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Frederick W. Schneider 
Vice President 

Public Service Electric and Gas Company 80 Park Place Newark, N.J. 07101 201/430-7373 

Production 

Mr. Boyce H. Grier 
Director of USNRC 
Off ice of Inspection and Enforcement 
Region 1 
631 Park Avenue 
King of Prussia, Pennsylvania 19406 

Dear Mr. Grier: 

RESPONSE TO USNRC 
BULLETIN 79-06A 
SALEM UNITS 1 AND 2 

INTRODUCTION 

April 25, 1979 

PSE&G and Westinghouse Corp. have recently begun an in-depth study 
of the events and· circumstances associated with the Three Mile 
Island incident as they relate to the Salem design and operating 
procedures. Preliminary results have been achieved in most of the 
areas covered by Bulletin 79-06A. The scope of this study and the 
bulletin, however, demand considerably more time than the 10 days 
permitted by the bulletin; the responses enclosed reflect the cur
rent status of our efforts to satisfactorily address all of the 
current concerns. 

The enclosed responses which mention review currently underway are 
expected to be completed by the end of May, 1979. Most of the re
views will be completed prior to that date. Any resulting procedural 
modifications or design changes will be completed in accordance with 
existing controls over those activities and may require additional 
time for equipment procurement, design activities, and management 
review. · 

It should be noted that Salem Unit No. l is currently shutdown for 
refueling and is not expected to return to service until mid-June, 
1979. Salem Unit No. 2 is currently waiting for an operating license 
and it is expected that all applicable procedural reviews and re
visions will be completed prior to departure from zero-power physics 
testing. 
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ITEM 1 

A. PSE&G has organized a special task force with representa
tives of the Electric Production Department and Engineer
ing Department. This task force has been assigned the 
duty to coordinate all activities pertinent to the Com
pany's review and understanding of the TMI event. 

Any changes to station documents and design changes re
sulting from this review shall receive task force review 
prior to implementation. 

The Task Force has participated in presentations made by 
Westinghouse which were based on a Westinghouse evaluation 
of the event. PSE&G will continue to work with Westing
house, and independently, to fully comprehend the TMI 
event and to systematically analyze the Salem Station for 
possible corrective actions. 

B. Plans are being formulated to instruct our operating per
sonnel regarding the decision making process· to be· used 
prior ta· terminating automatically° initiated protective 
actions. Methods to be used to properly evaluate plant 
conditions without dependence on a single plant paramet~r 
will be reemphasized. 

WestinghOuse has provided additional guidance to be con
sidered which involves modifications· to procedures re
lated to ·termination of safety injection. When the re
view of these guidelines by the PSE&G Task Force is com
pleted, _appropriate procedures will be revised and plant 
operators will be instructe4 in the revised.procedures. 

c. The results of the aforementioned reviews will be dis
cussed with the appropriate personnel and documentation 
provided as requested. 

ITEM 2 

A review of actions required by operating procedures for coping 
with transients and accidents is currently underway and is antici
·pated to be completed by the end of May, 1979. The following items 
will be included in this review: · 
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ITEM 2 (CONT.) 

A. Appropriate procedure revisions which should include the 
precautionary statements related to the possibility of 
void formation in the reactor coolant system. 

The principal cause of voids in the primary 
system is a.decrease in pressurizer pressure 
below the saturation pressure of the RCS hot 
leg. During LOCA conditions, ·voiding in the 
RCS would be expected except for two situa
tions: 

1. A LOCA caused by an open pressurizer 
relief valve which is isolated prior 
to reaching hot leg saturation pres
sure. 

2. Safety injection flow balances the 
LOCA break flow and pressure does 
not reach saturation pressure. 

Confirmation of no voids in the RCS during 
the two situations described above is as~ 
sured by observing pressurizer pressure 
above the saturated pressure. In all other 
cases, it is not necessary to recognize 
void formation since the emergency core 
cooling systems have been designed to cope 
with the expected voiding. · 

B. Appropriate procedure revisions which should specify the 
actions required to prevent ·void formation. 

Immediate actions which can be taken during 
most accidents to prevent void formation 
include: 

1. Verification of reactor trip. 

2. Verification of initiation of emer
gency core cooling. 

3. Verification of decreasing coolant 
temperature. 

4. Verification of water feed to steam 
. generators. 

5. Maintenance of pressurizer water 
level via charging and safety in
jection flow control. 
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6. Dissipation of heat through steam 
. generators. 

7. Maintenance of steam generator 
water levels in those steam 
generators not affected by the 
event. 

In most LOCA situations,. operator action 
cannot prevent void formation but the 
emergency core cooling system is designed 
for thcise conditions. Secondary sys~em 
tube leaks may lead to RCS voiding if the 
leak rate exceeds that value which can be 
countered by safety injection flow main
taining pressure above saturation pres
sure. In this case, the leaking steam 
generator must be identified and isolated 
to prevent or minimize voiding. 

4-25-79 

C. Review of emergency instructions to assure adequate de
scription of operator actions required to enhance core 
cooling in the event that voids are formed. 

ITEM 3 

The Salem Units were designed and licensed with a standard Westing
house logic (SSPS) which uses coincident pressurizer low level and 
low pressure signals to initiate safety injection. PSE&G is pur
suing the following actions: 

1. A revised low-pressure logic is currently being developed 
by Westinghouse which will provide protection· and meet 
original design requirements for testability. PSE&G e~
peCts to implement this change as soon as possible. 

I 

2. Plant operations personnel will be instructed to manually 
initiate safety injection in the event pressurizer pres
sure drops below the initiation setpoint, as a backup to 
the automatic tni tiation signal. -

3. The pressurizer level bistables are in the tripped con
dition and will remain in the tripped condition as 
direc'ted. 
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ITEM 4 

The Salem design incorporates automatic initiation of containment 
isolation (Phase A) coincidental to safety injection initiation. 
Phase A. isolation involves closure of automatic valves in all non
essential process lines •. A separate isolation signal (high-high 
containment pressure) will.result in Phase B isolation of the re
maining process lines. Neither of these signals isolates safety 
injection, auxiliary feedwater or containment spray lines. Our 
answer to Item 9 provides more information on this topic. 

ITEM 5 

The Salem auxiliary feedwater system has been designed as an auto
matic engineered safety system. Additional personnel to manually 
operate this system are not required. 

ITEM 6 

Procedures exist to assure that operating personnel are aware of 
plant indications available to detect an open pressurizer power
operated relief valve. These procedures include instructions to 
manually close these valves if they do not reclose as pressure de
creases below the opening setpoint. 

Indications of an open PORV include the following: 

1. Relief valve open/close indicators on main control console. 

2. Pressurizer pressure indicators on main control console.· 

3. Pressurizer pressure recorder. 

4. Relief and safety valve discharge piping temperature 
indicators on main control console (computer monitoring 
also) • 

5. Pressurizer relief tank level, pressure and temperature 
· · indication. 

6. Control room alarms for the above parameters. 

ITEM 7 

Operating procedures and training instructions are currently being 
reviewed to address the following items: 

A. Procedures for overriding or terminating safety injection 
are to be amplified to provide additional guidance in this 
area. Westinghouse has submitted recommended changes 
which are being evaluated. The basis for these changes is 
to assure termination of safety injection for those in
stances not requiring emergency core cooling which could 
result in unsafe conditions if not terminated. 
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ITEM 7 (CONT.) 

A. (CONT •. ) 

Examples of the situations requiring SI termination in
clude veri small LOCAs or secondary system breaks which 
lead to PORV opening during primary system heatup tran
sients. Another example would be secondary side breaks 
which lead to primary system cooldown. Continued safety 
injection could potentially exceed reactor vessel pres
sure criteria. 

The recommended changes to procedures are based on assur
ing multiple indications of stable plant conditions prior 
to terminating safety injection. Specific instructions 
to re-initiate safety injection are included to cover the 
possibility of subsequent system disturbances. 

B. · The procedural changes described above are being evaluated 
to assure that monitoring key plant parameters is suf
ficient to guarantee subcooling. For example, the para
meters considered to be relevant are: 

1. RCS pressure above 2000 psi and increasing. 

2. Narrow-range steam generator level indication. 

3. Pressurizer level above 50%. 

Current procedures for cases of simultaneous high and low 
head pump injection are not expected to change. 

c. Procedures related to RCP trip following an accident are 
being evaluated. PSE&G has been advised by Westinghouse . 

·.to trip all RCPs in LOCA and steambreak accidents· and has 
also provided additional clarification of the conditions 
permitting RCP trip. The conditions which allow RCP trip 
are verification of ECCS operability, decreasing RCP pres
sure, or occurrence of Phase B containment isolation. 

D. Existing procedures and training emphasize that operators 
shoul<f not rely upon a single parameter to terminate safety 
injection. In addition, Westinghouse has provided modified 
procedures which require checking of several parameters 
during accident conditions. These changes will be evalu
ated to assure that sufficient information is available 
to the operator. 
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ITEM 8 

Existing design documents are being reviewed to. assure that safety 
related valves' positions are specified correctly for emergency 
operating conditions. Such reviews ha.ve previously taken place dur
ing the desigri evolution of the Salem Units and it is expected that 
no deficiencies will be found existing in the Salem safety systems. 

Several position indicating methods.are used for safety-related 
valves which are fully described.in the Salem FSAR (see attached) 
and are summarized as follows: 

A. ECCS valves normally positioned for safety injection which 
do not receive an actuation signal are provided with re
dundant and independent position indication in the main 
control room. (Reference FSAR response to Question 6.3). 

B. Valves which receive an automatic actuation signal also 
are provided with redundant position indication as de
scribed in FSAR response to Question 7.8. 

c. Lockout of control or motive power has been used as an ad
tional means to assure proper valve position. This design 
is de~cribed fully in FSAR responses to Questions 6.1, 6.3, 
6.22, _6.26 and 7.8. · 

.D. Additional position indication is provided on the main 
control console and the protection system status panel. 

·Alarms for valve "Off-Normal Position" are also provided. 
These designs are described in the FSAR in Section 7.7.3 
and in the response to FSAR Questions 7;.6 and 7.22. 

The station Technical Specifications include requirements for as
suring that all valves important to safety are periodically checked 
and verified to be in the proper position. 

Station procedures for testing and other activities are being re
viewed to assure ·that. valves are returned to the proper position 
required by the Technical Specifications. 

ITEM 9 

The procedures associated with operation of systems for the transfer 
of potentially radioactive gases and liquids are being reviewed to 
assure that conditions cannot occur which could lead· to an inadver
tent transfer. The systems being reviewed are liquid waste disposal, 
containment ventilation, and auxiliary building ventilation. The 
design of the containment isolation system is such that a reset of 
the isolation signal will not directly cause an isolation valve to 
re-open. The design criteria require that operator action be taken, 
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ITEM 9 (CONT.) 

subsequent to an isolation signal reset, to open any isolation valve. 
All of the valve's control circuits are being reviewed to further 

.ensure compliance with this requirement and to ascertain that suf
ficient protection against inadvertent transfer of radioactive 
materials exists. 

Radiation interlocks are provided for closure of the containment 
purge system isolation valves and pressure-vacuum relief valves to 
prevent releases in excess of technical specification limits. Re
lease paths from the waste gas decay tanks and liquid radwaste dis
cha~ge line are also isolated by high radiation interlocks. 

ITEM 10 

Procedures are currently being reviewed to assure that they will 
verify the operabi·lity of safety system equipment prior to removal 
of equipment from service. The suitability of this verification 
process on all safety systems is under review. Where necessary, 
the procedures will be revised to include this requirement. 

Verification of equipment operability following maintenance or 
testing is covered by the administrative procedures and is required 
by Technical Specifications operability requirements.. These pro
cedures are also being reviewed for possible modifications. 

The removal and return to service of all safety system equipment is 
done in accordance with Station Administrative Procedures and is 
under the direc"t control of plant operations personnel .. These pro
cedures are also being reviewed for possible modifications. 

ITEM 11 

The emergency plan for Salem Nuclear Generating Station Units 1 and 
2 provides for prompt reporting of the specified conditions to the 
NRC. Steps are being taken to provide establishment of open com
munication with NRC Region I following the prompt notification. 

ITEM 12 

Operating modes and procedures.are available to deal with the ac- _ 
cumulation of hydrogen inside the primary system or containment. 
Reactor coolant system hydrogen can be removed by a stripping process 
in the pressurizer vapor· space by using the pressurizer spray system. 
The hydrogen can then be vented to the pressurizer relief tank. 
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ITEM 12 (CONT.) 

Hydrogen can also be removed from the reactor coolant. via the let
down system and volume control tank where it is processed to the 
waste gas system. During LOCA conditions, hydrogen would be vented 
to the containment. Any post-LOCA hydrogen accumulation in the con
tainment cari be removed by.the permanently installed·hydrogen re
combiners which are located in the containment and qualified for 
this type of service. 

· Procedures dealing with the hydrogen gas that may be generated dur
ing a transient or accident are being reviewed. 

We shall submit a supplemental response to this notice prior to 
May 31, 1979, which will describe the results of our review and 
status of implementation. 

CC:. Director, Office of Inspection 
-and Enforcement 

USNRC 
Washington, D. C. 20555 

Sincerely, 

~~ 



7.7.3 DESIGN DESCRIPTION 

The control room provides the necessary controls and indication to start, 

operate and shutdown the unit with sufficient redundant information displays 

and alarm indications to ensure safe and reliable operation under all 

normal and abnormal conditions. 

The most important unit controls are located on the control console, which 

is of free-standing, horse-shoe shaped design, constructed of steel. The 

front horizontal portion contains the most frequently used operating 

controls while the rear vertical portion contains less frequently used 

controls and indication. Controls and indicators a,re functionally grouped 

on a system basis to facilitate safe, reliable operation of the unit 

during transients as well as normal operation. Those systems requiring 

more frequent operator attention are located in the central area, while 

less frequently used controls are located on either side. 

~ 

Most of the console instruments consist of ~lug-in, back-lighted push

button stations and vertical scale indicators. Operator action consists 

of a momentary push of a button. The lights in the buttons are used for 

status, information and alarm indication. 

Alarms are provided in the control room to alert the operator of abnormal 

plant conditions. The alarm displays are located either on a console 

pushbutton control station, where corrective action would be taken, or 

on the overhead annunciator. An alarm signal causes a back-lighted push- -

button to flash and the console audible alarm to sound until acknowledged 

by the operator. Upon clearing of an alarm condition, the console audible 

ringback is sounded. Other alarms are displayed on an annunciator panel 

located overhead above the console. This panel consists of illuminated 

SNGS-FSAR 
Units 1&2 
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windows and separate audible alarm and ringback tones. Two first-out 

annunciator panels indicate, by means of red and white lights, the first 

reactor or turbine trip to occur. 

A comprehensive status panel, employing the same type of illuminated 

windows as the console, indicates the condition of trip channels and 

a:larms. By means of a "mimic bus" arrangement, the interaction of trip 

conditions and permissives can be quickly analyzed. Diesel generator 

automatic load sequencing, critical valve status and other important 

information are also clearly displayed. 

A computer is employed to assist the operator and to monitor the unit. 

Selected parameter trends can be recorded while alarm conditions are 

indicated to the operator. The computer output consists of a video display 

mounted on the console and logging typewriters located at the computer 

output terminal on the other side of the room. 

logging typewriters are independent devices. 

The video display and 

Vertical panels form the walls of the control room and contain controls 

for systems which require only occasional operator attention as well as 

miscellaneous recorders and indicators. 

Reliability and ease of service has been designed into the control room. 

The majority of the console instruments are plug-in modules. In the un

likely case that a pushbutton station or indicator on the console mal

functions, it can be readily removed and replaced from the front of the 

console. No access to the inside of the console is needed. Relamping 

can also be quickly accomplished from the front of the pushbutton. 

All pushbutton stations, the fire protection display panel, the overhead 

annunciator and the status panel contain at least two lamps at each point 

for increased reliability. Low voltage (28V de) control is utilized for 

the console pushbutton stations. A relay logic system performs the required 

switching and memory functions and provides the interface between the 28\' 

SNGS-FSAR 
Units 1&2 
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QUESTION 6.1 

If any of the seven valves shown on Figure 6.2-1 in the FSAR (Valves 
1SJ30, 1SJ40, 1SJ69, llSJ54, l2SJ54, 13SJ54, and 14SJ54) were to be 
closed or were inadvertently closed when safety injection was required, 
the emergency core cooling could be significantly impaired during the 
injection phase of core cooling. Provide a detailed discussion of how 
your design minimizes the probability of any of these valves being in 
a position that would adversely affect the proper performance of the 
emergency core cooling system (ECCS). 

ANSWER 

The Salem plant design minimizes the probability of ECCS valves being 

improperly positioned by means of redundant position indication and 

administrative control to assure that motive or control power for the I 37 

valves is locked out during normal plant operation. 

Valves with redundant position indication (as described in the response 

to Question 7.8) and power lockouts are: 

lSJ30· 11SJ40 -- llSJ54 

1SJ69 12SJ40 12SJ54 

1SJ135 1RH26 13SJ54 

llSJ49* 1CS14 14SJ54 

12SJ49* 1SJ67* i 11SJ44* 

1SJ68* 12SJ44* 

Valves marked with an asterisk (*) are provided with the capability to 

restore control power from the control room. 

SNGS-FSAR 
Units 1&2 
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QUESTION 6. 3 

State your design criterion for assuring the correct position of all 
valves, manual and remote-operated, in the safety injection system 
which do not receive a safety injection signal to aper.. (Reference 
the description on page 6.2-8 of the FSAR.) 

Remotely operated valves in the Safety Injection System which are: in the 

"ready" position and which do not receive an "S" signal, are assured to 

be in the proper position for injection by means of the following: 

a. Redundant indication of valve position in the control rooc for those: 

valves in cormnon, or non-redundant flo~ paths of an ECCS subsyste~, 

or valves whose inadvertent operation could degrade the ECCS. The: 

indication provided is identical to that of the accumulator discharge 

valves, described in the response to Question 7.8. and is used for 

the valves cited in the response to Question 6.1. 

b. Valves in redundant flow paths are provided with position indication 

on the main control console and "off-noonal" indication in the aux-

iliary annunciator system (i.e., 11RH4, 12RH4, 11SJ33, 12SJ33, llSJ13~. 

12SJ134, 11RH19, 12RH19). 

c. Manually operated valves are under administrative control to assure 

that the:y are in the proper position. Additionally, the valves cited 

in (a) above are placed in the proper position for injection with 

the motive power removed from the valve. 

SNGS-FSAR 
Units 1&2 
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Question 6.22 

If the motor operated valve, CS 14, on Figure 6.4-1 in the FSAR were to 
be closed, or were inadvertently closed, when containmt:nt spra:; is re
quired, the addition of the chemical additive to the spray would bt: 
prohibited. Therefore, the effectiveness of containment spray woulc 
be impaired. Discuss how the design ensures that this valve will be 
in the open position when needed. 

Ans1 .. :er 

'Valve 1CS14 is provided with the same redundant position indication 

as the accumulator discharge valves, described in the response to 

Question 7.8. 

SNGS-FSAR 
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QUESTION 6.26 

Appendix K to 10 CFR Part 50 of the Commission's regulations requires 
that the combination of ECCS subsystems to be assumed operative shall 
be those available after the most damaging single failure of ECCS 
equipment has occurred. The worst single failure which could minimize 
the ECC available to cool the core and provide maximum containment 
cooling was identified by Westinghouse as the loss of a low pressure 
ECCS pump. As stated in our report "Status Report by the Directorate 
of Licensing in the Matter of Westinghouse Electric Corporation ECCS 
Evaluation Model Conformance to 10 CFR, Appendix K", October 15, 1974~ 
we concluded that the application of the single failure criterion was 
to be confirmed during subsequent plant reviews. 

A review of the Salem Nuclear Generating Station Units 1 & 2, piping 
and instrumentation diagrams indicated that the inadvertent actuation 
of specific motor operated valves could affect the appropriate single 
failure assumptions. You had previously identified thirteen valves 
and had indicated that removal of electrical power would satisfy the 
single failure criterion. We have determined that. for valve 11SJ49, 
racking out of breakers at the motor control center is not an accept
able solution, since this valve must function promptly during 
switchover from injection to recirculation mode operation. Our 
review has also identified several additional valves which did not 
meet single failure criteria. The following is a complete list of 
the valves identified by you and the staff which will require 
modifications: 

MOV/I 

1SJ69 

1SJ30 

*1SJ67, 
*1SJ68 

llSJ49, 
12SJ49 

SNGS-FSAR 
Units 1&2 

Component Function 

Isolates RHR System 
from RWST 

Isolates RWST from 
S. I. pumps 

Shutoff, S. I. pumps 
miniflow 

Isolates RHR System 
from RCS 

Q6. 26-1 

Failure Mode 

Loss of suction flow 
to both RHR pumps 

Loss of RWST flow to 
both S.I. Pumps 

Damage or malfunction 
to S. I. pumps during 
pump operation prior 
to alignment for 
recirculation 

Reduction of ECC flow 
from RHR pumps to 
RCS 
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11SJ40, 

1SJ135 

1RH26 

1CS14 

llSJ54, 12SJ54, 
13SJ54, 14SJ54 

*11SJ44, 12SJ44 

Isolates hot leg 
injection lines 

Safety injection System 
shutoff valve 

Isolates the RHR System 
from the RCS hot legs 

Isolates NaOH spray 
additive tank from 
Containment spray 
pumps 

Accumulator Isolation 
valves 

Containment recirculation 
sump supply to RHR pumps 

Opening of either valve 
during ECC injection 
and core ref lood will 
allow injection into 
RCS hot legs and cause 
steam binding. 

Inadvertent action of 
the valve would stop 
S.I. flow to all loops 

Inadvertent opening of 
this valve would permit 
injection into RCS hot 
leg and cause steam 
binding 

Inadvertent closing of 
this valve would cause 
loss of NaOH spray 

Inadvertent closing of 
these valves would stop 
accumulator flow into 
RCS 

Loss of flow to RHR 
pump 

We have reviewed the consequences of the failures of the above valves 
and have evaluated your proposals for modification. We have concluded 
that the following modifications are acceptable for complying with 
the single failure criterion: 

(1) As noted by you, during power operation AC power will be 
disconnected for valves lSJ30, 1SJ69, 1SJ35, 11SJ40, 12SJ40, 
12SJ49, 1RH26, and 1CS14 by racking out of breakers at the 
motor control center. Valves lSJ30, 1SJ69, 1SJ135, 12SJ49 
and 1CS14 will be locked in their open position. Valves 
11SJ40, 12SJ40 and 1RH26 will be locked in their closed 
position. 

*Identified by the staff in its present review 

.SNGS-FSAR 
Units 1 & 2 
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(2) During power operation AC power will b·e disconnected for 
valves 11SJ54, 12SJ54, 13SJ54, and 14SJ54 by racking out 
of breakers at the motor control center. These valves will 
be locked in the open position, since inadvertent actuation 
of any of these valves would stop accumulator flow. 

(3) During power operation AC power will be removed from valves 
1SJ67, 1SJ68, and 11SJ49. These valves will be in their 
open position and power will be restored from the control 
room for switchover to recirculation mode operation. 
Necessity for this action is explained in the above table. 

(4) Prior to startup you have the option of either removing 
AC power from llSJ44 and 12SJ44, with the valves in their 
closed position, while retaining the capability of 
restoring power from the control room, or, by installing 
two check valves in the RHR suction header placing one 
between valves 1SJ69 and 11RH4 and the other between lSJ69 
and 12RH4. Either modification is necessary to eliminate 
the possible loss of flow to both RHR pumps in the event of 
the inadvertent actuation of either 11SJ44 or 12SJ44. 
You also have the option of proposing other modifications 
to alleviate the problem. 

The plant Technical Specifications should include a list of all 
electrically-operated valves, and their required positions, to which 
the requirement for removal of electric power has been applied. You 
are also required to adhere to and implement Branch Technical Position 
EICSB-18*. We will require that the above modifications be imple
mented prior to plant startup. State your intent to comply with our 
requirements. 

ANSWER 

It is our intent to comply with the above requirements. Refer to 

the responses to Questions 6.1 and 6.2, as amended. The plant 

Technical Specifications will include a list of the valves identified 

above and their required positions. 

*Standard Review Plan for the Review of Safety Analysis Reports for 
Nuclear Power Plants (NUREG-75/087), Chapter 7, Appendix 7A of 
Standard Review Plans Branch Technical Position EICSB-18, Application 
of the Single Failure Criterion to Manually-Controlled Electrically
Operated Valves. 

SNGS-FSAR 
Units 1 & 2 
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QUESTION 7.6 

Discuss the indication available to the control room operator which 
would allow him to recognize that either a protection system or sub
system has been placed in test, bypassed for operation or maintenance 
purposes, or removed from service for any cause. Provide this 
information on a system-by-system basis for the engineered safety 
feature equipment and instruments. Also, include a listing of the 
operating bypasses and show that. they have been designed to meet the 
requirements of Paragraph 4.12 of IEEE-279. 

ANSWER 

In general, if any analog channel in the ESF actuation system is taken 

out of service for any reason, the channel is placed in the tripped 

mode, and a channel trip status light is lit in the control room. In 

addition, an alarm will sound and an associated annunciator panel 

light will be lit. This holds true for the containment pressure 

channel associated with safety injection arid steam line isolation 

functions. The channel bistable output relays associated with the 

containmer.t spray function are not tripped, to reduce the possibility 

of inadvertent actuation, but are bypassed_ for test and maintenance 

purposes. An alarm indicating a bypassed condition is provided for 

each channel. 

The plant design includes one, or a combination, of the following 

indications to show the operator the status of plant systems and to 

highlight the existence of an incorrect configuration: 

1. Indication lights (Red-open and Green-closed) at the push-buttom 

control station for valves. 

2. A separate monitor light indication grouped with lights for other 

devices having a similar function such that the lights in the 

group are all on or are all off to provide for quick operator 

SNGS-FSAR 
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evaluation of systems status during the injection or recirculation 

mode of a LOCA. 

3. Auxiliary annunciation redundant to the above indications which 

serve to alert the op·erator of the improper state~ relative to 

plant conditions, of a critical device (pump, valve, etc.). 

By looking at equipment status indications, an operator can determine 

if components in the ESF systems have been isolated or bypassed. 

The following alarms have been provided in the control room to 

indicate test of bypass for ESF systems: 

Spray channel comparator tripped (4 alarms) 
Spray channel comparator on test (4 alarms) 
Solid state protection train A trouble 
Solid state protection train B trouble 
Solid state protection train A on test 
Solid state protection train B on test 
Reactor protection channel on test (4 alarms) 
Nuclear instrument channel on test 
Rod position indication on test 
Safeguards equipment control systems on test (3 alarms) 
NIS loss of detector of compensation voltage (5 alarms) 
NIS source range high flux at shutdown blocked 
NIS source and intermediate range trip bypass 
Diesel generator urgent trouble (3 alarms) 
Diesel generator fuel oil day tank trouble 
4Kv vital bus alarms (18 alarms) 

The following lights on the status panel indicate bypass conditions: 

Source range trip blocked (2 lights) 
· Source range trains A&B trip blocked 

Intermediate range trip blocked (2 lights) 
Intermediate range trains A&B trip blocked 
Power range (low setpoint) trains A&B trip blocked 
Steamline isolation trains A&B safety injection blocked 
Safety injection blocked trains A&B 
Automatic safety injection blocked 
Overpower rod stop manual bypass (4 lights) 
Steam dump block T average bypass 
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• 
QUESTION 7. 8 

The control circuits and the associated position indication and alarm 
circuits for the motor operated valves locaied between the accumulator 
tanks and the primary coolant system should be designed to meet the 
intent of IEEE-279. The inclusion of the following features would 
provide·an acceptable design: 

a. Redundant independent visual indications in the control room of 
the open or closed status of the valve, with at least one set of 
indications actuated by sensors on the valve. 

i--- b. 

c. 

An audible alarm, independent of item (a), that is actuated by a 
sensor on the valve when the valve is not in the fully open 
position and the primary system is at pressure. 

Utilization of a safety injection signal t:o automatically renove 
(override) any bypass feature that may be provided to allow an 
isolation valve to be closed,. for short periods of time, when the 
primary coolant system is at pressure (in accordance with 
provisions of the Technical Specifications). 

Discuss how your design differs from the above and explain how, even 
with these differences, it provides an equivalent degree of assurance 
that these isolation valves will be open when required. 

Accumulator Discharge Valves 

Position indication and alarm circuits for the motor-operated valves, 

located between the accumulator tanks and the primary cooling system, 

are designed to provide assurance that these valves will be open when 

required. These valves are normally open and under administrative 

control with the motive power for the valves locked out during norr.21 

power operation. Redundant and independent information is provided 

in the control room to indicate when any one valve is not in the 

fully open position. 

Valve status (fully open or fully closed) is indicated on the main 

control board via backlighted pushbuttons. These status lights are 
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• 
actuated by limit switches on the valve motor operator. In addition, 

an alarm is provided on the overhead annunciator system in the event 

the valve is not in the fully open position. 

Another independent means of determining that the valve is not in its 

proper position is provided through the auxiliary alarm system which 

will initiate an audible signal and print out an alarm message indi-

28 I eating when the valve is not in the fully open position. This 

indication and alarm is derived from a separate valve stem limit 

2& 

switch and is energized from an independent power supply from that 

used for the overhead annunciator. 

A safety injection signal also automatically initiates the opening of 

these valves. 

The valve status and alarm provisions are shown functionally on 

Figure Q7.8-l. 
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QUESTION 7. 22 

Supplement your response to our request No. 7.6 in Amendment 13 
to the FSAR by providing a detailed description of the status 
indications and alarms of a typical ESF system (such as the Emergency 
Core Cooling System) that enable the control room operator to 
recognize that it had been bypassed or removed from service for 
any cause. Your response should address both component and sys te~.s 
level indications. 

A'\SWER 

The containment spray system is a typical ESF system which incorporates 

the status indications described in the response to Question 7.6. 

The spray pumps and the system motor-operated valves have ope~/ 

close lights on the main control console pushbutton stations and 

loss of control voltage alarms in the auxiliary alarm system. The 

spray additive tank valve, 1CS14, also has an "off-normal position" 

alarm on the overhead annunciator. 

Any equipment taken out of service for maintenance or other purposes 

is under the administrative control of the plant operating personnel, 

I which includes logging of unavailable equipment and covering the 

I control station with a plastic cover. 

Bypasses of the Solid State Protection System outputs associated 

with the spray system are described in the response to Question 7.6. 
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