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GULF STATES UTILITIES COMPANY
POST OFFICE DOX 2951 *OEAUMONT. TEXAS 77704

AREA C00t 409 a38 6631

February 1, 1985
RBC-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 1

Docket No. 50-458

Enclosed is the Gulf States Utilities Company (CSU) response to Safety
Evaluation Report (SER) Confirmatory Item #19 - Hydrogen Control (SER
Section 6.2.5, Page 6-32/33.) Attachment I contains the GSU
endorsements for various Hydrogen Control Owners Group (HC00)
submittals. These letters should be utilized to provide background and

d 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
superceden the original GSU response from J. E. Booker (CSU) to H. R.
Denton (NRC) dated December 30, 1983 (GSU Letter No. RBC-16679).

Enclosure 1 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. In addition, GSU will submit the results of
the CLAS1X-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 HCOG efforts will be provided by March 15, 1985.

Si erely,
.

.

J. E. Boc r

Manager-Engineering, I

Nuclear Fuels & Licensing
River Bend Nuclear Group

JEB/WJR/JWL/kt

Attachments (2) gb
Enclosure (1)
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; ATTACHMENT 1

HYDROGEN CONTROL OWNERS GROUP (HC00) SUBMITTALS

|
APPLICABLE TO RIVER BEND STATION

|
,

HGN-001, January 15, 1982, from J. D. Richardson (Chairman, HC00)
to H. R. Denton (Director, NRC-NRR) " Hydrogen Control Owners
Group (HCOG) BWR-6 Mark III Containment Sensitivity Study for
Hydrogen Generation Event".

i
! HGN-003, 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 Equipment Requirements".

HGN-014, February 9, 1984, from S. H. Hobbs (Chairman, HCOG) to Denton
(Director, NRC-NRR) " Hydrogen Control Owners Group BWR-6
Mark III Final 1/20th Scale Test Report".

| HGN-016, April 2, 1984, from Hobbs (Chairman, HCOG) to Denton
! (Director, NRC-NRR) " Hydrogen Control Owners Group
i Responses to NRC Requests for Additional Information".

HGN-017 June 7, 1984, from Hobbs (Chairman, HCOG) to Denton
(Director, NRC-NRR) " Mark III Hydrogen Control Owners;

| Group Final Whiteshell Ignition Test Report".

| HGN-024, December 14, 1984, from Hobbs (Chairman, HCOG) to Denton
(Director, NRC-NRR) " Hydrogen Control Program Plan".
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ATTACHMENT 2

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

MARK III CONTAINMENT
i
i

1. 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.

IRESPONSE

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 is powered from motor !
control center 1EHS*MCC2A and Division II is powered from motor ;

control center 1EHS*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 120 :
Volt with five molded case circuit breakers utilized in each
panel.

The control circuits for the igniters are provided in TAB II
!

I2. Provide the following igniter information:

a. Vendor; I
i

b. Model; ;

i

c. Qualification Program; and {

d. Design Criteria |

RESPONSE
,

The HCS igniter assembly is supplied by the Power Systems ,

Division of Morrison-Knudson (Model No. 6043). These igniters !

meet the QA requirements of CSU's 10CFR50, Appendix B program *
,

and are qualified to IEEE-323-1974 and IEEE-344-1975, (" Hydrogen
Igniter Nuclear Environmental Qualification Report", No, r

A-554-83, by Power Systems Division). ;

i
!

I

L
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3. 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 in 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 demonstrated by direct
observation of energized igniters 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 based on RBS igniter locations and

acceptance criteria. When the HCOG effort is complete, this

information will be used to revise the RBS HCS technical
specification.

4. Describe the glow plug igniter selection program; i.e., how

will actual igniters 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 pitjgs is
required to attain a minimum surface temperature of 1500 F at
a normal input voltage of 120 Vac + 10%, 60 Hz + 10% before
installation. After installation at RBS, the igniters will be
tested to demonstrate that the minimum surface temperature of
1700 F is maintained with a nominal 120 Vac, 60 Hz input.

5. Provide const ruction 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).
Indicate whether all enclosed regions of the containment are
served by redundant igniters.;

i

|
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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.

a. 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 in a ring above the suppression pool as well as at
other locations throughout the containment.

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

c. In open areas of the containment and the drywell, igniter
assemblies are located in accordance with the following

criteria:

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

ii. Assuming both Class 1E divisional power supplies
are functional following an accident, a maximum
distance of 30 ft. exists between the operable
igniters.

d. 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 1E

divisional power sources.

e. Hydrogen has a very large difference between the upward
and downward flame propagation limits (4.1% hydrogen by
volume for upward, 9% for downward and 6% for horizontal -
refer to NUREG/CR-2530 (SAND 82-0218) draft report " Review
of the Grand Gulf Igniter System", Sandia National
Laboratory). Igniter assemblies at RBS are positioned so
that they can burn out large volumes of lean mixtures with
upward propagation of flames (with the exception of
igniters 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 ignitors (i.e., ceilings or other

structuren).

__ _ _ _ _ _ _ _ _ _ _ _ _ - - - _ _ _ _ -
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f. 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 IE 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.

g. 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 IE divisional power source.

h. Igniters are located in the chimneys fhoistagaceand
staircases at aximuth positions 150 , 225 , and
315 ) at each floor elevation and powered by either
Class IE divisional power sourcee.

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.

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

7. " 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).

8. 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.
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Also, provide a list, including the location on the sectional
drawings of the equipment required to accommodate hydrogen
burning.

a

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-
list -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 if 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:

1
Components which have performed their active1 -

; safety function prior to a hydrogen burn.
;-
' ~ Isolation valves which remain in the closed-

position; 1.e., fail closed or "as is."

( Isolation valves which are open post-LOCA, fail in-

(- the "as is" position and also have a redundant

( motor-operated isolation valve outside containment
for functional backup.

|

T
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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.
i-

9. 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 in the RBS high energy line
break (HELB) analysis. The effect of local jet impingement on-
overall HCS performance will be evaluated. If the analysis>

indicates that the hydrogen igniter system function would be
.

adversely af fected by local jet impingement due to a LOCA break,
it will be included and evaluated in the HELB analyses.'

-.

10. 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, duringa

and af ter being subjected to submerged conditions.

RESPONSE

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

11. Considering the actuation criteria for safety systems,

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?

c. During an emergency situation, when would the HIS be
activated? .

d. What role, if any, wou'd the hydrogen recombiner playI

with respect to the HIS?

.

. _ - _ - - _ _ _ . _ - - . . _ . - w
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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 is 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
HCOG members in developing a generic Mark I, II, and III

Emergency Procedure Guideline 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.

12. 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 \qf

'the containment /wetwell regions. Discuss the differences
if 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?

c. 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.
If 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 50%
capacity unit coolers each capable of providing 50,000
cfm. During normal operation two of the three unit
coolers operate to maintain design ambient conditions.
Following a LOCA, one containment cooler (two of the three

designed as engineered safety features) is required toare
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 9.4-7c. Following a LOCA, if the duct distribution

_ ._
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system is available, approximately 15,000 cfm is
distributed above the refueling floor (el 186'3").
Approximately 8,000 cfm i t- supplied directly into the
wetwell region via 4 ducts attached to the grating at the
HCU floor (el 114'0"). The remaining 27,000 cfm is
distributed at various 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 coolers are in
operation concurrently, all flow rates are approximately
doubled.

It should be noted that the containment ventilation system
distribution network is seismically supported but is not
designed for post-LOCA service. Pressure relief dampers
are located in the safety related portion of the ductwork
connecting the two ESF coolers. These dampers open under

positive differential pressure of 15" WG and remain opena
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 is shewn in
FSAR Figure 9. 4-7 c,. The -referenced drawings of TAB VII

list the elevations,* radial positions, ficw rate and flow
direction of the release points.

c. 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 is not nuclear safety related and would
not be operable immediately following a LOCA but would be,
available following loss of offsite power. There are no1

- fire protection sprinklers in the containment or drywell.
! The systems assumed to be available during an accident

'9eriod are discussed in the FSAR Section 6.2.2.

13. Describe the operation of the , Combustible Gas Control 1 Systen
(CGCS), e.g., drywell mixing fans, and trhe containment fan
coolers during hydrogen burns. Include the conditions leading
to and consequences from these systems 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

.

i-



The Combustible Gas Control System (CGCS) will be operational 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 is pipe rather than
ducting. The containment ventilation 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 function.
Portions of the containment ductwork may deform in the vicinity
of local burning but general crushing is not expected for
scenarios 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 in 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.

14. Provide the following plant specific CLASIX-3 (with the
recommended passive heat transfer model described in NUREC-0588)
containment transient analysis. Also, provide and justify the

assumptions to be used.

a. SORV Base Case Transient

b. Small Break LOCA Base Case

c. Provide plant unique parametrics; i.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 is currently evaluating whether to incorporate the
NUREG-0588 heat transfer model or some less conservative model
into the CLASIX-3 ccuputer code. GSU is incorporating the
NUREG-0588 heat transfer model in our CLASIX-3 analysis even
though we believe that the 8% revaporization given in this NUREG-

is overly conservative and that bases exist can be made for
using a 12% 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 Sensitivity Study (HGN-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 containnent
response analysis acceptance criteria. The parameters to be
used are:

1) Minimum hydrogen volume fraction required 0.08
for ignition.

2) Minimum hydrogen volume fraction to support 0.08
flace propagation.

3) Hydrogen fraction burned 0.85
(Burn completeness)

4) Minimum oxygen volume fraction to support 0.05
ignition.

5) Minimum oxygen volume f: action 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, nitrogen 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.

i

15. 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 cenbustion in the wetwell and
containment. For events which produce ccmbustion in the
containcent and which cause pool 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 pressura transient.

RESPONSE

t <
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The HCOG is evaluating the potential for positive and negative
pool swell. If this evaluation concludes that loads are in

of those currently predicted for DBA conditions, then GSUexcess
will determine if any essential drywell structures or equipment
required to survive a hydrogen burn should be reanalyzed for
pool swell loads.

16. ' 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 hatchesc.

d. The equipment between the drywell and containment (e.g.,
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 psig obtained from the
preliminary River Bend Station specific CLASIX-3 analysis. The

*

ability to withstand negative pressure differentials was

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 is -4.82 psid. The
maximum calculated negative containment pressure resulting from
complete combustion of an amount of hydrogen corresponding to a

75% metal-water reaction, oxygen depletioneand subsequent
cooldown of the containment atmosphere is -3.1 psid. This is a'

very conservative 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 steam

remaining in 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 opening the inlet valves and when the outlet valves are .

opened the diCferential pressure across the fan is negligible.

17. 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 Station Emergency Operating Procedures.

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

19. 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 is participating in a joint HCOG/BWROG effort to develop a
generic hydrogen control Emergency Procedure Guideline. This

i



guideline will be incorporated into the RBS Emergency Operating
Procedures when finalized.

20. Considering River Bend's unique containment safety system 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 core accidents
and generation of a combustible gas control EPG.

21. Discuss how the results of the HCOG tests and plant specific
analysis will be used to 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 demonstrate

equipment survivability. The thermal environments produced by
dif fusion flames, deflagrations and if 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 tha 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 II

HCS 480 V CONTROL CIRCUIT

ELEMENTARY DIAGRAM
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HYDROGEN IGNITER SYSTEM

Igniter Igniter Location

Number Elevation Azimuth Radius Power Source
(degrees)

Drywell

HCS*IGN49A 113' 0 24'-8 1/2" Division I

HCS*IGN49B 113' 60 24'-8 1/2" Division II

HCS*IGN50A 113' 120 24'-8 1/2" Division I

HCS*IGN50B 113' 180 24'-8 1/2" Division II

HCS*IGN51A 113' 240 24'-8 1/2" Division I

HCS*IGN51B 113' 300 24'-8 1/2" Division II

HCS*IGN40B 134' O 24'-8 1/2" Divielon II

HCS*IGN41A 134' 60 24'-8 1/2" Division I

HCS*IGN41B 134' 120 24'-8 1/2" Division II

HCS*IGN42A 134' 180 24'-8 1/2" Division I

HCS*IGN42B 134' 240 24'-8 1/2" Division II

HCS*IGN40A 134' 300 24'-8 1/2" Division I

HCS*IGN28A 151' O 24'-8 1/2" Division I

HCS*IGN28B 151' 60 24'-8 1/2" Division II

HCS*IGN29A 151'' 120 24'-8 1/2" Division I

HCS*IGN29B 151' 180 24'-8 1/2" Division II'

HCS*IGN30A 151' 240 24'-8 1/2" Division I

HCS*IGN30B~ 151' 300" 24'-8 1/2" Division II

Containment

HCS*IGN43B l'14' 5 49'-9" Division II

'

HCS*IGN44A 95' 37 -30' 49'-9" Division I

e w- .r ytw e s +--w. f r - , -m +-7 **-- &- y. ---- er.u.em- g. t-+-w p+ = ' 7' ' - - ry 'y-wye
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HYDROGEN IGNITER SYSTEM

Igniter Igniter Location

Number Elevation Azimuth Radius Power Source
(degrees)

HCS*IGN44B 113' 67 49'-9" Division II

HCS*IGN45A 114' 90 49'-9" Division I

HCS*IGN45B 114' 120 49'-9" Division II

HCS*IGN46A 114' 150 49'-9" Division I

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

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

HCS*IGN47B 95'9" 241 49'-9" Division II

HCS*IGN48A 114' 270 49'-9" Division I

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

HCS*IGN43A 110' 333 49'-9" Division I

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*IGN24B 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

\

.
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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
*

HCS*IGN52A 179' 139 33'-3" Division I

HCS*IGN52B 179' 81 30'-4" Division II

HCS*IGN39B 130' 328" 49'-9" Division II

HCS*IGN31A 128' 342 49'-9" Division I

HCS*IGN31B 128' 16 49'-9" Division II

HCS*IGN22A 151' 26 49'-9" Division I

HCS*IGN22B 151' 60 49'-9" Division II

HCS*IGN23A 151' 90 49'-9" Division I

HCS*IGN23B 151' 118 49'-9" Division II

HCS*IGN24A 151' 150 49'-9" Division I

HCS*IGN25A 151' 212 49'-9" Division I

HCS*IGN25B 151' 238 49'-9" Division II

HCS*IGN26A 151' 247 50' Division I

HCS*IGN26B 151' 275 47' Division II

HCS*IGN27B 151' 296 49'-9" Division II

HCS*IGN27A 151' 324 49'-9" Division I

HCS*IGN21B' 174' O 43'-9" Division II

HCS*IGN11A 174' 21 49'-9" Division I

HCS*IGN11B 174' 27 49'-9" Division II

HCS*IGN13A 174' 53 32'-6" Division I
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HYDROGEN IGNITER SYSTEM

Igniter Igniter Location

Number Elevation Azimuth Radius Power Source
(degrees)

HCS*IGN12A 174' 60 49'-9" Division I

HCS*IGN12B 174' 90 49'-9" Division II

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*IGN15B 174' 212 49'-9" Division II

HCS*IGN18A 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*IGN18B 174' 265 23'-9" Division II

HCS*IGN19B 174' 275 23'-9" Division II

'

HCS*IGN16B 174' 290 55' Division II

HCS*IGN17A 174' 296 44'-6" Division I

HCS*IGN20A 174' 297 49'-9" Division I

HCS*IGN19A 174' 303 34' Division I

HCS*IGN20B 174' 323 49'-9" Division II'

HCS*IGN21A 174' 338 49'-9" Division I

HCS*IGNIA 255' 0 20' Division I

HCS*IGN7B 239' 0 56' Division II'

HCS*IGN3B 250' 22.5 38' Division II

HCS*IGN8A 239' 45 56' Division I

HCS*IGN4A 250' 67.5 38' Division I

,
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HYDROGEN IGNITER SYSTEM

Igniter Igniter Location
Number Elevation Azimuth Radius Power Source

(degrees)

"HCS*IGN1B 255' 90 20' Division II

HCS*IGN8B 239' 90 56' Division II

HCS*IGN4B 250' 112.5 38' Division Il *

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*IGN10A 239' 225 56' Division I

HCS*IGN6A 250' 247.5 38' Division I

HCS*IGN2B 255' 270 20' Division II

HCS*IGN10B 239' 270 56' Division II

HCS*IGN6B 250' 292.5 38' Division II

HCS*IGN7A 239' 315 56' Division I

HCS*IGN3A 250' 337.5 38' Division I
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TAB VIII

EQUIPMENT REQUIRED TO
SURVIVE A HYDROGEN BURN

Equipment Not Included On Essential Equipment List

1. CMS-Containment Atmosphere Monitoring-Drywell Temperature
Monitoring

. Justification: Previous revisions of the Hydrogen Control

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 EPG.
since it is expected that the Hydrogen Deflagratio'n Overpressure
Limit (RDOL) will. be more limiting. Nc operator actions will be
based on temperature.

2. CMS-Containment Atmosphere Monitoring

The- majority of the CMS sampling points are not required.
Therefore, the selenoid valves (SOV33A, SOV33AA, SOV33C, SOV33G,
SOV33J, SOV33S, SOV33U and SOV33W) are not included. The
remaining solenoid valves provide two sample points in the drywell
(1 per division) and two sample points for the containment (1 per
division).

-3. HCS-Hydrogen Recombiner

The Hydrogen Recombiners were not included since they will only be
used, during this event, within their design limits. The
rec.3> bis. ors will be secured at a hydrogen concentration of 6%.

4. SWP-Service Water

The service water supply valves f c.* the unit coolers are
notincluded- since they will have performed their function prior to
significant hydrogen generation.

5. CMS-Containment Atmosphere Monitoring-containment Temperature
Monitors'

These temperature monitors were deleted for the same reasons as
the drywell temperature monitors.

.. . .. .
. j
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EQUIPMENT REQUIRED 'IO SURVIVE A HYDFOGEN BUPN

Fquipnent Description /
Equipnent Make/ Manufacturer
Identification Function Vendor E del / Catalog No.

Drywell-

Autanatic Depressurization System GDS)

IB21*RVF041B Main Steam Safety / Crosby 8 x R x 10', ,

1B21*RVF041C Pelief Valves (ADS) Style HB-65-DF
1B21*RVF041D -

-

1B21*RVF041F
*

1B21*PVF047A
IB21*PVF047C
1B21*RVF051G

FCS Hydrocen Igniter System

1HCS*IGN49A Hydrogen Igniter Power Systems Model 6043
JHCS*IGN49B Hydrogen Igniter Power Systems Model 6043
INCS*IGN50A Hydrogen Igniter Power Systems Model 6043
1HCS*IGN50B Hydrocen Igniter Power Systems Model 6043
IFCS*IGN51A Hydrogen Igniter Power Systems Model 6043
1HCS*INSIB Pydrogen Igniter Power Systems Model 6043
1HCS*IGN40B Hydrogen Igniter Power Systems Model 6043
1HCS*IGN41A Hydrogen Igniter Power Systems Model 6043
1HCS*IGN41B Hydrogen Igniter Power Systems Model 6043
1HCS*IGN42A Hydrogen Ioniter Power Systems Model 6043
1HCS*IGN42B Hydrogen Igniter Power Systens Model 6043
1HCS*IGN40A Hydrogen Igniter Power Systems E del 6043
1HCS*IGN28A Hydrogen Igniter Power Systems Model 6043
1HCS*ICN28B Hydrogen Igniter Power Systems Model 6043
1HCS*IGN29A Hydrogen Igniter Power Systems m del 6043
1HCS*IGN29B Hydrogen Igniter Power Systems Model 6043 , . . ,

1HCS*IGN30A Hydrogen Igniter Power Systems Model 6043
1HCS*IGN30B Hydrogen Igniter , Power Systems E del 6043

Containment

CNS Containment Atmosphere Monitoring

ICMS*SOV33E Containment Atnesphere Solenoid Valve, Target Rock
Sepling TBCP 77KK-003

1CES*Sr1V33F Containment Atmosphere Solenoid Valve, Target Rock
Sampling TRCP 77KK-003

;.
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ICMS*SW34A Drywell Atmosphere Solenoid Valve. Target Pock
Sanpling TRCP 7710<-003

104S*SOV34B Drywell Atnosphere Solenoid Valve, Target Rock
Sanpling TBCP 77KK-003

CPM Containment Hydrocen Mixing '

ICPM*ENIA Mixing Fan Fan Motor, Buffalo Forge
(Note 1) West TBEC 145T

1 CPM *EN1B Mixing Fan Fan Motor, Buffalo Forge
'

(Note 1) West TBEC 145T

1 CPM *MOVIA . Exhaust Valve- Motor-Operated Valve, Posi-Seal.
(Note 1) IMIQ SMB-000-2

.

ICPM*MOV1B Exhaust Valve Motor-Operated Valve, Posi-Seal
(Note 1) INQr SMB-000-2

1 CPM *MOV2A Supply Valve Motor-qmrated Valve, Posi-Seal
IMIQ SMB-000-2

1 CPM *MOV2B Supply Valve Motor-Operated Valve, Posi-Seal
IJigr SMB-000-2

1 CPM *MOV3A Exhaust Valve Motor-Operated Valve, Posi-Seal
(Note 1) IMIQ SMB-000-2

1 CPM *MOV3B Exhaust Valve - Motor-Operated Valve, Posi-Seal
(Note 1) INDT SMB-000-2

1 CPM *MOV4A Supply Vcive Motor-Operated Valve, Posi-Seal
IMIQ SMB-000-2

1 CPM *MOV4B Supply Valve Motor-Operated Valve, Posi-Seal
IM7f SMB-000-2

'

(Note 1: 'Ihe Hydrogen Mixing System mixing fan and exhaust valves are only
required for long-term removal of residual hy&@ fran the drywell.

,

'

E12 Fesidual Heat Bemoval

.lE12*M.OVF042A
LPCI Injection Motor-Cperated Valve, Velan

IMIO SB-2-60.
. , . . . .

lE12*MOVF042B bCIInjection Motor-Operated Valve, Velan
IMIQ SB-2-60

:.
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. Hy&w=i Igniter Systen

1HCS*IGN43B Hy& w ai Igniter Power Systems Model 6043
1HCS*ICN44A . Hydrogen Igniter Power Systems Model 6043
1HCS*IGN44B Hy&wma Igniter Power Systems Model 6043
IIES*IGi45A Hy& w ai Ioniter Power Systems Model 6043
1HCS*IGi45B Hydrogen Igniter Power Systems Model 6043
1HCS*IGi46A H A w ei Jgniter Power Systems Model 6043
1HCS*IGN46B Hydrogen Igniter Power Systems Model 6043
1HCS*IGi47A Hydrogen Igniter Power Systems Model 6043
1HCS*IGT47B Hy& @ wi Igniter Power Systems Model.6043
1HCS*IGN48A Hydrogen Igniter Power Systems Model 6043
1HCS*IGN48B Hydrogen Igniter Power Systems Model 6043
1HCS*IGN43A Hy&was Igniter Power Systems Ibdel 6043

Hy& % es Igniter Power Systems ledel 6043 -1HCS*IGN32B -

1HCS*IGi32A Hy& w ai Igniter Power Systems Model 6043
.

1HCS*IGN33B Hy& w ai Igniter Power Systems Model 6043 *

IHCS*IGT33A Hydrogen Igniter Power Systens Model 6043
1HCS*IGT24B Hydrogen Igniter Power Systems Model 6043
1HCS*IG135A Hydrogen Igniter Power Systems Model 6043
1HCS*IGN36A Hydrogen Ianiter Power Systems Model 6043
1HCS*IGN34B Hydrogen Igniter Power Systems Model 6043
1HCS*IGT35B Hydrogen Igniter Power Systems Model 6043

~1HCS*IGR36B 'Hy& @ wi Igniter Power Systems Model 6043
1HCS*IGN37A Hy& w ai Igniter Power Systems Model 6043
1HCS*IGN37B Hydrogen Igniter Power Systems Model 6043
1HCS*IGN34B Hydrogen Igniter Power Systens Model 6043
1HCS*IGN38A Hy& @ ei Igniter Ibwer Systems Model 6043
1HCS*IGN38B Hydrogen Igniter Power Systems Model 6043

- 1HCS*IGi39A Hydrogen Igniter Ibwer Systems Model 6043
1HCS*IGN39B Hyi @ ws Igniter Power Systems Model 6043
1HCS*IG131A Hydrogen Igniter Power Systems Model 6043
1HCS*IGN31B Hydrogen Igniter Power Systems Model 6043

,

1HCS*IGT22A H A g el Igniter Power Systems Model 6043
lHCS*IGN22B Hydrogen Igniter Power Systems Model' 6043
1HCS*IGN23A Hy& W ai Igniter Power Systems Model 6043
1HCS*IGT23B Hydrogen Igniter Power Systems ledel 6043
1HCS*IGi24A Hydrogen Igniter Power Systens Bbdel 6043
1HCS*IGN25A. Hydrogen Igniter Power Sys'. ems Model 6043
111CS*IGN25B Hy&gei Igniter Power Systems Model 6043
1HCS*IGN26A Hydrogen Igniter Power Systems Model 6043

. 1HCS*IGN26B Hydrogen Igniter Power Systems Model 6043
1HCS*IGT27B Hydrogen Igniter Power Systems Model 6043
1HCS*IGN27A Hydrogen Igniter Iower Systems Model 6043
1HCS*IGN21B Hydrogen Igniter Power Systems Model 6043

-1HCS*IGN11A Hydrogen Igniter Power Systems Model 6043
1HCS*IGN11B Hydrogen Igniter Power Systems )bdel 6043
1HCS*IGN13A Hy&W ei Igniter Power Systems Model 6043
1HCS*IGN12A Hy&W ei Igniter Power Systems Model 6043
1HCS*IGil2B Hydrogen Igniter Power Systems Model 6043
1HCS*IGN14A Hydrogen Igniter Power Systems Model 6043
1HCS*IGN13B Hy&wai Igniter Power Systems )bdel 6043
1HCS*IGT14B Hydrogen Igniter Power Systems Model 6043

.
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1HCS*IGN15B Hydrogen Igniter Power Systems Model 6043
1HCS*IGN18A Hydrogen Igniter Power Systems Model 6043
IFCS*IGN15A Hydrocen Igniter Power Syst es Model 6043
lHCS*IGN17B Hydrogen Igniter Power Systems Podel 6043
IFCS*IGN16A Hydrogen Igniter Power Systems Fodel 6043
1HCS*IGN18B Hydrogen Igniter Power Systems Model 6043
1HCS*IGN19B Hydrogen Igniter Power Systems Model 6043
1HCS*IGN16B Hydrogen Igniter Power Systems bbdel 60a3
1HCS*IGN17A Hydrogen Igniter Power Systems Model 6043
1HCS*IGN20A Hydrogen Igniter Ibwer Systems Mcdel 6043
IHCS*IGN19A Hydrogen Ioniter Power Systems Podel 6043
1HCS*IGT20B Hydrogen Igniter Power Systems Model 6043
1HCS*IGN21A Hydrogen Igniter Power Systems Model 6043
IHCS*IGNIA Hydrogen Igniter Power Systems bbdel 6043
1HCS*IGN7B - Hydrogen Igniter Power Systems Model 6043
lHCS*IGN3B Hydrogen Igniter Power Systems Mcdel 6043
1HCS*IGN8A Hydrogen Igniter Power Systems Vedel 6043 -

1HCS*IGN4A Hydrogen Igniter Power Systems Model 6043
1HCS*IGN1B Hydrogen Igniter Power Syst es Model 6043
1HCS*IGN8B Hydrogen Igniter Power Systems Model 6043
1HCS*IGN4B Hydrogen Igniter Power Syst es Model 6043
lHCS*IGN9A Hydrocen Igniter Power Systems Model 6043
1HCS*IGNSB Hydrogen Igniter Power Systems Model 6043
1HCS*IGN10A Hydrogen Igniter Power Systems Model 6043
1HCS*IGN6A Hydrogen Igniter Power Systems Model 6043
1HCS*IGN2B Hydrogen Ioniter Power Systems Model 6043
3HCS*IGN10B Hydrogen Igniter Power Systems Etdel 6043
1HCS*IGN6B Hydrogen Igniter Power Systems Model 6043
1HCS*IGN7A Hydrogen Igniter Power Systems bbdel 6043
1HCS*IGi3A Hydrogen Igniter Power Systems Model 6043

HVR Ventilation - Reactor Plant

1HVR*UClA. Unit Cooler Unit Cooler bbtor, Buffalo Forge
West 445'ICZ

i- 1HVR*UClD Unit Cooler Unit Cooler bbtor, Buffalo Forge
West 445'ICZ

JRB Superstructure - Peactor Buildina

| lJRB*DRAl Cont. Personnel Door Access, Graver

Airlock Woolley
+ .

IJRB*DRA2 Cont. Personnel Door Access, Graver

|
Airlock - Woolley_

| IJRB*DRA3 Drywell Personnel Door Access, Graver

| Airlock Woolley
:
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IJRB*DRA4 Drywell Equipnent Door Access, Graver

Hatch Noolley
a

j IJRB*DRA7 Cont. Pbuipnent Door Access, Graver

Fatch Woolley

Instrumentation

Vessel Invel Various Various
Instrumentation

- Instruments Various Various ,

f Beguired To Make
) Each Systen Function

(Instruments Which Provide -

Indication Of System Operation
*

Are Not Included).
,

Containment and Various Various
Drywell Pressure
Instrumnts

,
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k ENCLOSURE 1

RBS FSAR

-QUESTION 480.40 (6.2)

i !!)- 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 -

,

i 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,

i 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
i mitigate the consequences of large amounts of hydrogen in
{ containment. Th'e associated' proposed interim rule was
j published in The Federal Register on October 2, 1980.
1

i Subsequent to the issuance of SECY 80-107, a substantial
j amount of additional work has been performed on this issue

with emphasis on ice condensers. With respect to ice,

; condens,ers, and specifically Sequoyah, the Ccmmission 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.4

'

In SECY 80-107, the staff showed that Mark III containments
i 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. In. addition provide the analysis of
; . hydrogen generation based on 75% metal-water reaction.

RESPONSE
,

GSU is a member of the BWR/6 Mark III Containment Hydrogen
Control Owners' Group (HCOG) which was formed to address.the

j hydrogen control issue on a generic basis for BWR/6 plants.
.

I Results of the evaluations and studies performed under the
8' auspices of the HCOG will be used to develop a River Bend

, Station specific hydroaen control nrearam4'I Additional
'

information on the River Bend Station hydrogen control
!* program, including an analysis of hydrogen generation, will
i fbe provided 6 months prior to fuel loadina.

.

'

OAmendment 5 Q&R 6.2-37 August 1982

G In addlition to 'the HCOG cvaluation and study results, RBS specific analyses a.:| :.-

| and reports will be submitted under separate cover, in accordance with
the final rule.
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