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Duquesne Licht —_—

we Juiy 1, 1981

Director of Nuclear Reactor Regulation
United States Nuclear Regulatory Commission
Attn: Mr. Steven A. Varga, Chief
Operating Reactors Branch No. 1
Division of Licensing
Washington, DC 20555

Reference: Beaver valley Power Station, Unit No. 1 \t U.§. NUOLEAR RECUAATORE :’)
Docket No. 50-334 o o

NUREG-0737 @

Gentlemen:

In accordance with the requirements of NUREG-0737 we are providing
information for the following action items.

II.B.1 Reactor Coolant System Vents

The attached information provides the design description for the
Reactor Vessel Vent System including pertinent drawings. Also included
are the procedural guidelines provided by the vendor for use of the
vent system. These guidelines will be used to develop plant specific
procedures,

II.D.I Relief and Safety Valve Test Requirements

We have been in continuous contact with EPRI ard understand that
the Safety and Relief Valve Testing Report has been forwarded to the
NRC for review. We expect to receive the report shortly, at which time
we will perform the preliminary assessment required by the NUREG. We
will transmit our assessment to you within a few days after completing
our review.

II.E.4.2.7 Radiation Signal on Purge Valves

The requirement for purge and vent valves to close on a high
radiation signal is not applicable to Beaver Valley Power Station
due to the subatmospheric containment design. The requirement has
been reviewed and approved in a letter from the NRC to Duquesne
Light Company dated April 29, 1981.
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11.F.2 Instrumentation For Detection of Inadequate Core Cooling

In our letter of December 30, 1980, we committed to provide you
with our evaluation of the Beaver Valley Power Station Core exit
thermocouples to the criteria in II.F.2 Attachment 1. The present
design does not meet the criteria specified in Attachment 1., We are
investigating the measures which we can take to upgrade the incore
thermocouple system so that we can more closely meet the requirements
of Attachment 1.

II1.K.3.1 Auto PORV Isolation

This item is dependent on NRC staff review of studies performed
under TMI action item II.K.3.2 and determination that the modification
is required as a result of the staff review. No activity is currently
underway on this item pending further guidance from the NRC.

II.K.3.5 Auto Trip of Reactor Coolant Pump

The Westinghouse Owners Group, of which Duquesne Light Company is
a participant, has forwarded the required analyses for NRC staff review
and approval. The current status of this action item was summarized in
a letter from Robert Jurgensen, Chairman of the owners group, to the NRC
dated June 15, 1981. Further action in the area is dependent on NRC
staff review and approval of the owners group sulmittals.

Very truly vyours,

J., J. Carey
Vice President, Nuclear

cc: Mr. D. A. Beckman, Resident Inspector
U.S. Nuclear Regulatory Commission
Beaver Valley Power Station
Shippingport, PA 15077
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Beaver Valley Power Station, Unit No. 1
System Description For Reactor Coolant Gas Vent System

PURPOSE
The purpose of this document is to provide a general description
of the Reactor Coolant Gas Vent System (RCGVS), including

system function, major parameters and operation.

SYSTEM FUNCTIONS

Remotely Vent Gases From Reactor Vessel Head and Pressurizer
Steam Space

The Reactor Coolant Gas Vent System is designed to be used to
remotely vent non-condensible gases from the reactor vessel
head and pressurizer steam space during post-accident situations
when large quantities of non-condensible gases may collect in
these hig' points. The purpose of venting is to prevent
possible interference with core cooling. Small amounts of gas
can be vented to ‘he pressurizer relief tank (PRT) and thus

not enter the containment atmosphere. Larger volumes will
require venting directly to the containment in the pressurizer
cubicle where the hydrogen concentration will be controlled by
the containment hydrogen recombiners. Pressure instrumentation
is i1ncluded in the design to monitor system leakage during
normal plant operation.

Aid in RCS Venting Frocedures Following a Maintenance Outage.
Although designed for accident conditions, the system may be

used to aid in the pre- or post-refueling venting of the

reactor coolant system. Venting of the individual Reactor

Coolant Pumps (RCPs) will still be necessary, however, pressurizer
and reactor vessel venting can be accomplishe. with the system

if desired. Vent flow would be directed to the PRT or waste

gas system for this operation to prevent inadvertent release

of radioactive fluid to the containment.

SUMMARY DESCRIPTION

System Parameters

Flow less than 100 scfm H2, dependent upon RCS pressure and
temperature

Design Temperature 700F
Design Pressure 2500 psia
Line Size i
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Description Summary

The system is designed to permit the operator to vent the
reactor vessel head through a part length control rod drive
mechanism housing or pressurizer steam space through existing
sample lines from the control room under post-accident conditions
and is operable following all design basis events except those
requiring evacuation of the control room. The vent path from
either the pressurizer or reactor vessel head is single active
failure proof with active components powered from emergency
power sources. The system meets the seismic requirements for
Beaver Valley Power Station. Parallel valves powered off
alternate power sources are provided at both vent sources to
assure a vent path exists in the event of a single failure of
either a valve or the power source. The system provides a
redundant vent path either to the containment directly or to
the PRT. Venting to the PRT allows removal of the gas from
the RCS without the need to release the highly radiocactive
fluid into containment. Use of the PRT provides a discharge
location which can be used to store small quantities of gas
without influencing containment hydrogen concertration levels.
However, venting large quantities of gas to the PRT will
result in rupture of the PRT rupture disc providing a second
path to containment for vented gas.

Cooling of gas vented to the PRT is provided by introducing
the gas below the PRT volume. The direct vent path in the
pressurizer cubicle is located to take advantage of mixing and
cooling in the containment.

Non-condensible gases are removed from either the pressurizer
or reactor vessel through the flow restricting orifice and one
of the parallel isolation valves and delivered to the PRT or
containment via their isolation valves. Venting under accident
conditions would be accomplished using only one source (reactor
vessel or pressurizer) and one sink (PRT or containment) at a
given time.

COMPONENT DESCRIPTION

Piping and Valves

All piping and valves used in the RCGVS are either Type 304 or
Type 316, austenitic stainless steel or equivalent. Socket
welded connections are used throughout except where disassembly
for maintenance, particularly refueling operations, is required.
The system is designed for 2500 psia and 700F and compatible
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Piping and Veives (continued)

with superheated steim, steam/water mixtures, fission gas,
heliun, nitrogen and hydrogen. A 7/32 x 1" stainless steel
flow restriction orifice is provided in each vent path to
limit reactor coola.t leakage to less than the capacity of one
charging pump in .he event of a line break or inadve-tent
operation. A listing of the major system valves i provided
in Table 1.

Instrumentation

Pressure indication in the vent line downstream of the reactor
vessel head and pressurizer isolation valves is provided to
detect leakage past any of these valves during normal power
operations and alarm to alert the operator of the leakage. This
instrument is not required to function during post-accident
conditions and is therefore not provided with emergency power.

Open/close position indication for all remotely operated
solenoid valves is provided in the control room.

OPERATION

The RCGVS is not used during normal power cperations. All
remotely operated valves are administratively controlled in

the control room to assure the system is used only when necessary
under accident conditions. Pressure instrumentation is provided
to detect leakage pass the first isolation valves.

Post-Accident System Operation

In the unlikely event that an accident results in the generation
of significant quantities of ron-condensible gases within the
RCS, the RCGVS is used to remov» the gases from the RCS. Prior
to operation of the system, the quantity of non-condensible
gases that may be present in tne RCS must be estimated. This
is accomplished through reactor vessel level indication for

the case of gas bubbles in reactor vessel and by the response
of system pressure control methods or departure from saturation
conditions in the pressurizer for the case of gas in the
pressurizer. Plant operating guidelines will provide

detailed instructions concerning the detection of the

presence of non-condensible gas and the approximate volume of
the gas.



Beaver Valley Power Station, Unit No. 1
System Description For Reactor Coolant Gase Vent System

5

-

5.

5.

o

3

3.1

3.2

Post-Accident System Operation (continued)

If it is determined that a gas bubble exists in either the
reactor vessel or the pressurizer and administrative approvals
to operate the RCGVS are obtained, the system is placed in
operation as follows:

A. Administrative controls are removed from control room
panels.
B. The Vent flow rate will be dependent upon reactor coolant

system temperature and pressure. Flow rates for
non-condensible gas (hydrogen) from the reactor vessel are
provided in Figure 1. With the bubble size estimates and
the flow rate, a venting duration can be determined.
Figure 2 provides vent durations for various initial
conditions. Plant operating guidelines will contain
detailed instructions concerning the determination of the
duration of venting.

C. The vent system is aligned to vent from the pressurizer
or reactor vessel to the containment or pressurizer
relief tank. Small quantities of gas me- be vented to
the PRT without rupture of the PRT rupture disc. Larger
quantities of gas are vented directly to containment;
containment H2 concentration will be monitored and controlled
with hydrogen recombiners. Valve position indication is
provided to monitor valve operation.

D. Venting is terminated after the previously determined
time interval. If necessary, the bubble size is
re-estimated and the venting re-established as often as
necessary.

After system operation has been completed, administrative
controls are again implemented to preclude operation.

System Maintenance and Inspection

Routine maintenance is limited to inservice inspection of the
Class 2 solenoid valves required by Section XI of the ASME
Code. Drains have been provided for this purpose.

The system will have to be partially disassembled each refueling
to 2'low head removal. A removable spool-piece has been
included in the design for this purpose.
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SAFETY EVALUATION

Performance

The RCGVS may be required to operate during post-accident
situations to remove non-condensible gases from the RCS. To
assure operability under those conditions, the components of

the system required to perform venting operations have been
designed to operate under post-accident environmental conditions.
They are provided with emergency power sources. The system is
Safety Class 2, Seismic 1. Parallel valves assure a vent flow
path to containment in the event of single active failure.

The RCGVS is not required to operate during normal power
operation. To preclude inadvertent operation of the system,
valves are subject to administrative controls prior to placing
the system in operation. Should inadvertent operation occur,
& flow limiting orifice is provided to limit mass loss from
the RCS to less than a single charging pump.

Failure Modes and Effe. ts

Appendix B provides the failure modes and effects of those
failures upon the RCGVS.




TABLE 1

Major System Valves

Valve Number RV-101, 102, 103, 104, 105, 106

Valve Type Globe

Operator Solenoid

Design Pressure 2485 psig
Design Temperature 70CF
Operating Environmental Containment: Normal, LOCA,

Main Steamline Break

Seismic Class 1

Safety Class 2

Design Code ASME Code Section III, Class 2
Electrical Class 1E

Active (yes/no) Yes

Fail Fos..ion Closed

Limit Switch Position Yes (open, close)

Indication

Body Material Stainless Steel

Leakcff Packless
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Appendix A

Summary of Definitions and
Summary of Definitions and Abbreviations

DEFINITIONS

COMPONENT CLASSIFICATIONS

Safety Class: As defined in ANSI N18.2 (Safety Class 4,
defined as Quality Group D in Reg. Guide 1.26).

Mechanical Code Class: ASME pressure vessel code or other
Seismic Category: As defined in NRC Reg. Guide 1.29

Active/Non-Active Component: As defined in Reg. Guide 1.48. Class
I Electrical: As defined in IEEE 308

ABBREVIATIONS
| SYSTEMS: RCS - Reactor Coolant System

RCGVS - Reactor Coolant Gas Vent System
i EQUIPMENT: A 9 - Contr . Rod Drive Mechanism

Rus - Reactor Coolant Pump

PRT Pressurizer Relief Tank
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Fallure Modes Effects Analysis for the Reactor Coolant Cas Vent Systom

Fatlure
Name iiode

Pressure Indicator a.
P.138

‘.

Pressurizer Relief &,
Tank (PRT) Isolation
Valve RV-10%

'.

Pressurizer Relfief a.

Tank Isolation
Valve RV-209

spurious high
pressure indica-
tion/alaem

spurious low
pressure indlica-
tion

Fails Open

Faile Closed

Fali. pen

5. PFails Closed

Pressure Instru~ ..
ment Isolation

Valves RV-201,

202

Fails Open

b. Faile Closed

Cause

Electro=-
mechanical
fallure, set~
point drift
Electro~-
mechanical
fatlure, set=-
point drift

Mechanical
Bindlng, Seat
Leakage

Mechanical
Fatlure, Loss
of Power

Mechantical
Binding, Seat
Leakage

Mechanical
Fallure

Mechanical

Binding, Seat
Leakage

Mechanical
Fatllure

Symptoms and lLocal Effects
Including Dependent Fallures

No fmpact on normal operation,
Joss of ability to Jetect leakage
into the vent system plping.

No impact on normal operation,
Loss of ability to detect leakage
into the vent system piping.

Inability to isolate the pressur=-
1zer rellef from the reactor coolant
ga8 vent system.

No impact on normal operation.
Inability to vent pressurizer or
reactor to PRT.

None

No impact on normal operations.
Inabllity to vent pressurizer
or reactor to PRT.

None

Loss of ability to detect seat

leakage from the pressurizer and
reactor isolation valves into the
resctor coolant gas vent system
piping.

Method of
Detection

Valve r~attlion
fndica. in the
control room,

Valve position

indication in the
contro) room.

Valve position indi-
cation in the control
room,

Valve position indi-
cation in the contreol
room, Operator.

_ Operator

Ope: ator

Operator

Operator

Redundant {solnt-

fon manual valve
RV-209

None

.I
Remark
Inherent Compensating and oct .
Provision Effects
None
None

Redundant isola-
tion valves Lo
the reactor
vessel ¢nd pres~
surizer rreclude
wnrontrolled
venting to the
PRT.

Venting to the
containrent 1s
possible, §.
neccssary,

Redudant Valves

hedundant Valves

None

Unlikely
event since
valve s
nor=ally open
and has oxnly
wanual
opLrater.
Veating to ¢t
cont alnmeng

p--u:ible. ‘f

Unlikely event
since valve {s
norraliy open arc
has only a manual
opcrator.,
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Fatlure Modes Effects Analysis for the Reactor Coolant Cam Vent Syatem

Failure
Lo_._ Nanme Mode
5 Containment a. Fails Open
1solation Valve
EV-106
b. Fails Closed
& Pressurizer a. Faills Open
Vent lsoiation
Valve RV-1G3,
104 »
]
’ b. Yaile Closed
7 . Pressurizer Ven* a. Faile Open

Isolation Valve
RV-207, 208

b. Falls Closed

Cause
b7 L

Mechanical
Binding, Seat
Leakage

Mechanical
Fatllure, Loess
of Power to
the Valve

Mechanical
Binding, Seat
Leakage

Meclianical
Failure, Loess
of Power

Mechanical
inding, Seat
Leakage

Mechanical
Fallure

Symptoms and Local Effects
Includlog Dependent Fallures

Inability to isolate reactor coolant Migh containment pressure

vent system from contalnment,

No impact on normal operation.
Inability to vent pressurizer or
reactor to containment.

No fmpact on normal operation.
Inability to vent the reactor
vessel without slso venting
pressurizer.

Tnability to vent the pressurlcer.

| Inability to vent the pressurizer

[
Remark
Method of Inherent Compensating and other
Detection Proviatlon Fficectn
None
and humidity 1f venting is
in progress. Valve position
indication in the control room.
Valve position None Venting to
indicattion (o the the PRT

control room,
Operutor.

Valve position
indication in
control room.
P-138 high pres=
sure indlication,

Valve postition in
the control roum,
Isolation valve.

"Operator,

Operator

Operator

Redundant Isolation
manual valves
RV-207, 208

Parallel redundant
ispolation valve,

Redundant fenlation
valves RKV-103, 104

Parallel redundant
tsolation valve.

18 possible 1f
necessary.

Redundant
isolation
valucs to
contalnment

(RV-106),

and PRY
(Av-109%)
preclodes
uncontrelled
venting of
the pressurls
rer,

Farallel

isolatien
vaive allove
venting of
the pres-

saurleoer,

Parallel
Yeolation
valves allows
vent ing of the
pressurizer.
Unlikely event

since valve 1
normally open

and haw only a
manual oprrater
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Failure Modes Effects Analynis for the Reactox Coolant Cas Yent System

Fatlure
Name Mode
‘Reactor Vessel a. Yails Open

Veant Isolation
Valve RV-101,
102

b. Fails Closed

Reactor Vessel a. Yalls Open
vent Isolation
Valve RV~205,

206 ¢
5. Fails Closed

Cause

Mechanical

Binding, Ser* '

Leakage

Mechanical
Failure, Loes
of Power

Mechanical
Binding, Seat’
Leokage

Mechanical
Failurs

ymptoms and Logal Effecta
nclwding Dvnengv_q.t__li_y_r_e"l_

No impact on normal operation.
Uneble to vent pressurizer without
also venting the Reactor Vessel,

Inability to vent the reactor
vessel.

Inability te vent the Reactor Vessel  Operator

Method of

Inherent Compensati
Detect lon Pr (h2 bt

oviainn

Redundant fsolation
manual valves
RV-205, 206

Valve position
{ndication in the
control room,

P-138 high pressure
indication.

Parallel redundant
{solation valve,

Valve position in
the control room.

Operator.

Operatot Redundant isolation

valve RV-101, 102

\

Paralle)l redundant
fsolation valve

Rymarva
and other

V;!!.(os

Redundm
{solation
valves to
cont alnment
(RV=10h)

and (EV-10%)
proc ludes
uncontrolled
veantin; of
the roactor
vesael,
Parallel
fasolation
valve allove
venting of
the reactor
vessel.

Parallel
Isolation velve
allosns venting
of the reactor
vessel. Ua=
1ikcly event
since valve is
pormally open
ane has only

a manu2l
operator
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Nane

Position Indica=-
tor for RV-101,
102

Position Indica=-
tor for RV-103,
104

Position Indica-
tor for RV-10%

Position Indica~
tor for RV-106

Drain anvei
RV-200, 203,
204

Fatlure
Mode
r—

False indication
of valve position

False indication
of valve position

False indication
of valve position

False indfcation
of valve position

8. Seat Leskage

b. PFails Closed

Cause

Electro~
mechanical
fallure.

Electro-
mechanical
fatlure.

Electro~
mechanical
fallure

Electro~
mechanical
fallure

Contamination,
Mechanical
damage
Mechanical
Binding

or the Rcactor Ccolant G

Symptoms and local Effeccts
Including Dependent Tallures .

Loss of ability to detect

valve position la reactor vessel
vent line.

Loas of ability to detect valve
position in prescurizec vent
line.

loss of ability to detect valve
position inpressurizer relfef
tank vent line.

Loss of ability to detect
valve position In containment
vent line.

No impact on system operation,

No impact on normal operations.
Inability to drain affected
line section or test isolation
valves [AW ASME XI.

stem

Remark
and other
Eflocts

Method of
Detect !(’l‘l

Inherent Compensating
Provislon

Preriure gaupge None
(P-138) ingdica~

tion shows valve

is oponed.

Pressure gauge None
(r-138), indica~-
tion shows valve
is opened, ‘
PRT

temperature and
pressure verify
value posftion,
Pressaure gauge
(P-138).

Noae

Contalnment prezsure/ None
humidity/vadtation :
Jevels vertfy con-

talnment valve position,

Pressure gauge (P-138),

None Drain lines are
blind flanged.

Operator None
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1.0 Introduction

Procedural guidelines for use of the reactor coolant gas vent system are
provided in this section. The procedures have been divided into three

basic sections: system status and surveillance, normal operations, and smersgency
operation. In addition to presentation of the operaticnal guideiines,

the emergency operation inclucdes a discussion of the plant respgonse to

the use of the RCCYS wusing the layout of the RCGVS (Fiqure 1) and basic

RCGYS parzmeters,

2.0 System Status and Surveillance

2.1 RCGYS Standby Mode

1. Description of Uperation

During normal plant operations, the Reactor Coolant Gas Vent System

is in a standby moce. All solencid isolation valves are closed and the

manual isolation valves (RV-205, 206, 207, 208, 209) are ooened with aporopriace
administrative controls in force to prevent inadvertent system operation.

2. Initial Conditicns

1) RCS fiuid boundaries are intact with RCGVS refueling spocl-piace
in place. -
2) The plant is in any mode of operation except refueling.
3) The following interfacing systems are aviilable for use with the
RCGVS shoulc the system be required.
Electrical Power for the Valves
Pressurizer Relief Tank (PRT)
Containment Recomdiners and Hy Analyzers

4) The RCGYS pressure instrument (P-138) is cperational.
5) A1l RCGYS solanoid valves should be key-locked closed with administrative
controls imposed. Power may be removed from the valves &s a secondary precautic-

6) The RCGVS manual valves (RV-205,206,207,208,209,201,202) are open

7) The reactor vessel vent manual valve and the pressurizer vent manual valve
(3/4" T58) are opened.
8) Manual Drain Valves (RV-200, RV-203, RV-204) are locked closed.
- %



Operational Requirements:

1. The leak tightness of the RCGYS isolation valves is verified by
periodically monitoring the RCGVS pressure indicater (P-138).

2. The standby status of the system is verified by assuring that
the administrative controls remain in force. ‘

3.0 Normal Plant Operations

3.1 RCGVS Response to Valve Leakage During Normal Uperations

1. Description of Cperation

While in standby, P-132 indicates that leakage has cccurred past cne
of the 4 solencid valves. Operator respcnse to the leakage inclucas
verification that leakage is cccurring, gquantification c¢f the leak
rate, and eventual repair of the leaking valve. A flow chart to
summarize operator response is proviced as Figure 2.

2. Initial Conditions

1. Same as Status and Surveillance
2. P-138 indicates valve leakage by a pressure increase (and eventual
alarm).

3. Operational Requirements

1. Conduct a RCS leak rate ceterminat on in accordance with established
plant procedures and compare with 1 lea2k rate determinaticn mace
prior to the pressure increase. o difference indicates that either
the prescure indicator is faulty or that the leakage has been centained
by the second isclation valve. An increase in the leak rate indicates
that not only is leakage occurring, but it is also leaking past the
second isolation valve.
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2.

If there is no change in the RCS leak rate and P-1323 indicates
roughly the same pressure as the RCS, then the most lively
situation is that a first isolation valve leaks, but the
leakage has beesn contained Sy the second valve. In this event,
no action is necessary other than to repair the leaking valve
when the plant conditions permit.

If there is no change in RCS leak rate, but P-138 does not indicate

RCS pressure, then instrument malfuncticn is possible. Mo action

is necessary other than %o repair the instrument when plant con-
ditions permit. Alternatively, the pressure increase may be due

to expansion of flui, Setween the solenoid valves Zue te containment
ambient temperature rice. This is unlikely as the linz is no* nsr=al® 7
solid, but can be inferred if the pressuras change correlates with con-
tainment arbisnt temperature fluxuation. In this event, the cowunsirean
valve (RV-175) should be temporarily opened to relieve the pressure and
the line drained when plant conditions permit.

If there is a change in RCS leak rate ‘hen both isolation valves
are leaking. If the leak rate is less than technical specification

limits, then cperaticn can continue, but the RCS leak ratas detsrminatian
should be ncnit:red Lo assure that the rate does nct increass.

neai
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ment activity and PRT parameters should be monitored to determine if the
leakage is being directed to containment or to the PRT. The leaking
valves should be repaired at the earliest opportunity and if leakage
reaches technical specification limits, the plant must be shutdown

to repair the valves. R



3.2

3.3

RCGVS Use in RCS Yentina Prior to Refualing

1.

Description of Oneration

. The RCGVS may te used to vent the RCS when the RCS is being pumped
down to remove the reactor vessel head for refueling. This is
done by aligning first the pressurizer vent and later the reactor
vessel vent to the PRT or containment while the RCS fluid
is being pumped out of the system,

2. Initial Conditions

3.

Same as Status and Surveillance except the reactor is in cold shutdown
in preparation for head removal.

Operational Pequiremsnts

1) Obtain asministrative approval to operate the RCGYS valves.

2) Initiate 2C ¢raining and line up the pressurizer vent to either
the PRT or containment. If the PRT is used, assure
sufficient 72 is supplied to the tank.

3) When the pressurizer empties, cpen the reactor vessel vent to allew
removal of fluid from che reactor vessal head.

&) After drain-cown is complete, close RCGVS valves and remove the refueling
spool-piece from the system. ’

RCGVS Use in RCS Yenting Post-Refueling

1.

Description of Oparation

The RCGYS may be used to vent the 2C$ when the RCS is being refilled follcu-
ing refueling. This is done by 2ligning the RCGVS to vent first the reactar
vessel head and *hen the pressurizer to tha PRT if the pressure in the PRT

can be kept lower than the rupture disc pressure by removal of the gas to tue
Gasecous Waste Vent System. Otherwise, vent to the containmert.
Initizl Conditions

Same as Status and Surverilence except the 0ors is partially drained from
refueling,with the systen r233y to te refilled, 2cministrative econsr

of the solencid valves may not be in force.



3) Operaticnal P2auirements

1. Obtain administrative apprevel (if required) to operate the RCGVS
valves and repower the valves. '

2. Align the system to vent the reacter vessel head to the PRT
and cormence system fill.

3. When PRT level indicates liguid flow (or, alternately, a vent
system drain may be monitered for flow) close the reactor vessel
jsolaticn valves and cpen the pressurizer isolation valves.

4. When the prassurizer is full, close all RCGYS solenoids and estadblish
administrative controls in preparation for startup.

5. The RCGVS snhould be put in the standby mode (para. 2.1)

-’S'-
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4.0 Emergency Plant Qperations

This section describes the cperation of the RCGVS in respensoe to a plant
accident which has created 2 non-concdensible gas butble in the reactor
coolant system. The specific accident which caused the bubbie to be
formed will not be discussed; instead it will be assumed that a butble
exists regardless of the specific accident scenario. It is also assumed
that means to detect the presence of the bubble exists.

4.1 Determination of VYenting Path and Curation

1. Description of Cperation -

...
The first step in the use of the RCCVS under post-2ccident conditicns
is the establishmant of the need to vent, the datermination of ths vent-
ing duraticn, and the choice of the venting path. Cetection of the gas
bubble establishes the need tc vent, and the venting duraticn ang path
are determined basaed upon the bubble size and RCS parameters.

2. Initial Conditions
1) Same as Status and Surveillance except an accident has occurred which
could lead to bubble formation.
2) The RCS fluid boundary may not be intact.
3. Operational Requiremants
1. Establishing the need to vent:

a. For the reactor vessel, if a gas bubblzs,no matter how small,
is detected in the reactor vessel by &P, heated-junction
therrmoccuple, or scme other suitable means, then there is
a need to vent the reactor vessel.

b. The presence of a nen-condansible 52s in the pressurizer
stean bubble can be indiractly ascertained by a departure
from saturaticn conditions. For a given pressurizer temcerature?,

the pressure will be highar than saturation by an é&mcunt ce-
pendent upen the steam/bubble volume and amount of gis present

in the s%zam spec2. The eifect is illustrated in Figurz 3.
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This method, however, is only useful for large gas volures

and provides an indirect indication of the volume of gas

and how long the pressurizer should be vented to remove

the gas. Further, since gas is present in the space even

during normal plant operations, the objective of venting

the pressurizer is not to remove all gas as is the case for

the reactor vessal, but to remove enough of the gas so that the

pressurizar can continue tc function efficiently to maintain and

control plant pressure. The procedural guidelines. to accerplish
this objective are as follows:

1. If a bubble is detectzd in the reactor vessel, it will be
assumed that some hydrogen has collectad in the pressurizer
as weil even i€ the gas voiume cannot be cefinitely measursd
in the pressurizer, '

2. In this case, or if hydrogen is identified in the pressurizar
independent of its presence in the reactor vesssl by cepart-
ing from saturation, sluggish pressure control, or sampling;

then there is a need to vent the pressurizer.
2. Determination of Yentirg Duration
a) For the reactor vessel, the vent duration {s selected to Le

long enough to remove the entire gas bubble from the vessel
head. The bubble size is determined by reactor vessal lave!
indicaticn, and with this information and the RCS temperature
and pressure conditions, the venting curation is determined

by referring to Figures 4 through 6 2as 2ppropriate. The
venting times are basad upcn system vent flow rates illustrated
in Figuras 7 and 8.

b) For the pressurizer, the vent duration is selected as l1ong
enough to remove a sufficient amount of the jas from the
pressurizer steam bubble to prevent the gas f-om interferrirg
with RCS pressure control. This is done by venting the
pressurizer lcng enough to remove the mass equivalent of the
stean bubble. Stezm bubble size is given by pressurizer
level instrurentation and with this and the pressurizer
temperature and pressure, the venting duration is determined by

referring
. - 7 e




to Figure 9. This vent duration is also sufficient to remove

an equivalent volume of hydrogen, should the budble be pure
hydrogen. The venting times are based upon system vent flow rates
illustrated in Figures 10 and 11,

The venting process will result in a pressure decrease witnin
the RCS,the extent of which is influenced by the venting lo-
cation, charging pump availabiiity, and the initial pressure
and temperature conditions. Figures 12 throuch 17 present
the impact of a timed vent upon systiem pressurz and
pressurizer level for the venting process. Cependent upon
initial conditions and the duration of venting requirec, it
may be necessary to temporariiy secure the venting process
before the selected venting durzticn has elapsed to restore
pressurizer level and plant pressure.

Selecticn of VYenting Path

The RCGYS removes gas from the RCS by venting the RCS either to
coniainment or to the PRT. The choice of which path to
use is based upon the following guideiines:

1) With only cne power source available, vent thrcugh the
powerad sclenoid valves.

2) With power available to both valves and the PRT
rupture disc blown,vent to the PRT if there is
water in the tank to take advantage of the cooling proviced
by this ater. If there is no water in the PRT, vent
to atm¢ -~ tere 2s this location should provide more ccmolete
mixing with the containment atmosghers and quicker access
to the hydrcgen racimbiners,
3) With power available to both valves and the PRT rupture disc in-

tact, small quantities of gas may be vented to the PRT and thus
not enter the_containment atmosphere. Larger quantities of gas

are vented directly to containment.



4.2

Venting of hy<rogen to contaimrant, either through the dirsce
path or through a ruptured PRT rupture disc, vw'11

Cause an increase of containment hydrogen concentration. Figure
18 illustrates the impact of the venting with and without hycrogan
recombiners in cperation. It is obvious that if large quantities
of hydrogen must be vented, the recombiners mus: be in operaticn
and even then hydrogen may approach combustible levels. [f the
concentration approaches combustible levels, the operator will
have to mike a decision to continue venting or to securs verte
ing until containment hydrogen levels decrease. The decision
should be base< upcn the following: .

1. Venting the reactor vessel should take priority over con-
tainmert hycdrogen limits due to the potential for interruption
of core ccoling with hydregen in the vessel.

2. Venting the pressurizer should not take priority over contiin-

ment hydrogen limits unless the pressurizer bubble is intar-
ferring with the 2bi{lity to maintain present pressurz contral.

Venting the fazctaor Yesszsl to the Containrent

This section and the following secticns cescribe peratcr acticons t2 vent
the RCS via the variocus ven* paths in the event of an accident. A summary
flow path for the venting process is proviced in Figure 19.

1. Description of Qreration

The RCG
to remove a gas butble frem the reactor vessel has Sean identified.
After obtaining acministrative 2pproval to operate the system, the
reactor vessel is vented to centainment for a time pericd dotermined
by system pressure, temperatures, and butble size.

VS is initially in standby and the need to operate the system

Initial Conditicons
Same as Status and Surveillance excest

= the RCS fluid bounzary =3y ros B2 intact
- an accident has occurred which has created a bubble 1n the reactor
vessel .



- the bubble size has boen determined and the contair~2ant vent path
chosen

3. Operational Reguirements

1. Permission to use the RCGVS is cbtained, and power restored to
the system (if applicable).

2. Using the bubble size and RCS temperature and pressure, determine
the vent duration to remove the bubble.

3. As. re that there is sufficient water in the pressurizer %to conduct
the vent without uncovering pressurizer heaters. It may be necassary
to raise pressurizer level prior to venting or to secure venting
temporarily and sestablish level if large bubbles ars to te re-
moved. Charging should be in operation during the vent te minimize
pressurizer level changes. Pressure will 21s0 drop during the vent-
ing process. The effect of the vent on pressurizer pressurs ind
level is illustrated in Figures 14 and 17. Precsuriier heaters
shoula be energized during the vent to minimize the pressure ¢ op.

4. Place tha hydragen racemb’ner(s) in operation and monitor cent2inment
Ho concentrations if not already accer lished.

§. Vent to containment by opening the containment isolation valvz and
then one of the two reactor vesssl isolation vaives.

6. Secure venting after the predeternined time has elapsed by cliesing
the reactor vessel isolation valve and then the containment is¢lation
valve.

7. Evaluate the effectiveness of the vent on tubble reroval ancd repeat
if necessary after returning RCS pressure and pressurizer level %0
desired levels.

4.3 Yenting the Rasctor Yessel to the Pressurizer Relief Tank (PRT)

1. Descripticn of Operaticn
This cperaticn is identical to the pravious section except tha ventad
gas is directed to the PRT. This path is used primarily if the con-

tainment path is unavailable or the rupture disc has already been
ruptured. It may also be used for small vubble volumes.

-1 -



4.4

2. Initial Conditions
Same as vent to containment except for the vent path
3. Operational Requirements

). Same as the vent to containment except for the vent path.

and (assuming the containment vent path is available and with the
rupture disc already ruptured) terminate venting to tne PRT by
redirecting vent flow to containment if tank water level decreases
to the point where it is no longer providina cooling for the vented
gas.

Venting the Pressurizar %o the Containment or Pressurizer Relief Tank

Description of Operation
This operation is identical to tiic previcus operations except that the pressuri-
zer is the source of vented gas. The effect of the vent on the pressurizer

\
|
|
2. During venting to the PRT, monitor vent tank instrumentation
pressure is illustrated in Fiaures 12-13 and 15-16.
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Pressure Increase and/or

|__Perform RCS Leak Rate |

Compare ;fth previous leak rate

lncrease?\\\
| no

o (s Teakag : Does P-133 read RCS pressure?]
(o] e
' [yes] I b8 leﬁl ‘\\ﬂif?

Continue to monitor leak rate. [f:utdown and repair Probably leaiing valve. Probable instrument mal-

Monitor containment & QT to eaking valves, , Repair when plant conditions| | function.

Repair when plant con-

determine leakage path. _permit. 5

Repair vaives when plant ditions permit.

[ SOmEitions pevent, If pressure rise correlates
Lith containment ambient

temperature change, vent off
pressure. Drain line when
Flgure 2 plant conditiors permit.

—d

Response to System Valve Leakage
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FIGURE ¢
VENT DURATION OF HYDROGEN vs RV. TEMP.
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FIGURE 6
VENT DURATION OF HYDROGEN vs RV . TEMP.
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FIGURE 9
VENTING DURATION FROM PZR AT P = Pgar
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FIGURE 10
STEAM (PZR)

400

800

1200

1 1 1
1600 2000 2400
FLOWK.TE, LBM/HR

|
2800

1
3200

3600

1
4000



PRESSURE, PSIA

2400

2000

—
(@)
(- ]
=

1200

800

400

FiGURE 11
HYDROGEN (PRESSURIZER:

|
400

| L 1 1
800 1200 1600 2000
- FLOW/RATE, SCFM

-22-

2

1
4

~
v

0

' 1
2800

1
5200

T e TTT——

Ra e cads



500

400

300

AP

200

100

Fiqure 12
PRESSURIZER VENT - & Pvs VENT TIME
(CCP ON - STEAM) ’

0 b 10 15 20
TIME, MINUTES

-23-



AP

FisURE 13
PRESSURIZER VENT - AP vs VINT TIME
(CCP OFF - STEAM)
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Figure 14 ”,
REACTOR VESSEL VENT - AP vs VENT TIME
(CCP ON - HYDROGEN)
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Figure 16
PRESSURIZCR LEVEL vs TIME - PRESSURIZER VENT
(CCP OFF - STEAM)
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Fiqure 17
REACTOR VESSEL VENT - Vi vs VENT TIME
(CCP ON - HYDROGEN)
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