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GULF STATES UTILITIES COMPANY
P O S T O F FIC E D o x 2 9 51 * BEAUMONT. TEXAS 77704
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December 30, 1983
RBG- 16,669
File Code G9.5, G9.8.6.1

i

Mr. Harold R. Denton, Director i

Office of Nuclear Reactor Regulation
U.S. Nuclear Regulatory Commission-
Washington, D.C. 20555

Dear Mr. Denton:

River Bend Station Units 1 and 2
Docket Nos. 50-458]S0-459

Enclosed for your review are Gulf States Utilities Company
responses to Draft Safety Evaluation Report (DSER) open items
identified by the Nuclear. Regulatory Commission's Core Performance
Branch (CPB). This letter supplements information contained in
docketed correspondence from J.E. Booker to H.R. Denton dated November
11, 1983. Also enclosed is the response to the request for additional
information identified in a letter from A. Schwencer to W.J. Cahill,
Jr. dateo December 6, 1983. Attachment 1 for this letter summarises
the open items and indicates changes to be made in the River Bend
Station FSAR. Attachment 2 provides the response and reference
material for each item. Where in'dicated, these responses will be
provided in a future amendment to the FSAR.

Sincerely,

/7 9
f(.g/ds|,'kLOOL

.

8401040528 831230
M' "J.E.Booke"rPDR ADDCK 05000458E PDR ' Manager-Engineering

Nuclear Fuels & Licensing
River Bend Nuclear Group

JEB/WJR/
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ATTACHMENT 1

DSER
SECTION SUBJECT FSAR REVISIONS

4. 4.2.4.3 Post Irradiation Monitoring Program N/A
pg. 4-29

9. 4.4.6 Loose Parts Monitoring System Enclosure 1 and
pg. 4-44,47 11/11/83 Letter

10. 4.4.7 Inadequate Core Cooling Enclosure 2
pg. 4-44,47 (LRG II 6-CPB; TMI Item II.F.2)

12. 12/6/83 Fuel and Poison Rod Pressures N/A
Letter

- _ _ _ - _ _ _ . ._
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ATTACHMENT 2

RESPONSES TO DSER OPEN ITEMS

4. DSER (page 4-29) - Post Irradiation Monitoring Program

Response

River Bend Station meets the criterion of Paragraph II.D.3 of
Section 4.2 of the Standard Review Plan (NUREG-0800) for post-

. irradiation fuel surveillance program as documented in NEDE-24343-
P and additionally. described in a letter.from J.S. Charnley
(General Electric) to C.H. Berlinger (NRC) dated November 23,
1983.

River. Bend Station is currently working with the Licensing Review
Group - II to develope a generic program to address the specific
monitoring applications requested by the Staff.

9. DSER (page 4-44, 4-47) - Loose Parts Monitoring System

Response

The response to this request is provided in the November 11, 1983
letter from J.E. Booker to H.R. Denton and supplemented in
Enclosure 1.

10. DSER (page 4-44, 4-47) - Inadequate Core Cooling (II.F.2)'

Response

The response to this request is provided in the response to
Question 421.12 and revised FSAR Table 1A-1, Table 7.5-1 and Table
:7.j-2 (Enclosurt 2). The. response to Question 421.12 was
previously submitted to the Staff (Instrumentation and Control
Systems Branch) in a letter dated December 9, 1983 (RBG-16535).

12. 12/6/83 Letter - Fuel and Poison Rod Pressures

Response

The River Bend Station fuel rod internal pressure does not exceed
nominal system pressure during the first cycle of plant operation.
Prior to the start of the second cycle of plant operation the fuel
rod pressure for all burnups considered will be evaluated to.

assure that River Bend Station meets the criterion of Paragraph

II. A.1.f of Section 4.2 of the Standard Review Plan (NUREG-0800).

This response will be incorporated into the FSAR in a future
amendment.
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RBS FSAR
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the following reactor vessel parameters is provided in the
main control room and is discussed in Chapter 7.

{
1. Reactor vessel water level 2

2. Reactor vessel differential pressures

3. Reactor vessel internal pressure *

.

4. Neutron monitoring system. -

^. ,. .

'

,, .

.

.

Insert new Section 4.4.6.1 here
.
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INSERT (For Page 4.4-27)

4.4.6.1 Loose Parts Monitoring System

The Loose Parts Monitoring System (LPMS) is designed to detect loose
parts in the reactor _ pressure vessel and to provide early warning to
the operator so that damage to or malfunctions of safety-related
primary system components may be avoided or mitigated. An alarm from
'the LPMS is provided in the main control room. The LPMS is not
considered to be a safety-related system and is designed to require
minimum operator interfacing during normal operation. Provisions are

, made to properly analyze and investigate potential loose parts.
Since the analysis of potential loose parts signals requires
comparison with baseline signals, the LPMS will be operational and
capable of recording vibration signals for signature analysis during
initial reactor start-up testing. The LPMS is designed to meet the
requirements of Regulatory Guide 1.133.

.
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Insert e 4.4-27)
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4.4.6.1 Loose Pa Monitoring System

The Loose Parts Monitor System (LPMS) i esigned to detect loose
parts in the reactce, press e vessel an o provide early warning to -

the. operator so that Manage or ma nctions of safety-related *

primary system components may b ided or mitigated. The LPMS is.

not considered to be a safety- a system and is designed to
,

require minimum 'operatd.rJin facing ing ryormal operation.
Provisions are made to p erly analyze d investigate potential
loose parts.- -Since analysis of potent loose part signals
requires compariso ith baseline signals, th PMS will be
operational and pable of recording vibration s als for signature
analysis dur initial reactor start-up testing. e LPMS is

' designed + meet the requirements of Regulatory Guide 133..
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RBS FSAR
$,n

c. Functionally demonstrate the ability of the f
systems to properly collect and dispose of A
drainage.

.

4. Acceptance Criteria

a. Interlocks, controls, and alarms performances-

are as specified by the system elementary-
diagrams.-

.s b. -Pump performance is comparable to that shown
-

in the manuf actur'er ' s technical instruction
manual.

IMS ETT A
14.2.12.2 Initial Startup Test Phase Discussion

1. Startup Test Procedure

All those required tests comprising the initial
startup test phase are discussed in
Section 14.2.12.3. For each test a description is
provided for test objective, test prerequisites,

s test procedure, and a statement of test acceptance

(5) criteria,.where applicable.

The operating power-flow map is presented as (
Fig. 14.2-4. The test conditions are marked on (Fig. 14.2-4, and each test described in
Section 14.2.12.3 is accomplished at the test
conditions stated in Fig. 14.2-5.

*

The acceptance criteria section of each test has
one or two sections. The following two paragraphs
describe the degree of each kind of test criterion
and the actions to be taken after an individual

s criterion is not satisfied.
.

a. Level 1

If a Level 1 test criterion is not satisfied,
the plant is placed in a hold condition that
is judged to be satisfactory and safe, based
upcn prior testing. Plant operating or test
procedures or the Technical Specifications may
guide the decision on the direction taken.
Startup tests consistent with this hold
condition may be continued. Resolution of the
problem is immediately pursued by appropriate
equipment adjustments or through engineering'' support by offsite personnel if needed.

Amendment 5 14.2-124 August 1982 '
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I ERT (For Page 14.2 124}'

14.2. .1.69 Loose Parts konitorino System

TTST OBJE VES
.

1. .To demonst te proper operation of the Loose Parts Mo toring
Equipment.

2. To collect data t use as baseline information uring subsequent ~

operation.
,

.

3. To verify alert level. ,
,

PREREQUISITESkNDINITIALCONDI
'

NS

The Loose Parts Monitoring System onnected to the reactor and
instrumentation and control test g is emplete.

.

TEST PROCEDURE

I* Indication and ala functions will be demo trated.
.

2. The reactor ree' culation pumps will be operati 1 for portions
of the test.

,

(;Y) 3. Test res ts will be reviewed and corresponding alert d alarm
setpo s established.

ACCEP 'CE CRITERIA
,.

rt and alarm functions will perform within design tolerances.
.

A

REPLACE
a
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INSERT (For Page 14.2-124)

-14.2.12.1.69 Loose Parts Monitoring System

TEST OBJECTIVES

1. To demonstrate proper operation of the Loose Parts Monitoring
Equipment.

2. To collect data to use as baseline information during subsequent
operation.

,

3. To verify alert level.

PREREQUISITES AND INITIAL CONDITIONS

The Loose Parts Monitoring System is connected to the reactor and
instrumentation and control testing is complete.

The Loose Parts Monitoring System channel check and functional tests
have been completed with acceptable results. Reactor recirculation
system is operable.

TEST PROCEDURE

1. With.the reactor recirculation system operational, record
baseline data.

2. Eith the reactor recirculation system and the loose parts
simulator operational, record simulated loose parts data.

3. Review test results and establish corresponding alert and alarm
setpoints.

4. Perform Step 2 again'to verify alert function is operational and
data acquisition equipment is automatically activated.

ACCEPTANCE CRITERIA

Alert, alarm, and automatic data acquisition equipment function as
required upon. receipt of a loose part signal reaching the alert
level.

!

!
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RBS FSAR

QUESTION 421.014 (7.2, 7.3, 7.4, 7.5) Y

Provide an evaluation of the effects of high temperatures on
reference legs of water level measuring instruments
subsequent to high-energy line breaks, including the
potential for reference leg flashing / boil- off, the
indication / annunciation available to alert the' control room

. operator of erroneously high vessel level indications
resulting from high temperatures, and the effects on safety
systems actuation (e.g., delays).

,
,

RESPONSE .

.. n '

,

Th; rc;ponch to th'is rcqac;t will bc prcvided by
Septenica 1003. -

. .

.: , ,
.

REPLACE WITH INSERT.

P
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a

.

Amendment 9 Q&R 7.2-2 July 1983 g
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INSERT- (for Pg. Q&R 7.2-2)

A comprehensive report discussing the effects of high temperatures
on water-level reference legs for BWR water level instrumentation
has been submitted to ths NRC Staff for review by the BWR Owners'

.

Group. The report is entitled " Review of BWR Reactor Vessel Water
Level Measurement Systems" and is identified as S. Levy Report No.
SLI-8211. River Bend Station endorses the content and findings of
this report where applicable to the design cf RBS Unit 1.,

The following design features are implemented at River Bend Station
to improve control room operator and safety system response where
accurate reactor vessel water level measurements are required:

1) The vertical drop of the water level reference leg instrument
lines does not exceed eighteen inches where the lines are
subject to temperature excursions capable of causing erroneous
readings. The area of primary concern for this design
improvement is the drywell.

RBS procedures delineate for operator information the maximum
expected errors for water level measurements given the unlikely
event of drywell heatup beyond normal ambient conditions.

2) Annunciation is provided in the main control room to alert the
operator to potential or actual water level measurement
anomolies owing to high reference / variable leg temperatures.
The annunciator is synthesized from two, redundant, Class 1E
instrument channels which monitor drywell temperature.

3) The control room operator is furnished with redundant, Class 1E
reactor vessel water level instrument channels for two
overlapping regions of the vessel. The first region covers
water level over a wide range from the dryer down to near the
top of the fuel zone. The second region overlaps the first but
extends down to the bottom of the core region. This safety-
related display instrumentation and other water level
measurement readings are deemed sufficient to provide the
operator with an accurate appraisal of reactor vessel water
level.

4) ECCS initiating signals are generated from analog circuitry
which'provides a switching function. Water lev _el instruments
used for ECCS actuation are grouped according to range (narrow,
wide, fuel zone, and high level-upset) and electrical channel
separation. This allows individual instrument channels to be
observed for proper operation. This design feature greatly
reduces the possibility of either a failed channel being
unnoticed or erroneous channel information being used for
system actuation.

5) Reactor water level information from several sources within the
main r.ontrol room is monitored by the Safety Parameter Display
System (SPDS). The SPDS alerts control room operators to water
level measurement anomolles should the situation arise. The

|
.

. . .

_ _ _ _ _ _ _ _ _ _ _ _
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SPDS performs this function by performing a channel check by
comparing two or more channels for equivalence within a given
error margin.

6. River Bend Station utilizes restriction orificas in the
variable and reference leg sensing lines for RPV water level
measurements. The orifices-are located in close proximity to
the drywell instrument. penetrations. This design feature
effectively obviates oscillatory water level readings when
flashing occurs in the drywell portion of sensing lines.

Additional information is provided in revised Section 7.5.1.1.2 and
Appendix 1A,-Item II.F.2.

-
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RBS FSAR

(i$ 4/ channels to verify operability and variable level. All trip 1p
units display trip status, using an indicator light located '

on the trip unit.

7.5.1.1.2 Reactor Water Level
-

ic.clalgnels&retrans-iktcdfrcrTov . J muwm .mtm. tue
ind:pcndCnt diff r nti21 pr0CCurc trcnt ittcr Ond Cr0

' rccordcd on two, two pcn recordcrs. Onc pcn in ccch
rccordcr r ccrd thc widc scngc levci, cnd thc cther pcn

REPIACE rcccrd: the rcccter prcccurc. Thc rcng; cf thc rccordcd
WIni 1c;cl ic frcr the tcp cf the fccdwcter centrol rcngc 'juct
INSERT 2heve the high, level. turbine trip point) down to c point

nccr th tcp'Of th; cctiv; fuel.
.n . ."

, 7.5.1'.1.3 Reactor Pressure
'4

'

- Two reactor pressure signals are transmitted from two
independent differential pressure transmitters and are
recorded 'on two, two-pen recorders. One pen records
pressure and the other pen records the wide range level.
The range of recorded pressure is from 0 to 1,500 psig.

7.5.1.2 Reactor Shutdown Indication
fhd?i The following information is provided to the main control " " .

room operator to monitor reactor shutdown. '~

1. Control rod status lights indicate each rod fully
'

inserted. Control rod scram pilot valve position
status lights indicate open valves.

. 2. Neutron monitoring power range channels and
> recorders downscale. The power sources are from

| RPS MG sets. A loss of offsite power would result
7

in all scram valve solenoids being deenergized and
reactor scram.

3 '. Annunciators and indicators for RPS varia'bles and '

'

trip logic in the tripped state.

4. The process computer provides logging of trips and
control rod position and provides thermal-hydraulic
information to the operator which he uses to keep
the plant operating within technical specification
limits. Redundant capability exists in case of
process computer failure. The power source for the
process computer is a Normal UPS..,

h) Cf
Amendment 7 7.5-2 February 1983 4'?..
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INSERT (for Pg. 7.5-2)

' Reactor water level information is obtained from physically and
electrically separated differential pressure (dp) instrumentation.
A cold reference leg design is utilized for RBS with a minimum

'

amount'of elevation change inside the drywell to minimize instrument
channel error. .The dp instruments operate an analog current loop
which transmits level information to the main control room. Table

- 7.5-1 identifies reactor water level displays.

. .

s

a

.

,@

*

4

=

9

6

. ..



- .

- ., ,

.

'

|
.

RBS FSAR
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..

TABLE 1A-1 (Cont)
..

''f FSAR

,

item and Title Position Re f e re nce *

ll.E.4.2 A design review will be conducted and any recommended 6.2.4 |

Containment isolation design changes will be evaluated et a later date for possible
dependability i nco rpo ra t ion into the River Bend Station design. ,

Accident-monitoring comparison with the guidance of Regulatory Guide 1.97,
*

7.5
ll.F.1 A review of accident monitoring instrumentation in

7
instrumentation Revision 2, has been conducted. The results of this

review are provided in revised Section 7.5.
a

ll.F.2 P :::tr:: 5: -'::en th: c ' ' .. th: ;-c re t e r 7.5'' ''

Instrumentation for iv vec .im ...J . nim.v.mi ... . . . m v . . i . o ; ..J loi;voa. . . .

detection of ";; '::d : d;;;;; 'n;d qu :: ; Orc ;;;''ng. REPIACE WIT 11 INSERT
inadequate core
cooling

II.K.1.5 GSU will review all safety-related valve positions, 13.5
Review ESF valves positioning requirements, and positive controls to assure

that valves remain positioned (open or closed) in a manner
that ensures the proper operation of engineered safety
features. This review will cover procedures for control
of maintenance and testing of safety-related systems,
system operating and ger eral plant sta rtup procedures,
and shift turnover and genera l rounds procedures.
Manually operated valves in the main flow paths for
safety-related systems will be locked in position and 7
verified by valve lineup. Valve lineups for safety-related
systems will be performed by two qualified operations
personnel, one person doing the initial positioning and a
second person verifying the position. The maintenance
work request procedure requires the Shif t Supervisor
o r Cont ro l Operations Foreman to ensure that appropriate
functional tests are assigned and/or the system has been
properly restored to its normal configuration af ter
maintenance has been performed. Surveillance test
procedures will have data sheets requi ring operator signof f
to verify that each system is returned to its normal
configuration af ter performing a test. Shift tu rnove r ,

procedures will be as described in GSU response to
item I.C.2 and will include review of system status.

Amendment 7 5 of 11
February 1983
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INSERT (for Table IA-1 Item II.F.2)
.

River Bend Station has participated in a BWR Owner's Group study
-

analyzing inadequate core cooling (ICC) in boiling water reactors.
In conjunction with the submittal of Sol Levy Report Nos. SLI-8211
and SLI-8218 to the NRC, River Bend Station has reviewed and

; evaluated the reports against its plant design and have concluded
the following:'

1

1. The results of Sol Levy Report No. SLI-8218 affirm that reactor
pressure vessel (RPV). water level is a reliable, responsive
indicator of ICC. RPV water level instrumentation measures the
trend toward ICC, indicates its existence, and indicates the
return of adequate core' cooling.

2. The RPV water level measurement enhancements, as modified by
/ specific changes identified in SLI-8211 and discussed in the

response to NRC Question 421.014, provide suitable means for
detection of adequacy of core cooling.

.
'

-*

%

,. . >e o

e

.

.

+

'' ' ' '

-__._u--_..-- - - - - - - - - - - - --



@ @ @.-

.

BBS FSAP l

1

TABLE 7.5-1

SAFETY-RELATED DISPL AY INSTRUMENTATION

|
Type of meadout PG 1.97 Class 1E

| gIntet farameteg Readogi Range location Iten No. Dovgg_;

Rod CcIntrol Control rod position Lights NA MCP B2 No

and
Inforsation control rod scran Lights NA MCR NA No

Yalves

Neutron Power range neutron Pecorder 0-125% McR B1 No

Monitoring flux

Source range count Meter 10-1 to 106 CPS MCR B1 No

rate

Nuclear Reactor vessel Recorder 0-1,500 psig MCR A2, B6, Yes
C4, C9Boiler pressure

Bottom of active
Reactor vessel Recor der / 100" : 00 " MCR B4 Yes

water level meter fuel to steam dryer

RCIC RCIC Flow Meter 0-1,000 g pa MCR D13 Yes

RCIC discharge Meter 0-1,500 psig MCR NA Yes

pressure
7

Energency PPCS flow Meter 0-8,000 gpa MCP D14 Yes

Core Cooling

HPCS discharge Meter 0-1,500 psig MCP NA Ye's

pressure

LPCS flow Meter 0-8,000 g pa MCP D15 Yes

RHR flow (LPCI and Meter 0-8,000 gpa MCR D16 Yes
shutdown cooling)

RHR service water Meter 0-10,000 gpm MC4 NA Yes

flow

ECCS Pumps Status NA MCR NA Yes
lights

ECCS Valves Position NA MCR NA Yes

lights

A mendnent 7 1 of 12 February 1983
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- TABLE 7.5-2

REGULATORY GUIDE 1.97, REVISION 2, INSTPU1ENTATION 090 VISIONS
J

___Bequlatory Gaide
_ olant

1121 Paramf13I IIR3 Ca13S2II IlRe cates 2II fangg Ngtes

Al Containment and drywell C 1 1 1 0-101 1
hydrogen concentration..

A2 Reactor s3ssel. pressure C 1 A 1 0-1,500 psig
,

13 Suppression pool water D 2 A 1 00F-200*F 2
'

tem pera ture

B1 Neutron flux B 1 B 2 3. 57 x 10-* * to 12 5% 3

B2 control rod position B 3 B 3 4

D3 RCS soluble boron B 3 B 3 8-1,000 ppa 5
concentration (sample)

BottomB4 Coola n t level in reactor B 1 B 1 9ep of active fuel to 6
'^'-- - ' rt tr l're_

steam dryer
BS BWP core thermocouples B 1 7

B6 PCS pressure B 1 A 1 0-1,500 psig

B7 Drywell pressure B 1 B 1 0-75 psia

B8 Drywell sump level B 1 B 3 Near botton 8
to top

*
D9 primary contain ment B 1 P 1 0-75 psia

pressur e

B10 Primary contain ment B 1 B 1 Open-closed 9
isolation valves

C1 Radioac tivity concentration C 1 - 10
or radiation level in
circula ting primary coolant '

C2 Analysis of primary C 3 C 3 Isotopic 5
coolant (ganaa spectro?) analysis

C3 82? core thermocouples C 1 7

A me nd men t 7 1 of 13 February 1013
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