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Aobert L Mittl  General Manager
Nuclear Assurance and Regulation

October 3, 1984

Director of Nuclar Reactor Regulation
U.8, Nuclear Regulatory Commission
7920 Norfolk Avenue

Bethesda, MD 20814

Attention: Mr, Albert Schwencer, Chief
Licensing Branch 2
Division of Licensing
Gent lemen:
HOPE CREEK GENERATING STATION
DOCKET NO, 50-354
DRAFT SAFETY EVALUATION REPORT
FSAR QUESTION 421.10
Pursuant to discussions with the Power Systems Branch,
attached is a copy of revised FSAR Question 421,10 previ~-
ously transmitted on September 7, 1984,

Should you have any questions or require any additional
information on these items, please contact us,

Very truly yours,

v

Attachment

€ D. W, Wagner
USNRC Licensing Project Manager (w/attach,)

W, H, Bateman Gp
USNRC Senior Resident Inspector (w/attach,) ]
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HCGS FSAR

QUESTION 421.10 (SECTION 7.1 & 7.2)

The staff believes that the physical separation provided in the
design of the RPS cabinets may not satisfy the requirements of
Regulatory Guid 1.75 or the plant separation criteria and is,
therefore, unacceptable. As an example, it has been noted on
similar plants that the cabinet lighting and power circuits
(which are not treated as associated circuits) becomes associated
with Class E circuits inside the RPS cabinets. Section 8.1.4.14
includes a brief discussion on the physical separation provided
within panels, instrument racks and control boards for the
instrumentation and control circuits of different divisions.
Review the design of all Class 1E cabinets for separation between
non-Class 1E and Class 1E circuits. Provide the staff with a
listing of the cabinets which were reviewed and describe in
detail how physical separation is maintained within the panels,
racks and boards for those cases where a 6 inch air space cannot
be maintained. Provide a summary of the analysis and testing
performed to support this lesser separation. Inciude in the
discussion the separation provided for associated circuits,
internal wiring identification and the use of common
terminations. .

RESPONSE

The HCGS RPS cabinets (10C609, 10Cé11, 10C622 and 10C623) meet
the requirements of IEEE Standard 384 as modified and endorsed by
Regulatory Guide 1.75, as stated in Section 1.8.1.75. Cabinet
lighting and receptacle power circuits are physically separated
from RPS circuits by being routed in metallic condui’ or by
structural steel barriers.

Physical separation betweern non-Class 1E and Class 1E
instrumentation and control circuits is provided in panels,
instrument racks and control boards in accordance with IEEE
Standard 384, as modified and endorsed by Regulatory Guide 1.75
as stated in Section 1.8.1.75. The following is a listing of
Class 1E panels, instrument racks and control boards reviewed for
the separation requirements of IEEE Standard 384:

Panels

1AC200 H,/0, Analyze~ A Panel

1BC200 H,/0, Analyzer B Panel

1CC200 Hp;/0, Analyzer Heat Trace Panel

1DC200 H,;/0, Analyzer Heat Trace Panel

1AC201 SACS Control Panel A

1BC201 SACS Control Panel B

1CC201 SACS Contreol Panel C

1DC201 SACS Control Panel D

10C202 RACS Heat Exchanger and Pumps Control Panel
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14C213
1B2!'3
TAC218
1BC21%
1AC28)
1BC28)
1CC281
1DC281
1AC285
1BC285
1CC285
1DC285
10C286
10C399
10C401
10C402
1AC420
1BC420
1CC420
1DC420
TAC421
1BC42)
1CC4 21
1DC421
1AC422
1BC422
1CC422
IDC422
1AC423
1BC423
10C423
120423
1AC428
1BC428
1CC428
1DCe28
1AC482
1BC482
1AC483
1BC485
1CC483
1DC483
1AC485
1BC485
1AC486
1BC486
1AC487
1BC487
1AC488
1BC488
1AC489
1BC489

HCGS FSAR 4/84

Instrument Gas Compressor A Control Panel
Instrument Gas Compressor B Control Panel

H, Recombiner A Power Distribution Panel

Hp; Recombiner B Power Distribution Panel
Reactor Building Unit Cooler Control Panel
Reactor Building Unit Cooler Control Panel
Reactor Building Unit Cocler Control Panel
Reactor Building Unit Cooler Control Panel
Reactor Building FRVS Control Panel

Reactor Building FRVS Control Panel

Reactor Building FRVS Control Panel

Reactor Building FRVS Control Panel

Reactor Building Equipment Lock Ventilation
Remote Shutdown Panel

Diezel Generator Area Battery Room Panel
Diesel Generator Area Battery Room Panel
Diesel Generator Exciter Panel

Diesel Generator Exciter Panel

Diesel Generator Exciter Panel

Diesel Generator Exciter Panel

Diesel Generctor Local Engine Control Panel
Diesel Generator Local Engine Control Panel
Diesel Generator Local Engine Control Panel
Diesel Generator Local Engine Control Panel
Diesel Generator Remote Control Generator Panel
Diesel Generator Remote Control Generator Panel
Diesel Generator Remote Control Generator Panel
Diesel Generator Remote Control Generator Panel
Diesel Generator Remote Engine Control Panel
Diesel Generator Remote Engine Control Panel
Diesel Generator Remcte Engine Control Panel
Diesel Generator Remote Engine Control Panel
Diesel Generator Load Sequencer Panel

Diesel Generator B Load Sequencer Panel

Diesel Generator C Load Sequencer Panel

Dies2]l Generator D Load Sequencer Panel
Electric Heater Control Panel 1AVH403
Electric Heater Control Panel 1BVH403

Diesel Area HVAC Control Panel

Diesel Area HVAC Control Panel

Diesel Area HVAC Control Panel

Diesel Area HVAC Centrol Panel

Control Area HVAC Control Panel

Control Area HVAC Control Panel

Diesel Area Panel Room Supply System

Diesel Area Panel Room Supply System

wWater Chiller Panel

water Chiller Panel

Chiller AK403 Power Panel

Chiller BK403 Power Panel

Electric Heater Control Panel 1AVH4C7
Electric Heater Contrcl Panel 1BVH4O07

ONW>>UNWU>ONu>oDNwd>ounwd»
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1AC490
18C490
1AC49!
1BC49)
1AC492
1BC492
1AC453
1AC494
1AC495
1BC495
1CC495
1DC4 95
1ACS15
1BCS15
1CC515
IDCS 15
1ACS16
1BCS16
1CC516
1DCS16
1ACS81
1BCS81
1CC581
1DCS81
10C601
10C602
10C604
10C617
10C618
10C620
10C621
10C622
10C623
10C628
10C621
1AC633
1BC633
10C640
10C64 1
10C650
10C651
1AC652
1BC652
1CC652
1DC652
1AC655
1BC655
1CC655
1DC655
1AC657
1BC657
1CC657

water Chiller A
water Chiller B
wWater Chiller A
water Chiller B

Electric Heater
Electric Heater

Control
Control
Control
Control
Control
Control

Panel
Panel
Panel
Panel
Panel
Panel

HCGS FSAR

Control Fanel
Control Panel
Power Panel
Power Panel
Control Panel
Control Panel
Auxiliary Buil
Auxiliary Buil
Auxiliary Buil
Auxiliary Buil
Auxiliary Buil
Auxiliary Buil

Traveling Screen Control Panel
Traveling Screen Control Panel
Traveling Screen Control Panel
Traveling Screen Control Panel
Service Water Pump Panel
Service Water Pump Panel
Service Water Pump Panel
Service Water Pump Panel
Intake Structure HVAC Control
Intake Structure HVAC Control
Intake Structure HVAC Control
Intake Structure HVAC Control
RRCS Division 1 Panel

RRCS Division Z Panel

Class 1E Radiation Monitoring
pivision 1 RHR and Core Spray
Division 2 RHR and Core Spray
HPCI Relay Vertical Board
RCIC Relay Vertical Board
Inboard lsolation Valve Relay
Outboard Isclation Valve Relay Vertical Board
ADS Divisioa 2 Relay Vertical Board

ADS Division 4 Relay Vertical Board

Pos: LOCA H, Recombiner A Control Cabinet
Post LOCA H, Recombiner B Cont
Division 4 RHR and Core Spray Relay Vertical Board
Division 3 RHR and Core Spray Relay Vertical Board
Main Control Room Vertical Board

Unit Operators
iE Solid State

Console
Logic Cabinet Channel A

4/84

ding Diesel
ding Diesel
ding Diesel
ding Diesel
ding Diesel
ding Diesel

Panel
Panel
Panel
Panel

Instrumentation Cabinet
Relay Vertical Board
Relay Vertical Board

Vertical Board

rol Cabinet

IE Solid State Logic Cabinet Channel B
1E Solid State Logic Cabinet Channel C
1E Solid State Logic Cabinet Channel D
|E Analog Logi~ Cabinet Channel A
1E Analog Logic Cabinet Channel B
1E Analog Logic Cabinet Channel C
'E Analog Logic Cabinet Channel D
IE Digital Termination Cabinet
IE Digital Termination Czbinet
\E Digital Termination Cabinet

421.10-3

Channel A
Channel B
Channel C
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1DC657 IE Digital Termination Cabinet Channel D

1AC680 1E Electrical Auxiliary Cabinet Channel A
1BC680 \E Electrical Auxiliary Cabinet Channel B
1CCe80 \E Electrical Auxiliary Cabinet Channel C
1DC68O IE Electrical Auxiliary Cabinet Channel D

lng;rgment Racks

10C002 Reactor Water Clean-up Rack

10C004 Reactor Vessel Level and Pressure A Rack
10C005 Reactor Vessel Level and Pressure C Rack
10C009 Jet Pump Rack A

10C014 HPC1 A/HBCI Leak Detection A Rack

10C015 Main Steam C/D and Recirc A Flow Rack
10C018 RHR A and ADS Rack

10C021 RHR B and ADS Rack

10C025 Main Steam C/0 and Recirc A Flow Rack
10C026 Reactor Vessel Level and Pressure D Rack
10C027 Reactor Vesuel Level and Pressure B Rack
10C037 RCIC D/RCIC Leak Detection D Rack

10C041 Main Steam A/B and Recirc B Flow Rack
10C042 Main Steam A/B and Recirc B Flow Rack
10C069 RHR D and ADS Rack

10C208A RCIC/Reactor Cooling

10C211 RCIC Pump

10C212 RCIC Pump

Instrument racks are separated into channels. No two redundant
piped or tubed safety-related instruments are located on the same
rack.

where a 6-inch air space cannot be maintained between
instrumentation and control circuits of different channels (>oth
Class 1E to Class IE and Class 1E to non-Class 1E), barriers are
provided in accordance with IEEE Standard 384. These barriers
are metallic conduit, structural steel barriers, or non-metallic
wrap (Havey Industries Siltemp Sleeving lype S or Siltemp Woven
Tape Type WT65). The metallic conduit and structural steel
barriers are noncombustible materials. The nonmetallic wrap
(Siltemp) was successfully tested for use as an isolation barrier
(reference Wyle Laboratories Test Report Number 56669).

v e ———— T —
devices, barriers
or these cases, requirements of
384 are met, as

For certain types of isolati
noted above are not feasible.
Section .2.1 of I1EEE Standar

*The sebaration of the wiring\3t the input and
terminals\of the isclation devixe may be less than

6 inches (8,15 m) as required in .6.2 provided at it
is not less than the distance between input and otatput
terminals.

Add Thsert #
421.10-4 Amendment 5
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/,/’;{;llu- separalion requirements do pot apply for ring
and components Yithin the isolation\device; howevek,

eparation shall\be provided whereve practicable.

Testin in sccordance Wwith IEEE Standard 472 (Surge WithAtand

Capabillty) will be performed to ensuce thay the Class I1E

to the isolation devices\are not affected by\short-circuit
i ground faults voltage surges on the output side\of

- o X

S.nglg fa.lurt we'cr

Bhe—only analysis Shet=sili-be performed to support air spaces

less than 6 inches, einee-the—sequivenents—oiJERR—Standard- 384 —

are—setisiied, —ieifor the Neutron Monitoring System Panel

(10C608) and the Process Radiation Monitoring System Panels

(10C6135 and 10C636). 7H-s e PO é wis Scclo. A ccncter sefparc1e

cover (K& M. Wi To A Schwencer dated Scptembe, 7, 1959 )

No associated circuits have been identified in the non-NSSS

panels, instrument racks, or control boards. Internal wiring

identification is done using color coded insulation or insulation

marked with color coded tape. For panel sections of one channel

only, internal wiring identification may not be done. Where

common terminations are used, the requirements of IEEE Standard

384 are satisfied as stated above.

Electrical equipment and wiring for the reactor protection system
(RPS), the nuclear steam supply shutoff systems (NSSSS) and the
engineered safeguards subsystems (ESS) are segregated into
separate divisions designated I and II, etc., such that no single
credible event is capable of disabling sufficient equipment to
prevent reactor shutdown, removal of decay he from the core, or
closure of the NSSSS valves in the event of a Jesign basis
accident.

No single control panel section (or local panel section or
instrument rack) includes wiring essential to the protective
function of two systems that are backups for each other
(Division I and Division 11) except as allowed below:

a. 1f two panels containing circuits of different separation
divisions are less than 3 feet apart, there shall be a steel
barrier between the two panels. Panel ends closed by steel
end plates are considered to be acceptable barriers provided
that terminal boards and wireways are spaced a minimum of
one inch from the end plate.

b. Floor-to-panel fire proof barriers must be provided between
adjacent panels having closed ends.

c. Penetration of separation barriers within a subdivided panel

is permitted, provided that such penetrations are sealed or
otherwise treated so that an electrical fire could not

421.10-5 Amendment 5
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'cnsonab:: propagate from one section to the other and
JJestroy the protective function.

d. where, for operational reasons, locating manual control
switches on separate panels is considered to be
prohibitively (or unduly) restrictive to normal functioning
of equipment, then the switches may be located on the same
panel provided nc stnglo event in the panel can defeat the
automatic operation of the equipment.

With the sxception of panels 10C608, 10C635 and 10C636, internal
wiring of the NSSS panels and racks has color-coded insulation.
Associated circuits are treated within a panel or rack in the
same manner as the essential circuits. Where common terminations
are used, the requirements of IEEE Standard 384 are satisfied.

ﬁlcul‘r.'tu] f(o'l‘c‘_""l'c-n O.QQOM\Q\((S l’\ﬁ\lt b?tv\.
a&p.ao betweore 'H’*l Pomr‘rawax. ANMS
qul (lOCbOS’) ayw, Hs +wo ~ 120V ac
UPS  pow v Loeders as doscribed in
cevised Secon 6.1 4. 2.

421.10-6 Amendment 5
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CHAPTER 7
FIGURES (Cont)

Figure No. Title

7.6-2. NMS 1ED

7.6-3 Detector Drive System

7.6~-4 Functional Block Diagram - IRM Channel

7.6-5 APRM Circuit Arrangement - Reactor Protection

System Input

7.6-6 Power Range Monitor Detector Assembly Location
7.6=-7 NMS FCD
7.6-8 Redundant Reactivity Control System Initiation
Logic :
7.6-9 HCGS Redundant Reactivity Control System ARI
Valves
. / \
:‘;‘,? Deleted /E tetvice) Protetion Asseumblies (EPAY) | | 3
L7-1 CRD FCD e Pewer Renge Neudvon Mm’vbﬁna S‘,sy
L7=2 RMCS Block Diagram
3 Reactor Manual Control System Operation

.7-4 Reactor Manual Control Self-Test Provisions
.7=5 Eleven-Wire Position Probe
.7=6 Recirculation Flow Control

7= Feedwater Control System

N e e e I
~
'

.7-8 Simplified Diagram Turbine Pressure & Speed Load
Control Requirements

7.7-9 Deleted |
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HCGS FSAR

coaxial cable. The amplifier is a linear current amplifier waose
veltage output is proportional to the current input and therefore
proportional to the magnitude of the neutron flux. Low level
output signals are provided that are suitable as an input to the
computer, recorders, etc. The output of each LPRM amplifier is
isclated to prevent interference of the signal by inadvertent
grounding or application of stray voltage at the signal terminal

peint.
s @F@uﬂ f.s-u) Sld.3

Power for the LPRM is supplied two non-Class 1E
uninterruptible power sourcespy. P ely half of the LPRMs
are supplied from each bus. Each LPRM amplifier has a separate
power supply in the main control roum, which furnishes the
detector polarizing potential. The LPRM amplifier cards are
mounted into pages in the NMS cabinet, and each page is supplied
operating voltages from a separate low voltage power supply.

- IWSELT A — (Fev #*1)
The trip circuits for the LPRM provide signals to actuate lights
and annunciators. Table 7.6-3 lists the LPRM trips.

Each LPRM may be individually bypassed via a switch on the LPRM
amplifier card. Placing an LPRM in "bypass” sends a signal to
the assigned APRM, electronically causing it to adjust its
averaging amplifier's gain to allow for one less LPRM input. In
this way, each APRM can continue to produce an accurate signal
representing averiqe core power even if some of the assigned
LPRMs fail during operation. If the number of functional
assigned LPRMs drops to 50% of the normal number, the APRM
automatically goes inoperative and a half scram (one trip logic
channel deenergized), rod block, and appropriate annunciation are
generated. Administrative controls ensure that a minimum number
of LPRMs at each level (A, B, C, and D) in the core are
maintained or the APRM is declared inoperative and manually

placed in the tripped state.

In addition to the signals supplied to the APRMs, the LPRMs also
send flux signals to the rod block monitor (RBM). When a central
control r»d is selected for movement, the output signals from the
amplifiers associated with the nearest 16 LPRM detectors are
displayed on the main control room vertical board meters and sent
to the RBM. The four LPRM detector signals from each of the four
detector assemblies are displayed on 1€ separate meters. The
operator can readily obtain readings from all the LPRM detectors
by selecting the control rods in order. These signals from the

7.6-10
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Electrical protection assemblies (EPAs) identical to those used in
the reactor protection system (RPS) (described in Section 8.3.1.5.4)
are installed between the power range NMS and the two 120V AC
feeders from the UPS power sources (see Figure 7.6-11). The EPAs
ensure that the power range NMS never operates under degraded bus
voltage or frequency conditions (undervoltage, overvoltage,
underfrequency). The power range NMS panel (10C608) was analyzed
with this power supply configuration to ensure that no single
failure of the power range NMS could inhibit the proper operation
of the reactor protec:ion, srequired

Sretem o any Other safoty syelen
for the safe operation of the plant. The interfaces between -

power range NMS and the RPS have adequate provisions for separation.
The RPS cabling external to the NMS panel conforms to the separation
idelines of Regulatory Guide 1.75, which the RPS must satisfy.
’;thin the panel, )‘hote the cable and wiring runs to the different
RPS divisions do not conform to the Regulatory Guide 1.75 separation
criteria, fire-resistant "Sil-Temp" tape is wrapped around the
cables and wires. This eliminates the possibility of fault
propagation between the RPS divisions. 1In accordance with paragraph
$.6.2 of IEEE Standard 384, this tape has been demonstrated to be

acceptable. S5 atvm  cacteaa He vod Dblock wender

Yec lovr Ll cendref /\Q‘:(_}n W\AMA.Q CMM a;,d
.s | '

Ao redumdant Aead—w.ka centaol sjstems hes vt been

chWﬂeé.

nod block menten | accnenlatam flew
tevitaet [ /U?acj:r\ WMA“«O WM ’W
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four LPRM strings (16 detectors) surrounding the selected rod are
used in the RBM to provide protection against local fuel
overpower conditions.

7.6.1.4.3 Average Power Range Monitor Subsystem

The APRM subsystem monitors neutron flux from approximately 1% to
above 100% power. There are six APRM channels, each receiving
core flux level signals from 21 or 22 LPRM detectors. Each APRM
channel averages the 21 or 22 separate neutron flux signals from
the LPRMs assigned to it, and generates a signal representing
core average power.

This signal is used to drive a local meter and a remote recorder
located on the main control room vertical board. It is also
applied to a trip unit to provide APRM downscale, inoperative and
upscale alarms, and upscale reactor trip signals for use in the
RPS or RMCS. ,

Refer to Section 7.2.1.1 for a description of the APRM inputs to
the RPS, and Figure 7.6-5 for the RPS trip circuit input
arrangement. APRM trips are summarized in Table 7.6-2.

The APRM scram units are set for a reactor scram at 15% core
power in "refuel” and "startup” modes. When the mode switch is
in "run,” the APRM trip reference signal is provided by a signal
that varies with recirculation flow. This provides a power
following reactor scram setpoint. As power increases, the
reactor scram setpoint also increases up to a fixed setpoint
above '00%. Reactor power is always bounded with a reactor
scram, yet the change in power required to generate the reactor
scram does not vary greatly with the operating power level.

Provision is wmade for manually bypassing one APRM channel at a
time. Calibration or maintenance can be performed without
tripping the RPS. Removal of an APRM channel from service
without bypassing it, bz unplugging a card, by taking the APRM
function switch out of “"operate,” or by having too few assigned
LPRM signals to the APRM, will result in an APRM "inoperative”
condition which causes a half scram, a rod block, and
annunciation

r—+he Same

The APRM channels receive power from/ non-Clase 1F uninterruptible
power soufE:’. Power for each APRM trip unit is supplied from

C 4t Supply the LPRM s (Sec S,gg—jj-,w 2O L),




FROM AC
POWER SUPPLY
1ADL83

(See Fig. 8.3-11, sht. 3)

FROM AC
POWFR SUPPLY
1CD483

(See Fig. 0*11. sht. 3)

o~
59 — S—4——x%
120V AC 120V AC
DIST. PNL DIST.PNL.
1AJ483 | 1CJ483
NON-CLASS 1E
— LPS_SYSTEM _ _
€ra
SOLIDSTATE CLASS 1E €A
FmoTecTive | | NON-ESSENTIAL POWER - o
Y NON-DIVISIONAL crmcuTTRY
e d SAFETY RELATED SYSTEM J
EPA ‘
1DSY EPA
=] PROTECTIVE mvogx:
f”' { _CIRCui™ay
POWER RANGE POWER RANGE
NMS NMS
BUS A BUS B
10C608 10c608
MOPE CREEK
GENERATING STATION

FIGURE 7 .6-11

FINAL SAFETY ANALYSIS REPORT

ELECTRICAL PROTECTION ASSEMBLIES
(EPAs) IN THE POWER RANGE
NEUTRON MONITORING SYSTEM
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SINGLE-FAILURE ANALYSIS FOR THE NEUTRON MONITORING
AND PROCESS RADIATION MONITORING SYSTEMS
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SINGLE-FAILURE:ANALYSIS FOR THE NEUTRON MONITORING
AND PROCESS RADIATION MONITORING SYSTEMS
. g ! 4

Y o

|
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Some of the safety-related portions of the néutron nitorin& systjn (NMS) and

the process radiation monitoring system (PRH§) for the Hope Creek bene.nting

Station (HCGS) are not dtsigf;ted and built to conform 'to the literal separation
guidelines of Regulatory Guide 1.75. This arialysis stablishes the acceptabil-
ity of these portions of the NMS and PRMS by demonst ating that they meet the
single-failure criteria of ltEE Standard 279.' which requires that the conse-
quences of any single, design-basis failure event in a safc’ty-rohhd portion
of the systems be tolerated without the loss of any dafety function.

|

Portions of NMS and PRMS External to the NMS

See Figure 7.1-1 of the HCGS_FSAR for the separations concept of the reactor
protection system (RPS) and its relationship to the NMS. '

Under the reactor vessel, caiﬂes from the in&ividua]' local power-range monitor
(LPRM) detectors and from the individual intgrmediatg-range monitor (IRM)
detectors are grouped to cor'rospond with the RPS triE channe) desi:gnations.
These cable groupings are rup in conduit from the vepsel pedestal area to the
NMS and PRMS panels. | ! '

i }
i !
: '

The radiation monitors on th; main-steam h’nies are physically sepa;rated. The
cabling from the individual sensors to the panels is run in separate metallic
- | ] |

conduit. i :
' ! |

Cabling from the NMS and PRK;S panels to the RPS cabipets is also run in metal-
lic conduit, providing elect'rical isola}:ion Lnd physical soparatioin'of the NMS
and PRMS cabling associated yith the RPS system.

; I
It 15 concluded that the saf:ety-related port?ons of lhe NMS and PI{HS external
to the NMS and PRMS panels adequately conform to the separation crl'itoria of
Regulatory Guide 1.75. i |

0BJ: ra/A08311%-2
8/31/84
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Single Faflure in the NMS and gghs Panels

i

Figures 1 and 2 depict schematically the physical nrrandenent of the equipment
fn NMS and PRMS panels Hll-P608._N11-PS3S. and Nil-9636: The designs of these
panels are similar to those of NMS and PRMS panels used in several RWR plants

accepted by tie NRC. i i

a
The layouls of the panels and the assignments of’ specific RPS trip logic
circuitry provides the designs with the required tolerance to postulated single
failures. The worst-case single failure would be the 1dss of any combination
of trip signals within one bay of any panel. However, the loss of any bay and
its associated wiring would not prevent a scram. A valid scram signal would bé
transmitted via the other bays because of the redundancy in the panel designs
and the interconnections to the RPS (see Figure 7.1-1 of the HCGS FSAR).

The eight IRM channels and the six average power range Lonitor (APRM) channels
are electrically isolated and physically separated. Within the IRM and APRM
modules, analog outputs are derived for use with control room meters, record-
ers, and the process computer. Electrical isolation at the interfaces would
prevent any single failure from influencing the trip unit output.

Physical Separation fn the NMS and PRMS Panels

Adequate separation in the NMS and PRMS panels is achieved by using the bay
design depicted in Figures 1 and 2, by using relay coil-to-contact as suffi-
cient separation/isolation, and by separation between djvisions/channeIs/wiring.
where conformation with Regulatory Guide 1.75 separation criteria cannot be
achieved, the best-effort design is used. '

' '
Circuits that provide inputs to different divisions of the RPS are pﬁysically
separated by airgaps or by the walls between the bays. 'Hithin the panels,
where the cable and wiring runs to the different RPS diyisions do not conform -
to the Regulatory Guide 1.75 separation criteria, fire-Pesistant "5il-Temp"
tape is wrapped around the cables and wires. This olilﬁnatos the possibility
of fault propagation between the RPS divisions. In acc%rdanco with paragraph 5.6.2
of 1EEE Standard 384, this tape has been demonstrated tL be acceptable.

i
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Separated ducts are provided in the panel for the incon!ng circuit wires from
tha sensors that belong to UPS Bus 1 or Bus 2. |
; i
As shown in Figure 3, the isolation/separation procludel the propagation “rom
outside the NMS cabinets failures that could cause the loss of any safety
function.

NMS/PRMS Interface to RPS : :

: |
Although the LPRM sensors are not required to neet Clasn 1E requirements, the
design bases of the APRMs specify that the LPRM sigrals used for the APRMs be
so selected, powered, and routed tha. the APRMs do meet applicable safety '
criteria. The LPRM signal conditioners and associated pow!r supplies are
isolated and separated into groups.

'

L
’

The logic circuitry for the NMS and PRMS scram frip sigéals conforms to the

single-failure criteria. The contact configurations an& failure consequences

associated with IRM A (see Figure 4) and APRM A (see Figure 5) are typical of

the other trip channels and are described in what follows.

¢  With the reactor scram node switch in the "Shutdowg," “Refuel," or “Startup"
positions, IRM A upscale or inoperating signals (unloss bypassed) or
APRM A upscale or inoperative signals (unless bypasepd) would produce a
channel trip of the output relay.

I
¢

®  With the reactor system mode switch in the "Run" pSsituon IRM A upscale
or inoperative signals (unless bypassed) and an APRM A downscale signa!
(unless bypassed) or APRM A upscale neutron trip or upscale thermal trip
or inoperative signals (unless bypassed) would produce a channel trip of

the output relay. : i AJ :
RM

* A trip of the channel output relay for IRM i ard Aora trib of the
channe] output relay for IRM E and APRM E would produce an RPS Al channe!
trip. In PRMS, the log radiation monitor A would produce an RPS Al
channel trip (see Figure 6).
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For NMS, one tripped (unbypassed) channel on the RPS trip system would cause a
half scram. If cne APRM bay were to fail in an untripp&d condition, the
remaining bays would be capable of sending RPS sufficient scram signals to
produce a full scram, even if cne of them were bypassed.
|
As shown in Figures 2 and 7, if one bay of panels H11-P635 or H11-P636 were to
fail in an untripped condition, the remaining bays would be capable of sending
sufficient RPS signals even if one of the IRM channels were bypassed. The IRM
bypass switches can bypass one [RM channel at a time.

Similarly for'PRH§. if one bay were to fail in an untrigped condition} the
remaining bays would be capable of sending sufficient RPS trip signals to
produce a full scram.

Conmon Power Supply Justificatisn

The NM5 is supplied with 120-Vac, 60-Hz power from UPS busses 1 & 2. A design
change has been authorized for the installation on each bus of redundant. _ .
electrical protection assemblies (EPAs), which will monitor the incoming
voltage and frequency.

Any fault in one NMS channel could not cause an unsafe arlure in another
channe! sharing the same low vo1tago power cupply becauce 10=aen fuses are
installed for wire protection, and the power supplies are desigred with
over-voltage and over-current protection circuitry at tﬁeir output.

l
The PRMS is supplied with 120-Vac, 60-Hz power from RPS busses A and B. EPAs
are already installed on each bus to provide voltage and frequency protection.

Any fault in one PRMS channel coh]d not cause an‘unsaf: failure in another
channel sharing the same power supply because 5-amp fusis are installed for
wire protection, and the power supplies are designed uiﬂh over-voltage and
over-current protection circuitry at their output. '

]
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Because of the fail-safe NMS/PRHS logic configuration, & loss of one supply
would result 1n a half scram signal to RPS. Loss of both supplies would result
fn a full scras. ;

; -
Common Associated Circuit Interfaces |

Nonbssential {associated) circuits to common information equipment are current
limited and protected such that their failure cannot joppardizQ an adjacent
circuit. 5 i i

~ | |
Figure 8 providei an example of an associated circuit interface on LPRM card
711. At the zero-to-160-mV computer output, the card i; protected with a 30-MA
fuse. The zero-to-10-V output to the rod block monitor has an additional

isolator protection for the carq.
| [
| |
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FIGURE 4 - IRM Channel A
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