
Murray Selman 
Vice President 

Consolidated Edison Company of New York, Inc.  
Indian Point Station 
Broadway & Bleakley Avenue 
Buchanan, NY 10511 
Telephone (914) 737-8116 

January 16, 1987 

U.S. Nuclear Regulatory Commission 
ATTN: Document Control Desk 
Washington, DC 20555 

Re: Consolidated Edison Company of New York, Inc.  
Indian Point Station, Unit No. 2 
Docket No. 50-247 

Dear Sir: 

Transmitted as Attachment A to this letter is Con Edison's response to 
fourteen plant specific review components contained in NRC's September 19, 
1986 letter transmitting staff's Safety Evaluation Report (SER) for the 
Westinghouse Owners Group generic ATWS Mitigation System Actuation 
Circuitry (AMSAC) design required by 10 CFR 50.62.  

Con Edison's plant specific design for the Indian Point Unit No. 2 AMSAC is 
based on the generic Logic 1 option (Steam Generator Low Level Actuation) 
described in Westinghouse WCAP-10858. This system is planned to be 
installed during the cycle 9/10 refueling outage which is currently 
scheduled for late 1989, pending NRC staff's pre-implementation concur
rence.  

Should you or your staff have any questions, please contact us.  

Very truly yours, 
Attachment 
19.190.1.2.87 

cc: Dr. Thomas E. Murley 
Regional Administrator - Region I 
U.S. Nuclear Regulatory Commission 
631 Park Avenue 
King of Prussia, PA 19406 

Senior Resident Inspector 
U.S. Nuclear Regulatory Commission 
P.O. Box 38 
Buchanan, NY 10511 
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January 16, 1987

Re: Indian Point Unit No. 2 
Docket No. 50-247 

cc: Mr. Steven A. Varga, Director 
PWR Project Directorate No. 3 
Division of PWR Licensing - A 
U.S. Nuclear Regulatory Commission 
Phillips Building 
7920 Norfolk Avenue 
Behtesda, MD 20014 

Ms. Marylee Slosson, Project Manager 
PWR Project Directorate No. 3 
Division of PWR Licensing - A 
U.S. Nuclear Regulatory Commission 
Phillips Building 
7920 Norfolk Avenue 
Bethesda, MD 20014



ATTACHMENT A 

Response to NRC's SER 
Plant Specific AMSAC Design 

Consolidated Edison Company of New York 
Indian Point Unit No. 2 

Docket No. 50-247 
January 16, 1987



1. Diversity: 

The plant specific submittal should indicate the degree of diversity 
that exists between the AMSAC equipment and the existing Reactor 
Protection System. Equipment diversity to the extent reasonable and 
practicable to minimize the potential for common cause failures is 
required from the sensors output to, but not including, the final 
actuation device, e.g., existing circuit breakers may be used for the 
auxiliary feedwater initiation. The sensors need not be of a diverse 
design or manufacture. Existing protection system instrument-sensing 
lines, sensors, and sensor power supplies may be used. Sensor and 
instrument sensing lines should be selected such that adverse inter
actions with existing control systems are avoided.  

Response: 

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 the Westinghouse relay 
protection logic. To achieve the desired degree of diversity final 
AMSAC equipment selection will be either of a different manufacturer 
or operating principle (e.g. solid state relays, relay manufacturer 
one versus relay manufacturer two).  

Indian Point Unit No. 2 is 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. Dual AMSAC logic circuits will be 
energized to actuate. This is diverse from existing protection 
logic equipment. The dual logic will maximize system availability in 
the event of loss of a single instrument bus. Each analog level and 
pressure channel selected for AMSAC input will be powered from a 
different instrument bus as follows: 

Channel Instrument Tag No.  

Steam Generator 21 IV LT-417A 
Steam Generator 22 111 LT-427B 
Steam Generator 23 I LT-437C 
Steam Generator 24 II LT-447C 
Turbine Pressure 1st Stage I PT-412A 
Turbine Pressure 1st Stage II PT-412B 

LT-427B is the only level channel used for ANSAC 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/sensor selection preclude a 
failure of LT-427B from affecting the other three steam generator 
transmitters. In addition, AMSAC input from LT-427B will be isolated
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per IEEE-279 such that a fault in AMSAC will not propagate into the 
level channel. 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.  

2. Logic power supplies: 

The plant specific submittal should discuss the logic power supply 
design. According to the rule, the AMSAC logic power supply is not 
required to be safety-related (Class 1E). However, logic power should 
be from an instrument power supply that is independent from the 
reactor protection system (RPS) power supplies. Our review of addi
tional information submitted by WOG indicated that power to the logic 
circuits will utilize RPS batteries and inverters. The staff finds 
this portion of the design unacceptable, therefore, independent power 
supplies should be provided.  

Response: 

Logic power for AMSAC will be from 125V DC distribution panels 23 and 
24. These are 1E panels which, as noted previously, are battery 
backed and capable of being operated from either off-site or on-site 
emergency diesel generators. Existing Reactor Protection System (RPS) 
logic is supplied from 125V DC 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.  

3. Safety-related interface: 

The plant specific submittal should show that the implementation is 
such that the existing protection system continues to meet all appli
cable safety criteria.  

Response: 

Analog inputs to AMSAC will be taken from the existing steam generator 
level channels' safety-related RPS isolators in the same manner as 
that used for the plant process computer and non-safety-related 
indication and control systems. Analog inputs to AMSAC from first 
stage turbine pressure will be taken from the existing pressure 
channels through new safety-related isolators. Thus, the isolator 
will serve as the interface separating the non-safety-related AMSAC 
equipment from safety-related systems.  

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 referen-
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ces 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 response to 
the isolator qualification requirements (SER App. A) was previously 
provided as Attachment 2 to our SAS/SPDS submittal dated July 31, 
1986. Qualification for new isolation amplifiers to separate first 
stage turbine pressure channels from AMSAC will be at least equivalent 
to that of existing qualified isolators.  

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 ca
pability. AMSAC equipment will be reviewed to determine its potential 
for generating electrical interference. As appropriate, measures will 
be taken to protect safety-related systems from such interference.  
All isolators associated with AM~SAC are/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.  

4. Quality Assurance: 

The plant specific submittal should provide information regarding 
compliance with Generic Letter 85-06, "Quality Assurance Guidance for 
ATWS equipment that is not Safety-Related." 

Response: 

In order to preclude the need to develop an ANSAC specific QA program 
AMSAC equipment will be treated as "Class A" which for quality 
assurance purposes will invoke Con Edison's 10CFR50 Appendix B 
program. Should any aspect of our 10CFR50 Appendix B QA program prove 
overly restrictive or otherwise unnecessary, provision will be made to 
waive that aspect provided that the quality assurance guidance 
contained in Generic Letter 85-06 is observed.  

5. Maintenance bypasses: 

The plant specific submittal should discuss how maintenance at power 
is accomplished and how good human factors engineering practice is 
incorporated into the continuous indication of bypass status in the 
control room.  

Response: 

The AMSAC design will provide for manually bypassing the mitigating 
function of either of the two logic circuits for testing and mainten
ance. For either logic circuit, a two position selector switch with a 
push to test feature will be provided for each of the six analog input 
channels to the AMSAC logic. When any one of these switches is placed
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in the off-normal (bypass, maintenance) position an annunciator window 
tile will be lit 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.  

6. Operating bypasses: 

The plant specific submittal should state that operating bypasses are 
continuously indicated in the control room; provide the basis for the 
70% or plant specific operating bypass level; discuss the human 
factors design aspects of the continuous indication; and discuss the 
diversity and independence of the P-20 permissive signal (defeats the 
block of AMSAC) .  

Response: 

The only operating bypass associated with AMSAC is the P-20 permissive 
which will automatically block AMSAC below a specified power level 
based on first stage turbine pressure. The P-20 permissive operating 
bypass will be continuously indicated to the control room operator by 
an annunciator window tile above the flight panel. This tile will be 
lit when power, as indicated by first stage turbine pressure is below 
the preselected setpoint. This approach will permit maintenance of 
the dark board concept presently in use at Indian Point Unit No. 2.  

Westinghouse has recently completed a review of the P-20 permissive 
setpoint. Based on that review the generic setpoint has been revised 
from the 70% power level identified in WCAP-10858 to 40% power. A 
power level of 40% has been selected as the power level below which 
automatic mitigation is not required. ATWS events above 40% power 
require automatic mitigation to preclude bulk boiling following the 
pressure peak although the pressure peak will remain below the crite
ria for events occurring up to 70% reactor power.  

The AMSAC design will be reviewed to ensure that good human factors 
engineering practices are incorporated into the man-machine interface 
including the continuous indication of the AMSAC operating bypass in 
the control room.  

The P-20 permissive is derived from first stage turbine pressure.  
First stage turbine pressure is used in the Engineered Safety Features 
actuation logic as a setpoint comparator for High Steam Flow Safety 
Injection. First stage turbine pressure is not used in direct reactor
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trips generated by the Reactor Protection System. As such, the use of 
f irst stage turbine pressure for automatically arming AMSAC provides 
an arming signal completely independent of the Reactor Protection 
System.  

7. Means for bypassing: 

The plant specific submittal should state that the means for bypassing 
is accomplished with a permanently installed, human factored, bypass 
switch or similar device, and verify that disallowed methods mentioned 
in the guidance are not utilized.  

Response: 

As stated in response to item 5, "Maintenance Bypasses", the AMSAC 
design will incorporate two position bypass, maintenance switches with 
a push to test feature for each input channel on each logic test panel 
that will block the mitigating function at the system level when 
turned to the bypass, maintenance position. Accordingly, the 
disallowed methods for bypassing mentioned in the guidance will not 
need to be utilized. The manual bypass does not require and will not 
be provided with automatic bypass removal capability. Automatic 
removal of the operating bypass (P-20 permissive) when permissive 
conditions are met will be incorporated into the design.  

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

8. Manual initiation: 

The plant specific submittal should discuss how a manual turbine trip 
and auxiliary feedwater actuation are accomplished by the operator.  

Response: 

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

9. Electrical independence from existing reactor protection system: 

The plant specific submittal should show that electrical independence 
is achieved. This is required from the sensor output to the final 
actuation device at which point non-safety-related circuits must be 
isolated from safety-related circuits by qualified Class 1E isolators.  
use of existing isolators is acceptable. However, each plant specific 
submittal should provide an analysis and tests which demonstrates that 
the existing isolator will function under the maximum worst case fault 
conditions.  

The required method for qualifying either the existing or diverse iso-

Page 5 of 8



lators is presented in Appendix A.

Response: 

As noted previously, the AMSAC logic will be powered from batteries 23 
and 24 which although not required to be 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.  
Input to the AMSAC logic from existing first stage turbine pressure 
sensors will be provided through new circuit isolators. A discussion 
of how the existing isolators that will be employed for AMSAC inputs 
satisfy NRC's qualification criteria is contained in item 3, "Safe
ty-related interface." AMSAC outputs for turbine trip and auxiliary 
feedwater initiation, alarms and indication will be through dry 
contact outputs from the AMSAC logic installed to initiate the indi
vidual components control circuit. Except for the sensor and final 
actuation device, electrical independence will be maintained between 
AMSAC and the RPS.  

10. Physical separation from existing reactor protection system: 

Physical separation from existing reactor protection system is not 
required, unless redundant divisions and channels in the existing 
reactor trip system are not physically separated. The implementation 
must be such that separation criteria applied to the existing pro
tection system are not violated. The plant specific submittal should 
respond to this concern.  

Response: 

Redundant divisions and channels in the existing reactor protection 
system are physically separated as described in section 7.2.4 of the 
FSAR. Accordingly, physically separating AMSAC equipment from reactor 
protection equipment is not required. As available space permits, the 
AMSAC logic, logic test panel, setpoint comparators and isolation 
devices will be installed in existing control room cabinets, otherwise 
a new cabinet will be used. Existing reactor protection system separ
ation criteria will not be violated as a result of AMSAC installation.  

11. Environmental qualification: 

The plant specific submittal should address the environmental quali
fication of ATWS equipment for anticipated operational occurrences 
only, not for accidents.  

Response: 

AMSAC equipment installed to meet 10 CFR 50.62 will be located in the
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Central Control Room (CCR). The CCR is a mild environment. The 
equipment will be designed to operate in the CCR environment for 
normal and anticipated operational occurrences.  

12. Testability at power: 

Measures are to be established to test, as appropriate, non-safety 
related ATWS equipment prior to installation and periodically.  
Testing of AMSAC may be performed with AMSAC in bypass. Testing of 
AMSAC outputs through the final actuation devices will be performed 
with the plant shutdown. The plant specific submittals should present 
the test program and state that the output signal is indicated in the 
control room in a manner consistent with plant practices including 
human factors.  

Response: 

Non-safety related ATWS equipment will be subject to a post installa
tion acceptance test and periodic surveillance tests on an appropriate 
schedule thereafter. Testing of the AMSAC logic will be performed 
with one of the two AMSAC logic circuits bypassed. The other logic 
circuit will remain operable to perform its mitigating function. Final 
actuation devices will be tested at refuelings with the plant 
shutdown. AMSAC bistables and isolators will be tested with current 
surveillance tests for the analog channels. 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 prac
tices and human factors considerations.  

13. Completion of mitigative action: 

AMSAC shall be designed so that, once actuated, the completion of 
mitigating action shall be consistent with the plant turbine trip and 
auxiliary feedwater circuitry. Plant specific submittals should 
verify that the protective action, once initiated, goes to completion, 
and that the subsequent return to operation requires deliberate 
operator action.  

Response: 

AMSAC will be automatically armed by the P-20 permissive and 
automatically initiated when three of four steam generator level 
channels go below a preselected setpoint for a sustained time period 
long enough for the timer to time out.  

With permissive conditions satisfied, once a sustained AMSAC output 
signal has been generated by three of four level channels and the 
timer has timed out, turbine trip and auxiliary feedwater will be 
initiated. The turbine trip and auxiliary feedwater start circuits 
are self-latching such that these actions go to completion and subse
quent return to operation requires deliberate operator action.
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14. Technical specifications: 

Technical specification requirements related to AMSAC will have to be 
addressed by plant specific submittals.  

Response: 

Con Edison does not believe that technical specifications for non
safety related AMSAC equipment is warranted. Con Edison, as a member 
of the Westinghouse Owners Group is addressing this issue with the 
NRC. We note that nothing in 10 CFR 50.62 indicates that technical 
specifications are required for non-safety related ATWS equipment.  
Further, AMSAC as a diverse channel is not required for meeting the 
license design basis but rather is required by 10 CFR 50.62 to 
mitigate beyond license design basis ATWS events.
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