GULF STATES UTILITIES COMFPANY

A R T A

February 1, 1985
RBG-20062
File No. G9.5,
G9.8.6.2
Mr. Harold R. Denton, Director
Office of Nuclear Reactor Regulation
U. S. Nuclear Regulatory Commission
Washington, D. C. 20555

Dear Mr. Denton:
River Bend Station-Unit !
Docket No., 50-458

Enclosed 1s the Gulf States Utilities Company (CSU) response to Safety
Fvaluation Report (SER) Confirmatory Item #19 - Hydrogen Control (SER
Section 6.2.5, Page 6-32/33.) Attachment | contains the GSU
endorsements for various Hydrogen Control Owners Group  (HCOG)
submittals. These letters should be utilized to provide background and
reference material for SER Confirmatory Item #19. Attachment 2 contains
a revision to the Request for Additional Information (RAI) on the
Hydrogen Ignition System (HIS) transmitted to W. J. Cahill (GSU) by A.
Schwencer (Nuclear Regulatory Commission - NRC) on December 2, 1983 and
supercedes the original GSU response from J. E. Booker (GSU) to H. R,
Denton (NRC) dated December 30, 1983 (CSU Letter No. RBG~16679).

Enclosure | contains a revised response to FSAR Question 480,40
(Section 6.2) providing additional information on a RBS-specific
Hydrogen Control Program. An FSAR description of the Hydrogen Ignition
System based on the information noted above will be provided to the
Staff by March 29, 1985. 1In addition, GSU will submit the results of
the CLASIX-3 Computer Code (used to predict containment temperature and
pressure) by February 15, 1985, Also the results of a limited
equipment survivability analysis and a specific program plan addressing
the generic HCOC efforts will be provided by March 15, 1985,

Singerely,

Manager-Engineering,
Nuclear Fuels & Licensing
River Bend Nuclear Group

JEB/WJR/JWL/kt
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HGN-017,

HGN=024,

ATTACHMENT 1|

HYDROGEN CONTROL OWNERS GROUP (HCOG) SUBMITTALS
APPLICABLE TO RIVER BEND STATION

January 15, 1982, from J. D. Richardson (Chairman, HCOG)

to H. R. Denton (Director, NRC-NRR) "Hydrogen Control Owners
Group (HCOG) BWR-6 Mark I11 Containment Sensitivity Study for
Hyarogen Generation Event".

April 8, 1982, from Richardson (Chairman, HCOG) to Denton
(Director, NRC-NRR) "Hydrogen Control Owners Group (HCOG)
BWR-6 Mark III Report on Hydrogen Control Accident Scenarios,
Hydrogen Generation Rates and Fquipment Requirements".

February 9, 1984, from S. H. Hobbs (Chairman, HCOG) to Denton
(Director, NRC-NRR) "Hydrogen Control Owners Group BWR-6
Mark IIT Final 1/20th Scale Test Report",

April 2, 1984, from Hobbs (Chairman, HCOG) to Denton
(Director, NRC-NRR) "Hydrogen Control Owners Group
Responses to NRC Requests for Additional Information".

June 7, 1984, from Hobbs (Chairman, HCOG) to Denton
(Director, NRC-NRR) "Mark II1 Hydrogen Control Owners
Group Final Whiteshell Ignition Test Report".

December 14, 1984, from Hobbs (Chairman, HCOG) to Denton
(Director, NRC~NRR) "Hydrogen Control Program Plan",




ATTACHMENT 2

REQUEST FOk ADDITIONAL INFORMATION FOR USE IN THE EVALUATION OF
THE HYDROGEN IGNITION SYSTEM FOR THE RIVER BEND STATION, UNIT 1
MARK III CONTAINMENT

l. Provide a detailed description of the Hydrogen Ignition System
(HIS) and its power supplies; include the total number of
igniters, the numbers of circuit breakers, and a simplified
electrical system schematic showing all the above stated items
and any other major components.

RESPONSE

The design of the Hydrogen Control System (HCS) is based on the
concept of providing distributed ignition sources so that
hydrogen combustion is accomplished in a controlled manner. The
HCS consists of a total of 104 igniters, powered by two
physically separate and electrically independent divisions each
containing 52 igniters. Division I 1s powered from motor
control center I[EHS*MCC2A and Division II is powered from motor
control center IEHS*MCC2K., A simplified electrical schematic
showing the HCS power distribution and associated circuit
breakers is provided in TAB 1, The HCS power distribution for
the HCS includes combination starters with remote control
switches for each electrical division in the main control room.
The main transformers for each division are 15 KVa, 480 Volt to
120 Volt transformers. The main distribution panels are (20
Volt with five molded case circuit breakers utiiized in each
panel.

The control circuits for the igniters are provided in TAB 1l

F Provide the following igniter iuformation:
a, Vendor;
b, Model;

€ Qualification Program; and
d. Design Criteria
RESPONSE

The HCS igniter assembly 1is supplied by the Tower Systems
Division of Morrison-Knudson (Model No., 6043), These igniters
meet the OA requirements of GSU's 1OCFR50, Appendix B program
and are qualified to TEEE-323-1974 and 1EEE-344~]1975, ("Hydrogen
Igniter Nuclear Environmental (Qualification Report", No.
A=-554-83, by Power Systems Division).




3.

4.

Provide a detailed description of the preoperational
surveillance and periodic testing programs, as expected to be
reflected in the River Bend Technical Specifications of the
HIS. Specifically, the response should include the following
information:

a. How will the system be tested? Specifically, what
indication will be available to show that a particular
igniter is or is not functioning properly?

b. Specify the frequency of testing.
RESPONSE

GSU and the Hydrogen Control Owners Group (HCOG) are
participating 1in a joint effort to address HCS Technical
Specifications. Limiting Conditions for Operation and
Surveillance Requirements will be addressed by this joint
effort. Igniter operability will be deuonstrated by direct
observation of energized digniters in accessible areas of the
containment or by measurement of current demand for igniters in
inaccessible areas. The minimum number of igniters required to
be operable will be basec on RBS igniter locations and
acceptance criteria. When the HCOG effort is complete, this
{nformation will be wused to rvevise the RBS HCS technical
specification.

Describe the glow plug igniter selection program; i.e., how
will actual 1gniters be selected for installation in the
assemblies.

RESPONSE

Igniters are tested to demonstrate acceptable performance prior
to installation in the assemblies. Each of the installed
General Motors AC Division Model 7G igniter glow plg;u is
required to attain a minimum surface temperature of I1500°F at
a normal input voltage of 120 Vae # 10Z, 60 Hz *+ 10% before
installation. After installation at RBS, the digniters will be
tcltsd to demonstrate that the minimum surface temperature of
1700°F 1s maintained with a nominal 120 Vaec, 60 Hz input.

Provide construction drawings for several typical igniter
mounts in the wetwell and containment regions. Also, provide a
complete list of the approximate elevation, azimuthal and radial
coordinates for each igniter in containment, and the corres-
ponding elevation coordinate of the nearest ceiling (include a
description of the nearest ceiling, i.e., open, solid, grated).
Indicace whether all enclosed regions of the containment are
served by redundant igniters.



RESPONSE

RBS has finalized the igniter locations in the containment and
drywell. The hydrogen igniters have been located in accordance
with the following location criteria.

C.

Hydrogen can be released to the containment atmosphere
through the safety relief valves or through the drywell
vents. In both cases hydrogen exhausts through the
suppression pool. Therefore, igniter assemblies are
located 1in a ring above the suppression pool as well as at
other locations throughout the containment.

Hydrogen can be released to the drywell atmosphere
through a pipe break in the drywell. Therefore, igniter
assemblies are located throughout the drywell.

In open areas of the containment and the drywell, igniter
assemblies are located 1in accordance with the following
criteria:

i. Assuming only one Class 1E divisional power supply
is functional following an accident, a maximum
distance of 60 ft, exists between the operable
igniters.

i1. Assuming both Class |E divisional power supplies
are functional following an accident, a maximum
distance of 30 ft., exists between the operable
igniters.

Igniters are located in all enclosed volumes/areas within
the containment subject to possible hydrogen accumulation
and pocketing. At least two igniters are located in each
volume/area and are powered from separate Class IE
divisional power sources.

Hydrogen has a very large difference between the upward
and downward flame propagation limits (4,12 hydrogen by
volume for upward, 9% for downward and 67 for horizontal -
refer to NUREG/CR-2530 (SAND82-0218) draft report "Review
of the Grand Gulf Igniter System", Sandia National
Laboratory), Igniter assemb)ies at RBS are positioned so
that they can burn out large volumes of lean mixtures with
upward propagation of flames (with the exception of
fgniters which are located close to the surface of the
containment dome because of lack of structural supports in
the dome). Igniters are located near or below the
mid-plane regions of volumes/areas being protected and,
where possible, away from large, solid surfaces, including
surfaces above the igniters (i.e., ceilings or other
structures).



£, In open spaces in the containment and the drywell,
locations of the igniter assemblies at the same elevation
are alternated with respect to their Class 1E divisional
power source. In addition, igniter assemblies are
symmetrically staggered in azimuthal positions with
respect to those located on the next lower and higher
elevations in order to maximize the number of likely
hydrogen ignition points.

B Two igniters, powered from separate Class IE divisional
power sources, will be located within 30 ft. of each
hydrogen mixing system inlet terminal. Two  igniters
located within 30 ft. of each hydrogen mixing system fan
exhaust and each of these two igniters is powered from
separate Class lE divisional power source.

h. Igniters are located in the chimneys Shoilt space and
staircases at aximuth positions 150, 2257, and
3157) at each floor elevation and powered by either
Class lE divisional power sourcer.

TAB III gives the igniter locations. The igniter locations are
approximate since some relocation may be necessary to facilitate
mounting. All enclosed regions within the containment are
served by redundant igniters. Mounting details for the igniters
in the containment dome are provided in TAB IV.

For each floor level within the containment annular region and
within the drywell, provide the cross~sectional flow area
through the floor and identify the various areas, such as
gratings, solid regions, or equipment blockages.

RESPONSE

A tabular 1list for each floor elevation in the containment and
drywell indicating total surface area and total clear area is
provided in TAB V.

Discuss the adequacy of the igniter assembly design to
withstand the effects of pool swell events and the drywell
negative pressure transient.

RESPONSE

The hydrogen igniter assemblies are qualified to withstand LOCA
loads. The ability of the igniter assembly to withstand a
negative pressure transient is being evaluated by HCOG (see RAI
No. 15).

Provide full size (Size E) sectional drawings of the
containment; and identify on these drawings the location of each
igniter, its electrical division, the location of the drywell
mixing system lines and the containment fan coolers/ducting.




Also, provide a list, including the location on the sectional
drawings of the equipment required to accommodate hydrogen
burning.

RESPONSE

The locations of the hydrogen igniters are included in TAB VI.
The locations of the hydrogen mixing/purge system and the
containment fan cooler and ducting are provided in TAB VII. A
1ist of equipment required to survive a hydrogen burn is given
in TAB VIII. This equipment was selected based on the following
criterion.

- Equipment and systems required to mitigate the
consequences of the event

- Equipment and structures required to maintain the
integrity of the containment pressure boundary

- Systems and components required to recover the
core
- Instrumentation and systems required to monitor

the course of the event

The effects of hydrogen combustion are limited to the
containment and drywell. Only equipment located in these two
compartments has been evaluated for inclusion on the
survivability list.

In addition, components have been excluded from the list of
equipment required to survive a hydrogen generation event based
on their failure mode or prior operation. Degraded core
accidents evolve over a relatively long period of time before
zircaloy oxidation begins. Many components will have performed
their safety function before hydrogen combustion can begin. If
these components are not required to function during or after
hydrogen combustion, and 1f failure of the component will not
compromise plant safety, then the component is not required to
survive these accidents.

Specific exclusions used in developing the RBS equipment list
are as follows:

- Components which have performed their active
safety function prior to a hydrogen burn.

- Isolation wvalves which remain in the closed
position; i.e., fail closed or "as is."

- Isolation valves which are open post-LOCA, fail in
the "as 1s" position and also have a redundant
motor-operated isolation valve outside containment
for functional backup.



10.

11.

- Check valves which are qualified for reactor
pressure and temperature with no safety-related
instrumentation or electrical function are assumed
to mechanically survive a hydrogen burn.

- Equipment and/or components which fail in a safe
condition with no subsequent functional
requirement.

- Manually operated valves or dampers which remain

in the "as is" position (i.e., normally open or
normally closed) are assumed to survive a hydrogen
burn.

Discuss the consideration of the effects of local jet
impingement on the igniter assembly due to the LOCA break.

RESPONSE

The hydrogen igniter locations are being evaluated for the
effects of local jet impingement 1in the RBS high energy line
break (HELB) analysis. The effect of local jet impingement on
overall HCS performance will be evaluated. 1f the analysis
indicates that the hydrogen igniter system function would be
adversely affected by local jet impingement due to a LOCA break,
it will be included and evaluated in the HELB analyses.

Discuss the effect of temporary water submergence on igniter
performance. For these igniters, describe the testing which
will be performed to assure igniter performance before, during
and after being subjected to submerged conditionms.

RESPONSE

The hydrogen igniters are required to be operable after being
tempcsarily submerged 1in water. Testing procedure and test
results are as reported in Morrison-Knudsen's Power Systems
Report #A-554-83,

Considering the actuation criteria for safety syscems,
including operator action:

a. Under what conditions are the containment fan coolers
activated?
b. How long after the containment fan coolers are actuated

do the fan coolers attain full flow rate?

e During an emergency situation, when would the FHIS be
activated?

d. What role, if any, would the hydrogen recombiner play
with respect to the HIS?



RESPONSE

The containment unit coolers operate continuously under normal
conditions. The unit coolers are automatically loaded onto the
emergency diesels within 10 minutes following a loss of offsite
power. Two of the three unit coolers are engineered safety
features and operate automatically within 10 minutes after
receiving a high drywell pressure signal (see FSAR Section
6.2.2.2). No operator action 1is required to actuate the
containment unit coolers. The unit cooler fans attain full flow
rate within 8 seconds of being actuated. GSU is participating
in the BWROG Emergency Procedure Committee along with the other
HCOGC members in developing a generic Mark I, II, and III
Emergency Procedure GCuideline for hydrogen control. When the
generic guideline is finalized, it will be incorporated into the
RBS Emergency Operating Procedures. These procedures will
contain guidance for the operator on activation of the HCS and
the operation of the hydrogen recombiners.

Regarding the containment atmosphere mixing/cooling mechanisms:

a. Describe the distribution of the flow rate and the
expected flow patterns of the containment unit coolers in
the containment/wetwell regions. Discuss the differences
{f either Train A or Train B is activated and if both
trains are activated at the same time.

b. What are the elevations and radial positions of the
ducting?

es Describe the sprays, fans or other systems. Identify and
include available non-safety systems, e€.g., fire

protection devices or drywell coolers that could move air
or provide cooling in the drywell, containment or wetwell
regions and estimate the air velocities and the cooling
effects in the respective regions due to these systems.
I1f non-ESF systems are assumed to be available during the
accident period. discuss the operator action necessary to
actuate/ operate such systems.

RESPONSE

a, The containment ventilation system consists of three 507
capacity unit coolers each capable of providing 50,000
cfm. During normal operation two of the three unit
coolers operate to maintain design ambient conditionms.
Following a LOCA, one containment cooler (two of the three
are designed as engineered safety features) is required tc
operate (with the second on standby) as part of the
containment heat removal system to condense steam. The
ventilation system ductwork provides for distribution of
the flow throughout the containment as shown on FSAR
Figure 9.4~7¢. Following a LOCA, if the duct distribution

B e
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system is available, approximately 15,000 cfm 1s
distributed above the refueling floor (el 186'3"),
Approximately 8,000 cfm i¢ supplied directly 4into the
wetwell region via & ducts atrached to the grating at the
HCU floor (el 114'0"), The remaining 27,000 cfm 1is
distributed at wvarious locations in the containment
between el 114'0" and 186'3". Flow distribution is nearly
identical no matter which unit cooler is in operation.
During normal operation, when two unit ccolers are in
operaticn concurrently, all flow rates are approximately
doubled.

1t should be noted that the containment ventilation system
distribution network is seismically supported but is not
designed for post-LOCA service. Fressure relief dampers
are located in the safety related portion of the ductwork
connecting the two ESF coolers. These dampere open under
a positive differential pressure of 15" WC and remain open
to protect the ESF fans and motors from a post-LOCA
containment pressurization transient. After the relief
dampers open, the operating ESF unit cooler recirculates
air from the containment volume between el 162'3" and
186'3".

b. The Reactor Plant Ventilation System P&ID 4is shown in
FSAR Figure 9.4-7c. The referenced drawings of TAB VII
1ist the elevations, radial positions, flow rate and flow
direction of the release points.

Ce Four non safety related recirculation fans are located
above the polar crane. These fans, which are described in
FSAR Section 9.4.6.2.1, provide continued movement of air
in the containment dome when operating. These fans are
not designed to operate post LOCA.

The drywell ventilation system as described in  FSAR
Section 9.4.6.2.2 1s not nuclear safety related and would
not be operable immediately following a LOCA but would be
available following loss of offsite power. There are no
fire protection sprinklers in the containment or drywell.
The systems assumed to be available during an accident
seriod are discussed in the FSAR Section 6.2.Z.

Describe the operation ¢f the Combustible Gas Control System
(cecs), e.g., drywell mixing fans, and the containment fan
coolers during hydrogen burns. Include the conditions leading
to and consequences from these svstems on the burning of
hydrogen; such as, will the fan coolers promote hydrogen burning
or will the ducting for the fan coolers be crushed by a pressure
pulse?

RESPONSE
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The Combustible Gas Comtrol System (CGCS) will be operaticmal as
will the containment unit coolers during hydrogen burns. In
addition, the Hydrogen Mixing System will continue to operate
after initiation since the flow path 1s pipe rather cthan
ducting. The containment ventilaticn system is protected from
external overpressure transients by relief dampers. In
addition, localized crushing of ducting does not affect the heat
removal function of the unit coolers or their mixing functicn.
Portions of the containmen” ductwork may deform im the vicinity
of local burning but general crushing is not expected for
scenarics with diffusion burning. Operation of these systems
promotes mixing of the containment and drywell volumes. The
operation of the containment ventilation system enhances the
natural convection patterns and supply of oxygen to areas of
diffusive burning.

The potential for existence of combustion phenomena unique to
the drywell will be evaluated by HCOG. The RBS hydrogen mixing
system design and operation will be included din this
evaluation. If the HCOG criteria for the existence of inverted
diffusion flames in the drywell is satisfied, a program will be
established to quantify the effect of inverted diffusion flames.

Provide the following plant specific CLASIX-3 (with the
recommended passive heat transfer model described in NUREG-0588)
containment transient analysis. Alsc, provide and justify the
assumptions to be used.

a. SORV Base Case Transient
b. Small Break LOCA Base Case

e Provide plant unique parametrics; 1i.e., the effects on
pressure/temperature of: 1) the various containment
safety systems; and 2) the various input assumptions that
need to be made.

RESPONSE

The HCOG 1is currently evaluating whether to incorporate the
NUREG-0588 heat transfer model or some less conservative model
into the CLASIX-3 computer code. GSU 1is incorporating the
NUREG-0588 heat transfer model im our CLASIX-3 analysis even
though we believe that the 87 revaporization given in this NUREG
ie overly conservative and that bases exist can be made for
using a 122 revaporization based on the Carolina-Virginia Test
Reactor (CVTR) experiments. GSU has not performed our base case
CLASIX~3 analyses. But, when completed, this analysis will
include the SORV Base Case Transient and the Small Break LOCA
Base Case. These analyses will incorporate our plant unique
safety systems and containment design.
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Plant unique parametrics due to variations in input assumptions
will not be performed. GSU feels that these parametrics are not
required since the HCOG Containment Semsitivity Study (HCN=001)
adequately addressed the variation of temperature and pressure
with input assumptions.

The RBS containment analysis will utilize more conservative
hydrogen burn parameters than the proposed HCOG containment
response analysis acceptance criteria. The parameters to be
used are:

1) Minimum hydrogen volume fraction required 0.08
for ignicion.

2) Minimum hydrogen volume fractiom te support 0.08
flame propagation.

3) Hydrogen fraction burned 0.85
(Burn completeness)

4) Minimum oxygen volume fraction to support 0.065
ignition.

5) Minimum oxygen volume f:iaction to support 0.0
combustion.

6) Speed of propagation (flame speeds) 6 ft/sec

GSU feels that the hydrogen burn parameters used in the HCOG
acceptance criteria are more realistic and can be Justified
based on current experimental evidence; however, GSU has elected
to use higher values for additional conservatism.

Initial conditions for analysis for oxygen, nitrogem and steam
partial pressures will be calculated from compartment
temperatures, pressures and relative humidities.

Hydrogen release histories generated by a recognized “ndustry
code, such as MARCH or BWR HEATUP CODE will be used as input to
the containment response analysis.

Provide an evaluation of the consequences of the most severe
pool dynamic loads created by the combustion of hydrogen. It is
necessary to address the effects on both structures and
equipment. Your evaluation should consider the effects of
combustion in the drywell and combustion in the wetwell and
containment. For events which produce combustion in  the
containment and which cause pocol water to reverse flow into the
drywell, your analysis should consider the cooling effect of the
spilled water acting as a spray to the drywell atmosphere and
its effects on the pressure transient.

RESPONSE
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The HCOG 1is evaluating the potential for positive and negative
pool swell, If this evaluation concludes that loads are in
excess of those currently predicted for DBA conditions, then GSU
will determine if any essential drywell structures or equipment
required to survive a hydrogen burn should be reanalyzed for
pool swell loads.

Provide an evaluation of the consequences of the most severe
negative and positive pressure differentials created by the
combustion of hydrogen considering the following:

a. The steel containment structure and penetrations (include
the long term effects of oxygen depletion).

b. The drywell structure
. Personnel air locks and equipment hatches

d. The equipment between the drywell and containment (€.8+»
drywell mixing system).

RESPONSE

The evaluation of the ultimate pressure retaining capacity of
the containment, drywell, equipment hatches, personnel air locks
and penetrations was provided in a letter submittal dated
September 30, 1983 from J. E. Booker to H. R. Denton. This
evaluation demonstrated that the containment can withstand 56
psig which compares favorably with 26.3 peig obtained from the
preliminary River Bend Station specific CLASIX-3 analysis. The
ability to withstand negative pressure differentials Wwas
provided in a letter submittal dated June 25, 1984 from J. E.
Booker to H. R. Denton. The ultimate negative (reverse)
pressure capability of the containment Iis -4.82 psid. The
maximum calculated negative containment pressure resulting from
complete combustion of an amount of hydrogen corresponding to a
757 metal-water reaction, oxygen depletion +and subsequent
cocldown of the containment atmosphere is -3.1 psid. This is a
very ccnservative estimate of the negative containment pressure
due to the assumption of zero relative humidity both before and
after the hydrogen burn event and the assumption that there was
no additional positive pressure due to hydrogen or staam
remaining 4in the containment. The design negative pressure for
the drywell including the drywell wall, hatches, doors, and
penetrations is -20.0 psid. When the Base Case CLASIX-3
analysis is complete the negative pressures produced by hydrogen
burns will be compared with these pressure differentials.

The hydrogen mixing system, as well as other penetrations, has
the same integrity as the remainder of the drywell boundary.
When initiating the mixing system inlet valves must be opened
prior to the accuation of the exhuast valves. The mixing system
fan cannot be activated until the inlet and outlet valves are
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open. When the drywell and containment pressures are equalized
by cpening the inlet valves and when the outlet valves are
opened the di_ ferential pressure across the fan is negligible.

Are there accident sequences that might lead to the
introduction of hydrogen and steam directly into the containment
without having passed through the suppression pool? Include the
potential of using the drywell mixing fans and the associated
drywell line penetrations which provide a bypass path around the
pool.

RESPONSE

There are no credible accident sequences that night lead to the
introduction of hydrogen and steam directly into the containment
without having passed through the suppression pool. All
sequences evaluated require multiple equipment failures and/or
operator error and are therefore not considered to be credible.
Operation of the hydrogen mixing system will be addressed in the
River Bend Statior. Emergency Operating Procedures.

Provide an evaluation of the potential and consequences of
flame acceleration in the various containment regions including
consideration of circumstances leading to a tramsition to
detonation.

RESPONSE

No areas of the River Bend Station containment were identified
that are conducive to flame acceleration or which will provide
conditions leading to a transition to detonation.

Provide a discussion of the emergency procedure guidelines to
be followed for actuation of the igniter system, the Combustible
Gas Control System, the containment fan coolers, ADS, and post-
accident purging/venting. This discussion should address the
evaluation of the following items:

a. Justification for manual instead of automatic actuation

b. Interfaces with existing BWR EPG package (Rev. 2)

c. Justification for the time available for operator action

d. Justification for the signals/setpoints intended to
direct action and the impact of using such signals both on
core recovery procedures and containment environmental

transients.

RESPONSE

GSU 1s participating in a joint HCOG/BWROG effort to develop a
generic hydrogen control Emergency Procedure Guideline. This
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guideline will be incorporated into the RBS Emergency Operating
Procedures when finalized.

Considering River Bend's unique containment safety eystem with
respect to other Mark III's, discuss how the HCOG research
program will be applicable to the River Bend design.

RESPONSE

The unique River Bend Station containment design features (unit
coolers instead of sprays and the RBS containment configuration)
are included in the Quarter Scale Test Program being conducted
by the Hydrogen Control Owners Group (HCOG) of which Gulf States
Utilities is a member. Other aspects of the HCOG Hydrogen
Control Program which address RBS plant unique features are the
evaluation of the drywell response to degraded ccre accidents
and generation of a combustible gas control EPG.

Discuss how the results of the HCOG tests and plant specific
analysis will be used tc determine the most severe thermal
environment in the drywell and containment/wetwell regions of
River Bend for evaluating the thermal response of the equipment
required to survive hydrogen burning.

RESPONSE

The results of the HCOG tests and the River Bend Station
specific CLASIX-3 analysis will be used to determine the thermal
envircnment within the containment and drywell to demonsirate
equipment survivability. The thermal environments produced by
diffusion flames, deflagrations and 1if necessary inverted
diffusion flames shall be defined as appropriate for the
locatiors of equipment required to survive a hydrogen generation
event. The most severe environment will be the case which
results in th2 most severe thermal loading on the equipment
analyzed. The thermal profiles used in the survivability
analysis will be based on realistic empirical data and/or
analysis. Factors of conservatism will not be applied to the
definition of the thermal environment.
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TAB 1

SIMPLIFIED ELECTRICAL SCHEMATIC
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TAB 11

HCS 480 V CONTROL CIRCUIT
ELEMENTARY DIAGRAM

12210-ESK-6HCS04
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TAB 111

HYDROGEN IGNITER LOCATIONS




HYDROGEN IGNITER SYSTEM

Igniter Location
Elevation Azimuth

(degrees)

Igniter

Number Power Source

Radius

Drywell

HCS*IGN49A
HCS*IGN49B
HCS*IGN50A
HCS*IGNS0B
HCS*IGNS51A
HCS*IGN51B
HCS*IGN4OB
HCS*ICN41A
HCS*IGN41B
HCS*IGN42A
HCS*IGN42B
HCS*IGN4OA
HCS*IGN28A
HCS*IGN28B
HCS*IGN29A
HCS*IGN29B
HCS*IGN30A

HCS*IGN30B

Containment

HCS*IGN43B

HCS*IGN44LA

113’
113"
113'
134"
134"
134"
134"
134"
134"
151"
151"
151"
151"
151"

151"

114"

95'

120
180
240

300°

379-30"

24'-8 1/2"
24'-8 1/2"
24'-8 1/2"
24'-8 1/2"
24'-8 1/2"
24'-8 1/2"
24'-8 1/2"
24'-8 1/2"
24'-8 1/2"
24'-8 1/2"
24'-8 1/2"
24'-8 1/2"
24'-8 1/2"
24'-8 1/2"

24'-8 1/2"

49" 9"

‘.9 ' _9"

Division I
Division II

Division I

Division II

Division 1

Division II

Pivasion 11

Division I

Division II

Division I

Division II

Division I

Division I

Division 11

Division I

Division II

Division I

Division II

Division II

Division 1



HYDROGEN IGNITER SYSTEM

Igniter Igniter Location
Number Elevation Azimuth  Radius Power Source
(degrees)
HCS*IGN44B 113" 67° 49'-9" Division II

(8]

HCS*IGN4S5A 114! 90 49'-g" Division I

HCS*IGN4SB 114" 120° 49'-9" Division II

o

HCS*IGN4G6A 114 150 49'-9" Divigion 1

HCS*IGN46B 114" 180° 49'-9" Division II

(o]

HCS*IGN47A  95'9" 209 49'-9" Division I

o

HCS*ICN47B  95'9" 241 49'-9" Division II

)

HCS*IGN4BA 114! 270 49'-9" Division I

o

HCS*IGN48B 114" 300 49'-9" Division II

o

HCS*IGN43A 110°' 333 49'-g" Division I

(o)

HCS*IGN32B  128' 30 49'-9" Division II

HCS*IGN32A  128' 60° 49" -9" Division I
HCS*IGN33B  128' 90° 49'-9" Division II
HCS*IGN33A  128' 118° 49'-9" Division I
HCS*XIGN24B 130 150° 51'=6" Division II
HCS*IGN35A 130 156° 47" Division I
HCS*IGN36A  130° 167° 58" Division I
HCS*IGN34A 130" 180° 49'-9" Division I
HCS*IGN35B 130" 179° 43'-6" Division II
HCS*IGN36B  130° 186° 57° Division II
HCS*IGN37A  130' 198° 39'-6" Division I
HCS*IGN37B  130° 201° 49'-9" Division II
HCS*IGN34B  128° 212° 49'-9" Division II



HYDROGEN IGNITER SYSTEM

Igniter Igniter Location
Number Elevation Azimuth Radius Power Source

(degrees)

HCS*IGN38A 128" 238° 49" -9" Division I

HCS*IGN38B  128' 270° 49" -9" Division II

HCS*IGN39A 128" 300° 49'-9" Division I

o

HCS*IGNS52A 179 33'-3" Division I

o 30" -4" Division II

HCS*IGNS52B 179! 81
HCS*IGN398 130! 49'-9" Division I1I
HCS*IGN31A 128" 49'-9" Division I
HCS*IGN31B 128" 49'-9" Division 11
HCS*IGN22A 151" 49'-9" Division I
HCS*IGN22B 151" 49'-9" Division II
HCS*IGN23A 153’ 49'-9" Division I
HCS*IGN23B 151" 49"'-9" Division
HCS*IGN24A 151" 49'-g" Division
HCS*IGN25A 151" 49'-9" Division
HCS*IGNZ5B 151" 49'-9" Division
HCS*IGN26A 151 50' Division I
HCS*IGN26B 151" 47" Division 11
HCS*IGN27B }51° 49° -g" Division II
HCS*IGN27A  151° 49'-9" Division I
HCS*IGN21B 174" 43'-9" Division 11
HCS*IGNI1 1A 174" 49'-9" Division I
HCS*IGN1 1B 174" 49'-9" Division 11

HCS*IGNI3A 174 32'-6" Division I




HYDROGEN IGNITER SYSTEM

Igniter Igniter Location
Number Elevation Azimuth Radius Power Source
(dcgrccs)

HCS*IGNI2A 174" 60° 49'-9" Division I
HCS*IGN12B 174" 90° 49'-9" Division 1I
HCS*IGN14A 174" 118° 49'-9" Division I
HCS*IGN13B  174° 122° 33'-6" Division II
HCS*IGN14B  174' 150° 49'-9" Division II
HCS*IGNISB 174" 212° 49'-9" Division II
HCS*IGN1BA  174' 238° 34" Division I
HCS*IGN15A  174' 238° 49'-9" Division I
HCS*IGN17B 174’ 243° 44" Division II
HCS*IGN16A 174" 250° 55° Division I
HCS*IGNISB  174' 265° 23'=9" Division II
HCS*IGNI9B 174" 275° 23'-9" Division II
HCS*IGN16B  174' 290° 55° Division 11
HCS*IGN17A 174" 296° 44" -6" Division I
HCS*IGN20A  174' 297° 49'-9" Division I
HCS*IGNI9A 174" 303° 34" Division I
HCS*IGN20B  174' 323° 49'-9" Division II
HCS*IGN21A 174" 338° 49'-9" Division I
HCS*IGNIA 253" 0° 20" Division I
HCS*IGN7B  239' 0° 56" Division II
HCS*IGN3B  250° 22.5° 38" Division 1I
HCS*IGNSA  239' 45° 56" Division I
HCS*IGN4A 250 67.5° 38" Division I



HYDROGEN IGNITER SYSTEM

Igniter Igniter Location
Number Elevation Azimuth Radius Power Source
(degrees)

HCS*IGNIB 255" 90° 20" Division II
HCS*IGNSB  239° 90° 56" Division II
HCS*IGN4B 250" 112.5° 38" Division I1
HCS*IGN9A 239’ 135° 56" Division I
HCS*IGNSA 250" 157.5° 38 Division I
HCS*IGN2A  255' 180° 20" Division I
HCS*IGN9B 239" 180° 56" Division II
HCS*IGNSB 250" 202.5° 38’ Division II
HCS*IGNIOA 239" 225° 56" Division I
HCS*IGN6A  250° 247.5° 38 Division I
HCS*IGN2B  255' 270° 20" Division 11
HCSXTIGN1OB 239’ 270° 56" Division IT
HCS*IGN6B 250" 292.5° 38 Division II
HCS*IGN7A 239" 315° 56" Division I

HCS*IGN3A  250' 337.5° 38’ Division 1



TAB 1V

CONTAINMENT DOME HCS
MOUNTING DETAILS

12210-EE-460AW~1

12210-C-26,364 (ENGINEERING AND
COORDINATION DESIGN REPORT)
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CONTAINMENT AND DRYWELL

TOTAL SURFACE AREA AND TOTAL

CLEAR AREA BY ELEVATION

CONTAINMENT
ELEVATION DRAWING # TOTAL TOTAL
(12210) SURFACE AREA CLEAR AREA
95" 4" ES-53E-7 6408 5649
114"-0" ES-$3L-4 6408 2127
141'-0" ES-53N-4 6408 1582
162'-3" ES-53P-3 6408 1949
186'-3" ES-53Q-2 6408 602
DRYWELL -,
89'-11" ES-54D-4 3033 2400
45°-9" ES-54B-7 3033 1975
118'-3" ES-54H-3 3033 2103
125'-10" ES-54V-1 3033 2267
134'-10" ES-54E-1 3033 2614
141°=0" ES-54U-1 3033 1671




TAB VI

HCS IGNITER LOCATION
DRAWINGS
12210~-EM=-2A-7
12210-EM-2B~7
12210-EM-2C~7
12210-EE-460V-6

ENGINEERING & DESIGN COORDINATION REPORTS

P~ 21,7638
P - 21,764A
P - 22,007

P - 22,256



- ] il % e

WA be Pevied B Sza«l

asziow STONE AND WEBSTER ENGINEERING CORPORATION b s
ENGINEERING & DESIGN COORDINATION RLEPORT [Tt ve 7
- P-2) 763
PROJECT/CLIENY JOB ORCER NO
y  RWER BEND STa-UNT / GSU . 12210
NO TSt wi REASON CADE (S EQUIP (D NO (S)/8YS CODE (S)
2 N/ A . = ; N/ A
REFERENCE DOCUMENTS SUPPLIERIOR SUBSUPPLIERINAME
. SEE PaAGe 2 ’ N/A
DESCRIPTION SUMMARY I REMARKS
" ADD CoNnDULITS SuPERSEDES EaDCR P-2.1,76

PROBLEM DESCRIPTION

) ConDLITs ARE REQUIRED FoR RouTing, ADDITONAL CABRLES
Te THE HYDROGEN IGNITERS INSIDE THE CoNTAINMENT.
Z.locATionS ARE ReqLIRED For VARIOLS \GNITERS IN
ReEACTOR BLLG ConTRWMENT,

Repson For CRAANGE BuT
U T lCCEooRM I~ 2% 'S CALLED OUT As NR IWCS25Ro4 BO
C‘.’g“’s‘,’“ﬁ\f& GOI\NG T&RU IWCEZ25 R4 (PAGE 4)-
TWO DIFFERENT ConpbuU'T ID'S ARE CALLED OLUT GOING To
VHCS*TGN2ZIA , 1ICCSOORAI- Y, & RQ2~ 24 (Page 4).
M\ s+« IRG2IA 1S AN INCORREBCT EQPT CAlLouT (Pace 4)-
ConpuU'T ICCSOORAR~ 172 TRARL IWCSAYRO4 DOBS NeT Go THRU A
SLEEVE AS SrowN (PAce 4) .
CoNDUIT \cc.so4e,v=3~3/t‘rum IWCS02BO) 1S AN | NCORR BCT

CALLOUT FoR "THE eeVE (PAGE "D . .

a NR IWCE2Z2Bo4 BUT ARE SHown @oinG To H%&S#%lou

s gy Loy SR ETEC 345 [Hivja [N [ T U DA E

[PRoBLEM saluTion

¥ Dwes BEE- 460U,V, W, X ,AC,AD,AE, AF/,M‘, AR & AX
ARE REVISED ADDING ConDUITs , JuncTion Beoxes |

AND EATING HYDROGEN TGNTERS As SHown
oN PAGES 3B THRL 14

THIS EIDQR SUPERSEDES EIOCR P-21,763A

" Eoc'N BosS.N SQ)N
AFFECTED DOCUMENT NUMBERS |TYPE |STATUS[RELATED ACTIVITIES | GA CAT CLIENT APP REG D MR
- L) N/ A ' I 26 REF DATE
EE‘A-QO_U .VLW D | < [Answgpee e TEAJE J[SUe (TEM |WoRK RESPISUB ITEM |woRK AESP
- 1 20 ! ¥/ 0l v 1EL 02 i 1EL
X,AC, AD, AE |l I K NGR 14/ EG NELEASE NO G RELEASE NO.
AF, AT AR AX] L[ 4 ol o Yujg a SRE- 003 L TRE 1004
AYERIA NGR I V :ﬁﬁ wBS NO wes NO
| Yt A % 3 e J.RB/ (A 1) IRB/\A
1 EQUIP SPEC. ¢ 10ATE  fWORK COMPLETION NWR (] TOATE
— s AL W i » :
I | oto om ea U 10ATE  BiNSP REPORT NO/SIG | OATE
STATUS e AJA OB : 51 |
Rt g b R PRGI. %tz v TToaTe  [FINAL WORK TRACK (NG CLOSURE | OATE
Li-NOCHANGE ) ‘—"HYL k) O :
BESCRIETIONCI] REMARKS (01)
3 P CeonpoTs 8 NB's v_L.

DESCRIPT ION(OR) REMARKS (02!
33

oD CenpuTs 1 V8BS 5

-



“.

' \

e

REFERENCE DOLUMENTS |

- EE-460U-5 V-5 W-5 X-5 Ac-4 _ApP-3,
pe-3 _AF-4_AJ-2, AK-3, AX -2

- — ———— -




&Uc‘mg (REF)
~ 1CC5008BwW-2°

h NR IVCS0BB14

LDORYWELL
ALL

. PLAN EL 141-0" . . .
JEACTOR Brza CownraNMeaT

|

¢ DR P¥=~0-‘7Ca35 :
PAGE B oF |15



14785485 JCCS06A3-43

HAG-46 HAB-59

ccs00RR-3 -§CCB06BI1- F 28V 8
-g""w%;‘f zccmaa ’z ~

7o ﬁ
IHCE RIGNILE

mema— IHCS & TGNIA

(
1HCS %I ANILA

3, ‘ IHCS¥ IGNWA
Fr— 175008 T~ ICLS00RQT-§
xcsoueys-§ e 'l KX 14J8S479

- - oh 7N HAB-59
ﬂ—r £cfscoax |} 4"\ o
-

IHCSSTGNISA sy
IHCS - , .
IHCSATGNISS \\ 5 S _ INCSAIGNIOA
' I’} 1 HCSX 16N08
£E- 604K E‘ 7 | :s-«mm&
' 1
i
( [ ; /1 .7
L__{ - 1 / /

\
(\ \ o
- @@;":3:;’:31 \

/180° ] f
YLLSOORRY- § ; !
THRU IWES40RDS CC500R05 %
Sy | THRU INCS41R04  HCSATENZIA
: | ICC500RGS-§
e 5267 | THRUY IWCS3BRO4
- | 100506835-F
16C506874-F U IWC542804
THRY IWC539804
HCS KTLNI9B
REV B
IHES R IGNIBE
FeanErL 162-3"

Reacror Buds CoNTAINMENT

E¢DCR P-2.7DB
PAGE #or |5



1es04864-%

; THRU INCS26806

1CC503RU4,

KC503RYS~
INCSA9RO4 NR INCS520LR0B
KC503R03-3 |
INCS49R04
mcs‘musz/“ » .
IHC SHIGNTZIB

ggr  HES *INGIZB—\ N | 5

\ A
k IHCS txausgt \&

- A

IHECSKINGIAR .\\ ’

\

HCSEINGISE
(

IHCS xIGNIGA

100504866~ 3-

16C503RU-15
T

x.

1ecsosrus-§ /
3 |
20C504867-3 /
THRU INCS2T
KCB04BED-
THRU B3804 [ 10504861

IHCSKIGNIIA

IHCSKTLNIB
/#TB5470
HAB-406

:ccsouss-i'
IHCE X TLNIB

IHCS ST GNIZA
IC504862-1%
10C5048G-1%

sJBS469
HAR-59

JeLB0BRU2-F

WIB5474
HAR-59

Fran EL 162-5%°
ReacTor BLoa [ONTAINMENT

EE-4LODAT . C

£¢ DCR PGI.763;
PAGE 5 vr 15



' 1ecsoorNZ-1f 270" | fresows we) p—_—
aT7B5482 ‘:Aa-a. ” i »
LLSBF -
{ sccsozac-§” 1 L2 HAS-S9D po——
28005 -§F xcBpr3-F /7 (Rer)
| — . Kesoora-1f
IHCS ¥ TGN2SB ‘ / ‘ ?H : 1LL500R N 14
/ 'Aff - i1 INCS # IGN2TB
IHCS % IGNZSA "t ~ l.ucsu.ut 27A
B4 T8
IHCS % TGN26A P35
: : IHCS A TGNZER

- -

EE-4GOAE | EE-4GOAF

IHCSRIGNZ23BR

1cCS04BF2-§

IHE SR TANZ3A
1ccsozxu-§'

EE-4G0AD | EE-4GOAC

IHCR A ZLNZEA

1ocs00RZ-§ HAB-59

{CCS00RN-2"

IHC S IGN2ZA

17cs00R (REF
IHCS £ TaN22E

CCBO4BF3-1 g
15088614
resosr (uP) (ReF)

e TCBORR (N

& 14107
- JEACTOR BLos
CONTAINMENT

E¢DcR FPNWL®B
PAGE € oF 15

i



ML 3 Ll ™ B

IHCS RT&N388 f’ tca;sovsc-z' /- 1CCS00RNS- 3
. LIB54 51 g
1CCS00RP-1§ 270 HAB-59 HAB-59
{ WAB-2e | | | ACCS00RNG-1f
~ ICCE00RP4 -
CS00RPI-§ ﬂ i
IHCS AT uN3ZA
HAB-46 \‘ ”
1es07Bca/ 7 : .10/ "
. ' ICASOORNT-§ .
® L:c_cso‘lacz- 7 ey 1wcs/9R08
> - 4£C5078C3- 2"
HCas aIGN34B 1&507‘“”‘ ) IHCS & I4HNEDD
50785 ‘
.mw.ucsumi :ccsooan-g ﬁ IHCS #T 6N SIA
THRY iF
EE-4LDX \
82" ;
: ~ IeL504R84-F -
IHCS $1ONDAA eSO RS -1 £E-40L0U /
- HAS-45% g - 7
IHCS ATLN24R T HAB-59- . L/ incsszansal
\ EE -460V ccs04REI-§ ol
sc.c.wan-j' N |Thed 1wc5 20801
IHCSRTGNIBA P : w4
V HAR 46
/’ "“ 1CC504BF4-1%
" ‘\‘ ' IHCS ¥ ZLN3ZA
£504BF6-F ‘ : 4T85 407
. | Po™
LC504RE2-§ ' ITC504R :ccsoursitf
ICS04RBY-13 Lk 1CC504 BH-1
e 1KL504BF5-F
IHCSHTANIER M& 114100
Kaacror Bepo CoNTAINMENT
E1 DR PATE>PD

PAGE T oF |15



270 /' CS8078

{ = _
< cSoorPr-§ ccsoan 4 IHCSATIGLNSBD
IHCSKATENATR L ICC.WPJ-Q
: : 1aTBS480
" t
102§ . Licsorsns-§ L g
IHCSRIGNSBA 18 TB5465 1COSRORPE-F
[ HAB-5%
IHCS RILNATA IHLS & TGNASA
CS0TBDI-F
EE-46OW EE-4LOX
I - - Ao e o
IHCS RIGNEZB | -
‘NCS\IIbNMB EE-460V EE4L0U S— f
e B TLN 464 Iccsosres-F
:cwnc:-j'-.. . IHCS % TGNAAA
;' HiB-58 /
ICC504 RC2-
chscx(,N4,55 l INCSKIGNA4AR
f 7 ALesoin
ICL504 BH3- 10C5048H2-
‘ 14 T8 "
S KILNASA HABAS D
M \ , ) .
'“”\?“"éq 1 ICC5048KH- 1%
ITCS04R
&L 95-9°
freacToRr BLDG
CONTAINIMENT

E1DCR Pa7edDB
PAGE B oF 15



CCE078C5 1%
TTHRY IWC 522804

- 3
IHCSHIGNSTB S | /0JB5486
/ a HAB-59
p——
REV 3) IHCS # TGN 37A
1££5078C7- 3' 11 100507806~ F peV B
Reirad? - |
10CS500KPe- ;
THEU 2FE500F01

b Y

Wi |
/Acspfsﬂm—/& q ' g
1 EE-40OW ____ 480°
LL_:.D\ E£-460V
- IHCS #IGN 358

14TB5485
| HAB -4

ICCo04RET- 2

IHCS # IGN3GA

ICCRO4RBL-F

L/ICSIIMJSA\

10C504RB5-1§
HRU 1FCSO2RO3

FLAN £t 130-7"
Feacror Bebe ConTAINMENT

E$DCR™P L7638
PAGE 9 oF 15



"LOo2aTiond OF

HYDROGEN IGNITERS

REACTOR. BLOG. CONTAINMEMT ELODS-2"

DinA X lth'Y

uniT NE | ELEV. S
HCSXIGNARA L o~ 44" l 27-4"
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S LOCATION OF HYDROGEN IGNITERS
REACTOR. BLDG. CONTAINMEMT EL!I40’

UNIT NE ELEV. Dim X Fnum Y
Hes & TGN 3IA ELI24L-0" 49 -5 1675-"

IHES % TR B EL 126'-0" s0'.0" 16'-0" .

IHCS X TENR2A | ELV2 LD 20°-1” a4 10"
INce & TANZE | EL 12607 463" 26" &°
HES % IGN22A | BEL 126-07 201" 43-o"
IHCS % TGNDAA | EL 126-8" o’-0” -4
IHL S % TENDAA EL126-0" 490" o'-c”
mcs*:&u#& ELI®>»-%4 41-0" 27-0"
IHeo * TGMBSA | EL 13k-o 42-3" 17"
1IN kIGNZSE EL IR -0 450" t-o”
: 160"

4'c”

IHCe¥* TEMNDLA EL 13- 54.,0"
IHca® TEHENAGER ELI3G- £7.0"

L

IHCS R TGN A EL 135-0" 21l
IRCSKRTGNYTD EL (358" 400"
MC S& TGAZ8A EL)139°4” 26-¢"
IHCS ¥ TGANARE EL 1" -0" a-o0"
IHCS X TGABDA EL 126-0" 220"
IHCS R TEN 3B EL 130" -0" 410
IHCS X IAN24 B EL\2.-o 4110
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- LocATion OF HYDROGEM IGNITERS
REACTOR. BLDG. CONTAINMEMT EL4E

Jr e
NS ELEV. Dinme X ID!M Y

IHCS® IAN22A ELISO-o" 471-" 4 12'-4°
MeskIGNZ2BE | EL 1B 0" 266" 48- 11"
IHCS*IEN2ZAA | EL 1B 40" 5p'-4"
IMCo¥TEMN2ZAR | ELIS2Z " 23 444"
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EQUIPMENT REQUIRED TO

VIVE A HYDROGEN BURN

N

Equipment luded On Essential Equipment List

CMS-Containment Atmosphere Monitoring-Drywell Temperature
Monitoring

Justification: Previous revisions of the Hydrogen Contr

Emergency Procedure Guideline contained a Hydrogen Deflagration
Temperature Limit (HDTL) upon which various operator actions were
to be taken. This curve will probably be removed from the EP(

since it is expected that the Hydrogen Deflagravion Overpressure
11

Limit (HDOL) will be more limiting. Nc operator actions will be
based on temperature.

c

CMS-Containment Atmosphere Monitoring

.

The majority of the CMS sampling points are not required.
Therefore, the sclenoid valves (SOV33A, SOV33AA, SOV33C, SOV3iG,

SOV33J, SOV33S, SOV33U and SOV33W) are not included. The

remaining solenoid valves provide two sample points in the drywell

per division) and two sample points for the containment (1l per

'

iners were not included since they will
event, within their design limit
secured at a hydrogen concentration of

S.

(he servic ate supply valves f« the unit coolers
notincluded since they will have performed their function prio

significant hydrogen generation.

MS-Containment Atmosphere Monitoring-Containment Temperature

Monitors

These temperature monitors were deleted for ? same

the drywell temperatucre monitors.




BQUIPMENT REQUIRED TO SURVIVE A HYDROGEN BUFN

Bquipment Description/
Faquipment Make /Manufacturer
Identification Function Vendor Model/Catalog No.

Drywell
Autcmatic Depressurization System (ADS)

Crosby 8 x R x 10,
Style HB-65-DF

1B21*RVF041B
1B21*RVF041C

Main Steam Safety/
Pelief Valves (ADS)

1B21*RVF041D
1B21*RVF041F
1B21*FVF047A
1B21*FVF047C
1B21*RVF051G

FCS Hydrocen Igniter System

1HCS*IGNACA Hydrogen Igniter Power Systems Model 6043
JHCS*T(N49B Hydrogen Igniter Power Systems Model 6043
1HCS*IGNSOA Hydrocen Igniter Power Systems Model 6043
1HCS*IGN50B Hydrocen Igniter Power Systems Model 6043
1HCS*IGNS1A Hvdrogen Igniter Power Systems Mocdel 6043
1HCS*IGNS1B Fydrogen Igniter Power Systems Model 6043
1HCS*IGQN40R Hvdrogen Igniter Power Systems Model 6043
1HCS*IGN41A Hydrocen Igniter Power Systems Model 6043
1HCS*IGN41B Hydrogen Igniter Power Systems Model 6043
1HCS*IGN42A Hydrogen JToniter Power Systems Model 6043
1HCS*IGN42B Hydrogen Igniter Power Systems Model 6043
1HCS*IGN40A Hydrogen Igniter Power Systems Model 6043
1HCS*TGN28A Hydrogen Igniter Power Model 6043
1HCS*I(N28B Hydrogen Igniter Power Systems Model 6043
1HCS*IGN29A Hydrogen Igniter Power Systems Model 6043
1HCS*IGN29B Hydrogen Igniter Power Model 6043
1HCS*IGN30A Hydrogen Igniter Power Systems Model 6043
1HCS*IGN30B Hydrocen Igniter Power Systems Model 6043
Containment

QMS Containment Atmosphere mutorii\g

1CMS*SCV33E Containment Atmosphere Solenoid Valve, Target Rock
Sampling TRCP 77KX~-003
1OMS*S'W33F Containment Atmosphere Solenoid Valve, Target Rock

Sampling

TRCP 77KK~003



1CMS*SOV34A

1OMS*SOV34B

Drywell Atmosphere
Sampling

Drywell Atmosphere
Sampling

CPM Containment Hydrogen Mixing

1CPM*FN1A
(Note 1)

1CPM*FN1B
(Note 1)

1CPM*MOV1A
(Note 1)

1CPM*MOV1B
(Note 1)

1CPM*MOV2A

1CPM*MOV2B

1CPM*MOV3A
(Note 1)

1CPM*MOV3B
(Note 1)

1CPM*MOV4A

1CPM*MOV4B

(Note 1: The Hydrogen
required for long-term

Mixing Fan

Mixing Fan

Exhaust Valve

Exhaust Valve

Supply Valve

Supply Valve

Exhaust Valve

Fxhaust Valve -

Supply Vilve

Supply Valve

El12 Residual Heat Removal

1E12*MOVF04 27

1E12*MOVF042B

LPCI Injection

LPCI Injection

Solenoid Valve . Tarcet Rock

TRCP 77KK~-003

Solenoid Valve, Taiget Rock

TRCP 77KK-003

Fan Motor, Buffalo Forge

West TEFC 145T

Fan Motor, Buffalo Forge

West TBFC 145T

Motor-Operated Valve,
IMIO SMB~000-2

Motor-Operated Valve,
MQT SMB-000-2

Motor-Cperated Valve,
IMIQ SMR-000-7

Motor-Operated Valve,
IMOT SMB-000-2

Motor-Operated Vaive,
IMIQ SMB~000~2

ted Valve,
IMOT SVMB-000-2

Motor-Operated Valve,
M) SMB-000-2

Motor-Operated Valve,
IMQT SMB-000-2

Posi-Seal
Posi-.Seal
Posi-Seal
Posi-Seal
Posi-Seal
Posi-Seal
Posi-Seal

Posi-Seal

Mixing System mixing fan and exhaust valves are only
mcyalofmidmlhyqumfmnﬂndmll.

Motor-Operated Valve, Velan

IMIQ SB~-2-60

Motor-Operated Valve, Velan

IMTQ SB-2-60
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1HCS*IGN1SR
1HCS*IGN18A
1HCS*IGN15A
1HCS*IGN17B
1BCS*IGN16A
1HCS*IQN18B
1HCS*IGN19B
1HCS*IGN16B
1HCS*IGN17A
1HCS*IGN20A
1HCS*IGN19A
1HCS*IQN20B
1HCS*IGN21A
1HCS*IGN1A
1HCS*IGN7B
1HCS*IGN3B
1HCS*TGNSA
1HCS*IGN4A
1HCS*IGN1B
1HCS*IGNSB
JHCS*IGN4B
1HCS*IGN9A
1HCS*IGNSB
1HCS*IGN10A
1HCS*IGN6A
THCS*IGN2B
JHCS*I10B
1HCS*IGN6B
1HCS*IGN7A
THCS*TGN3A

Hydrogen Igniter
Hydrogen Igniter
Hydrocen Igniter
Hydrogen Igniter
Hydrogen Igniter
Rydrogen Igniter
Hydrogen Igniter
Hydrogen Igniter
Bydrogen Igniter
Hydrogen Igniter
Hydrogen Igniter
Hydrogen Igniter
Hydrogen Igniter
Hydrogen Igniter
Hydrogen Igniter
Hydrogen Igniter
Hydrogen Igniter
Bydrogen Igniter
Hydrogen Igniter
Hydrogen Igniter
Hydrogen Igniter
Hydrcoen Igniter
Hydrogen Igniter
Hydrogen Igniter
Hvdrogen Igniter
Hydrogen Ianiter
Hydrogen Igniter
Hydrogen Igniter
Hydrogen Igniter
Hydrogen Igniter

HVR Ventilation - Reactor Plant

1HVR*UC1A

1HVR*UC1D

JRB Superstructure - Reactor Building

Unit Cocler

Unit Cooler

1JRB*DRAL
1JRB*DRA2

1JRE*DRA3

Cont. Personnel
Airlock

Cont. Personnel
Airlock

Drywell Personnel

Airlock

Power Systems Mocel
Power Systems Model
Power Systems Model
Power Systems Model
Power Systems Mocdel
Power Svstems Model

Power Systems Mocdel
Power Systems Model
Power Systems Model
Power Systems Model
Power Systems Model
Power Systems Model
Power Systems Mocel
Power Systems Mocdel
Power Svstems Model
Power Systems Model
Power Systems Model
Power Systems Model
Power Systems Model
Power Systems Model
Power Systems Model
Power Systems Model
Power Systems Model

Power Systems Model

Unit Cooler Motor, Buffalo Forge

Vest 445TCZ

Unit Cooler Motor, Buffalo Forge

Vest 4457CZ

Door Access, Graver
Woolley

Door Access, Graver
Woolley

Door Access, Graver
Woolley

6043
€043
6043
6043
6043
6043
6043
6042
6043
6043
6043
6043
6043
6043
6043
6043
6043
6043
6043
6043
6043
6043
6043
6043
6043
6043
6043
6043
6043
6043




1JRB*DRA4 Prywell BEquipment Door Access, Graver
Hatch Woolley

1JRB*DRA7 Cont. Fouipment Door Access, Graver
Hatch Woolley

Instrumentation

Vessel level Various Various

Instrumentation

Instruments Various Various

Required To Make

Fach System Function
(Instruments Which Provide
Indication Of System Operation
Are Not Included)

Containment and Various Various
Drywell Pressure
Instrurents




L ENCLOSURE 1

RBS FSAR
QUESTION 480.40 (6.2)

The accident at Three Mile Island, Unit 2 involved a large
amount of metal-water reaction in the core with resulting
hydrogen generation well in excess of the amounts considered
in 10 CFR Section 50.44 of the Commission's regulations.
During the past year the staff has been studying the
potential of excess hydrogen generation, the effects such
concentrations of hydrogen would have on the various types
of plants, and the effectiveness of various mitigation
systems in protecting the plant against such situations.
The results of our studies to date are presented in the
SECY 80-107 series of documents. In these reports, we
recommend that all BWR Mark I and II containment plants be
inerted and that owners of all other plants be required to
provide an analysis and/or proposed design (or designs) to
mitigate the consequences of large amounts of hydrogen in
containment. The associated proposed interim rule was
published in The Federal Register on October 2, 1980.

Subsequent to the isfuance of SECY 80-107, a substantial
amount of additional work has been performed on this issue
with emphasis on ice condensers. With respect to ice
condensers, and specifically Sequoyah, the Commission has
decided that the matter of hydrogen control for degraded
core accidents in plants with small containments needs to be
resolved in the near term, i.e., the resolution should not
be deferred to rulemaking.

In SECY 80-107, the staff showed that Mark 111 containments
are similar to ice condenser containments in regard to their
ability to accommodate large amounts of metal-water reaction
without jeopardizing containment integrity.

We, therefore request a description of the program to
improve the hydrogen control capability at the River Bend
Station, Units 1 and 2. 1In.addition provide the analysis of
hydrogen generation based on 75% metal-water reaction.

RESPONSE

GSU 1is a member of the BWR/6 Mark III Containment Hydrogen
Control Owners' Group (HCOG) which was formed to address the
hydrogen control issue on a generic basis for BWR/6 plants.

Results of the evaluations and studies performed under the
] the OC will be used to develop a i

information on the River Bend Station hydrogen control
program, including an analysis of hydrogen generation, will

¢ybe provided 6 months prior to fuel loading,

AAmendment S Q&R 6.2-37 August 1982

In addition to the HCOG evaluation and study results, RBS specific analyses
and reports will be submitted under separate cover, in aCLordance with
he final rule,



