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GULF STATES UTILITIES COMPANY

POST s FEICE BOX 2951 s BEAUMONT TEXAS 4

AREACODE 409 81318 663

December 9, 1983

RBG- 16535
File No. G9.5, G9.8.6.1

Mr. Harold R. Denton, Director
Office of Nuclear Reactor Regulation
U. 8. Nuclear Regulatory Commisson
Washington, D. C. 20555

Dear Mr. Denton:

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

Enclosed are Gulf States Utilities Company's responses
to Request for Additional Information identified by the
Nuclear Regulatory Commission's Instrumentation and Control
Systems Brancu (ICSB) and endorsement of the Licensing
Review Group-11 issues 1-ICSB through 7-ICSB. Attachment 1
of this letter summarizes the Staff requests identified in a
letter dated July 28, 1982. The following enclosures
contain the actual written changes to the FSAR including all
inserts, tables, and figures. These changes will be
incorporated into the FSAR in the next amendment.

Sincerely,

/i, E. Booker
Manager-Engineering
Nuclear Fuels & Licensing
River Bend Nuclear Group
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The endorsement to LRG-II positions 1-ICSB through 7-1CSB is provided

below. This table and the discussions provided in Enclosures 2, 3, 4,

5, 20, and 21 will be incorporated into the FSAR in a future

amendment .
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7-1CSB
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Failures in Vessel Level Sensing
Lines Common to Control and Pro-
tective Systems

Redundancy and Diversity of High/Low
Pressure System Interlocks

Potential for Two Low-Low Setpoint
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Equipment Following High Energy
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RBS FSAR

QUESTION 421.001 (7.4)

Describe how the remote shutdown station design at River
Bend complies with CDC 19 as interpreted in Section 7.4 of
the SRP. Clarification of these requirements was provided
in the "ICSB Position for Remote Shutdown Capability for

River Bend" issued to W. Cahill, Jr. (GSU) from A. Schwencer
(NRC) by letter dated May 17, 1982.

RESPONSE

B T e e D T e o e S T e et SRS SV
—September—3963—

The River Bend Station design has been revised to implement redundant Class

1E shutdown panels. See revised Section 7.4.1.4 for further description of
the system.

Amendment 9 Q&R 7.4-1 July 1983



RBS FSAR

before leaving the main control room. The
Capability of opening the output breakers of the
RPS logic from outside the main control room can be
used as a backup means to achieve initial reactor
reactivity shutdown.

3. The main  turbine rpressure regulators may be
controlling reactor gressure via the bypass valves.
It is assumed that this turbine generator control
panel function is also lost. Therefcre, main steam
isolation is assumed to occur at a specified low
turbine inlet pressure and reactor pressure is
relieved through the relief valves to the
suppression gool.

4. The reactor feedwater system which is normally
available is also assumed to be inoperable.
Feactor vessel water inventory is provided by the
RCIC systemys()

The RSS 1is required only during times of main control room
inaccessibility when normal plant operating conditions
exist, i.e., no transients or accidents are occurring. For
this reason, ' ‘

aad- only the equipment which interfaces directly with
safety-related equipment (RHR, RCJC, etc) is required to ke
of safety-related quality. e

2. Remote Shutdown System Operation

Instrument location drawings and elementary diagrams are
identified in Section 1.7.

Some of the existing systems used for normal reactor shut-
down operation are also wutilized in the remote shutdown
capability to shut down the reactor from outside the main
control room. Thel@kemote shutdown capabidieyl s designed to
control the required shutdown systems from outside the main
control room irrespective of shorts, opens, or grounds in
the control circuit in the main control room that may have
resulted from an event causing an evacuation. The functions
needed for remote shutdown contrcl are provided with manual
transfer switches which override controls from the main
control room and transfer the controls to the remote
shutdown panel. Remote shutdown control is not possiktle
without actuation of the transfer «devieesd. All necessary
power supplies and control logic are alsc transferred.
Operation of the transfer@dewiees causes an alarm in the
main control room. Access to the remote shutdown panel is
administratively and procedurally controlled. Controls and

1. “"7

@® or by the automatic initiation of the HPCS system.

@ Division 1
switches

INSERT

panel



INSERT (for Pg. 7.4-7)

Transfer and control switches at the RSS panels are provided for equipment
which is controlled during remote shutdown. The controls and indications
at these panels are listed in the following sections. Functional
redundancy is provided by the Division 1 and Division Il panels which are
located in different fire areas in the control buiiding (E1 98).



RBS FSAR

instrumentation for all system equipment (i.e., valves and (j
pumps) necessary for proper system lineur and complete
system control are located on the remote shutdown gpna?.

, along with anels
Manual activation of SRVs the initiation of RCIC system(Q
maintain reactor water inventory and tring the reactor to a
hot shutdown condition after scram. During this phase of
shutdown, the supgression pool is cooled by operating the
RHR system in the sugppression pool cooling mode. Reactor
pressure is controlled and core decay and sensiktle heat are
rejected to the suppression pool ky relieving steam pressure
through the relief valves.

Manual operation of the relief valves cools the reactor and
reduces its pressure at a controlled rate until@zeactor

préeedEa - L

. The RHR system is &hem operated in the
shutdown cooling mode using the RHR system heat exchanger to
cool reactor water and bring the reactor to the cold 3ew shutdown

PEesswse condition.

a. Reactor Core Isolation Cooling (RCIC) System

. The following RCIC system equipment/functions have transfer
and control switches located on thsﬁtemote shutdown panel. (l

Division I
E5+-#649- - Motor-operated valve (pump suction from
1E51*MOVF010 condensate storage)

E54+F643- - Motor-operated valve (RCIC injection
1E51*MOVFO13 shutof f)

£54-F049 - Motor-operated valve (minimum flow to
1E51*MOVFO19 suppression pool)

£5%+F622 - Motor-operated valve (test bypass to
1E51*MOVF022 condensate storage)

+51+-€604 - Gland seal system air compressor
1ES1*PC002C

£53=f033-+~ Motor-operated valve (pump suction from
1E51*MOVFO31 suppression pocl)

E51+-FO045 - Motor-operated valve (steam to turbine)
1E51*MOVFO045

E54+F046- - Motor-operated valve (lube o0il cooling)
1E51*MOVF046

- Motor-operated valve (test bypass to
1ES1*MOVF059 condensate storage)

7.4-8

(@® and/or the automatic initiation of the HPCS system,

@ the cold shutdown condition is reached or alternative methods of
heat removal are restored.




INSERT (for Pg. 7.4<7)

Transfer and control switches at the RSS panels are provided for eqi ipment
which is controlled during remote shutdown. The controls and indications
at these panels are listed in the following sections. Functional
redundancy is provided by the Division I and Division II panels which are
located in different fire areas in the control building (E1 98).




LETZNOVFOO4A.
1E12*MOVFO06A )
LET2MOVFO0SS.
1E12*MOVF008 :

E1e-FL08- -
1E12*MOVF009

EAE—F O A
1E12*MOVFO11A

I s 2 S
1E12*MOVFC25

e e
1E12*MOVF024A

R R
1E12*MOVF026A

1E12*MOVF027A

Eia s St
1E12*MOVF037A

1E12*MOVF042A
—EAP—FOHF A~
1E12*MOVF047A

R SR S
1E12*MOVF048A

B S Sk RSTR
1E12*MOVF040

1E12*MOVFO52A

—EE—FO53A -
1E12*MOVFO053A
— Bl b LA
1E12*MOVF064A

—E 2 —EL68A-
1E12*MOVF068A

See Fig.

5.“-‘2.

RBS FSAR

Motor-operated
Motor-operated
Motor-operated

Motor-operated
isolation)

Motor-operated
isolation)

valve
valve
valve

valve

valve

(RHR pumg suction)
(shutdown cooling)
(shutdown cooling)

(outboard shutdown

(inboard suction

Mctor-operated valve (RHR heat exchanger
flow to suppression pool)

Motcr-operated
Motor-operated

Motor-operated
flow to RCICQ)

Motor-operated

Motor-operated
cooling)

Motor-operated

Motor-uperated
side inlet)

Motor-operated
side bypass)

Motor-operated
Motor-operated
Motor-operated
Motor-operated

Motor-operated

valve
valve

valve

valve

valve

valve

valve

valve

valve
valve
valve
valve

valve

discharge valve).

(reactor head spray)
(RHR test line)

(RHR heat exchanger

(injection shutoff)

(shutoff upper pool

(RHR injection)

(heat exchanger shell

(heat exchanger shell

(discharge to radwaste)
(steam isolation)

(RHR injection)

(RER pump minimum flow)

(heat exchanger water

@Division I

The following RHR instrumentation is located on the@remote

shutdown panel:

7.4~

10



INSERT (for Pg. 7.4-10)

The following RHR system equipment/functions have transfer and control
switches located at the Division II remote shutdown panel:

1E12*PC0O02B -
1E12*MOVFRO4B
1E12*MOVFO64B
1E12*MOVFO4 7B
1E12%*MOVF0033
1E12*MOVF027B
1E12*MOVF042B
1E12*MOVF024B
1E12*MOVF053B
1E12*MOVF048B

1E12*MOVF011B

1E12*MOVFO52B
1E12*MOVF037B

1E12%PC002C

RHR Pump

Motor-operated
Motor-operated
Hotor-operated
Motor-uperated
Motor-operated
Motor-operated
Motor-operated
Motor-operated
Motor-operated

Motor-operated

valve
valve
valve
valve
valve
valve
valve
valve
valve

valve

suppression pool)

Motor-operated

Motor-operated

RHR pump

valve

valve

(CRHR pump suction - suppression pools)
(RHR pump min.mum flow bypass)

(heat exchanger inlet)

(heat exchanger outlet)

(RHR B outboard iscolation)

(RHR B injection)

(RHR test return)

(shutdown cooling injection)

(heat exchanger bypass)

(RHR heat.exchanger flow to

(steam line isolation)

(shutdown upper pool cooling)

1E12*MOVF105 - Motor-operated valve (CRHR pump suction - suppression

pool)

1E12*MOVF064C - Motor-operated valve (RHR pump minimum flow bypass)

1E12*MOVF042C - Motor-operated valve (RHR C injection)
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INSERT A

RBS FSAR

- RHR flow indicator for loop A

1C61*FIR005
Valve position status indication and pump status
indication. .

C. Nuclear Boiler System

The following functions have transfer and control switches
located at the@remote shutdown panei:

panels

—B23--F953C-~ Air-operated SRV (non-ALS)
1B21*RVFO51C
~BZ+-F6596- - Air-operated SRV (non-ADS)

1B2 1*RVF051G
~ Air-operated SRV (non-ADS)

IB21*RVFNS1D
The following nuclear boiler instrumentation is provided on
the(remote shutdown panel:

S6+—R04+6- - Reactor level indicator
1C61*LIR0O10

L6011 - Reactor pressure indicator
1C61*PIR911

Valve position status indicators.

£ INS' i B ~

See Fig. 1. 3-20
d. Standby Service Water System

The following SSW system equipment/functions have transfer
and control switches located at thefremote shutdown panel:

“ISWESMOVSESA—Motor—operated—vaive—theader-A-iselation)

1SWP*F2A - SSW pump.
1SWP*P2C - SSW pump.

INSERT € 58eFig. 7.3-11.

,:’

Veds
¥
|

The following SSW system instrumentation is provided on the @

remote shutdown
panels:

“SWPeT
1SWP*FI64A and FI64B - Flow indicators (RHR heat exchangers A and B)
Valve position and pump status indicators.
€. Containment Atmosphere Monitoring System
The following containment atmosphere monitoring system
instrumentation is provided on thelxemote shutdown panel:

1.“-“

@® Division I
@ Division I and Division II



INSERT A (for Pg. 7.4-11)

The following RHR instrumentation is located on the Divison Il remote
shutdown panel:

IRHS*FI15B - RHR B pump flow

IRHS*FI15C - RHR C pump flow

INSERT B (for Pg. 7.4-11)

The following nuclear boiler instrumentation is provided on the Division II
remote shutdown panel:

1ISC*PI101 - Reactor vessel pressure

1RHS*LI119 - Reactor vessel level

INSERT C (for Pg. 7.4-11)

The following SSW system equipment/functions have transfer and control
switches located at the Division Il remote shutdown panel:

1SWP*P2B - SSW pump

1SWP*P2D - SSW pump

1SWP*MOV96B - Motor-operated valve (isoclate normal SW supply)
1SWP*MOV55B - Motor-operated vavle (cooling tower inlet)

1E12*MOVR068B - Motor-operated valve (SW outlet from RHR heat
exchanger)



RBS FSAR

TR103
1ICMS*#R3¥93 - Recorder (drywell Fressure/temperatureyD

HCMBELE 101 = RECOLIGL 4SuPpPproseion—poot 4Leuedl
temperature) :

7.4.1.5 Design Basis Information

INSERT ==l

The safe shutdown systems are designed to provide timely
protection against the onset and consequences of conditions
that threaten the integrity of the fuel barrier and the
RCPB. Chapter 15 identifies and evaluates events that
jeopardize the fuel barrier and RCPB. The methods of
assessing barrier damage and radioactive material releases,
along with the methods by which abnormal events are
identified, are presented in that chapter.

1. Variables Monitored to Provide Protective Actions

The following variables are monitored in order to provide
protective actions to the safe shutdown systems:

a. RCIC - Reactor vessel low water level (trio level 2)

All other safe shutdown systems are initiated by operator
actions.

The plant conditions which require protective action
involving safe shutdown are described in Chapter 15 and
Appendix 15A.

2. Location and Minimum Number of Sensors

See the Technical Specifications for the minimum number of
sensors required to monitor safety-related variables. There
are no sensors in the safe shutdown systems which have a
spatial dependence.

" 3. Prudent Operational Limits

Prudent operational limits for each safety-related variable
trip setting are selected with sufficient margin so that a
spuricus safe shutdown system initiation is avoided. It is
then verified by analysis that the relesse of radioactive
materials, following postulated gross failures of the fuel
or the nuclear system process barrier, is kept within
acceptakle bounds.

@ and suppression pool level/temperature)

7- “-12



INSERT (for Pg. 7.4-12)

The following containment atmosphere monitoring system instrumentation is
provided on the Division Il remote shutdown panel:

1CMS*TI140B and 1CMS*TI40D - Suppression pool temperature

1CMS*LIX23B - Suppression pocl level

1CMS*PI2B - Drywell pressure

1ICMS*TI41B and 1CMS*TI41D - Drywell temperature




ENCLOSURE 2



RBS FSAR

QUESTION 421.002 (7.3)

Provide a detailed response to the concerns addressed by IE
Bulletin 80-06 (Engineered Safety Feature (ESF) Reset
Controls) issued to operating reactors March 13, 1980. For
all safety-related equipment which does not remain in ts
emergency mode following an ESF reset, provide adequate
justification for the change of state of each piece of
equipment or proposed corrective actions to prevent such
changes (e.g., equipment returning tc its normal operational

status). If the LRG 11 position paper regarding IE
Bulletin 80-06 is determined to be applicable to River Bend,
this fact must be documented. A response to IE

Bulletin 80-06 was requested by letter dated April 16, 1981
(Request for Additional Information from OL Applicants
Regarding Four Instrumentation and Control Systems Concerns)
from R. Tedesco (NRC) to E. L. Draper (GSU).

RESPONSE

The response to this T et bt b by
e e

is provided in revised Section 7.3.2.1. This response
is consistent with LRG-II Item 4-ICSB.

P
< S

Amendment 9 Q&R 7.3-2 July 1983



RBS FSAR

& Functional control diagrams (FCD) or logic diagrams
(LSK)

have been provided or referenced for the ESF systems in this
section.

ESF systems elementary diagrams are listed in Section 1.7.
Equipment arrangement drawings are provided in Section 1.2.

Functional and architectural design differences between the
PSAR and FSAR are listed in Table 1.3-8.

7.3.2 Analysis
7.3.2.1 ESF Systems

Chapters 15 and 6 evaluate the individual and combined
capabilities of the ESF systems.

The ESF systems are designed in such a way that a loss of
instrument air, loss of cooling water to vital egquipment, a
plant load rejection, or a turbine trip does not prevent the
completion of the safety function.

A system-level/qualitative type plant FMEA, the Nuclear
Safety Operational Analysis (NSOA), is presented in
Appendix 15A. In addition, failure modes and effects
analyses for balance-of-plant (BOP) ESF instrumentation and
control systems are contained in the FMEA document.

INSERT .___’
7.3.2.1.1 Conformance to Title 10 Code of Federal

Regulations, Part 50 (10CFR50, Appendix A -
General Design Criteria (GDC)

The conformance discussions providec in Section 3.1 for the
GDC apply to the ESF Systems, as ideriified in Table 7.1-3.

7.3.2.1.2 Conformance to IEEE Standards

The following is a discussion of conformei.e to those IEEE
standards which apply specifically tc the ESF sys_.ems.
Refer to Section 7.1.2.3 for a generic d.scussion of IEEE
standards which apply to the ESF systems, as identified in
Table 7.1-3.

1. IEEE 279-1971

a. GCeneral Functional Requirement (IEEE 279-1971,
Paragraph 4.1)

Amendment 1 7.3-40 October 1981




INSERT (for Pg. 7.3-40)

All plant systems having ESr functions or providing support for ESF
functions were reviewed in the context of IE Bulletin 80-06. It has been
verified that except as discussed below, (1) protective action is completed
once initiated; (2) all safety-related equipment remains in its emergency
mode upon reset of an ESF actuation signal; and (3) return of a system to
nonsafety-feature operation requires subsequent deliberate operator action.

la. HPCS Diesel Generator

A system level reset of the ESF actuation signal does not shut
down the diesel generator. However, a system level reset does
restore all of the protective trips provided for diesel generator
protection (i.e., high jacket water temperature, low lubrication
oil pressure, anti-monitoring (reverse power), loss of excitation,
overcurrent) which are blocked during an abnormal condition. If
any of these protective trips are present at the time of system
level reset, the diesel generator trips and a lockout occurs.

In the emergency mode, the HPCS diesel generator is a source of
on-site power. During emergencies, which includes a LOCA, most of
the protective trip functions are blocked so that the diese!l
operates as long as possible, regardless of the damage that it may
incur. Upon conclusion of the emergency, all protective functions
are restored as soon as the LOCA signal is manually reset. This
restoration of protective functions is provided so that the diesel
does not suffer any more damage than necessary. The trips are not
reinstated until the LOCA signal is reset. Since this signal must
be manually reset, the trips are, in effect, manually reinstated.
Thus, after the LOCA, the diesel continues to run with all trips
functioning normally.

1b. Standby Diesel Generators

The standby diesel generators (1EGS*EG1A and 1EGS*EG1B) operate in
a manner similar to the HPCS diesel. Upon reset of the ESF
actuation signal, the generator protective trips are automatically
restored, whereas the engine protective trips must be manually
restored. Refer to Sections 8.3.1.3.6.1.2 and 8.3.1.1.4.1 for a
description of the standby diesel generator protective interlocks.

I+ is the River Bend Station position that this method of operation for the
HPCS and standby diesel generator meets the intent of IE Bulletin 80-06 and
no modifications are planned.

2. Automatic Depressurization System

A reset de-energizes the ADS solenoids, thus returninz the air
operated ADS valves to normal closed condition.

The design of the ADS includes a dedicated reset button in each of
the two divisions. Pushing both buttons causes all ADS valves to
close interrupting ADS action for 120 seconds. The reset push
buttons are provided for manually preventing or limiting
inadvertent actuation of the ADS. These are the only ADS shutoff
switches available to the operator.



It is the River Bend Station position that this design is
consistent with IEEE Standards and no change is considered
appropriate in response to IE Bulletin 80-06.
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QUESTION 421.003 (7.5)

If reactor controls and vital instruments derive power from
common electrical distribution systems, the failure of such
electrical distribution systems ma,; result in an event
requiring operator action concurrent with failure of
important instrumentation upon which these operator actions
should be based. IE Bulletin 79-27 addresses several
concerns related to the above subject. You are requested to
provide information and a discussion based on each IE
Bulletin 79-27 concern. Also, you are to:

1) Confirm that all a.c. and d.c. instrument buses
that could affect the ability to achieve a cold
shutdown condition were reviewed. Identify these
buses.

2) Confirm that all instrumentation and controls
required by emergency shutdown procedures were

considered in the review. Identify these
instruments and controls at the system level of
detail.

3) Confirm that clear, simple, unambiguous

annunciation of loss of power is provided in the
control room for each bus addressed in Item 1
above. Identify any exceptions.

4) Confirm that the effect of loss of power to each
lJoad on each bus identified in Item 1 above,
including ability to reach cold shutdown, was
considered in the review.

5) Confirm that the re-review of IE Circular No. 79-02
which is required by Action Item 3 of Bulletin 79~
27 was extended to include both Class 1lE and non-
Class 1E inverter supplied instrument oOr control

buses. Identify these buses or confirm that they
are included in the listing required by Item %
above.

This item was also addressed in the April 16, 1981, letter
from R. Tedesco to E. L. Draper (See Question 421.002).

RESPONSE

Items 1, 3, 4: A review of the buses supplying power to
instrumentation and control systems which could affect the

ability to achieve a cold shutdown condition —ie—etme® has been

performed for Rive. Bend Station in accordance with IE

Amendment 9 Q&R 7.5-1 July 1983
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Bulletin 79-27,© Frt-—n st e e M ety — et

Prarter—oft—+553-

———

F— Item 2: River Bend Station emergency -buaoua procedures
are not yet complete. Prior to receipt of an operating
license, GSU will confirm that all instrumentation and
controls required by emergency shutdown procedures were
considered in the review and will identify these instruments
and controls at the system level.

Item 5: The review of IE Circular 79-02 ﬁﬁg-hd extended to

INSERT B_j_mmﬂg__hfth Class 1E and non-Class 1E power supply
inverters. WHHMM

’ ’

8 , as follows:
has been

@operating

Amendment 9 Q&R 7.5-2 July 1983




INSERT A (for Pg. Q&R 7.5-2)

A. All instrument and control systems utilized to achieve a cold shutdown
by normal and emergency means, as described in FSAR Section 7.4 and
Figure 7.4-3, were considered.

B. All AC and DC buses supplying power to these sytems were reviewed to
determine the effects of loss of power to each bus and its associated
devices on the ability to achieve cold shutdown.

C. Alarms and/or indications provided in the main contrcl room to alert
the operator to the loss of power tc these buses were identified.

D. Control room indicators were reviewed to determine if any fail as is or
at midscale such that erroneous information is provided to the
operator.

The results of this review indicate the following:

A. For each AC and DC bus supplying power to instrument and control
systems utilized to achieve a cold shutdown by normal or emergency
means:

(i) Cold shutdown can be achieve. assuming loss of power to the bus.

(ii) Clear, unambiguous annunciation is provided in the main control
room to alert the operator of an undervoltage condition on the
bus. Upon receipt of an undervoltage alarm while the plant is in
the normal shutdown path, the operator can switch to an alternate
shutdown path as governed by the emergency operating procedures.

B. No main control room indicators for the systems identified above fail
as is. This, in accordance with IEEE Standard 279-1971 paragraph 4.20,
prevents erroneous informetion from being presented to the operator.

INSERT B (for Pg. Q&R 7.2-2)

There are two safety-related uninterruptible power supply systems
(1ENB*INVO1A and 1ENB*INVO1B) and five nonsafety-related (UPS) systems
(1IHS-INVO1, 1BYS-INVO1A, 1BYS-INVO1B, 1BYS-INVO2, and 1BYS-INVO4) at River
Bend Station. All seven UPS systems are identical in design. This design,
as discussed in FSAR Section 8.3.1.1.3.7, differs from the subject of 1E
Circular No. 79-02, and therefore does not fail in a similar manner. In
addition, an eighth power supply inverter has recently been added to the
design. This non-safety related (UPS) system (1BYS-INVO6), located in the
Technical Support Center, furnishes power to DRMS, ERIS, and other support
service loads. The additional non-safety related (UPS) system is currently
being evaluated in context with IE Bulletin No. 79-27.
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QUESTION 421.004 (7.7)

If control systems are exposed to the environment resulting
from the rupture of reactor coolant lines, steam lines or
feedwater lines, the control systems may malfunction in a
manner which would cause conseguences to be more severe than
assumed in safety analyses. I&E Information Notice 79-22
discusses certain non-safety grade or control egquipment,
which 1f subjected to the adverse environment of a high
energy line break, could impact the safety analyses and the
adequacy of the protection functions performed by the safety
grade systems.

The staff is concerned that a similar potential may exist at
light water facilities now under construction. You are,
therefore, requested to perform a review per the I&E
Information Notice 79-22 concern to determine what, if any,
design changes or operator actions would be necessary to
assure that high energy line breaks will not cause control
system failures to complicate the event beyond the FSAR
analysis. Provide the results of your review including all
identified problems and the manner in which you have
resolved them.

The specific "scenarios" discussed in the above referenced
kj:. Information Notice are to be considered as examples of the
h kinds of interactions which might occur. Your review should

consider analogous interactions as relevant to the

BWR design.

This item was addressed in the April 16, 1981 letter from
R. Tedesco to E. L. Draper.

RESPONSE

N : . " 5 : FE—iné ) Nets
F9w22—witbe performed.—Fheresutts—of—this—review wiiti be
B R s o e e S

INSERT
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INSERT (for Pg. Q&R 7.7-1)

A review of River Bend Station control systems will be performed in
accordance with IE Information Notice 79-22. The results of this review
will be available by the end of 1984, and will be conducted according to
the following methodology:

1. From a complete list of all plant systems, identify all non-safety
control grade systems which have the poteatial to impact reactor
pressure, reactor water level, or reactor power.

2. Assume that any components in these identified systems, if damaged,
would cause controlled equipment to operate in its worst failure mode.

3. Divide buildings into definable zones, 1sing walls, floors, etc., as

zone boundaries, and determine which of these areas contain high energy

piping and the identified non-<afety systems.

4. In performing the analysis, the following criteria are utilized:

a. High energy lines are those whose operating temperature is greater

than 200 F or those whose maximum operating pressure is greater
than 275 PSIG.

b. Assume one break at a time, occurring at terminal ends,
intermediate pipe fittings, or weld attachments.

- Pipe whip incapacitates any control system within its arc of
motion.
d. Jet impingement incapacitates any control system components within

a calculated jet length.

e. Evaluate effects due to humidity, pressures, and temperature on
equipment not incapacitated by pipe whip or jet impingement.

59 Determine that the redundancy of safety related systems is not
defeated as a result of an HELB.

5. Determine the resultant effects by determining the 'worst case" effect
of a simultaneous HELB aad control systems component failure, after
analyzing all possibilities.

6. Choose two or more such "worst case” eventi and assume a "worst case”
additional failure in a safety-related system.

7. Compare these postulated scenarios with the events analyzed in FSAR

Chapter 15 and determine if additional analysis is needed to determine

whether or not these scenarios are bounded by the events in FSAR
Chapter 15.

8. Identify significant (unbounded) events, perform required additional
analysis and indicate required corrective action.






RBS FSAR

QUESTION 421.005 (7.7)

1f two or more control systems receive power Or Sensor
information from common power sources oOr common Sensors
(including common headers or impulse lines), failures of
these power sources Or Jensors oOr rupture/plugging of a
common header or impulse line could result in transients or
accidents more severe than considered in plant safety
analyses.

A number of concerns have Dbeen expressed regarding the
adequacy of safety systems in mitigation of the kinds of
control system failures that could actually occur at nuclear
plants, as opposed to those analyzed in FSAR Chapter 15
safety analyses. Although the Ci:»~ter 15 analyses are based
on conservative assumptions regarding failures of single
control systems, systematic reviews have not been reported
to demonstrate * at multiple control system failures beyond
the Chapter 15 analyses could not occur because of single
events. Among the types of events that could initiate such
multiple failures, the most significant are in our judgment
those resulting from failure or malfunction of power
supplies or sensors common to two or more control systems.

To provide assurance that the design basis event analyses
adequately bound multiple control system failures Yyou are
requested to provide the following information:

1) ldentify those control systems whose failure or
malfunctions could seriously impact plant safety.

2) Indicate which, if ~2ny, o¢f the control systems
jdentified in (1) receive power from common power
sources. The power sources considered should
include all power sources whose failure or
malfunction could lead to failure or malfunction or
more than one control system and should extend to
the effects of cascading power losses due to the
failure of higher level distribution panels and
load centers.

3) Indicate which, if any, of the control systems
identified in (1) receive input signals from common
sensors. The sensors considered should include,
put should not necessarily be limited to, common
hydraulic headers or impulse lines feeding
pressure, temperature, level or other signals to
two or more control systems.

Amendment 9 Q&R 7.7-2 July 1983
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Kf 4) Provide justification that any simultaneous
malfunctions of the control systems identified in
(2) and (3) resulting from failures or malfunctions
of the applicable common power 'source or sensor are
bounded by the analyses in Chapter 15 and would not
require action or response beyond the capability of
operators or safety systems.

This item was addressed in the April 16, 1981, letter from
R. Tedesco (NRC) to E. L. Draper (GSU).

RESPONSE

o i 33 ¢ e : i
e e s i e
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INSERT (for Pg. Q&R 7.7-3)

A review of River Bend Station control systems is being performed. The

resuits of this review will be submitted by the end of April 1984. The

methodology used for this study is similar to that of other BWRs, and is
consistent with the guidance provided by the NRC Staff. The methodology
used is as follows:

I. Common Power Source Failure Analysis (Due to loss of power supply,
short circuit, open circuit)

1. Define control grade svstems relevant to analysis

A. Establish a list of all plant systems. The list of all plant
systems identified for River Bend Station is provided below:

Condenser Air Removal

Reactor Plant Component Cooling Water
Turbine Plant Component Cooling Yater
Condensate

Bearing Cooling Water

Circulating Water

Turbine Building Equipment Drains
Moisture Separator Vents and Drains
Moisture Separator RHTR Vents and Drains
Turbine Building Miscellaneous Drains
Extraction Steam

FDW Pump &4 Drive Luke 0il

FDW Pump Recirculation

Feedwater

Generator Leads Cooling

Generator Stator Cooling Water
Generator Hydrogen and CO2
High-Pressure FDW Heater Drain
Low-Pressure FDW Heater Drain

Service Air

Instrument Air

Main Steam

Offgas

Reactor Recirculation

Control Rod Drive

FDW Heater Relief Drains and Vents
Reactor Plant Sampling

Turbine Plant Sampling

Radwaste Building Sampling

Service Water

Turbine Trips

Turbine Generator E.H. Fluid System
Turbine Generator Gland Seal and Exhaust
Turbine Generator Lube 0il

Unit Runback

Turbine Generator Exhaust Hood Spray
Reactor Water Cleanup

Feedwater Control

Nuclear Boiler Process Instrumentation




Neutron Monitoring (Power Range)
Steam Bypass and Regulation

Leak Detection

Process Radiation Monitoring

Cold Reheat
Hot Reheat

Drywell Cooling

Reactor Building Equipment Drains
Main Generator Excitation
Generator Seal 0il

Generator Trips

Define criteria to eliminate systems from analysis. Any non-
safety control grade system which effects the critical
reactor parameters (water level, pressure, power) is included
in the detailed analysis. The elimination criteria and basis
identified for River Bend Station are provided below:

Elimination
Criteria

N1

N2

N3

N&

Basis

Non-Electrical components (i.e., mechanical
and structural); however, associated functions
that are electrically controlled or
controlling (including signal input to
electrical systems) may be relevant to the
analysis. N1 examples are piping, tanks,
turbines, etc.

Instrumentation with no direct or indirect
controlling function or passive input (such as
a permissive) into control logic.
Instrumentation and other dedicated inputs to
the process computer, as well as the computer
itself, may probably be excluded. Operator
actions as a result of indications are not
considered control functions for the control
systems failure analysis.

Control systems and controlled components
(pumps, valves) with reactor
operation/parameters. Examples are
communications, most unit heaters and
controls, lighting controls, ventilation
control systems for exterior buildings,
machine shop equipment, refueling or
maintenance equipment controls, etc.

Control systems and controlled components
(pumps, valves) that do not interact or
interface with reactor parameters (water
level, pressure or reactivity) either directly
or indirectly.



T~

N5 Systems or components which cannot affect
reactor parameters within 10 minutes of the
loss of any power bus or combination thereof.

N6 Systems which are not used during normal power
operation. For example, eliminate start-up,
shutdown or refueling systems not used during
normal operation.

N7 Electrical components involved in
distribution, transformation or interruption
of power; however, controls for these
components may need to be considered if loss
of such control power may lead to failure of
other electrical buses.

N8 Safety Systems, except for their response to
conditions brought about by control systems
failures. Example: a level 3 scram is assumed
for a loss of feedwater event.

Evaluate the system list against the elimination criteria.
Eliminate all systems with no relevance to the analysis.
Retain any system which is questionable for further analysis.

Review each relevant system at the component level

Examine the loss of power to each instrument and control
component. Document the effects of the loss of the component a)
on the system's ability to perform its intended fuctions, b) on
the performance of other systems, c) on the critical reactor
parameters. Document information on formatted "Load Sheets".

Perform combined effects analyses

A.

Evaluate the "Load Sheets" at the lowest common bus level.
Evaluate the combined effects on all control systems
affected, and on the critical reactor parameters, as a result
of the loss of each single bus.

Generate bus trees. The trees represent the bus hierarchy
and cascading configuration of all power busses which feed
components of control systems not eliminated.

Evaluate each "higher" level of common power busses
document ing the effects of cascading bus failures on all
systems affected and on the critical reactor parameters.

Perform Chapter 15 comparison

A.

Postulate transient events as a result of the combined
effects analyses. Compare resulting transients to those
analyzed in FSAR Chapter 15. Perform any new transient
calculations/analyses required to ensure events are bounded.



B. Publish any hardware or procedural change recommendations
which result from the above.

11. Commen Sensor Failure Analysis

i I

Define control systems relevant to the analysis

Use final system list developed for the common power source
failure analysis.

Identify all instrument sensor lines utilized by two or more
systems identified in 1 above.

Analyze the effects on each instrument (primary effect) for each
of three cases:

A. 100% plug (or pinched closed) in the reference leg or
variable leg.

B. Guillotine break in the reference leg or the variable leg.
C. Document the primary effect for each instrument in each case.

Document the effects of sensing an incorrect pressure or water
level on trips, permissives, interlocks, scram signals, etc.,
which are actuated or rendered inoperative due to the erroneous
signal from the instrument being analyzed.

Document the combined, interactive effects of all instrument
failures on a common sensing line for each of the three cases.
Investigate the interaction between affected systems and determine
the combined effect on the critical reactor parameters.

Compare consequences of combined effects with FSAR, Chapter 15.
Analyze any additional transient events not covered by Chapter 15.

Modify/Augment Chapter 15 as necessary.
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QUESTION 421.006 (7.1)

Table 7.1-3 of the FSAR contains no references to the Branch
Technical Positions listed in Table 7.1 of the Standard
Review Plan. The FSAR should identify and justify any
exceptions taken to these Branch Technical Positions.

RESPONSE
The response to this request is provided in revised

Table 7.1-3. Branch Technical Positions ICSB-4, 12, 13, 14,
16, and 20,are not applicable to River Bend Station.

l, and 26

Amendment 9 Q&R 7.1-2 July 1983
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(" QUESTION 421.007 (7.1.2.4)(7.5)

In the discussion on conformance to Regulatory Guide (RG)
1.47, FSAR, Section 7.1.2.4, the statement is made that
system level annunciation upon actuation of bypass or test
switches is not fully implemented into the design. Identify
all safety-related systems in which this feature is not
implemented in the design and discuss plans to bring these
systems into conformance with RG 1.47. In addition,
determine whether the bypass and inoperable status
indication system complies with position BZ of ICSB Branch
Technical Position 21, discuss the design philosophy used in
the selection of equipment/systems to be monitored, and
provide a complete list of system automatic and manual
bypasses within the BOP and NSSS scope of supply as it
pertains to the recommendations of R.GC. 1.47.

The design philosophy should describe as a minimum the
criteria to be employed in the display of
inter-relationships and dependencies on equipment/systems
and should verify that the bypassing or deliberately induced
inoperabilty of any auxiliary or support system will
automatically indicate all safety systems affected.

RESPONSE

(: | | e
R e

The response to this request is provided in revised Section 7.1.2.4, Item 4.

Branch Technical Position ICSB 21, Position B2, relates to shared systems.
This is addressed in the response to Ques*ion 421.027.

Amendment 9 Q&R 7.1-3 July 1983
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4. Conformance to Regulatory Guide 1.47
{® /inoperative for automatic safety systems

The system of bypasgpindicationvis designed to satisfy the
requirements of IEEE 279-1971, Paragraph 4.13 and Regulatory
Guide 1.47. The design of the bypassQindication system
allows testing during normal operation, and is wused to
supplement administrative procedures by providing indication
of ,safety system status.

Zgutomatic
The bypass@indication system is designed and installed in a
manner which precludes the possibility of adverse effects on
the rplant safety systems. Those portions of the bkypass
indieation system which when faulted could reduce the
independence between redundant safety systems are
electrically isolated from the protection circuits.

Typically, the following bypasses or inoperabilities cause
actuation of system level annunciation for the affected
system:

1. Pump motor breaker not in operate position
2. Loss of pump motor control power

3. Loss of motor-operated valve contrcl power/motive
power

4. Logic power failure

S. Logic in test
6v——EyELOM—1 HREVE—TMPrOper

6= Bypass or test switches actuated. -<Phie—hae—not
been—futiy—impiemented—into—design:y

34 J ; 34 l
~resulting—in—the—lose—of-othersafety-related—oystens-causes
rants £ : 3 3 ot " l 34 )
supporting-system—as—welt—as—the —safety-reiated—system—
REPLACE  affeetedr—Pig—F+—t+—shows—the—togie —whieh—io—used—+to-
WITH “4mplement—the—requirements—of Revuiatory-Suide—t47into—the
INSERT design—of—the—plant——Fhe—interioekingof —safety-eystem—
Andbont 3l 3d4t4 i - ¢ 3
Sandabatd e . : +—4 . i 33—
ineorporated—into—che—designprier—to—fuei—delivery.

7.1-10



INSERT (for Pg. 7.1-10)

Automatic indication and annunciation is provided in the main control room
to indicate that a system or part of a system is inoperable or bypassed.
Bypass/inoperative indication is provided for those automatic safety
systems indicated in Table 7.1-3 under Regulatory Guide 1.47. In addition,
bypass/inoperative indication is provided for the following manually
actuated systems:

1. Combustible gas control system
2. Standby liquid control system
3. Penetration valve leakage control system.

Details of the system inputs are provided in the logic diagrams provided in
Sections 7.3, 7.4, 7.5, and 7.6, and in the discussion on diesel generator
system protection and surveillance in Section 8.3.1.1.4

Bypasses of certain infrequently used pieces of equipment, such as manual
locked-open valves, are not automatically annunicated in the main control
room. However, capability for manual activation of each system level
bypass/inoperative status indicator is provided by means of handswitches in
the main control room for those systems that have these infrequently used
bypasses.

Operation of manual valves, use of manual disconnects, or other operations
occurring once a year or less frequently which could impair plant safety
system performance, are controlled by administrative procedures and
followed by system testing when such infrequent operations are completed.
RBS administrative procedures contain shift turnover instructions which
provide for a positive assessment of plant conditions and system status.
These procedures minimize the probability of system bypasses existing
undisclosed between periodic functional tests.

A summary of bypass and inoperable indication is provided in Table 7.1-4
with reference to FSAR logic diagrams. Cascading logic indication is not
provided when support systems are normally in continuous operation or are
manually actuated in accordance with operating in emergency procedures. In
these case, the operator has adequate indication of proper support system
operation and separate bypass and inoperzble indication is not required.
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RBS FSAR
Table 7.1-4
Summary of Bypass/Inoperable Annunciation

Logic Diagram R.G. 1.47 POSITION COMPLIANCE
System FSAR Fig. No. €.1 C.2 C.3

Reactor Protecction (Trip) Systems 1-3~1 Note #3 Note #3 Yes

Emergei..y Core Cooling System

High Pressure Core . Note #1
Spray System (HPCS)

Automatic Depressurization - Yes
System (ADS)

Low Pressure Core Spray : Yes
System (LPCS)

Residual Heat Removal
System (RHR)

Containment and Reactor Vessel
Isolation Control System

Nuclear Steam Supply Shutoff . Note #2 Yes
System (NSSSS)

BOP LOCA Initiation 3 Yes Note #7
System (ISC)

Standby Gas Treatment System (GTS)

Standby Service Water
System (SWP)

Standby Power Support Systems

Reactor Core Isolation Cooling
System (RCIC)




Notes

1. The Standby Service Water (SWP) System is a support system for the HPCS diesel generator during a
loss of normal service water coincident with a LOCA or loss of offsite power (LOOP) event which would
start the HPCS diese! generator. Loss of the SWP system is not cascaded into an HPCS
inoperative/bypassed alarm because the incidence rate of a total loss of offsite power coincident
with a failure of both trains of SWP to render HPCS inoperative is deemed sufficiently low to meet
the regulatory guide position for not requiring same.

2. ESF control power failures are not annunciated at the NSSSS system level annunciation because the
failure would cause the safety function to be performed as the system is fail-safe.

3. A failure of the Reactor Protection System (RPS) or its supporting systems will cause the safety
functi.n (reactor scram) to be performed. Hence, no system level inoperative/bypassed annunciation
is provided. However, individual component groups are monitored to alert control room operators to
system anomol ies.

4. The following safety-related systems are normally operating and are furnished with system/component
level inoperabie/bypassed annunciation in the main control room:

Reactor Plant Ventilation System (HVR) (Fig. No. 7.3-9)

Control Building Air Conditioning System (HVC) (Fig. No. 7.3-13)

Control Building Chilled Water System (HVK) (Fig. No. 7.3-14)

Diesel Generator Building Ventilation System (HVP) (Fig. No, 7.3-18)
Standby Service Witer Pump House Ventilation System (HVY) (Fig. No. 7.3-9)
fue! Building Ventilation System (HVF) (Fig. No. 7.3-21

Containment Atmosphere Monitoring System (CMS) (Fig. No 7.3~22)

fFuel Pool Cooling System (SFC) (Fig. No. 7.6-17)

5. The following safety-related systems are manually-initiated and are furnished with system/component
level inoperable/bypassed annunciation in the main control room:

Main Steam Positive Leakage Centro! System (MS-PILCS) (Fig. No. 7.3-6)
Hydregen Mixing System (CPM) (fig. No. 7.3-8)

Hydrogen Recombiner System (HCS) (fig. No. 7.3-10)

Standby Liquid Control System (SLC) (iig. No. 7.4-2)

Penetration Valve lLeakage Control System (LSV) (Fig. No. 7.6-8)

6. The following systems have inoperable component indications foi isolation valves which are displayed
in the main control room:

Main Steam Safety/Relief System (SvV) (Fig. No. 7.5-10)
Containment Hydrogen Purge System (CPP) (Fig. No. 7.5-8)
Recirculation System (RCS) (Fig. No. 7.7-7)

ventilation Chilled Water System (HVN) (Fig. No. 7.5-5)
fFeedwater System (FWS) (Fig. No. 7.7-8)

Reactor Water Cleanup System (WCS) (Fig. No. 7.5-7)

Fire Protection System (FPWw) (NA)

Service Air System (SAS) (fFig. No. 7.5-4)

Reactor Building Equipment Drains (DER) (Fig. No. 7.5-11)
Condensate Makeup and Drawoff System (CNS) (Fig. No. 7.5-1)
Reactor Plant Component Cooling Water System (CCP) (fFig. No. 7.5-2)
Reactor Building fFloor Drain System (DFR) (Fig. No. 7.5-6)
Instrument Air System (1AS) (Fig. No. 7.5-3)

7. The design of the ISC System is such that it serves to multiply the LOCA signals orog1natang from
NSSS instrumentation to serve various control functions in affected systems. The system's simple
design precludes a large number of possible failure modes. Therefore, RBS Unit 1 has not furnished
the manual capability to activate the system level indicator.
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