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VIRGINIA ELECTRIC .A.ND POWER COMP.A.NY 

RICHMOND, VIRGINIA 2 3 2 61 

November 3, 1976 

Mr. Benard C. Rusche 
Director of Nuclear Reactor Regulation 
U.S. Nuclear Regulatory Commission 
Washington, D. C. 20555 

Attn: Mr. Robert W. Reid, Chief 
Operating Reactors Branch 4 

Dear Mr., Rusche: 

The Virginia Electric and Power Company was requested by your letter of 
August 11, 1976 to evaluate system designs in order to determine the suscepti
bility to reactor vessel overpressurization events. It was also requested that 
we analyze the possible events and propose interim and permanent modifications 
to systems and procedures that reduce the likelihood and consequences of such 
events. On September 7, 1976, we transmitted a letter that described the actions 
taken and stated that the 60-day deadline to provide further information would 
likely be met. 

A meeting was held by the utility task group on September 23, 1976, to re
view and discuss actions performed by the utilities and Westinghouse. The follow
ing is a list of major items considered at that meeting: 

a. The overpressurization events which have occurred on West
inghouse designed plants were discussed and the cause of 
each event was noted. In addition, the effectiveness of 
assumed mitigating systems, such as relief valves was 
considered. The review of these events indicated that 
single equipment failure or operator error caused each 
event and some form of pressure relief was necessary to 
reduce the consequences of such events. 

b. The grouping of various plants was considered as a means 
to reduce the amount of analysis required to evaluate 
the effectiveness of the pressurizer power operated re
lief valves in mitigating overpressure transients, The 
review of parameters which would affect the analysis 
results indicated that plant grouping was not necessary 
because all Westinghouse plants are sufficiently similar 
to be included in one bounding analysis, 

c. The pressurizer power operated relief valves were found 
to have significant water relief capability and are 
relatively quick opening valves, i.e. approximately 2-
second opening time. 

- . - ·- --·------- ··- ·- ---- ----
\ 



--------- -- -~ ·--~~---·---··--- --···-~·-----~-----'--·--·---

e e 
. . 

VIRGINIA ELECTRIC AND POWER COMPANY TO I1r ·• Benard C. Rusche 

d. The preliminary evaluation of mass injection induced tran
sients from all possible sources indicates that the pres
surizer power operated relief valves are of the proper 
mass flow characteristics to limit the pressure surges of 
such events. 

e. The preliminary evaluation of temperature induced pressure 
transients following a reactor coolant pump start indicates 
that the pressurizer power operated relief valves may be 
capable of mitigating the pressure surge of such an event. 
This will require a detailed analysis to assure the accept
ability of the pressurizer power operated relief valves 
in mitigating overpressure transients. 

f. Due to the preliminary indications that the pressurizer 
power operated relief valves may be capable of providing 
overpressure protection during solid system operation, 
the overpressurization transients will be analyzed assum
ing a mitigating system employing dual setpoint power 
operated ·relief valves. The low setpoint will be de
termined as a result of further analysis. 

g. A working subcommittee was formed to evaluate the possible 
overpressurization events with respect to defining.the 
conditions and parameters for the transient analysis. This 
subcommittee was directed to meet with Westinghouse and to 
reach concurrence as to the number of events and conditions 
to be analyzed. This meeting was held on September 28, 1976. 

h. A second working subcommittee was formed to. review operating 
parameters such as chemistry requirements and temperature 
difference limits which affect steam bubble operatio11_at 
low reactor coolant temperatures. This second working sub
committee was also directed to consider an action plan 
should Appendix_G limits be exceeded. This cormnittee met 
on September 29, 1976. 
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The meetings which have been held by the utilities and the working subcom
mittees have resulted in agreement as to a decisive course of action to resolve 
the overpressurization problem. This course of action includes a detailed tran
sient analysis. This analysis will include consideration of mass input induced 
overpressurization and heat input induced overpressurization. The range of system 
and component physical parameters, performance characteristics and operating 
limits applicable to Westinghouse designed plants will be used to bound the anal
ysis. Conservative assumptions will be employed to characterize the performance 
of the pressurizer power operated relief valves. 
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The single failure criteria presented in your letter of August 11, 1976, 
will be applied. That is,· no single event, whether equipment failure or oper
ator error, will result in Appendix. G limitations being exc_eeded. If the over
pressurization transient is caused by an equipment failure or operator. error, 
that failure or error will be conside~ed the single failure event. Additionally, 
all subsequent system.malfunctions resulting from the failure or error which 
could reduce the effectiveness of the mitigating system will be. considered in 
the analysis. · · 

The preliminary evaluations performed indicate that a relief valve system 
is not a practical method to protect a solid reactor coolant system from an in
advertently actuated safety injection accumulator, which is charged to its design 
pressure. It is our opinion that administrative controls employed to assure that 
the accumulator isolation valves remain shut during solid operation will provide 
adequate protection against overpressurization. · This approach is similar to the 
method used to assure that the accumulators are not isolated during normal oper
ation. We intend to revise our procedures to incorporate such controls. 

It should be noted that with the administrative controls and "single failure" 
criteria applied, 100 percent assurance of remaining within Appendix G limits 
cannot be provided. However, with the proposed modifications installed as a re
sult of the analysis addressed above, the consequences of overpressurization tran
sient will be less severe. Since the remote possibility of exceeding Appendix 
G limits by a small amount will still exist following installation.of any·mitigat
ing system, the action plan following such an event is hereby presented. It is 
our position that following an overpressurization transient where Appendix G limits 
are exceeded an analysis of the event is required to determine the lo_ng term con
sequences of the event and the impact upon plant safety. Such an analysis would 
include reasonably sized flaw assumptions and the detailed information applicable 
to the specific reactor vessel at the fluence accumulated at the time of the event. 
The analysis would be similar to the analysis presented by the Virginia Electric 
and Power Company in Abnormal Occurrence Report AO-Sl-73-01-10 dated February 13, 
1973, following an overpressurization event. Following completion of such an anal
ysis and obtaining assurance that continued operation would not compromise health 
and safety of the public, we would proceed with normal operations and provide a 
detailed report of the incident and analysis _to the Commission. 

The anaiysis of the overpressurization transients will be a major endeavor 
with an estimated duration of six months. Following completion of the analysis 
modification to the Surry Nuclear Power Station will be initiated consistent with 
analysis results. The schedule for the modification activity will be provided 
following completion of the analysis and detailed identification of the modifi
cation performance requirements. 
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We have reviewed our operating procedures to determine if changes to the 
procedures are necessary to conform to the objective of limiting s·olid system 
operation to the minimum time practical and to increase the awareness of the 
operators to plant conditions that have the potential of initiating overpres
surization transients. Attachment 1 includes a description of the review per
formed and the instrumentation installed to provide a record of both pressure 
and temperature in the event of an overpressurization transient. 

Attachment 

Very truly yours, 

t;,Y)?, 0/at1,;ty 
C. M. Stallings 

·Vice President-Power Supply 
and Production Operations 



e 
INFORMATION REGARDING REACTOR 

VESSEL OVERPRESSUREATION DURING 
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Attaclunent 1 

As a result of the meetin_g held between Vepco and U.S. Nuclear Regulatory 

Commission ~n July 9, 1976, the following actions have been taken at the Surry 

Power Station. 

1. A standing order has been issued which outlines detailed 

precautions regarding solid water operation. Attention 

is focused on the possible causes of overpressure and 

how to prevent these conditions. 

2. A detailed review of all station operating procedures 

has been conducted to identify areas where more pro

cedural control is required to prevent overpressure. 

This review has resulted in establishing the policy 

that ~h~ p1~n~ t..ri11 nn1y he taken solid during the 

reactor coolant system fill and vent procedure. 

3. Our review also indicated the need for procedure modi

fications as foilows: 

a. Reactor plant start-up and shutdown pro

cedures riow require that the safety .in

jection accumulator isolation valves be 

shut with power removed when the plant 

is solid. This will ~revent inadvertent 

operator action from causing an over

pressure transient. 

b. Detailed solid plant precautions have been 

included in the plant start-up, shutdown 
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· 2. Residual heat removal system temperature: 50 to 400 degrees F 
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_with±2.5 percent accuracy. This temperature is indicated on 

its own strip chart recorder as well as being a computer scan 

point. As a backup to this, each loop wide range temperature 

indicator can be used. 

, 
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and fill and vent procedures. The op

erations personnel will thus be ex

posed to these precautions as they use 

these procedures which will result in 

greater operator awareness. 

c. The residual heat removal system procedure 

has been modified to require that the two 

suction valves be opened with power re

moved when the plant is solid. 

d. The chemical and volume control system 

procedure has been modified to allow only 

one charging pump to operate when the plant 

is solid. The remainin~ two charg_ing pumps 

will be prevented from operating by having 

· power removed. 

4. A study is being conducted to determine the merit of chang

. ing the residual heat removal system pr·essure alarm set

point. Currently it seems feasible to use this alarm as 

a warning to prevent~overpressure when solid. 

The following control room instrumentation is available to monitor reactor 

coolant system temperature and pressure during solid plant conditions: 

1. Reactor coolant system pressure: 0 to 3000 psig with +2 per

cent accuracy. This is a computer scan point and can be in

dicated on an analog trend recorder or ~ri~ted every 30 seconds 

on the computer output typewriter. This parameter is con~ 

tinuously available to the operator on the pressure indicator 

located on the control board. 
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