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Department of Energy
Washington, D.C. 20545

Docket No. 50-537
HQ:5:82:138

DEC 0 ¢ 1982

Mr. Paul S. Check, Director

CRBR Program Office

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

Dear Mr. Check:
INSTRUMENTATION (CHAPTER 7) WORKING MEETINGS - ADDITIONAL INFORMATION
Reference: 1) J. R. Longenecker to P. S. Check, Subject: Meeting

Summary for Instrumentation (Chapter 7) Working —
Teeting. September 21 and 22, 1982, dated September 24,
982

2) J. R. Longenecker to P. S. Check, Subject: Meeting
Summary for Instrumentation (Chapter 7) Working
Meeting, November 18 and 19, 1982, dated November 29,
1982

Enclosed is the additional infecrmation requested during the subject meetings
for which a response date of December 1, 1982, was projected. The amended
Preliminary Safety Analysis Report (PSAR) pages will be incorporated into

a future PSAR revision.

Any questions regarding the information provided or further activities can
be addressed to Mr. R. Rosecky (FTS 626-6149) or Mr. A. Meller (FTS 626-6355)
of the Project Office Oak Ridge staff.

Sincerely, DOO’
,"\ J 5y 0 : <
Won T{ ;jkf"afftfﬁﬂ ‘

John R. Longenegker

Acting Director, Office of
Breeder Demonstration Projects

office of Nuclear Energy

Enclosure

cc: Service List
Standard Distribution
Licensing Distribution

537
PDR




ENCLOSURE

Instrumentation and Control (Chapter 7) September 21 and 22, 1982, and
November 18 and 19, 1982, Working Meetings Action Items Due to Nuclear
Regulatory Commission December 1, 1982

September Item (November Item)

34 (1)
35 (3, 15)

52 (2)*
56 (5)
65 (17)
N/A (29)

*The attached "CRBRP Remote Shutdown Design Compatibility with ISCB Statements
of Guidance for Interpreting Criterion 19 of 10CFR50, Appendix A" will not
become a part of the Preliminary Safety Analysis Report (PSAR). The amended
Q/R 421.17 will become part of the PSAR.



Item 4:
(1)

Comment s:

Resol ution:

I14C Design Criterla ~ Tech, Basls

(From Nov, 18~19 meeting, Item 11) The plant will
comply with Regulatory Guide 1,75, Including wiring
Inside cabinets. A discussion of Regul atory Gulde
1.75 compl lance wil|l be Incluced In Chapter 8.
Chapter 7 will reference Chapter 8 for Regul atory
Gulde 1.75 compl lance.

Amended response to Iten 4 attached.
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7.1.2.2 lndepancanca of Redusdant Safety Sslated Jystams

To assure that Independence of redundant safety related equipment Is preserved,

the following specitic physical separation criteria are Imposed for safery
related Instrumentaticon. .

o All Interrack PPS wiring shall be run In condults (or equivalent) with
wiring for redundant channels run In separate condults. Oniy PPS
siring sha!l be Inciuded !n these concults. Primery RSS wiring shall
not be run In the same condult as secondary RSS wiring. Wiring for The
CIS may be run In condults containing elther primery RSS wiring or
condults contalning secondary shutdown system wiring, but never

Intermixsd. Expanded criteria for physical separstion of the CIS are
el'.ﬂ 'n $0C1'|°ﬂ 7.3.2.2.

© Wiring for other safety related systems may be run In condults
containing elther primary RSS wiring or condults containing secondary
RSS wiring, but never Intermixed, provided that no degradation of the
separaticn between primary and secondary RSS results.

o Wiring for redundant channels shall be brought through separate
contal ament penetrations with only PPS wiring brought through these
penetrations. Primary RSS wiring shall not be brought through the same
penetration as secondary RSS wiring. Wiring for the CiS and other
safety related systems will be brought through the same penetration as
the RSS wiring with which It |s roured.

° Instrumentation equlpment assoc!ated with redundant channels shal | be
mounted In separate racks (or completely, metallically encicsed
compartments). Only PPS chennel Instrumentaticn shall be mounted In
these racks. Primary RSS equlpment shall not be located In The same
rack as Secondary RSS equipment,

;éﬂf , el - o . = . 3 p

}N This separation shall provide assurance that credible single
ovents do not simultanecus!y degrade redundant channels or reduncant
shutdown systems.

o The wiring from a PPS buffered output which |s used for @ non=PPS
purpose may be Included In the same reck as PPS equipment. The PPS
wiring shal| be physically separated from the non=PPS wiring., The
anount of separation shal| meet the requirements of |ESE 384-1574.

o Electrical power for redundant PPS equipment shall de supp! led from
separate sources such that fallure of a single power source

7 .‘-3
Amend. 62
Nov. 1981



(insert to 7.1,2.2)

The physical separation between condults, penetrations, or racks
contalining redundant instrument channels shal| meet the
requirements of Regulatory Gulide 1.75. Redundant Instrument
channels In the primary RSS shall be physically separated from
one another In accordance wlth the requirements of Regul atory
Gulde 1.75., Redundant Instrument channels In the secondary RSS
shal | be physically separated from one another In accordance with
the requirements of Regulatory Guide 1,75, Functional capabil ity
Is maintained in the event of single design basis events which
might Impact more than one sensor by alternate protective
functions as described In Table 7.2-2. Requirements for
separation del ineated In Section 8,3.1,2,14 shall also apply.



NRC CONCERN

Item 32 & 35 Provide more information on ESF I1&C functions and
(Bas) a description of safety-Related Display
information.

provide more detailed design (including diversity) criteria dis-
cussion of ESF I&C in the PSAR. (BRI Items 32 and 35 and input
to LRM Item 62 from September 21, 1982 NRC Meeting.)

RESPONSE:

A discussion of the ESF Atmosphere Clean-up Systems and the
Steam Generator Building Aerosol Mitigation Release System is
provided in attached revised PSAR Secticrm6.1, 7.3 and 7.6.4.



TABLE €.1-1

M

M PSAR Sectlon
Reac*tor CoMlnmonf/connlmnm 6.2
Reactor Contal nment |solation System 6.2.4 8 7.3
RCE Annulus Filtration System 6.2.5 %1 33
Resctor Service Bullaing f114ration System 6.2.6 41"
| gteam Generator Bullding 6.2.7, vt 134
\, Aercso! Release Mitigation System 9.15.2, 9.6
Wabitabillty Systems 6.3 87 33
Reactor Guard vesse! 5.2
Guard Vessel!s of PHTS Major Components 9.3
Residual Fea?t Removal System 5.6, 7.4.1 g 7.6.3
Cel! Liner System 6.4, 3.8-8, 8 3A.8
\ Catch Pen & Fire Suppression Deck System g?i BZ.B-C. 3A.9,

\N\Qnd.

982




7:9:.8 ESF Atmosphere Clean-up Sys tems

The ESF Atmosphere Clean-up Systems are as follows:

a) RCB Annulus Filtration System

b) RSB Filtration System

¢) Control Habitability System

These systems are described in the following sections.

2.3.3.1 Design Criteria

z6F Amepher Ckanup
The following design criteria are applicable to the v—rs HRRE
Instrumentation and Control Systems:

A. Compliaice with CRBRP General Design Criterion 11 as listed in
Section 3.1.3.

. Class 1E power supply, backed up by Diesel Generators, provide
power to all safolt mretated—At-—Syelien cemponents.

C. No single failure of an instrument, interconnecting cable or
panel will prevent 2 key process variable fron being
controlled or monitored in redundant divisions.

D. Physical and electrical separation of redundant portions of
the +4< System is provided.

£. Manual initiation of each protective action is provided at

the system leve..
g | Zo7 Abmasphare Cleaaep

F. Instrumentation used in the control ofxﬁ¥%€ Svstems will
function during and after an SSE. Y y
ESv Aﬁ\'.'a’*k-i C lean-|
G. Instrumentation used in the control of g¥k€ Systems will
function during normal environmental conditions and during
environmental conditions created by any design basis
accident.

H. Capabilities for periodic testing and calibration of all

instruments are provided. ' " Flirdion Sayvem ond
¢ o o . o ‘?Q\*sa £ brad ioe SO
1. Capabilities for remote A are provided, should the

Control Room become uninhabitable.

J. Capabilities are provided to monitor the bypass or ﬁnopergb\e
status of components in accordance with NRC Regulatory Guide
1.47.



2:3.9:8 Monitoring Instrumentation

A. Typically, process variables are mo:itore¢ and indication is provided
in the control Room and locally as follows (Al vebe . CéID's v~
wechow -l 2,"5 :

1. A1) valve and damner positions.
2. A1l fan operation status.
3. Filter unit humidity.

4. Filter unit discharge air flow (21so recorded in the
Control Room).

5. Filter unit adsorbent filter entering air and leaving
air temperature (local only).

6. Filter unit differential pressure across each filter
bank and across entire unit (local only).
te dtreacsphere
Ts Annu1usAd1fferent1a1 pressure.
ko €t=-<L
8. RSB confinement,different al pressure.

9. Control Room HVAC unit supoly air #1ow (also recorded in
the Control Room).

17. Cortrol Roem HVAC unit discharge air, mixed air and
return air temparatures.

Is-E
11. Outside aic:tez;erature.

12. Control Room main and remote air intake radioactivity
level for radioactive jases, jodines and particulates.

13. Control Room differential pressure.

B. Typically, process variables are monitored and alarm annunciation
is provided in the Control Room and locally as follows:

1. Motor therma) overload, high vibration or air flow low
for each fan.

2. Differentia) pressure high across each filter bank and
across entire filter unit.



3. Unit cooler or HVAC unit supply air temperature high or
air temperature entering cooling coil low.

4. Smoke, armonia, ch\or1ne.‘mo or radiation present
in Control Room main or remote air intake.

5. Control switch in the local mode (Control Room only
alarm only).

c. Typically, process variables are provided as inputs to the Plant
Data Handling & Display System as follows:

1. Control Room and computer room humidity.
2. Annulus differential pressure.

3. RS?lcgnfinement differential pressure (four different
cells).

4. Control Room differential pressure.

5. Air temperature entering and leaving each filter unit.
6. Air temperatufe entering and leaving each KVAC unit.
7. Inoperable or bypass status of components.

7.3.5.3 Desiagn Analysis

The ESF Atmesphere Clean-up Systems are desiagned to nmeet the reouirements
of Section 7.1 and the IEEE Standards 1isted in TABLE 7.3%2 with the exception
of alarm circuits and inputs to the Plant Data Handling and Display System
(PDH&DS) which are non-Class 1E circuits.

7.3.3.4  RCB Annulus Filtration System

7.3.3.4.1 Desiqn Basis ELERs E

The RCB Annulus Filtfation System is designed to ensure that an
acceptable upper limit of of radioactive material is not exceeded
under the site suitability source term conditions.

7.3.3.4,2 System Description

Initiation and contro)l of the pC3 Annulus Filtration System s
represented by Fiqures 7.3-3 through 7.3-9. The following initiation

and conirol operations 3«064:3—& provided:
C



w Respect To O4TS0F
ATine S ACE
1. Maintain the containment/confinement

1/4 inch water cauge negative pressu
plant operation and accident conditions.

nulus space under
uring normal

2. DProvide filtering of the annulus exhaust during normal
operation.

3, Provide fi\tering of the RCR ventilation exhaust air
through the annulus filter system during RCB/RSS open

hatca refueling operations.

4. Initiate filtering and recirculating of the annulus afr
during accident conditions.

The RCB Annulus Filtration System is also described in Section 9.6.2.2.4.

7.3.3.5 Reactor Service Building (RSB) Filtration Svstem

7.3.3.5.1 Design Basis

The RSB Filtration cystem is designed to filter the RSB exhaust air in
order to mitigate the consequences of the W

m event. ‘,B "'.1.‘ “a~£
7.3.3.5.2 System Description

Initiation and control of the RSB Filtration System is reoresented by
Fiqures 7.3-10 through 7.3-13. The following initiation and control
operations snall be provided:

1. Filter RSB exhaust during all plant conditions.

2. lnitiate RSD confinement, recirculation and fi1tering
during accident conditions.

3, Maintain the pSB confinement at under 1/4 inch water
qgauge negative pressurég.
The RSB Filtration System is 2150 =TZribed in section 9. w b P48

7.3.3.6 Control Room Habitabilitv System

7.3.3.6.1 Desian Basis

The design basis for the Control Room Habitability System is detailed
in Section 6.3.1.1.




7.3.3.6.2 System Descripticn

A detailed descriptiun of the Control Room Habi tability System is
pesented in Section 6.3.
24
Figures 7.3-14 through 7.3-23€ represent initiation anrd control of
the Control Room Habitability System. A summary of “he functions perfcrmed
by this system is as follows:

a) Maintain the Cont:sol Feom at positive pressure -ttt Ames
to minimize the infiltration of radioactive or chemical
contamination. hes SaB A2M> AN 13 Sv,-tm-i‘, o

p) Initiate Control Room isolationywhen smoke or toxic gases

are present at efther the remote or main air intake,or

raciation is above 2 fixed setpoint at the main air intake.

¢) Initiate Control Room reci rculation/filtration mode when
containment jsolation is initiated, when Control Room
isolation is initiated or by manu2? initiation.



7.3.4 Steam Generator Building Aerosol Mitigation Release
stem

7.3.4.1 System Description

A description of the system and desiqn basis 1S included in Section §.2:7s
Figures 7.3 (to be provided later) represent initiation and control of the SGD
ARMS.

7.3.4.2 Design Criteria

The following design criteria are applicable to the SGB ARMS:

A. Compliance with CRBRP General Design Criterion 11 as listed in
section 3.1.3.

g. Class 1E power supply, backed up by Diesel Generators, provide
power to all system components.

C. No single failure of an jnstrument, interconnecting cable or
panel will prevent a key process variable f-um being controlled
or monitored in redundant divisions.

D. Physical and electrical separation of redundant portions of
the system is provided.

E. Manual initiation of each protective action is provided at the
system level. »

F. Instrumentation used in the control of ARMS system will function
during and after an SSE.

G. Instrumentation used in the control of AMRS systems will function
during normal environmental conditions and during environmental
conditions created by any design basis accident.

H. Capabilities for periodic testing and calibration of all
instruments are provided.

1 Capabilities are provided to monitor the bypass Or inoperable
status of components in accordance with NRC Regulatory Guide 1.47.

7.3.4.3 Des’3n Analysis

The <GB ARMS is designed to meet the requirements of section 7.1 and
the 1EEE tiandards listed in Table 7.3a§.



1EEE-279-1971

1EEE-308-1374

1EEE-323-1374

1EEE-338-1977

1EEE-379-1972

IFEE-383-1974

1EEE-384-1974

2
TABLE 7.32

Lier oF (EEE STANDARDS APPLICABLE TP
ESF iitaqr#lﬁnnﬂ

1EEE Standard: Criteria for Protection Systems for Huclear
power Generating Stations

Criteria for Class 1E power Systems for Nuclear Power
Generating Stations

1EEE Trail-Use Standard: General Guide for Qualifying
Class 1E Electric Equipment for Nuclear Power Generating
Stations

Criteria for the Periodic Testing of Nuclear Power Generating
Station Protection Systems

1EEE Trial-Use Guide for the Application of the Single-Failure
Criterion to Nuclear Power Generating Station Protection
Systems

1EEE Standard for Type Test of Class 1E Electric Cables,
Field Splices and Connections for Nuclear Power Generating
Stations

1EEE Triad-Use Standard Criteria for Separation of Class 1E
Equipment and Circuits



ALARM

RED IND LITE
GREEN IND LITE

A
A INOPERABLE STATUS MONITORING
O
B
=

WHITE IND LITE

NOTES:

1) Control switches are spring return to auto from start with a maintalned
stcp unless otherwise stated.

ABBREY IATIONS
SSALS - Solld State Programmable Loglc System
xR - Control roam (remcte)
L - Local (not c?nfrol roam)
T.0. - Time delay
N.C. - Normally closed
F.C. - Feail closed
505 - Solenold operated valve
A.0.V. - Alr operated valve
MOD - Motor operated damper
Zs - Position switch
Cis - Contalnment Isolation signal
PPS - Plant Protection System

E/H - Electro-hydraulic



IABLE, . (Continued)

7.3-3
TE « Temp olement
7T = Temp transm|tter
TIC = Temp lﬁinzgaﬁgollcr
OA! - Qutside air Intake
™0 - T.;’Jo'gf | ated damper
RA = Return alr
POI - Pressure differential Indicator
POC - Pressure dlfferential controller
PMD - Pressure nodqla1cd damper
PDISH - Pressure differential Indicating switch high
FR - Flow recorder
FIC - Flow Indicating controller
FSL -~ Flow switch low
FT ~ Flow transmitter
FMD - Flow modul ated damper
FE - Flow element
M - Molsture
PB - Pushbutton
MUX - Multiplexing

AHU - Alr handling unit
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I. Capabliitiss for remcte shutdown are provided, should the Control Room
become uninhabitable.

J. Capabliities are provided to monitor the bypass or Inoperable stetus
of components In accordance with NRC Regulatory Guide 1.47.

K. Capabilities are provided to assess plant and environs condltions
during and following an acclident.

7.6.4.2 Design Description

Instrumentation and controls are provided for the safety-related HYAC Systems
as described In this section. For a complete description, Including process
and Instrumentation dlagrams, refer to Section 9.6. Functional Control
Diagrams for Heating, Ventilating and Alr Conditioning Instrumentation and
Control System are Identiflied In Figures 7.6-12 through 7.6-34.

7.6.4.2.1 Control System
A. Eans

1. All fans in safety-related HVAC Systems are provided w!th remote
manual controls In the Contrcl Roam.

2. All fans,—wlih the axceptlon of the Asnulus Coollng Fans, -
DOARE L AMORE ot B DOE S h oy BRGSO AR BR G frg
~the-arsas-contalolng thase fans, are provided with local manual

controls on Local Panels.

\_/

3. Autamatic control of fans Is Il lustrated In the Functional Control
Diagrams. Typically, fans wil| start autamaticaily under any of
the following conditions:

l. Start demand from the Diesel Generator Load Sequencer wil|
start fans;

Ii. Low alr flow sensed In the discharge of a fan wil| start the
redundant fan;

I11. Starting of supply fans wil| start return fans;

—vr—-—_ontret—Room—isotetiorsigret—w—stert——Somtrot—Room+HAS—
—ent i bonfancy .

—vr—~Comtetmmert—isotetion—signei—or—irigh—ennuius—redioactivisy
) “witstert—Amutoe—Fitter—Feons;
.

<4 Unit cooler fans will start when the safety equipment In the
cell starts or when the temperature of the cell| exceeds the
setpoint;

V.

~div Dlesel Generator emergency supply fans will start when the
respective Diesel Generator starts.

7.6=5
Amend. 71
Sept. 1832



. A

Contalnment supply and discharge valves wil| autcmatically close

on a Contalnment Isclation Signal from the Plant Protection
System.

one—of—the—fottowing—conditions:

Dampers used to control a system parameter (l.e., temperature,
pressure or flow) are energized by starting of the supply fan.
Control of the damper Is accomplished by measurement of the system
parameter, comparison of the measurement to a required setpoint
ang transmission of a control signal by a controller, and
modulation of the damper to maintaln the required setpoint.

tem are provided with remote manual controls In the Control

Room local manual controls on Local Panels. These
will aut lcally assume the recirculation mode (1. exhaust
dampers close d recirculation dampers open) u el ther of the
following conditio o
1. Containment Isolation al ent;
Ii. Alrborne radliation d ted In ulus, RSB Operating Area or
the Fuel Handl | it.

b. RSB cleanup er and Isolation dampers will aut Ically assume
the RSB finement mode upon alrborne raciation det In the
R erating Area or the Fuel HandlIng Cell.

7.6=6
Amend. 71

Sept. 1982




Z.X. Dampers serving supply or exhaust fans are Interlocked with the
operation of the fans they serve and wi!l| open when fan starts and
close when fan stops.

7.6.4.2.2 Monltoring instrumentation

A. Typlcally, process variasblies are monitored and Indication Is provided
. In the Control Rocm and locally as fol lows:

1. All valve and damper positions.

2. Al fen operation status.

B. Typlcally, process varlables are monltored and alarm annunciation Is
provided In the Control Room and loca!!y &s tollows:

1. Motor thermal overliocad, high vibration or air fiow iow for each
fan.

B e e e e e e e S
antlre ftllter ynlt,

7.6=7
Amend. 71
Sept. 1982



2. ‘ Unit cocler or WWAC unit supply alr temperature high or alr
temperature entering cooling coll low.

b Emors, AAMOA Oy —ehenaa, hinar inn or ramioti ok PRESORE A CoAts 6
AL MO O A OMHEE L AL BN .

4. K. Control switch In the local mode (Control Roam only alarm only).

C. Typically, process variables sre provided as Inputs to the Plant Data
Handling & Display System as follows:

1. Control Room and computer room huldliy.

2. Comvainment Jditfsrential pressure.

3. Annulus diffarential pressure.

4. SB cnrilnement (!fferentia’ pressure (four different cells).
5. Cuntrol Room differential pressure.

6. Alr temperature entering and leaving eac: fllter unit,

7. Alr temperature entering and |eaving each HYAC unit,

8. Cell temperature of each area being serviced by a unit cocler or
HYAC unit.

9. |Inoperabie or bypass status of components.

D. The follow!ng process varlables are classified as Accldent Monitoring
variagbles and are used to assess plant and environs conditions during
wnd following an accident:

1. Annulus to atmosphere differential pressure.

2. RSB conflinement to atmosphere differential pressure.
3. HWVAC units discharge alr temperature.

4. Fllter units adsorbent flitsr [enving al® temperature.
5. HVAC and filter units air flow iow.

6. Damper and valve position Indicarion.

7. Fan operation status Indication.

7.6.4.3 Design Analysis

The HVYAC Instrumentetion and Control System is designed to perform the
functions described 'n Section 7.6.4 while meeting the criteria !isted In
Section 7.6.4.1. Ai! HVAC I&C circults shal| meet the requirements of Section
7.1 with the excepticn of alarm circults urd Inputs to the PDHADS which are

7.6-8
Amend. 71
Sept. 1982
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_Item 52: Discuss Remote Shutdown
2)

Comments : Provide Item Ly Item response to NRC positions on
RMS. Revise QR 421,17,

Resolution: The Itemized responses to NRC positions on RMS are
attached., The amended QR 421,17 Is atrached,
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CRBRP REMOTE SHUTDOWN DESIGN COMPATIBILITY

WITH ISCB STATEMENTS OF GUIDANCE FOR
INTERPRETING CRITERION 19 of 1OCFRSO, APPENDIX A

1. Statim:ht:

The design should provide redundant safety grade capability to achieve
and maintain hot shutdown from a location or locztions remote from the
control room, assuming no fire damage to any required systems and
equipment and assuming no accident has occurred. The remote shutdown
station equipment should be capable of maintaining functional operability
under all service conditions postulated to occur (including abnormal
environments such as loss of ventilation), but need not be environmentally
qualified for accident conditions unless environmental qualification is
required for reasons other than remote shutdown. The remote shutdown
station equipment, including indicators, should be seismically qualified.

Reply:

Safety grade controls are provided for each of the SGAHRS loops A, B and
C. These redundant sets of controls are located in separate cells on the
836 foot level of the SGB-IB. Fire or other damage in one cell will

not affect the equipment in the other cells, thus redundancy for heat
removal is provided.

The redundant SGAHRS instrumentation, the RSMP equipment and other I&C
equipment involved in remote shutdown will be designed to operate con-
tinuously ir. an ambient temperature of 120°F. The instrumentation and
control cabinets do not require forced ventilation. So long as the
ambient temperature of the equipment cell does not exceed 120°F, loss of
ventilation to the ceil will not affect the operation of the equipment.

The SGAHRS I&C cab1nets. controls._and 1ndicat0rs will be qua\ifigd to 1E
requirements. Other control equipment will be 1E or non-1E in accordance

. with the requirements of their normal plant function. : .

. The remote shutdown_monitoring panel will be seismically qualified. ‘?



2. Statement:
Redundant instrumentation (indicators) shoulid be provided to display
to the operator(s) at the remote shutdown location(s) those parameters

which are relied upon to achieve and verify that a safe shutdown con-
dition has been attained.

Reply:

Redundancy is provided by separating the A, B and C Toop SRAHRS 1&C
electrically and physically such that failures in the eaquipment for one

loop will not affect the other loops or the capability to remove heat

from the plant. Parameters displayed on the SGAHRS panels that are relied
upon to achieve and verify a safe ‘shutdown condition are listed in PSAR
Section 7.4.1}1.4. Similarly, the RSMP will provide separate indications
for the A, B and C loops for the PHTS, IHTS and superheated steam parameters.
Separate indications will also be provided on the RSMP for the electrical
parameters of the Division 1, 2 and 3 diesel generators. Parameters dis-
played on *he RSMP are also provided in Section 7.4.’&1.4.

3. Statement:

Credit may be taken for manual actions (exclusive of continuous control)
of systems from locations that are reasonably accessible from the Remote
Shutdown Stations. Credit may not be taken for manual actions involving
jumpering, rewirin,, or disconnecting circuits.

Reply:

Remote shutdown operations on CRBRP do not rely on jumpering, rewiring

or disconnecting the wiring of circuits. A1l of the I&C equipment used
for remote shutdown operation can be switched between the normal mode

and the local mode of operation by built-in transfer switching capability.

Operations to achieve remote shutdown are centered in cells 272A, 7728,
and 272C and nearby in cell 271 on the 836 foot level of the 5GB-1B.
Local surveillance of control rod drive mechanism (CROM) controls, position

/0



4.

indicators and scram breakers can be performed on the 765 foot level
of the control building (CB). Surveillance of other plant systemc, when
required, will be accomplished at their local I&C panels.

Statement:

The design should provide redundant safety grade capability for attain-
ing subsequent cold shutdown through the use of suitable procedures.

Reply:

The SGAHRS is a safety grade system designed to remove decay heat from
the reactor »lant. The SGAHRS will be used to achieve and maintain hot
shutdown conditions or, if desired, to cool the plant to the refueling
conditions and maintain those conditions. Operating procedures for the
SGAHRS will permit achieving and miintaining the desired plant conditions
during remote shutdown operations.

Statement:

Loss of offsite power should not negate shutdown capability from the
remote shutdown stations. The design and procedures should be such that
following activation of control from the remote shutdown location, a
loss of offsite power will not result in subsequent overlcading of essen-
tial buses'or the diese)l generator. Manual restoration of power to shut-

. down loads is acceptable provided that sufficient information is available

such that it can be performed in a safe manner.

Reply:

The CRBRP design for remote shutdown will permit achieving and main-
taining plant shutdown conditions if loss of offsite power occurs coin-
cident with remote shutdown operations. This is accomplished by remote
shutdown employing the use of normal plant safety related equipment

which is designed totally for all design base events including loss of
off-site power.
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Statement:

The design should be such that if manual transfer of control to the
remote location(s) disables any automatic actuation of ESF equipment,
this equipment can be manually placed in service from the remote shut-
down station(s). Transfer to the remote location(s) should not change
the operating status of equipment.

Reply:

e
The SGAHRS 12. the principal engineered safety system usedpfer remote

shotdowng 1 e system is designed to be operated in the local mode
(e.g., remote shutdown) or the remote mode (from the control room).
The system design for SGAHRS instrumentation and control system should
be consulted for detailed information concerning operating in the local

node{ PSAR 7.4.1) -

Transfer of control from remote to local operation for Nuclear

Island HVAC, recirculating gas cooling, emergency plant service water
and emergency chilled water systems will not change the operating
status of the equipment nor disable automatic operation of ESF.
Transfer is accomplished by operation of a switch in the Solid State
Programmable Logic System local cabinets. This transfer isolates the
control room and transfers to local control.

Statement:

Where either access to the remote shutdown station(s) or the operation
of equipment at the station(s) is dependent upon the use of keys (e.q.,
key luck switches), access to these keys shall be administratively
controlled and shall not be precluded by the event necessitating
evacuation of the control room.

Reply:

The industrial security system will provide facilities and procedures
to permit operating personnel to move within the plant to perform re-
mote shutdown operations. The industrial security system should be
consulted if details are required by NRC.



Statement:

The design should comply with the requirements of Appendix R to 10CFRS0.

Reply:

The design for remote shutdown in CRBRP is such that a single fire will
not prevent operations to achieve and maintain hot or cold shutdown
conditions.



The Information supplled for remote shutdown (PSAR Section 7.4.8) from outs!de
the confrol roam Is Insufficlent, Therefore, provide further dfscussion to
describe the capabliity of schleving hot or cold shutdown from cutside the
contrel reaom, As # minleum, provide the fol lowing Information:

o)'

b)

c)
d)

.)

t)

C °

v 2 - 5
A teble listing the controls and displey Instrumentation requlired for hot

and cold shutdown from outside the control room. Ident!fy the iraln

-assignments for the safety-related equlpment,

Design basis for selection of Instrumentation and control equlpment on the
hot shutdown panel.

Locetion of trensfer switches end the remote control station.

Description of transfer switches and the remote control stetlion.
Description of Isoletion, separetion snd transfer/override pruvisi cas,
This should Include the design basis for preventing electrical Interaction
between the controi room and remote shutdown equlpment, -

Description of control room annuncliation of remote control or overr!dden
status of devices under locel control,

Description of compliance with the staff's Remote Shutdown Panel pos!tion,

Eesponse
The response to this question |s provided In the smended text for Section
7.4.4.
QCS421.17+=1 .
- Amend, '
ol . 8 o .. . e a .l July 1982 -.
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| 7.4.4 Remote Shutdown System
| 7.4.4.7 Deslgn Descriptlon o
| 7.4.4.1.1 Eunctlon

The Remote Shutdown System provides the means by which (1) safe shutdown
conditions of the reactor plent can be establ Ished and malntained from
locatlons outside of the Control Room In the event that the Control Room must
be vacated; (2) hot shutdown condlitions can be achleved and malntalned; and,
(3) If desired, the plant can be cooled to and maintainec at the refuel Ing
temper ature,

| 7.4.4.0.2 Resign Basls

The Remote Shutdown system |s designed to use equipment located outsice of the
Control Room to place the reactor and plant Into a.safe shutdown condition
under the fol lowing conditions:

(a) The evacuation of the Control Room Is not coincicent with any other
abnormal plant condition with the one exception that loss of offsite

power may occur, u.fi'-;‘:‘;;‘.‘ugfﬁn +)

(b) No severe natural phenomena such as cembhquelsy tornzcoes, hurrlun:;;, ‘
floods, tsunaml and se h‘q‘s‘(_f:ar 10CFR50, Appendix A, Critericn 2)¥occur '
coincicently with the M‘ of the Control Room. i

(¢c) The plant remains in an orderly shutdown status frar the initiation of '
the evacuation of the Control Room to the time that command of the
shutdown Is re-establ ished outside of the Control Room,

(¢) The remote shutdown operations will be commandecd from one location and
will use plant systems operated Ir thelr local mode to effect the
shutdown and decay heat removal.

(e) Plant instrumentetion and control systems requirec for remote shutdown
operations wil| have transfer switches located at the local panels 1o
permit the plant operating personnel tc select to operate fram the |ocal
panels while Isolating the remote controls or, conversely, to operate
fram the control room while isolating the iocal controls. The trarsfer
of control of & plant system from the remote to the local mode s
annunciated In the control roam.

(§) Communications between the Remote Siutdown Monitorirg Panel (RSMP), the
command location for remote shutdoe: operations, and the SGAHRS panels
and other local panels durirg remote shutdown operations wil | be by the
Maintenance Communication Jacking (MCJ) system utilizing 2 sound=powerec
*e'ephone' Plant ‘.“"“" ) P'T'“) dud readie oMy Cotim ‘3‘5.0 will l‘,o Lt_

‘Nl(tw.
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| 7.4.4.1.3 Remote Shutdown Operatlions

ab
The RSMP wil| be located In Cell 384 of the 836'-0" level of the SGB, The .
| RSMP will have Indications (see Secilon 7.4.4.1.4) from which en operator can
assess the progress of the shutdown, end It wil| be the location from which
that operator wil| commend the operation of The plant systems being opereted
In thelr local mode to ef fect shutdown,

The Division 1, 11 and 111 SGAHRS (Section 7.4.1) local panels will be located

In Cells 272A, B end C respectively, In close proximity to the RSMP, on the

836'-0" level of the SGB-1B. The SGAHRS, operated In Its |ocal mode, will be _
used to control the removal of heat fram the resctor plent to achieve and (g uu?s )
stabll ize the plant at the desired plent temperature (hot shutdown oOr

refuel Ing temperature). The local SGAHRS panels wil hm_%‘::ggl_s_)

and Indications necessary to completely control the¥system. All s rar |
the Control Room to the SGAHRS panels are buffered to prevent feults occurirg

in the Control Room from propogating back to the SGMHRS panel s. All SGAHRS
component controls can be transferrec to local et the local SGAHRS penels.

Placing the transfer switches In *iocal " overrices el control functions Ir
the Control Room,

The Division 1, 11 and 111 0SIS local penels are located In SGB Cells 272A, B
and C with the SGAHRS panels, and wil| be operated In the |ocal mode when
required to control heat removel from the pi ant In conjunction ulith the
operation of SGAHRS, Isolation of 0315 penel controls frarm the Control Room
is Incorporated In the design., Steam drum drein and superheater outlet

isol ation valve controls can be transferred to |ocal et the local 0SIS panels.

Whenever any SGAHRS component control transfer switch is placed In the "local"
position an alarm is Inltiated In the Control Room to alert the Control Room
operator. The same statement s true for the steam drum draln controls and
superheat outlet isolation valve controls on the 0515 penels.

automatically (Sechon £.3 \,\.'\J
If offsite povoiﬁ; lost coinclicent wl

having 1o schieve & safe shutdown
condition In th¢ reactor plant from side of the Control Room, the diesel
generators wll|¥start and function In/accordance with the design provicec by
the Bullding Electrical Power System. Wm
et ~: 13 ] { | oadl the dl : . =g :
O s e
8

L) - T‘ ‘m
In the event ?26 %T&nfrol Room mwvxac(:l'oo‘, roadg’“sugl&:n and SGAHRS
operation wil|¥be Initiated manual lyY The operating personnel will move to
the 836'-0" |evel of the SGB where the SGAHRS In the local mode wil| effect
heat removal and stabllization of the plant temperatures, CPOEillotmtphtirer l

. The plant shutdown wil| be directed by the operator at
#he RSMP who wil| also assign operating personnel nct cont Inuously occupied In

operating SGAHRS to oversee or operate qmgns as required, A ) ’

Movement of personnel within the plant and sccess to building cells and |ocal
panels will be controlled by the facllities and procedures of the Industrizal
Secur Ity System,

MA-\-Q\ \eolerds oan 5&’. 0" "‘“’r" ’“""“‘“ will & done ot “c »Q N

:ds‘\.‘.’m;a‘(l“:.(\:i“{ He DG, § Necessany, Caun alse be aw ....«\;sh*
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(Insert t0 7.4 9.1.3%)

Primary sodlum outlet temperature Indication can be used for
conf irmation of reactor shutdown ml;n.



7.4.4.1.4 Equlipment Deslgn

The RSMP |s the only plece of equipment proviced by the Remote Shutdown
System, It wli| be a vertical sided, non-Ciess 1E cabinet assembly contalining
meters and 8 phone Jack panel, The meters will receive buffered signels fram
the Initiating systems and, thus, do not require transfer switches to Isolate
them from the Control Room. The phone Jeck panel will permit the operator at
the RSMP to communicate with the flve NSSS or Nucleer Isiand bulldings by
means of any of the three MCJ clircults provided In each of the bulldings. In
addition, communications among the bulldings can be establ ished through the
phone Jack panel on the RSMP,

The Indlcations provided on the RSMP are as fol lows:
¢ For each primary heat transport system |oop,

Pump outlet sodlum twmperature Indicaton (3 total)

‘ -
! = Reactor Inlet sodium temperature Indication (3 totel)
! = Sodium pump shaft spesed Indication (3 total)

o For sach Intermedlate heat transport systam locp, ;

1 = iKX outlet sodium tempeirature Indication (3 totel)
! = IHX inlet zodlum tempercture indication (3 totel)
! - Sodlum pump shaft speed Indication (3 total)

o For each superheated steam locp,

Temper ature Indication (3 totel)
Steam flow Indication (3 total)

1
!
o One reactor vessel sodium level meter (long probe)

° For each Diesel| Generator (3 total)

Wattmeter

Frequency meter

Varmater

Vol tmeter with phase selector swlitch
- Ammeter wl!th phase selector swlitch

1
1
1
1
1

In addition to the foregoing Indlcations, other indications used dur ing remcte
shutdown operations that are not on the RSMP wil| be avaliable as follows:

o SGAHRS

Controls and Indicators used for the operation of each SGAHRS division are
located on the three seperate SGAHRS panels In cells 272A, B, and C. Each
SGAHRS division Is separate and redundant from the other dlvisions, See
the response to Question CS42'.04 for additional information about SGAHRS
division assignments.

7.4-8d Amend. 72
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The fol lowing controls, Indicetors and alarms are on each SGAHRS poml.'
Controllers

Auxil lery Feedwater Flow

AFY Steam Turbirs Steam Inlet Pressure

PLOC (nlet Louver Position

PACC i2n Blade Position

Stea: DOrum Lovel

Steam Drum Vent
Superheater Vent

Analog Indicgtors

Protected Water Storage Tank Level
Protected Water Storage Tenk Temperiture
Auxil lery Feeowater Flow

Aux!| lery Feedwater Pump Discharge Pressure
Steam Driven Turdine Steam Inlet Pressure
Steam Driven Tubrine Speed

PACC Outlet Alr Temperature &
PACC Outlet Water Flow and Temperature

PACC Inlet Louver Position

PACC Fan Blade Pitch Position

Steam Drum Pressure and Water Level

Annunclators

Protected Water Storage Tank Level

PWST Temperature

AFW Supply Temperoture

S+eam Driven Turbire Speed

Driven Turbine Steam Injet Pre. ‘ure

Steam Driven Turbine Bearing anc !ube Oil Tamperature
Kigh Motor Bear Ing Temperaturer

SGAHRS Irnltiation

o Ciese! speed and fuel oll indications wil| be avallable at the diesel
generator |oca! control panels In the Diesel Generator Bulldlng.w
B ca e

#Each indicator, alarm and control ler is repeated on each of the SGAHRS panels
except for *hose assocleted with the AFW pumps. Penels A and B have the
controls, alarms and Indicators for motor dr 1ven AFW pumps A and B; Fanel B
has those associated with the steam driven AFW pump,

7.4-8¢ Amend. 72
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7.4.4.2 Design Analysls |

The Pamcte Shutdown System provides the RSMP from which an operstor can essess o
the progress of the plent shutdown and commend the local operstion of the

plant systems (primarily SGAHRS) to effect the shuvdown, |t should be noted

that the PACC subsystem of SGAHRS Is automatically Initisted by @ll| reactor

trips, and |t remains In operation for the duration of the plant shutdown or

as long as the reactor generates significant decsy heat,

The Remote Shutdown System Imposes no specisl requirsments on the plant
systems, but takes advantage of the fc!lowing system design features:

© The abil ity to operate In both local and remote modes with isoletion fram
and annuncletion in the vontrol Room when operating In the |ocal mode.

o The recdundancy diversity, separation, isolation and reliebii ity of the
safety grade systems, ‘

© The design and location of safety grade systems equipment that minimize
the probabil ity and effect of fires and explosions on the abll ity of the
systems to perform their safety function,

o The redundant safety grade SC¥ 7S provices the capabliity to achlieve and
maintaln hot shutdown and, If disired, to cool the plant to and maintaln
the plant at refuel Ing conditions,

no v
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ITEM 56!

Action:

Resolution:

Attacnment to LEM=-uZ-UY3

PACCs Instrumentation 2nd Control

Update response to Question CS 421.26 in order tc
identify which instrumentation and control is
safety-related and which is important to safety.

The amended response to Q421.25 is attached.




Attachment to LEM~82-093
Page 2

Question €S 421.26

In the PSAR, Section 7.4.1.1.2 discusses the Protected Air-Cooled
Conderiser (PACC) and how air flows through it is controlled by a
combination of fan blade pitch and inlet louver position. The
staff requires a detailed discussion of this instrumentation and
in particular the method used for fan blade pitch indications.

Response

The outlet louvers have discrete open and closed position
sensors. These provide indication at both the local control
panel and main control panel in the control room.

The inlet louvers have both discrete open and closed position
sensors and a continuous position sensor. The continuous
position sensor provides feedback to the louver control. Both

types provide indication at the local control panel and at the
main control panel in the control room.

The fan blade pitch is sensed by continuous position sensors for
both control and indication. The indication is provided at the

local control panel and at the main control panel in the control
room.

Both the discrete and continuous sensors are integral to the
actuator. The discrete sensors are roller switches zctivated by
a cam and the continuous is a potentiometer.

This instrumentation discussed above is Class lE witli the
exception of the indicating lights.

All instrumentation and controls necessary for the PACCs to carry
out their intended safety function is safety-relcted.



- Item 65: Reg. Guide 1.97
)
Comments: Chapter 7 should refer %o QR 760.6 for Reg. Gulce
1.97 response (Nov. 18-19 meeting notes, Item 17),

Resolution: Reference to QR 760.6 Is Included |7 amended
Chapter 7 attached.



7.5.10 Contulnment Atmosphere Temperature

. The objective of the Contalnment Atmosphere Tamperature
Monltoring System Is to provide Indication In the
Control Room of the atmosphere temperature Inside the
contal nment building.

7.5.10.1 Deslgn Description

The temperature Instrumentation consists of two fully
redundant and |ndependent channels. Each chennel
consists of two thermocouples mounted on the RCB dome,
wlth each thermocouple providing a signal to

condl tionlng Instrumentation In the SGB. The
Instrumentation sends a signal to the Control RFoom where
indlvidual readout Is provided. This Instrument Is also
required to perform functions for events which ile
beyond the design basls for the plant. This I nstrument
Is further dlscussed In this capacity In Section 2.1 and
2.2 of Reference 10b of PSAR Section 1.6.

7.5.1"  Accldent Monltoring Instrumentation

The Accldent Monltoring Instrumentation Is an Integrated
set of Inctruments made avallable to assess plant and
en/lrovs condltions during and fol lowing accldents,
INSERT

7.5.11.1 Cescrlptior

Accident Monitoring parameters are monltored to perform
the fol lowling functlions:

o Provice primary Information to permit manual Veriable Type A

actuailon of safety systems.

Type A veriables monltor the primary Information
requlred to permit the control room operator to take
spec! fic manual ly controlled actions for which no
automatl c control Is provided and that are requlred
for safety systems to accomplish thelr safety
functions for Design Basls Accldent events., Primary
Informailon Is that which is essentlal for the direct
accri1s.ment of the speclfled safety functions; It
does not include those variables that are assoclated
wlth con*ingency actions that may also be Identifled
In written procedures.

o Indlcate that safety functlions are belng accom= Variable Type B

plished (1.e., reactor shutdown, core cool Ing,
contal nnent Integrity).

Type B varlables provide Information necessary to

Indlcate whether plant safety functions are belng
accompl I shed.

71.5-33¢
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(Insert to 7.5.11)

A discussion of the functional requirements and general design
requirements Is provided below. Additional prel iminary

description of the appl Icaton of Reg. Guide 1,97 Is provided In
Question Response CS760.06.

2%.970



Attachment to LEK-82-093

Page 3
. ITEM (20} Local Control of Auxiliary Feedwater System (AFWS)
Action: Provide update response to Question CS421.18 in

order to describe the capability to turn off the
AFWS manually at the local SGAHRS panels.

Resolution: The revised response to Q421.18 is attached.
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Attachment to LEM-E62-053
Page 4

Provide documentation that verifies that control provided for
safe shutdown from outside the control room will include the
capability for reset of any engineerec safety features equipment
having a high likelihood of being automatically initiated during
the normal transient occurring following a manual reactor trip.

For example, the auxiliary feedwater system may be in this
category.

Response

The Auxiliary Feedwater (AFW) and Protected Air-Ccoled Condenser
(PACC) are subsystems of the Steam Generator Auxiliary Heat
Removal System (SGAHRS). The AFW subsystem is not initiated
during the normal transient occurring following a manual reactor
trip. However, all AFW subsystem -omponent control capabil:ty
can be transferred from the main control panel to local panels by
transfer switches located on the local panels as described in
PSAR Sections 7.4.1.1.6 and 7.4.3.1.3. Therefore, the AFW
subsystem can ke reset from the local panels when steam venting
ceases and decay heat is being removed in a closed-loop mode by
the PACCs alone. Throughout the decay heat removal mission, the
operator can manually start and stop the AFW subsystem at the
local par.els as necessary to maintain steam drum level.

The PACC subsystem is automatically initiated by all reactor
trips, and it remains in operation for the duration of the plant
shutdown or as long as the reactor generates significant decay
heat. The PACC has the capability cf being reset at the local
panels. Then, the operator can manually start and stop the PACT
units. Once started the PACC units will automatically control
steam drum pressure the same as in the main control room.



