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U.S. Nuclear Regulatory Commission
ATTN: Document Control Desk
Mail Stop O-P1-17
Washington, D.C. 20555-0001

Subject: License Amendment Request Regarding Surveillance Requirements For ECCS
Valves Required to be in Position with Power to the Valve Operator Removed

Dear Sir of Madam:

Pursuant to 10 CFR 50.90, Entergy Nuclear Operations, Inc. (Entergy) hereby requests an
amendment to the Operating License and the Technical Specifications (TS) for Indian Point Unit 2.

The proposed amendment would add three Emergency Core Cooling System (ECCS) valves and
remove four ECCS valves from Unit 2 Surveillance Requirement (SR) 3.5.2.1. The purpose of the
SR is to verify that ECCS valves whose single failure could cause loss of the ECCS function are in
the required position with power removed so that the single failure could not occur. The valves
being added are currently controlled administratively. The valves being removed have been
evaluated to demonstrate that a single failure would not cause loss of the ECCS function.

Attachment I provides a description of the proposed changes and an evaluation in accordance with
10 CFR 50.91 (a)(1) using the criteria of 10 CFR 50.92(c) to demonstrate that the proposed changes
involve no significant hazards considerations. Attachment II provides the existing TS pages marked
to show the proposed changes. Attachment III provides, for information purposes, the existing TS
Bases pages marked up to show proposed changes.

In accordance with 10 CFR 50.91, a copy of this application and the associated attachments are
being submitted to the designated New York State official.
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There are no new commitments identified in this submittal. If you have any questions or
require additional information, please contact Mr. R. W. Walpole at (914) 734-6710.

I declare unygr penalty of perjury that the foregoing is true and correct. Executed on
December 1_,2007.

Sincerely,

J. E. Pollock
Site Vice President
Indian Point Energy Center

Attachments:
I. Analysis of Proposed License Amendment and Technical Specification Change

Request Regarding Surveillance for ECCS Valves Required to be in Position
with Power to the Valve Operator Removed.

I1. Proposed Technical Specification Changes - Markup Pages.
II1. Proposed Technical Specification Bases Changes - Markup Pages.

cc: Mr. John P. Boska, Senior Project Manager, NRC NRR DOLR
Mr. Samuel J. Collins, Regional Administrator, NRC Region 1
NRC Resident Inspector, IP2
Mr. Paul D. Tonko, President, NYSERDA
Mr. Paul Eddy, New York State Department of Public Service



ATTACHMENT I TO NL-07-104

ANALYSIS OF PROPOSED LICENSE AMENDMENT AND TECHNICAL

SPECIFICATION CHANGE REQUEST REGARDING

SURVEILLANCE FOR ECCS VALVES REQUIRED TO BE IN

POSITION WITH POWER TO THE VALVE OPERATOR REMOVED

ENTERGY NUCLEAR OPERATIONS, INC.
INDIAN POINT 2 NUCLEAR POWER PLANT

DOCKET NOS. 50-247
DPR-26
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1.0 DESCRIPTION

This is a request to amend Operating License DPR-26, Docket 247, for Indian Point Unit 2 (IP2). The
proposed amendment adds three Emergency Core Cooling System (ECCS) valves and removes four ECCS
valves from IP2 Surveillance Requirement (SR) 3.5.2.1. The purpose of the SR is to verify that ECCS valves
whose single failure could cause loss of the ECCS function are in the required position with power removed so
that the single failure could not occur. The valves being added are currently controlled administratively. The
valves being removed have been evaluated to demonstrate that a single failure would not cause loss of the
ECCS function.

2.0 PROPOSED CHANGES

Remove the following from IP2 Technical Specification (TS) 3.5.2, SR 3.5.2.1, under the headings of number,
position, and function:

856A Open HH Branch Line Stop Valve 21
Loop Cold Leg

856C Open HH Branch Line Stop Valve 24
Loop Cold Leg

856D Open HH Branch Line Stop Valve 22
Loop Cold Leg

856E Open HH Branch Line Stop Valve 23
Loop Cold Leg

Add the following to IP2 Technical Specification 3.5.2, Surveillance'Requirement 3.5.2.1 under the headings of
number, position, and function:

883 Closed RHR Return to RWST

743 Open RHR Miniflow Line

1870 Open RHR Miniflow Line

3.0 TECHNICAL ANALYSIS

The purpose of SR 3.5.2.1 is to assure that misalignment or single failure of a valve cannot cause loss of the
ECCS safety function. As stated in the bases, "These valves are of the type, described in Reference 6, that
can disable the function of more than one ECCS train and invalidate the accident analyses. " This License
Amendment request is intended to remove four ECCS valves from SR 3.5.2.1 based on analysis that shows
that a single failure will not cause loss of the ECCS function and to add three ECCS valves to SR 3.5.2.1
whose single failure has not been analyzed and whose failure could cause loss of the ECCS function.

Removal of Valves from SR

The IP2 High Head Safety Injection (HHSI) function is to provide emergency cooling water to the high head
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injection paths. There are three HHSI pumps discharging to a common header. The two outside pumps each
provide flow to a separate HHSI discharge header off of this common header while the middle HHSI pump
discharges to both discharge headers. During injection phase and high head cold leg recirculation, each
discharge header delivers flow to the Reactor Coolant System (RCS) through two cold leg injection paths,
each connected to a single cold leg, through normally open valves. The Residual Heat removal(RHR) /
Containment Recirculation (CR) system connects with the HHSI system in the four cold leg injection lines
downstream of the HHSI cold leg injection shutoff valves 856A, 856C, 856D, and 856E.

At IP2 the power is currently removed during plant operation from motor operated HHSI cold leg injection
shutoff valves 856A, 856C, 856D, and 856E. The removal of power reflects LOCA analyses that did not
consider flow to be limited by the postulated single failure (inadvertent closure) of one of the cold leg injection
valves. The single failure of ECCS valves is based on the guidance of Branch Technical Position EICSB 18
imposed by Reference 1.

In order to remove valves 856A, 856C, 856D, and 856E from the TS SR 3.5.2.1, a Westinghouse calculation
note (Reference 2) was performed for operation at 3216 MWt assuming the single failure is the inadvertent
closure of the 856 valve in the line with the least resistance. With this single failure, all HHSI and RHR / CR
pumps are operating since the single failure is the inadvertent operation of an 856 valve. The purpose of the
calculation note is to evaluate whether delivered HHSI flow rates as a function of Reactor Coolant System
(RCS) backpressure, for small break loss of coolant accident (LOCA) and recirculation, are higher than flow
rates for the bounding analysis for power up rate. A range of RCS backpressure from 100 to 1400 psig was
used. The computer code used, AFT FATHOM, version 5.0, was the same as that used for power up rate
(Reference 3). There were several differences in assumptions for the inadvertent closure of an 856 valve as
opposed to the power uprate analyses. For the inadvertent closure evaluations, the HHSI pumps discharge
throttle valves used specific resistances (ft/gpm 2) for the individual valves. The maximum Refueling Water
Storage Tank (RWST) temperature used in the FATHOM run was lowered. The calculation also looked at the
minimum flow rates for cold leg recirculation since peak clad temperatures may not occur until the onset of
recirculation for small break LOCA. The calculation determined that the performance"of the RHR / CR system
did not need to be reanalyzed since both RHR / CR pumps were operating and this would be more than
adequate to compensate for a closed 856 valve. The performance of the HHSI system for the range of RCS
backpressure determined that the calculated HHSI flows for both the injection phase and the recirculation
phase bounded HHSI flows for the up rate power analysis (Reference 4). The conclusion is that it is
acceptable to remove valves 856A, 856C, 856D, and 856E from SR 3.5.2.1 since their single failure will not
cause loss of the SI function. The valves will now be considered under SR 3.5.2.2.

Subsequent calculations (e.g., Reference 5) evaluated the case of cold leg 856 valve inadvertent closure to

demonstrate acceptability.

Addition of Valves to SR

At IP2 the power is currently removed from the normally open valves on the RHR miniflow line, and from the
normally closed valve on the RHR return to RWST. These valves are of the type that can disable the ECCS
function if misaligned or operated inadvertently. The RHR miniflow line must be open to prevent the LHSI
pumps from being dead headed for a small break LOCA that could result in pump damage. The RHR return
to the RWST valve must be closed during injection for a large break LOCA to prevent recirculation. The valve
must also be closed to prevent sending sump water to the RWST during recirculation when using RHR pumps
during recirculation.

Adding the normally open valves on the RHR miniflow lines and the normally closed valve on the RHR return
to RWST to the TS SR 3.5.2.1 will add a TS requirement for the three valves consistent with the intent of the
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TS. The addition of the three valves will provide an increase in safety over the current control of the valves by
administrative controls. The addition of the three valves will also make the TS SR consistent with the
requirements in Unit 3 where these three valves are listed.

4.0 REGULATORY ANALYSIS

4.1 No Significant Hazards Consideration Determination

Entergy has evaluated whether or not a significant hazards consideration is involved with the
proposed amendment by assessing the change using the three criteria of 10 CFR 50.92 as
discussed below:

1. Does the proposed change involve a significant increase in the probability or
consequences of an accident previously evaluated.

Response - No

The proposed change adds three ECCS valves and removes four ECCS valves from IP2
SR 3.5.2.1. The purpose of the surveillance is to assure that the valves are in their
required position with power removed so that misalignment or single failure cannot
prevent completion of the ECCS function. The performance of the SR does not involve
any actions related to the initiation of an accident and therefore the proposed changes
cannot increase the probability of an accident. Misalignment or single failure of one of
the three valves being added to TS could cause a loss of the ECCS function so the
change will not increase the consequences of an accident but rather provide assurance
that no such increase can occur. Removal of the four valves has been evaluated and
the evaluation demonstrates that the misalignment or single failure of one of the valves
will not affect the ECCS function and therefore will not increase the consequences of an
accident. Therefore, the proposed change does not involve a significant increase in the
probability or consequences of an accident previously evaluated.

2. Does the proposed change create the possibility of a new or different kind of accident

from any accident previously evaluated?

Response - No

The proposed change adds three ECCS valves and removes four ECCS valves from IP
2 SR 3.5.2.1. The purpose of the surveillance is to assure that the valves are in their
required position with power removed so that misalignment or single failure cannot
prevent completion of the ECCS function. The removal of valves from the surveillance
allows power to be maintained to the valves during normal operation but does not
otherwise affect the function of the valves or the design and operation of plant systems.
The addition of power does mean that the valves could fail open but this does not create
the possibility of a newor different type of accident since such a failure mode is currently
evaluated. The performance of the SR for added valves does not affect the function of
the valves or the manner in which the valves or their systems are operated or any
procedures used for valve or system operation. The change assures that the valves will
be in their correct position and does not introduce any new failure modes or the
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possibility of a different accident. Therefore, the proposed change does not create the
possibility of a new or different kind of accident from any accident previously evaluated.

3. Does the proposed change involve a significant reduction in a margin of safety?

Response - No

The proposed change adds three ECCS valves and removes four ECCS valves from IP2
SR 3.5.2.1. The purpose of the surveillance is to assure that the valves are in their
required position with power removed so that misalignment or single failure cannot
prevent completion of the ECCS function. The addition of the three valves to the TS
provides additional assurance that operation will be with power removed and the valves in
the correct position. This increases safety margin. Removal of valves from the
surveillance is based on analysis of the effects of misalignment or single failure on the
ECCS function. Analysis demonstrates that the misalignment or single failure would not
adversely affect the ECCS function and therefore there is no significant reduction in the
margin of safety. The margin of safety remains adequate to assure the ECCS function is
performed.

4.2 Applicable Regulatory Requirements / Criteria

The proposed changes have been evaluated to determine compliance with applicable
regulatory requirements.

10 CFR 50.46 provides acceptance criteria for the ECCS following a LOCA. The proposed
changes provide SR that help ensure that the ECCS can function as designed following a
LOCA. The ECCS will meet the criteria of 10 CFR 50.46 when functioning as designed.

GDC 35 requires an ECCS that will provide "abundant emergency core cooling". The revised
SR is consistent with the design of the ECCS system evaluated for power uprate and the
single failures analyzed for the system. The addition of valves assures that no single failure
*or misalignment can affect the ECCS function while the removal of valves is consistent with
the analysis that shows single failure will not prevent the ECCS function.

4.3 Environmental Considerations

The proposed changes in this license amendment, including the related changes to the plant
technical specifications do not involve (i) a significant hazards consideration, (ii) a significant
change in the types or significant increase in the amounts of any effluent that may be released
offsite, or (iii) a significant increase in individual or cumulative occupational radiation
exposure. Accordingly, the proposed amendment meets the eligibility criterion for categorical
exclusion set forth in 10 CFR 51.22(c)(9). Therefore, pursuant to 10 CFR 51.22(b), no
environmental impact statement or environmental assessment need be prepared in
connection with the proposed amendment.
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4.4 Precedence

The proposed TS change is to make the TS reflect the single failure assessments of the
ECCS system consistent with the Standard Technical Specification (STS), and to address
Information Notice 87-01. The proposed change will make the TS consistent with Indian Point
Unit 3 TS that have been approved.

5.0 REFERENCES

1) NRC, Mr. George Lear, letter to Consolidated Edison dated June 18, 1975.

2) Westinghouse Calculation Note CN-SEE-04-70, Revision 0, "Indian Point Unit 2 HHSI
Performance with an Inadvertent Closure of Any Cold Leg Branch Line 856 Valve."

3) NRC Letter to ENO, "Indian Point Generating Unit No. 2 - Issuance of Amendment Re: 3.26
Percent Power Uprate (TAC MC1865).

4) CN-LIS-03-101, Revision 1, "Indian Point 2 (IPP) Small Break LOCA Analysis is Support of the
Stretch Power Uprate Program," January 11,2004.

5) Westinghouse Calculation Note CN-SEE-06-9, Revision 0, "Indian Point Unit 2 Safety Injection
Pump Discharge Valve Sump Debris Evaluation," and Westinghouse Letter, "HHSI recirculation
Flow - Sump blockage and Inadvertent 856 Valve Closure," IPP-06-83, dated December 6, 2006.
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ECCS - Operating
3.5.2

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.5.2.1 Verify the following valves are in the listed position with
power to the valve operator removed.

7 days

Number

842

843

866A

Position

Open

Open

Function

SI Test Line Stop

SI Test Line Stop

HH Branch Line Stop Valve

HH Branch Line Stop Valve

HH Branch Line Stop Valve

22 Leep Gled Iep

HH BRra;nc-h -ino Stop Valve

856B

856F

1810

882

744

Closed HH Branch Line Stop Valve
23 Loop Hot Leg

Closed HH Branch Line Stop Valve
21 Loop Hot Leg

Open

Open

Open

Common RWST Suction
Isolation for HHSI Pumps

Common Suction Isolation for
RHR Pumps

Common discharge isolation
for RHR pumps

4 Insert 1

SR 3.5.2.2 Verify each ECCS manual, power operated, and automatic 31 days
valve in the flow path, that is not locked, sealed, or
otherwise secured in position, is in the correct position.

SR 3.5.2.3 Verify each ECCS pump's developed head at the test flow In accordance with
point is greater than or equal to the required developed the Inservice
head. Testing Program

SR 3.5.2.4 Verify each ECCS automatic valve in the flow path that is 24 months
not locked, sealed, or otherwise secured in position,
actuates to the correct position on an actual or simulated
actuation signal.

INDIAN POINT 2 315.2- 2 Amendment No. 2-8



Insert 1

883 Closed RHR Return to RWST

743 Open RHR Miniflow Line

1870 Open RHR Miniflow Line

INDIAN POINT 2 3.5.2- 2 Amendment No. 2M8
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ECCS - Operating
B 3.5.2

B 3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS)

B 3.5.2 ECCS - Operating

BASES

BACKGROUND The function of the ECCS is to provide core cooling and negative reactivity to
ensure that the reactor core is protected after any of the following accidents:

a. Loss of coolant accident (LOCA), coolant leakage greater than the
capability of the normal charging system,

b. Rod ejection accident,

c. Loss of secondary coolant accident, including uncontrolled steam
release or loss of feedwater, and

d. Steam generator tube rupture (SGTR).

The addition of negative reactivity is designed primarily for the loss of
secondary coolant accident where primary cooldown could add enough
positive reactivity to achieve criticality and return to significant power.

There are three phases of ECCS operation: injection, cold leg recirculation,
and hot leg recirculation. In the injection phase, water is taken from the
refueling water storage tank (RWST) and injected into the Reactor Coolant
System (RCS) through the cold legs. When sufficient water is removed from
the RWST to ensure that enough boron has been added to maintain the
reactor subcritical and the containment and recirculation sumps have enough
water to supply the required net positive suction head to the ECCS pumps,
suction is switched to the recirculation sump or containment sump for cold
leg recirculation. After approximately 6.5 hours, the ECCS flow is shifted to
the hot leg recirculation phase to provide a backflush, which would reduce
the boiling in the top of the core and any resulting boron precipitation.

The ECCS Function is provided by three separate ECCS systems: High
Head Safety Injection (HHSI), Residual Heat Removal (RHR) injection, and
Containment Recirculation. Each ECCS is divided into subsystems as
follows:

INDIAN POINT 2 B 3.5.2-1 Revision 2-3



ECCS - Operating
B 3.5.2

BASES
BACKGROUND (continued)

a. The HHSI System is divided into three 50% capacity subsystems (i.e.,
HHSI 21, 22 and 23) which share two pump discharge headers (i.e., 21
and 23). Each HHSI subsystem consists of one pump as well as
associated piping and valves to transfer water from the suction source
to the core. HHSI subsystem 22 is aligned to inject using the flow path
associated with both HHSI subsystem 21 and 23.

If all three HHSI pumps start, flow from HHSI pump 22 will be divided
between header 21 and 23. If either HHSI pump 21 or 23 fails to start,
either valve 851 A or 851 B will close automatically so that HHSI pump
22 will inject via the header associated with the failed pump. This is
consistent with the ECCS analyses which assume high head safety
injection into all four RCS cold legs (including the faulted loop). The
inadvertent isolation of high head safety injection header flow to any
one of the RCS cold legs will not place the plant outside the design
bases. Therefore, flow through both ECCS injection flow paths is
required to satisfy the safety function of the head safety injection
system (i.e., both flow paths are required to support Operability of two
or more HHSI pumps).

b. The RHR Iniection System is divided into two 100% capacity
subsystems (i.e., RHR 21 and 22). Each ECCS RHR subsystem
consists of one RHR pump and one RHR heat exchanger as well as
associated piping and valves to transfer water from the suction source
to the core. Although either RHR heat exchanger may be credited for
either RHR subsystem, one RHR heat exchanger must be OPERABLE
for each OPERABLE RHR injection subsystem. The ECCS analyses
assumes RHR injection into all four RCS cold legs (including the
faulted loop). The inadvertent isolation of RHR flow header to any
one of the RCS cold legs will not place the plant outside the design
bases. Therefore, flow through both ECCS injection flow paths is
required to satisfy the ECCS safety function of the RHR system (i.e.,
both flow paths are required to support Operability of the ECCS
function of either of the RHR pumps).

c. The Containment Recirculation System is divided into two 100%
capacity subsystems (Recirculation 21 and 22). Each subsystem
consists of one Containment Recirculation pump and one RHR heat
exchanger as well as associated piping and valves to transfer water
from the suction source to the core. Although either RHR heat
exchanger may be credited for either Recirculation subsystem, one
RHR heat exchanger must be OPERABLE for each OPERABLE
Containment Recirculation subsystem. The ECCS analyses assumes
Recirculation System injection into all four RCS cold legs (including the
faulted loop). The inadvertent isolation of Recirculation System

INDIAN POINT 2 B 3.5.2-2 Revision 2-3



ECCS - Operating
B 3.5.2

BASES
BACKGROUND (continued)

header flow to any_2ne of the RCS cold legs will not place the plant
outside the design bases. Therefore, flowthrough both ECCS injection
flow paths is required to satisfy the ECCS safety function of the
Recirculation System (i.e., both flow paths are required to support
OPERABILITY of the ECCS function of either of the Containment
Recirculation System pumps).

The three ECCS systems (3 HHSI, 2 RHR and 2 Recirculation) are grouped
into three trains (5A, 2A/3A and 6A) such that any 2 of the 3 trains are
capable of meeting all ECCS capability assumed in the accident analysis.
Each ECCS train consists of the following:

a. ECCS Train 5A includes subsystems HHSI 21 and containment
recirculation 21;

b. ECCS Train 2A/3A includes subsystems HHSI 22 and RHR 21; and,

c. ECCS Train 6A includes subsystems HHSI 23, RHR 22, and
containment recirculation 22.

The ECCS trains use the same designation as the Safeguards Power Trains
required by LCO 3.8.9, Distribution Systems - Operating, with Safeguards
Power Train 5A supported by DG 21, Safeguards Power Train 2A/3A
supported by DG 22, Safeguards Power Train 6A supported by DG 23.

The ECCS accumulators and the RWST are also part of the ECCS, but are
not considered part of an ECCS flow path as described by this LCO.

Each of the subsystems (3 HHSI, 2 RHR and 2 Recirculation) are
interconnected and redundant such that any combination of 2 HHSI pumps,
1 RHR pump and 1 recirculation pump is capable of supplying 100% of the
flow required to mitigate the accident consequences. This interconnecting
and redundant subsystem design provides the operators with the ability to
utilize components from different trains to achieve the required 100% flow to
the core. The design intent is that any two of the three safeguards power
trains is capable of providing 100% of the required ECCS flow; however, any
combination of the minimum number of pumps is capable of providing 100%
of the required ECCS flow.

During the injection phase of LOCA recovery, a suction header supplies
water from the RWST to the HHSI and RHR pumps. The discharge from the
HHSI and RHR pumps divides and feeds an injection line to each of the RCS
cold legs. Control valves are set to balance the HHSI flow to the RCS.

INDIAN POINT 2 B 3.5.2-3 Revision 23
INDIAN POINT 2 B 3.5.2-3 Revision 2-3



ECCS - Operating
B 3.5.2

BASES
BACKGROUND (continued)

This balance ensures sufficient flow to the core to meet the analysis
assumptions following a LOCA in one of the RCS cold legs. Additionally,
orifices on the HHSI pump discharge prevent pump runout due to increased
flow as the RCS depressurizes during an accident.

For LOCAs that are too small to depressurize the RCS below the shutoff
head of the HHSI pumps, the charging pumps supply water until the RCS
pressure decreases below the HHSI pump shutoff head. During this period,
the steam generators are used to provide part of the core cooling function.

During the recirculation phase of LOCA recovery, the containment
recirculation pumps take suction from the containment recirculation sump
and direct flow through the RHR heat exchangers to the cold legs. The RHR
pumps can also be used to provide a backup method of recirculation
because the RHR pump suction is transferred to the containment sump. The
RHR pumps then supply recirculation flow directly and can also supply the
suction of the HHSI pumps. Initially, recirculation is through the same paths
as the injection phase. Subsequently, recirculation alternates injection
between the hot and cold legs.

The ECCS also functions to supply borated water to the reactor core
following increased heat removal events, such as a main steam line break
(MSLB). The limiting design conditions occur when the negative moderator
temperature coefficient is highly negative, such as at the end of each cycle.

During low temperature conditions in the RCS, limitations are placed on the
maximum number of HHSI pumps that may be capable of injecting into the
RCS. Refer to the Bases for LCO 3.4.12, "Low Temperature Overpressure
Protection (LTOP)," for the basis of these requirements.

The ECCS subsystems, except for the containment recirculation
subsystems, are actuated upon receipt of an SI signal. The actuation of
safeguard loads is accomplished in a programmed time sequence. If offsite
power is available, the safeguard loads start immediately in the programmed
sequence. If offsite power is not available, the Engineered Safety Feature
(ESF) buses shed normal operating loads and are connected to the
emergency diesel generators (EDGs). Safeguard loads are then actuated in
the programmed time sequence. The time delay associated with diesel
starting, sequenced loading, and pump starting determines the time required
before pumped flow is available to the core following a LOCA.

INDIAN POINT 2 B 3.5.2-4 Revision 23
INDIAN POINT 2 B 3.5.2-4 Revision 2-3



ECCS - Operating
B 3.5.2

BASES
BACKGROUND (continued)

The active ECCS components, along with the passive accumulators and the
RWST covered in LCO 3.5.1, "Accumulators," and LCO 3.5.4, "Refueling
Water Storage Tank (RWST)," provide the cooling water necessary to meet
GDC 35 (Ref. 1). (

APPLICABLE The LCO helps to ensure that the following acceptance criteria for the ECCS,
SAFETY established by 10 CFR 50.46 (Ref. 2), will be met following a LOCA:
ANALYSES

a. Maximum fuel element cladding temperature is < 22000 F,

b. Maximum cladding oxidation is •0.17 times the total cladding
thickness before oxidation,

c. Maximum hydrogen generation from a zirconium water reaction is
< 0.01 times the hypothetical amount generated if all of the metal in the
cladding cylinders surrounding the fuel, excluding the cladding
surrounding the plenum volume, 'were to react,

d. Core is maintained in a coolable geometry, and

e. Adequate long term core cooling capability is maintained.

The LCO also limits the potential for a post trip return to power following an
MSLB event and ensures that containment temperature limits are met.

Each ECCS subsystem is taken credit for in a large break LOCA event at full
power (Refs. 3 and 4). This event establishes the requirement for runout
flow for the ECCS pumps, as well as the maximum response time for their
actuation. The HHSI pumps are credited in a small break LOCA event. The
OPERABILITY requirements for the ECCS are based on the following LOCA
analysis assumptions:

a. A large break LOCA event, with loss of offsite power and the loss of
one of the three safeguards power trains is assumed for the
determination of pumped Emergency Core Cooling System (ECCS)
flow during the LOCA. However, all three safeguards power trains
were assumed to operate in the calculation of containment
backpressure. This will conservatively bound the possible single
failures (UFSAR 14.3.3.2); and

INDIAN POINT 2 B 3.5.2-5 Revision 2-3



ECCS - Operating
B 3.5.2

BASES
APPLICABLE SAFETY ANALYSES (continued)

b. A small break LOCA event, with a loss of offsite power and a single
failure disabling one ECCS train.

During the blowdown stage of a LOCA, the RCS depressurizes as primary
coolant is ejected through the break into the containment. The nuclear
reaction is terminated either by moderator voiding during large breaks or
control rod insertion for small breaks. Following depressurization,
emergency cooling water is injected into the cold legs; flows into the
downcomer, fills the lower plenum, and refloods the core.

The effects on containment mass and energy releases are accounted for in
appropriate analyses (Refs. 3 and 4). The LCO ensures that an ECCS train
will deliver sufficient water to match boiloff rates soon enough to minimize the
consequences of the core being uncovered following a large LOCA. It also
ensures that the ECCS pumps will deliver sufficient water and boron during a
small LOCA to maintain core subcriticality. For a small break LOCA, the
steam generators continue to serve as the heat sink, providing part of the
required core cooling. The effect of certain valve failures has been
evaluated (Reference 7).

The ECCS trains satisfy Criterion 3 of 10 CFR 50.36(c)(2)(ii).

LCO In MODES 1, 2, and 3, three ECCS trains are required to ensure that
sufficient ECCS flow is available, assuming a single failure affecting any one
train. Additionally, individual components within the ECCS trains may be
called upon to mitigate the consequences of other transients and accidents.

In MODES 1, 2, and 3, the three ECCS trains consist of the following:

a. ECCS Train 5A includes HHSI subsystem 21 and containment
recirculation subsystem 21;

b. ECCS Train 2A/3A includes HHSI subsystem 22 and RHR subsystem
21; and,

c. ECCS Train 6A includes HHSI subsystem 23, RHR subsystem 22, and
containment recirculation subsystem 22.

Each HHSI subsystem consists of one pump as well as associated piping
and valves to transfer water from the suction source to the core. HHSI
subsystem 22 is OPERABLE only when capable of injecting using the flow
path associated with both HHSI subsystem 21 and 23. However, when
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either HHSI pump 21 or 23 is inoperable, HHSI pump 22 is OPERABLE if it
will automatically align or is manually aligned to replace the inoperable HHSI
pump. The ECCS analyses assume high head safety injection into all four
RCS cold legs (including the faulted loop) with one single failure being of
one 856 stop valve. The isolation of high head safety injection header flow
to any of the RCS cold legs will not place the plant outside the design bases.
Thercferc, flow through both EGGS incto flow paths is required to satisfy
the safety., funRtion of the high hcad safety ijcctionr system (i.e., both flow
paths arc rcquircd to supp..I OPERABILITY of .h'o or mo.- HHSI pumps)-.

Each ECCS RHR subsystem consists of one RHR pump and one RHR heat
exchanger as well as associated piping and valves to transfer water from the
suction source to the core. Although either RHR heat exchanger may be
credited for either RHR subsystem, one RHR heat exchanger must be
OPERABLE for each OPERABLE RHR injection subsystem. The ECCS
analyses assume RHR injection into all four RCS cold legs (including the
faulted loop).

Each containment recirculation subsystem consists of one Containment
Recirculation pump and one RHR heat exchanger as well as associated
instrumentation, piping and valves to transfer water from the suction source
to the core. Although either RHR heat exchanger may be credited for either
Containment Recirculation subsystem, one RHR heat exchanger must be
OPERABLE for each OPERABLE Containment Recirculation subsystem.

During an event requiring ECCS actuation, a flow path is required to provide
an abundant supply of water from the RWST to the RCS via the HHSI and
RHR pumps and their respective supply headers to each of the four cold leg
injection nozzles. In the long term, this flow path may be switched to take its
supply from the containment recirculation sump using the containment
recirculation pumps or, alternately, the containment sump using the RHR
pumps and to supply its flow to the RCS hot and cold legs. As discussed in
UFSAR 6.2.2.12 (Ref 3), the RHR system is arranged to allow either of the
RHR pumps to take over the recirculation function. The residual heat
removal pumps would be used for recirculation only if both 100% capacity
recirculation pumps are not available. Therefore, the ability to align the RHR
system for recirculation is not required for the OPERABILITY of the RHR
subsystem. However, for conservatism, loss of the ability to align the RHR
system to allow the RHR pumps to perform the recirculation function should
be treated as if either one RHR subsystem or one Recirculation subsystem is
not OPERABLE and restored within the Completion Time specified for
Required Action A.1.
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The flow path for each ECCS pump must maintain its designed
independence to ensure that no single failure can disable more than one
ECCS pump.

As indicated in the LCO Note, the SI flow paths may be isolated for 2 hours
in MODE 3, under controlled conditions, to perform pressure isolation valve
testing per SR 3.4.14.1. The flow path is readily restorable from the control
room or the valves are opened under administrative controls that ensure
prompt closure when required. These administrative controls consist of
stationing a dedicated operator at the valve controls, who, is in continuous
communication with the control room:

The two auxiliary component cooling water pumps are started during the
injection phase to maintain component cooling water flow to the containment
recirculation pump motor coolers; however, this cooling function is not
required during the injection phase. However, an auxiliary component
cooling water pump is required to support each containment recirculation
pump during the recirculation phase.

APPLICABILITY In MODES 1, 2, and 3, the ECCS OPERABILITY requirements for the
limiting Design Basis Accident, a large break LOCA, are based on full power
operation. Although reduced power would not require the same level of
performance, the accident analysis does not provide for reduced cooling
requirements when at low reactor power or in MODE 3. The HHSI pump
performance requirements are based on a small break LOCA. MODE 2 and
MODE 3 requirements are bounded by the MODE 1 analysis. This LCO is
only applicable in MODE 3 and above. In MODE 4, the SI signal setpoint is
manually bypassed by operator control, and system functional requirements
are relaxed as described in LCO 3.5.3, "ECCS - Shutdown."

In MODES 5 and 6, plant conditions are such that the probability of an event
requiring ECCS injection is extremely low. Core cooling requirements in
MODE 5 are addressed by LCO 3.4.7, "RCS Loops - MODE 5, Loops Filled,"
and LCO 3.4.8, "RCS Loops - MODE 5, Loops Not Filled." MODE 6 core
cooling requirements are addressed by LCO 3.9.4, "Residual Heat Removal
(RHR) and Coolant Circulation - High Water Level," and LCO 3.9.5,
"Residual Heat Removal (RHR) and Coolant Circulation - Low Water Level."
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ACTIONS A.1

With one or more trains inoperable and at least two HHSI pumps, at least
one RHR pump, and at least one Containment Recirculation pump are
OPERABLE (i~e., 100% of the ECCS capability assumed in the accident
analysis is available), the inoperable components must be returned to
OPERABLE status within 72 hours. The 72 hour Completion Timeis based
on an NRC reliability evaluation (Ref. 5) and is a reasonable time for repair of
many ECCS components.

An ECCS train is inoperable if it is not capable of delivering design flow to
the RCS. Individual components are inoperable if they are not capable of
performing their design function or supporting systems are not available.

The LCO requires the OPERABILITY of a number of independent
subsystems. Due to the redundancy of trains and the diversity of
subsystems, the inoperability of one component in a train does not render the
ECCS incapable of performing its function. Neither does the inoperability of
two different components, each in a different train, necessarily result in a loss
of function for the ECCS. This allows increased flexibility in plant operations
under circumstances when components in more than one train are
inoperable.

An event accompanied by a loss of offsite power and the failure of an EDG
can disable one ECCS train until power is restored. A reliability analysis
(Ref. 5) has shown that the impact of having one full ECCS train inoperable
is sufficiently small to justify continuedoperation for 72 hours.

Reference 6 describes situations in which one component, such as the
valves governed by SR 3.5.2.1, can disable more than one ECCS train. With
one or more component(s) inoperable such that 100% of the flow equivalent
to(2 HHSI pumps, 1 RHR pump and 1 Recirculation pump is not available,
the facility is in a condition outside the accident analysis. Therefore,
LCO 3.0.3 must be immediately entered.

B.1 and B.2

If the inoperable trains cannot be returned to OPERABLE status within the
associated Completion Time, the plant must be brought to a MODE in which
the LCO does not apply. To achieve this status, the plant must be brought to
MODE 3 within 6 hours and MODE 4 within 12 hours. The allowed
Completion Times are reasonable, based on operating experience, to reach
the required plant conditions from full power conditions in an orderly manner
and without challenging plant systems.
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ACTIONS (continued)

C.1

Condition A is applicable with one or more trains inoperable. The allowed
Completion Time is based on the assumption that at least 100% of the ECCS
flow equivalent to 2 HHSI pumps, 1 RHR pump and 1 Recirculation pump is
available. With less than 100% of the ECCS flow equivalent to 2 HHSI
pumps, 1 RHR pump and 1 Recirculation pump available, the facility is in a
condition outside of the accident analyses. Therefore, LCO 3.0.3 must be
entered immediately.

SURVEILLANCE SR 3.5.2.1
REQUIREMENTS

Verification of proper valve position ensures that the flow path from the
ECCS pumps to the RCS is maintained. Misalignment of these valves
could render more than one ECCS train inoperable. Therefore, failure to
meet this SR requires entry into Condition C. Securing these valves in
position by removal of power, use of an interlock switch, or by key locking
the control in the correct position ensures that they cannot change
position as a result of an active failure or be inadvertently misaligned.
Restoring power to one of these valves uin der administratiVe conrol1 to
"eify its position doeS not cause the valve to he inoperable and does not
requi n•, ; into CRn ,,dition G. These valves are of the type, described in
Reference 6, that can disable the function of more than one ECCS train
and invalidate the accident analyses. Although closing the RWST outlet
isolation valve will render all three ECCS trains inoperable, this valve is
not included in SR 3.5.2.1 because it is a locked manual valve located in a
locked area. A 7 day Frequency is considered reasonable in view of other
administrative controls that will ensure a mispositioned valve is unlikely.

SR 3.5.2.2

Verifying the correct alignment for manual, power operated, and automatic
valves in the ECCS flow paths provides assurance that the proper flow paths
will exist for ECCS operation. This SR does not apply to valves that are
locked, sealed, or otherwise secured in position, since these were verified to
be in the correct position prior to locking, sealing, or securing. A valve that
receives an actuation signal is allowed to be in a nonaccident position
provided the valve will automatically reposition within the proper stroke time.
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SURVEILLANCE REQUIREMENTS (continued)

SR 3.5.2.2 (continued)

This Surveillance does not require any testing or valve manipulation. Rather,
it involves verification thatthose valves capable of being mispositioned are in
the correct position. The 31 day Frequency is appropriate because the
valves are operated under administrative control, and an improper valve
position would only affect a single train. This Frequency has been shown to
be acceptable through operating experience.

SR 3.5.2.3

Periodic surveillance testing of ECCS pumps to detect gross degradation
caused by impeller structural damage or other hydraulic component
problems is required by Section Xl of the ASME Code. This type of testing
may be accomplished by measuring the pump developed head at only one
point of the pump characteristic curve. This verifies both that the measured
performance is within an acceptable tolerance of the original pump baseline
performance and that the performance at the test flow is greater than or
equal to the performance assumed in the plant safety analysis. SRs are
specified in the Inservice Testing Program, which encompasses Section Xl of
the ASME Code. Section Xl of the ASME Code provides the activities and
Frequencies necessary to satisfy the requirements.

SR 3.5.2.4 and SR 3.5.2.5

These Surveillances demonstratethat each automatic ECCS valve actuates
to the required position on an actual or simulated SI signal and that each
ECCS pump starts on receipt of an actual or simulated SI signal. Note that
the Containment Recirculation system is a manually initiated system and is
not included as part of this SR. Additionally, this Surveillance is not required
for valves that are locked, sealed, or otherwise secured in the required
position under administrative controls. The 24 month Frequency is based on
the need to perform these Surveillances under the conditions that apply
during a plant outage and the potential for unplanned plant transients if the
Surveillances were performed with the reactor at power. The 24 month
Frequency is also acceptable based on consideration of the design reliability
(and confirming operating experience) of the equipment. The actuation logic
is tested as part of ESF Actuation System testing, and equipment
performance is monitored as part of the Inservice Testing Program.
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SURVEILLANCE REQUIREMENTS (continued)

SR 3.5.2.6

Realignment of valves in the flow path on an SI signal is necessary for proper
ECCS performance. These valves have stops to allow proper positioning for
restricted flow to a ruptured cold leg, ensuring that the other cold legs receive
at least the required minimum flow. Therefore, an improperly positioned
valve could result in the inoperability of more than one injection flow
path. The stops are set based on the results of the most recent ECCS
operational flow test. This SR does not include the variable orifices that
prevent HHSI pump runout when RCS pressure decreases during an
accident. The 24 month Frequency is based on the same reasons as those
stated in SR 3.5.2.4 and SR 3.5.2.5.

SR 3.5.2.7

Periodic inspections of the containment and recirculation sumps ensure that
they are unrestricted and stay in proper operating condition. The 24 month
Frequency is based on the need to perform this Surveillance under the
conditions that apply during a plant outage and the need to have access to
the location. This Frequency is sufficient to detect abnormal degradation
based on industry operating experience.

REFERENCES 1. 10 CFR 50, Appendix A.

2. 10 CFR 50.46.

3. UFSAR, Section 6.2.

4. UFSAR, Chapter 14.

5. NRC Memorandum to V. Stello, Jr., from R.L. Baer, "Recommended
Interim Revisions to LCOs for ECCS Components,"

December 1, 1975.

6. IE Information Notice No. 87-01.

7. Westinghouse Calculation Note CN-SEE-06-9, Revision 0,
"Indian Point Unit 2 Safety Iniection Pump Discharge Valve
Sump Debris Evaluation," and Westinghouse Letter, "HHSI
recirculation Flow - Sump blockage and Inadvertent 856 Valve
Closure," IPP-06-83. dated December 6, 2006.

INDIAN POINT 2 B 3.5.2 - 12 Revision 2


