature variation is due to the fact that river flcw in
front of the plant is highly dynamic and nonuniform. As a
result of the small temperature variation across the
intake, and the fact that the service water bays are
located in the center of the intake, it is reasonable to
assume that the arithmetic average of the six circulating
water bay temperatures represents the temperature of the
water entering the service water system.



e LWL

3. Hydrodynamics of the Hudson River Adjacent to the Plant

The temperature that is observed during ebb tide represents
the ambient temperature of the river in the Indian Point
vicinity, i.e., that which exists without the recirculation
of heated water discharged from the plant. :

During ebb tide and slack before flood tide, heated water
from the discharge canal is transported and remains
downriver of the plant. Under these tidal conditions, the
temperature of water withdrawn by the plant from the river
would be that of ambient river water.

During flood tide and slack before ebb tide, heated water
from the discharge canal that is recirculated in front of
the intake, could increase the temperature of the river in
the Indian Point vicinity by up to 5°F. 1If the discharge
of heated water into the river is terminated during slack
before ebb tide, any residual heated water in front of
Inddian Point would be relatively stationary. Under this
scenario, water temperatures above river ambient that are
due to the recirculation of heated discharge water, could
occur for up to the length of the slack tide, i.e.
approximately 1 hour. After slack tide, the water mass in
front of the plant would be swept downriver by the ebb
tide. 1If the discharge of heated water 'into the river is
terminated during flood tide, the movement of the tide would
displace heated water upriver where it would be diffused.

CONCLUSIONS

The methodology used to determine the temperature of the river
water entering the service water system has been evaluated. It
has been determined that the temperatures recorded at the
circulating water inlets are accurate and that the average of
these temperatures represents the temperature of the water
entering the service water system. The highest temperature in
the service water system would occur during the periodic
recirculation of heated water discharged into the river during
normal plant operation.
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TEN YEAR (1959-1969) AVERAGE

HUDSON RIVER TEMPERATURE

NEW YORK POWER AUTHORITY
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DOCKET NO. 50-286
DPR-64



Table II-3. Ten-year (1959-1969) average Hudson River temperatures (°F) in the vicinity of Indian Point

b May June July August September October
ate Maximum Mean Maximum Mean Maximum Mean Maximum Mean Maximum Mean Maximum Mean
1 57.0 514 67.0 63.1 79.0 74.4 81.0 77.8 78.0 76.0 73.0 69.3
.2 57.0 522 67.0 63.7 75.0 74.1 81.0 78.0 78.0 75.9 73.0 68.9
3 59.0 52.2 68.0 63.7 76.0 74.3 81.0 78.0 78.0 75.9 73.0 68.7
4 59.0 52.9 68.0 64.0 76.0 74.1 81.0 77.8 78.0 75.9 72.0 67.9
S 59.0 53.2 ~67.0 64.4 76.0 74.0 81.0 77.8 79.0 75.5 72.0 67.7
6 59.0 534 68.0 64.7 76.0 73.6 81.0 77.4 79.0 75.2 72.0 66.6
7 59.0 54.1 68.0 65.3 76.0 74.0 81.0 774 79.0 74.8 71.0 66.6
8 59.0 54.6 68.0 65.9 76.0 74.4 81.0 77.4 79.0 74.8 71.0 66.3
9 59.0 54.7 69.0 66.4 76.0 74.5 81.0 77.5 78.0 74.5 71.0 66.1
10 59.0 55.2 70.0 67.0 77.0 75.1 81.0 77.5 78.0 74.8 71.0 65.9
11 61.0 55.4 70.0 67.5 78.0 75.1 80.0 77.3 79.0 74.8 71.0 65.7
12 61.0 55.7 71.0 67.8 79.0 75.6 80.0 77.3 79.0 74.5 7t.0 65.5
13 61.0 55.9 70.0 68.0 79.0 75.8 79.0 76.9 79.0 74.3 70.0 65.2
14 63.0 56.4 70.0 68.4 80.0 75.8 80.0 77.0 79.0 73.8 70.0 65.0
15 63.0 56.6 71.0 68.8 81.0 75.8 80.0 76.8 80.0 73.5 68.0 64.7-
16 59.0 56.5 71.0 68.8 81.0 76.0 80.0 76.5 79.0 73.1 68.0 64.6
17 59.0 56.8 72.0 68.9 80.0 76.0 80.0 76 .4 78.0 72.8 68.0 64.6
18 63.0 58.1 71.0 69.0 80.0 76.3 . 80.0 76.4 76.0 72.1 68.0 64 .4
19 63.0 58.4 70.0 68.9 80.0 76.4 80.0 76.3 76.0 72.4 67.0 63.6
20 63.0 58.9 71.0 69.1 80.0 76.5 80.0 76.8 76.0 71.9 66.0 63.3
21 63.0 59.1 71.0 69.6 79.0 76.8 81.0 76.5 76.0 71.6 66.0 62.9
22 63.0 59.7 72.0 70.4 79.0 76.9 81.0 76.9 74.0 70.9 64.0 62.2
23 63.0 59.7 72.0 70.5 79.0 77.0 80.0 76.8 75.0 71.1 64.0 62.2
24 63.0 60.3 73.0 71.1 79.0 77.1 79.0 76.3 73.0 70.4 64.0 61.6
25 65.0 61.1 73.0 71.3 80.0 774 79.0 76.7 75.0 70.5 64.0 61.4
26 65.0 61.7 73.0 71.2 80.0 77.2 79.0 76.6 75.0 70.3 64.0 60.9
27 65.0 61.9 73.0 71.2 81.0 77.7 79.0 76.2 75.0 69.6 64.0 60.8
28 65.0 62.0 76.0 723 79.0 77.2 78.0 76.3 75.0 69.9 63.0 60.5
29 65.0 61.8 76.0 72.8- 81.0 774 79.0 76.4 74.0 69.3 63.0 60.0
30 67.0 62.6 78.0 733 80.0 77.3 78.0 76.0 73.0 68.7 61.0 594
31 66.0 62.6 81.0 71.7 78.0 76.1 61.0 59.2

Source: U.S. Geological Survey data supplied by applicant (ER, IP-3, Suppl. 11, Table 9-1).
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