GULF STATES UTILITIES COMFPANY

POST OFICE BOX 2981 + BEAUMONT,  TEXAS 77704

ARE AL DFE 409 B 38 66 31

December 12, 1983
RBG-16,543
File Code G%2.5, G9.8.6.1

Mr. Harold R. Denton, Director
Gffice of Nuclear Reactor Regulation
U. S. Nuclear Regulatory Commission
Washington, D. C. 20555

Dear Mr. Denton:

River Bend Station Units 1 & 2
Docket Nos. 50-458/50-459

Enclosed for your review are Gulf States Utilities Company's (GSU)
responses to Draft Safety Evaluation Report (DSER) open items
identified by the Nuclear Regulatory Commission's (NRC) Reactor
Systems Branch (RSB). In addition, the Licensing Review Group-II
(LRG) positions 1-13-RSB and TMI Action Plan Requirements requested in
a NRC letter to GSU dated April 21, 1983 are discussed hereir.
Attachment 1 is a summary listing of the items discussed in Attachment
2. Attachment 2 provides the response and reference material fur each
item. Where indicated, these responses will be provided in a future
amendment to the FSAR.

Sincerely,
J. 5. s

J. E. Booker
Manager-Engineering
Nuclear Fuels & Licensing
River Bend Nuclear Group
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Attachment 1

RSB OPEN ITEMS

SUBJECT

SRV improvements

ADS air supply

RCIC hi temp trip setpoints

RHR MOV delta-p interlock

Verify flow capacity for alternate
shutdown path (ASDP)

RHR pump head-flow rqmts for ASDP

RHR NPSH

ECCS pumps NPSH

Lo/hi pressure interface interlocks

HPCS L8 & hi drywell press. interlock

Plant specific ECCS analysis

No operator action for 20 minutes

LOCA & recirc FCV failure

ECCS surveillance

Simulated Thermal Power Trip

EOC operations with partial feedwater
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Attachment 1 (cont'd)

RELATED FSAR
QUESTION SUBJECT CHANGES

Q#t440.59 heating Enclosure

Q#440.51 Recategorize generator load reduction Amendment
and turbine trip without bypass

Qi#440. Level 8 & turbine bypass in Enclosure

technical specification

Q#440. Non-Safety Related equipment credit Amendment
Q#4640 in analyses Enclosure

Q640 Transient analysis with single failure Enclosure

Q#440. Failure of RHR shutdown cooling mode Enclosure
Q440 SRV failure shutdown criteria Enclosure

Q#440.5! ATWS RPT & operator training Amendment

Qft440. Steauvline breaks inside and Enclosure

cutside containment

Q#440. Operator action precluding Enclosure
over pressurization

Q#440. T™MI items Enclosure
Q#440,
Q#440.
Q#440.
Qi#440.
Q#440.
Q#440.
Q#440.
Q#440.

LRG-II 1-RSB
Requirement for Automatic Restart
of HPCS after manual termination
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RELATED
QUESTION

Attachment 1 (cont'd)

SUBJECT

LRG-1I1 2-RSB(a)

Design Adequacy of the RCIC
System Providing Automatic
Restart

LRG-1I 2-RSB(b)

Design Adequacy of the RCIC
System Preventing Inadvertent
RCIC System Isolation

LRG-II 2-RSB(c)
See 4-ASB/Design Adequacy

of the RCIC System Description

of Pump Room Cooling

LRG-II 2-RSB(d)

Design Adequacy of RCIC
System Water “ammer
Protection

LRG-I1 3-RSB
Safety-Relief Valve
Surveillance Program

LRG-II 4-RSB

Operator Action Required
10-20 Minutes Following
a LOCA

LRG-II 5-RSB

Control of Fost-LOCA Leakage
to Protect ECCS and Pre-
serve Suppression Pool Level

LRG-II 6-RSB

Applicability of the Liquid-
Flow-Through-SRV Tests
Performed in Response to
TMI Action Item II.D.1

LRG-11 7-RSB

Provisions to Preclude Vortex
Formation (Unresolved Safety
Issue A-43)

LRG-II 8-RSB

Assurance for Long Term
Operability of the Automatic
Depressurization System (ADS)
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Attachment 1 (coat'd)

DSER RELATED FSAR
SECTION QUESTION SUBJECT CHANGES
LRG-I1 9-RSB Enclosure

Long Term Operability of
Deep Draft Pumps

LRG-II 10-RSB Enclosure
LOCA Analysis with Recirculation
Flow Control Valve Closure

LRCG-II 11-RSB Amendment
Use of Nonsafety ‘rade Enclosure
Equipment in Shaft Seizure 440.53
Event 440.54
LRG-II 12-RSB Amendment
Proper Classification of Q440.51
Transients

LRG-11 13-RSB Enclosure

Removal of High Pressure
Interlock on HPCS Circuitry

O~
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ATTACHMENT 2
RSB

DSER, page 5-5 - SRV Improvements

Response

This item is addressed in the response to FSAR Question 440.1&,
Chapter 5, which was submitted to the NRC in FSAR Amendment 9.

DSER, page 5-6 - ADS Air Supply
LRG-1I1 issue 8-RSB
TMI Acticn Plan Item II.! 3.28

Response

This item is addressed in the response to FSAR Quest _on 440.10,
Chapter 5, which was submitted to the NRC in FSAR Amendment 3.
Supplemental information to FSAR Section 5.2.2.4.1 is provided in
Enclosure 1.

DSER, page 5-33 - RCIC High Temperature Trip Setpoints
LRG-11 issues 4-ASB and 2-RSB (c¢)

Response

The revised response to FSAR Question 440.19 and the endorsement

of LRG-II positions 4-ASB and 2-RSB(c) are provided in Enclosure

2. The enclosed discussion of setpoint determinations to prevent
inadvertent isclations or the RHR and RCIC systems and their high
ar~a temperature trip settings will be included in a future FSAR

amendment .

DSER, page 5-37 - RHR MOV. Delta - P Interlock
LRG-II Issue 2-ICSB

Response

This item is addressed in the response to FSAR Question 440.29,
Chapter 5, which was submitted to the NRC in FSAR Amendment 7.

DSER, page 5-38 - Verify Flow Capacity for
Alternate Shutdown Path
and

DSER, page 5-38 - RHR Pump Head-Flow Requirements
for Alternate Shutdown Path

Response

The flow capacity of the safety/relief valves is sufficient to
pass water for piping and valves required in the alternate
shutdown path. Pressure drop calculations were performed to
verify the RHR pumps could provide sufficient flow for the
alternate shutdown path. Preoperational testing will be performed
on the components of the alternate shutdown system. Additionui
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Attachment 2 (cont'd)

information is provided in Enclosure 4 for FSAR Question 440.58.

A response to FSAR Question 440.32 was provided in Amendment 3,
Chapter 5. This information will be incorporated into the FSAR in
a future amendment as the respcnse to Question 440.58.

DSER, page 5-39 - RHR Net Positive Suction Head
LRG-II Issue 7-RSB
and

DSER, page 6-52 - ECCS Pumps Net Positive Suction Head

Response

This item is address.” in the response to FSAR Questions 440.28
and 440.34 which were provided in Amendments 9 and 10,
respectively. The response to FSAR Question 440.57 and the
endorsement of LRG-II issue 7-RSB is provided in Enclosure 5.

DSER, page 6-53 - Low/High Pressure Interface Interlocks; 2-ICSB

Response

The response to this item is provided in the response to Questions
440.29 (Amendment 7) and the revised response to Question 440.35
(Enclcuure 3).

DSER, page 6-54 - HPCS Level 8 and High Drywell Pressure
LRG-II issue 13-RSB

Response

This item is addressed in the revised response to FSAR Question
440.36 provided in Enclosure 17. LRG-II position 13-RSB is
endorsed therein.

DSER, page 6-57 - Plant Specific ECCS Analysis

Response

This item is scheduled in the response to FSAR Question 440.40,
Chapter 6, The unique ECCS LOCA analysis will be submitted at least
6 months before fuel load.

DSER, page 6-57 - Nu Operator Action for 20 Minutes
4-RSB ani TMI Action Item IT.K.3.18

Response

GSU is modifying its automatic depressurization trip svstem with a
bypass timer on the drywell pressure signal which will provide an
automatic backup to operator action to ensure adequate core
cooling. This item is discussed in the response to FSAR Questions
440.42 and 440.37 (Enclosure 6).



13.

14.

i }. 28

16.

3 of 7

Attachment 2 (cont'd)

DSER, page 6-58 - LOCA & Recirculation Flow Control
Valve Failure LRG-II Issue 10-RSB

Response

The response to FSAR Question 440.43 (Enclosure 7) indicates that
the inadvertent closure of the recirculation system line suction
valve, as a single failure in the RBS LOCA analysis, is bounded by
the flow control valve failure analysis. This analysis is
completed in the LRG-II position 10-RSB.

DSER, page 6-59 - ECCS Surveillance

Response

The RBS Technical Specifications corresponding to STS Section 4.5~
1, will specify surveillance intervals for testing the subsystems
comprising the ECCS approximately every 92 days to show that
specified flow rates are attained. Also, approximately every 18
months a test will be performed in which all subsystems are
actuated through the emergency operating saquence.

DSER, page 15-6 - Simulated Thermal Power Trip

Response

This item is addressed in the response to FSAR Question 440.48,
Chapter 15, which was submitted in FSAR Amendment 7.

DSER, page 15-7 - End of Cycle Operations with Partial
Feedwater Heating

Response

This item is addressed in the response to FSAR Question 440.50,
Chapter 15, which was submitted in FSAR Amendment 5. The
requested analysis will be provided as discussed in the enclosed
response to FSAR Question 440.59 (Enclosure 8). This response
will be provided in a future amendment to the FSAR.

. DSER, page 15-8 - Recategorize Generator Load Reduction

and Turbine Trip Without Bypass
LRG-II Issue 12-RSB

Response

This item is addressed in the response to FSAR Question 440.51,
Chapter 15, which was submitted in FSAR Amendment 7.
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Attachment 2 (cont'd)

DSER, page 15-8 - Level 8 & Turbine Bypass in
Technical Specifications
LRG-II Issue 11-RSB

Response

The RBS Technical Specifications will identify equipment
availability, set points, and surveillence testing. A revised
response to FSAR Question 440.53 is provided in Enclosure 9. This
information will be provided in a future amendment to the FSAR.

DSER, page 15-8 - Non-Safety Related Equipment
Credit in Analyses
LRG-II Issue 11-RSE

Response

A revised response to FSAR Question 440.53 is provided in
Enclosure 9. The response to Question 440.54, submitted in
Amendment 7, addresses this request in part. The information
provided will be included in a future amendment to the FSAR.

DSER, page 15-39 - Transient Analysis with Single Failure

Response

A revised response to FSAR Question 440.45 is provided in
Enclosure 10. This information will be provided in a future
amendment to the FSAR.

A revised response to FSAR Question 440.47, "Failure of RHR
Shutdown Cooling Mode" is provided in new FSAR Section 15.2.9
(Enclosure 11). This new section will be provided in a future
amendment to the FSAR.

A revised response to FSAR Question 440.49, "Inadvertent opening
of a SRV", is provided in Enclosure 12. This response will be
included in a future amendment to the FSAR.

A response to FSAR Question 440.55, "ATWS", was provided to the
NRC in FSAR Amendment 7, Chapter 15.

A revised response to FSAR Question 440.38, "Steam Line Breaks
Inside and Outside Containment", is provided in Enclosure 13.
While core uncovery may take place, the analyses requires no
operator action to maintain peak clad temperatures less than
2200°F. This response will be provided in a future amendment to
the FSAR.

A revised response to FSAR Question 440.41, "Operator Action
Precluding Over Pressurization", is provided in Enclosure 14.
This information will be included in a future amendment cf the
FSAR.
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Attachment 2 (cont'd)

26. Responses to FSAR questions concerning specific TMI Action Item
requirements are referenced in the table below. These responses
will be included in FSAR Appendix 1A in a future amendment.

ITEM RESPONSE
Q440.27, Chapter 5
11.K.3.22 Amendment 7
11.K.3.13 Enclosure 15
1E.K.3.13 Enclosure 15
Q440.44, Chapter 6
IT.K.1.5 Amendment 7
11.K.1.10 Amendment 7
11.K.1.22 Amendment 7
I1.K.3.16 Amendment 7
11.X.3.17 Amendment 7
11.K.3.18 Enclosure 6
3. 821 Amendment 7
I1.K.3.25 Enclosure 15
11.K:3.30 Amendment 7
I11.K.3.31 Amendment 7
I1.K.3.45 Amendment 7
Q440.56, Chapter 15
I1.K.3.44 Amendment 7
Q's440.32, 440.58, 440.16, Chapter 5
I1.D.1 Amendment 3
Q440.10, Chapter 5
I1.K.3.28 Enclosure 1
Q440.17, Chapter 5
11.8.3 Amendment 7

Q440.18, Chapter 5
11.8.1 Amendment 3



27 . The endorsement to LRG-II positions 1-RSB through 13-RSB is

Attachment 2 (cont'd)
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provided below. The discussion of these items is provided in the
enclosures.

ITEM
1-RSB
2-RSI(a)

2-RSB(b)
2-RSB(c)
2-RSB(d)
3-RSB

4-RSB

5-KSB
6-RSB
7-RSB
8-RSB

9-RSB

10-RSB

TITLE

Requirement for Automatic Restart
of HPCS after Manua! Termination

Design Adequacy of the RCIC
System Providing Automatic Restart

Design Adequacy of the RCIC
System Preventing Inadvertent
RCIC System Isolation

See 4-ASB/Design Adequacy
of the RCIC System Description
of Pump Room Cooling

Design Adequacy of RCIC System
Water Hammer Protection

Safety-Relief Valve Surveillance
Program

Operator Action Required 10-20
Minutes Following a LOCA

Control of Post-LOCA Leakage
to Protect ECCS and Preserve
Suppression Pool Level

Applicability of the Liquid-Flow-
Through-SRV Tests Performed in
Response to TMI Action Item II.D.1

Provisions to Preclude Vortex
Formation (Unresolved Safety
Issue A-43)

Assurance for Long Term Operability
of the Automatic Depressurization
System (ADS)

Long Term Operability of Deep
Draft Pumps

LOCA Analysis with Recirculation
Flow Control Valve Closure

ENDORSED

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

FSAR
DISCUSSED

Appendix 1,
11.X.3:21

Appendix 1A
I1.K.3.13

Appendix 1A
33.K.5.15

Q440.19

Ch. 15 Q&R
Appendix 1A
I1.K.3.24

S.8.6:1

Dk -21

Appendix 1A
IT.K.3.18

5.3.%.1.3

Appendix 1A
11.D.1
5.6.7.1-5

$.3.2.4

5.2.2.4.1

9.2.7.4

Q440.43
Ch. 6 Q&R



ITEM

11-RSB

12-RSB

13-RSB

Attachment 2 (cont'd)
TITLE

Uce of Nonsafety Grade

Equipment in Shaft Seizure Event

Proper Classification of Transients

Removal of High Pressure
Interlock on HPCS Circuitry

ENDORSED

Yes

Yes

Yes

7 of 7

FSAR
DISCUSSED

Q440.53
Ch. 15 Q&R

Q440.51

Ch. 15 Q&R
o Fnl il
3 1.1.



Enclosure 1 page 1 of 5

RBS FSAR

(' 4. Duration of operability is 2 days at 200°F and
20 psig, following which the valves remain fully
open or closed for 97 days, provided air and power
supply is available. N¢ power/air supply is
required to keep the valve closed.

The ADS utilizes selected SRVs for depressurization of the
reactor as described in Section 6.3. Each of the SRVs is
equipped with an air accumulator and check valve
arrangement. The accumulators on the SRVs utilized for
automatic depressurization assure that the valves can be
held open following failure of the air supply to the
accumulators. The accumulator capacity is sufficient for
each ADS valve to provide two actuations against 70 percent
of the maximum drywell design pressure.

The acccumulators are designed to provide two ADS actuations
at 70 percent of drywell design pressure, which is
equivalent to 4 to 5 actuations at atmospheric pressure.
The ADS valves are designed to operate at 70 percent cf
drywell design pressure because that is the maximum pressure
for which rapid reactor depressurization through the ADS
valves is reqguired. The greater drywell design pressures
are associated only with the short duration primary system
blowdown in the drywell immediately following a large pipe
" rupture for which ADS operation is not required. For large
( breaks which result in higher drywell pressure, sufficient
reactor depressurization occurs due to the break to preclude
the need for ADS. One ADS actuation at 70 percent of
drywell design pressure is sufficient to depressurize the
reactor and allow inventory makeup by the low pressure ECC
systems. However, for conservatism, the accumulators are
sized to allow 2 actuations at 70 percent of drywell design
pressure.

The River Bend Station design utilizes 60-gal accumulators
and an eadeby—esade air charging system (SeneSiatien—yinive

The air supply system includes two
ASME III Division I, Class 2 air compressors¥which feed two
separate charging systems for the accumulators. Both®
compressors are powered from the preferred ac power supply
systems and can be powered by on-site power. Each charging
system consists of an air dryer and associated piping and
valves necessary to provide air to each of the two
divisional sets of accumulators. Each charging system has
physical separation in order to protect them from postulated
pipe breaks.

Only two of the ADS valves need to functiosn to meet
short-term demands and the functional operability of only

( Amendment 3 S5.2-13 April 1982

®and two non-nuclear safety compressors

®ASME 111
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Enclosure 1 (cont'd.)

RBS FSAR

one ADS valve can fulfill longer term needs. P asaurad

B e o s 2 SEUE S L Ty UM ST S S
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The air supply to the ADS valves has been designed such that
the failure of any one componenet does not result in the
loss of air supply to more than one nuclear safety-related
division of ADS valves. The 1loss of air supply to one
division of ADS valves does not prevent the safe shutdown of
the unit.

SR —ADS ; I & il .
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Each SRV discharges steam through a discharge line to a
point below the minimum water level in the suppression pool.
The SRV discharge lines are classified as Safety Class 3 and
Seismic Category I. SRV discharge line piping from the SRV
to the suppression pool consists of two parts. The first is
attached at one end to the SRV and attached at its other end

to a pipe anchor. The main steam piping, including the SRV
, discharge piping up to and including the first anchor, is
analyzed as a complete system. Diameter, length, and
routing of the SRV piping are given in Appendix 6A,
Table A.6A.4-1 and Fig. A.6A.10-1 and A.6A.10-2.

The seccnd part of the SRV discharge piping extends from the
anchcr to the suppression pool. Because of the upstream
anchor on this part of the line, it is physically decoupled
from the main steam header and is therefore analyzed as a
separate piping system.

The effect of the alternate shutdown cooling mode on SRV
discharge piping has been considered. The resultant load
distribution is within the design capacity of the spring
hangers and other support structures.

As a part of tre preoperational and startup testing of the
main steam lines, movement cf the SRV discharge lines will
be monitored.

The SRV discharge piping is designed to limit valve outlet
pre sure to 40 percent of maximum valve inlet pressure with
the valve wide open. Water in the line mire than a few feet
above suppression pool wa*ter level would cause excessive
pressure at the valve discharge when the valve is again

Amendment 7 5.2~-13a February 1983

of 5
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Enclosure 1 (cont'd.)
Insert A
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During normal plant operation, SRV and ADS accumulators are
supplied with air from the non-ruclear safety (NNS) service air system
air compressors as discussed in Section 9.3.1. These compressors
provide 17 SCFM at 175 psig. Post-LOCA air requirements are supplied
from the Penetration Valve Leakage Control System (PVLCS). Refer to
section 9.3.6 for a description of the PVLCS.

Air from either source is dried to a dewpoint of =-40°F at 140 psig
and filtered to a maximum particle size of 1 micron. The NNS air
dryer and filters have a Safety Class 2 bypass line and isolation
valves to ensure air is provided for the ADS function in the event the
dryer/filter become inoperable or plugged. A Safety Class 2 pressure
transmitter which activates an annunciator in the main control room is
provided downstream of the dryers to alert the operator to a
malfunction and allow him to remote manually isolate and bypass the
dryer/filter. Pressure transmitters are also provided on the PVLCS
air accumulators as described in Section 9.3.6.
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Enclosure 1 (cont'd.)

RBS FSAR

TABLE 1A-1 (Cont)

FSAR

ltem and Title Position Reference*
11.K.3.24 The River Bend Station RCIC system is designed to 5.4.6
Srace cooling withstand a complete loss of offsite ac power.
for HPCI/RCIC, The RCIC system turbine room space coolers are
modifications provided with a backup emergency power supply to

ensure that pump room temperatures are maintained below

equipment qualification limits during periods when offsite

power is unavailable.
N %, 3.25 The consequences of loss of cooling to the reactor $.8.9
Power on pump recirculation pump seal coolers will be studied by
seals GE and the BWR Owners' Group. The results and

recommendations of the studies will be taken into

account to determine if any modifications are necessary.
1. R.3.27 GSU has reviewed the BWR Owners' Group generic position 4.4.6
Common reference on this item and agrees that the curreni reactor water
level level instrumentation will provide operators with reactor

water level informaticon that will permit the operators

to make timely and correct decisions regarding reactor

water control requirements. Therefore, no modification

of the current main control room water level instrumentation

is required on the basis of plant safety considerations.
11.K.3.28 B e TP e S e e D
Qualification of B o e e o e ol e £ 2 9 & 1
ADS accumu- RO L ARC LA B A ibdP-RG— O Rt—For HHOW T B oSt re—t0
lators [T R e o B e I

b bbb 6 D £ OB LR F—aTTy Mo T T TTT T O e € INSERT B

e,
11.K.3.30 5BA models used for River Bend Station are found in 15.6
SB LOCA methods Chapter 15.6 of the FSAR. Qualification of these

models was performed by GCeneral Electric (GE) and
submitted to the NRC Office of Nuclear Reactor Regulation,
on June 26, 1981, from R. H, Bucholz to D. G, Eisenhut.
Qualification of the models has been verbally accepted

by the NRC.

Amendment 7 8 of 11 February 1983
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The River Beud Station air supply system for the automatic
depressurization system (ADS) valves consists of two ASME III Division
I, Class 2 air compressors and two non-nuclecr safety compressors
which feed two separate charging systems for the accumulators. Both
ASME 111 compressors are powered from the preferred ac power supply
systems and can be powered by on-site power. The system is sufficient
to supply enough air capacity to cycle the valves open 4 to 5 times at
atmospheric pressure. The safety grade ASME IIl compressors, ADS
valves, accumulators, and associated equipment and instrumentation are
designed to withstand its environment following an accident and
perform its function. This position is consistent with LRG-II issue
8-RSB.
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Enclosure 2

RBS FSAR

QUESTION 440.19 (5.4.6)

BWR operating experience has shown that the HPCI and RCIC
systems have been rendered inoperable because of inadvertent
leak detection isolations caused by equipment room area high
differential temperature signal. The events occurred when
there was a relatively sharp drop in outside temperature.
As noted in Section 5.4.6.1.1.1, and 1in Table 5.2-8, RBS
incorporates this type of RCIC and RHR (steam) isoiation.
Provide a discussion of the modifications that have been or
will be made to prevent inadvertent isolations of this type
which affect the availability and reliability of- the RCIC
and the RHR systems.

Secondly, provide the trip settings for isolation of the RHR
and RCIC systems due to high area temperature in term of
degrees above ambient temperature.

Also, discuss the method of specification that would be
applied. Show that the setting could not be set too low and
cause inadvertent isolation when the system is needed.

RESPONSE

Amendment 3 Q&R 5.4-8 April 1982

Page 1 of 4
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Enclosure 2 (cont'd.)
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The isolation trip settings for the RHR and RCIC systems are
currently being developed in conjunction with the overall setpoint
program for RBS.

The analysis to develop these setpoints cons.ders the effects of
variations in ambient temperature, ventilation system design, heat
sinks and heat sources. Setpoints are based on room temperature
transient response due to an assumed 5 GPM and 25 GPM steam leak. The
setpoint due to a 5 GPM leak produces a trouble alarm with the 25 GPM
setpoint generating an isolation signal. Since the auxiliary building
ventilation system is designed to maintain a maximum room temperature
of 122°F with a maximum heat load (all equipment operating) in the
room, the 5 GPM trouble alarm and 25 GPM isolation trip point is set
at points above 122°F to avoid inadvertient trips of the RHR and RCIC
system.

FSAR Section 7.4.3.2.1.3 provides a discussion of the RHR and RCIC
room cooling systems that is consistent with LRG-II positions 2-RSB(c)
and 4-ASB.
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Enclosure 2 (cont'd.)

SB LOCA methods

Amendment 7

Chapter 15.6 of the FSAR. Qualification of these

models was performed by General Electric (GE) and
submitted to the NRC Office of Nuclear Reactor Regulation,
on June 26, 1981, from R, H. Bucholz to D. G. Eisenhut.
Qualification of the models has been verbaily accepted

by the NRC.
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RBS FSAR
TABLE 1A-1 (Cont)
FSAR

Item and Title Position Reference*
11.K.3.24 The River Bend Station RCIC system is designed to 5.4.6 &
Space cooling withstand a complete loss of offsite ac power. 9.4.3.2.1.3
for HPCI/RCIC, The RCIC system turbine room space coolers are i
modifications provided with a backup emergency power supply to

ensure that pump room temperatures are maintained below

equipment qualification limits during periods when offsite

power is unavailable. & INSERT C
11.K.3.25 The consequences of loss of cooling to the reactor 5.4.1
Power on pump recirculation pump seal coolers will be stucdied by
.seals GE and the BWR Owners' Group. The results and

recommendations of the studies will be taken into

account to determine if any modifications are necessary.
11.K,3.27 GSU has reviewed the BWR Owners' Group generic position L.45.6
Common reference on this item and agrees that the current reactor water
level level instrumentation will provide operators with reactor

water level information that will permit the operators

to make timely and correct decisions regarding reactor

water control! requirements. Therefore, no modification

of the current main control room water level instrumentation

is required on the basis of plant safety considerations.
11.K.3.28 The BWR Owners' Group is studying, on a generic basis, 6.3
Qualification of the ability of the ADS valve accumulators to perform
ADS accumu- their functions during and following exposure to
lators hostile environments. The results and recommendations of

this study will be used to determine if any modifications are

necessary.
11.K.3.30 SBA models used for River Bend Station are found in 15.6

fFebruary 1983
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11.K.3.24
4-ASB
{ 2-RSB(c)
i Pg. 4 of &4

This position is consistent with LRG-II 1issue 4-ASB/2-RSB(c).
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Enclosure 3

RBS FSAR

QUESTION 440.35 (6.3)

Describe in detail the isolation pProvisions to demonstrate
that the LPCS system (portions which interface with Reactor
Coolant Pressure Boundary) complies with one of the
acceptable system isolation requirements given in Branch
Technical position RSB 5-1 of SRP .87,

RESPONSE

The response to this request 4 —ine——provicea iy
T e

is provided in the response to Question 440.29. This response is consistent
with LRG-II position 2-ICSB.

Amendment 5 Q&R 6.3-4 August 1982
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Question 440.58 (5.4.7)

The alternate method to achieve cold shutdown requires additional
clarification (see Question 440.32). Confirm that preoperational
testing will be performed on the components of the alternate shutdown
system to provide assurance of operability. We require plant-specific
analysis to verify that sufficient flow capacity exists for all piping
and valves required in the alternate shutdown method and that the RHR
pump headflow requirements for the worst path resistance can be met.
This plant-specific analysis is in addition to the information to be
submitted under TMI Item II.D.1.

Response

The response to this request regarding plant-specific analysis is
provided in revised Section 5.4.7.1.5. Preoperational testing will be
performed on the components of the alternate shutdown system to
provide assurance of operability.
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RBS FSAR
(, 5.4.7.1.5 Design Basis for Reliability ard Operability
Y

The design basis for the shutdown cooling mode of the RHR
system is that this mode is controlled by the operator from
the main control room. The only operations performed
outside the main control room for a normal shutdown is
manual operation of local flushing water admi-sion valves,
which are the means of providing clean water to the shutdown
portions of the RHR system.

Two separate shutdown cooling loops are provided, and
although both loops are required for shutdown under normal
circumstances, the reactcr coolant can be brought to 212°F
in less than 20 hr with only one loop in operation. With
the exception of the shutdown suction, shutdown return, and
steam supply and condensate discharge lines, the entire RHR
system is part of the ECCS and containment cooling system,
and is therefore required to be designed with redundancy,
flooding protection, piping protection, power separation,
etc, required of such systems (see Section 6.3 for an
explanation of the design bases for the ECCS). Shutdown
suction and discharge valves are required to be powered from
both offsite and standby emergency power for purposes of
isolation and shutdown following a loss of offsite power.
In the event either of the two shutdown supply valves fail
to operate, an operator is sent out to operate the valve

(: "manually. If this is not feasible and the plant must be
shut down as soon as possible, the alternate shutdown method
is employed. In this procedure, water is drawn from the

suppression pool, pumped through the RHR heat exchanger and
delivered into the shroud region of the reactor. The vessel
water is allowed to overflow the steam lines and discharges
back to the suppression pool via the ADS valve discharge
lines. A complete 1loop is thereby established, with
sensible and decay heat being transferred to the pool and ,INSERT A
then to service water via the RHR heat exchanger. ¥The time
required to achieve c¢old shutdown wusing the alternate 3
shutdown cooling mode is less than the time to achieve cold
shutdown wusing the normal shutdown cooling mode of the RHR
system.

5.4.7.1.6 Design Basis for Protection from Physical Damage

Pumps A, B, and C are physically separated. Each is housed

in a separate room. Rooms A and B contain their respective
pumps and two RHR heat exchingers. Room C contains Pump C 3
and the RHR discharge line fill pump.

The design basis for protection from physical damage, such

as internally generated missiles, pipe break, and seismic

effects, is discussed in Sections 3.5, 3.6, and 3.7,
(\: respectively.

Amendment 3 5.4-35 April 1982
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A pressure drop calculation has been performed which confirms that
both A and B loops of RHR are capable of performing alternete shutdown
cooling operations under conditions postuiating worst case flow path
hydraulic resistance.
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Pg. 1 of 6

Question 440.57 (5.4.7)

The response to Question 440.28 rejuires additional clarification.
NPSH values required at 3 ft. above mounting flange (typical test) are
shown in figures 6.3-3, 6.3-6 and 6.3-7 for HPCS, LPCS and RHR pumps.
Are these values derived from plant-specific tests conducted for RBS
pumps? What is meant by "typical test"?

In the NPFd calculations given in Section 6.3.2.2, the NPSH
requirements are specified relative to a point 2 ft. above the pump
mounting flange. Explain how this is consistent with Figures 6.3-3,
6.3-6 ard 6.3-7.

Describe in a detailed and consistent manner the NPSH required and the
NPSH available for the ECCS pumps. Revise FSAR figures 6.3-3, 6.3-6
and 6.3-7 to show both NPSH required and NPSH available.

Response

The relationship between NPSH available values in Section 6.3.2.2 and
the NP5H required values shown on Figures 6.3-3, 6.3-6, and 6.3-7 for
the ECCS pumps is clarified in revised Section 6.3.2.2 and Figure 5.4-
13. This discussion is consistent with LRG-II position 7-RSB.
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Enclosure 5 (cont'd.)

RBS FSAR

NPSHmin =P + L. - Vp -

v2
B by he = 35 = hg

= 35.35 + 10.75 - 33.97 - 3.20 - 0.77 - 2.40

5.7 fe

LPCI

This ECCS mode of RHR system operation constitutes the
limiting condition of NPSH available for the RHR pumps.
With all other conditions equal the NPSH available for kiR
pump A is the least of the three due to the greatest
equivalent length of suction piping and fittings. The ECCS
mode of operation is the worst case based upon the fluid
velocity head. Accordingly, the following NPSH calculation
is for this pump only while performing its ECCS function.

Evaluating all factors as defined above:

PB = 14.7 psia (144 in%?/£ft?)/(59.9 1lb/ft3) = 35.34 ft
LH = 83.25-75.5 ft = 10.75 ft
Vp = (14.1 psia) (144 in®/£t2)/(59.9 1lb/ft3®) = 33.90 ft

(Based on maximum hypothetical suppression pool
temp of 210°F)

Frictional losses due to flow through 20 in SCH STD and
20 in SCH XS pipe and associated fittings.

he = 4.10 £t

Then, evaluating the fluid velocity head

2
%; = (6.67 ft/sec)2/2(32.2 ft/sec?) = 0.69 ft

h, = 1.0 psi (144 in?/ft?)/(59.0 lb/ft?) = 2.40 ft
NPSH . = 35.34 + 10.75 - 33.90 - 4.10 - 0.69 - 2.40

min
= 5.00 ft

Pump characteristic curves are given in Fig. 6.3-3 (HPCS),
6.3-6 (LPCS), and 6.3-7 (LPCI).

INSERT A

Amendment 9 6.3-7d July 1983
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The NPSH calculations given in this section used a reference
elevation of 2 ft. above the pump mounting flange and a desired NPSH
available of > 5 ft. since these requirements were specified diagrams
in the respective systems' process to allow for some design margin.
The > 5 ft. value of NPSH available does not relate to actual pump
performance requirements.

The graphs of NPSH required shown on Figures 6.3-3, 6.3-6 and
6.3-7 are based on performance tests conducted by the pump
manufacturer. The comparison table below demonstrates that all the
ECCS pumps have adequate margin of NPSH available over actual NPSH
required:

NPSH Available NPSH Required
Adjusted to A 3 Ft. Above Pump
Reference Elevation Mounting Flange
3 Ft. Above Pump Based on Performance
Pump Mounting Flange Test By Pump Vendor
HPCS 4.9% ft. 1.00 ft.
LPCS 4.76 ft. 0.30 ft.

RHR(LPCI) 4.00 ft. 0.30 ft.
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Enclosure 5 (cont'd.)
RBS FSAR
requirements of Regulatory Guide 1.1, the following design

features/criteria were applied to calculations of NPSH
available for ECCS suction piping from the suppression pool:

1 Suppression pool level 1is assumed to be at its
minimum drawdown level of 83 ft 3 in.

. A 1 psi pressure drop across the suppression pool
strainers is assumed.

. 18 Pumps are assumed to be operating at maximum run-
out flow.

4. The NPSH available is required to be 5 ft at a
point 2 ft above the pump mounting flange.

= All ECCS pump suction lines are run at a constant
elevation from their points of origin in the
suppression pool to their respective pump suction
flanges. There are no local elevation changes in
these piping runs. Therefore, liguid continuity is
ensured throughout the entire length of the piping.

The following discussion with supporting calculations
demonstrates that the available NPSH at all points in ECCS
pump suction is adequate to preclude local flashing and pump
cavitation under worst postulated conditions.

HPCS

The HPCS pump can take suction from the condensate storage
tank or the suppression pool. However, the combination of
minimum static head, maximum fluid vapor pressure, and
frictional losses in piping and fittings make suction from

the suppression pool the 1limiting conaition of NPSH
available.

v?
- - - == = h
Where
Pp = Barometric pressure of containment, absolute (ft)
Ly = Net static suction head from minimum drawdown
suppression pool level at 83 ft 3 in. elevation to
el 72 ft - 6 in. (a point 2 ft above top of pump
mounting flange)
Vp = Absolute vapor pressure of liquid at maximum

(hypothetical) suppression pool temperature

Amendmernt 5 6.3-7a August 1982

INSERT B

C
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5. (cont'd.)

The HPCS and LPCS suppression pool suction strainer centerline
elevation is 75.5 ft. (LPCI @ 73.4ft.). A minimum ECCS suction
strainer submergence of greater than 7.5 ft. is maintained to
preclude vortex formation.
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Enclosure 6 (cont'd.) Page 1 of 6
RBS FSAR

QUESTION 440.37 (6.3)

Your FSAR states that no operator action is required until
10 minutes after an accident. It is our position that no
operator action be required for 20 ninutes after an
accident. Discuss the conseguences of not performing

operator actions until 20 minutes after a LOCA
(LRG II issue-4-RSB).

RESPONSE

River Bend Station operators are not required to take any

action before 20 minutes following a LOCA to maintain the

safety of the plant. This is consistent with LRG-II

position 4-RSB. exeepi—Lhat—ne ADS modifications are

delineated in FSAR Table 1A-1 under TMI

item I1.K.3.18 because—etRBSTrant—specrfic—consadesrations,
and FSAR Section 7.3.1.1.1.2.

Amendment 9 Q&R 6.3-6 July 1983
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( QUESTION 440.42 (6.3)

The SRP 6.3 does not allow credit for operator action for
20 min following a loss-of-coolant accident (LOCA). The
FSAR states no operator action is required for at least
10 min. The applicant should confirm that no operator ac-
tion 1is required until 20 min after the LOCA, or provide
technical justification and an associated data base tc sup-
port a time less than 20 min. The applicant should identify
the manual actions which must be performed to prevent safety
criteria from being exceeded following a LOCA over the hreak
spectrum, including single failures. It should also be
shown that adegquate alarms, instrumentation, and time will
be available to the operator to perform manual actions

necessary to prevent safety criteria from being exceeded
(LRG-II issue 4-RSB).

RESPOUNSE

. L hi 33—y  ded—
Nevembper—1582-

No operator action is accounted for the first 20 minutes following a
loss-of-coolant accident (LOCA). FSAR Section 7.3.1.1.1.2 and
Appendix 1A item II.K.3.18 provides further clarification.

(; Amendment 5 Q&R 6.3-11 August 1982
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RBS FSAR

2. ADS Operation

Schematic arrangements of system mechanical equipment and
operator information displays are shown in Fig. S5.1-3. ADS
component control 1logic and operator information displays
are shown in Fig. 7.3-2. Instrument location drawings and
elementary diagrams are identified in Section 1.7.

The ADS consists of two rodundant and independent trip
systems, trip systems A and B. ALCS trip system A actuates
the A solenoid air pilot valve on each ADS SRV. Similarly,
ADS trip system B actuates the B solenoid air pilot valve on
each ADS SRV. Actuation of either solenoid pilot valve
causes the ADS SRV to open and provide degressurization. To
prevent inadvertent actuation of the ADS, two channels of
logic for each ADS trip system (A and B) are used. Both
channels must be activated to actuate an ADS trip system.

Each trip channel contains a single input from a drywell
high pressure transmitter. One trip channel includes two
differential pressure sensor inputs monitoring reactor
vessel low water level (trip levels 1 and 3). The low water
level 3 trip provides confirmation of a reactor vessel low
water level condition. The second trip channel is
redundant, except the low water level confirmation signal is

omitted. &——————— INSERT A

To assure that adequate makeup water is available after the
vessel has been derressurized, each trip channel includes a
pump discharge pressure permissive signal indicating LPCI or
LPCS system available for vessel water makeup. Any one of
the three LPCI pumps or the LPCS pump availaktle for reactor
coolant makeup is sufficient to permit automatic
depressurization (one pump each per trip system).

After receipt of the initiation signals and after a delay
provided by timers, each of the two solenoid air pilot
valves 1is energized. This allows pneumatic pressure from
the accumulator to act on the air cylinder ogerator. Each
ADS trip system has a time delay that can be reset manually
to delay system initiation. The time delay is selected to
be within a period that allows the HPCS to perform its
function prior to ADS initiation. In the event of HPCS
failure, the time delay period is selected to allow
initiation of ADS, LPCI, and LPCS in time to maintain the
fuel barrier temperature within acceptable 1limits. If
reactor vessel water level is restored by HPCS prior to the
end of the time delay, ADS initiation is prevented.

7.3-5
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To insure automatic depressurization for LOCA's or other
postulated events that do not produce a high drywell pressure signal,
the ADS trip system provides automatic backup to operator action.

This modification consists of adding a bypass to the drywell pressure
signal with a set time delay and the addition of a manual ADS inhibit.
The bypass is incorporated into the system logic by the addition of a
bypass timer actuated on reactor water level 1. This timer provides a
nominal eight minute time delay with the exact timer setpoint
determined based on not exceeding 10CFR50.46 acceptance criteria for
LOCA events and still being compatible with the RBS ATWS design.
Starting of the bypass timer also activates an alarm that the bypass
logic has been activated. After the time delay, the time delay relay
contacts located in the high drywell pressure signal bypass circuit
are closed, effecting the bypass. The existing 105 second timer is
then started and the ADS solenoid energized, after the timer runout,
provided that at least one low pressure pump in that division is
running. The bypass timers are automatically reset when the low water
level signal has cleared or the reset pushbutton is pressed.
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RBS FSAR

TABLE 1A-1 (Cont)

11.K.3.18
ADS actuation

FSAR
Position Reference®
e TUTTETT ABS—+og+e—pTUV TS T SATTSTATTOTY—beekup—te o

in addition, the BWROG symptom-oriented EPGs provide

explicit instructions on when to manually depressurize the
vesse! if the high pressure systems cannot maintain inventory.
Implementation of these improved procedures and

operator training provides adequate assurance that the

vessel is depressurized, if required.

€—————— INSERT B

11.K,.3.21
Restart of LPCS
and LPC!

GSU has concluded from its review o’ the River Bend
Station design that, in light of the BWR owner's Group
position submitted to the NRC on December 29, 1980

(April 20, 1982 letter from D. B. Waters, BWROG Chairman
to D. G. Eisenhut, NRC), no modifications should be

made to the control logic of the existing LPCI and LPCS
systems. It has been determined that modifications to the
River Bend Station HPCS system to automate restart on low
level following manual trip are not required for safe
operation. The LRG-!I| position 1-RSB which supports this
conclusion has been accepted (February 26, 1982 letter
from J. R. Miller, NRC to D. L. Holtzscher, LKG-'I
Chairman).

11.K.3.22
RCIC suction

Amendment 7

River Bend Station design provides automatic switchover
of the RCIC system suction from the condensate storage
tank to the suppression pool when corndensate storage tank
level is low. Therefore, River Bend Station design
satisfies the intent of this item.

7a of 1N

fFebruary 1983
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GSU is modifying its automatic depressurization trip system with
an eight minute bypass timer on the drywell pressure signal which
provides an automatic backup to operator action to ensure adequate
core cooling. This modification conforms to option nuwbei four of the
BWR Cwner's Group position submitted March 31, 1981 to the NRC.
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RBS FSAR

QUESTION 440.43 (6.3)

Address the inadvertent closure of the reactor recirculation
system line suction valve as a single failure in the LOCA

analysis, for the break size most affected by this failure
(LRG II issue-10-RSB).

RESPONSE

Fhe—response—to—this——reguest —w. 11l —be provided —by
November—31962—

River Bend Station endorses LRG-II position 10-RSB which bounds the failure
ot a recirculation line suction valve following a LOCA.

Amendment 5 Q&R 6.3-12 August 1982 &\




Enclosure 8
Page 1 of 1
QUESTION 440.59

The response to Question 440.50 is unacceptable. Provide a
quantitativa analysis for operation with partial feedwater heating.
The basis for the maximum feedwater temperature reduction for a
partial feedwater heating event should be provided (e.g., specific
turbine operational limitations).

Response:

The requested analysis will be provided for staff review and approval
prior to operation with partial feedwater heating if a decision is
made to operate in this mode.



Enclosure 9

Pg. 1 of 1

Question 440.53

During meetings with General Electric, the staff has discussed the use
of nonsafety-grade equipment for anticipated transient analyses. It
is our understanding thai one of the most limiting events is the
feedwater controller failure (maximum flow demand). For this
transient, the plant operating equipment that have a significant role
in mitigating this event are the turbine bypass system and the reactor
vessel high water level (Level 8) trip that closes the turbine stop
valves. To assure an acceptable level of performance, it is the
staff's position that this equipment be identified in the plant
Technical Specifications with regard to availability, set points, and
surveillance testing. Submit your plan for implementing this
requirement along with any system modifications that may be required
to fulfill the requirements (LRG II issue 11-RSB).

REEPONSE

GSU endorses the LRG-II issue 11-RSB which states that the most
limiting combination of failures is a projer functioning of the Level
8 trip with failure of the bypass valves to open. This event would
resemble a turbine trip without bypass but would be less severe than
the one presented in the River Bend Station FSAR because of the
reduced power at the time of the trip. The RBS Proposed Technical
Specifications will identify the equipment availability, set points,
and surveillance testing as it applies to this analysis.
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RBS FSAR

QUESTION 440.45 (15.0.3)
On page '15.0-6 of the RBS LiSAR, it is stated:

"Reference 1 suggests that the transient and accident
scenarios should now include 'and' (multi-failure) event
sequences. The format request follows:

; For initiating occurrence - an egquipment |
failure or an operator error.

- For single eguipment failure - or operator
error analysis, another equipment failure, or
failures and/or another operator error or
errors.

This certainly is considered a new requirement and the
impact will need toc be completely evaluated."

NUREG-75/087 - SRP 15.1.1-3 "An incident of moderate
frequency in combination with any single active component
failure or single operator error, should not result in loss
of function of any barrier other than fuel cladding] We
require the evaluation stated above by the applicant. Using
the above criteria, analyze the most limiting transients to
verify that fuel cladding integrity will be maintained and

We den't consider the above regquirement as new. [Ref:

the CPR remains above the MCPR safety limit.

RESPONSE

. . et . 33— ded—
~November—1982—

Chapter 15 contains evaluations of postulated single failures associated
with anticipated transients. Plant nuclear safety operational analysis
(NOSA), tle system-level qualitative-type failure modes and effects an-
alysis of essential protective sequences in Appendix 15A, shows com-
pliance with the single active component fgilure or the single operator
error criteria. :

Q&R 15.0-1
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The five most limiting analyzed Chapter 15 transients are:

(1) Loss of Feedwater Heater-Manual Flow Control (Subsection 15.1.1)
(2) Feedwater Control Failure-Maximum Demand (Subsection 15.1.2)

(3) Pressure Regulation Downscale Failure (Subsection 15.2.2)

(4) Generator Load Rejection with Failure of Bypass (Subsection
15.2.2)

(5) Turbine Trip with Failure of Bypass (Subsection 15.2.3)

In reviewing the expected sequence of events utilized in simulating
the plant performance for each of these transients, it was determined
that postulating a single active safety-related component failure does
not alter the transients. For the feedwater control failure - maximum
demand transient in which credit is taken for full turbine bypass
capacity, a single active component failure would result in the loss
of one of the turbine bypass paths. However, the consequence of
losing one bypass path is not expected to result in fuel failure.




RBS FSAR

15.0.3.2 Sequence of Events and Systems COperations

Each transient or accident ies discussed and evaluated 1in
terms of:

1. Step-by-step sequence of events from initiation to
final stabilized condition.

Extent to which normally operating plant
instrumentation anc¢ controls are assumed to
function.

Extent to which glant and reactor protection
systems are required to function.

edit taken for the functioning of normally
operating plant systems.

Operation of engineered safety systems that is
required.

Effect of a single failure or an operator error on
the event.

15.0.3.3» Single Failures or Operator Errors
S

15.0.3.2.1.1 General

—_—

Pl —GEeEE1OR G5 US666 o VOEYy 1Mportant copcept-pertaining
~“to—+the—apphieation of single farlures and Operator SFEoFre—+o-
—analyses—ef—the postuiated—eventa—Single—eactive—component
-failure (SACE)—eriteria—have—beenrequiredand—successfuily—
-appited—on—past—NRC—approved—dochet—appireatrons—to—BbA—
—erterories—onty.—Reference—t-infers-that-a—“singite—fariures—
-and —eperator—errorsi-—requirement —shounld—re—appired—to
transient-events—{tbothr—high, moderate,and—1ow probability—
—oceurrenc sy—as—well —as—accident —(very low probability)y
-situations:—

-“Pranstent-evaluations have beenyudged againsta eriteria of
-one—single—equipment—fatrlure—(3EF)y Hor*-one-single —operator
—error—{SeE)—as—the—inittiating —event,—with no—additironal
Sragle—fariure assumRptIons —to - the Pprotective —6€gUeRces,
“aithough —u—great—majority —of —these proteective sequenees
-atilipged-—scafety-systems—whichcan—accommodate—SACEF —aspects:
-Bven——under—these—postulated —events;,—the—plant —damaage
aliowances-or-itimits were—very -much—the—same—as—those —for
“NOFEMal - Cperations
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15.0.3.2.1.2 Initiating

1.

The undesired
valve (a check
against normal

RBS FSAR

Event Analysis

opening
valve
flow)

15.0-6
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Insert

Chapter 15 contains evaluations of postulated single failures
associated with anticipated transients. Plant nuclear safety
operational analysis (NOSA), the system-level qualitative-type failure
modes and effects analysis of essential proteccive sequences in
Appendix 15A, shows compliance with the single active component
failure or the single operator error criteria.



RBS FSAR

QUESTION 440.47 (15)

Even though "Failure of RHR Shutdown Cooling"
shown in Table 15.0-1, the referred text 15.2
in the FSAR. Submit the complete Section

of RHR Shutdown Cooling," as given by other
staff review.

RESPONSE

response to this request ~-wilil—Pe provided by
“November—i582—

Amendment 5 August 1982
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15.2.9 Failure of RHR Shutdown Cooling

Normally, in evaluating component failure associated with the RHR
system in the shutdown cooling mode, active pumps or instrumentation
(all of which are redundant for safety system portions of the RHR
system) are assumed to fail. For purposes of the worst-case analysis,
the single recirculation loop suction valve to the redundant RHR loops
is assumed to fail. This failure would still leave two complete RHR
loops for LPCI and pool cooling minus the normal RHR shutdown cooling
loop connection. Although the valve could be manually opened, it is
assumed to fail.

15.2.9.1 ldentification of Causes and Fiequency Classification

15.2.9.1.1 Identification of Causes

The plant is operating at 102% rated power when a loss of offsite
power occurs, causing multiple safety-relief valve actuation and
subsequent heatup of the suppression pool. Reactor vessel
depressurization is initiated to bring the reactor pressure to
approximately 100 psig. Concurrent with the loss of offsite power an
additional single failure occurs which prevents the operator from
establishing the normal shutdown cooling path through the RHR shutdown
cooling lines. The operator then establishes a shutdown cooling path
for the vessel through the ADS valves and vessel inventory makeup.

B.2.95%:1.2 Frequency Classification

Recent analytical evaluations of this event have used additional worst
case assumptions. These inlcuded:

(1) Loss of all offsite ac power,

(2) Utilization of safety-grade equipment only, and

(3) Operator action after 10 minutes
These assumptions change the initial incident (malfunction of RHR
suction valve) from a moderate-frequency incident to a classification
in the design basis accident status. However, the event is evaluated

as a moderate frequency event.

15.2.9.2 Sequence of Events and System Operation

15.2.9.2.) Sequence of Events

The sequence of events is shown in Table 15.2-14.
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The following is the sequence of operator actions expected during the
course of the events when no immediate restart is assumed. The
operator should:

1. Following the scram, verify all rods in.

2. Check that diesel generators start and carry the vital loads.

3. Check that relays on the RPS drop out.

4. Check that both RCIC and HPCS start when reactor vessel level
drops to the initiation point after the relief valve opens.

5. Break vacuum before the loss of sealing steam occurs.
6. Check T-G auxiliaries during coastdown,

7. When both the reactor pressure and level are under control, secure
both HPCS and RCIC as necessary.

8. At 10 minutes into the transient, initiate suppression pool
cooling (again for purposes of this analysis, it is assumed that
only one RHR heat exchanger is available);

9. Initiate RPV shutdown depressurization by manual actuation of 7
ADS valves;

10. After the RPV is depressurized to approximately 100 psig, attempt
to open one of the two RHR shutdown cooling suction valves. These
attempts are assumed unsuccess ‘ul.

11. At 100 psig RPV pressure, use ADS to establish a closed cooling
path as described in the notes for Figure 15.2-12.

12. Complete the scram report and survey the maintenance requirements.

15.2.9.2.2 System Operation

Plant instrumentation and control is assumed to function normally
except as noted. In this evaluation, credit is taken for the plant
and reactor protection systems and/or the use of ESF.

15.2.9.3 Core and System Performance

15.2.9:3:1 Methods, Assumptions, and Conditions

An event that can directly cause reactor vessel water temperature to
increase is one in which the energy removal rate is less than the
decay heat rate. The applicable event is loss of RHR shutdown
cooling. This event can occur only during the low pressure portion of
a normal reactor shutdown and cooldown, when the RHR system is
operating in the shutdown cooling mode. During this time the critical
power ratio remains high and nucleate boiling heat transfer is not
exceeded at any time. Therefore, the core thermal safety margin
remains essentially unchanged. The 10-minute time period assumed for
operator action is an estimate of how long it would take the operator
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15.2.9.5 Radiological Consequence

The radiological consequences of this event are enveloped by thos -
described in Section 15.2.4.5.
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Enclosure 11 (cont'd.)

TABLE 15.2-15

INPUT PARAMETERS FOR EVALUATION OF FAILURE

OF RHR SHUTDOWN COOLING

Initial Conditions

Rated Power (%)

Suppression pool mass (1bm)

RHR Hx Constant (Btu/Sec/°F)
Vessel pressure (psia)

Vessel temperature (°F)

Primary coolant inventory (1bm)
Pool temperature, (°F)

Service water temperature, (°F)
Vessel heat capacity (Btu/1lbm/°F)

HPCS on-off water level (rt) ON
CFF

HPCS flow rate, (lbm/sec)

LPCI flow rate per loop (1bm/sec)

102
7.783E6
390
1040
54Y.4
4.129E5
100

95

Pg. 9 of 17
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NOTES FOR FIGURE 15.2-12

ACTIVITY A
Initial pressure - 1040 psia
Initial temperature - 549 F

For purposes of this analysis, the following worst-case conditions are
assumed to exist:

(1) The reactor is operating at 102% nuclear boiler rated thermal
power;

(2) A loss of power transient occurs (see Section 15.2.6); and
(3) A simultaneous loss of onsite power (Division 1), which

eventually results in the operator not being able to open one
of the RHR shutdown cooling line suction valves.

ACTIVITY B
lnitial pressure - 1040 ssia
Initial temperature - 549 F

Operator Actions

During approximately the first 13 minutes, reactor decay heat is
passed to the suppression pool by the automatic operation of the SRVs.
Reactor water level is returned to normal by the automatic operation
of HPCS and RCIC.

After approximately 13 minutes, it is assumed on RHR heat exchanger is
placed in the suppression pool cooling mode to remove decay heat. At
this time, the suppression pool will be 109.5 F. At approximately 28
minutes into the transient, the operator initiates depressurization of
the reactor vessel. Controll:d depressurization procedures consist of
controlling vessel pressures and water level by using selected SRVs,
RCIC and HPCS systems.

When the reactor pressure approaches 100 psig, the operator prepares
for operation of the RHR system in the shutdown cooling mode. At this
time (152 min), the suppression pool temperature is 160.7 F.

ACTIVITY ¢! (Division 1 fails, Division 2 available)

System pressure approximately 100 psig
System temperature approximately 340 F

Operator Actions

The operator establishes either one of two closed cooling paths as
follows:



e
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NOTES FOR FIGURE 15.2-12 (Continued)

(a) Utilizing RHR Loop B, water from the suppression pool is
pumped through the RHR heat exchanger (where a portion of the
decay heat is removed) into the reactor vessel. The cooled
suppression pool water flows through the vessel (picking up a
portion of the decay heat), out the ADS valves, and back to
the suppression pool. This alternate cocling path is shown
in Figure 15.2-15.

(b) Utilizing RHR Loops B and C together, water is taken from the
suppression pool and pumped directly into the reactor vessel.
The water passes through the vessel (picking up decay heat)
and out the ADS valves returning to the suppression pool as
shown in Figure 15.2-12. Suppression pool water is then
cooled by the operation of RHR Loop B in the cooling mode as
shown in Figure 15.2-12. In this alternate cooling path, RHR
Loop C is used for injection and RHR Loop B for cooling.
Cold shutdown is achieved approximately 12 hours after the
transient occured.

ACTIVITY C2 (Division 2 fails, Division 1 available)

System pressure approximately 100 psig
System temperature approximately 340 F

Operator Actions

Utilizing RHR Loop A, as Shown in Figure 15.2-16, instead of Loop B,
an alternate cooling path is established as in Activity Cl of item
2(a) above.
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RBS FSAR

QUESTION 44C.49 (15.1.4)

In the analysis of inadvertent opening of a safety/relief
valve, it is stated that a plant shutdown should be
initiated if the valve cannot be closed. How much time does
the operator have to initiate plant shutdown before
exceeding Technical Specification limits for suppression
pool temperature?

RESPONSE

“Fhe——respense te bhie Fesduest o wWir:o be o plovided by
—November—3582—

The operator will have the time period between ghe valve first sticking
open and the bulk pool temperature reaching 100 F before he must scram
the reactor to be in compliance with the technical specifications.

The time to reach the IIOOF Tech Spec limit is dependent on the initial
pool temperature. The pool will heat up at about 2“F/minute. It is
assumed that the suppression pool is at its maximum operating temperature
(95°F) and minimum operating volume with no pool cooling systems in -
operation when the valve first opens. The estimated time to reach 110 F
is 7 1/Z minutes.

Amendment 5 Q&R 15.1-2 August 1982



V
i
|
|
r
»
\

Enclosure 13 1 of 2
RBS FSAR
GQUESTION 440.38 (6.3)

What are the differences between steam line breaks inside and outside
containment with regard to break area? The analyses suggest that core
uncovery could occur if no operator action took place before 20
minutes. Provide the effect on peak clad temperature of no action
prior to 20 minutes and discuss all assumptions (LRG II-issue-4-RSB).

RESPONSE

The response to this request is provided in Sections 6.3.3.2 and
6.3.3.8, and in revised Section 6.3.3.7.7. This analysis requires no
operator action prior to 20 minutes to maintain clad temperatures
within 10CFR50.46 criteria. This is consistent with LRG-11 position
4-RSB.



4. PCT as a function of time from REFLOCL.

The same variables resulting from the analysis of a less
limiting small treak are shown in Fig. 6.3-53 through
6.3-56.

6.3.3.7.7 Calculaticns for Other Break Lccations

Reactor water level and vessel pressure from SAFE/REFLCOCLC
and PCT and fuel rod ccnvective heat transfer coefficients
from REFLOOL are shown in Fig. 6.3-57 through 6.3-60 for the
core sgray line break, Fig. 6.3-61 through 6.3-64 for the
feedwater line Fkreak, and Fig. 6.3-65 and 6.3-66 for the
main steam line break inside the contalnment/" ; f

An analysis was also fldone fcor the main steam line tkreak
outside the containnent Reactor water Jlevel and vessel
pressure from SAFE/REFLOOL and PCT and fuel rod convective
heat transfer coefficients from REFLOCD are shown in
Fig. 6.3-67 through 6.3-70.

6.3.3.8 ILOCA Analysis Conclusions

Having shown compliance with the applicakle acceptance
criteria of Section 6.3.3.2, it is concluded that the ECCS
will perform its function in an acceptakle manner and meet
all of the 10CFR50.46 acceptance criteria, given operation
at or below the maximum average planar linear heat
generation rates in Table 6.3-5.

6.3.4 Tests and Inspections
6.3.4.1 ECCS Perfcocrmance Tests

All systems of the ECCS are tested for their operational
ECCS function during the preogeraticnal and/or startup test
proaram. Each ccmponent is tested for pcwer source, range,
direction of rotation, set point, 1limit switch setting,
torque switch setting, etc. Each pump is tested for flow
capacity for comparison with vendor data. (This test is
also wused to verify flow measuring cagability.) The flow
tests i1nvclve the same suction and discharge source; 1.€+,
Ssugpgpressicn pool cr condensate stcrage tank.

All lcgic elements are tested individually and then as a
system to verify comgplete system response to emergency
signals including the ability of valves tc revert to the
ECCS alignment frcm cther positions.
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RBS FSAR

QUESTION 440.41 (6.3) (

During -‘long-term cooling following a small LOCA, the
operator must control primary system pressure to preclude
overpressurizing the pressure vessel.

. 159 Describe the instructions given the operator to
perform long-term cooling.

a. Indicate and justify the time frame for performing
th required action.

3. List the instrumentation and components needed to
perform this action and confirm that these
components meet safety grade standards.

4. Discuss the safety concerns during this period and
the design margins available

The above discussion should account for the following:
Loss of offsite power.

2. Operator error or single failure.

=

.- 1“

(LRG II issue-4-KSB) (if
RESPONSE

During long-term cooling following a small LOCA, no operator actions are
required to contiol system pressure to preclude overpressurizing the pressure
vessel after it has been cooled off. The system is always protected by re-

lief valve capacity that is more than adecuate to handle decay heat energy
generation.

» o 0.‘
d
¥

, \‘:
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RBS FSAR

QUESTION 440.27

Response to the following TMI action items are reguired to
complete the review of Section 5.4.6.

a) TMI Item II.K.1.22 - Auxiliary Heat Removal. Refer tec
BWR Owners Group position and submit a plant specific
response describing RBS design provisions as given by other

BWR Owners.

b) TMI Item II.K.3.13

We request that the applicant submit an acceptable response
to the requirements included in Acticn Plan item 11.K.3.13,
possible need for separation of RCIC and HPCS initiation
levels and restart capability of RCIC on low water level
(NUREG-0737).

¢) TMI Item II.K.3.15

We request that the applicant submit an acceptable response
for Item II.K.3.15, provisions for preventing inadvertent
RCIC system isolation or trip.

RESPONSE
P The response to this request-w+*%—be—peevtded—by—éune—&9ear- <:;”

is provided in Appendix 1A, Table 1A-1,
under the items identified above.

Amendment 7 Q&R 5.4-16 February 1983
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o/

RES FSAR

TABLE 1A-1 (Cont)

FSAR

Item and Title Position Reference®
II.K.1.23 The BWR water level instrumentation provides multiple level 7.5
Reactor vesse. indications displayed on the reactor control console or
level proceduces nearby panels. These indications include three narrow

range (normal operating range) level indicators and one narrow

range level recorder, two wide range level recorders and

one wide range level indicator, one fuel zone level recorder,

one ugset range level recorder, and one shutdown range

(vessel flooding) level indicator. In addition, multigle

indicating trip units prov.de wide range and narrow range

reactor level safety-related trip signals and related alarms.

GE has describted this in greater detail in NEDC-24708.
II.K.3.3 River Bend Station is currently under construction and 16
Reporting safety therefore a history cof safety valve and relief valve
valve and failures ané challenges for the facility does not exis:.
relief valve Failures of reactor system relief valves will te reported
failures and in the agpropriate manner to the necessary NRC crganizations.
challenges
II.K.3. 1 N/A tc RBS
Justificaticn use
of certain FORVs
II.K.3.13 —Phe—Rerver—Bend-Statrtron—destan-wirilt e reviewed—to-determine 7.8
HFCI & RCIC —Tfreactor-satety-may-—be—improved-—bysr—H—veparating——
initiating —threRCTC-systemrinttiation set point—frow that ot the BPCS
levels —so-that-—the—REIC—inttiates at s higher -waterYevel thamr —

INSERT A

6 of 11
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The evaluation performed by General Electric (GE) on behalf of the
BWR Owners' firoup in a letter transmitted on October 1, 1980, from R.
H. Buchholz (GE) to D. G. Eisenhut (NRC) concerning NUREG-0737,
I1.K.3.13, "HPCI and RCIC Initiating Levels", is applicsble to RBS.
The report presented the analyses, conclusions, and recommendations
regarding separation of the initiating levels of the High Pressure
Coolant Injection (HPCI) and Reactor Core Isolation Cooling (RCIC)
systems. River Bend Station (RBS) does not employ a HPCI system in
its GE NSSS design but instead, has a High Pressure Core Spray (HPCS).
The report identifies the differences in the HPCI/HPCS thermal fatique
analyses wbhere appropriate. In summary, the study concluded that the
HPCI and RCIC initiations at the current low water level setpoints is
within the design basis thermal fatique analysis of the reactor vessel
and its internals. Separating HPCI and RCIC setpoints as a means of
reducing thermal cycles is of negligible benefit. In addition,
raising the RCIC setpoint or lowering the HPCI setpoint have
undesirable consequences which outweigh the benefit of the limited
reduction in thermal cycles. Therefore, when evaluated on this basis
no change in the RCIC or HPCI/HPCS setpoints is needed.

In a letter dated December 29, 1980, from D. B. Waters, Chairman-
BWR Owners' Group, to D. G. Eisenhut (NRC) the BWR Owners' Group
transmitted the results of an evaluation performed by GE. The report
recommends modifying the RCIC system to automatically restart
following a trip of the system at high reactor vessel water level.
This will be accomplished by relocating the existing high level trip
from the RCIC turbine trip valve to the steam supply valve. Once the
level reaches a predetermined high level the s*eam supply valve will
close automatically. GSU endorses the modification to automatically
restart the RCIC system on low water level and will incorporate the
change in the RBS design. This position is consistent with LRG-II
issue 2-RSB(a).
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TABLE 1A-1 (Cont)

Position

FSAR
Reference®

7.4

@seees . INSERT B

11.K,.3.16

Challenges to and
failure of relief

valves

The BWR Owner's Gruup position submitted to the Nuclear
Regulatory Commission in May 1981 concludes that BWR/6 plants
have design features which reduce the occurrence of stuck open
relief valve (SORV) events such that no further modifications
are required. River Bend Station has already incorporated
three design features which should reduce its SORV frequency
by at least a factor of 17 compared to the standard BWR/4
plant design. The three features are:

s Use of Crosby SRVs.

2 Use of a lower reac.or pressure vessel| water
level isolation set point for main steam isolation
valve closure,

3. Use of LOW-LOW SET SRV contro! logic.

11.%8.3.%7

ECCS outages

Amendment

A ptan for data collection relating to outage dates and
duration for all ECC systems will be developed., These

data will be reviewed for availability information on

these systems. All ECCS outages will be reported to the

NRC via Licensing Event Reports (LER). The report will contain
the following:

s Outage dates and duration of outages.

- Cause of outage,

. ECC systems or components involived in the outage
. Corrective action taken.

The LERs and Nuclear Piant Reliability Data System (NPRDS)
will provide the staff with the capability to accumulate, on a yearily
basis, reliability data due to test and maintenance outages.

7 of 11
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TABLE 1A-1 (Cont)

Item and Title Position

11.K.3.24 The River Bend Station RCIC system is designed to

Space cooling withstand a complete loss of offsite ac power.

for HPCI/RJIC, The RCIC system turbine room space coolers are

modifications provided with a backup emergency power supply to
ensure that pump room temperatures are maintained below
equipment quatification limits during periods when offsite
power is unavailable,

10.%,.3.25 ¢ 5.5.9
Power on pump ' .
seals
a INSERT C

11.K.3.27 GSU has reviewed the BWR Owners' Group generic position
Common reference on this item and agrees that the current reactor water
level level instrumentation will provide operators with reactor
water leve! information that will permit the operators
to mauke timely and correct decisions regarding reactor
water control requirements. Therefore, no modification
of the current main control room water level instrumentation
is required on the basis of plant safety considerations,

~
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11.K.3.28 The BWR Owners' Group is studying, on a generic basis,

Qualification of tne ability of the ADS valve accumulators to perform

ADS accumu- their functions during and following exposure to

lators hostile environments. The results and recommendations of
this study will te used *o determine if any modifications are
necessary.

11.K.3.30 SBA models used for River Bend Station are found in

SB LOCA methods Chapte ~ 15.6 of the FSAR, Quaiification of these
model- was performed by General Electric (GE) and
sut ..tted to the NRC Office of Nuclear Reactor Regulation,
on June 26, 1981, from R. H. Bucholz to D. G. Eisenhut,
Qualification of the models has been verbally accepted
by the NRC,

Amendment 7 February 1983
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Gulf States Utilities Company endorses the BWR Owner's Group
position submitted to the Nuclear Regulatory Commission, Office of
Nuclear Reactor Regulation in letters dated May 26, 1981, September
21, 1981 and September 2, 1982. River Bend Station design employs
recirculation pumps manufactured by the Bingham Pump Company. The
test simulated a loss of cooling water to the recirculation pump seal
coolers which were exposed to a temperature in excess of 270°F. After
5 hours of visually monitoring pump seal leakage, no leakages were
detected above 5 gpm. The test results confirmed that a loss of
cocling to the Bingham pump seal for 5 hours does not lead to
unacceptable seal leakage. Consequently, no change in the River Bend
Station design is necessary.



Mechanical separation outside the drywell is achieved as
follows:

1. The ECCS is seg ted into three functional grours:
HPCS

LPCS + 1 LECI + 100 percent service water and
heat exchanger

2 IPCI pgpumgs + 100 percent service water and
heat exchanger

The equipment in each grour is serarated from that
in the other two groups. In addition, the HFCS and
reactor core isolaticn ccoling (RCIC) system (which
is not part of the ECCS) are ghysically separated.

Segparation barriers are ccnstructed between the
functional grcougs as required to assure that
environmental disturbances such as fire, pipe
rupture, falling okjects, etc, affecting cne
functional grour dc neot affect the remaining
groups. In additicn, separation barriers are
grovided as required to assure that such
disturbances do not affect both the RCIC and the
HPCS.

6.3.1.1.4 ECCS Environmental Design Easis

Eacl, ECCS and the RCIC system have a safety related
injection/iscolation testable check valve located in piging
within the drywell. In addition, the RCIC system has an
isolation valve in the drywell portion of its steam supgly
Piging. All wvalves are 1located akove the highest water
level expected in the drywell during any accident. The
valves are qualified for the envelcge-cof-accident
envirocnmental conditions indicated in Takle 3.11-1,

The rortions of ECCS and RCIC piping and equirment located
outside the drywell and within the secondary containment are
qualified for the envelcpe-of-accident environmental
conditions indicated in Table 3.11-1.

6.3.1.2 Sumrmary Cescriptions of ECCS

The ECCS injection network comgprises a high pressure core
Sgray (HPCS) system, a 1low fgressure core spray (LECS)
system, and the low gressure ccclant injection (LPCI) mcde
of the residual heat removal (RHE) systenm. These systems

6.3-5
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The RBS design employs an ECCS valve crescent area between the
separate watertight ECCS equipment rooms and the suppression pool.
The ECCS suction lines and the isolation valves within the cresent
area are safety class 2. The systems' de-ign/operating pressures and
temperatures are 100 PSIG-212 degrees F/25 PSIG-185 degrees F, and the
minimum piping design pressure and temperatures are 235 PSIG-212
degrees F. The valves are designed to preclude leakage and no seals
or gaskets are installed between the containment penetrations and the
isolation valves.

Each ECCS equipment room is provided with a safety related level
transmitter, wall mounted near the floor, to detect a rising water
condition which annunciates an alarm and provides level indication in
the control room. Also these rooms each contain a sump with a high
level alarm and duplex pumps with operating indication in the main
control room.

The crescent area contains a sump with high level alarm and duplex
pumps with operating indication in the main control room. In
addition, periedic surveillance of this area ensures that leakage is
detected.

Suppression pocl leakage into the ECCS equipment rooms and
crescent area can also be detected by safety related suppression pool
low level alarms and indications in the main control room.

If leakage is detected by instruments and/or operator surveillance
the pump suction isolation valve is remote-manually closed from the
main control room. This isolation occurs such that the suppression
pool water level does not fall below the minimum allowable vent
coverage level.
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RBS FSAR

heat exchanger in the redundant gpcrtion of the system. A
transient analysis indicates that the sugpression pcol
temperature increase is less than 19F, and the containment
pressure increase is 1less than 0.1 psi. This transient
analysis shows that the design objectives of the system can
be met following the failure of a single component. RO
components of the standby service water system are shared
between Units 1 and 2. Interconnection of the ultimate heat
sink comgonents is discussed in Section 9.2.5.

Large-scale leakage from the standby service water system
due to major piping or component failures can be detected Ly
the following methods:

1. standby service water flows in each redundant
header are monitored in the pump discharge and
tower return headers and displayed on the standrby
service water flow recorder. A mismatch in these
flows indicates large-scale leakage.

Pump discharge header pressure transmitters alarm
if the header pressure drops below 85 percent of
the raquired header gressure.

Small-scale leakage from standby service water piping or
components can be detected by the following methods:

Routine maintenance and inservice inspection
Monitoring building and tunnel sump levels

Monitoring the operation of components cooled by
the standby service water system.

9.2.7.4 Testing and Inspection Requirements

The standby service water pumps are tested at regqular
intervals to ensure their availability. Isclation valves
are also tested on a periodic basis toc ensure their
operability. The system can be proven operable during
refueling shutdown by removing decay heat frcm reactor core
through the residual heat removal (RER) system heat
exchangers.

RT C ey

9.2.7.5 Instrumentation Regquirements

The standby service water supply header pressure in each
loop (A and B) is recorded in the main control room. Sugrply
header temperature for each loop is indicated in the main
control room. High header temperature and low header

9. 2-44
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Insert C

The standby service water pumps (4) for RBS have been identified
as deep draft pumps as described in I&E Bulletin 79-15 dated July
1979. The program for assuring long-term operability for these pumps
is described below.

Preoperational/Startup Program

As part of the plant startup program, vibration measurements are
taken in accordance with the following standard test procedures in
order to establish baseline data for comparison to later functional
testing and surveillances. Prior to full power operation of the plant
each deep draft pump will have experienced a minimum of 100 hours of
operation under full system flow and pressure.

Within the firet 40 hours of operation in the plant at least 24
hours is continuous operation during which vibration levels are
measured every 3 hours (+ 30 mins.). Readings are taken during stable
operating conditions. All readings taken are recorded. Anomalies in
vibration levels are explained. Following the 24 hours continuous
running period, and on about the 50th hour and 100th accumulative hour
of plant pump running time, vibration measurements are to be repeated.
These readings are taken during a period of stable running conditions
as near to the 50 hour and 100 hour running time as possible but at
least 40 hours apart.

While measuring vibration the following parameters are also
measured: bearing temperature, inlet pressure, differential pressure,
flow rate, and vibration (peak to peak composite or filtered or
unfiltered velocity). Vibration readings are performed per the method
described in Section XI paragraph IWP-4500 of the ASME B&PV Code with
the allowance for plant-specific relief request. "Alert" and
"Required Action" vibration levels are established during this portion
of the testing.

Vibration measurements are compared to the acceptable vibration
range specified by the vendor. An "alert range" vibration level per
ASME Section XI, IWP-3100, is established from an acceptable vibration
level with due consideration of sufficient margin to assure that the
pump can still perform its safety function when this alert range
vibration level is reached; and is maintained as the lower bound
"required action" value for the performance of inservice vibration
testing. In addition, each of the readings are to be compared for
signs of degradation in the pump bearings or for the radial vibraticn
amplitude changes.

Preventive Maintenance Progam

Preventive maintenance and surveillance testing are scheduled at
frequent intervals. Scheduled preventive maintenance consists of
obtaining megger (resistance) readings of the motor windings,
lubricating critical rotating components, plus general cleaning and
inspection of rotating electrical equipment at intervals of 3 months
to 18 months. Inspection overhaul, alignment, and impeller lift
adjustments are scheduled as ISI program test results dictate.
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Following pump disassembly and reassembly, the pump is manually
turned to assure that there is no major misalignment. Vibration
measurements are performed as described below either prior to return
to operation or within the Section XI time limit after returning to
operation.

Functional Testing and Surveillance

Each deep draft pump is scheduled to be functionally tested in
accordance with the time interval specified in Subsection IWP of
Section XI of the ASME Boiler and Pressure Vessel Code. Pump inlet
pressure differential pressure, flow rate, and vibration are taken.
Engineering analyses are performed to identify changes or pump
performance trends that may be indicative of off-normal operating
conditions. Functional testing and surveillance requirements are
specified in Technical Specifications, Surveillance Procedures, and
Inservice Inspection Programs.

On a schedule concurrent with in-service tests, as a minimum,
vibration levels are measured for these pumps. Prior to performing
these measurements, the pump is run continuously until stable bearing
temperature conditions are reached. These measurements are performed
in the same manner as for the base line data and the same parameters
are recorded. Results are compared to the base line data for signs of
degradation or radial changes. Values are evaluated, if necessary, to
predict pump bearing life.

I1f vibration levels measured during this period show signs of
degradation or reduced bearing life, the cause is determined and
corrective action taken as appropriate (i.e., whenever the threshold
or "Required Action" values are exceeded.) Following corrective
action, vibration levels are measured to determine adequacy of
corrective action.
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QUESTION 440.36 (6.3)

An electrical

interlock is
HPCS circuitry that prevents the

pg. 1 of 4
RBS FSAR

incorporated into the
injecti~on valve from

closing automatically upon receipt of the high reactor water

level (L8) signals if a high drywell pressure
interlock was
NRC staff review of GESSAR-238,

exists. The

interlock was needed to

signals and to prevent premature HPCS termination.

flooding of the steam
safety/relief valves
unnecessarily, since the
operation past the point
significantly add to
justification for use of

signal still
added as a result of the

which indicated that the
assure diversity of HPCS initiation
However,
lines could result in damage to the
and primary system piping
interlock tends to keep the HPCS in
of reflooding the core and does not
the overall safety. We require
the present logic or removal.

RESPONSE
GSU endorses the LRG-II issue 13-RSB which states the
electrical interlock will be removed. This modification

allows the HPCS flow to be shutoff at high ieactor vessel
water level (level 8) when a high drywell pressure signal is
present and prevents the flooding of the steam lines if the

vessel is overfilled. AnrESAR—eamendment—witi—e—provided—to
c1 i s . ; : el ; -
—eompiete—

This is reflected in revised Sections 6.5.2.2.1 and 7.3.1.1.1.1 and in
revised Figure 7.3-1.

Amendment 7 Q&R 6.3-5 February 1983
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the maximum differential pressure across the valve expected
for any system operating mcde including HFCS pumgp shutcff
head. The valve opens within 12 sec following receipt of a
signal to open provided power is availakle. This valve is
normally clcsed to back up the inside testakle check valve
for containment integrity purgposes. A test connection/drain
line is provided ketween the two isolation valves and is
normally closed with two valves to assure containment
integrity.

Remote controls for operating the motor operated components
and diesel generator are provided in the main control room.
The controls and instrumentation of the EPCS system are
described, illustrated, and evaluated in Secticn 7.3.1.1.

The system is designed to pumg water into the reactor vessel
over a wide range of pressures. For small breaks that do
not result in rapid reactor depressurization, the system
maintains reactor water level and depressurizes the vessel.
For 1large breaks the HPCS system cools the core by a sgray.

If a LOCA should cccur, two signals indicating low water
level or high drywell gpressure initiate the HPCS and its
support equipment. The system can also ke placed in
operation manually.

The HPCS system is capable of delivering rated flow into the
reactor vessel within 27 sec following receipt of an
initiation signal.

When a high water level in the reactor vessel is signaled,

the HPCS is automatically stopged by a signal to the

injection valve to closey -uRlessa-high-dEywell-presure
. ] ) > hiah—d +3 : 3 ot ;

. The HPCS system
also serves as a backup to the RCIC system in the event the
reactor becomes isclated from the main condenser during
operation and feedwater flow is lost.

If normal auxiliary power is not available, the HPCS pumg
mctor is supplied by its own diesel generator. The
HPCS diesel generato:r is discussed in Section 8.3.

The HPCS pump bhead flow characteristics wused in LOCA
analyses are shown in Fig. 6.3-3. When the system is
started, initial flow rate is established by primary system
pressure. As vessel rpressure decreases, flow increases.
When vessel pressure reaches 200 psid (psid = differential
pressure ketween the reactor vessel and the suction snurce)

6. 3-9
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The HPCS pump discharge flow and pressure are monitored by
pressure switches. If pump discharge pressure is normal but
discharge flow is low enough that pump overheating may occur
the minimum flow return line valve MO F012 1is signaled to
open. The valve is automatically closed if flow is normal.
The HPCS reaches its design flow rate within 27 sec
following receipt of the initiation signal.

If the water 1level in the condensate storace tank falls
below a predetermined level, the suppression pool suction
valve MO F015 automatically opens. When MO F015 is fully
open the condensate storage tank suction valve MO F001
automatically closes. Two level transmitters are used to
detect low water level in the condensate storage tank.
Either transmitter can cause automatic suction transfer.
The suppression pool suction valve also automatically opens
if high water level 1is detected in the suppression pocl.
Two level transmitters monitor suppression pool water level
and either transmitter can initiate openina of the
suppression pool suction valve. To prevent losing suction
to the pump, the suction valves are interlocked so that one
suction path must be open before the other closes.

The HPCS provides makeup water to the reactor until the
vessel water level reaches the high 1level ¢trip (trip
level 8) -and—thers —is—no—high drywell —pressure-signal
-pEesenss The injection valve MCF004 is then automatically
closed and the pump continues to run on minimum flow
recirculation. The injection valve automatically reopens if
vessel level again drops to the low level (trip level 2)
initiation point.

The HPCS pump motor and injection valve are provided with
manual override ccntrols. These controls permit the reactor
operator to control the system manually following automatic
initiation.

7.3.1.1.1.2 Automatic Depressurization System (ADS)
1. ADS Function \

The ADS is designed to provide automatic depressurization of
the reactor vessel by activating seven SRVs. These valves
vent steam to the suppression pool in the event that the
HPCS cannot maintain the reactor water level following a
LOCA. ADS reduc=2s the reactor pressure so that flow from
the RHR-LPCI mode and LPCS can inject into the reactor
vessel in time to cool the core and limit fuel barrier
temperature. Refer also to Section 6.3.

7. 3-“
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