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. Stephen B. Bram
Vice President

Consolidated Edison Company of New York, Inc.
Indian Point Station

Broadway & Bleakley Avenue

Buchanan, NY 10511

Telephone (914) 737-8116 September 16, 1988
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Re: Indian Point Unit No. 2
Docket No. 50-247

Document Control Desk

U.S. Nuclear Regulatory Commission
Mail Station P1-137

Washington, DC 20555

SUBJECT: ATWS Mitigation System Actuation Circuitry ("AMSAC")

By letter dated January 16, 1987, we responded to the NRC's September 19,
1986 Safety Evaluation Report ("SER") for the Westinghouse Owners Group
generic design of the ATWS Mitigation System Actuation Circuitry ("AMSAC")
required by 10 CFR §50.62. Additional design and programmatic information
was provided in our November 2, 1987 letter.

The purpose of this letter is to notify you that we have re-evaluated our
AMSAC design and Westinghouse WCAP-10858P-A, Revision 1, and consequently
have modified our proposed AMSAC design. Our modification of the AMSAC
design maximizes the benefits of the system and minimizes the complexity of
design and installation. We believe that the design as described in
Attachment I and depicted in Attachment II fully meets the requirements of
10 CFR §50.62, facilitates system installation, and enhances operation,
maintenance, and testing of the system. We are planning for AMSAC
installation during Indian Point Unit No. 2's ("IP-2") 1989 refueling
outage,

Should you have any questions regarding this matter, please contact Mr.
Jude G. Del Percio, Manager, Regulatory Affairs.

Very truly yours,

Attachments

e __PNUT



cec:

Mr. William Russell

Regional Administrator - Region I
U.S. Nuclear Regulatory Commission
475 Allendale Road

King of Prussia, PA 19406-1498

Ms. Marylee M. Slosson, Project Manager
Project Directorate I-1 '
Division of Reactor Projects I/II

U.S. Nuclear Regulatory Commission

Mail Stop 14B-2

Washington, DC 20555

Senior Resident Inspector

U.S. Nuclear Regulatory Commission
P.0. Box 38

Buchanan, NY 10511



Attachment I

Response to NRC's SER
Plant Specific AMSAC Design

Consolidated Edison Company of New York, Inc.
Indian Point Unit No. 2
Docket No. 50-247
September 16, 1988



IP-2 has selected the AMSAC design which actuates on low steam generator
water level as described in Westinghouse WCAP-10858P-A, Revision 1, with
minor modifications. Our AMSAC design is described below. In addition,
deviations from our previous submittals and/or from the generic low steam
generator water level design are described below. Two sketches of our
AMSAC design are provided in Attachment II to supplement this information.

I. IP-2 AMSAC Design Overview:

A. Selected Design:

IP-2's AMSAC design is based on a modified Logic 1 option "AMSAC
Actuation on Low Steam Generator Water Level" as described in
Westinghouse WCAP-10858P-A, Revision 1. The modification to the
generic design involves the deletion of the C-20 permissive and
time delay circuits.

B. Setpoints:

AMSAC will be set to actuate between 5% and 8% of narrow range
span ("NRS"); 8Z of NRS is the current RPS steam generator
low-low level setpoint.

AMSAC actuation will not be delayed. This choice is within the
30-second turbine trip response time for an AMSAC signal, as
described in Westinghouse WCAP-10858P-A, Revision 1. Our current
steam generator level reactor trip setpoint is 8% of NRS and is
actuated by a 1/4 logic. If the AMSAC setpoint (below 8% of NRS
in 3/4 steam generators) is reached without RPS actuation, then
from a safety point of view we want AMSAC immediately to actuate.

C. Alarms and Annunciation:

An output signal is provided for alarms and annunciation whenever
any of the following conditions exist:

1. AMSAC is actuated

2. AMSAC is removed from service or bypassed

3. An AMSAC system deviation, such as loss of power or partial
trip, occurs.

D. Interlocks and Permissives:

The C-20 permissive, as described in WCAP-10858P-A, Revision 1,
is not required in the IP-2 specific design. AMSAC will be armed
during power operation except for maintenance and testing.
Alarms associated with an expected AMSAC actuation which occur
during a planned shutdown will be treated in the same manner as
steam generator low-level alarms.



II.

Trips/Actuations and Associated Logic:

1. AMSAC initiation will be generated by steam generator
very—low water Jevel signals from existing
sensor/transmitter units. The IP-2 design consists of one
existing narrow-range 1level transmitter signal from each
steam generator as input to AMSAC; a coincidence of 3 out of
4 signals is required to actuate AMSAC.

2. An AMSAC signal will result in a turbine trip, start-up of
the three auxiliary feedwater pumps, isolation of steam
generator blowdown and closure of sample valves.

3. Completion of the mitigating action, once initiated, will be
consistent with existing turbine trip, auxiliary feedwater,
steam generator blowdown and sample valve isolation
circuitry.

Time Response:

1. Turbine trip response time from an AMSAC signal will be less
than or equal to 30 seconds.

2. Motor-driven auxiliary feedwater pump flow initiation
response time from an AMSAC signal will be less than or
equal to 90 seconds. The turbine-driven auxiliary feedwater
pump is an auto-start pump which requires manual flow
initiation.

Test and Calibration:

Provisions will be incorporated to allow AMSAC to be removed from
service during power operation for test and calibration purposes.

Requirements for Associated Equipment:
1. The logic power supply for the new components of the AMSAC
system will be independent from power supplies for the

existing Reactor Protection System.

2, AMSAC will be capable of performing its intended function
without off-site power.

Key Elements of the IP-2 AMSAC Design:

'A.

Diversity:

Existing protection system instrument sensing lines, sensors and
sensor power supplies will be used as AMSAC inputs. Existing
final actuation devices (auxiliary feedwater pump breakers,
turbine trip solenoids, etc.) will be utilized as AMSAC outputs.
The existing reactor protection system logic for Indian Point
Unit No. 2 utilizes Foxboro H-line bistable equipment inputting



to Westinghouse relay protection logic. To achleve one of the
desired degrees of diversity, AMSAC will utilize YEW Series 80
Alarm (bistable) wunit(s) and relay 1logic <consisting of
Struthers-Dunn, Inc. Type No. 219 relays.

Indian Point Unit No. 2 1is a four-loop Westinghouse plant
equipped with three narrow-range level channels per steam
generator and four separate battery-backed instrument buses
powered from off-site power or on-site emergency diesel
generators. AMSAC will utilize one level channel from each steam
generator.

AMSAC logic input (analog) signals will be normally energized;
de~energized to trip. AMSAC 1logic signals will be normally
de-energized; energized to trip. This is diverse from existing
reactor protection logic equipment. Dual AMSAC logic will
maximize system availability in the event a single DC bus is
lost. Each analog level channel selected for AMSAC input will be
powered from a different instrument bus as follows:

Channel Instrument Tag No.
Steam Generator 21 1V LT-417A
Steam Generator 22 I11 LT-427B
Steam Generator 23 1 LT-437C
Steam Generator 24 II LT-447C

LT-427B is the only level channel used for AMSAC input that also
inputs to the feedwater control system. The consequences of
potential adverse interactions with the existing feedwater
control system are minimized since the bus arrangement and sensor
selection preclude a failure of LT-427B from affecting the other
three steam generator transmitters. Since channel III omn all
steam generators is used for feedwater control, an additional
isolator 1is required for steam generator No. 22 to preclude
postulated control/protection interactions. This isolation 1is
currently provided by an existing Model 66-BR I/I isolator
IM-427F. Thus, for steam generator No. 22, we have single
isolation from the feedwater control system and double electrical
isolation from the RPS. Furthermore, the existing steam
flow/feedwater flow mismatch coincident with low steam generator
level reactor trip serves as a backup to the existing low-low
steam generator level reactor  trip for postulated
control/protection interactions.

Logic Power Supplies:
Power for AMSAC, a non-safety grade system, will be derived from

the class 1E 125 VDC distribution panels Nos. 23 and 24. These
1E panels are safety-related battery-backed and capable of being



operated from either an off-site power source or on-site
emergency diesel generators. Existing Reactor Protection System
("RPS") logic is supplied from 125 VDC distribution Panels 21 and
22 (Train A and Train B respectively) such that AMSAC and RPS
logics will utilize power supplies independent of each other.

Battery Charger No. 23 (associated with distribution panel No.
23) is connected to Motor Control Center ("MCC") No. 22 and is
stripped in preparation for diesel loading. Battery Charger No.
24 (assoclated with distribution panel No. 24) is connected to
MCC No. 26B and 1s not stripped in preparation for diesel
loading. Therefore, during the transition from station or grid
service to emergency diesel generator service, distribution panel
No. 23 is stripped but distribution panel No. 24 is not stripped.
Since batteries can supply power to the DC bus for two hours
without interruption, and battery chargers can be used to charge
the batteries, AMSAC power will not be interrupted.

The AMSAC logic circuits will be connected to the DC distribution
panels via <class 1E circuit ©breakers that provide both
overcurrent and short-circuit protection. The circuit breakers
are acceptable isolation devices that protect the class lE buses
from faults on the load side; whatever the load, be it class 1E
or non-class lE.

The attached Figure I-1 is a copy of IP-2 Updated FSAR Figure
8.2-17 and 1is a one-line diagram depicting bus arrangement from
the 480 VAC buses down to the 125 VDC and 118 VAC buses for all
four channels (trains) of power supply. This figure shows the
line-up to 125 VDC distribution panels Nos. 23 and 24.

Safety-related Interface:

Signals to AMSAC from the Steam Generator level instrument loops
will be derived from existing Foxboro 66-BR approved isolators
(I/I 1isolation amplifiers). Safety systems actuated by AMSAC
will be isolated from  AMSAC by Struthers~Dunn, Inc.
coil-to-contact relay isolation devices. We will confirm that
the Struthers-Dunn relays meet the NRC's September 19, 1986 AMSAC
SER Appendix A Criteria in a subsequent submittal.

Qualification of the existing I/I isolation amplifiers that will
isolate the safety-related portion of the steam generator level
channel from AMSAC is described in FSAR section 7.2.2.9 which
references WCAP-9011 "Test Report of Isolation Amplifier." Part
II of this report is identical to WCAP-7507L which has been
previously provided to NRC by Westinghouse in October, 1970. In
addition, our respomnse to the isolator qualification requirements
(see NRC SER App. A) was previously provided as Attachment 2 to
our SAS/SPDS submittal dated July 31, 1986.

Isolators will comply with environmental and seismic
qualification requirements which were the basis for plant



licensing. Qualification acceptance is predicated on
demonstrating no loss of isolation capability. AMSAC
equipment will be reviewed to determine i1its potential for
generating electrical interference. As appropriate,

measures will be taken to protect safety-related systems from
such interference. Analog input signal isolators associated with
AMSAC will be powered from the same class 1E power source as that
used for the associated analog input channel.

AMSAC outputs to final actuation devices, alarms, plant computer
and indications will be provided via dry contact outputs.

Quality Assurance:

In our response to item No. 4 "Quality Assurance," contained in
our January 16, 1987 submittal, we stated that we will treat the
AMSAC equipment as "Class A" which for Quality Assurance purposes
invokes Con Edison's 10 CFR 50 Appendix B program. Should any
aspect of our 10 CFR 50 Appendix B QA program prove overly
restrictive or otherwise unnecessary, provision will be made to
waive only that aspect provided that, as a minimum, the quality
assurance guidance contained in Generic Letter 85-06 is met.

Maintenance Bypasses:

The AMSAC design will provide for manually bypassing the
mitigating function of either of the two logic circuits for
testing and maintenance. For either AMSAC logic circuit, a
two-position selector switch and push buttons (providing a
push~to-test feature) will be provided. For each of the four
analog input channels to the AMSAC logic a two-position selector
switch for channel testing will be provided. When any one of
these switches is placed in the off-normal test
(bypass/maintenance) position an audible annunciation window tile
will be 1it indicating that the respective logic circuit is
bypassed for testing.

The bypass/maintenance condition will be continuously indicated
to the operator in the control room by an annunciator window tile
located above the flight panel whenever any one of the two
position switches are turned to the bypass/maintenance position.

Integration of AMSAC annunciation into the control room will
conform to good human engineering practices in design and layout.

Operating Bypasses:
The only operating bypass associated with the generic AMSAC

design is the C-20 permissive which would automatically block
AMSAC below 407 power based on first stage turbine pressure.

The C-20 permissive, as described in WCAP-10858P-A, Revision 1,
is not required in the IP-2 specific design. AMSAC at IP-2 will



be armed during power operation except for maintenance and
testing. Alarms associated with an expected AMSAC actuation
which occur during a planned shutdown will be treated in the same
manner as steam generator low level alarms.

Means for Bypassing:

As stated in response to item II.E, "Maintenance Bypasses," the
AMSAC design will incorporate for the AMSAC logic circuits two
position switches for bypass/maintenance that will block the
mitigating function at the system level when turned to the test
(bypass/maintenance) position. Accordingly, the disallowed
methods for bypassing mentioned in the guidance will not be
utilized. The manual bypass does not require and will not be
provided with automatic bypass removal capability, as stated in
our response in item I.D.

As stated earlier, human factors of the design will be a
consideration with respect to bypass switch design.

Manual Initiation:

Manual initiation of turbine trip and auxiliary feedwater will
continue to be performed as they are currently. This 1is
accomplished by operating control switches/push buttons located
in the control room or at local panels. The system level AMSAC
installation will have no effect on these existing control
functions.

Furthermore, the AMSAC design will not affect automatic auxiliary
feedwater flow initiation and associated turbine trip since the
normal RPS associated steam generator low level setpoint is more
restrictive than AMSAC.

Electrical Independence from Existing Reactor Protection System:

As noted previously, the AMSAC 1logic will be powered from
batteries 23 and 24 which are Class 1E and are completely
separate from the battery-backed busses used for the Reactor
Protection System Logic.

Input to the AMSAC logic from the existing steam generator level
sensors will be provided through existing class 1E circuit
isolators. A discussion of how these isolators satisfy NRC's
qualification criteria is contained in item II.C, "Safety-related
Interface." AMSAC outputs for turbine trip, auxiliary feedwater
initiation, steam generator blowdown and sample valve isolation,
and alarms and indication will be through dry contact outputs
from the AMSAC 1logic installed to initiate the dindividual
components control circuit. Except for the existing steam
generator level sensors and final actuation devices, electrical
independence will be maintained between AMSAC and the RPS.



Physical Separation from Existing Reactor Protection System:

Electrical physical separation at IP-2 was designed and approved
by the Atomic Energy Commission ("™AEC") prior to the issuance of
Regulatory Guide 1.75 "Physical Independence of Electrical
Systems." AMSAC will follow the physical separation criteria
established for IP-2, as described in Section 7.2.4.1 of the
Updated FSAR in lieu of R.G. 1.75 guidelines. 1In our January 16,
1987 submittal we stated, in part, that as available space
permits, the AMSAC logic, logic test panel, setpoint comparators
and isolation devices will be installed in existing control room
cabinets and that existing reactor protection system separation
criteria will not be violated as a consequence of AMSAC
installation. In addition, separation criteria in the Plant
are also discussed in Section 8.2.2.6 of the IP-2 Updated
FSAR, as it pertains to equipment layout and load
distribution. Since it is the original criteria, this too
will be followed in 1l1lieu of R.G. 1.75. We believe that
these sections of our Updated FSAR and our January 16, 1987
response address AMSAC physical separation.

Environmental Qualification:

AMSAC equipment installed to meet 10 CFR §50.62 will be located
in the Central Control Room ("CCR"). The CCR 1s a mild
environment. The equipment will be designed to operate in the
CCR  enviromment _for mnormal and anticipated operational
occurrences.

Testability at Power:

Non-safety related ATWS equipment will be subject to a
post—installation acceptance test. Periodic surveillance tests
will be performed quarterly thereafter. Testing of the AMSAC
logic will be performed with one of the two AMSAC logic circuits
bypassed. The other 1logic circuit will remain operable to
perform its mitigating function. An end-to-end test will be
performed each refueling outage. The AMSAC logic test panel will
be provided with a lamp to indicate that an output signal has
been developed when the appropriate input logic combinations have
been made up for test. This approach is consistent with plant
practices and human factors considerations. Our testing control
document is our Test and Performance procedure, which will be
issued prior to declaring the system operational.

Completion of Mitigative Action:

The AMSAC system, once actuated, 1s designed to trip the
turbine, dinitiate auxiliary feedwater flow, i1solate steam
generator blowdown and close sample valves. The turbine trip and
auxiliary feedwater start circuits are self-latching such that
these actions go to completion and subsequent return to operation
requires deliberate operator action.



Technical Specifications:

We do not believe that technical specifications for non-safety
related AMSAC equipment are warranted, nor does 10 CFR §50.62
require that technical specifications be developed. Furthermore,
AMSAC as a diverse channel is not required to meet the IP-2
license design basis, but rather is required by 10 CFR §50.62 to
mitigate beyond license design basis ATWS events.
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Attachment II

IP-2 AMSAC Sketches

Consolidated Edison Company of New York, Inc.
Indian Point Unit No. 2
Docket No. 50-247
September 16, 1988



The plant specific AMSAC design for the Indian Point Unit No. 2 ("IP-2")
AMSAC is based on a modified version of generic logic 1 option (Steam
Generator Low Level Actuation) described in Westinghouse WCAP-10858P-A
Figure 1-3, which is attached (Figure II-1).

The attached logic diagram SK-15805~12 (Figure II-2) and the Test Panel
assembly diagram SK-15805-22 (Figure II-3) depict our proposed
implementation of AMSAC. We wish to point out that as work progresses the
design may be revised slightly. The final design modification package will
be available omsite prior to installation for review.
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