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AREA COOE 409 838 6631

December 12, 1983
RBG-16,543
File Code G9.5, G9.8.6.1

Mr. Harold R. Denton, Director
Office of Nuclear Reactor Regulation
U. S. Nuclear Regulatory Commission

' Washington, D. C. 20555

Dear Mr. Denton:

River Bend Statfor: Units 1 & 2

Docket Nos. 50-458/50-459

Enclosed for your rev'iew 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 for each
item. Where indicated, these responses will be provided in a future
amendment to the FSAR.

Sincerely,

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

RSB OPEN ITEMS

DSER RELATED FSAR
SECTION QUESTION SUBJECT CHANGES

1. 5.2.2 Q#440.14 SRV improvements Amendment 9
pg.5-5

2. 5.2.2 Q#440.10 ADS air supply Amendment 3 &
pg.5-6 Enclosure 1

3. 5.4.6 Q#440.19 RCIC hi temp trip setpoints Enclosure 2> .

pg.5-33

4. 5.4.7 Q#440.29 RHR MOV delta-p interlock Amendment 7
pg.5-37

5. 5.4.7 Q#440.32 Verify flow capacity for alternate Amendment 3 &
; pg.5-38 Q#440.58 shutdown path (ASDP) Enclosure 4

6. 5.4.7 Q#440.32 RHR pump head-flow rqmts for ASDP Amendment 3 &
pg.5-38 Q#440.58 Enclosure 4

^

7. 5.4.7 Q#440.28 RHR NPSH Enclosure 5
pg.5-39 Q#440.34

Q#440.57

8. 6.3.3 Q#440.28 ECCS pumps NPSH Amendments 9 & 10
pg.6-52 Q#440.34 & Enclosure 5

Q#440.57
.

9. 6.3.3 Q#440.29 Lo/hi pressure interface interlocks Amendment 7 &
pg.6-53 Q#440.35

'

Enclosure 3

'10. 6.3.3 Q#440.36 HPCS L8 & hi drywell press. interlock Enclosure 17
'

pg.6-54

11, 6.3.3 Q#440.40 Plant specific ECCS analysis -------

pg.6-57

12. 6.3.3 Q#440.37 No operator action for 20 minutes Enclosure 6
pg.6-57 Q#440.42

13. 6.3.3 Q#440.43 LOCA & recirc FCV failure Enclosure 7
pg.6-58 Q#440.53

'

14. 6.3.4.2 ECCS surveillance -------

pg.6-59 <

15. 15.1 Q#440.48 Simulated Thermal Power Trip Amendment 7
pg.15-6

16.-15.1 Q#440.50 EOC operations with partial feedwater Amendment 5 &



pg. 2 of 4

Attachment 1 (cont'd)

DSEP. RELATED FSAR

SECTION~ QUESTION SUBJECT CHANGES

pg.15-7 Q#440.59 heating Enclosure 8

17. 15.1 Q#440.51 Recategorize generator load reduction Amendment 7
and turbine trip without bypass

pg.15-8

18. 15.1 Q#440.53 Level 8 & turbine bypass in Enclosure 9
pg.15-8 technical specification

19, 15.2 Q#440.53 Non-Safety Related equipment credit Amendment 7 &
pg.15-8 Q#440.54 in analyses Enclosure 9

20. 15.6.1 -Q#440.45 Transient analysis with single failure Enclosure 10
pg.15-39

21. Q#440.47 Failure of RHR shutdown cooling mode Enclosure 11

22. Q#440.49 SRV failure shutdown criteria Enclosure 12

23. Q#440.55 ATWS RPT & operator training Amendment 7

24. Q#440.38 StesElinebreaksinsideand Enclosure 13
catside containment

25. Q#440.41 Operator action precluding Enclosure 14
over pressurization

26. Q#440.10 TMI items Enclosure 15
Q#440.16
Q#440.17
Q#440.18
Q#440.27
Q#440.32
Q#440.44
Q#440.56
Q#440.58

27. LRG-II 1-RSB ---------

Requirement for Automatic Restart
of HPCS after manual termination
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j- Attachment 1 (cont'd)

i DSER RELATED FSAR

SECTION QUESTION SUBJECT CHANGES

I

LRG-II 2-RSB(a) Enclosure 15
Design Adequacy of the RCIC'

System Providing Automatic
,

Restart

LRG-II 2-RSB(b) Enclosure 15
Design Adequacy of the RCIC
System Preventing Inadvertent
RCIC bystem Isolation

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

'of the RCIC System Description
of Pump Room Cooling

LRG-II 2-RSB(d) Amendment 3
Design Adequacy of RCIC Q440.26 -

System Water Hammer
,

Protection

; LEG-II 3-RSB Amendment 3
Safety-Relief Valve Q440.15
Surveillance Program

LRG-II 4-RSB Enclosure 6,

Operator Action Required Enclosure 13, &
;
; 10-20 Minutes Following Enclosure 14
t a LOCA
.

LRG-II 5-RSB Enclosure 16
Control of Post-LOCA Leakage
to Protect ECCS and Pre-

; serve Suppression Pool Level

LRG-II 6-RSB Enclosure 16
:

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

LRG-II 7-RSB Enclosure 5
Provisions to Preclude Vortex
Formation (Unresolved Safety

Issue A-43)

LRG-II 8-RSB Amendment 3
Assurance for Long Term Q440.10 &
Operability of the Automatic Enclosure 1
Depressurization System (ADS)

,

, ,g.c -> _ r--,- .-__,i_w,-.. .w, , . . ,,,._ew-,,r-w-m-n e-~e.r , .---.eervwo- e,-----ev---rwe,w--w+---eirv----_-=--r----m -=*wi+vw--w'=v -
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Attachment 1 (coat'd)

DSER RELATED FSAR

SECTION QUESTION SUBJECT CHANGES

LRG-II 9-RSB Enclosure 16
Long Term Operability of
Deep Draft Pumps

LRG-II 10-RSB Enclosure 7
LOCA Analysis with Recirculation
Flow Control Valve Closure

LRG-II 11-RSB Amendment 7
Use of Nonsafety Grade Enclosure 9
Equipment in Shaft Seizure 440.53
Event 440.54

LRG-II 12-RSB Amendment 7
Proper Classification of Q440.51
Transients

LRG-II 13-RSB Enclosure 17
Removal of High Pressure
Interlock on HPCS Circuitry

,

e

-- - --, .-pr- , --. , - , - - , ,
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ATTACHMENT 2
RSB

1. DSER, page 5-5 - SRV Improvements

Response

This item is addressed in the response to FSAR Question 440.14,
Chapter 5, which was submitted to the NRC in FSAR Amendment 9.

2. DSER, page 5-6 - ADS Air Supply
LRG-II issue 8-RSB
TMI Action Plan Item II.I.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.

~

3. DSER, page 5-33 - RCIC High Temperature Trip Setpoints
LRG-II 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 of the RHR and RCIC systems and their high

area temperature trip settings will be included in a future FSAR
amendment.

4. 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.

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

and

6. 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. Additional

l
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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 respense to Question 440.58.

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

and

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

Response

This item is addresacd 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 5.4

<

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

Response -

,

The response to this 1. tem is provided in the response to Questions,

440.29 (Amendment 7) and the revised response to Question 440.35
(Enc 1csure 3).;

I

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

I

Response4

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.

i 11. DSER, page 6-57 - Plant Specific ECCS Analysis
-

.

| Response
,

This item is scheduled in the response to FSAR Question 440.40,i <

Chapter 6.The unique ECCS LOCA analysis will be submitted at least
l' 6 mon'ths before fuel load.

12. DSER, page 6-57 - No Operator Action,for 20 Minutes -

4-RSB and TMI Action Item II.K.3.18

Response
,

j GSU is modifying its automatic depressurization trip system with a
bypass timer on the drywell pressure signal which will provide an

I ' automatic backup to operator action to ensure adequate core
[ _ cooling. This item is discussed in the response to FSAR_ Questions

,

j 440.42 and 440.37 (Enclosure 6).
(

. . , _ ~ _ _ _ , _ - , . _ . _, , , , . , ~ . . . _ _ _ , _ , _ _ _ , _ _ . _ . . _ - . . . _ . _ . , _ _ . _ , . . , . _ _ _ _ _ _ _ _ _ _ _ _ .
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Attachment 2 (cont'd)

13. 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.

14. 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 sequence.

15. 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.

16. 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.

I

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

2.
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.

t

.

1
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Attachment 2 (cont'd)|
-

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

Response4

)- .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.

19. 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.

20. 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.

t 21. 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.

22..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.
'

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

24. 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 thana

2200*F. This response will be provided in a future amendment to
the FSAR.

25. 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
II.K.1.22 Amendment 7
II.K.3.13 Enclosure 15
II.K.3.15 Enclosure 15

Q440.44, Chapter 6
II.K.1.5 Amendment 7
II.K.1.10 Amendment 7
II.K.1.22 Amendment 7
II.K.3.16 Amendment 7
II.K.3.17 Amendment 7
II.K.3.18 Enclosure 6
II.K.3.21 Amendment 7
II.K.3.25 Enclosure 15
II.K.3.30 Amendment 7
II.K.3.31 Amendment 7
II.K.3.45 Amendment 7

Q440.56, Chapter 15
II.K.3.44 Amendment 7

Q's440.32, 440.58, 440.16, Chapter 5
II.D.1 Amendment 3

Q440.10, Chapter 5
II.K.3.28 Enclosure 1

Q440.17, Chapter 5
II.D.3 Amendment 7

Q440.18, Chapter 5
II.B.1 Amendment 3
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Attachment 2 (cont'd)

27. The endorsement to LRG-II positions 1-RSB through 13-RSB is
provided below. The discussion of these items is provided in the
enclosures.

FSAR
ITEM TITLE ENDORSED DISCUSSED

.

1-RSB Requirement for Automatic Restart Yes Appendix 1,
of HPCS after Manual Termination II.K.3.21

2-RSE(a) Design Adequacy of the RCIC Yes Appendix 1A
System Providing Automatic Festart II.K.3.13

2-RSB(b) Design Adequacy of the RCIC Yes Appendix 1A
System Preventing Inadvertent II.K.3.15
RCIC System Isolation

2-RSB(c) See 4-ASB/ Design Adequacy Yes Q440.19
of the RCIC System Description Ch. 15 Q&R
of Pump Room Cooling Appendix 1A

,

II.K.3.24.

2-RSB(d) Design Adequacy of RCIC System Yes 5.4.6.1
Water Hammer Protection

_

3-RSB Safety-Relief Valve Surveillance Yes 5.2.2.11
Program

4-RSB Operator Action Required 10-20 Yes Appendix 1A
Minutes Following a LOCA II.K.3.18

5-RSB Control of Post-LOCA Leakage No 6.3.1.1.3
to Protect ECCS and Preserve
Suppression Pool Level

6-RSB Applicability of the Liquid-Flcw- Yes Appendix 1A
Through-SRV Tests Performed in II.D.1
Response to TMI Action Item II.D.1 5.4.7.1.5

7-RSB Provisions to Preclude Vortex Yes 6.3.2.2
~Tormation (Unresolved Safety

Issue A-43)

8-RSB Assurance for Long Term Operability Yes 5.2.2.4.1
of the Automatic Depressurization
System (ADS)

9-RSB Long Term Operability of Deep Yes 9.2.7.4
Draft Pumps

10-RSB LOCA Analysis with Recirculation Yes Q440.43
Flow Control Valve Closure Ch. 6 Q&R
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Attachment 2 (cont'd)

FSAR
ITEM TITLE ENDORSED DISCUSSED

11-RSB Use of Nonsafety Grade Yes Q440.53
Equipment in Shaft Seizure Event Ch. 15 Q&R

12-RSB Proper Classification of Transients Yes Q440.51
Ch. 15 Q&R

13-RSB Removal of High Pressure Yes 6.3.2.2.1
Interlock on HPCS Circuitry 7.3.1.1.1.1

.

I

|
i

*
|

|

l
|

|

|

!

I

l



Page 1 of 5Enclosure 1

RBS FSAR

(~r, 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. No 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 of
drywell design pressure because that is the maximum pressure
for which rapid reactor depressurization through the ADS
valves is required. 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 a

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 - e f e t; gradc air charging system 'T nctraticm Vmivc
Lcaka;- Ceut l C a v -e... ) . The air supply system includes two
ASME III Division I, Class 2 air compressors *which feed two
separate charging systems for the accumulators. Boths
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 function to meet
short-term demands and the functional operability of only

( Amendment 3 5.2-13 April 1982i

O and two non-nuclear safety compressors

@ASME III

-- ___



#EEnclosure 1 (cont'd.)

RBS FSAR

one ADS valve can fulfill longer term needa. Asesk
'

-

eccurul2ter in instru= nted te prc'fid: the re2cter operator
udth indicatirn of 2n cir suppii prchla .

3 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 loss of air supply to one
division of ADS valves does not prevent the safe shutdown of
the unit.

E"_"__
and "f ? pncumatic accumul tor cre cupp12cd . th ali-

c .u- mono + ,e4 mm , , , , . _ , - , - - _ _ ---m-, -..-+-_ imn --s

a __C'_" ;f ,___ i.7.1: . -- 7d li;'; _ f A_";"_'I INSERT A
''""""' """~'~^

.t_ 2_
___ _. _ .... isuvo ao uracu mv y__. _ __ .

100 prig and filtered tr r. nimur particim olae of
2 -i-*^"e D=fer tc C;ctiem 0.0.0 fvr duov&.ption of th:o

""LCC.

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

1 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 second part of the SRV discharge piping extends from the
ancher 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

7 distribution is within the design capacity of the spring
hangers and other support structures.

As a part of the preoperational and startup testing of the
main steam lines, movement of 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 more than a few feet
above suppression pool water level would cause excessive
pressure at the valve discharge when the valve is again

Amendment 7 5.2-13a February 1983 h.)
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Enclosure 1 (cont'd.)
Insert A

Pg. 3 of 5

During normal plant operation, SRV and ADS accumulators are
supplied with air from the non-nuclear 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 i

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.

.

1

l
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$$ RBS FSAR

-:t

0 TABLE 1A-1 (Cont)
oo
C
% FSAR

ltem and Title Position Re f e rence *

II.K.3.24 The River Bend Station RCic system is designed to 5.4.6
Sface cooling withstand a complete loss of offsite ac power.
for HPCl/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.

-s.
?
u ll.K.3.25 The consequences of loss of cooling to the reactor 5.4.1

@ Power on pump recirculation pump sea t coolers will be studied by

o . seals CE and the BWR Owners' Group. The results and
recommendations of the studies will be taken into'-
account to determine if any modifications a re necessary,-

c
h
a
m II.K.3.27 CSU has reviewed the BWR Owners' Group generic position 4.4.6

3 Common reference on this item and agrees that the current reactor water
o level level instrumentation will provide operators with reactor
jj wa te r l eve l information that will permit the operators

to make timely and correct decisions regarding reac to r
water control requirements. The re fo re, no modification
of the current main control room water level instrumentation
is required on the basis of plant safety considerations,

ll.K.3.28 S; C. ' 0 - . . ; r ' "r'; *: : t "y . . . ., , 2- ~ ^^^^H: : :: : :, -4r4=
-

Qualification of th: -t...;j ;f it; A;; ..;.; : rr 'c.;; : tr pr-F*"* 5.2.2.4.1
t :q r c. ' fu;: ,,ou c-isADS accumu- the!- '"aa* 2^^- m . m. ,

' ^#
lators h^*i :; u...'r;..__..i. !LC 7 C't: 2: 7~ - - ^ ^ " ' t . 0 7. 2

tp : S t. .a7 37 .. ma .m am.m._::,; - -

,,,,3 ; 7 ; ,, , ; v ' - -u I INSERT B... m,,

:::: ' ' ~j .

II.K.3.30 SBA 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 General Electric (CE) and
submitted to the NRC Office of Nuclear Reactor Regulation, 7
on June 26, 1981, from R. H. Bucholz to D. G. Eisenhut.
Qualification of the models has been verbally accepted
by the NRC.

Amendment T 8 of 11 Februa ry 1983
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Enclosure 1 (cont'd.)+

Insert B
II.K.3.28+

8-RSB
Pg. 5 of 5*

,

The River Bend 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-nuclear safety compressors
which feed two separate charging systems for the accumulators. Both
ASME III 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 III compressors, ADS
i 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.

,

;

i

,
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^8* IEnclosure 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. in Table 5. 2-8 , RBS
incorporates this type' of RCIC and RHR (steam) isolation.
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

J.n aclyric ic i" precrecc to determinc cctpcinLo ivi
.-icelation cf the ""R-Ond RCIC cystems due tc equipacnt crea

.

INSERT A high diffetuutici tcmpcrcturc. The 2"_21yeic inmludcc /'
affac*e ^# "cricticas cf thw eu.Licnt tempcreturc, end decign \C
'f *ka "a"tilction cyctcm, hcat cirhc, cnd Sect ccurces. T.

ccmplete reepence te *k4e q"=e*4^m 4n-1"dir7 -^*pcint; will
be prezided 1.. 1000.

Amendment 3 Q&R 5.4-8 April 1982 ,,,
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! Enclosure 2 (cont'd.)
Insert A;

Pg. 2 of 4

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 1ders 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 i

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)

j and 4-ASB.

t
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$3 TABLE 1A-1 (Cont)

FSAR

Item and Title Position Re fe rence*

II.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 HPCl/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 * I INSERT C

') ll.K 3.25 The consequences of loss of cooling to the reactor 5.4.1
t Power on pump recirculation pump seal coolers will be studied by
"y . seals GE and the BWR Owners' Group. The results and

recommendations of the studies will be taken into .c
O account to determine if any modifications are necessa ry,
v

N

c II.K.3.27 CSU has reviewed the BWR Owners' Group generic position 4.4.6

y Common reference on this item and agrees that the current reactor water
m level level instrumentation will provide operators with reactor
O water level information that will permit the operators

Q to make timely and correct decisions regarding reacto r
c water control requ i remen t s. Therefore, no modification
M of the current main control room water level instrumentation

is required on the basis of plant safety considerations,
>t

il.K.3.28 The BWR Owners' Croup 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 ofthis study will be used to determine if any modifications a re

necessa ry. .

II.K.3.30 SBA models used for River Bend Station are found in 15.5
SB LOCA methods Chapter 15.6 of the FSAR. Qualification of these

models was performed by General Electric (CE) and
submitted to the NRC Office of Nuclear Reactor Regulation, 7
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 Februa ry 1983

'
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Enclosure 2 (cont'd.)
Insert C

II.K.3.24
4-ASB

2-RSB(c)
Pg. 4 of 4

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

s

0

- - . . -,,



Page 1 of 1
Enclosure 3

RBS FSAR

QUESTION 440.35 (6.3)

Describe in detail the isolation provisions to demonstrate
that the LPCS system (portions which interface with ReactorCoolant Pressure Boundary) complies with one of theacceptable system isolation requirements given in BranchTechnical position RSB 5-1 of SRP 5.4.7.

RESPONSE

The response to this request ill i; prefid:d L. ,Wr crd: 1222.

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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Enclosure 4
Pg. 1 of 3

,

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

1
performed on the components of the alternate shutdown system to

'

provide assurance of operability.

.

5
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"#Enclosure 4 (cont'd.)

RBS FSAR

5.4.7.1.5 Design Basis for Reliability ard Operability

C 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 admission 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 reactor 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

CM '_
,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 loop is thereby established, with
sensible and decay heat being transferred to the pool and JNSERT A
then to service water via the RHR heat exchanger. +The time
required to achieve cold shutdown using the alternate 3

shutdown cooling mode is less than the time to achieve cold
shutdown using 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 exch angers. 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,

j respectively.

Amendment 3 5.4-35 April 1982



Enclosure 4 (cont'd.)
Insert A

Pg. 3 of 3

A pressure drop calculation has been performed which confirms that
both A and B loops of RHR are capable of performing alternate shutdown
cooling operations under conditions postulating worst case flow path
hydraulic resistance,

j

!
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Enclosure 5
Pg. 1 of 6

,

Question 440.57 (5.4.7)

The response to Question 440.28 re,iuires 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"?

4 In the NPFH calculations given in Section 6.3.2.2, the NPSH
i 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 and 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..

i

Response

The relationship between NPSH.available values in Section 6.3.2.2 and
the NPSH 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.

4

;

,

a

i

I
- - . , . . _ . . . _ _ _ . _ . _ _ _ , . _ _ _ _ . . _ _ _ _ - . _ - . _ . _ _ - _ _ . . _ . . _ . . _ . _ . _ _ _ _ _



Page 2 of 6
Enclosure 5 (cont'd.)

RBS FSAR

-f-hNPSHadn = PB+bH p g~Y -h:-
s

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

= 5.76 ft

LPCI

This ECCS mode of RHR system operation constitutes the
limiting condition of NPSH available for the JUH1 pumps.
With all other conditions equal the NPSH available for RHR
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.

3

Evaluating all factors as defined above:

a14.7 psia (144 in /ft2)/(59.9 lb/ft3) = 35.34 ftP =
B

L 83.25-75.5 ft = 10.75 ft=g

2(14.1 psia) (144 in /ft2)/(59.9 lb/fts) = 33.90 ftV =

U(?. -
*

(; - (Based on maximum hypothetical suppression pool s

temp of 210 F)

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

hg = 4.10 ft

Then, evaluating the fluid velocity head
2V

5- = (6.67 ft/sec)2/2(32.2 ft/sec2) = 0.69 ft
2h = 1.0 psi (144 in /ft2)/(59.0 lb/fta) = 2.40 fts

NPSH rdn = 35.34 + 10.75 - 33.90 - 4.10 - 0.69 - 2.40
= 5.00 ft

9

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
Y
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Enclosure 5 (cont'd.)
Insert A

Pg. 3 of 6

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 2 5 ft. since these requirements were specified diagrams
in the respective systems' process to allow for some design margin.
The 1 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 4.91 ft. 1.00 ft.
LPCS 4.76 ft. 0.30 ft.

RHR(LPCI) _4.00 ft. 0.30 ft.

%

e



Page 4 of 6
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 is assumed to be at its
minimum drawdown level of 83 ft 3 in.

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

3. 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.

5. 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, liquid continuity is
ensured throughout the entire length of the piping.

< INSERT B
5 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. f,

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 limiting condition of NPSH
available.

2V
NPSHudn " B H p f 2g -~ - ~

s
Where

PB= Barometric pressure of containment, absolute (ft)

LH= 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)

Absolute vapor pressure of liquid at maximumV =
p

(hypothetical) suppression pool temperature

Amendment 5 6.3-7a August 1982 o ;,
.:
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Enclosure 5 (cont'd.)
Insert B

Pg. 5 of 6

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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Page 1 of 6Enclosure 6 (cont'd.)
RBS ESAR

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 minutes after an
accident. Discuss the consequences 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 . ^::::pt that n; ADS modifications are

-n :ceem.1 m s- delineated in FSAR Table 1A-1 under TMI
item II.K.3.18 i:::u:: of RL^ gimnt sp :ific cercid-* * = =

and FSAR Section 7.3.1.1.1.2.

5:||

,

d

Amendment 9 Q&R 6.3-6 July 1983
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Enclosure 6 (cont'd.)

RBS FSAR
i

(hg QUESTION 440.42 (6.3)
Vs 1

'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 is required until 20 min after the LOCA, or provide
technical justification and an associated data base to 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 break
spectrum, including single failures. It should also be
shown that adequate 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).

RESPONSE

The respenee to thic req" :t will be provided by
" ;;mbcr 1002.

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.

f3

gg Amendment 5 Q&R 6.3-11 August 1982
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Enclosure 6

RBS FSAR'

,

3$
2. ADS operation-

'

Schematic arrangements of system mechanical equipment and
operator information displays are shoun in Fig. 5.1-3. ADS
component control logic 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 redundant and independent trip
systems, trip systems A and B. ADS 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 depressurization. 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 depressurized, 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 available 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 is energized. This allows pneumatic pressure from
| the accumulator to act on the air cylinder operator. 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 limits. If,

reactor vessel water level is restored by HPCS prior to the
end of the time delay, ADS initiation is prevented.

4Yi
: 7.3-5
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Enclosure 6 (cont'd.)
Insert A

Pg. 4 of 6

.

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 setpoint4

determined based on not exceeding 10CFR50.46 acceptance criteria for
LOCA events and still being compatible with the RBS ATWS design.

4 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.

.

1

<
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i

!
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y TABLE 1A-1 (Cont)
FSAR

ltem and Title Position Re fe rence*

so6saiav6v.i b;;;.u I; 7.0

ADS actuation ce nut ::t ;.. .:..;, *givvivuall.K.3.18 +bu vuseun6 ACC .;;?: - the "' :r ":nd Cioi; n uusi3n, J y.;;
o r

; ;i r.;n i: .. ..;; :r ..;i;r :_... .mc.... iv. ;m.;;::: n; ..

i; om..g u . . ; _ r: ( INSERT B.
;n; ;,j_;:

J.i.;;'tc.;: ': 'He :::: ;r c.;; ..; c. .m.

p ;;,,; ;; 7;;;,17 rm-ensem -a, omn, z~7 ;;j,
^- "t t d ? th; CWCCG vv ;i; .., . L..;iisa ;b.ch 3;, ;^CT,

'rsd f:rr :ch;; i; .m Z goi3 ouigv;n6 .my-the d ri. ' ' arae-'-^

f.C C .n?...i;vn ..s 6v iv - . ., . ;;;! : I n;; ? n /,0 0 o c iu; i . ar
aa+ haan ra c t a r^ d :t: c; L; c ! '

er it.; v::;r :;c;' h:2
n

f in addition, the BWROG symptom-oriented .EPGs provide
explicit instructions on when to maqually depressurize the- vessel if the high pressure systems cannot maintain inventory.g implementation of these improved procedures ando operator training provides adequate assurance that theu

'' vessel is depressurized, if required.
e * 7

0 ll.K.3.21 GSU has concluded from its review o? the River Bend 7.3

D Resta rt of LPCS Station design that, in light of the BWR Owner's Group
$ and LPCI position submitted to the NRC on December 29, 1980
a (April 20, 1982 letter f rom D. B. Waters, BWROG Chairman
y to D. G. Eisenhut, NRC), no modifications should be

made to the control logic of the existing LPCI and LPCSw
systems. It has been determined that modifications to the
River Bend Station HPCS system to automate restart on low
level following manual trip a re not required for safe
ope ra t i on. The LRG-11 position 1-RSB which supports this
conclusion has been accepted ( Februa ry 26, 1982 letter
from J. R. Miller, NRC to D. L. Hol tzscher, LRG- f l

Chairman),

*

ll.K.3.22 River Bend Station design provides automatic switchover 7.4

RCIC suction of the RCIC system suction from the condensate storage
tank to the suppression pool when condensate storage tank ,

level is low. Therefore, River Bend Station design
satisfies the intent of this item.

Amendment 7 7a of 11 Februa ry 1983
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Enclosure 6 (cont'd.)
Insert B

II.K.3.18
Pg. 6 of 6

:
}

.
GSU is modifying its automatic depressurization trip system with

-

,

j 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 number four of the
BWR Owner's Group position submitted March 31,.1981 to the NRC.;

!
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Enclosure 7 pg. 1 of 1

RBS FSAR

QUESTION 440.43 (6.3) z;C,
.

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

O.; resper.;; t; this rega::t ;ill be prefided by
NvyouLo. 1002.-

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

..\,-

,

!

l

i

|

|

Amendment 5 Q&R 6.3-12 August 1982 j}
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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 that 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).

RESPONSE

GSU endorses the LRG-II issue 11-RSB which states that the most
limiting combination of failures is a proper 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 ESAR, it is stated:

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

an equipment1. For initiating occurrence -

failure or an operator error.
.

2. For single equipment 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 to be completely evaluated."

We don't consider the above requirement as new. [Ref:
SRP 15.1.1-3 "An incident of moderateNUREG-75/087 -

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 tos

' '0" verify that fuel cladding integrity will be maintained and-

'~

the CPR remains above the MCPR safety limit.'

.

RESPONSE

Thc respon;c to this regaest will be previded by
Nevombou 1962..

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 an-
alysis of essential protective sequences in Appendix 15A, shows com-
pliance with the single active component failure or the single operator

#
error criteria.

Q&R 15.0-1.% ,

5-
.

.
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Enclosure 10 (cont'd.) pg. 2 of 5

L

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.

!

..

t

a
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RBS FSAR
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15.0.3.2 Sequence of Events and Systems Operations

Each transient or accident is discussed and evaluated in
terms of:e,

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

2. Extent to which normally operating plant
instrumentation and controls are assumed to
function.

3. Extent to which plant and reactor protection
systems are required to function.

4. Credit taken for the functioning of normally
operating plant systems.

5. Operation of engineered safety systems that is
required.

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

15.0.3.2.1 Single Failures or Operator Errors.

,

.S 15.0.3.2.1.1 General
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| 15.0.3.2.1.2 Initiating Event Analysis
|

|' 1. The undesired opening or closing of any single'

valve (a check valve is not assumed to close
against normal flow)

15.0-6 .
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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.

|

|

,

I

'
.,

!

-_ _ _
- . . . _ _ _ _ _ . _ _ _ -_,
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'

RBS FSAR

(. ? QUESTION 440.47 (15)

Even though " Failure of RHR Shutdown Cooling" transient is
shown in Table 15.0-1, the referred text 15.2.9 is not given
in the FSAR. Submit the complete Section 15.2.9, " Failure
of RHR Shutdown Cooling," as given by other BWR' owners for
staff review.

'
'

RESPONSE
is in

The response to this request will be provided -try---

..___ ,__ ,mm,

new Section 15.2.9.

t

. ?|,-
..

.

'

.

|

' Amendment 5 Q&R 15.0-3 August 1982
(:,;iD/W

.

- _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ . _ _ _ _ _ . _ _ _ . _ . _ _ _ _ _ . _ _ _ . . _ _ _ . _
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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 Identification of Causes and Frequency Classification

15.2.9.1.1 Identification of Causes

The plant is operating at 102% rated power when a loss of offsite
1 power occurs, causing multiple safety-relief valve actuation and

subsequent heatup of the suppression pool. Reactor vesseli

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.

15.2.9.1.2 Frequency Classification

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

(1) Loss of all offsite ac power,

(2) Utilization of safety grade equipment only, and

i (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

j as a moderate frequency event.

15.2.9.2 Sequence of Events and System Operation

15.2.9.2.1 Sequence of Events

The sequence of events is shown in Table 15.2-14.

8
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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.

l 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 af ter the relief valv'e opens.

5. Break vacuum before the loss of sealing steam occurs.
,

d

6. Check T-G auxiliaries during coastdown.

7. When both the reactor pressure and level are under control, secure
i 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 unsuccessful.

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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to initiate the necessary actions; it is not a time by which he must
initiate action.

15.2.9.3.2 Mathematical Model

In evaluation of this event, the important parameters to consider are
reactor depressurization rate and suppression pool temperature.
Models used for this evaluation are described in References 4 and 5.

15.2.9.3.3 Input Parameters and Initial Conditions

' Table 15.2-15 shows the input parameters and initial conditions used
in evaluation of this event.

15.2.9.3.4 Results

For most single failures that could result in loss of shutdown
cooling, no unique safety actions are rec: tred. In these cases,

. shutdown cooling is simply re-established using other normal shutdown
cooling equipment. In cases where both of the RHR shutdown cooling
suction valves cannot be opened, alternate paths are available to
accomplish the shutdown cooling function (Figure 15.2-11).

The analysis demonstrates .the capability to safely transfer fission
product decay heat and other residual heat from the reactor core at a
rate such that the specified acceptable fuel design limits and the
design conditions of the reactor coolant pressure boundary are not
exceeded. The evaluation assures that the safety function can be
accomplished assuming a worst-case single failure.

The alternate cooldown path chosen to accomplish the shutdown cooling
function utilizes the RER and ADS or normal relief valve systems. For
more detail, see Reference 3 and Figure 15.2-12.

The alternate shutdown systems are capable of performing the function
of transferring heat from the reactor to the environment using only
safety-grade systems. Even if it is additionally postulated that all
of the-ADS or relief valves discharge piping break, the shutdown
cooling function can eventually be accomplished as the cooling water
runs directly out of the ADS or safety / relief valves, flooding into
the drywell and then into the suppression pool.

These systems also have suitable redundancy in components such that
their safety function can be accomplished assuming an additional
single failure in either power mode. This applies for both onsite
electrical power operation, assuming offsite power is not available,
and offsite electrical power operation, assuming onsite power is not
available. The system can be fully operated from the main control
room.

The evaluation is divided into two phases: (1) full power operatica
to approximately 100 psig vessel pressure, and (2) approximately 100
psig' vessel pressure to cold shutdown (14.7 psia and 200*F)
conditions.

__
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15.2.9.3.4.1 Full Power to Approximately 100 psig

Independent of the event that initiated plant shutdown (a normal plant
shutdown or a forced plant shutdown) the reactor is normally brought
to approximately 100 psig using either the main condenser or, if the-
main condenser is unavailable, the RCIC/HPCS systems, together with
the SRVs.

For evaluation purposes, however, it is assumed that plant shutdown is
initiated by a transient event, such.as loss of offsite power, which
results in reactor isolation and subsequent relief valve actuation and
suppression pool heatup. For this postulated condition, the reactor
is shutdown and the reactor vessel pressure and temperature are
reduced to and maintained at saturated conditions at approximately 100
psig. The reactor vessel is depressurized by manually opening
selected SRVs. Reactor vessel makeup water is automatically provided
by the RCIC/HPCS systems. The RHR system in suppression pool cooling
mode is used to maintain the suppression pool temperature within
shutdown limits.

These systems are designed to routinely perform their functions for
both normal and forced plant shutdown. Since the RCIC/HPCS and RHR
systems are divisicnally separated, no single failure, together with
the loss of offsite power,. is capable of preventing the vessel
pressure from reaching the 100 psig level.

15.2.9.3.4.2 Approximately 100 psig to Cold Shutdown

The following assumptions are used for the analyses of the procedures
for attaining cold shutdown from a pressure of approximately 100 psig:

(1) The vessel is at 100 psig and saturated. conditions;

.(2) A worst-case single failure is assumed to have occurred
(i.e., loss of a division of emergency power); and

(3) No offsite power is available.

In the event that the RHR shutdown suction line is not available
because of single failure, personnel must gain access and attempt to
effect repairs. For example, if a single electrical failure caused
the suction valve to fail in the closed position, a hand wheel is
provided on the valve to allow manual operation. If for some reason
the normal shutdown cooling suction line cannot be repaired, the
capabilities described below will satisfy the normal shutdown cooling
requirements in accordance with GDC 34.

The RHR shutdown cooling line valves are in two divisions (Division 1
= the outboard valve, and Disision 2 = the inboard valve) to satisfy
containment isolation criteria. For evaluation purposes, the worst-
case failure is assumed to be the loss of a division of emergency
power, since this also prevents actuation of one shutdown cooling line
valv'e. Engineered safety feature equipment available for
accomplishing the shutdown cooling function for the selected path
includes:

_ _ _ _
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ADS (DC Division 1 and DC Division 2)

RHR Loop A (Division 1)

HPCS (Division 3)

RCIC (DC Division 1)
,

LPCS (Division 1)

Since availability or failure of Division 3 equipment does not affect
the normal shutdown mode, normal shutdown cooling is available through
equipment powered from only Divisions 1 and 2. It should be noted
that, conversely, the HPCS system is always available if either of the
other two divisions fail. For failure of Division 1 or 2, the
following systems are assumed functional:

(1) Division 1 fails, Division 2 and 3 function

Failed Systems Functional Systems

RHR Loop A HPCS

LPCS ADS
RER Loops B and C
RCIC

Assuming the single failure is a failure of Division 1
emergency power, the safety function is accomplished by
establishing one of the cooling loops described in Activity
C1 of Figure 15.2-12.

(2) Division 2 fails, Division 1 and 3 function

Failed Systems Functional Systems

RHR Loops B and C HPCS
ADS

RHR Loop A
RCIC
LPCS

Assuming the single failure is the failure of Division 2, the
safety function is accomplished by establishing one of the
cooling loops described by Activity C2 in the notes for
Figure 15.2-12.

Using the above assumptions and following the depressurization rate
shown in Figure 15.2-13, the suppression pool temperature is shown in
Figure 15.2-14.

15.2.9.4 Barrier Performance

t This' event dcas not result in any temperature or pressure transient in
' excess of the design criteria for the fuel, pressure vessel, or

containment. Coolant is released to the containment by SRV actuation.

. . . . - ___-_____a



-_

Enclosure 11 (cont.'d.) Pg. 7 of 17

15.2.9.5 Radiological Consequence

The radiological consequences of this event are enveloped by thos.'
described in Section 15.2.4.5.

|

|

|

|

|

|

j
,

,

_ ___
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TABLE 15.2-14

SEQUENCE OF EVENTS FOR FAILURE OF RHR SHUTDOWN COOLING

Time Event

0 Reactor is operating at 102% NBR steam flow when
loss of offsite powers occurs initiating plant
shutdown.

O Concurrently loss of Division power (i.e., loss of
one diesel generator) occurs.

13 min. Suppression pool cooling initiated to prevent over-
heating from SRV actuation.

28 min. Controlled depressurization initiated (100'F/hr) using
selected safety / relief valves.

152 min. Blowdown to approximately 100 psig completed.

152 min. Personnel are sent in to open RHR shutdown cooling
suction valve; this fails.

157 min. ADS valves are opened to complete blowdown to suppres-
sion pool, and RHR pump discharge is redirected from
pool to vessel via LPCI line. Alternate shutdown cooling
path has now been established.

.
._.
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TABLE 15.2-15

INPUT PARAMETERS FOR EVALUATION OF FAILURE
OF RHR SHUTDOWN COOLING

Initial Conditions

Rated Power (%) 102

Suppression pool mass (1bm) 7.783E6

RHR Hx Constant (Btu /Sec/*F) 390

Vessel pressure (psia) 1040

Vessel temperature (*F) 54ti.4

Primary coolant inventory (1bm) 4.129E5

Pool temperature, ( F) 100

Service water temperature, (*F) 95

Vessel heat capacity (Btu /lbm/*F) 0.123

HPCS on-off water level (ft) ON 39.6
0FF 47.7

HPCS flow rate, (1bm/sec) 673.8

LPCI flow rate per loop (1bm/sec) 715

__ -- -_, __ _
-
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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

Initial pressure - 1040 csia
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.

i

After approximately 13 minutes, it is assumed on RHR heat exchanger is
j placed in the suppression pool cooling mode to remove decay heat. At
I 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. Controlled 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 C1 (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
j follows:

L _

r

'
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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.

i (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)4

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

2 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)

i

) 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 C1 of item

2(a) above.

.
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'

RBS FSAR

QUESTION 440.49 (15.1.4) Q
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-

"T.e rc p;n:: to thic regent vill be pre'lided by
L c.ic 1002.

The operator will have the time period between the 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 110 F 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 1/2 minutes.

C?L.
.

{

l
|

|

1
l

l

i

| Amendment 5 Q&R 15.1-2 August 1982
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RBS FSAR

QUESTION 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-II position
4-RSB.
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RBS FSARr

!

CT4. FCT as d function of time from REFLOCC.-

The same variables resulting from the analysis of a less
limiting small break 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 /REFLCOC
and PCT and fuel rod convective heat transfer coefficients.

from REFLOOE are shown in Fig. 6.3-57 through 6.3-60 for the
core spray line break, Fig. 6.3-61 through 6.3-64 for the
feedwater line break, and Fig. 6.3-65 and 6.3-66 for the
main steam line break inside the containment / (2.55 sq. f t.).

(2.66 sq. ft.).
'

also 7done for the main steam line breakAn analysis was
outside the containnient/ Reactor water level and vessel
pressure from SAFE /REFLOOE and FCT and fuel rod convective
heat transfer coefficients from REFLOCD are shown in
Fig. 6.3-67 through 6.3-70.

6.3.3.8 LOCA Analysis Conclusions

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

6.3.4 Tests and Inspections

6.3.4.1 ECCS Performance Tests

All systems of the ECCS are tested for their operational
ECCS function during the preoperational and/or startup test
program. Each ccmponent is tested for pcwer source, range,
direction of rotation, set point, limit switch setting,
torque switch setting, etc. Each pump is tested for flow
capacity for comparison with vendor data. (This test is
also used to verify flow measuring capability.) The flow
tests involve the same suction and discharge source; i.e.,
suppressicn pool or condensate stcrage tank.

All logic elements are tested individually and then as a
system to verify complete system response to emergency
signals including the ability of valves to revert to the
ECCS alignment frcm other positions.

6.3-30 C

_
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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.

.

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

2. 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:

1. Loss of offsite power. -

; 2. Operator error or single failure.
,

!

(LRG II issue-4-RSB) a
v ,

,

RESPONSE .

During long-term cooling following a small LOCA, no operator actions are
required to control 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 adequate to handle decay heat energy
generation,

s

.
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RBS FSAR

QUESTION 440.27 ,

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

a) TMI Item II.K.1.22 - Auxiliary Heat Removal. Refer to
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 Action Plan item II.K.3.13,

possible- need for separation of RCIC and HPCS initiation
' levels'and. restart capability of RCIC on low water level

(NUREG-0737).,

c) 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

The response to this request will bc precided by A no 1000-7

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

!
,

.
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TABLE 1A-1 (Cont)

FSAR
"' Item and Title Position Reference *
w
0 II.K.1.23 The BWR water level instrumentation provides multiple level 7.5

e4 Reactor vesse* indications displayed on the reactor control console or
level proceduces nearby panels. These indications include three narrow

,

be range (normal operating range) level indicators and one narrow
4 range level recorder, two wide range level recorders and

one wide range level indicator, one fuel zone level recorder,
one upset range level recorder, and one shutdown range
(vessel flooding) level indicator. In addition, multiple
indicating trip units provide wide range and narrow range
reactor level safety-related trip signals and related alarms.
GE has described this in greater detail in NEDO-24708.

m.
t
~

II.K.3.3 River Bend Station is currently under construction and 16u
C Reporting safety therefore a history of safety valve and relief valve
8 valve and failures and challenges for the facility does not exist. *

%- relief valve Failures of reactor system relief valves will te reported
failures and in the appropriate manner to the necessary NBC crganizations.u3

e4 challenges
e
4

$ I I.' E. 3.11 N/A to RBS
o Justificaticn use
") of certain FORVs
C

DJ

II.K.3.13 tlc Circ; Ccad C:stis.. d:;ign x111 ic sc.-icucd te dc;cc i..c 7.4
HFCI & RCIC 11 aco iv. - lei, au, tc i-y.m.cd 5 1; uc ;ZGtios1 r

evinu sav. ihai us the nrsoinitiating the Esic ososem iniiiaiiva ocu

levels se that Lc ;CIC ialtiaiaa ei a Li Lc. ..ic. ic.cl ihan3

the siic6, and 2) maiLyluy the Fcic myote. initiativn
legi; 30 thei inc ?CIC essicm -111 scoiasi auiumailually

le rcaciec atcc ic.cl. rj INSERT Amu

'\szhe ; ; a .. .s ;ca.w is v.ec.;.t:1 e , : . m i.., u ,..~.ic
c.aluatic.. e' thcsc deslyu mud 1 I l c e t i vu ., . whc.. unio
c. luailc., is cc.-pictc, 000 uill cc.ic; it; ca.,c!;;ic..;
and cmm_ c adeile..- Ic-c applicabilii, im Fi.c. Euud 1c

|Ctatic; dC;ig;. U ;.. c _r ic t 10.. ;I iLi; cc.ic , ccsu.
::xerti:n ::::::ning the incer orsti n ;f accign audi:1r

..:,,-... _u. 1

_:.._.. :__- - . . . . . _ ,_. _.

!

! ,

I

6 of 11
i

.

.

!

1



_ _ _ - _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Enclosure 15 (cont'd.)
Insert A
II.K.3.13

LRG-II 2-RSB(a)
Pg. 3 of 7

The evaluation performed by General Electric (GE) on behalf of the
BWR Owners' Group in a letter transmitted on October 1, 1980, from R.
H. Buchholz (GE) to D. G. Eisenhut (NRC) concerning NUREG-0737,
II.K.3.13 "HPCI and RCIC Initiating Levels", is applic6ble 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 where 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 steam 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)
o

FSARw
item and Title Position Re fe rence*

,

$ ll.K.3.15 ~; Ovna S6-i::n RC!C ri ter de !;n v::: i: ::1?:r:d 7.4u.

Isolation of HPCI - . i t, ro a ec i is i;.e Ju a . iet i . ; i, u f .i.ud ; T, . . 3 ii. vivo-r
vi 6iii = iuvjuwand RCIC L i co k-gu puc g j v.. u j i v u j (i g. j;iu puyvvgu

_
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U
C
o
o ll.K.3.16 The BWR Owner's Croup position submitted to the Nuclear

- 5.2
Challenges to and Regulatory Commission in May 1981 concludes that BWR/6 plants''

failure of relief have design features which reduce the occurrence of stuck openv3
M valves relief valve (SORV) events such that no further modifications

a re requi red. River Bend Station has already incorporatede
w three design features which should reduce its SORV frequency
3 by a t least a factor of 17 compared to the standard BWR/4
$ plant design. The three features are:
s

@ 1. Use of Crosby SRVs.
La 2. Use of a lower reac6or pressure vessel water

level isolation set point for main steam isolation
valve closure.

3. Use of LOW-LOW SET SRV control logic.
7

II.K.3.17 A plan for data collection relating to outage dates and 16
ECCS outages 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:

'
1. Outage dates and duration of outages.
2. Cause of outage.
3. ECC systems or components involved in the outage.
4. Corrective action taken.

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

Amendment 7 7 of 11 Februa ry 1983
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II.K.3.15 &

LRG-II 2-RF"(b)
Pg. 5 of 7

The NUREG-0737 position recommends a modification to the HPCI/RCIC
Steam Supply pipe-break-detection circuitry to reduce inadvertent
system isolation due to the pressure spike which accompanies startup
of the systems. GSU is modifying the existing isolation relay in each
detection circuit with a Class 1E time delay relay having a setpoint
range from 3 to 13 seconds. The existing circuitry based on
continuous high-steam flow closure (trip) of the isolation valves when
the flow fn that line exceeds approximately 300% of rated flow. The
timer starts when the flow meters exceed the trip setpoint. System
isolation only occurs if the flow meters still read at or above the
trip setpoint at the end of the timer period. It has been determined
that the addition of the 3 to 13 second time delay does not result in
any change in the total reactor fluid mass release when considering
design basis conditions. Therefore, no affect is seen on the design
basis analysis. This position is consistent with LRG-II issue 2

RSB(b).

.

$
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TABLE 1A-1 (Cont)

%
O

* FSAR

Item and Title Position Refe rence*
.

'to
II.K 3.24 The River Bend Station RCIC system is designed to 5.4.6A*

Space cooling withstand a complete loss of of f site ac power.
for HPCl/RUIC, The RCIC system turbine room sp.sce 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
powe r i s unava i l a b le,

n.
t

ll.K.3.25 Th um...my maces er ;cas er cue;.a; is ihm . e a c ie .- 5.4.1-

y
c Power on pump . o w ; . m u ; o i ; e.. g un.g esa; mov;e.. .;;; eiud;od L,um

o seais GE o. J d y _ uWR 0. ju . ,. * 0. vug. I;.g , ysu."^p and _ _
, _

-

' u'v ""17 ov o 6 ,v. q _u ; _ y ou , 6 3.,u . a . , y y _ u 7. .y o no n _ _

in6v
s-

ommm.., om .m...... .. .. ... .... .. _ .. o.o ..emo....,.
,

m
H

c
y ll.K.3.27 GSU has reviewed the BWR Owners' Group generic position 4.4.6

m Common reference on this item and agrees that the current reactor water
o level level instrumentation will provide operators with reactor

$ water level information that will permit the operators
c to make timely and correct decisions regarding reacto r
N water control requirements. Therefore, no modification

of the current main control room water level instrumentation
is required on the basis of plant safety considerations,

ll.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 environn.ents. The results and recommendations of

this study will te used t.o determine i f any mod i fications a re
necessa ry,

ll.K.3.30 SBA models used for River Bend Station are found in 15.6
SB LOCA methods Chapto ' 15.6 of the FSAR. Qualification of these

modele was. performed by Genera l Electric (GE) and
sut ..cted to the NRC Of fice of Nuclea r Reactor Regulation, 7
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 Februa ry 1983
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II.K.3.25
Pg. 7 of 7

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
cooling to the Bingham pump seal for 5 hours does not lead to
unacceptable seal leakage. Consequently,'no change in the River Bende

Station. design is necessary.
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.

RBS FSAR
INSERT A -

Mechanical separation outside the drywell is achieved as
follows:

1. The ECCS is separ cted into three functional groups:

a. HPCS

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

.

c. 2 LPCI pumps + 100 percent service water and
heat exchanger

2. The equipment in each group is separated from that
in the other two groups. In addition, the HFCS and
reactor core isolaticn ecoling (RCIC) system (which
is not part of the ECCS) are physically separated.

3. . Separation barriers are ccnstructed between the
functional groups as required to assure that
environmental disturbances such as fire, pipe
rupture, falling objects, etc, affecting cne
functional group dc not affect the remaining
groups. In additicn, separation barriers are
provided as required to assure that such

j$g disturbances do not affect both the RCIC and the
J HPCS.

6.3.1.1.4 ECCS Environmental Design Easis

Each ECCS and the RCIC system have a safety related
injection / isolation testable check valve located in piping
within the drywell. In addition, the RCIC system has an
isolation valve in the drywell portion of its steam supply
piping. All valves are located above the highest water
level expected in the drywell during any accident. The
valves are qualified for the envelcpe-of-accident

environmental conditions indicated Jn Table 3.11-1.
The portions of ECCS and RCIC piping and equipment 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 Sunmary cescriptions of ECCS

The ECCS injection network comprises a high pressure core
spray (HPCS) system, a low pressure core spray (LFCS)
system, and the low pressure coolant injection (LFCI) mode
of the residual heat removal (RHR) system. These systems

6.3-5

.

_ _ _ _ _ _ _ _ _ . . _ . _ _ _ . _ _ _ . . _ . _ _ _ _ _ . _ _ . _ _ . _ _ . _ _ _ _ _ _ .
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5-RSB

Pg. 2 of 7

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' design / 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 vc1ves 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 pool 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.



I

7
.

3

3
8
9

b 1

-. y
e r

a
u
r
b
e
F

.

*
e
c 2

2n 1
.e B 2 6r

Re T 2 2 !Af
Se R
FR E 5 6

S
N
I nt

iot
-

m s tal
a y u omi
r tt eddn p
g ni die e

el ivdsheso l

ear h a e mi . viiith
dhp cnsubree odv t
o oioecaehh rnosn
mgtthihorttt pirVie
ns wtTdet pR t

nie) a pefr hn Sda

oo ute.o f icAe euwltp ,r .Ol oo
r6dt ,

va lydoyorpsCe1 y h cw.a1i;
tctroot v8cd ;
u iGp rcl9ae e,eo l

hfl eeoia1 ut sprhrt ae
qa riotpa nhs o i's rh prV ,e rb tpt opt h ot

e)a rs ucf5dt s afot ti
ntytsreissee2as neiosl s aifli n egcanenhe

nopwTtdEl rl o srneal dds
rioO an eeam. aun a ndi

) et ralRbnem chnoen uAt
t tier .t a/ mode icn rg d a
n ldhW1 sgryei t tsayai e.sro antB8nnetttni si n s
C o (9 oi n e pa e udnas to

ecr 1 mpeferen o o tl ontR (
cVmnha weeiGaSebal aRmegt tmd

o e
,d p

A h
S pS 1 teft

F - r n5 e eosP Sohii ne
,

S 1 esrD s gtW t e h n eh ig sinA dute2 ,ehRh a s cwl eag
B h o d c a e gd . dtisso.rerB ua tn V unssep esan ntsi

l edaieRR E
rpr ml c i src c ncthS

l oette r e J.b yh i c i ccd
L 1* B 1

T dwt tnieeeop iinnaiat nA d TeasdrdwoA
d ies,d c fnime hin a o s m p a d n n d h pl

o l eoe i eusuM nwVidot nt o
i h trSdVaGl sT gor nra g m

at cr f nRt ct ilSoifi iee. 4
i iel daSnfnrds sf t c sdt
s hda re ooioni e h lVo eism
o wnnetadc pah dfcmaRs dsye
P uitatn sse t oaouSs nst

m ftdaaeia rg n eod a ni i

ad e ,d rsw nn on rih o e
riel say tii ior vce isgs
guh )tV lhsp tioli ah trri
oqTaGsRsaceid atfodet aeuh .

ri R eS t nit pe ta rn tnpt
pl nNt lAh n ScttI rn Si

tdd lh s" weei ihn oe btf.i( eu
h gf dd go fp dmno

snedtate6 tre nnic. o noe
.

eateun rPs ad eil dm ecms
t ethif tfh B neot Bent .

el tnfot8l ocs e gi s o a rin .
c s pi e s8u sn rl naorh r ae .

iammssye9swio ebiml t entm.

vat cl venerhobiect4eedi
epcuEda 2Ri t ii ae os i go r

n s uul - v .i Rl ch yr e Roci
qaEtesd eitl tv r ueon .l

*erd l nl edeqgwesC.cenDsrVntea ndiEe Ro h nnuoa h yh e

A(bwDiafNTASc Taiifcv Thtr

n
e
g
o

e n r
l o d

yst i

hn 7ti

in oT tso di
d oi 1 et n
n pt .ta e

7 a a r m
3.e c 4. c ta d

nq m D. lvi E.i e edne d
t l an l ee m
i lVi lDp A

%o m ,o .cA s * " _ uCO - N ,9DyHyW-
e sP

, | |



.-. . . _ _ _ _ _ _ _ _ _ _ _ _ _ ._

|-

Enclosure 16 (cont'd.)
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II.D.1

Pg. 4 of 7

This position is consistent with LRG-II issue 6-RSB.

4
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Enclosure 16 (cont'd.) pg. 5 of 7

RBS FSAP

( h'heat exchanger in the redundant pcrtion of the system. A
transient analysis indicates that the suppression pool
temperature increase is less than 10F, and the containment
pressure increase is less 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. No
components of the standby service water system are shared
between Units 1 and 2. Interconnection of the ultimate heat
sink components 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 by
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 standby'

service water flow recorder. A mismatch in these
flows indicates large-scale leakage.

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

the required header pressure.

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

1. Routine maintenance and inservice inspection

2. Monitoring building and tunnel sump levels

3. 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 regular
intervals to ensure their availability. Isclation valves
are also tested on a periodic basis to ensure their
operability. The system can be proven operable during
refueling shutdown by removing decay heat from reactor core
through the residual heat removal (RHR) system heat

*

INSERT C

9.2.7.5 Instrumentation Requirements

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

fin.
9.2-44 g)

.
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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 late'r 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 fir =t 40 hours of operation in the plant at least 24
hours is continuous operation during which vibration levels are
measured every 3 hours (1 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 vibration
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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Insert C (cont'd.)

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 arg 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.

If 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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RBS FSAR-

gg QUESTION 440.36 (6.3)
w

~ electrical interlock is incorporated into theAn
HPCS circuitry that prevents the injection valve from
closing automatically upon receipt of the high reactor water
level (L8) signals if a high drywell pressure signal still
exists. The interlock was added as a result of the
NRC staff review of GESSAR-238, which indicated that the
interlock was needed to assure diversity of HPCS initiation
signals and to prevent premature HPCS termination. However,
flooding of the steam lines could result in damage to the,

safety / relief valves and primary system piping
unnecessarily, since the interlock tends to keep the HPCS in
operation past the point of reflooding the core and does not
significantly add to the overall safety. We require
justification for use of 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 teactor vessel
water level (level 8) when a high drywell pressure signal is
present and prevents the flooding of the steam lines if the

;s vessel is overfilled. An "SAR amcndacnt will be provided to
400 r fl;;t thi; acdification when the desivu wheuwu ao

complCte.

This is reflected in revised Sections 6.3.2.2.1 and 7.3.1.1.1.1 and in
revised Figure 7.3-1.

i

Amendment 7 Q&R 6.3-5 February 1983, . ,

si. '

A?[.

.

. . - , .
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RBS FSAB

C.j3
the maximum differential pressure across the valve expected

n for any system operating mcde including HECS pump shutoff
head. The valve opens within 12 sec following receipt of a
signal to open provided power is available. This valve is
normally closed to back up the inside testable check valve
for containment integrity purposes. A test connection / drain
line is provided between 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 Section 7.3.1.1.

The system is designed to pump 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 large breaks the HPCS system cools the core by a spray.

If a LOCA should cccur, two signals indicating low water
level or high drywell pressure initiate the HPCS and its
support equipment. The system can also be 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 stopped by a signal to the
injection valve to closef, unleer a high Ar rell prweese
Cign1 :=ictc. If & hi h day-ell pie 66nue 51 uel e 15L63 3 au

-c;; junction rith high r00ct0 unter icv 01 Cignal, 2r00
inj;ctic continucc until manually stopped. The HPCS system
also serves as a backup to the FCIC system in the event the
reactor becomes isolated from the main condenser during
operation and feedwater flow is lost.

If normal auxiliary power is not available, the HPCS pump
motor is supplied by its own diesel generator. The
HPCS diesel generator is discussed in Section 8.3.

The HPCS pump head flow characteristics used 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 pressure decreases, flow increases.
When vessel pressure reaches 200 psid (psid = differential
pressure between the reactor vessel and the suction source)

;jp., 6.3-9
. 3

. - - , , - - _ - - - . . - . . . _ - _ . . . . - - . _ _ . . . _ - . _ _ . . . , _ _ . _ _ - _ _ _ . - - . - _ _ . _ . _ - - - _ - _ -
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RBS FSAR
'

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 is 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 level in the condensate stora<je 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 E001
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 is detected in the suppression pool.
Two level transmitters monitor suppression pool water level
and either transmitter can initiate opening 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 level trip (trip xg
dr " ell pre =="re eiga=1 57level 8) and +here is ac high f

prerent. 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 controls. These controls permit the reactori

' operator to control the system manually following automatic

( initiation.

7.3.1.1.1.2 Automatic Depressurization System (ADS)

1. ADS Function (

l 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 reduces the reactor pressure so that flow from

! the RHR-LPCI mode and LPCS can inject into the reactor

j vessel in time to cool the core and limit fuel barrier
temperature. Refer also to Section 6.3.

7.3-4 "a

,

,
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