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* DESIGN CRITERIA FOR OVERPRESSURE PROTECTION SYSTEM 

1. Credit for Operator Action 

Criterion: No credit-can be taken for operator 
action until 10 minutes after the operator 
is aware that a pressure transient is in 
progress.  

No credit for operator action is assumed in the design 

of the Overpressure Protection System (OPS). This system 

will actuate automatically when the pressure limit for a 

temperature is reached and detected.  

2. Single Failure Criteria 

Criterion: The pressure protection system should be 
designed to protect the vessel given a 
single failure in addition to a failure 
that initiated the pressure transient.  
In this case, redundant or diverse 
pressure protection systems would be 
considered as meeting the single failure 
criteria.  

Actuation of the OPS is controlled by a channelized 

logic circuitry which meets the requirements of IEEE 279.  

No single failure in the OPS will prevent the system from 

mitigating an overpressurization event.  

In addition to meeting the single failure criterion 

-stated above, the OPS will also be designed such that a 

single failure of an instrument channel will not cause .a 

spurious operation of the system.  

3. Testability 

* Criterion: The equipment design should include some 
provision for testing on a schedule 
consistent with the frequency that the 
system is used for pressure protection.



The design of the OPS allows the functional testing of 

the electrical circuitry in the system. A schedule for 

performing this testing will be established and submitted to 

the Nuclear Regulatory Commission prior to the operation of 

the system.  

4. Seismic Design and IEEE 279 Criteria 

Criterion: Ideally, the pressure protection system 
should meet both seismic Category I and 
IEEE 279 criterion. The basic objective, 
however, is that the system should not 
be vulnerable to an event which both 
causes a pressure transient and causes a 
failure of equipment needed to terminate 
the transient.  

The OPS is designed such that no event could cause both 

a pressure transient and a failure of equipment needed to 

terminate the transient. Seismic and IEEE 279 design 

criteria established as a basis for satisfying this design 

requirement will be met.
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SYSTEM DE'SIGN' AND' OPERATION 

The Con Edison design for the Overpressure Protection 

System COPS) will utilize the existing power operated relief 

valves located on the pressurizer. The valves will receive 

an automatically initiated OPS signal for the purpose of 

preventing a violation of the temperature/pressure operating 

limit curves as specified in the technical specifications.  

The proposed logic and electrical design is shown on the 

attached schematic disgram on page 6.  

Existing wide range (0-6000F) reactor coolant system 

(RCS) temperature signals will be used to perform two primary 

functions in this system: 1) provide the arming and dis

arming function and 2) serve as the independent variable in 

selecting the instrument set point from the reference "Appendix 

G Curve" which is the system pressure limit that must be 

followed.  

The system arming function is initiated when two of the 

three RCS temperature sensors detect temperatures below a 

predicted value. At this point, the motor operated isolation 

valve upstream of each power operated relief valve will be 

automatically opened, if it is not already in the open 

position. Also, one half of a two-out-of-two coincidence 

logic will be satisfied to allow the relief valves to open 

in the event of an impending overpressure condition.  

A pull out feature will be provided on the motor operated 

valve control switches to retain the operator's capability 

to override the OPS and isolate the primary system.
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The signals from each of the three RCS temperature 

sensors also provide input to their associated function 

generator. These function generators produce output values 

that correspond to the maximum RCS pressure allowed by 

"Appendix G curves" for the inputted temperature. The 

Appendix G" curves are the heatup and cooldown curves set 

forth in the Technical Specifications. The outputs from 

each of these three function generators input into their 

associated "difference computers". The difference between 

the "Appendix G Curve" pressure and the actual RCS pressure, 

is computed in the "difference computer". If any two of the 

three computed differences is smaller than a pre-established 

minimum, a signal will be sent to each logic train controlling 

the operation of the power operated relief valves. If this 

logic has been armed as discussed previously, the relief 

valves will operate to their open position.  

All the temperature and pressure sensors, the function 

generators- the "difference computers" and the circuitry 

connecting these components, are channelized. The three 

analog channels will be physically separated and supplied by 

separate independent safeguards power supplies. These 

channels together meet the single failure criteria of IEEE 

279 as previously described. The separate logic trains for 

arming and operating the power relif valves are also redundant.  

Each is activated by receiving at least two of the possible 

three input signals. The two-out-of-three logic minimizes 

the potential for spurious operation of the OPS.
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To open the power operated relief valves, electrical 

power is applied to the relief valve solenoid valves. These 

valves in turn emit air to the valve operators which open 

the relief valves. As a protection against a common air 

supply failure which could cause inoperability of both power 

operated relief valves, separate air accumulators will be 

installed in the branch air supply lines to each valve. An 

accumulator size of eight cubic feet and an appropriate 

arrangement of check valves will insure the availability of 

actuating air for a minimum of five open/close cycles per 

valve.  

A category alarm will be provided in the CCR to warn 

the operator that one or both of the accumulator tanks does 

not contain sufficient pressure to fulfill the relief valve 

operational requirements.  

The rate at which the RCS temperature is allowed to 

change will be regulated/monitored administratively as is 

presently done, in accordance with the particular "Appendix 

G" curve programmed into the system. The capability will 

exist to change curves prior to heatup or cooldown to access 

the planned rate of temperature change.
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ATTACHMENT 2 

RESPONSES TO NRC QUESTIONS (OF JANUARY 10, 1977) 

INDIAN POINT UNIT 3 

DOCKET NO. 50-286 

1. The staff considers it essential that all plant operators (i.e., 

reactor operators, equipment operators, Instrument & Control 

personnel) be made aware of the details of the pressure tran

sients which have taken place at all PWR facilities. POSITION: 

Formal discussions should be held with the operator to review 

the causes of past pressure transients that have occurred at 

other operating PWR facilities. Your discussions should include 

the plant conditions at the time, the mitigating action that 

could have been or was taken, and the preventive measures that 

could have been taken to avoid the event and the steps taken to 

prevent similar, further occurrences. Plant similarities and 

dis.tinctions should be identified along with how these relate 

to plant startup, shutdown, and testing operations. With regard 

to this position, you are requested to provide the following 
information: 

a. If you have not already completed the required formal 

discussion, when will you do so? 

Response la.  

Overpressurization incidents that have occurred at 

Indian Point have been discussed with the operators both in 

class discussions and on a watch by watch basis by the shift 

supervisor. Additionally, the upcoming re-training lectures 

will stress past overpressurization incidents at Indian 

Point and other facilities. Plant instrumentation and 

calibration personnel will participate in these lectures as 

well as operating personnel. This re-training is expected

to be completed by June 30, 1977.



INDIAN POINT UNIT 3

1. The staff considers it essential that all plant operators (i.e., 
reactor operators, equipment operators, Instrument & Control 
personnel) be made aware of the details of the pressure tran
sients which have taken place at all PWR facilities. POSITION: 
Formal discussions should be held with the operator to review 
the causes of past pressure transients that have occurred at 
other operating PWR facilities. Your discussions should include 
the plant conditions at the time, the mitigating action that 

could have been or was taken, and the preventive measures that 
could have been taken to avoid the event and the steps taken to 

prevent similar, further occurrences. Plant similarities and 

distinctions should be identified along with how these relate 
to plant startup, shutdown, and testing operations. With regard 
to this position, you are requested to provide the following 
information: 

.b. How will the discussions be held? 

Response lb.  

A discussion of the overpressurization incidents will 

be presented to the plant personnel participating in the 

classroom lectures. The discussions will include descriptions 

of the overpressurization incidents which occurred at Indian 

Point and at other sites and will also include discussions 

of the operator actions which should be taken to mitigate

these pressure surges.



INDIAN POINT UNIT 3 

1. The staff considers it essential that all plant operators (i.e., 
reactor operators, equipment operators, Instrument & Control 
personnel) be made aware of the details of the pressure tran
sients which have taken place at all PWR facilities. POSITION: 
Formal discussions should be held with the operator to review 
the causes of past pressure transients that have occurred at 
other operating PWR facilities. Your discussions should include 
the plant conditions at the time, the mitigating action that 
could have been or was taken, and the preventive measures that 
could have been taken to avoid the event and the steps taken to 
prevent similar, further occurrences* Plant similarities and 

distinctions should be identified along with how these relate 
to plant startup, shutdown, and testing operations. With regard 
to this position, you are requested to provide the following 
information: 

c. Of the past PWR Appendix G violations that have occurred 
at PWR facilities and whicb are described in License Event 
Reports, identify which are not credible in your plant 
due to equipment differences. Provide a description of 
the distinctions.  

Response Ic.  

With one exception, we are not excluding any past, or 

postulated incident as "not credible" because of "equipment 

differences" or any other reasons. The single exception is 

the overpressurization incident that occurred at the Peach 

Bottom Unit No. 2 on March 6, 1974. This unit is a BWR type 

facility and physical plant differences preclude an over

pressurization incident of this type from occurring at 

Indian Point.  

At Peach Bottom Unit No. 2 the opening of the Main 

Steam Isolation valves caused a Reactor Coolant System 

pressure reduction. Indian Point's design precludes such an 

incident from occurring because:

(i) There is no direct connection between the primary



Re sp'oin se. 1c.. (Cont inued) 

and secondary systems.  

(ii) The Main Steam Isolation valve can only be opened 

if there is no difference in the pressure across 

it. Opening the valve, therefore, will not result 

in any steam flow.



TNDIAN POINT UNIT 3

1 The staff considers it essential that all plant operators (i.e., 

reactor operators, equipment operators, Instrument & Control 
personnel) be made aware of the details of the pressure tran

sients which have taken place at all PWR facilities. POSITION: 

Formal discussions should be held with the operator to review 

the causes of past pressure transients that have occurred at 
other operating PWR facilities. Your discussions should include 

the plant conditions at the time, the mitigating action that 

could have been or was taken, and the preventive measures that 

could have been taken to avoid the event and the steps taken to 

prevent similar, further occurrences. Plant similarities and 
distinctions should be identified along with how these relate 

to plant startup, shutdown, and testing operations. With regard 

to this position, you are requested to provide the following 

information: 

d. Describe, in detail, how you are reducing the likelihood 
of the other remaining credible events. Furnish schematics, 
diagrams or procedural summaries necessary to support 

the effectiveness and reliability of these measures.  

Response Id.  

Plant procedures have been developed to identify the 

conditions that could lead to a possible RCS overpressuri

zation. These procedures have been incorporated into the 

training and re-training program for the licensed plant 

operators. Summaries of plant procedures were submitted as.  

Attachment 1 of the October 25, 1976 letter from Mr. William 

J. Cahill, Jr. of Con Edison to Mr. Robert W. Reid, of the 

Nuclear Regulatory Commission.  

To further preclude overpressurization events from 

occurring, permanent plant modifications are being proposed 

and are described in Attachment No. 1, "Reactor Coolant

System Overpressure Protection System".



INDIAN POINT UNIT 3 

2. The majority of the reported pressure transients events have 
-,occurred while the plants were operating in a water solid 
condition. POSITION: The staff will require that operations 
during which the plant is maintained in a water solid condition 
be minimized or if possible eliminated. Those operations in 
which the plant is in a water solid condition must be fully 
justified. Accordingly, please provide the following 
information: 

a. Describe the procedures, evolutions or situations that 
require the plant be maintained in a water solid condition.  
Also provide reasons why a nitrogen, air or steam 
bubble cannot be maintained in these situations.  

Respon'se 2a.  

Con Edison has taken action to satisfy the Regulatory 

Staff position. This action (as described in our letter of 

October 25, 1976) consisted of changes in our operating 

* procedures to minimize a water solid condition through the 

use of a nitrogen, air, or steam bubble.  

Water solid conditions cannot, however, be completely 

eliminated because of situations that would conflict with 

Technical Specification limits on reactor coolant system 

chemistry, component differential temperatures and leak 

__--testing. In addition, there are situations where the use of 

an air, nitrogen, or steam bubble would require excessive 

filling and venting operations thus increasing radioactive 

.effluents as well as significantly increasing unit downtime.  

The following situations require that the plant be 

maintained in a water solid condition:



Response 2a. (Continued) 

1) Cold Hydrostatic Testing 

During this plant operation, a nitrogen or air 

bubble cannot be maintained in'i the pressurizer 

without excessively lowering the level in the 

pressurizer. The high test pressures that are 

required during the test would supress such a 

bubble. A steam bubble cannot be formed during 

cold hydrostatic testing because that action would 

result in the exceeding of the allowable temperature 

differential for the pressurizer and pressurizer 

spray water. A steam bubble would also increase 

the time required to depressurize the Reactor 

Coolant System should it become necessary.  

2) Depressurization for Maintenance not Requiring a 

Drain Down 

During this plant operation, air entrainment into 

the reactor coolant system is prevented by maintaining 

a high pressurizer level. This action reduces or 

eliminates the need to remove disolved oxygen from 

the system by performing filling and venting 

operations as described in Item 4 to response 2a.  

Such plant operations are normally of short duration.  

If the outage is to be of extended duration, water 

solid conditions would not be continuously maintained.  

3) Collapsing the Steam Bubble 

During the plant depressurization operations the 

intent is to eliminate the steam bubble in'order



Response 2a. (Continued) 

to reduce the RCS pressure. This is accomplished 

by quenching the steam bubble. Such depressurization 

operations could be required to be accomplished 

quickly. The time required to establish a nitrogen 

or air bubble prior to quenching the steam bubble 

could therefore preclude their use.  

4) Filling the Reactor Coolant System 

The intent of the fill procedure is to eliminate 

the large oxygenated air pockets in the pressurizer 

and in the reactor coolant system loops. This 

operation must be performed before a steam bubble 

is created. -Establishing a nitrogen bubble without 

first filling and venting the pressurizer would 

increase the time required to remove oxygen from 

the reactor coolant system. The formation of the 

steam bubble would consequently be delayed.  

5) Establishing the Bubble 

,.In order to remove nitrogen, the Reactor Coolant 

System must be placed in a water solid condition.  

The nitrogen must be removed as it interferes 

significantly with establishing--Operating Reactor 

Coolant System hydrogen concentration. Removing 

hydrogen from the Reactor Coolant System delays 

the removal of oxygen from the system.



INDIAN POINT UNIT 3 

2. The majority of the reported pressure transients events have 
occurred while the plants were operating in a water solid 
condition. POSITION: The staff will require that operations 
during which the plant is maintained in a water solid condition 
be minimized or if possible eliminated. Those operations in 

which the plant is in a water solid condition must be fully 
justified. Accordingly, please provide the following 
information: 

b. -Include sufficient background or supplementary 
information such as system diagrams, procedure summaries 
and descriptions of equipment operation to justify your 
need for operating the plant in a water solid condition.  

Response 2b.  

Refer to the response to question 2a. and the letter 

of October 25, 1976, from Mr. William J. Cahill, Jr. of Con

Edison to Mr. Robert W. Reid-of the NRC.



INDIAN POINT UNIT 3 

3. The inadvertent operation of SIS components during cold shut
down conditions has been responsible for a major portion of 

the overpressure incidents. POSITION: Based on the licensee 

submittals, the recent November 3-5, 1.976 meetings, and 

discussions with NSSS vendors, the staff will require the de

energizing of SIS pumps and closure-of SI header/discharge 
valves during cold shutdown operations. The staff has reviewed 

Attachment 1 to your October 25, 1976 submittal to the NRC.  

Please provide the following additional information: 

a. A schematic diagram of the SIS showing the flowpaths 
into the RCS.  

Response 3a.  

Indian Point Unit No. 3 FSAR Figure 6.2-1 shows the SIS

flowpaths into the RCS.



INDIAN POINT UNIT 3

3. The inadvertent operation of SIS components during cold shut

down conditions has been responsible for a major portion of 

the overpressure incidents. POSITION: Based on the licensee 

submittals, the recent November 3-5, 1976 meetings, and 

discussions with NSSS vendors, the staff will require the de

energizing of SIS pumps and closure of SI header/discharge 
valves during cold shutdown operations. The staff has reviewed 

Attachment 1 to your October 25, 1976 submittal to the NRC.  

Please provide the following additional information: 

b. The head-flow characteristics of each of the SIS pumps.  

SResponse 3b.  

The head-flow characteristics of each of the SIS pumps 

are shown in the attached curves.
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INDIAN POINT UNIT 3

3. The inadvertent operation of SIS components during cold shut
down conditions has been responsible for a major portion of 

the overpressure incidents. POSITION: Based on the licensee 

submittals, the recent November 3-5, 1976 meetings, and 

discussions with NSSS vendors, the staff will require the de

energizing of SIS pumps and closure of SI header/discharge 

valves during cold shutdown operations. The staff has reviewed 

Attachment 1 to your October 25, 1976 submittal to the NRC.  

Please provide the following additional information: 

c. Identify on the schematic diagrams the pumps and the 
valves to be closed and deenergized.  

Response 3c.  

Except as specified in the response to question 3e., 

the following valves will be closed and pumps de-energized 

when the Indian Point Unit No. 3 plant is in the cold shutdown 

mode.  

l. 856 A, B, C, D, E, F, G, H, J, K 

or, 851 A, B and 850 A, B.  

or, 1852 A and 1852 B (instead of 850 B and 851 

B), and 850 A and 851 A.  

or any combination of the above valves that will 

isolate the flow path to the reactor coolant 

system.  

2. Plus Accumulator valves 894 A, B, C, D.  

3. The three high head S.I. pump control switches 

will be put in a "pull out" condition as

described in the response to question 3f.



INDIAN POINT UNIT 3 

3'. The inadvertent operation of SIS components during cold shut
down conditions has been responsible for a major portion of 

the overpressure incidents. POSITION: Based on the licensee 

submittals, the recent November 3-5, 1976 meetings, and 
discussions with NSSS vendors, the staff will require the de

energizing of SIS pumps and closure of SI header/discharge 
valves during cold shutdown operations. The staff has reviewed 
Attachment 1 to your October 25, 1976 submittal to the NRC.  
Please provide the following additional information: 

d. Your time schedule for implementing these administrative 
and operating procedural changes to meet this position.  

Response 3d.  

Procedures affecting the accumulator isolation valves 

(894 A - D) and the S.I. pumps are in effect now. The 

procedures for the remaining valves will be effective before

the next cold shutdown.



INDIAN POINT UNIT 3

3. The inadvertent operation of SIS components during cold shut
down conditions has been responsible for a major portion of 
the overpressure incidents. POSITION: Based on the licensee 
subm-ittals, the recent November 3-5, 1976 meetings, and 
discussions with NSSS vendors, the staff will require the de
energizing of SIS pumps and closure of SI header/discharge 
valves during cold shutdown operations. The staff has reviewed 
Attachment 1 to your October 25, 1976 submittal to the NRC.  
Please provide the following additional information: 

e. Indicate all circumstances for which the SIS pumps and 
valves may not be isolated and deenergized and for those 
situations, describe the manner in which SIS injection 
would be prevented.  

Response 3e.  

The following Indian Point Unit No. 3 tests and operating 

conditions are situations for which the SIS pumps and valves 

may not be de-energized and isolated: 

Monthly SI Pump Test (Surveillance Test) 

Quarterly High Head Valve Test (Surveillance Test) 

S.I. Electrical Load Test (Surveillance Test) 

S.I. System Test (Surveillance Test) 

S.I. Balance Flow Test 

Full Flow Test 

Accumulator filling operations 

Providing a flow path for boration into the core as 

required by Technical Specifications 

During tests when the pumps are not required to be 

operated, the pump controls are de-energized. When it 

is necessary to run the pumps as-part of the test, either 

the discharge valves are closed or the discharge valves are 

opened and pressure or level in the reactor coolant system is

monitored.



Response 3f. (Continued) 

Primary Auxiliary Building (PAB).  

2). Valves 850 A (SI pump 31) and 850 B (SI Pump 33) 

will be padlocked closed. at their local handwheels 

on the 34' elevation in the PAB.  

B) High. Head Branch Line Stop Valves 

1) Valves 856 C, E and G (powered from MCC 36A) and 

856 B, H and J (powered from MCC 36B) will be 

deenergized in the closed position via opening of 

their individual fused disconnect switches at 

their MCCs on the 55' elevation in the PAB.  

2) Valves 856 A, D, F and K will be padlocked closed, 

at their local handwheels on the 46' elevation in 

the Containment Building.  

C) Boron Injection Tank Isolation Valves ("BIT" SI Header Only) 

1) Valves 1852 A and B will be de-energized in the 

closed position via opening of their individual 

fused disconnect switches at MCCs 36A and B respectively 

on the 55' elevation in the PAB.  

D) Accumulator Discharge Stop Valves 

1) Valves 894 A and C (powered from MCC 36A) and 

Valves 894B and D (powered from MCC 36B) will be 

deenergized in the closed position via opening of 

their individual fused disconnect switches at 

their MCCs on the 55' elevation in the PAB.  

E) Safety Injection Pumps 

.1) 'SI Pump 31 (powered from 480 volt switchgear 5A),



Respone 3e. (Continued) 

If special tests are to be performed, approved pro

cedures for these tests would be required. These procedures 

would verify valve line-ups, nrovide special precautions 

and give detailed steps outliningthe conduct of the test.
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3. The inadvertent operation of SIS components during cold shut
down conditions has been responsible for a major portion of 
the overpressure incidents. POSITION: Based on the licensee 
submittals, the recent November 3--5, 1976 meetings, and 
discussions with NSSS vendors, the staff will require the de
energizing of sIS pumps and closure of SI header/discharge 
valves during cold shutdown operations. The staff has reviewed 
Attachment 1 to your October 25, 1976 submittal to the NRC.  
Please provide the following additional information: 

f. The location of the breakers that will be opened, and the 
places from which they can be controlled.  

Response *3f.  

Except for brief periods (e.g., during testing or when 

establishing an alternate flow path for makeup as required 

by plant technical specifications) either the high head 

safety injection branch line stop valves or the safety 

injection pump discharge valves or the Boron Injection Tank 

Isolation Valves (one header only) associated with each 

safety injection pump discharge header shall be closed and 

locked or deenergized when the plant is at cold shutdown.  

The accumulator discharge stop valves shall also be closed 

and deenergized and the safety injection pump breakers shall 

be electrically latched open at cold shutdown. The valves, 

the locations of breakers and/or starters, and the method of 

positive control to be used for each are as follows: 

A) Safety Injection Pump Discharge Valves 

1) Valves 851 A and B (both for SI pump 32) will be 

deenergized in the closed position via opening of 

their individual fused disconnect switches at 

Motor Control Centers (MCCs) 36A and B respectively.  

Both MCCs are located on the 55' elevation in the
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SI Pump 32 (powered from 480 volt switchgear 2A), 

and SI Pump 33 (powered from 480 volt switchgear 

6A) will have their breakers latched open via 

operating the individual control switches located 

in the Central Control Room to their "pull out" 

positions. This action latches the breaker 

control circuits into a "trip" condition. The 480 

volt circuit breakers which will be left open are 

located on the 15' elevation in the Control Building.
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3. The inadvertent operation of SIS components during 
cold shutdown.conditions has been responsible for a 
major portion of the overpressure incidents. 'POSITION: 
Based on the licensee submittals, the recent November 
3-5, 1976 meetings, and discussions with NSSS vendors., 
the staff will require the deenergizing of SIS pumps 
and closure of SI header/discharge valves during 
cold shutdown operations. The staff has reviewed 
Attachment 1 to your October 25, 1976 submittal to the 
NRC. Please provide the following additional 
information: 

g. Describe the position indication and status signals 
which will be lost as a result of deenergizing 
these components.  

Response 3g.  

For Valves 851 A and B, 856 B, C, E, G, H and J and 894 

A, B, C and D, the following indication is available in the 

Central Control Room. On Supervisory Panel SB, there are 

red and green indicating lights and individual bright/dim 

white light status indications. In addition, there is an 

independent white light circuit installed to indicate that 

all valves included in the circuit are in their proper safe

guards positions. All included valve limit switches are 

wired in series and all valves have to be in their proper 

safeguards position for the white light to be lit. Prior to 

startup, the operator verifies that the white light is on.  

If it is not, he utilizes his other indicators (red and 

green lights, bright/dim white lights) to locate which 

valve(s) is not in the proper position.  

When the valves are deenergized in the closed position 

at their power source in MCC 36A or 36B, all the red and 

green light indications will be lost. Bright/dim white

-A
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lights (except for valves 851 A and B and 1852 A and B) and 

the independent white light are DC supplied and will still 

be available. The indications available are as follows: 

A) Valves 850 A and B -Admin istratively controlled manual 

.valves.  

B) Valves 856 B and G Red and green lights -out; bright/ 

dmlight- bright; independent white light -not blocked 

off.  

C) Valves 856 C, E, H, and J -Red and green lights -out; 

bright/dim light - dim.  

D). valves 856 A, D, F, and K -Administratively controlled 

manual valves.  

E) valves 1852 A andB -Red and green lights -out, 

bright/ dim light -out 

F) Valves 894 A, B, C, and D -Red and green lights -out; 

bright/dim light -dim; independent white light

blocked from being on.  

G) Valves 851 A and B -Red and green lights -out; bright/ 

dim light -out.  

The Safety Injection Pumps have red and green light 

indication available both in the Central Control Room and' 

locally at each switch gear position. When these pumps are 

locked out of operation by pulling the Central Control Room 

switch into the "Pull Out" position, the green light indication 

will be lost in the Central Control. Room only. The red 

light is still available but will be off because the breaker 

is-open.
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3. The inadvertent operation of SIS components during cold shut
down conditions has been responsible for a major portion of 
the overpressure incidents. POSITION: Based on the licensee 
submittals, the recent November 3-5, 1976 meetings, and 
discussions with NSSS vendors, the staff will require the de
energizing of SIS pumps and closure of SI header/discharge 
valves during cold shutdown operations. The staff has reviewed 
Attachment 1 to your October 25, 1976 submittal to the NRC.  
Please provide the following additional information: 

h. Describe in detail, the administrative procedures which 
will be used to assure proper equipment alignment and 
the supervisory personnel responsible for maintaining 
control.  

Response 3h.  

Approved test procedures are followed in performing all 

surveillance testing. These procedures must be strictly 

adhered to. Changes to the procedures must first receive 

proper review and approval as required by plant administrative 

control procedures.  

Each test procedure specifies the required pre-test and 

post-test valve and equipment line-ups and status. Veri

fication that the valves and equipment are restored to their 

proper conditions is thereby assured. The Watch Supervisor, 

who holds a Senior Reactor Operator's license is responsible.  

for maintaining control of plant evolutions.  

Maintenance on valves and pumps is conducted in accordance 

with approved work procedures that specify proper valve 

position for accomplishing such work. The valve positions 

are specified by the Watch Supervisor.  

Other operations of valves or pumps are accomplished in 

accordance with normal plant operating procedures. These 

are conducted under the direction of the. licensed control 

room operators.
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3. The inadvertent operation of SIS components during cold shut 
down conditions has been responsible for a major portion 
of the overpressure incidents. POSITION: Based on the 
licensee submittals, the recent November 35, 1976 
meetings, and discussions with NSSS vendors, the staff 
will require the deenergizing of SIS pumps and closure 
of SI header/discharge valves during cold shutdown 
operations. The staff has reviewed Attachment 1 to 
your October 25, 1976 submittal to the NRC. Please 
provide the following additional information: 

i. Describe the impact on overall plant operations if 
you routinely lowered accumulator nitrogen pressure 
when in a cold shutdown condition.  

Response 3i.  

Because the accumulators do contain potentially radio

active fluid, routinely reducing the pressure on the accumulators 

by venting the nitrogen gas to the waste gas system will 

increase the off-site release of gaseous radioactivity.  

Venting the accumulators will also delay the return of 

the unit to service since approximately 53,000 cubic feet of 

gas must be vented and then re-injected into the accumulators.
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4. The staff has noted that several Appendix G violations have 
occurred during component or system tests while in cold and 
shutdown conditions. In this regard, please address the 
following questions.  

a. What components or systems that could cause overpressure 
transients, are routinely tested while in a cold shut
down condition? 

Response 4a.  

The following components or systems could cause an 

overpressure transient when tested in a cold shutdown condition: 

1) Safety Injection Pumps 

2) Engineered Safeguards Systems Test 

3) Engineered Safeguards SystemLogic

4) Engineered Safeguards System Analog Channel
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4. The staff has noted that several Appendix G violations have 
occurred during component or system tests while in cold and 
shutdown conditions. In this regard, please address the 
following questions.  

b. What extra measures are taken to prevent an overpressure 
event during these tests? 

Response 4b.  

During system test or component tests, correct valve 

line-ups which preclude an overpressurization event are 

verified and the tests are conducted following approved test 

procedures. During logic tests, Safety Injection pump 

controls are de-energized. Additionally, automatic in

itiation of the Engineered Safeguards System is blocked.  

Where it is practicable, tests requiring the operation 

of the Safety Injection Pumps are scheduled such that they 

are performed when the Reactor Coolant System is drained or 

there is a bubble in the Pressurizer.
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5. The staff believes that a high pressure alarm used during 

low RCS temperature operations is an effective means to 

attract the operators's attention to a transient in progress.  

POSITION: The staff-will require that if it is not 

presently installed, such an alarm must be installed as soon 

as possible. Paragraph 2 on page 5 of Attachment 1 to your 

October 25, 1976 letter states than an additional pressure 

transmitter with associated recording devices and alarms is 

to be installed in the system. Regarding this modification, 

and the NRC position stated above, please provide the 
following: 

a. Time schedule for completing the installation of the 
alarm.  

Response 5a.  

The alarm system installation is scheduled to be completed 

during the next outage of sufficient duration for the Indian

Point Unit No. 3 plant.
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5. The staff believes that a high pressure alarm used during 
low RCS temperature operations is an effective means to 
attract the operators's attention to a transient in progress.  

POSITION: The staff, will require that if it is not 
presently installed, such an alarm must be installed as soon 
as possible. Paragraph 2 on page 5 of Attachment 1 to your 
October 25, 1976 letter states than an additional pressure 
transmitter with associated recording devices and alarms is 
to be installed in the system. Regarding this modification, 
and the NRC position stated above, please provide the 
following: 

b. A more detailed description of the alarm system, that 
was described in your letter.  

c. The alarm setpoint, reset and methods to adjust the 
setpoint.  

Response 5b. and 5c.  

A detailed description of the alarm system, and the 

sequence of alarm operation for the narrow range RCS Pressure 

Recorder appears below: 

1) Increasing Pressure (Heat-Up) - When the recorder 

pen reaches the predetermined alarm point (e.g., 

475 psig) a recorder switch contact will close; 

this will initiate an alarm bell and a flashing 

red light. At this time, the operator may manually 

acknowledge the condition by depressing a momentary 

contact pushbutton which will clear both functions, 

or he may choose to allow the alarm functions to 

automatically "time out" via a time delay relay, 

which has adjustable settings between 0 and 30 

seconds. At the time the pen reaches full scale, 

a flashing amber light will be initiated designating 

recorder over range. At this time, the operator
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may deactivate the recorder, via a toggle switch 

behind the front access door, and would rotate the 

pen cable pulleys so that the pen in positioned just 

to the left of the end of the scale. This will 

deactive the flashing amber light. The system is 

now secured and deactivated for normal plant 

on line operation.  

2) Decreasing Pressure (Cool-down) - When the RCS 

depressurizes to a point which is just above the 

end of the recorder scale, the operator will turn 

the recorder on using the front toggle switch.  

The recorder pen Will immediately drive to the end 

of the scale and the amber over range light will 

begin to flash. As the RCS pressure decreases 

past the end of scale the amber light will go out.  

The red alarm light and bell are still in the 

reset condition from the previous heat up cycle 

and are thus deactivated. When the system pressure 

passes below the overpressurization alarm set 

point the bell and red light circuits will be 

automatically reset, and will, therefore, be 

initiated on the very next pressure increase past 

the alarm set point.
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5. The staff believes that a high pressure alarm used during 

low RCS temperature operations is an effective means to 

attract the operators's attention to a transient in progress.  

POSITION: The staff will require that if it is not 

presently installed, such an alarm must be installed as soon 

as possible. Paragraph 2 on page 5 of Attachment 1 to your 

October 25, 1976 letter states than an additional pressure 

transmitter with associated recording devices and alarms is 

to be installed in the system. Regarding this modification, 

and the NRC position stated above, please provide the 

following: 

d. How you ensure that the alarm is available and operating 

properly during all water-solid operations and how you 

minimize its downtime for all other cold shutdown 
conditions.  

Response 5d.  

Placing the alarm in service will be included in the 

checkoff list (plant procedure) prior to placing the RCS in 

a water-solid condition. Its downtime will be minimized by 

assigning a high priority to its repair reauest. Testing of 

the alarm will be incorporated into the surveillance test

program.
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6. The RHR (or SCS) is normally connected to the RCS and operating 
when the plant is in a cold shutdown condition. The inadvertent
isolation of the RHR system while water solid has caused a number 
of overpressure transients, and the RHR safety valve has actually 
terminated others. The RHR (or SCS) therefore plays an important 
part in the initiation and possible mitigation of the PWR over
pressurizations. Accordingly, we request the following additional 
information.  

a. RHR (or SCS) design pressure.  

Response '6a.  

The design pressure of the Residual Heat Removal System 

(RHR) between the second isolation valve (No. 731) on the 

system letdown line and the butterfly control valves (Nos.  

638 and 640) on the outlet of the Residual Heat Removal Heat

Exchangers is 600 psig.
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6. The RHR (or SCS) is normally connected to the RCS and operating 
when the plant is in a cold shutdown condition. The inadvertent 
isolation of the RHR system while water solid has caused a number 
of overpressure transients, and the RHR safety valve has actually 
terminated others. The RHR (or SCS) therefore plays an important 
part in the initiation and possible mitigation of the PWR over
pressurizations. Accordingly, we request the following additional 
information.  

b. A description of the system isolation valves and their 
arrangement (e.g., number and configuration of valves 
installed, and pneumatic or motor operated).  

Response 6b.  

The Residual Heat Removal (RHR) System Isolation 

Valves are as follows: 

A. Two motor operated series valves (731 and 730) are 

located on the RHR system letdown path and are 

* pressure interlocked to prevent their opening when 

the RCS pressure is above 450 psig.  

B. A motor operated double disc containment isolation 

stop valve (744) is located on the common discharge 

header of the RHR pumps.  

C. Motor operated valves 745 A and 745 B are provided 

to isolate RHR Heat Exchanger No. 32.  

D. Motor operated valves 888 A and B, which are 

located in piping connecting the RHR heat exchanger 

discharge and the High Head Injection System.  

E. Motor operated valves 1869 A and 1869 B, which are 

located in piping which tees off the RHR heat 

exchanger discharge, and which connect to the High 

Head Safety Injection System.  

F. Air operated valve HCV 133 connects the injection 

path of the RHR System with the chemical and

volume control system (CVCs .
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6. The RHR (or SCS) is normally connected to the RCS and operating 
when the plant is in a cold shutdown condition. The inadvertent 
isolation of the RHR system while water solid has caused a number 
of overpressure transients, and the RHR safety valve has actually 
terminated others. The RHR (or SCS) therefore plays an important 
part in the initiation and possible mitigation of the PWR over
pressurizations. Accordingly, we request the following additional 
information.  

c. Interlocks, interlock setpoints, and alarms associated 
with each isolation valve.  

Response 6c.  

Valves 730 and 731 are interlocked with 888 A and B and 

885 A and B, such that either 730 or 731 must be closed to 

open 885 A or B, or 888 A or B.  

An interlock prevents the opening of valves 730 and 731 

when the RCS pressure is above 450 psi.  

Valves 730 and 731 go to the closed position when the 
4 

RCS pressure is above 550 psi.  

When valve 744 leaves the opened position, the "Safeguards 

Off Normal" alarm is activated and sounded.  

When either of valves 730 or 731 leaves the opened 

position, the "Not Fully Opened" alarm is actuated and

sounded.
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6. The RHR (or SCS) is normally connected to the RCS and operating 

when the plant is in a cold shutdown condition. The inadvertent 

isolation of the RHR system while water solid has caused a number 

of overpressure transients, and the RHR safety valve has actually 

terminated others. The RHR (or SCS) therefore plays an important 

part in the initiation and possible mitigation of the PWR over

pressurizations. Accordingly, we request the following additional 
information.  

d. Nominal stroke time of isolation valves.  

Response 6d.  

The nominal stroke times of the RHR isolation valves 

are as follows: 

A. Valves 730 and 731 have a stroke time of 3 minutes.  

B. The stroke time for valve 744 is 10 seconds.  

C. The stroke time for valves 745 A and B is 10 

seconds.  

D. The stroke time for valves 888 A and B is 120 

seconds.  

E. The stroke time for valves 1869 A and B is 10

seconds.
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6. The RIR (or SCS) is normally connected to the RCS and operating 

when the plant is in a cold shutdown condition. The inadvertent 

isolation of the RHR system while water solid has caused a number 

of overpressure'transients, and the RHR safety valve has actually 

terminated others. The RHR (or SCS) therefore plays an important 

part in the initiation and possible'mitigation of the PWR over

pressurizations. Accordingly, we request the following additional 
information.  

e. The setpoint and capacity of RHR (or SCS) reliof and 
safety valves.  

Response 6e.  

The RHR relief Valve, No. 1836, which is located :on 

suction path to the RHR pumps, is set at approximately 600 

psi and has a discharge capacity of 50,000 pounds per hour

at 350 0F.
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6. The RHR (or SCS) is normally connected to the RCS and operating 
when the plant is in a cold shutdown condition. The inadvertent 
isolation of the RHR system while water solid has caused a number 
of overpressure-transients, and the RHR safety valve has actually 
terminated others. The RHR (or SCS) therefore plays an important 
part in the initiation and possible-mitigation of the PWR over
pressurizations. Accordingly, we request the following additional 
information.  

f. All pressure alarms, setpoints and associated annunciation 
for the system.  

Response 6f.  

The alarms, and their setpoints associated with annunciation 

of the RHR system, are as follows: 

(a) PC-635 High Alarm RHR Pump Discharge Head Setpoint 

590 PSIG ±5 PSIG

(b) FI 640 RHR flow indication only.
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7. The staff has reviewed your October 15, 1976 letter, and the 
interim measures described. The requirements for starting the 
first reactor coolant pump (RCP) are stated on page 2 to Attachment 
1 of your October 15 letter. We have reviewed these measures, 
and request the following additional information.  

a. Clarification of the requirement that pressurizer level 
must be "less than 95% of span"' as described in paragraph 
(a), page 2 in Attachment 1., 

Resp'on'se' 7a.  

Under normal startup conditions, a temperature imbalance 

can exist between the reactor coolant system (RCS) water and 

water in the secondary side of the steam generator. When 

the reactor coolant pumps (RCP) are started, heat is transferred 

to the RCS causing the thermal expansion of the water.  

The bubble formed when the level in the pressurizer is 

less than 95 percent of instrument span will absorb the 

thermal expansion of the RCS following the start of a RCP.  

A pressure spike will consequently be preve nted from occurring.
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7. The staff has reviewed your October 15, 1976 letter, and the 
interim measures described. The requirements for starting the 
first reactor coolant pump (RCP) are stated on page 2 to Attachment 
1 of your October 15 letter. We have reviewed these measures, 
and request the following additional information.  

b. What are the volumes of water and gas when the pressurizer 
level is at 95% of span? 

Response 7b.  

With the pressurizer level at 95 percent of instrument 

span, the volumes of water and gas in the pressurizer are 

1630 cubic feet and 170 cubic feet respectively.  

At the RCS pressures at which an RCP would be started 

(about 450 psig), this gas volume required in the pressurizer

corresponds to approximately 5000 SCF of nitrogen.
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7. The staff has reviewed your October 15, 1976 letter, and the 

interim measures described. The requirements for starting the 

first reactor coolant pump (RCP) are stated on page 2 to Attachment 

1 of your October 15 letter. We have reviewed these measures, 

and request the following additional information.  

c. Your justification for selecting "less than 95% of span" 

as the requirement.  

Response 7c.  

Calculations indicated that a bubble formed by the 

pressurizer level less than 95 per cent of instrument span, 

would cushion the thermal expansion of RCS water following 

the start of a RCP.  

Based on operating experience, a realistic upper limit 

of 120 F was assumed for the temperature differential between 

the RCS water and the water in the steam aenerators. The 

calculations conservatively assumed that the entire RCS is 

instantaneously subjected to a temperature rise corresponding 

to this temperature differential. The resulting thermal 

expansion of the RCS water would be smaller in volume than 

the required bubble volume. Any pressure increase would, 

therefore, be slow and easily cushioned by the bubble in the 

pressurizer.  

Westinghouse is presently performing a parametric study 

of the transient responses of the RCS to potential over

pressurization conditions. This analysis will provide 

further information on RCS surge rates when subjected to 

various temperature differentials.
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7. The staff has reviewed your October 15, 1976 letter, and the 
interim measures described. The requirements for starting the 
first reactor coolant pump (ReP) are stated on page 2 to Attachment 
1 of your October 15 letter. We have reviewed these measures, 
and request the following additional information.  

d. What RCS pressure response would you expect assuming the 
worst case RCS&\T and the pressurizer level as required? 

Response 7d.  

Because the pressurizer bubble will act as a cushion 

and will not be collapsed following a thermal expansion of, 

the RCS water, we expect that there would be no pressure 

spike. Any pressure increase would be gradual and easily

controlled by the reactor operator.
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7. The staff has reviewed your October 15, 1976 letter, and the 
interim measures described. The requirements for starting the 
first reactor coolant pump (RCP) are stated on page 2 to Attachment 
1 of your October 15 letter. We have reviewed these measures, 
and request the following additional information.  

e. Detailed justification for allowing the first RCP start 
with an assumed air volume in the steam generator U-tubes.  
Include any system schematics or drawings that clarify 
your assumptions.  

Response 7e.  

An air bubble in the steam generator U-tubes will 

cushion expansions of the RCS water as effectively as does a 

bubble in the pressurizer. The liquid volume in these U

tubes has been measured to be 41,000 gallons or 5478 SCF of 

gas. This gas volume is greater than the gas volume required 

as an alternative in the pressurizer at the system pressure 

when a RCP would be started. Verification that a gas bubble 

exists in the steam generator U-tubes is provided by the 

following: 

1. The water level is observed to fall in the steam generator 

U-tubes during draindown of the RCS. Air is introduced 

to these tubes when the water level in the reactor 

falls below the RCS nozzles.  

2. When the RCS is filled, water enters the U-tubes in the 

steam generator from both ends of the tubes. Because 

the U-tubes do not have a vent, the air is prevented 

from escaping and is trapped in these tubes.  

Formation of a gas bubble in the steam generators has been 

accomplished during past RCS filling operations. These 

bubbles in the steam generator U-tubes have effectively 

protected the RCS against overpressurization incidents.
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7. The staff has reviewed your October 15, 1976 letter, and the 
interim measures described. The requiremnents for starting the 

first reactor coolant pump (RCP) are stated on page 2 to Attachment 

1 of your October 15 letter. We have reviewed these measures, 

and request the following additional information.  

f. Describe the techniques you use to verify that an air 

bubble actually exists in the steam generator.  

* Response 7f .  

The air bubble is known to exist following a draindown 

of the RCS to the reactor vessel nozzles as explained in

Response 7e.
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7. The staff has reviewed your October 15, 1976 letter, and the 
interim measures described. The requirements for starting the 
first reactor coolant pump (RCP) are stated on page 2 to Attachment 
1 of your October 15 letter. We have reviewed these measures, 
and request the following additional- information.  

g. Your reasons for requiring the pressurizer be filled if 
air is present in the steam generator U-tubes.  

Response 7g.  

If an air bubble is present in the steam generator U

tubes, a bubble need not and should not be formed in the 

pressurizer prior to an RCP start. Not forming a bubble in 

the pressurizer is not strictly required, however maintaining 

the pressurizer in a water solid condition under these 

conditions will minimize the amount of dissolved gases in 

the RCS. The number of filling and venting operations and 

amount of radioactive releases from the plant will thereby 

be reduced.
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7. The staff has reviewed your October 15, 1976 letter, and the 
interim measures described. The requirements for starting the 
first reactor coolant pump (RCP) are stated on page 2 to Attachment 
1 of your October 15 letter. We have reviewed these measures, 
and request the following additional information.  

h. Clarification of the NOTE after paragraph (a) on page 
2 of the Attachment 1. (This deals with indicated 
verus actual pressurizer level in a solid system).  

Response 7h.  

The indicated pressurizer level varies with the density 

of the water in the pressurizer. Because three of the 

transmitters are calibrated for pressurizer level at operating 

temperatures, they will indicate a thermally uncorrected 

level at colder system temperatures. A correction curve is 

used to determine the true pressurizer level at the reduced 

temperatures. In no event, however, would the pressurizer 

be filled to a level greater than 95 per cent of the level 

indication span during this operation.
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8. If an air, steam or gas bubble cannot be established, then 
your letter states that "complete temperature equalization" 
must be established before the RCP can be started. We have 
reviewed this requirement, and request the following 
information: 

a. Identify all temperature instruments that you intend 
to monitor to confirm an isothermal RCS.  

Response 8a.  

If a steam or gas bubble is not established in the 

reactor coolant system RCS) then a complete temperature 

equalization between the water in the RCS and the water in 

the steam generators is confirmed before the start of a 

reactor coolant pump (RCP). The temperature instruments 

used to confirm this isothermal condition are as follows: 

(i) RCS Loop Resistance Temperature Detectors (RTD's) 

There are RTD's on each RCS loop hot leg and cold 

leg. These detectors measure the temperature of 

the RCS in the system hot and cold leg piping.  

(ii) Temperature Element (TE) - TE-36 is located on the 

inlet piping to the Residual Heat Removal (RHR) 

heat exchangers. This instrument will measure 

temperature of the RCS water in at the suction for 

the RHR system on RCS hot leg loop 2.  

(iii) Exit Core Thermocouples - These thermocouples 

measure temperature of the coolant water in the 

reactor vessel.
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8. If an air, steam or gas bubble cannot be established, then 
your letter states that "complete temperature equalization" 
must be established before the RCP can be started. We have 
reviewed this requirement, and request the following 
information: 

b. Give the accuracy of each instrument identified above.  

Response 8b.  

The instrument errors are listed below: 

1) RCS' Loop 'to RTDs: 0-600 CF 

Sensor: RDF: ±3OF 
+30 

Transmitters: - % of span: ±39F 

Recorder: ± % of span: 

±9OF (± 6.30F, RMS) 

2) RHR Inlet to Heat Exchanger: 50-200°F 

Sensor: Fox: 10.5°F 

Transmitter: + % of span: ±0.750F 

Indicator: -,% of span: ±2.25°F 

±3'.5OF ( ±2.5.F, RMS) 

3) Exit Core Thermocouples: 

If read from the Honeywell Recorder and Prodac 250 

Computer for temperatures of 4009F and below, the 

error is less than or equal to plus 50 F.



INDIAN POINT UNIT 3 

8. If an air, steam or gas bubble cannot be established, then 
your letter states that "complete temperature equalization" 

must be established before the RCP can be started. We have 
reviewed this requirement, and request the following 
information: 

c. Discuss your acceptance criteria for designating the 
system as isothermal. How are uncertainties in 
instrument readings considered? 

Response '8c.  

The RCS will be considered to be in thermal equilibrium 

with the water in the steam generators only for very restrictive 

conditions. The instruments measuring RCS temperature must 

indicate that the RCS has not been cooled below the temperature 

in the steam generators. If the RHR system has been used to 

cool the RCS, a thermal non-equilibrium condition will be 

assumed. Generally, the condition of temperature equilization 

between the RCS and the water in the steam generator will be 

applied only if an RCP has recently been secured.



INDIAN POINT UNIT 3 

8. If an air., steam or gas bubble cannot be established, then 
your letter states that "complete temperature equalization" 
must be established before the RCP can be started. We have 
reviewed this requirement, and request the following 
information: 

d. If not discussed in your response to request 2, 
describe the situations in which you would have to 
satisfy the "completely isothermal" criteria. (e.g.  
solid, no flow, and not able to depart from solid 
water condition).  

Response 8d.  

There are no conditions other than those described in 

the response to question number 2 in which the "completely 

isothermal". criteria would have to be satisfied before

starting a RCP.



INDIAN POINT UNIT 3

8. If an air, steam or gas bubble cannot be established, then 

your letter states that "complete temperature equalization" 
must be established before the RCP can be started. We have 

reviewed this requirement, andrequest the following 
information: 

e. In these situations, what action would you take if the 
system is not isothermal? 

Response 8e.  

If a temperature differential exists between the RCS 

and the water in the steam generators, an RCP will not be

started with the RCS in a water solid condition.



INDIAN POINT UNIT 3 

9. On page 1 of Attachment 1 you describe how you defeat automatic 

SI by removing leads in relay boxes. Regarding this action, 

please respond to the following: 

a. Furnish a further description of the signals or equipment 

that are disabled.  

Response 9a.  

(Refer to Westinghouse Dwg. 113E303, sheet 4. This drawing 

was provided to the NRC in the March 15, 1976 letter, Mr.  

W. J. Cahill, Jr. to Mr. R. C. DeYoung.) 

Under previously established procedures, disabling of 

automatic S.I was accomplished by disconnecting wires from 

terminal 2 of each safety injection reset relay (SIR1 

train A, and SIR2 - train B, respectively). This disconnects 

the the automatic relay matrices from the safety injection 

activation relays (SI1 and SIll- train A, and S12 and 

SI12 - train B) and thereby defeats automatic initiation.  

This practice will be abandoned to eliminate the remote 

potential for an error in reconnection, even though administrative 

....procedures governed by the "pre warmup check off list" would 

identify the error prior to heatup.  

At the next convenient outage, a "key lock" switch will 

.....be-added in series with the 2-6-contact of--each safety 

injection reset relay. The defeat of automatic SI will be 

accomplished by operation of the key lock switches to 

isolate the automatic actuation relay matrices from their 

associated safety injection activation relays. The existing



Response 9a. (Continued) 

"safeguards train ... in test" alarms will be activated 

whenever their associated keylock switches are in the block 

position. In addition individual status lights in'the 

Central Control Room will be lit whenever the keylock switches 

are in the "defeat" position.  

In the interim, the disconnection procedure will be 

retained since it is the only available-blocking method 

which will accomplish the required effect while retaining 

the capability for manual safety injection actuation at the 

system level (see response to Question 9d.).



INDIAN POINT UNIT 3 

9. On page 1 of Attachment 1 you describe how you defeat automatic 
SI by removing leads in relay boxes. Regarding this action, 
please respond to the following: 

b. Discuss, in detail, how this action conforms with 
IEEE 279, paragraphs 4.12 and 4.13.  

Response 9b.  

The requirements of IEEE 279 paragraph 4.13 will be 

met.  

Paragraph 4.13 requires "continuously" indicated status 

and not "automatically" indicated status. Under present 

practice, the information is maintained in the "Jumper Log" 

in the Central Control Room. In the future, an adminis

tratively controlled visual indication will be used to 

"continuously" indicate the disabling of automatic SI 

actuation whenever the Safety Injection Reset Relays are 

disconnected.  

The requirements of IEEE 279 paragraph 4.12 do not 

apply in this case.  

The requirements for automatic bypass removal apply to 

situations where the potential exists for a dynamic response 

by the monitored process which could restore it to a condition 

requiring the capability for the bypassed protective function.  

In situations where: 

1. the process has been put into a stable condition where 

the capability for the protective function is not 

required, and



Response 9b. (Continued) 

2. a significant number of operator actions would be 

required to restore the process to a condition requiring 

the protective function; 

properly established administrative controls are sufficient 

to assure that the required protective function is restored.  

Arbitrarily enforcing the requirement for "automatic" bypass 

removal in such situations could reduce the reliability of 

the required protective function by unnecessarily complicating 

the protective circuitry with the components needed to 

implement this automatic bypass removal. This is especially 

true in this case where responsible design criteria will 

dictate that the design must meet single failure for both 

the automatic removal of bypass function and the opposite 

safety function of prevention of primary system overpressuriz

ation.

I I



INDIAN POINT UNIT 3 

9. On page 1 of Attachment 1 you describe how you defeat 

automatic SI by removing leads in relay boxes. Regarding 

this action, please respond to the following: 

C. Are any component:. status signals or position indications 
lost? 

Response 9c.  

No component status signals or position indications 

will be lost when the safety injection reset relays are 

disconnected.



INDIAN POINT UNIT 3 

9. On page 1 of Attachment 1 you describe how you defeat 
automatic SI by removing leads in relay boxes. Regarding 
this action, please respond to the following: 

d. Why this action is felt to be required rather than 
opening breakers or using installed SIAS blocking 
devices.  

Response 9d.  

Opening breakers or using installed SIAS blocking 

devices will not accomplish the desired effect (i.e., pre

venting spurious safety injection actuation signals from 

causing overpressurizations of the primary coolant system).  

These measures do not prevent all protective actions activated 

by a safety injection signal which could cause or contribute 

to an overpressurization incident.  

While removing power to the safety injection pumps and 

accumulator isolation valves eliminates two major sources of 

potential overpressurization, other air and motor operated 

valves are required to remain in service to support normal 

plant operation (e.g., primary system letdown valves) or 

maintain a flow path to the core for boron addition (e.g., 

high head branch line stop valves during charging pump 

maintenance). Furthermore, in addition to the potential for 

causing overpressurizations via the aforementioned equipment 

which can not be denenergized, a spurious safety injection 

actuation at cold shutdown will interfere with other safety 

related activities that may be underway at the time (e.g., 

refueling operations) by causing losses of lighting and 

power to cranes, repositioning of numerous plant valves, and 

stopping or starting of pumps and other equipment. These



Response 9d. (Continued) 

actions only increase the potential for damage to equipment 

and/or injury to plant personnel.  

It should be noted that during the cold shutdown period, 

the probability of a spurious safety injection actuation is 

greatly increased due to maintenance or instrument channels 

-and electrical distribution equipment. Instrument channels.  

may be tripped for extended periods due to calibration, 

testing, and/or modifications which are normally done at 

this time. The Staff's suggestion to use installed blocking 

devices to defeat safety injection actuation will not provide 

positive assurance against overpressurization.  

1. There are presently two types of installed blocks 

(Refer to Westinghouse Dwg. 113E303, sheet 4.): 

a) Low pressurizer pressure/low pressurizer level 

signals are blocked below 1900 psig to prevent a 

safety injection actuation during plant shutdown.  

Actuation signals from these channels will be 

present during cold shutdown. The safety injection 

block switch (l/SIB-i - train A, and I/SIB-2 

train B) energizes the safety injection block 

relay (SIBI - train A, and SIB2 - train B) to 

isolate the pressurizer pressure/level logic relay 

contact matrix (LC459BX1, etc. - train A and 

LC459BX2, etc. - train B) from the safety injection 

activation relays (SIl and SIll - train A, and SI2 

and SI12 - train B). This installed blocking
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Response 9d. (Continued) 

feature will not defeat any of -the other actuation 

signals (e.g., steam line differential pressure 

matrices) and, therefore, will not accomplish the 

required effect.  

b) Test pushbuttons (PB/Tl - train 1 and PB/T2 

train 2) energize test relays (TRlI, etc. - train 

1 and TRI2, etc. - train 2) to block energization 

of the Safety Injection Activation Slave Relays 

SIlOX, etc. - train A and S120X, etc. - train B) 

during testing of the logic trains. This test 

block depends on energization of all three test 

relays. Loss of power or failure of any one relay 

could result in a spurious SI actuation and sub

sequent overpressurization at cold shutdown. This 

installed blocking method is, therefore, not 

acceptable.  

A procedure to disable automatic SI by manually blocking the 

safety injection reset relays in their "energized" position 

was also considered. This would block open the 2-6 contact 

of the safety injection reset relay and isolate the automatic 

actuation relay matrices from the safety injection activation 

relays. This method was deemed unacceptable since it would 

have defeated the capability to manually actuate safety 

injection via a sneak circuit through the 1-5 contact of the 

-Safety Injection Reset Relays to the reset coils of the 

safety injection activation relays.
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9. On page 1 of Attachment 1 you describe how you defeat 
automatic SI by removing leads in relay boxes. Regarding 

this action, please respond to the following: 

e. Describe in detail the means by which you assure 
that all leads are reconnected.prior to returning 
to normal operations.  

Response 9e.  

The practice of disconnecting leads to defeat automatic 

safety injection actuation will be abandoned at the next 

convenient outage with the installation of the "keylock" 

switches. In the interim, implemented administrative pro

cedures together with the "jumper log", the "pre warmup 

check-off list" and an administratively controlled visual 

indication in the central control room will assure that all 

leads are reconnected prior to returning to normal operations.  

t


