
Public Service Electric and Gas Company 80 Park Place Newark, N.J. 07101 Phone 201/622-7000 

January 4, 1979 

Director of Nuclear Reactor Regulation 
U. s. Nuclear Regulatory Commission 
Washington, D. C. 20555 

Attention: 

Gentlemen: 

Mr. Olan D. Parr, Chief 
Light Water Reactors Branch 3 
Division of Project Management 

RESPONSE TO REQUESTS FOR 
ADDITIONAL INFORMATION 
NO. 2 UNIT 
SALEM NUCLEAR GENERATING STATION 
DOCKET NO. 50-311 

Public Service Electric and Gas Company hereby submits 60 
copies of its responses to your request for additional in
formation, for question 7.35, 9.59 (Single failure criteria 
related to pump seal for RCP), 13.9(a), 13.9(b), 13.9(c) 
and 13.9(d). The information contained herein will be 
incorporated into the Salem FSAR in an amendment to our app
lication. 

Should you have any questions, please do not hesitate to 
contact us. 

790109015°? 

The Energy People 

Very truly yours, 

/(_ L/lfvi4-
4£/J 

R. L. Mittl 
General Manager -
Licensing and Environment 
Engineering and Construction 

95-2001 300M 8·75 
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QUESTION 7.35 

A Westinghouse letter, NS-CD-1489 dated August 17, 1977, identi
fieu a deficiency in their seismic and environmental qualif ica
tions of stem mounted limit switches used in safety related motor 
operated valves and air operated valves. Address how this desien 
deficiency has been rectified in your plant. 

ANSWER 

The subject limit switch deficiency described in the referenced 

Westinghouse letter (NC-CE-1489) was rectified in accordance 

with our response to USNRC IE Bulletin #78-04. As indicated in 

our response to this bulletin, the limit switches are being 

replaced with qualified switches on valves which can accommodate 

the switch. 

Valves which cannot accept the qualified switches have had the 

seal-in feature removed from the control circuitry. These valves 

may become subject to failure of the limit switches; however, valve 

closure should be indicated to the operator prior to switch failure. 

In the event indication is lost or false indication occurs, the 

operator would attempt to close the valve. The operator deenergizes 

the solenoid which vents the actuator causing the valve to close. 

In addition, the operator will insure that the redundant isolation 

valves outside the containment are closed. With the isolation 

function performed by either the inside or outside isolation 

valve, the loss of indication of the inside containment valve will 

not cause the operator to take any action which would compromise 

plant safety. 

SNGS-F8AR 
Uni tB 1 & 2 Q7. 35-1 



The valves which will be modified by circuit changes in lieu of 
replacement switches are those which could be damaged by the 
relatively bulkier qualified switches. These valves are identified 
as follows: 

PR17 

SS103 

SS104 

SS107 

SSllO 

WL16 

Pressurizer relief tank sample 

Accumulator sample 

Reactor Coolant sample 

Pressurizer liquid sample 

Pressurizer steam sample 

Reactor cavity sump to waste 
holdup ta;.1k 

All of these valves are on lines which also are equipped with 
outside containment isolation valves. The above valves, if 
called upon to operate, will close and indicate proper ~losure 
prior to being exposed to the LOCA enviornment (i.e. within 
10 seconds of LOCA). Any subsequent long term failsures to 
properly indicate valve position due to limit switch failure 
would be responded to by the operator as discussed above. 

SNGD-FnAR 
Unitn 1 & 2 Q7.35-2 
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coolant system pressure and ·the clad temperature reach the peak 

values at about 2.5 seconds and then start to decrease. 

Because the core has been shut down, at 40 seconds, or even 10 

seconds, after a pump seizure, the Reactor Coolant System pressure 

and the clad temperature transients have decreased to a point at 

which a second pump seizure results in no noticeable change in the 

transients. 

6.o Single Failure Criteria Related to Electrical Power Requirements 

An audit of the electrical design involved in the redundant supplys 

of cooling water to the RCP seals has been performed to verify the 

ability of control and motive power sources to meet the single 

failure criterion. 

The result of this audit shows ~hat there are no credible single 

electrical failures capable of causing a total loss of cooling 

water to any HCP_~ The equipment_ and controls analyzed are the 

following -JU?it _ #1 numbers are used - Unit :#2 analysis is identical). 

eves· 
Isolation valves ICV116 and ICV284 

RCP Seal Leakoff valves CV104 (11-14) 

Component Cooling 

Cooling water supply valves ICC117 and IC118 

Bearing water return valves ICC136 and ICC187 

Thermal barrier water return valves ICC131 and ICC190 

All the valves identified except the CV104 valves are 

230 V.A.C. motor operated valves. The CV104 valves 

are 125 VDC solenoid operated valves. 

Q9.59-13 



The CV104 valves have been designed to fall into the 

open position upon loss of control power or air. Each 

valve control circuit has been assigned to a separate 

control grouping which insures physical separation of 

all involved control devices. All credible failures 

result in an open valve. An individual valve "hot-shot'f'' 

could potentially cause a loss of seal water flow to 

only one pump. Such a failure could not cause the 

coincident loss of component cooling flow. 

The motor-operated valves perform the safety function 

of containment isolation, and are separated among the 

three vital 230V AC busses. All of these valves are 

normally open and remain open unless signalled to close 

by containment isolation logic. One half of the 

component cooling valves would close upon receipt of a 

containment isolation signal (phase B) from protection 

Train A. The other half would close upon the same 

signal from Train B. The eves valves would be closed 

upon receipt of containment isolation (phase A) signals 

from their respective protection Trains. There are 

no credible-failures capable of causing both of these 

events to coincide. A design basis LOCA would result in 

closure of all valves to comply with containment isolation 

criteria. 

SNGS-FSAR 
Units 1 & 2 Q9.59-14 
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All motive power and control circuits have been 

analyzed for potential failures. The results of 

this analysis indicate that no credible failure 

mechanism can cause loss of all cooling flow to 

the RC Pumps. 

SNGS-FSAR 
Units 1 & 2 Q9.59-15 



QUESTION 13.9(a) (Initial Testing) 

The test methods and plant's electrical systems status need to 
be defined for tests that will be conducted to satisfy 
regulatory positions in Regulatory Guide 1.41, npreoperational 
Testing of Redundant Onsite Electrical Power Systems to 
Verify Proper Load Group Assignments.n If exceptions to this 
guide are taken, they should be explained in sufficient detail 
to show that the plant status and test methods will provide 
equivalent assurance of proper load group assignments and 
independence between redundant AC and DC sources of onsite 
power and independence from offsite power sources. Otherwise, 
the test methods described in Regulatory Guide 1.41 will be 
required by the staff. 

ANSWER 

The No. 2 Unit initial preoperational test program is in full 

conformance with the Regulatory Guide which functionally 

·demonstrates the independence among redundant onsite power 

sources and their load groups. This is accomplished by the 

performance of the Integrated Safeguards Test. As stipulated 

in part c.l of the guid€, the direct actuation of the under-

voltage sensing relays within the onsite system is isolated 

from the offsite transmission network by opening the 4 kV AC 

undervoltage relay knife switches. 

The functional testing requirements covered under c.2 and c.3 of 

this guide are performed as part of the Integrated Safeguards 

Test. 

P78 170 48 Ql3.9(a)-l 



' 

---------- ----~~----------
• - - " - '·-· •¥ ··~- - ·-

In addition, the prerequisite to the Integrated Safeguards 

Test includes the following deenergized and energized tests: 

A. A continuity test is performed on each circuit to verify 

proper installation and connection. 

B. Each load is functionally operated from its assigned bus. 

c. Each bus is functionally tested to verify its proper 

operation from all assigned sources. 

P78 170 49 Ql3. 9 (a) -2 
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QUESTION 13.9(b) 

Our position relative to your proposal to eliminate the 
turbine trip test from 100 percent power is that it is not 
acceptable. PSE&G should be modified to include this test or 
the following additional information should be provided: 

1. Provide a listing of all initiating events or conditions 
that result in opening of main generator output breaker. 

2. Describe which trips listed in item 1 will result in a 
direct turbine trip event and which trips will result 
in a turbine trip event via sensed T-G overspeed conditions. 

3. Describe the automatic transfer functions for the plants 
electrical distribution system along with associated time 
delays for each initiating event or condition. 

4. Describe the means by which you plan to initiate the 
generator load rejection test from 100 percent power. 

ANSWER 

1. Table Ql3.9-l indicates the initiating events which cause 

opening of the main generator output breakers and those which 

result in a turbine trip. The initiating events are grouped to 

indicate whether they act to cause a direct turbine trip or a 

turbine trip via a common tripping device. Refer to Figure 

Ql3.9-l for information regarding the breaker setup. 

2. As indicated in Table Ql3.9-l, all automatic generator 

breaker trips (both breakers) will cause a direct turbine 

trip. Only a manual trip of both breakers will not cause a 

direct turbine trip. This will not cause a turb'ine overspeed 

trip but result in a reactor trip through primary system 

parameters and a subsequent turbine trip. An individual 

output breaker trip will not cause a turbine trip or overspeed 

P78 170 50 Ql3.9(b)-l 



since the generator still has output to the electrical system 

via the remaining output breaker. 

3. The automatic trransfer function associated with these 

events is the transfer of the 4 kV group busses from the 

auxiliary power transformers to the station power trans

formers. This transfer is accomplished in less than one 

second. 

4. The Generator Trip Test will be performed at 100% of 

rated thermal power. It is expected that a reactor trip 

and a turbine trip will result within a reasonable period 

of time following opening of the generator main breakerf 

(4 to 5 seconds). During performance of this test, the 

time delay between the generator trip and the turbine 

trip, as well as any turbine overspeed, will be noted and 

recorded. The test is performed by manually opening both 

output breakers. 

Salem intends to conduct a generator trip test since it will 

cause a more severe transient on the plant than a turbine 

trip. This was done on Unit 1 and is our intent on Unit 2. 

P78 170 51 Ql3.9(b)-2 
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A turbine trip will cause an immediate reactor trip when above 

the P7 setpoint power level and vice versa, a reactor trip 

will always cause a turbine trip. Since these two events 

occur in conjunction with each other, the differences in effects 

on the plant whether a turbine trips first or the reactor is 

negligible. Since the data that would be generated from an 

additional turbine trip would be insignificantly different than 

that generated during a reactor trip and that the generator trip 

as described above is the more severe transient, the costs 

associated with a turbine trip test do not appear to justify 

the benefits to be derived from the test. If during the course 

of power operation prior to the first refueling an event such 

as this does not occur, then a reactor trip (with subsequent 

turbine trip) test will be performed. 

P78 170 52 Ql3.9(b)-3 



--- --· '"--~~ ....... -- ' ... __ . -

TABLE Ql3.9-l 

INITIATING EVENT 

Generator Overload 
Generator Out of Step 
Turbine Trip* 
Loss of Field (Backup) 

Loss of Field (Regular) 
Field Forcing 
Negative Phase Sequence 
Turbine Trip* 
Generator Differential 

Generator Neutral Ground (Regular) 
Overall Differential (Regular) 

Generator Neutral Ground (Backup) 
Overall Differential (Backup) 

GEN. BREAKER 
:#1-9 TRIP 

Yes 

Yes 

Yes 

Yes 

Auxiliary Power Transformer Differential Yes 
(Regular) 
Aux. Power Transformer Ground (Regular) 

Aux. Power Transformer Overload (Backup) Yes 
Aux. Power Transformer Ground (Backup) 

Group Bus. Breaker 2BGGD Yes 

Group Bus. Breaker 2BFGD Yes 

Group Bus. Breaker 2AEGD Yes 

Group Bus. Breaker 2AHGD Yes 

f 2 Station Power Transformer Differential Yes 

13 kV Bus. Section Breaker Failure Yes 

Table Ql3.9(b)-l 

GEN. BREAKER 
#9-10 TRIP 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

No 

No 

TURBINE 
TRIP 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

No 

No 



T~BLE Ql3.9-l 

INITIATING EVENT GEN. BREAKER GEN. BREAKER TURBINE 
fl:l-9 TRIP. f 9-10 TRIP TRIP 

500 kV Bus. Breaker fl:l-5 Failure Yes No No 

500 kV Bus. Breaker fl:l-8 Failure Yes No No 

500 kV Bus. Breaker fl:9-10 Failure Yes No Yes 

500 kV Bus. Breaker fl:l-5 CT Module Ground Yes No No 

500 kV Bus. Breaker fl:l-8 CT Module Ground Yes No No 

500 kV Bus. Breaker fl:l-9 CT Module Ground Yes No No 

#3 T-G Breaker Failure Yes No No 

500 kV Keeney Line Relay (Regular) No Yes No 

500 kV Keeney Line Relay (Backup) No Yes No 

500 kV Bus. Breaker fl:l-9 Failure No Yes Yes 

500 kV Bus. Breaker fl:2-10 Failure No Yes No 

500 kV Bus. Breaker #9-10 CT Module Ground No Yes No 

Manual Trip Yes No No 

Manual Trip No Yes No 

*Turbine trip acts to trip generator output breakers through a 30 second time 
delay. 

RWS :gs 
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QUESTION 13.9{c) 

The staff concluded that Regulatory Guide 1.108, "Periodic 
Testing of Diesel Generator Units as Onsite Electric 
Power Systems at Nuclear Power Plants" is applicable for the 
Salem 2 facility •. Since this guide addresses both pre
operational and periodic testing, PSE&G needs to be·modified 
to describe how your planned preoperational tests will conform 
with this guide of how they will provide for equivalent pre
operational testing. 

ANSWER 
-

·The No. 2 Unit initial preoperational test program is in conform-

ance with the Regulatory Guide 1.108 with the following exceptions: 

Paragraph c2.a{3) - We comply with the intent of this section, 

however, our load intervals differ from the regulatory guide and 

are as follows: 

.650 KW for 1 hour 
1300 KW for 1 hour 
1950 KW for 1 hour 
2600 KW for 1 hour {full load rating) 
2750 KW for 1 hour (2000 hour rating) 
2860 KW for 2 hours (2 hour rating) 
3100 KW for 30 minutes (30 minute rating) 
2600 KW for 1 hour 

Paragraph .c2.a{4) ~We comply with the section by tripping the 

diesel at 2750 KW (2000 hour rating) and verifying that the 

voltage regulation and overspeed limits are not exceeded. We 

feel this transient is more severe than the load shiedaing 

requirements identified in the regulatory guide. 

Ql3.9{c)-l 
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Paragraph c.2a(5) - We comply with the intent of this section 

during the Intergrated Safeguards test but due to plant 

readiness and the sequence of testing, we do not perform the 

test described in this paragraph immediately after the test 

described in c.2.a(3). 

Paragraph c.2.a(6) - Our plant is not designed to perform the 

test described in this section. 

Paragraph c.2.a(9) - We will comply with this section by pro-

viding a log of all diesel starts during the preoperational 

testing program and continuing the log for surveillance tests 

until we have attained 23 starts per diesel. We will increase 

the frequency of surveillance testing to acquire the 23 .starts 

per di~sel by initial criticality. To acdomplish this we intend 

to take credit for all diesel starts to date, including those 

which did not result in loading to 50%. However, all sub-

sequent starts will comply with the regulatory guide criteria 

for valid tests. 

P78 170 47 Ql3.9(c)-2 
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e. 
QUESTION 13.9(d) 

The staff has concluded that Reg. Guide 1.68.2 "Initial Start
up Test Program to Demonstrate Remote Shutdown Capability for 
Water-Cooled Nuclear Power Plants" is applicable for the 
Salem 2 facility. NRC requires that your application be 
corrected and modified to describe the tests planned to conform 
with the guide or show that equivalent testing will be con
ducted. State your intent to comply with our requirement. 

ANSWER 

The Salem plant was designed for remote hot shutdown from outside 

the control room. This was described in Section 7.7 of the 

FSAR. Our capability to go to a cold shutdown condition through 

the use of procedures and temporary modifications was described 

in the Response to Question Q9.45. 

General Design Criterion 19 of lOCFRSO Appendix A requires a 

design capability for remote hot shutdown with a potential 

capability for subsequent cold shutdown through suitable pr6-

cedures. A procedure explaining the actions to be taken in this 

event for remote cold shutdown will be prepared for Salem. This 

conforms with the requirements of General Design Criterion 19. 

A remote cold shutdown test will not be performed since the 

design was not provided for this event and is not required by 

the General Design Criterion. 

P78 170 45 Ql3.9(d) 


