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I. INTRO _ DUCTION

This report presents the results of a survey conducted at Vermont Yankee

to determine the impact on the analytical results presented in the' Final

Safety Analysis Report from failures of equipment subject to, but not

qualified for, accident related environments.

This survey is being conducted in two phases as follows:

Phase-I - This phase addresses the equivalent E'n'R sy s t ems identified in

IE Information Notice 79-22. Phase I has been completed and

the survey results as well as a description of the survey

procedure is included in this report.

Phase-II - This phase includes further studies to identify other germane

systems, if any, that are not specifically identified in IE

Information Notice 79-22. In addition, this phase addresses

the impact of erroneous information displayed to plant

operators that may result from failures to equipment not

qualified for accident related environments. T1.e objectives

of this phase and results to date are included in this report.
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II. LICENSE-BACKGROUND _

The NRC letter from the Director of Nuclear Reactor Regulation of

September 17, 1979 requests within 20 days, informatin of af firmation

which will enable the staff to determine, in light of the concerns
,

discussed in that letter, whether or not Vermont Yankee's operating

license should be modified, suspended or revoked.

Vermont Yankee's Final Safety Analysis Report was submitted in January

1970. It included all analysis considered applicable and required at

that time.
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III. PHASE-I

(Systems identified in IE Information Notice 79-22)

A. PROCEDURE

Phase I of the Vermont Yankee survey was directed to systems performing

functions equivalent to those identified in IE Information Notice 79-22.

The influence of each applicable system on accident mitigation was

considered. When a system / environment interaction was determined to have

the potential for degradation of the accident analysis, further

investigation took place. Such potential interactions are identified in

Table No. 1. In those systems where potentials did exist, non-safety

grade components exposed to accident environments were examined for their

qualification to operate in that environment. Equipment not qualified

was identified, and appears in the results of this report as "Arear of

Concern".

-

Equipment whose qualifications could not he determined was considered not

qualified. Equipment whose failure mode could not be determined was

considered to fail in the mode most adverse to accident mitigation. If

several items of nonqualified equipment were exposed to the same

environme n t from any one accident, all are considered to fail in the most

adverse mode.

Each " Area of Concern" was analyzed for its effects on accident

mitiga t ion. The impact of the concerns on the safety analysis appears in

the evaluatio6 of the scenario for each " Area of Concern".
-4-
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TABLE-1

SYSTEMS OF EQUIVALENT FUNCTION TO IE NOTICE 79-22

Control Rod Drive Nuclear Boiler Pressure Feedwater Control
Acc ident System System System

L.O.C.A. *X X X

Main Steam Break
Inside - Large X X X

Small

Reactor Building X X X

Turbine Buildir.g X

Feedline Break
Inside X X X

Reactor Building X X X

Turbine Building X

X = Area of possibic impact to be investigated

Blank = No impact considered possible. Break in this system
could not create an adverse environment for the control
system.

.
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III. B AREAS OF CONCERN

1. NUCLEAR BOILER-PRESSURE-RELIEF-SYSTEM

System Description

In this boiling water reactor nuclear steam supply system, boiling

takes place directly in the core. Steam from the reactor vessel is

directed to the turbine. Pressure control is by the turbine throttle and

bypass valves regulating backpressure. The system is designed to operate

at a fixed pressure. Reactor power generation rate is controlled by

recirculation rate, i- accordance with power desired from the main

generator, within the maneuvering band of the power operating range.

The pressure relief system consists of two spring loaded safety

valves and tour pilat operated safety and relie f valves. The safety and

relief valvcs are also operated by air pistons. By this means they are

opened by remote automatic or manual, electric signal. This

electropneumatic operation is used when the valves are automatically

opened to lower reactor pressure during the Emergency Core Cooling Mode,

so that low pre ssure coolant injection and/or core spray pumps can fill

the vessel. This operation is described in VY FSAR Section 1.6.2.4 and

6.4.2.

The safety and relie f valves are located in the primary containment,

mounted on the steam lines. They discharge to the Suppression Pool.

1 ) /{-6- 4
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The pressure switches that initiate remote automatic operation of

the safety and relief valves are located on the 280 foot level of the

reactor building. The relay logic and manual controls are located in the

control room.

The equipment is qualified for the accident related en rironment in

which it is lo ca t ed .

_ Concern

None

Safety Evaluation

The safety and relie f valves and the control solenoids and cabling

are located in the containment. They were designed to operate properly

after exposure to the most severe environment that would exist as a

result of a design basis loss-of-coolaat a cc ide n t . There is, therefora,

no concern that these valves will operate inadvertently.

.
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2. FEED}7ATER CONTROL SYSTEM

Description

The Vermont Yankee Feedwater Control System is a "three element

control system". Input signals are: steam flow, feed flow, and reactor

vessel level. These electric signals are combined tc produce the control

signal to the air operated feedwater regulating valves.

Reactor vessel level is scnsed by differential pressure transmitters

located-on the 280 foot level in the reactor building, sensing vessel

level and reference column level. Reference columns are inside the

containment.

Steam flow is sensed by d/p cells located on the 250 foot level in

the reactor building. The steam flow venturis are located inside the

containment.

.

Feed flow is sensed by d/p cells located in the' turbine building,

measuring flow through the venturis in the steam tunnel.

.

The feedwater regulating valves are located in the turbine building

in the feed pump room.

The feedwater electronic control circuitry is located in the control

room. The reactor level and steam flow transmitters are qualified for

the reactor building environment .
,

-8-
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System interconnection is shown in Figure l'O. 1

Concern

There is concern that the environment resulting from a high energy

pipe break might adversely affect the feedwater control system in such a

way as to make the results of the accident more severe than that of the

design basis analysis.

1076 i
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Safety Evaluation

A. Line Breaks Withim the-P_rimarv Containment

Analysis of these breaks is bounded by the loss-of-coolant acc iden t

analysis in the VY FSAR. This analysis found that the worst

possible accident is the double ended break of a recirculation

line. Steam line or feed line breaks are less severe.

Only the icvel sensing columns and sensing lines are located within

the containme.c. It is possible that the response of the level

sensing could be affected by a high energy pipe break within the

containment.

The loss-of-coolant accident analysis, when considering ef fects on

the reactor cc,ce, assumed that feed flow went to zero in four

seconds, since all AC power is assumed to be lost simultaneously.

When considering ef fects on the ccatainment, the analysis assumed

that feed flow & 2nt instantly to zero, which is the most severe cise

for the containment. The Mark I Containment Load Definition Report

assumed that all the f,edwater in the feed line above saturation

temperature for 'inal containment pressure flashed to steam and

enters the reactor vessel.

1Ol6 i29
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These analyses are believed to bound what would happen if an

enviro,uental e f fect caused the feedwater valves to close.

Based on the bounds of the above analysis, if AC power was not lost,

and an environmental e f fect caused an increase in feed 9ater flow

which continued, this would obviously serve to further i tigate the

effects of the accident on the reactor core or containment.

For intermediate break and small break accidents, as analyzed in the

Mark I Containment Load De finition Report, it was assumed that

feed wa ter flow continued for ten minutes to maintain level. If an

increase in flow occurs, this is assumed to be no worse a

consequence because it will only result in a higher vessel level.

If a flow decrease occurs, this is assumed to be conservative, since

if the break uncovers, the flow rate out of the vessel should

decrease.

~

It is concluded that even if the Feedwater Control Valve position is

influenced by an environmentally induced o f fect within the

containment, tha consequences will be no more severe, or less severe

than these assumed in analyses already done.

.
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B. Line-Breaks Outside-the containment

1. Steam Line Break

The Safety Analysis considered a complete double-ended steam line

break where the feed flow went to zero in four seconds. The core

was protected. Environmental effects on the feedwater control

system causing a decrease in flow are a less severe feed flow

situation (slower decrease) than the safety analysis considered.

Obviously, if feed flow does not decrease this rapidly, coolant

inventory in the vessel will be greater. Due to swell effects, the

basic analysis considered two phase flow in the steam lines. The

mass loss rate in the analysis far exceeds the rate at which feed

pumps could possibly add water to the vessel. These last facts mean

that any possible feed ' flow increase due to an environmental effect

will not have an adverse e f fect on the accident.

2. Feed Line Break

The Safety Analysis considered a complete loss of all feedwater

pumps as the most severe loss of feed flow accident, and an

instantaneous step increase in feed flow to maximum possible demand

as the most severe increase of feed accident. In both cases no

reactor core limits were exceeded. Thus, any feed flow increase or

decrease caused by an environmental effect on the feedwater control

system will not be a more severe condition than that already

cons ide red .

,}- 12 - } ,, j-
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3. CONTROL-ROD-DRIVE SYSTEM

System Description

The control rod drive mechanisms are hydraulically operated by water

taken from the condensate system, which is the same water that is fed to

the reactor. The mechanism with' draws the rod by pulling it down and

inserts it by pushing it up.

Because the rod is withdrawn down, the mechanism is designed with

Collet Fingers to support and lock the mechanism in place. The Collet

Finger tips are inserted into notches in the index tube attached to the

rod. They carry the full weight of the rod when it is not moving, and

are designed so that they cannot be withdrawn from the notches unless the

weight of the control rod is lif ted of f the fingers. The Collet Fingers

may then be withdrawn and held withdrawn by water pressure. See Figure

No. 2.

.

There is an insert water line and a withdraw water line to each

mechanism. One is pressuri ed, the other vented to the return path,

depending on the direction of motion. Normal flow to the mechanism is

controlled by four solenoid operated valves, a pressurizing and venting

valve for each line. For SCRAM, air operated valves supply and vent

water, bypassing the s o le n o id s . The water comes from an accumulator

system in this case.

.
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" For normal control rod motion, the solenoids are controlled by the
'

,

rod control circuits. For a rod withdrawal, the insert solenoids are

first energized to insert the rod and lift it off the Collet Fingers.

The withdraw solenoids are then energized and the insert solenoids

de-energized. Withdraw water holds the fingers retracted while the rod

is withdrawn.

The mechanism is on the bottom of the reactor vessel. The solenoids

and SCRAM valves are on the hydraulic control unit for each rod, located

on the ground floor of the reactor building, near the containment, on the

north end south sides. The control circuits and equipment are located in

a panci in the main control room,

The control rod drive system does not have any automatic rod

withdrawal function. The rods can only be withdrawn manually, one at a

time. The manual control devices are located in the control room and

cannot be subject to environments caused by high energy line breaks.

Concern

There is concern that failures in the control system induced by a

high energy line break might cause a failure in the control system that

would result in an unplanned rod withdrawal.

.
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Safetv Evaluation

Since there is no automatic rod withdrawal capability associated'

with this system, and because all controls associated with rod withdrawal

are remote from high energy line breaks, there can be no environmentally

induced failure which results in rod withdrawal.
.

The only high energy lines able to impact on the Control Rod Drive

System are those in the steam tunnel. Any steam released there will not

directly impact the hydraulic control units, for one half the control

rods, that are located on the south side of the reactor building. because

of the torturous path through the CRD repair room that the steam must

follow. The HCU's are located approximately 40 feet from the CRD repair

room door, on the open first floor of the reactor building.

The steam tunnel has blow-out panels that release steam to the

turbine building, and a blow-out panel in the door to the reactor

building that releases steam there.

.

107o i35
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The two SCRAM valves for each control rod are metal bodied, spring

opened, air to close valves. The SCRAM pilot valves controlling the air

to the SCRAM valves are solenoid valves, energized to supply air. When

they de-energize and change position, they vent air from the SCRAM

valves, opening them.

The location of the Hydraulic Control Units makes it highly unlikely

that they would experience a very detrimental environment (i.e. high

temperature and humidity) very soon af ter a high energy line break in the

steam tunnel. Thus, rods would have scrammed long before local

environment al conditions possibly bacame severe.

The design of the Hydraulic Control Units SCRAM and SCRAM pilot

val ves is such that if they fail a SCRAM will be caused.

It is Vermont Yankee's judgement that a high energy line break in

the steam tunnel will not have an adverse impact on any equipment such

that it will make the effects of this accident more severe.

1 7, (
1 " / u_ ,s0ly
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C. _ SUMMARY-0F-RESULTS

The areas of concern where potential interactions between non-safety

related systems and adverse environments exist have been investigat'ed.

It was concluded that some non-safety system responses could possibly

result. Consideration of the possible responses and their consequences

has led to the conclusion, in Vermont Yankee's judgement, that the

ability of plant safety systems to safely mitigate the ef fects of the

high energy pipe breaks considered will not be decreased. It is Vermont

Yankee's judgement that the conclusions of the Final Safety Analysis are

val id .

.

,'
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IV. PHASE -II

A. O_BJECTIVE

It will be the objectives of this Phase of the study to:

1. Survey other non-safety grade systems in the plant to determine

whether or not failures resulting from accident related environments

could have an adverse ef fect on safety system performance. If

adverse effects are found possible , corrective action will be

initiated. This work will be guided by the generice matrix prepared

by General Electric Company and supplied to the Owners Group.

(Table 2)

2. Determine the impact of erroneous indication displayed to operators

which could result from environmentally induced failures

3. Determine what corrective action for items found in "2" is required.

1 Die i38
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B. RESULTS - TO - DATE

The Phase II study has already begun. To date, it has been

determined that the reactor head vent valves, identified as a potential

problem in the GE generic study, are also potentially an area of concern

for Ve rmont Yankee. In the Vermont Yankee plant there are two valves in

series in the head vent line. They are air operated to open, spring

closed. The solenoids which control the air are not qualified for the

post LOCA containment environment. Even if these valves were to both

open, the GE analysis shows that PCT in a LOCA will be increased only

10 F.

The solenoid operated air valves that control the air to the head

vent valves (V-2-17,18) are energized to open. Thus an environmentally

induced failure would have to energize both solenoids at the same time.

Since only the solenoids and cables are in the containment, with control

switches and contacts in the control roon, such an environmental failure

is not considered a credible event.

Vermont Yankee considers that the design of the reactor held vents

*

V-2-17 and V-2-18 is satisfactory and safe as it is.

1 r- *7ql;/v .J,-
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