Stendardized Nuclesr Unit
Power Plant System

5 Choke Cherry Road Nicholas A. Petrick
(301) 8698010

August 14, 1981

SLNRC 8l1-68 FILE 029
SUBJ: 1CSB Review

Mr. Harold R. Denton, Cirector
Office of Nuclear Reactor R- julation
U. 5. Nuclear Regulatory Commission
wWashington, D. C. 20555

Docket Nos. SIN 50-482, SIN 50-483, and STN 50-466
Dear Mr. Denton:

Technical review meetings with the NRC's Instrumentation and
Control Systems Branch were held on April 28, May 18-20, June
16-17, and July 27, 1981. The items discussed in this series of
meet ings were classified as agenda items # 1 “hYrough # 68 and ICSB
positions # 1 through # 10, Enclosure A to . s letter provides
the status of the 68 agenda items. A separate SNUPPS letter
addresses the 10 ICSB positions.

fhree of the agenda items require attention beyond that given in
Enclosure A.

#25 In addition to the FSAR changes included with this letter,
there was a question concerning the testing of the reset
capability of specific safety functions following a safely
injection. The testing of the slave relays (GO-GO, NO-GO)
causes certain relays to be mechanically latched up in the
initiating circuits. Ihe relays are unlatched by energizing
the unlatch coil of the relay. Although this is done from the
Safequards test cabinets, the reset (unlatching) may be
accomplished from the Control Koom periodically to reconfirm
the integrity of the wiring and associated components,

#45 SNUPPS plans to make design changes to help insure against /
inadvertent boron dilution. These changes are expected to .600
be the same as 'n=. employed by Comanche Peak. The Fs
Comanche Peak Jrsign was reviewed and approved by the NRC
staff. Confirvatory FSAR changes will be provided after //c

engineering of the changes is more complete. It should be
noted that the Reactor Systems Branch also requested the
above information in an ~uqust 12, 1981 meeting.

#52 The interface criteria provided ii. Appendices B and C of
WCAP-8584, Revision 1 have been met in the SNUPPS design.
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Page Two

Enclosure B to this letter is the response to ICSB agenda item #

50 for the balance-of-plant. Enclosure C to this letter is the
response to ICSB agenda item # 68, Enclosure D to this letter is a
group of FSAR changes that wiil be inciuded in SNUPPS FSAR

Revision 6.
Very truly yours,
>
/ ) - Chve
| Nicholas A, Petrick
| RLS/mt k3620

Enclosure: A: “latus of ICSB Agenda Items
B: Response to item # 50 - BOP
C: Response to item # 68
D: FSAR Changes

cC3 1. K. Bryan UE
D. F. Schnell UE
G. L. Koester KGE
D. T. McPhee KCPL
W. A. Hansen NRC/CAL
. £E. Vandel NRC/WC
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The assumptions incorporated in the analyses were as follows;
a. Initial Operating Conditions

The initial reactor power, RCS temperature, and
pressurizer level are assumed at their maximum values
consistent with steady state full power operation,
including allowance for calibration and instrument
errors. Pressurizer pressure is assumed to be initial-
ly at its rminimum value.

b. Reactivity Coefficients
1. Minimum Reactivity Fzedback Case

A least negative moderator .emperature coefficient
and a least negative doppler-> nly power coefficient.

2. Maximum Reactivity Feedback Case

A conservatively large negative moderator tempera-
ture coefficient and a most negative doppler only
power coefficient.

€. Reactor Control

The reactor was assumed to be in manual control. As
shown in Figures 15.5-4 through 1'.5-11, core power
and average RCS temperature change very little, thus
the effects of automatic rod control would be neg-
ligible.

d. Charging System

Maximum charging system flow based on RCS back pressure
from one centrifugal charging pump is delivered to

the RCS. The charging flow is assumed to have the

same boron concentration as the RCS.

e. Reactor Trip

The transient is initiated by the pressurizer level
channel which is used for control purposes failing
low. As a worst single failure, another pressurizer
level channel fails low, defeating the two out of
three high pressurizer level trip.

RESULTS

Figures 15.5-4 through 15.5-11 show the transient response due
to the charging system malfunction. 1In all the cases analyzed,
core power and RCS a~vrage temperature remain relatively
constant.

15.5-4b Rev. 6
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Cases where the pressurizer spray is inoperable show the
pressurizer level increases at a relatively constant rate.
This is because the pressurizer pressure initially rises very
quickly to the pressure at which the relief valves open and
remains there.

Cases where the pressurizer spray is operable shov the pressurizer

level increases with varying rates. Spray actuatic> tends to
keep the pressurizer pressure lower for several minutes, "thirh
allows the charging pumps to deliver more flow. Eventually,
pressurizer pressure does increase enough to open the relief
valves.

Times at which the operator would receive alarms are listed in
Table 15.5-~1.

15.5.2.3 Conclusions

Results show none of the operating conditions during the
transient approach core limits. Because the high pressurizer
level trip has been defeated by failures, the transient must

be terminated by the operator. The sequence of eveats presented
in Table 15.5-1 show the operator has sufficient time to take
corrective action.

15.5-4c¢ Rev. 6
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TABLE 15.5-1 (heet 1)

TIME SEQUENCE OF EVENTS FOR INC N WHICH RESULT
IN AN INCREASE IN REACTOR . ' INVENTORY

Time
ccident Event (sec)

Inadvertent actuation of

the ECCS during power Spurious SIS gen-

operation erated; two cen-
trifugal charging
pumps begin 1n-
jecting borated
water

Turbine throttle
valve wide open;
load begins to drop
with steam pressure

Low pressurizer pres-
sure reactor trip
setpoint reached

rod motion

Chemical and volume Two pressurizer level

control system mal func- channels fail low

tion, minimum reactivity

feedback, without pres- Maximum chargin

surizer spray from one cent:
charging pump
begun

g flow
1fugal
18

Letdown is 1isolated

Lo-lo-pressurizer level
alarm

pressurizer pres-
e alarm

Pressurize: relief
valve setpoint reached
HI pressurizer level
alarm from the one
working level channel

Pressurizer fills
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TABLE 15.5-1 (Sheet 2)

Chemical and volume
contreol system maifunction,
minimum reactivitv feed-
back, with pressurizer
spray

Chemical and volume
contrul system malfunction,
maxirum reactivity feed-
barck, without pressurizer

Two pressurizer level 0.0
channels fail low

Maximum charging flow
from one centrifugal
charging pump is begun
Letdown is isolated

Lo~lo pressurizsr level

alarm

Pressurizer spray 55
actuated

Hi pressurizer level 739

alarm from the one
working channel

Hi pressurizer pres- 958
sure alarm

Pressurizer relief 1,057
valve setpoint reached

Pressurizer fills 1,473

Two pressurizer level 0.0
channels fail low

Maximum charging flow
from one centrifugal
charging pump is begun
Letdown is isolated

Lo=-lo pressurizer level
alarm

Hi pressurizer pressure 65
alarm

Pressurizer relief 78
valve setpoint reached

Hi pressurizer level 951
alarm from the one
working level channel

Pressurizer fills 1,346

Rev. 6
8/81
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TABLE 15.5-1 (Sheet 3)

Chemical and volume
control system malfunction,
maximum reactivity feed-
back, without pressurizer

spray

Two pressurizer level
channels fail low

Maximum charging flow
from one centrifugal
charging pump is begun
Let''own 1s isolated

Lo-1lo pressurizer lev
alarm

Pressurizer spray
actuated

Hi pressurizer level
alarm from the one
working level channel

Hi pressurizer pres-
sure alarm

Pressurizer relief
valve setpoint reached

Pressuricer fills

0.0

40

693

906

1,013

1,429

Ienvny
rm o
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FIGURE 15.5-11
CHEMICAL AND VOLUME CONTROL
SYSTEM MALFUNCTION MAXIMUM

REACTIVITY FEEDBACK, WITH
{ PRESSURIZER SPRAY
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FIGURE 15.5-10
CHEMICAL AND VOLUME CONTROL
SYSTEM MALFUNCTION MAXIMUM

REACTIVITY FEDBACK, WITH
PRESSURIZER SPRAY
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FIGURE 15.59

CHEMICAL AND VOLUME CONTROL

SYSTEM MALFUNCTION MAXINUM

REACTIVITY FEEDBACK, WITHOUT
PRESSURIZER SPRAY
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CHEMICAL AND VOLUME CONTROL
SYSTEM MALFUNCTION MINIMUM
REACTIVITY FEEDBACK, WITH
PRESSURIZER SPRAY
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SYSTEM MALFUNCTION MINIMUM
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c. The control bank withdrawals are programmed such that
when the first bank reaches a preset position, the
second bank begins to move out simultaneously with
the first bank which continues to move toward its
fully withdrawn position. Vhen the second bank
reaches a preset position, the third bank begins to
move out, and so on. This withdrawal sequence con-
tinues until the unit reaches the desired power
level. The control bank insertion sequence is the
opposite.

d. Overlap between successive control banks is adjustable
between 0 to 50 percent (0 and 115 steps), with an
accuracy of tl1 step.

e. Rod speeds for either the shutdown banks or manual
operation of the control banks are capable of being
controlled between a minimum of 6 steps per minute
and a maximum of 72 (+0, -10) steps per minute.

7.7.1.2.2 Features

Credible rod control equipmenc malfunctions which could
poterntially cause inadvertent positive reactivity insertions
due to inadvertent rod withdrawal, incorrect overlap, or
malpositioning of the rods are the following:

a. Fai'ures in the manual rod controls:
1. Rod motion control switch (in-hold-out)
2. Bank selector switch

b. Failures in the overlap and bank sequence program
control:

1. Logic cabinet systems
2. Power supply systems
c¢. Failures in the manual rod controls
1. Failure of the rod motion control switch

The rod motion control switch is a three-position
lever switch. T"“e three positions are "In,"

"Hold," and "Out." These positions are effective
when the bank selector switch 1s in manual. Failure
of the rod motion control switch (contacts failing
short or activated relay failures) would have the
potential, in the worst case, to prodi.'e positive
reactivity insertion by rod withirawal when the

bank selector switch is in the manual position or

in a position which selects one of the banks.

7.7=6 Rev. 6
8/81
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when the bank selector switch is in the automatic
position, the rods would obey the automatic
commands and failures in the rod motion control
switch would have no effect on the rod motion
regardless of whether the rod motion control
switch is in "In," "Hold," or "Out."

In the case where the bank selector switch is
selecting a bank and a failure occurs in the rod
motion switch that would command the bank "Out"
even when the rod motion control switch was in an
"In" or "Hold" position the selected bank could
inadvertently withdraw. This failure is bounded
in the safety analysis (Chapter 15.0) by the
uncontrolled bank withdrawal subcraitical and at
power transients. A reactivity insertion of up
to 75 pcm/sec is assumed in the analysis due to
rod movement. This value of reactivity ins=rtion
rate is consistent with the withdrawal of two
banks.

Failure that can cause more than one group of
four mechanisms to be moved at one time within a
power cabinet 1s not a credible event because the
circuit arrangement for the movable and Jift
coils would cause the current available to the
mechanisms to divide equally between coiis in the
two groups (in a power supply). Th~s drive mecha-
nism is designed so that it will not opera*e on
half current. A second feature in this scenario
would be the multiplexing failure detection
circuit included in each power czbinet. <ais
circuit would stop rod withdrawal (or insertion).

The second case considered in the potential for
inadvertent reactivity insertion due to possible
failures is when the selector switch is in the
manual position. Such a case could prnduce, with
a failure in the rod motion control switch, a
scenario where the rods could inadvertently
withdraw in a procrammed sequence. The overlap
and bank sequence . .e programmed when the selec-
tion is in either automatic or manual. This
scenario is also bcunded by the reactivity values
assumed in the SAR accident analysis. In this
case, the operator can trip the reactor, or the
protection system would trip the reactor via
power range neutron flux-high, or c¢ver*=mperature
AT.

Failure of the bank selector switch

A failure of the bank selector switch produces no
consequcnces when the "in-hold-out" manual switch

7.7=-6a Rev. 6
8/81
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is in the "Hold" position. i:is is due to the
following design feature:

The bank selector switch is series wired with the
in-hold-out lever switch for manual and individual
control rod bank operation. With the in-hold-out
lever switch in the "Hold" position, the bank selec-
tor switch can be positioned without rod movement.

Failures in the overlap and bank sequence program
contrel

The rod cor*rol system design prevents the movement of
the groups out of sequence as well as limiting the
rate of reactivity insertion. The main feature that
performs the function of preventing malpositioning
produced by groups out of sequence is included in the
block st ervisory memory buffer and control. This
circuitry accepts and stores the externally generated
command signals. In the event of out of sequence
input command tov the rods while they are in movement,
*his circuit will inhibit the buffer memory from
accepting the command. If a change of signal command
appears, this circu:t would stop the system after
allowing the slave cyclers to f.iish their current
sequencing. Fai ire of the components related to this
system will also produce rod deviation alarm and
insertion limit alarm. Failures within the system
such as failures of supervisory logic cards, pulser
cards, etc., will also cause an urgent alarm. An
vrgent alarm will be followed by the following
actions:

Automatic de-energizing of the lift coil and reduced
current energizing of the stationary gripper coils and
movable grpper ccils

Activation of the alarm ligat (urgent failure) on the
power supply cabinet front panel

Activation of rod contrcl urgent failure annunciation
window on the plant annunciator

The urgent alarm is produced in general by:
Regulation failure detector

Phase failure detector

Logic error detector

Multiplexing error detector

Interlock failure detector

7.7=-6b Rev. 6
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Logic cabinet failures

The rod control system is Zesigned to limit the
rod speed control signal output to a value that
causes the pulser (logic cabinet) to drive the
control r~ 1 driving mechanism at 72 steps per
minute. If a failure should occur in the pulses
or the reactor control system, the highest step-
ring rate pcssible is 77 steps per minute, which
corresponds <o one step every 780 milliseconds.

A comwanded stepping rate higher than 77 steps
per minute would result in "GO" pulses entering

a slave cycler while it is sequencing its mech-
anisms through a 780 millisecond step. This con-
dition stops the cortrol bank motion automatice-
ally, and alarms are activated locally and in the
control room. It also causes the affected slave
cycler tc reflect further "GO" puls=<s uiicil it is
reset.

Failures that cause the 780 millisecond step
sequence time to shorten will not result in higher
rod speeds, since the stepping rate is propor-
tional to the pulsing rate. Simultaneous failures
in the pulser or iod control system and in the
clock circuits that determine the 780 millisecond
stepping sequence could result in higher CRDM
speed; however, in the unlikely event of these
simultaneous multiple failures the maximum CRDM
operation speed would be no more than approxi=-
mately 100 steps per minute due to mechanical
limitation. Tnis speed hes been verified by tests
conducted on the CRDMs.

The positive reactivity insertion rates for these
failure modes, including the 100 steps per minute,
are bounded by the Chapter 15.0 SAR analysis
assumptions.

Failures causing movement of the rods out of
seguence:

No single failure was discovered (Ref. 2) that
would cause a rapid uncontrolled withdrawal of
Control Bank D (taken as worst case) when operat-
ing in the automatic bank overlap control mode
with the reactor 2t near full power output. The
anaiysis revealed that many of the frilures pos-
tulated were in a safe direction and that rod
movement is blocked by the rod urgent a'arm.

7.7=6¢ Rev. 6 |
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2. Power supply system failures

Analysis of the power cabinet disclosed no single
component failures that would cause the uncon-
trolled withdrawal of a group of rods serviced by
the power cabinet. The analysis substantiates
that the design of a power cabinet is "fail-
preferred" with regard to a rod withdrawal acci-
dent if a component fails. The end results of the
failure is either that of blocking rod movement or
that of dropping an individual rod or rods or a
group of rods. No failure, within the power cab-
inet, which could cause erroneous drive mechanism
operation will remain undetected. Sufficient
alarm monitoring (including "urgent" alarm) is
provided in the design of the power cabinet for
fault detection of those failures which could
cause erroneous operation of a group of mecha-
nisms. As noted in the foregoing, diverse moni=-
toring systems are available for detection of
failures that cause the erroneous operation of

an individual control rod drive mechanism.

In summary, no single failure within the rod control system
can cause either reactivity insertions or mal-positioning

of the control rods resulting in core thermal conditions not
bounded by analyses contained in Chapter 15.0.

7.7.2.3 Plant Control Signals for Monitoring and Indicating

7.7.1.3.1 Monitoring Functions Provided by the Nuclear
Instrumentation System

The power range channels are used to measure power level,

axial flux imbalance, ard radial flux imbalance. These channels
are capable of recording overpower excursions up to 200 percent

of full power. Suitable alarms are derived from these signals,

as descr:bed below.

Basic power range signals are:
a. Total current from a power range detector (four
signals from separate detectors); these detectors are
vertical and have a total active length of 10 feet.

b. Current from the upper half of each power range
detector (four signals).

c¢. Current from the lower half of each power range
detector (four signals).

7.7-64 Rev. 6
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The following (including standard signa. processing for ~ali=-
bration) are derived from these basic signals:

a. Indicated nuclear power (four signals).

b. Indicated axial flux imbalance (A¢), derived from
upper half flux minus lower halr flux (four signals).

7.7-6e Rev. 6 |
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trip from full power. This heat sink is provided by the
combination of controlled release of steam to the condenser
and by makeup of feedwater to the steam generators.

The steam dump system is controlled from the re: “tor coolant
aver( ;- temperature signal whose setpoint values are programmed
as a function of turbine load. Actuation of the steam dump is
rapid to prevent actuation of the steam generator safety
valves.

With the dump valves open, the average coolant temperature
starts to reduce quickly to the no-load setpoint. A direct
feedback of temperature acts to proportionally close the
valves to mirimize the total amount of steam which is bypassed.

The feedwater flow is cut off following a reacter trip when
the average coolant temperature decreases below a given
temperature or when the steam generator water level reaches a
given high level.

Additional feedwater makeup is then controlled manually to
restore and maintain steam generator water level wvhile assuring
that the reactor coolant temperature is at the desired value.
Residual heat removal is maintained by the steam header pressure
centroller (manually selected), which controls the amount of
steam flow to the condensers. This controller operates a
portion of the same steam dump valves to the condensers, which
are used during the initial transient following turbine and
reactor trip.

The pressurizer pressure and level fall rapidly during the
transient because of coolant contraction. The pressurizer
water level is programmed so that the level following the
turbine and reactor trip is above the heaters. However, if
the heaters become uncovered following the trip, the chemical
and volume control system will provide full charging flow to
restore water level in the pressurizer. Heaters are then
turned on to restore pressurizer pressure to normal.

The steam dump and feedwater control systems are designed to
prevent the average coolant temperature from fal. ng below the
programmed no-load temperature following the trip to ensure
adequate reactivity shutdown margin.

7.7.3 REFERENCES

o Lipchak, J. B., "Nuclear Instrumentation System,"
WCAP-8255, January, 1974. (For additional background
information only.)

2- Shopsky, W. E., "Failure Mode and Effects Analysis
(FMEA) of the Solid State Full Length Rod Control
System," WCAP-8976, August 1977.
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TABLE 1.6-2 (Sheet 16)

ne 4,)

ﬁ{\_westinghouse FSAR Report (1)
% ~Topical Revision Section Submitted Review
| %+ HReport No. Title Number Reference to the NRC Status

WCAP-8872 "Design, Inspection, Operaticn Rev. 0 12:1 4/27/77 B
and Mainienance Aspects of the
Westinghouse NSSS to Maintain
Occupational Radiation Exposures
as Low as Reasonably Achievable."

b

WCAP-8892~-A "Westinghouse 7300 Series Rev. 0 7i
Process Contrel System Noilse
Tests"

6/15/77 A

WCAP-8929 "Benchmark Problem Solutions Rev. 0 3.9(N) 5/26/77 U |
Employed for Verification of
the WECAN Computer Program"

WCAP-8963 (P) "Safety Analysis for the Rev. 0 4.2 3/31/74 A
WCAP-8964 Revised Fuel Rod Internal 8/11/77
Pressure Design Basis"

WCAP-8976 "Failure Mode and Effects Rev. 0
Analysis (FMEA) of the
Solid State Full Length
Rod Control System"

~ b

.6, 10/26/77 u
7

WCAP-9168 (P) "westinghouse Em:rgency Core Rev. 0 15.6 9/27/77 U
WCAP-9150 Cooling System Evaluation

Model - Modified October

1975 Version"

WCAP-9179 (P) "Properties of Fuel and Core Rev. 1 4.2 8/2/78 U
Component Materials"
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15.3.2 COMPLETE LOSS OF FORCED REACTOR COOLANT FLOW

15.3.2.1 ldentification of Causes and Accident Description

A complete loss of flow accident may result from » simultane-
ous loss of electrical supplies to all reactor c~-olant pumps.
I1f the reactor is at power at the time of the arcident, the
immediate effect of loss-of-coolant flow is a r.pid increase
in the coolant temperature. This increase coul. result in a
DNB with subsequent fuel damage if the reactor were not
tripped promptly.

Noimal power for the reactor coolant pumps is supplied through
busses from a transformer connected to the generator. When a
generator trip occurs, the busses are automatically trans-
ferred to a transformer supplied from external power lines,
and the pumps will continue to supply coolant flow to the
core. Following any turbine trip where there are no electri-
cal faults which require tripping the generator from the
network, the generator remains connected to the network for
approximately 30 seconds. The reactor coolant pumps remain
connected to the generator, thus ensuring full flow for 30
seconds after the reactor trip before any transfer is made.

A complete loss of flow accident is classified as an ANS
Condition III event (an infreqguent fault), as defined in
Section 15.0.1. The folloving signals provide protection
against this event:

a. Reactor coolant pump power supply undervoltage or
under frequency
b. Low reactor coolant loop flow

The reactor trip on reactor coolant pump undervoltage is
provided to protect against conditions which can cause a loss
of voltage to all reactor coolant pumps, i.e., station black-
out. This function is blocked below approximately l0-percent
power (Permissive 7).

The reactor trip on reactor coolant pump underfreqguency is
provided to trip the reacto: for an underfrequency condition,
resulting from frequency disturbances on the power grid.
Reference 3 provides analyses of grid frequency disturbances
and the resulting NSSS protection reguirements which are
applicable to the SNUPPS units.

Reference 3 shrws that the underfrequency trip of the reactor
coolant pump brcakers is not required for grid decay rates up
to 5 hz/sec. Grid stability and transient analyses for both
the Wolf Creek and Callaway sites show maximum grid decay
rates of less than 5 hz/sec. Therefore, the reactor coolant
pump breaker trip on under frequency (Figure 7.2-1, Sheet 5)
is not a safety function in the SNUPPS design.
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The reactor trip on low primary coolant loop flow is provided
to protect against loss of flow conditions which afrect only
one reactor coolant loop. This function if generate?® by two
out of three low flow signals per reactor coolant loop. Above
Permissive 8, low flow in any loop will actuate a reactor
trip. Between approximately lO-percent power (Permissive 7)
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7.1.2.1 Design Bases

The design base: for the safety-related systems are providad
in the respective suctions of Chapter 7.0.

7.1.2.2 Independence of Redundant Safety-Related Systems

The saf:ty-related systems are designed to mect the indepen-
dence and sepavation requirements of GDC-2? and Section 4.6 of
1EEE Stancdard 279-1971.

The electrical power supply, instrumentation, and control
conductors for redundant circuits of a nuclear plant have
physical separation to precerve the redundancy and to 2nsure
that no single credible event will prevent operation of the
associated function. Critical circuits and functions include
power, control, and analog instrumentation associated with the
operation of the safety-related systems. Events considered
credible and considered in tre design include the effects of
short circuivs, pipe rupture, =issiles, and fire.

7.1.2.2.1 General

The physical separation criteria for redundant safety-related
system sensors, sensing lines, wireways, cabies, and compo-
nents on racks meet the recommendations contained in Regulatory
Guide 1.75 with the following comments:

a. The protection systems use redundant instrumentation
channels and actuation trains and incorporate physical
and electrical separation to prevent faults in one
channel from degrading any other protection channel.

b. Where no redundant circuits share a single ~ompartment
of a safety-related instrumentation rack and these
redundant safety-related instrumentation racks are
physically separated, the recommendations of Position
C.16 of Regulatory Guide 1.75 do rot apply.

c¢. Redundant, isolated control signal cables leaving
the protection racks are brought into close proximity
elsewhere in the plant, such as the control board.
It could be postulated that electrical faults, or
interference, at these locations might be propagated
into all redundant racks and degrade protection
circuits because of the close proximity of protection
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and control wiring within each rack. Regulatory

Guide 1.75 (Reyulatory Position C.4) and 1EEE Standard
384-1974 (Section 4.5(3)) provide the option to
demonstrate by tests that the absence of physical
separation could not significantly reduce the avail-
ability of Class IE circuits.

Westinghouse test programs have demonstrated that

Class IE protection systems (nuclear instrumentation
system, solid state protection system, and 7300

process control system) are not degraded by non-Class IE
circuits sharing the same enclosure. Conirormance to

the requirements of .EEE Standard 279-1971 and Regulatory
Guide 1.75 has been established and accepted by the

NRC, based on the following which is applicable to

these systems at the SNUPPS sites.

Tests conducted on the as-built designs of the nuclear
instrumentation system and sclid state protection
system were reported and accepted by the NRC in
support of the Diablo Canyon application (Docket Nos.
50-275 and 50-323). Westinghouse considers these
programs as applicable to all plants, including
SNUPPS. Westinghouse tests on the 7300 process
contrcl system were covered in a report entitled,
"7300 Series Process Control System Noise Tests,"
subsequently reissued as Reference 2. In a letter
dated April 20, 1977 (Ref. 3), the NRC accepted the
report in which the applicability of the SNUPPS
p’ants 1s estaprlished.

d. The physical separation criteria for instrument |
cabinets within the NSSS scope meet the recommenda-
tions contained in Section 5.7 of IEEE Standard
384~1974. Compliance with specific positions of
Regulatory Guide 1.75 is given in Chapter 8.0.

7.1.2.2.2 Specific Systems

Independence is maintained throughout each system, extending
from the sensor through to the devices actuating the protective
function. Physical separation is used to achieve separation
of redundant transmitters. Separation of field wiring is
actieved using separate wireways, cable trays, ccnduit runs,
and c...tainment penetrations for each redundant protection
charael set. Redundant analog eguipment is separated by
locsting modules in different protection rack sets. Each
redundant channel set is energized frr . a separate ac power
feed.

There are four separate protection sets. Each pr tection set
contains several channels, each channel sensing a different
variable. Separation of redundant analog channel: begins at
the proress sensors and is maintained in the field wiring,

7.1=-6 Rev. €
8/81



