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2.0
2.1

Introduct1on

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 emer§ency
‘operation. In addition to presentation of the operational guidelines,
the emergency operation includes a discussion of the plant response to

~ the use of the RCGVS using the layout of the RCGVS (Figure 1) and basic

.RCARVS narameters.

System Status and Surveillance

RCGVS Standby Mode

1. Description of Qperation ' } . " : . -

During normal plant operations, the Reactor Coolant Gas Vent System

is in a standby mode. Al1l solenoid isolation valves (Rv-101, 102, 103, 104, -
105, 106) are key-locked closed with appropriate administrative controls in
force to prevent inadvertent system operation.

-

2. Initial Conditions

1) RCS fluid boundaries are intact with RCGVS refueling spool-piece in -
place.
2) The plant is in any mode of operation except refueling. _ ’
3) The following interfacing systems are available for use with the RCGVS
- should the system be required.
Electrical Power for the.Valves
Quench Tank (QT) :
Containment Recombiners and Hjp Analyzers
4) The RCGVS pressure instrument (P-138) is operational.
5) A1l RCGVS solenoid valves are key-locked closed with administrative
controls imposed. Power may be removed from the valves.
6) The préssurizer vent manual valve {010-A-305) is opened.
. (Reference: Bechtel RCS P&ID 40111)

7) Manual Drain Valve (RV-200) is locked closed.

eSS, Tl



3.0

3.1

Operational Requirements:

1. The leak tightness of the RCGYS isolation valves is verified by

" 2.

periodically monitoring the RCGVS pressure indicator (P-138).
The standby status of the system is verified by assuring that
the administrative controls remain in force.

Normal Plant Operations

RCGVS Response to Valve Leakage During Normal Uperations

1.

2.

3.

Description of Operation

While in standby, P-138 indicates that leakage has occurred past one
of the 4 solenoid valves. }dperator }espoﬁﬁe to the leakage includes
verification that leakage is occurring, quantificatién of the leak
rate, and eventual repair of the leaking valve. A flow chart to
summari;e operator response is provided as Figure 2.

Initial Conditions : B .

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

Operaticonal Pecuirements

1. Concduct a RCS leak rate determinaticn in accordance with established
plant procedures and compare with a leak rate determination mace
prior to the pressure increase. Mo difference indicates that either
the pressure indicator is faulty or that the jeakage has been contained
by the second isolation valve. An increase in the leak rate indicates
that not only is lezkage cccurring, but it is also lezking past the
second isolation valve.




- 2 If there is no change in the RCS leak rate and P-138 indicates.
) roughly the same pressure as the RCS, then the most Tikely
situation is that a first isolation valve leaks, but the '
Jeakage has been contained by the second valve. In this event,
no action is necessary other than to ropa1r the leaking valve
when the plant conditions pernlt

3. If there is no change in RCS leak rate, but P-138 does not indicate
RCS pressure, then instrument malfunction is possible. No action
is necessary other than to repair the instrument when plant con-
ditions permit. Alternatively, the prassure increase may be due
to expansion of fluid between the solenoid valves due to containment
ambient temparature rise. This is unlikely as the line is not normally
. . solid, but can be inferred if the pressure change correlatss with con-
) " tainment ambiant temperature fluxuation. In this event, the downstream
valve (RV-105) should be temporarily opened to relieve the pressure and

. ' the line drained when plant conditions permit.

4, If there is a change in RCS leak rate then both isolation valves
are leaking. If the leak rate is less than technical specificétion
limits, then operation can continue, but the RCS leak rate determination
should be monitored to assure that the rate cdoes nct increase. Cocntain-

ment activity and QT parameters should be monitored to determine if the
leakage is being directed to containment or to the QT . The leaking
valses should be repaired at the earliest opportunity and if leakage
reaches technical specification limits, the plant must bg shut down

to repair the valves. )




2 RCGVS Use in RCS Venting Prior to Refueling

1. Description of Oceraticn

. The RCGVS may be used to vent the RCS when the RCS is being pumped '
dovmn to remove the reactor vessel head for refueling. This is

done by aligning first the préssurizer vent and later the reactor

vessel vent to the QT or containment while the RCS fluid

fs being pumped out of the system.

2. Initial Conditions

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

|

|

i 3. Operational Reguirerents
| .

) 1) Obtain administrative approval to operate the RCGVS valves.
. 2) Initiate RCS draining and line up the pressurizer vent to either
‘ the QT or containment. If the QT is used, assure
sufficient "2 is supplied to the tank. ,
3) When the pressurizer empties, open the reactor vessel vent to-allow
removal of fluid from the reactor vessel head. "
4) After drain-cdown is complete, close RCGVS valves and remove the refueling
_spool-piece from the system. i

3.3 RCGVS Use in RCS Venting Post-Refueling

1. Description of Qaeration

The RCGVS may be used to vent the RCS when the RCS is being refilled follow-
ing refueling. This is done by aligning the RCGYS to vent first the reactor
vessel head and then the pressurizer to the QT if the pressure in the 'QT

" can be kept lower than the rupture disc pressure by removal of the gas to the
Gaseous Waste Vent System. Otherwise, vent to the containment.
2. Initial Concitions

ta, T e - -

Same as"‘Status and Surveillance excent the RCS is partially drained from
‘ refueling,with the system ready to be refilled. Adninistrative controls
of the solenoid valves may not be in force. - '
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3) Operational Reauirements

1.

2.

Obtain acministrative approval (i¥ required) to operate the RCGVS
valves and repover the valves. -t |
Align the system to vent the reactor vessel head to the T

and cormmence system fill.

When QT Tlevel indicates liquid flow (or, alternately, a vent

system drain may be monitored for flow) close the reactor vessel
§solation valves and open the pressurizer isolation valves.

When the pressurizer is full, close all RCGVS solenoids and establish

admunxstrat1ve controls in preparation for startup.
The RCGVS should be put in the standby mcde (para. 2.1)




- 4.1

Emergency Plant Operations

This section describes the operation of the RCGVS in response to a plant
accident which has creatsd a non-condensible gas bubble in the reactor
coolant system. The specific accident which caused the bubble to be
formed will not be discussed; instead it will be assumed that a bubble
exists regardless of the specific accident scenario. It is also assumed
that means to detect the presence of the bubble exists.

Determination of Venting Path and Duration

1. Description of Operation

The first step in the use of the RCGVS under post-accident conditions

is the establishment of the need to vent, the determination of the vent-
ing duration, ard the choice of the venting path. Detection of the gas
bubble estzblishes the need to vent, and the venting duration and path
are determined based upon the bubble size and RCS parameters.

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

a. For the reactor vessel, if a gas bubble,no matter how small,
is detected in the reactor vessel by aP, heated-junction
thermocouple, or some other suitable means, then there is
a need to vent the reactor vessel.

b. The presence of a non-condensibie gas in the pressurizer
steam bubble can be indirectly ascertained by a departure

from saturation conditions. For a given pressurizer temperature,

the pressura will be higher than saturation by an amount de-
pendent upon the steam/bubble vclume and amount of gas present
- in the steam space. The eifect is illustrated in Figure 3.
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This method, however, is only useful for large gas volumes

and provices an indirect indication of the vqlume 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 vessel, but to remove enough of the gas so that the

pressurizer can continue to function efficiently to méintain and

"control plant pressure. The proceduré1 guidelines. to accomplish

this objective are as follows:

1. If a bubble is detected in the reactor vessel, it will be
assumed that’some hydrogen has collected in the pressurizer
as well even if the gas volume cannot be definitely measursd
ifn the pressurizer.

2. In this case, or if hydrogen is identified in the pressurizer
independent of its presence in the reactor vessel by dspart-
fpg from saturation, sluggish pressure control, or sampling;
then there is a need to vent the pressurizer. .

2. Determinaticn of Yenting Duration

a) For the reactor vessel, the vent duration is selected to bte

b)

long enough to remove the entire gas bubble from the vessel
head. The bubble size is determined by reactor vessel level
indication, and with this information and the RCS temperature

and pressure conditions, the venting duration is determined

by referring to Figures 4 through 6 .as appropriate. The
venting times ar2 based ugon systiem veht flow rates illustrated
§n Figures 7 and 8.

For the pressurizer, the vent duraztion is selectec as long
enough to remove a sufficient arcunt of the gas from the
pressurizer stezm bubble to prevent the gas from interferring

" with RCS pressure control. This is done by venting the

pressurizer lcng enough to remove the mass equiv2lent of the
steam bubble. Stezm bubble size is given by pressurizer
level instrucentztion and with this and the pressurizer
temperature and pressure, the venting duration is determined by

referring
-7 -
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té }igure 9. This vent duration is also sufficient to remove
an equivalent volume c¢f hydrogen, should the bubble be pure
hydrogen. The venting times are tased upoh sysfem vent flow rates
§1lustrated in Figures 10 and 11.
¢) The venting process will result in a pressure cecrease within
the RCS,the extent of which is influenced by the venting lo-
cation, charging pump availability, and the initial pressure
and temperature conditions. Figures 12 throush 17 present
the impact of a timed vent upon system pressure aad
pressurizer level for the venting process. Depencent ubon
fnitial conditions and the duration of venting required, it
may be necessary to temhorari]y secure the venting process
before the selected venting duraticn has elapsed to restore
. pressurizer level and plant prassure.
‘ 3. Selection of Venting Path

The RCGYS removes gas from the RCS by venting the RCS either to

containment or to the QT . The choice of which path to

use is based upon the foT]owiﬁg guidelines:

.1) With only one power source available, vent through the
powered solenoid valves.

2) With power available to both valves 2nd the Qf
rupture disc blown,vent to the QT if there is
water in the tank to take advantage of the cooling proviced
by this water. If there is no water in the QT , vent
to atmosphere as this location should provide rore complete
mixing with the containment atmosphers 2nd quicker access
to the hydrcgen recsmbiners.

:3) With power available to both valves and the QT rupture disc in-

‘ tact, small quantities of gas may be vented to the QT and thus»
not enter the containment atmosphere. Larger quantities of gas

are vented directly to containment.
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4. Venting of hydrogen to containment, either through the direct

path or through a ruptured QT rupture disc, will’

cause an increase of containment hydrogen concentration. Figure
18 {llustrates the impact of the venting with and without hydrogen
recombiners in operation. It is obvious that if large quantities
of hydrogen must be vented, the recombiners must be in operation
and even then hydrogen may approach combustible Tevels. If the
concentration approaches combustible levels, the operator will
have to make a decision to continue venting or to secure vent-

ing until containment hydrcgen levels decrease. The decision
should be basad upon the following: S

1. Venting the reactor vessel should take priority over con-
tainment hydrogen limits due to the potential for interruption ;
of core cooling with hydrogen in the vessel.

2. Venting the pressurizer should not take priority over contain-
"ment hydrogen limits unless the pressurizer bubble is inter- .
- _ - ferring with the ability to maintain present pressure control. ~

Venting the Resactor VYessel to the Containment

This section and the following secticns describe operator actions to vent
the RCS via the various vent paths in the event of an accicdent. A summary
flow path for the venting process is provided in Figure 19.

1. Description of Operation

The RCGVS is initially in standby and the need to operate the system
to remove a gas bubble from the reactor vessel has besn identified.

" After obtaining ac¢ministrative approval to operate the system, the
reactor vessel is vented to cocntainment for a time pericd datermined
by system pressure, temperatures, and bubble size,

2. Initial Conditions
Same aé Status and Surveillance except ‘
- the RCS fluid bounZary may not be intact : - ?
- an accident has occurred which has created a bubble in the reactor
vessel *

e 9 -
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.-

' . - the bubble size has been determined and the containment vent path
chosen . : . {
- gg;}:y that containment isp]ation'has occurred before venting operations
3. OperatjbnaT Reguirements

1. Permission to use the RCGYS 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. Assure that there is sufficient water in the pressurizer to conduct
the vent without uncovering pressurizer heaters. 1t may be necessary
to raise pressurizer level prior to venting or to secure venting
temporarily and reestablish level if large bubbles are to bte re-

| moved. Charging should be in operation during the vent to minimize

| : pressurizer level changes. Pressure will also drop during the vent-

| o ing process. The effect of the vent on pressurizer pressure and

i Jevel is illustrated in Figures 14 and 17. Pressurizer heaters

| ‘ should be energized during the vent to minimize the pressure crop.

4. Place the hydrogen recombiner(s) in operation and monitor containment

Hé§concentrations if not already accomplished. . '

" §. Vent to containment by opening the contzinment jsolation valve and

’ then one of the two reactor vessel isolation valves.

} 6. Secure venting after the predetermined time has elapsed by closing

| the reactor vessel isolation valve and then the ‘containment isolation
valve.

7. Evaluate the effectiveness o7 the vent on tubble removal and repeat

{f necessary after returning RCS pressure and pressurizer level to

desired ievels.

4.3 VYenting the Reacter Vésse1.to thé Quench Tank (QT)

1. Descripticn of Operation
This cperation is identical to the previous cection except th2 ventad
gas is:‘directed to the QT . 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 bubble volumes. ,

-1 -
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l 2. Initial Conditions

" same as vent to containment except for the vent path
3. Operational Requirements

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

2. During venting tc the QT . monitor vent tank instrumentation
and (assuming the containment vent path is available and with the
rupture disc already ruptured) terminate venting to tne QT by
redirecting vent flow to containment if tank water level .decreases
to the point wheré it is no longer providing cooling for the vented

gas.

4.4 Venting the Pressurizasr to the Containment or Ouench Tank °

) Descriptior of Qperaticn

’ " This operation is identical to the previous operations except that the pressuri-
"zer is the source of vented gas. The effect of the vent on the pressurizer
pressure is illustrated in Fiqures 12-13 and 15-16.

-1 -
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FIGUPE 1

<BEACTOR COOLANT GAS VENT SYSTEM
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Pressure Increase and/or
Alarm (P-138)
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‘Perform RCS_Leak Rate

|

Compare with previous leak rate
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[Goes P-138 read RCS pressurc?)
) — :
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no

| Continue to monitor leak rate. Ei
i Monftor containment & QT to

determine leakage path,
Repair valves when plant
| conditions permit.

hutdown and repafir| - - |Probably leaking valve.

eaking valves, | -
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figure 2 :, s
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' . Response to System Valve Leakage' [ . -

Probable instrument mal-
function,
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with containment ambient
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plant conditions permit.
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Fiqure 19 - neevs Aceident Response ‘

Accident Occurs

' Moni tor For ‘!iubble Formation ' echack Bubble Status s__a_s__i -
; _ L Necessary | U
Bubb*/e in Reactor _
/ Yessen\, ,
| - Yes : No : :
Determine bubble s‘lm « Eit Lr non-condensibles in pressdrizer or previous i

vent duration vent of RV o ‘,
| Determine vent sink Yes No ]
. Energize pressurizer heaters, establish ; , Determine ent duration No need to vent ) i
1 charging fiow, verify pressurizer level *-° - . : |
{ © .~ . - Determine vent size , 3
i, ] . . ) i
| | obtatn administrative approval , ~+ Energizer pressurizer heaters, verify pressurizer level, f
to vent - : C charge 1f necessary o
. ’ . . i
Energize 17 recombiner Obtain administrative approval to vent :
; Proceed with vent ~ Energize H "recorbiner and monitor Hy concentration -
f (nexft page) C o At exposurezlimits o
. Proceed \f{t" Vent 1, With adequate RCS pressure control,
1 K (next page) Do not vent until Hp'concentration
1. S : . ) . is acceptable, ors
) | . ’ : .
B E ' T - 2. with inadequate-RUS pressure control
2K S o . : . or 1f vent path is to intact Q.
- . ¥ e c | proceed with vent,
. , ‘e - . , (next page)
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L | .
Vent to QT for timd interval Vent to containment for timed intarval

%  Monitor QT Conditions

Near ruptu?%‘digc setpoint?

No Ye
(Operator Option) .
Continue Vent 1. Secure Vent and Switch to
containment vent, or, '

2. Continue vent through
ruptured rupture disc, .-

" Secure vent after timed interval

Recheck Bubble Status as necessary - . L .

< .
[
!

- 1




