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NIAGARA MOHAWK POWER CORPORATION/300 ERIE BOULEVARD WEST, SYRACUSE, N.Y. 13202/ TELEPHONE (315) 474-1511

Septenber 13, 1984
(NMP2L, 0152)

Mr. A. Schwencer, Chief
Licensing Branch No. 2
U.S. Nuclear Regulatory CommissSion
Washington, D.C. 20555

Re: Nine Mile Point Unit 2
Docket No. 50-410

Dear Mr. Schwencer:

Enclosed for your use and information are the Nine Mile Point Unit 2
responses to the Nuclear Regulatory Commission's Safety Evaluation Report
open items. This information has been previously discussed with your staff
and is submitted to aid your review of the Unit 2 licence application for
the resolution of these open items. This information includes Safety
Evaluation Report open items 421.3, 421.4 421.10, 421.13, 421.15, 421.18,
421.20, 421.23, 421.25, 421.27, 421.28, 421.34, 421.36, 421.37, 421.42,
421.43, 421.44, 421.47.

The enclosed will be included in the next Final Safety Analysis Report
Amendment.

Very truly yours,

C.V. Mangan
Vice President
Nuclear Engineering & Licensing

NRL; ja
Enclosure
xXc: Project File (2)
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UNITED STATES OF AMERICA " j
NUCLEAR REGULATORY COMMISSION

In the Matter of ) ﬂ ;

Niagara Mohawk Power Corporation ) Docket No, 50-410 l

A

(Nine Mile Point Unit 2) ) i
AFFIDAVIT

O et

W
C.V. Mangan, being duly sworn, states that he is Vice President
of Niagara Mohawk Power Corporation; that he is authorized on
the part of said Corporation to sign and file with the Nuclear
Regulatory Commission the documents attached hereto; and that
all such documents are true and correct to the best of his
knowledge, information and belief.

2 I ANALN
Q N
Subscribed and sworn to before me, a Notary Public in and the

the State of Maryland and County of Montgomery, this 13 day of
September 1984. “

Notary Public in ang for

Montgomery County, Marylapd

[

~

My Commission expires:

7/1 [t | ,‘ TR
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Nine Mile Point Unit 2 ESAR ¢

QUESTION F421.3 (7.1, 7.2, 7.3, 7.4, 7.5, 7.6)

Identify any "first-of-a-kind" instruments used in or

providing inputs to safety-related systems. Identify each,

application of a microprocessor, multiplexer or computer
system where they are in or interface with safety-related
systems.

RESPONSE

pof ;
E,r”Tﬂe Unit 2 transient analys;s recording system utilizes the

[»)

(4

,validyne remote signal multiplexer, MC3TOAD-Q2, to provide
‘isolation” of lE signala from non-1lE equipment. The
multiplexer unit and associated plug-in signal c¢onditioning
modules provide 3he signal conditioning, multiplexing, and
A/Q conversion to process and transmit up to 32 channels of
nput data. ) .

The following components describe the multiplexer and its
associated components:

1. MC370AD-Q2 Remote multiplexer/module case

2. AB295-Q2 - Analog multiplexer board

3. AD296~Q2 A/D converter board

4, PS294-Q2 Multiplexer/AID power supply brand
s. PS171-Q2 Signal/conditioning power, supply
6. PS324-Q2 . Remote DC power supply :

7. CD173-9Q2 High gain carrier demodulator

8. BA332-02 Buffer amplifier

9. BA332-150-Q2 Buffer amplifier

l1o0. DI338-24-Q2 Digital encoder plug-in module

For details of testing against EMI, short circuit failures,
voltage faults and/or surges, and the summary of performance
characteristics, see the Environmental Qualification

————— AR RIS CROTTAAEE & SEmEPAtmeus Lwa it W e t o — Ty —— . e e
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document. Ths 37,.';'...*,...1 ferforms  »o control funclrem o4 s

vied fo W s el Y /IA..'T msnlO-‘-'“-j,
The Unit 2 digital’ radiation monitoring system (DRMS)
supplied by Kaman Instrumentation provides isolation of 1E
digital, analog, and communication signals <from non-1lE

equipment.
The following modules describe the DRMS isolators.

1. KESIM - Kaman safety radiation monitoring:

system isolation module provides
electrical isoclation between the
serial data lines of the Class 1lE
data acquisition units and the
non-1lE redundant microcomputers.

Amendment 9 " Q&R F421.3-1 March 1984
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N éor details of testing against EMI, short circuit failures,
. voltage faults and/or surges, and the summary of performance
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Nine Mile Point Unit 2 FSAR .

2. KEI-D - Kaman digital isolation module 1.54
provides isolation between the
Class 1E and non-1E digital signals.

3. KEI-A - Kaman analog isolation module 1.57
provides isolation Dbetween the
Class 1lE and non-lE analog signals.

NN
LN

; characteristics, sSee the Environmental Qualification
document:. ‘ :
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NINE MILE POINT 2 FSAR

QUESTION

421.3 Identify any "first-of-a-kind" instruments used in"or
providing inputs to safety-related systems. Identify’each
7.13 application of a mircroprocessor, multiplexer or computer
7.2 system where they are in or interface with safety-related
7.3 systems. . . .
7.4 ) . ) X
7.5) - . b
(7.6) !

RESONSE

T W2 - w
Efﬁ:”fii There are no "first-of-a-kind" instruments ued in or providing
" inputs to safety-related systems.

. 2)- Microprocessors are used as an integral part of .the Redundant
' Reactivity Control System (RRCS). Four microprocessors
(2/division) receive input signals, (e.g. low water level, high
dome pressure, APRM downscale), process them against a time base
.formula, and generate output signhals (e.g. ARI, recirc pump trip,
feedwater runback) to other systems. Details of RRCS operation are
discussed in Section (7.6.1.X). In addition to these data
processing microprocessors, the RRCS has 4 microprocessors
$2/division; for monitoring power supply status, 2 microprocessors
1/division) for assisting in the calibration of RRCS process
instrumentation, and 2 microprocessors (1/division) to perform
automatic on-line testing.of the safety related RRCS system.
Hardware failures are annunciated and faults localized via use of a

local keyboard/display. . s

The performance monitoring system (PMS), which interfaces with
safety-related systems, is a non-safety-related system. Isolation
of safety-related inputs to the PMS is shown functionally in the

-- logic diagrams and elementary diagrams listed in Table 1.7-1 and
provided to the NRC. .

KC:pes:pc/118B-3.2
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Nine Mile Point Unait 2 FSAR

QUESTION F421.4 (7.1, 7.2, 7.3, 7.4, 7.5, 7.6)
1.11

Section 7.1.2.3 of the FSAR provides a brief discuasion on .
-~ conformance to Reg. Guide 1.47. Discuss in detail the 1.13

design of the bypassed and inoperable status indication 1.14

using detailed schematics. Include the following 1.15

information in the discussion:

1.17

l. Compliance with the recommendations of Reg. Guide 1.47
. 1.18

. and Reg. Guide 1.22 Position D.3a and 3b.
] .

2 2. The <design philosophy used in the selection of 1.19

equipment/aystems to be monitored, including auxiliary 1.20

and support systems, . ‘ 1.21

noparable status 1.22

1.23.

1.24

3. How the design of the bypass and
indication aystems comply with Positions Bl through Bé6

of ICSB Branch Technical Poasition 21.

4. The 1list. of system automatic and manual bypasses as it 1.25
pertains to the recommendations of Reg. Guide 1.47. 1.26

5. Discuss . hardware features- employed to provide a 1.27

consolidated, human factored, display of the bypassed 1.28
and xnoperablo status of ESF equipment. ~u\\}.29
RESPONSE 1.31
Seetun [-€ e Cecikhy £ u.\Cl(f
1. Refer to €l&pter D for degrees of compliancepyW! SRRy 13
1.34

2. Automatic bypassed and inoperable status indication is
provided for all systams that affect plant safety. This 1.36
indication system accompanies any operational proccduto

for all safety-related systems.

Any deliberate action which makes a support syéfem 1.38
inoperable and also inhibits the proper function of a 1.39

dependant safety system will also be automatically
indicated.
)Equ1pmen§_ within the aupport1ng/safcty-related systems 1.40
0 tha - D 1.4l
is -annuncxated (component lavel). In this 1.42 o

~——

group, e equipment that when bypassed causes a system

to be defeated, will contribute to its respective system 1.43
level annunciator and indicate a bypassed system
condition. If a system is declared inoperable, whether 1.44
it be a redundant portion of a system or a total system, 1.45
and also supports other systems, the bypassed and
linoperable indication will cascade into the dependent 1l.46

.gysrcnas | ]
Amendment 9 Q&R F421.4-1 March 1984
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.21
.22

.24

Y. The fauoww! kst of s s:*i“_, oL P"M{ut widh 2.27

J 2.28

by pass indpwable s

System . Systems Coptaining Bvpassed/Inoperable 2.3562_
Mnemonic Requirements - 2.36
ADS Automatic De-ressurzvaczon System (§§$F ’%*ﬂa{k 38
L eI X T ed 87 S s - ;._. 3 b(
BYS Battery System " ) 2 41
-CCP Reactor Building Closed Loop Cooling Nater 2.52
—~ : (Component Level Only) 2.53
\ .
CMS ' Containment Atmosphere Monitoring ) 2.55
cps Primary Containment Purge (Component Lavel ' 2.57
Oonly) 2.58
* CSH High Pressure Core Spray ~ Power Supply 3.2
CSL Low Pressure Core Spray 2 3.4
" DER . Reactor Building Equipment Drains (Component 3.6
Level Only) 3.7
EGA Standby Diesel Generator Air Startup 3.9
EGF Standby Diesel Generator Fuel 3.11
EGP Standby Diesel Generator Protection (Breaker) 3.13
EGS.~ Standby Diesel Generator Protection 3.15
) (Generator) 3.16
EJS Standby Station Service Substation 3.18
ENS Standby Station Service Supply Breakers 3.20
Amendment 9 Q&R F421.4-3 March 1984
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the bypassed and inoperable status indication system be
Class 1E. However, the control c¢ircuit wiring is
associated with the Class 1lE components and is designed
in accordance with Class 1lE requirements. Optical
isolation will be employed to separate the annunciator,
which is a non-Class 1lE circuit, from the bypassed and

inoperable logic circuits.

The component level inoperability will be displayed
using master specialty switch-light units within their
respective operating area on the control panel.

The system-level indicators used are the standard plant
annunciator windows separated into divisions if
applicable. At the systew levcl, the indicators will be
accompanied by an audible alarm. All bypassed and

Amendment 9 Q&R F421.4-4 March 1984

chl217718£qr9d
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3.26
3.28
3.30
3.32
3.34

3040

‘3.42

344
3.46
3.48
3.50

System Systems Containing Bypassed}lnoperable
Mnemonic Requirements
EFPW Fire Protection -~ Water (Component Level Only)
.EWS Feedwater System (Component Level Only)
GTS Standby Gas Treatment
HCS T8 Hydrogen Recombiner
HVC ‘Control Building Air Conditioning
HVK Control Building Chilled Water
HVP Standby Diesel Generator Building Ventilation
HVR Reactor Building “-Venti lation (Caw L"d on[‘1)3-;36 h
HVY Yard Structure V'entilation’:(co,?mu& """‘ onlu\3-38
Iaé Instrument Air (Component ﬁhvel Only) ]
Mss Main Steam iComponené peﬁeé only) .
RHS . Residual Beat Removal .0
SEC gée%‘};al Pool Cooling ana S22 E em s
SWP /\Service Water ’
wcs Reactor Wate}'CIeanup (Component Level Only)
. e — e
S. It is not a requirement of Regulatory Guide 1.47 that

3.57
3.58
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inoperable status indication has /\aher
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Amendment 9 . Q&R F421.4-5
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Nine Mile Point Unit 2 FSAR

QUESTION F421.10 (7.1)

Section 1.10 of the FSAR provides a response to NUREG-0737.
The discussion on item II1.D.3 does not mention alarms
associated with the valve position indication. Confirm that

" alarms are provided .in conjunction with the position

monitoring system. The discussions on items I1.K.3.13,
I1.K.3.21 and I1.K.3.22 briefly address modifications that
will be made to the RCIC and HPCS systems. Provide a
detailed discussion on the design modifications proposed for
these systems. Use one-line diagrams and other drawings as
appropriate.

" RESPONSE

See revised Section 1.10 for Item I1I.D.3.

TMI Item II.K.3.13 resulted in the modification of the RCIC
system to allow automatic restart after RCIC system shutdown
due to high water 1level (Level 8) signal. Instead of
tripping the RCIC turbine which required operator action to
allow restart of the system, RCIC steam supply valve
E51-F045 1is closed, shutting down RCIC turbine/pump
operation. Four separate transmitter/trip units energize
individual relays, arranged in a one-out-of-two-twice 1logic
configuration, to provide the closure signal for the valve
FO45. 1If the water 1level falls to Level 2, the system
initiation logic will reopen the steam supply valve,
restarting RCIC operation.

See revised Section 1.10 for Item 11.K.3.21.

TMI Item II.K.3.22 resulted in the modification of the RCIC
system to allow automatic switchover of pump suction from
the condensate storage tank to the suppression pool if the
condensate storage tank falls to a preset 1low level. Low
level in the tank is monitored by two redundant level
transmitters. If either transmitter senses low level, pump
suction 1is automatically transferred to the suppression
pool. These are different transmitters/trip units from
those that activate switchover for the HPCS system. The
condensate storage tank suction valve will be signaled to
close upon opening of the suppression pool suction valve.
The RCIC elementary (Drawing No. 807E173TY, Rev. 14) shows
the circuitry details. T

The P&ID and elementary diagram will be revised to reflect a
relocation of the transmitter to the pump suction line.

q\-\—«-q\..oc}

SQ“-L-qs.oA‘ Amendment 10 Q&R F421.10-1 April 1984
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SRARRE o3l , o8asaaliats the length of time the
operator will be required tv'hold the RCIC initiation button in a
depressed condition to assure injection into the reactor. The concern
is that 1f the manual initiation button is depressed only momentarily
the opening of the RCIC injection valve will not be sealed in and
reactor injection will not occur. The NRC has recently indicated tha
they feel this design may not satisfy IEEE~279, Paragraph 4.16, which
requires the system, once initiated, to go to completion.

S

(L

--éﬁﬁrgsr;ﬁe logic for the RCIC injection valve E51-F013 is shown in Attachment
1., Contacts of relays K3, K20, and K40 must all be closed for F013 to
open in response to a manual initiation signal or a low reactor water
level 2 signal. Relay K3 is a momentary contact relay which is
energized when the manual initiation button is depressed or when reactor
water level is below Level 2, Relay K20 1is energized when the turbine
trip and throttle valve is partially or fully open. Since the trip and
throttle valve is open during system standby the contacts of relay K20
will already be closed when RCIC is started. Relay K40 is energized
when the steam admission valve E51-F045 is fully closed. Since F045 is
closed when the system is on standby the contacts of K40 are open at
that time.

Given this logic, to manually initiate RCIC and assure the injection
valve opening is sealed in, the operator must maintain the initiation
switch In a depressed condition until valve F045 comes off its seat
causing closure of relay K40 contacts. A red-valve position indicating
/"§;§=&;§2§?pill inform the operator when F045 has started to open. At this
timethe initiation switch can be released since the seal~in circuit in

the MCC for valve FO013 will now drive it to the full open position.

ﬁ;ﬁ ThE VALVE
J

Con
A

Linit switch LS6 energizes relay K40 when valve F045 is fully closed.
Depending on the adjustment of this limit switch, it is not expected to
take more than 1-2 seconds for relay K40 to be deenergized and its
contacts closed when F045 starts to open. This is the time required for
the operator to hold the initiation button down to assure vessel
injection.

OPERATED ©DIRecTL
LimiT Sesp70l,
C

As explained in the above the contacts of relay K3 in the initiation
logic have to be closed only 1 to 2 seconds before the injection valve
opening logic is sealed in for automatic initiation. For an actual
transient event requiring the RCIC system (i.e., loss of feedwater
events) reactor water level will be below the initiation level for well
over this time required to seal-in the injection valve logic, since
water level will not begin to recover until the RCIC and/or HPCS is
initiated. It is GE's position that this meets the intent of IEEE-279
in that the RCIC system initiation will go to completion when required’
for it to perform its safety function. A momentary Level 2 lasting less
that 1 to 2 seconds is considered very unlikely and could only occur if
feedwater flow is reestablished in time to reverse the water }evel drop.
In this case it would be preferable not to initiate RCIC, thereby

0 avoiding injection of cold water into the reactor.







In conclusion, GE considers the current RCIC design to be adequate and
that it satisfies IEEE-279, Paragraph 4.16. Requiring the operator to
hold the button for 1 to 2 seconds for a manual start does not impose a
hardship on the operator. Normally, on a manual start the operator will
stay with RCIC for at least 30 seconds or more to verify turbine speed,
flow and valve positions. Operating procedures will include a

" precaution statement for the operator to ensure that he holds the manual
initiation switch/button for RCIC until the valve position indicator
shows the valve is opening.
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wQUESTION F421.13 (7.1, 7.2, 7.3, 7.4, 7.5, 7.6) 1.10 .
Various instrumentation and control system circuits in the 1.12

————— plant rely on certain devices to provide electrical 1.13 -
| isolation capability in order to maintain the independence 1.14

between redundant safety-related circuits and Dbetween 1.15 -

" safety-related circuits and nonsafety-related circuits. 1.16 ;
Provide the following information: : 1.17

(1) Identify the types of isolation devices which are used 11.19
as boundaries to isolate nonsafety-related circuita from 1.20 onee
the safety-related <circuits or to Jisolate redundant 1.21

. safoty-related circuits,. l1.22 —_
(2) Provide a summary of the performance characteristics 1.24
—_— from the purchase specifications for each isolation 1.25
dovice identified in rasponse to part (1) above. 1.26

(3) Describe the, type of testing that was conducted on the 1.28
isolation devices to ensure adequate protection against 1.29
—_— the effects of electromagnetic dinterference, short- 1.30
circuit failures (line to 1line to ground), voltage 1.31 .
- faults, and/or surges. . ! S

RESFONSE ' . 33
For f3of i =
) The following list identifies the types of isolation devices ¢ e
that are used to isolate nonsafety-related circuits from the

safety~-related circuits or to isolate redundant safety- — e
related circuits.

-

1. GE optical isolators

2. Potter and Brumfield MDR relays -

3. Valedyne multiplexers (MC370AD-QZ) ——————

q. Kaman Industries isolation devices

» e -
b 1Y » edmasmonn o

;: KESIMS (serial data line ¢ i !
I ) ommu?xcatlon

'bﬂ KEI-D (digital isolation module)

b ! e - *
e C.__ KEI-A (analog isolation module) --- - = -— - = -
. ) N IASERT . . N







Insert

Each type of device used to accomplish electrical isolation iﬁ_tesyﬂd .
to demonstrate isolation capability under maximum credible fault conditions.
These tests verify that the maximum voltage/current to which the device
could be exposed within the panel/cabinet will not jeapordize the integ-
rity of the class 1lE circuits. 1In addition, it will be shown that any
‘destructive effects caused by application of the worst creditable fault
will not jeapordize the function of any redundent divisional circuits

or devices in physical proximity to the failed device. All isolation

devices comply with environmental qualifications (10CFR50.49) and seismic

gualifications requirements which are the bases for plant licensing.
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QUESTION

421.13  Various instrumentation and control system circuits in the plant

7.1 rely on certain devices to provide electrical isolation capability
7.2 in order to maintain the independence between redundant safety-
7.3 related circuits and between safety-related circuits and nonsafety-
;.g related circuits. Provide the following information:

7.6

(1) Identify the types of isolation devices which are used as
boundaries to isolate nonsafety-related circuits from the . -
sgfety;r?]ated circuits or to isolate redundant safety-related
circuits.

(2) Provide a summary of the performance characteristics from the
purchase specifications for each isolation device identified in
response to part (1) above.

(3) Describe the type of testing that was.conducted on the isolation
. .-, ~devices to-ensure adeguate protection against the "effect of

. _.-electromagnetic interference, short-circuit failures (line to

-7, . line to ground), voltage fau]ts;;and/or surges.

A1SSS RESPONSE . %%

The isolation"devices used to electrically separate nonessential and essential
circuits are designed to the guidelines of IEEE 384. Both relay and optical
jsolation devices are employed. ‘ .

The optical isolators use a fiber-optic light pipe’to electrically separate the
input from the output. For example, an essential logic signal activates a
light emitting diode; the 1ight is transmitted through the 1ight pipe to a
photo "switch; and the switch changes state upon receipt of the light signal and
either blocks or transmits. These are the same types of optical isolators used
in other GE plants.

The relay isolation devices provide a functionally equivalent degree.of separa-
tion and are used typically for control voltage separation applications, i.e.,
120-Vac and 125-Vdc essential to nonessential and redundant essential circuits.
The relays are designed and-mounted so that a metal barrier separates the coil
from the contacts with a mihimum distance of one inch between the coil and
barrier and between the contact and barrier.

The designs of isolation devices are responsive to the concerns regarding

" susceptibility to-noise, shorts, surges, and faults. Adverse conditions.

affecting the coil or the semiconductor device cannot propagate through the
isolation barrier (i.e., metal enclosure or fiber-optic light pipe). Converse-
ly, adverse conditions affecting the contacts or receiving semiconductor cannot
propagate through the isolating barrier and affect the coil or transmitting
semiconductor. Therefore, essential systems or circuits are electrically
isolated from nonessential and/or redundant systems or circuits.

BAM: rm/A08223* -1-
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Summary of Purchase Specification:

A. MDR RELAY
1. Design Specification

a. MIL-R-19523
b. Contract Specification
c. Coil Specification
d. Insulation Specification
e., Design Life
f.« Reliability

2. Class IE'Séfety Function

“a. Functional Specification
b. Reliability

. 3. Qualification Testing

. %% a. Ambient and Design Environments
o b.  Normal Mounting .

B..:¥ISOLATOR

1. Application Data Specification
2. Performance Specification
3. Qualification Testing

a. Tested as a part of pané] subassembly

The documents listed above are available for review at the General Electric
offices in San Jose, CA. "

The optical isolator comprises semiconductors, resistors, and capéci@ors
mounted on a printed circuit board. As designed, this device satisfies elec-
trical isolation requirements.

The NMP-2 NSSS uses two generations of optical isolators to provide isolation/
separation between two divisional or divisional and nondivisional circuits.

The PGCC uses one generation of isolator cards, and the Redundant Reactivity
Control System uses a later generation. ~The basic difference is that the later
generation has current-limiting resistors on its input circuits to more fully
protect the card from damage due to excessive input signals. Installation in
the panels is the same for both generations. Each is mounted in panel racks
designed to hold.the input and output cards separated by a 1" quartz rod
through a ceramic barrier. o <.

Specifications control the type of testin?.and qualification required on the
jsolators. The basic difference is that line to line voltage tests (140 VDC
for two minutes and 400 V pulse for one msec.) were performed on the new
generation isolators. Instead of this test, an input circuit 5KV 1ine-to-ground

BAM: rm/A08223* =2 -
8/30/84 . X
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test was performed on the older generation isolators. In either case, subse-
quent .to the test, it was confirmed that there was no degradation of the card
on the other side of the barrier. .

Additionally, the RRCS used isolated lamp drivers (card mounted relays) to
isolate class 1E signals from certain non-class 1E loads (e.g., indicators).
As part of its qualification, a 200 VDC line-to-line test across output con-
tacts was performed to determine no degradation will be propagated back to the

input circuit on the card.

Since the same kind of panel enclosures is used for both generations of isola-
tors, running the 5KV test on the old generation will be sufficient to confirm
the barrier 2die]ectr19).capability for both generations of isolator cards and
their housing. In addition, since the SKV test greatly exceeds the voltage to
be applied during the line-to-line test of the new generation cards, it can be
considered equivalent to the test on the new generation cards, with respect to

causing detriment to the cards on the other side of the barrier.

The isolator enclosures are designed to hold either four or eight isolator
cards; only cards representing circuits from the same division are contained in
the same enclosure. A worse case failure would only cause loss of function to
one division; because of built-in redundancies in  other divisions, safety
functions would-not be Tost. ’ .

Copies of test plans, procedﬁrés, and results are on fj1é at GE.

A summary of the qualification test performed on the MDR relay and the optical
isolators are given in Attachments 1 and 2. _
An additional test of the optical isolators to verify that they can withstand
the maximum credible voltage applied in the:transverse mode is being scheduled.
This test will verify that the maximum credible voltage applied to the optical
isolators in the transverse mode will-not be propagated through the quartz
barrier to the other side of the device. '

COMMENT TO SWEC/NMPC

SWEC should provide the portion of the response concerning BOP devices used in
electrical isolation. This response should be incorporated into SWEC/NMPC FSAR
revision. .

8/30/84
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1.

II.

III.

ATTACHMENT 1 T0 ?UESTION 421.13

SUMMARY OF QUALIFICATION TEST
PERFORMED ON MDR AUXILIARY RELAY

GENERAL

Relay Manufacturer: Potter and Brumfield
Relay Model: MDR-4130-1

GE Drawing: 169C9481

GE Design Record File:  A00-901-1
FUNCTIONAL TEST '

The following tests were performed in the sequence listed.

a.

f.

Normal Operation:

Agplication of normal coil rating-voltage to coil terminals and
observance of relay contact status change. Repeat test with
gradually removing applied voltage. .
Contact Current Rating Test: ~

Agp1iéati9n of contact rated load and observance.of contact status
change while relay coil energization and deenergization.

Drbpout and Pickup Voltage Test:

- Gradual decrease and increase of relay coil voltage application,

observance of contact status change.
Response Time Test:

Egergfzation and deenergization of relay coil and recording of cycle
ime.

Dielectric Strength Test:

Application of appropriate voltage based on Mil Spec R-19523A (1230V

for 120 VAC nominal, 2375V for 125 VDC nominal, 1265V for 24 VDC

2omina]) for one minute between relay coil circuit and relay main
rame. . .

Acceptance Criteria - Relay shall not short out between coil circuit .
and contacts or frame during one minute exposure to applied voltage.

‘Typical Test Set-Up (see Figure 421.13-1)

SEISMIC TEST

Clutter and contact bounce monitoring in the. energized and deenergized
state at different times during seismic excitation.

BAM: pc: rm/L08225%~1
8/22/84







Relay State NC Contact NO Contact

De-energized @ 6.7g 5 msec. max. No transfer of contact
Energized @ 17g No transfer of contact * 2 msec. max.

IV. ENVIRONMENTAL TEST :
Exposure to temperature and humidity environment of each extreme and

various conditions in between and demonstration of relay operation before,
during, and after such exposure.

Environmental Exposure

a. 71°F, 60% RH
b.  55°F, 40% RH
c. 41°F, 20% RH-
d. 61°F, 35% RH
e. 81°F, 50% RH
f. ° 101°F, 65% RH _
g. 102°F, 80% RH - S
h. . 119°F; 90% RH ' N

V.  CONCLUSION .

- Test samples successfully demonstrated that the relay w{]f function
before, dur1n?, and after the test exposure énvironment. ‘The relay met

. :"'--
v on Ef

all functional requirements as specified.

.

BAM: pc: rm/L08225*~2 ’
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I.

ATTACHMENT 2 TO QUESTION 421.13

SUMMARY OF QUALIFICATION TEST
PERFORMED ON OPTICAL ISOLATORS

DEVICE
Field Contact . 204B6186AAG004
SV Logic Input 204B6190AAG003
12V Logic_Input - 204B6190AAG004
SV Log1c Input . - 204B6190AAG005
High Speed Input- N 204B6198AAG002
Analog Input P 204B6208AAG002
Analog Input 204B6208AAG003
Floating Low Level Output 198B86241AAG003
High Level Output 204B6188AAG002
+ 5V Logic Qutput . -204B6194AAG002
High Speed Qutput T : 204B6196AAG002
Analog Output - -~ 204B6220AAG002
. Isolator_Power Supply i 198B6203AAG004 ~ C
Optical Isolator, 133D09947G003 oo

II.

L

Iv.

Optical Isolator ‘ 133D9947G004 .
FUNCTIONAL TEST ' '

The optical isolators were tested to verify that they met the requirements
as specified in 272A8638, Isolator Application Data Information Document.

SEISMIC TEST.

The optical isolators were tested using 22A4320 Seismic Qualification
Procedure for Class 1E E]ectriqal'Equipment Test Specification.

ENVIRONMENTAL EXPOSURE

TEMPERATURE (F) - . RELATIVE HUMIDITY (RH) - DURATION
137 80% 100 hrs
153 80% - 8 hrs
70£15 (Ambient) 50+£15% (Ambient) 12 hrs
40 80% 100 hrs _

HIGH VOLTAGE TEST

" A 5KV hi-pot test was: performed on the Isolators to assure that electrical

isolation between the input or output will not impair the function of
devices on the other side of the barrier.

BAM: rm/A08294%-1
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VI.

VII.

DETERMINATION OF TEST VOLTAGE

A generic review of the voltage sources present within the plants_utiliz-
ing optical isolators indicated that 4160 volts is the maximum voltage
that could conceivably be present. Therefore, a test voltage source of
5000 volts was chosen. -

The actual_voltages that could be present in a panel are determined by a
specific plant dnalysis.

CONCLUSION - . .

Test samples successfully demonstrated that the optical isolators will
function before, during and after the test exposure environment and meet

the qualification requirements of IEEE 323-19/1 and IEEE 344-1975. It was

also demonstrated that electrical isolation is maintained between input-
and output. . T

BAM: rm/A08294%-2
8(29/84







. TYPICAL TEST CONFIGURATION FOR OPTICAL ISOLATORS
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QUESTION F421.18 (7.1, 7.3, 7.7) 0 1.10 .
Table 7.1=-2 o£ the FSAR provides a lintinq of thae safety 1.12°
related systema aimilarity to licensed reactors. Elevan 11.14

systems arw shown to have nho similarity. For these systems 1.15
sufficient design dacails have not been provided to enabls 11l.16
the NRC astaff to verify conformanca to the acceptance 1.17
critoria of the Standard Revicw Plan (NUREG+«0800). For each 1.19
of these systama provide a datailed comparison of the design 1.20
to the applicable requirements and recommendations
dalineated in Table 7-1 of NUREG~08Q00. Specifically 13.22
identify and jy:eity deviations from thesae provisions.

RESPONSE ? 1.24

Sae Section 7. 1. Table 7.31=-3 for applicability of standayds; 1.27
Section 1.8, Table 1.8 for Degreae of Compliance to 1.28
Regulatory GCuides; and Section 7.1.1.2 f£for applicable 1.29

E uoct:onigbg ay-tem doscr&pcizg>
Contau, 1
TuHe 41, :5~c goime §03Ts 7 Phe HaquntaZin, Gviles oad e
sysTems "‘: N T .

l
l
|
l

v . mimm oW e

Amendment 9 ' Q&R F421.15-1 March 1984
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- 421. 18//;rov1de a detailed discussion on the methodology used to establish .
(7.2) '
: (7.3) the technical specification trip setpoints and allowable values for -

the Reactor Protection System (including Reactor Trip and Engineered
Tety Feature channels) assumed to operate in the FSAR accident and

transient analyses. Include the following information:

(1) The trip setpoint and allowable value for the technical
spec1f1cat1ons.

(2) The safety 1imits necessary *o protect the integrity
of the physical barriers which guard against uncontrolled
release of radiocactivity. The safety 1imits should be
the limits established for licensing purposas, for example
the technical specification safety limits on minimum critical

power ratio (1.06), and reactor coolant system pressure
‘ (1325 psig). 3 . .

(3) The values assigned to each component of the combined
channel error allowance (e.g., modeling uncertainties,
analytical uncertainties, transient overshoot, response
time, trip unit setting accuracy, test equipment accuracy,

primary element accuracy, sénsor drift, nominal and harsh \
environmental allowances, trip unit dritt), the basis for
these values, and the method used to sum the individual
errors. Where zero is assumed for an error a justification
that the error is negligible should be proviifg.

(4) The margin (i.e, the differences between the safety limit and .
the setpoint less the combiped channel error allawance). .

(5) 1Identify any trip for which the setpoint and allowable value
in the technical specifications will be assigned best estimate
values and for which you do not have an analysis of errors and/
~ or uncertainties to confirm that the trip function will occur
before the actual value of the measured. parameter excaeds that
assumed in the plant safety analysis. Provide justification
for this nonanalytical approach.
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QUESTION

421.20 Operating reactor experience indicates that a number of
(7.2) failures have occurred {n BWR reactor vessel level sensing
(7.3) Tines and that in most cases the failures have resulted in
(7.4) _  erroneously high reactor vessel level indication. For BWRs,

commnon sensing 1ines are used for feedwater control and as the
basis for establishing vessel level channel trips for one or
more of the protective functions (reactor scram, MSIV closure,
RCIC, LPCI, ADS or HPCS inftifation). Faflures in such sensing
1ines may cause a reduction in feedwater flow and consequential
defect of a trip within the related protective channel.

If an additional fafilure, perhaps of electrical nature, s
assumed in a protective channel not dependent on the fafled
sensing 1ine, protective action may not occur or may be delayed
long enough to result {n unacceptable consequences. This .
depends on the logic for combining channel trips to achieve
protective actions. : T

ldentify each case where a reactor vessel water level tap or
sensing 1ine failure concurrent with an additional random
single electrical faflure induces a transient and precludes the .
automatic operation of reactor scram and/or engineered safety
feature system. For each case identified provide an. evaluation
which demonstrates how the redundancy or diversity of the plant
design provides for reactor scram or safety system operation
within acceptable 1imits. Where manual action is required by
the operators discuss the {nstrumentation and time available
for the operator to take such corrective action.

To reduce the consequences of sensing 1ine faflures {n combination

with a single failure in a protection channel not dependent on
the failed sensing 1ine, a modification of the protection
system logic may be required. Logic configurations which may
be considered for NRC approal on this plant are described in
the BWR owners group study entitled “Review of BWR Reactor
Vessel Water Level Measurement Systems", SLI-8211, prepared by,
S. Levy Inc.

RESPONSE

A postulated break in an 1nstrument Tine plus an additional failure is
beyond the design basis for this plant; however, an assessment of plant

~ response to this event has been performed on the basis of the following

methodology and assumptions.

Methodology

1. Determine the logfc for combining channel trips to achieve
protective actions.

KC:pc/L01262*-1 .
4/27/84 , . .
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2. Identify each case where a reactor vessel water level tap or - -
sensing l1ine faflure concurrent with an additional random
single electrical failure induces a transient and precludes the
automatic operation of a reactor protection and/or an engineered
safety feature (ESF) system. N -
3. For each case fdentified, demonstrate how the redundancy or
diversity of the plant design provides the reactor.protection
or ESF system operation within.acceptable 1imits. For the
worst failure combination scenarios, perform transient analyses
to demonstrate that plant safety 1{s not compromised.

Assumptions

1. Instrument reference line fajilure (break)

2. Single electrical device failure (no power supply failure)

3. ARI operable

- 4. ~“No operator actfon.

A review of varfous faflure combinatjons resulted in the {dentiffcation _ ;
of the worst postulated failure path as the faflure of divisfon 1 fnstruments
reference leg 1ine (i.e., connected to condensing chamber B21-D004A) )
combined with a failure "high" of B21-N08SOC. ) -

.The‘manual selection switch for feedwaten~contr611er fs assumed to be

onthe failed instrument 1ine, and the operator is assumed not to switch
control to the other {nstrument 1ine as would be expected. This causes
the feedwater controller to respond to the high water level error signal
by reducing the feedwater flow. Following the loss of feedwater, water
level will decrease to level 4 initiating a low water level alarm. Water
Tevel will further decrease to level 3 initiating a second low water
Tevel alarm, and reactor scram will not occur due to the assumed faflure.
When water level decreases to level 2, a third JTow water level alarm will
be initiated, reactor scram will occur due to Alternate Rod Insertion
(ARI). RCIC system will automatically start, and both recirculation
pumps will trip. HPCS system 1s unavailable (tripped) due to the assumed
failure. * ’

The core thermaI.hydraUIic analysis using the REDY transient code shows '

-+ that the water level inside the shroud drops to a minimum of 1.9 feet

above the top of the active fuel at 1436 seconds and slowly rises thereafter.

. Since the core remains covered throughout the transient, no core heatup ~

is expected.
Note: The justification of Assumption 2 is as follows:

Section 4.4.3 of BWROG-8253, “BWR Owners Group Reactor Vessel Water Level
Measurement System Report,” from T. J. Dente (BWROG) to H. R. Denton
(NRC), dated August 13, 1982, stated: %...the ATWS events...findicate
that mechanical failures, not instrument failures, in the system...are
the largest contributor to core melt.. Events involving electrical
failure, which included ifnstrument failures, are less than 0.1X of the
total core melt frequency."

.
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UESTION 421.23
%772:'773:‘7?47 7.5) -

Provide an_evaluatjon of the effects of high temperatures on reference legs of
water level measuring instruments subsequent to iah energy line breaks,
including the potential for reference leg flashing/boil-off, the indication/
annunciation available to alert the control room operator of erroneously high
vessel level indications resulting from high temperatures, and the effects on
safety systems actuation (e.g., delays). .

’‘

RESPONSE:

High drywell temperature does not significantly affect measured reactor water
level when reactor pressure is greater than the saturation pressure of water in
the water level sensing lines because the vertical drop of the wide range,
narrow ran?e and fuel zone range reference and variable leg sensing lines in’
the drywell are approximately equal. The water level indication is not affect-
ed because the.comgarable vertical drops of the reference and variable leg
sensing lines in the drywell result in nearly equal changes in hydrostatic
pressure in these lines due to reduced water density at increased drywell
temperature. . - . . .

If reactor pressure decreases to less than the saturation pressure of the water
in the water level sensing lines, the water in the lines will flash and boil.

.The flashing and boiling may result in loss of some of the water in the sensing

Tines. Loss of water from the sensing lines_results in reactor water -level
measurement error until operator action refills the sensing lines.

Analyses have demonstrated that water level activated safety trips will be
initiated for high energy line breaks before reactor pressure decreases to less
than the saturation pressure of the water in the sensing lines. Therefore,
these safety trips will be initiated before high drywell temperature signifi-
cantly affects water level measurement.

The NMP2 containment mgnitbring design consists of:eighteen redundant Class 1E
temperature elements distributed throughout the Primary Containment: The

" containment temperature monitoring system constantly scans and selects the
(]

highest containment temperatures for control room indication and annunciation.
The control room indication of containment temperatures includes metered
indication as well as temperature recorders. The control room annunication
alerts the operator of high containment temperatures which could lead to
possible erroneous level indication. - . .

Long term (i.e. following RPY blowdown and reflooding) water level measurément
errors due to flashing and'b0111ng of water in the sensing lines are postulated
to occur as a result of multiple failures by the operator to follow established

BAM: csc: rm/108271%-1
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emergencx procedures. The BWR Owners Group (BWROG) has established the posi-

tion with the NRC that potentially large water level measurement errors
resulting from high drywell temperature increase the probability of core melt
and that these errors should be minimized and/or eliminated. This position was
established with the NRC via the BWROG reports #SLI-8211, titled "Review of BWR
Reactor Water Level Measurement System" and #SLI-8218, titled "Inadequate Core
Cooling Detection in BWR's" prepared by S. Levy, Inc.

This_response provides the results of an evaluation of the NMP2 reactor water
level sens1ng ine arrangement in the drywell based upon the criterion accepted
-on the Shoreham docket. Specifically, the acceptance criterion is that:

"Following initial reactor water level stabilization after reactor depres-
surization and assuming the operator fails to ﬁroperly monitor reactor
water level dur1n? long _term (on the order of hours) post-LOCA conditions,
the operator shall receive a low reactor water level alarm before the
lower tap is uncovered."

It should be_ emphasized that the stated criteria is based. on_the assumption of
multiple failures.. Under the highly unlikely scenario postulated it is assumed
that the operator: ) . s

1) fails to properly monitor reactor. water 1evél'(j.e., the most impor-
tant post-LOCA parameter), T

2) stops all systems providing reactor cofq fnygﬁiory,a

3) fails to ﬁroperly‘moqitor drywell temperatureé-and vessel pressure and
reflood the reactor in order to recover/restore water level indica-
tion, as required by the emergency procedures, when drywell tempera-
ture near the instrument lines exceeds that saturation temperature of
the reactor vessel, and . . . :

4) fails to initiate the drywell spray at the high drywell temperature
specified in the emergency procedures. ’

The evaluation assumes loss of all water in the part of the reference leg
sensing: Tine located in the drywell as a result of failure of the operators to .
follow established emergency procedures. The loss of water from the reference
leg is assumed to occur due to high drywell temperature conditions (i.e.,
flash-off that occurs when the reactor is depressurized and long-term boil-off
of water due to drywell temperatures higher than reactor temperatures). The -
error resulting from flash-off and boil-off is proportional to the vertical
elevation change of the reference leg in the drywell. NMP2 has_a maximum of

=6+G=feet- vertical elevation of reference legs in the drywell. This evaluation
is based on the nominal trip setpoint. .

" The results -of this eva]uation"indicate that a low reactor water level 2 alarm

will be received before the lower instrument tap connected to the alarm is
uncovered. )

BAM: csc: rm/108271%-2
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Nine Mile Point Unit 2 FSAR

QUESTION F421.25 (7.2, 7.3, 7.4, 7.5, 7.6, 7.7)

Reg. Guide 1.118, which provides guidance with respect to
periodic testing of the reactor protection system (reactor
trip, engineered safety features and supporting systems,
RCIC) excludes lifting of leads to perform surveillance
tests and accepts opening of a breaker to perform
surveillance tests only if opening of the breaker causes the
trip of the associated channel. Confirm that the Nine Mile.
Point Unit 2 surveillance tests will conform to the above
cited gquidance. .

RESPONSE

See Table 1.8-1, Regulatory Guide 1.118.
: ' O i wie of Yumpus
Periodic | surveillance testing® procedures ,for the reactor
‘protectioh system are currently under development. Lifting

of leadslis not normally utilized in procedure steps unless

the procedure would require this action to 'accomplish the -

purpose of the procedure and no- other :method, such as o *ﬁ&
opening a breaker, is possible. Whenever lifted leads lare \
utilized, an analysis will be performed to verify that this ‘MEOf'
is the only practical method available to accomplish the ky WS
surveillance. Within the body of a procedure specific . “3
instructions are given to identify, lift, and replace the .
leads * Such actions are performed under strict
adminzttrative control with independent verification for

safet

related systems or components.
Q¢!
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RESPONSE

G\ QUESTION 421.27
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Mode switch contact and mode switch operating mechanism«<
malfunctions bhave caused inadvertent protective Actiops-... .Similar
salfunctions could have rendered redundant channels ‘of protective
functions inoperable. _IE Information Notice 83-42 provided noti~
fication of potentially significant events concerning mode switch
malfunctions. Section 7.2.1 of the FSAR indicates that the reactor
mode switch -is used to bypass and enable protective functions, rod
withdrawal interlocks and refueling equipment interlocks. Provide a
detailed discussion on how the mode switch is.incorporated into the
overall design, supplemented with detailed drawings and schematics.
Please include the following:

- -

(1) 1Identification of the reactor protection system, rod block,
refueling interlock “and other functions mportant-to-safcty
that are dependent on proper -ode :witch contact operation.

(2) Identification of the analyzed transients and accidents where .

credit is taken for the'operation of any function identified in
(1) above. ]

(3) The surveillance actions necessary-to positively verify mode
switch contact positi;m's, detect mode switch contact failures
and detect mode switch operating mech;nism failures for each
function identified in (1) above.

An assessment of the system 'impact of postulated misoperations-

for the presently installed mode switch is provided below. The
assessment  includes an evaluation of the impact of postulated
misoperations on the analyses described in Chapter 15. It identi-
fies normal switch contact positions for each mode of operation
(RUN, SHUTDOWN REFUEL, and STARTUP), and summarizes ‘the consequnce
should one or more pairs of contacts misoperate. "All of these
misoperations are detectable by annunciation, ins?nmentation

checks,ﬂ surveillance testing.







Assessment of Effects of Mode Switch Misoperation

(21494
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NOTE: Each pair of switch contacts is . identified dy identical
digits with the letter C as a suffix on one &igit,(e.i., 1-1C,
2-2C, etc.). For brevity, only one digit will be hsed, thus:
contact 1, contact 3, etc. ’

I. Contacts Normally Closed in RUN Position

1.1 IRM Bypass Contacts-3, 5, 19, 21, 35, 37, 51, 53

1.1.1

1.1.2.

If any of the above contacts are open in the RUN positiom
the IRM scram function would be enabled and half-scrams or
scrams could result if IRM's were upscale or inoperative.

If any of the above contacts are closed in STARTUP,. .
REFUEL, or SHUTDOWN switch positiions, the IRM scram
function would be bypassed. "This would not be detected

'immediate}yﬁbut would be evident ‘during weekly channel

function;l tests because half sgcrams due to the IRM

function could not be induced in the affected channel(s).

1.2 Shutdown Scram Interlock Contacts-9, 25, 41, 57

(Note: These contacts are a{so normally closed in STARTUP and,

1.2.1

1.2.2

REFUEL.)

I1f any of the above contacts are open in the RUN

position a scram or half scram will result.

If any of the above contacts are closed in SHUTDOWN,
the shutdown trip function of the affected logic circuit
would be disabled.

o= momemarse Bise Ga s 0 e semlmmrwesn o . -







1.3

1.4

1.5

1-0273
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APRM Interlock Contacts~-11, 27, 28, 43, 44, 59

1.3.1 I1f any éf the above contacts are open in the RUN

position, the APRM setdown scram®trip function'would be
k1

enabled and the APRM's would provide half scrams or full

scrams at reactor power levels of 15% or greater.

1.3.2 If any of the above contacts are clzsed in any
position but RUN, the APRM setdown scram trip function
would be disabled and the trips setpoints would be raised
to their high setpoint level of about 113% of reactor
rated power. ’ .

Rod Block Interlock Contacts-30, 62

1.4.1 If either of the above- contacts are open in the.RUN
position, an annunciated rod block signal would be sent to
the reactor manual control system to prevent removal of
more than one control rod.

1.4.2 If either of thé:above contacts are closed in STARTUP,
REFUEL, or SHUTDOﬁN, there would be an unannunciated
pemissive for the reactor manual’ control system to move
more  than one control rod. In the STARTUP or REFUEL
mode, the permissive would be redundant.

Conclusions

For multiple failures of mode switch contacts which are normally

closed ;n

the RUN mode, the principal concerns are:

a. The unannunciated bypass of the IRM scram: function in switch

positions other than RUN.

=

b. Failure to cause scram when moving the mode gwitch fo
SHUTDOWN.

CZ194
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c. The unannunciated bypass of the APRM setdown scram function
in switch positions other than RUN.

~
.

d. The unannunciated‘permissive to move more than onc{coﬁtrol rod
vhen in the SHUTDOWN mode. . ° o

JI. Contacts Normally Closed in STARTUP Positions

2.1 MSIV Closure Scram Bypass Contacts-7, 23, 39, 55

e

2.2
M 203
51ll'k/
1-0273

(Note: These contacts are also normally closed in REFUEL and

SHUTDOWN. ) '

2.1.1 If any of the above contacts are open in the STARTUP

’ position, the MSIV closure scram trip function would bé

enabled without immediate operator knowle&ée, unless one
of the two bypass annunciations were to cease. This would
require at least two of the four sets of contacts to open.

2.1.2 If any of the above contacts are closed in RUN, an ‘
‘annunciated bypass of the HSIV.closure scram trip function
would occur.

[y

Shutdown Scram Interlock Contacts-9, 25, 41, 57

(Note: These contacts are also normally closed in RUN and
REFUEL. ) '

2.2.1 If any of the above contacts are open in the STARTUP

position, a scram or half scram will result.

2.2.2 If any of the above contacts are closed in the SHUTDOWN
position, the shutdown scram trip function of the affected
logic circuit would be disabled.

Steamline Low Pressure Isolation Trip Bypass

Contacts~10, 26, 42, 58







z

(Note: These contacts are also normally closed in REFUEL and
SHUTDOWN. ) '
. 2.3.1 1f any of the above contacts are open in thé STARTUP
position, the MSIV isolation-on-low-steamline-pressure
function would be enabled. A MSIV isolation trip or half
trip would occur. The isolation trip could be followed by
a scram or half scram on MSIV closure.

2.3.2 If any of the above contacts are closed in the RUN
position, MSIV isolation on low steamline pressure would

. *  °  be bypassed. -
‘\ 2.4 Rod Block Interlock contacts=31, 63
h 2.4.1 1f either of the above coptactﬁ are opén in the STARTUP

* position, an annunciated rod !;lock cignai would be sent to

the “reactor manual control system to prevent removal of

more than one control rod.

2.4.2 If either of the"_above contacts are closed when not in
STARTUP, there would be an unannunciated permissive for
the reactor manual control :ystem‘ to move more than one
control rod. fn the RUN and REFUEL modes the permissive

would be redundant.
2.5 Conclusions

For multiplé failures of mode switch contacts which are normally closed
in the STARTUP mode, the principal concerns are:

a. The annunciated bypass of the MSIV closure scram trip function
in the RUN mode.

b. The unannunciated bypass of the MSIV-isolation-on-low-steam-
\
@ line pressure function in the RUN mode.

1-0273
5 -

= =
—— erumersmdo s - - hd ——— - - e S W S A, B







B St

19

- -

c. The failure to initiate scram when the mode switch is moved to
the SHUTDOWN position.

- .

d. The unannunciated permissive to move more than one, control rod
in the SHUTDOWN mode. )

JII Contacts Normally Closed in .REFUEL Position

3.1 MSIV Closure Scram Bypass Contacts=-7, 23, 39, 55

(Note: These éontacts_ are also normally closed in STARTUP and
SHUTDOWN.) ' : V .

3.1.1 If any of the above contacts are open in the REFUEL -
position, the MSIV closure scram trip function would be

enabled without immediate o.peratoz: knowledge, unless ‘one

of the two bypass. annunci:at:{ons were to cease. This would
O\ require at least two of the four sets of contacts to be
- open.

3.1.2 If any of the above .contacts are closed in the RUN
'position, an annunciated bypass of the MSIV closure scram
trip ‘function would occur. ]

3.2 SDV High Water Level Scram Bypass Contacts-8, 24, 40, 56 -

(Rote: These contacts are also normally closed in SHUTDOWN. )

3.2.1 If any of the above contacts are open in the REFUEL
position, the SDV high water level scram trip function
would be enibled for the affected logic channel, without
immediate operator knowledge, unless one of the. two bypass
annunciations were to cease. This would require at least
two of the four sets of contacts to be open.

0‘ ) 3.2.2 If any of the above contacts are closed in RUN or STARTUP,
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3.3
3.4
k!
3.5
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the SDV high-water~-level scram trip bypass would be
enabled. (A separate bypass switch for each channel must
also be closed to effect the bypass.) N

%

Shutdown Scram Interlock Contacts=-9, 25, .41, 57 s

(Note: These contacts are also normally closed in RUN and STARTUP)
]

3.3.1 If any of the above contacts are open in the REFUEL
position, a scram or half scram will result.

3.3.2 If any of the above contacts are closed in the. SHUTDOWN
o position, the shutdown scram trip function of the
ot affected logic channel would be disabled.

s
hd

Steabline Low Pressure Isolation Trip Bypass bontacts-lo, 26, 42 58

..
=3

“(Note: These contacts are also normally closed in STARTUP and

SHUTDOWN.) .

3.4.1 If any of the above contacts are open in the REFUEL
‘position, the HSiV isolation~on-low-steamline-pressure
fuhction would be enabled. A HSI@ isolation trip or half
trip would occur.

3.4.2 If any of the above contacts are closed in the RUN

position, MSIV isolation on low steamline pressure would

be bypassed.

Rod Block Interlock Contacts=-29, 61

»

3.5.1 If either of the above contacts are open in the REFUEL
position, an annunciated rod block signal would be sent to
the reactor manual control system to prevent removal of

more than one control rod.

Armtam o =i






3.6

3.5.2

CElN§

If either of the above contacts are closed when not in
the REFUEL mode, there would be an unannunciated
permissive for the reactor manual control system to move
more than one control rod. In the RUN and STARTﬁP modes,

the permissive would be redundant.

Conclusions

For multiple failures of mode switch contacts which are normally

closed in the REFUEL mode, the principal concerns are:

~

a. The annunciated bypass of the MSIV closure scram trip function
) in the RUN mode. '

-

b. The un&nnunciated bypass of the MSIV-isolation-on-low-steamline

pressure function in the RUN mode.-

c. ' The failure to cause a scram when the mode switch is moved to

‘the SHUTDOWN position.

-

d. The unannunciated permissive to move more than one control rod
in the SHUTDOWN mode. ‘

e. The annunciated bypass of the SDV high-water-level scram in the
RUN or STARTUP mode. .
IV. Contacts Normally Closed in SHUTDOWN Position

4.1 Shutdown Scram Reset Controls-1, 2, 17, 18, 33, 34, 49, 50

4.1.10 7

4.1.2

If any of the above contacts are open in -the SHUTDOWN
position, the shutdown scram/manual scram logic for the
affected logic channel will not be configured to permit
the logic channel to be reset after a scram tr%p;

If any of the above contacts are closed-in any position







¢.&/%

13

g except SHUTDOWN, there would be no immediate effect. If
both sets of contacts in any logic channel (1 and 2 for

- . : logic Al, 17 and 18 for. logic Bl, etc.) vere-: closed when
not in SHUTDOWN, the shutdown scram function would be in
the "“reset" configuration, and a scram trip would not
occur for that logic channel when the mode switch is moved
to the SHUTDOWN position.

4.2 MSIV Closure Scram Bypass Contacts-7, 23, 39, 55

(Note: These contacts are also normally closed in STARTUP and
REFUEL.) . . .
4.2.1 If any of the above contacts are open in the SHUTDOWN

’ position, the MSIV closure scram trip function would be

enabled without immediate opc;:'atot knowledge, unless one

‘\ of the two bypass annunciations would cease. This would
(\-/i : - require at least two of ‘the four sets of.contact to be
open.
4.2.2 If any of the above contacts are closed in the RUN

-position, an annunciated bypass of the MSIV closure scram
trip” function would occur.
4.3 SDV High Water Level Scram Bypass Contacts-8, 24, 40, 56

(Note: These contacts are also normally closed in REFUEL.)

4.3.1 If any of the 'above contacts are open in the SHUTDOWN :
- position, the SDV high water level scram trip function
' o "would be enabled for the affected logic channel without
immediate operator knowledge, unless one of the two bypass
annunciations \.iere to cease. This would require at least
two of the four sets of contacts to be open. ’

Q:/ 4.3.2 If any of the above contacts are closed in RUN or

1-0273
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STARTUP, the SDV high water level scram trip bypass would

be enabled. (Closure of a separate bypass switch for each
‘channel would be .required to complete the bypass.

<

4.4 Steamline Low Pressure Isolation Trip Bypass Contacts-10, 26, 42, 58

(Note: These contacts are also normally closed in STARTUP and
REFUEL.) )

4.4.1 If any 6f the above contacts are open in the SHUTDOWN
positit;n, the MSIV is6htion-on-low-steamline-press;nre
function would be ‘enabled. A MSIV isolation trip or half
trip would occur.

4.4.2 1f any of the above contacts are closed in RUN, MSIV
isolation on low steamline pressure would be bypassed.

4.5 Conclusions

For multiple failures of mode switch contacts which are normally
closed in the SHUIDOWN mode, the principal concerns are:

a. The annunciated bypass of the MSIV closure scram trip function
in the RUN mode.

b. The unannunciated bypass of the MSIV-isolation-on-low-steamline
pressure function in the RUN mode.

¢. The annunciated bypass of the SDV high-water-level scram in the
RUN or STARTUP mode. ]

v. Summary and Conclusions
A. All failure modes for the mode switch contacts where contacts open
that should be closed would result in scrams or half scrams
depending on the number’ of contacts that are open. At the same
1-0273 .
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time, for conditions of operation where steamline pressure is low,
igsolation of the main steamlines would occur.

In the "STARTUP", "REFUEL", and "SHUTDOWN" positions of the mode
switch, closures of contacts that should be open (3,5,19,21,
35,37,51,53);’:0:5u1t in a bypass of the IRM scram function in one or
more of the RPS channels. Closure of contacts 11, 27, 28, 43, 44,
59, would result in raising the setpoint of the normally setdown
AFPRM high flux scrao function from 15% to 113% in one or more of the
RPS/NMS channels.

-
-

In. 1tem B above, although the node switch failure, (:l.e., contacts
closing), would not be immediately apparent to the plant operator,

" the failure would be detected during the vcekly IRM and AFRM channel

functional tests. If these tests were performed prior to the power

increase and after transfernng the mode :thch to the "STARTUP"
posztion, then the IRM channel funct:.onal tests would detect the IRM.

failures because no half scram would result. The proposed technical
specification requ'irement will be that the IRM channel functional
test and the APRM channel ‘functional test be performed within 24
hours prior to startup, if it has not been performed in the previous

seven days. Weekly surveillance would be required for the case

) whereby the "hot standby" (STARTUP position) condition is maintained

for long periods of time. / JUSERT ,q.T
s

In the "RUN" position of the mode switch, closures of contacts 7,
23, 39, 55 would result in the bypass of one or more RPS trip
channels related to the MSIV closure scram functions. Closure of
contacts 10, 26, 42, 58 would result in the bypass of -one or more
NSSSS trip channels related to the steamline low pressure isolation
function. Concurrent with the incorrect mode switch contact
closures, there would be annunciations that one or more of the RPS

MSIV closure scram trip channels have been bypassed.

.
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ALSO, ONCE A REFUELING CYCLE AFTER THE MODE SWITCH IS PLACED IN THE STARTUP
POSITION A CHANNEL FUNCTION TEST OF THE IRM’S HIGH FLUX TRIP WILL BE PERFORMED.
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@ E. Closure of contacts 9, 25, 41, 57 can bypass the "SHUTDOWN" mode
scram function. If the contacts remain closed during and after

transfer of the mode switch to the "SHUTDOWN" position, such closed -
contacts would not allow a scram to occur from positiqniﬁg‘ of the
switch. That is, only a half scram or no scram would result. This
fact would be immediately appa:en't. to the operator. Mannual
scraming of the plant is accomplished by depressing the manually
scram swif.ch. The ability to scram the plant from the mode switch
is only a seéondlty effect, and one of several backup alternates to

the scram pushbutton. |

F. In the "SHUTDOWN" mode, closure of mode switch contacts 29, 30, 31,
’ 61, 62, 63 would remove the normal rod withdrawal block restriction
associatefl with this mode. This fact would be apparent’ to the
operator because the window for the normal rod withdrawal block
annunciator would be extinguished, and its change of state would

slert the operator. The manual positioning of rods is under. strict -
procedural controls. Tt,xe rod block positioning restrictions are
@ only backupé to those controls. Additionally, the operator would
- . become aware of the situation via standard technical specification
driection by verifying this rod block by attempting to withdraw a

second rod after the first one is withdrawn. -

1-0273
12
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Evaluation of the Effects of Mode Switch Misoperation on Chapter 15
Analyses. ‘ .

The potential impacts of the effects of mode switch misoperation on
the analyses of transients and accidents presented in Chapter 15
were evaluated. The focus was on certain specific events because
of previously expressed NRC concerns with those events or because
the events might impact the limiting transients. These specific
events were classified into two groups according to the .
consequences of mode switch misoperation. \

1. Group 1
The events_in Group 1 include: _

.a. . The abnormal startup of an idle recirculation loop..

" b. The failure of the recirculation flow controller e
’ - With increasing flow. T

c. A rod drop accident. . :;i;

These are events for which the concern is related to the
bypass of the scram function of the intermediate range monitor
(IRM) while the mode switch is in the “STARTUP," “REFUEL," or
“SHUTDOWN" positions. This would also raise the scram .
setpoint of the average power-range monitor (APRM). from the
15% “startup” value to the 118% "run" value, which corresponds
to the analytical 1imit of 121% used for the analyses o
Chapter 15 transients and accidents. .

None of the Chapter 15 analyses of the events in Group 1 takes
credit. for either the IRM scram function or the APRM scram
function with the setpoint setdown to the 15-to0-25% level.
Events a-and b of Group 1 were analyzed from a "RUN"-mode
power condition since the Chapter 15 analyses are initiated
from about 56% power and 40% core flow. In the ®RUN" mode,
the IRM trips are bypassed and the APRM flux scram-setpoint is
approximately 118% (121% analytical limit). The rod drop
accident analysis was initiated from 0% power, (50% rod -
density); consequently, the mode switch would be in the
"STARTUP" position. ’

" No impact would resuit from the misoperation of the mode
switch in the "REFUEL" or "SHUTDOWN" modes.

a. For the analysis of the abnormal recirculation-loop
startup transient, no credit was taken for the flow
reference in the scram for high neutron flux.- The high
neutron flux setpoint of 121% was used. The Analysis of
this event was initiated from a power level significantly
in excess of where recirculation-loop startups would

PCY:pes/110BB-1
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normally originate and corresponding to the mode switch

in the "RUN" mode. At lower power levels, the -
consequences of the event would be less severe; .

consequently, the impact of the mode switch misoperation

on the analysis of this event is of no significant

consequence. .

The initiation of an abnormal recirculation-loop startup
transient when the mode switch is in the “STARTUP"
position would also be of no consequence since operating
procedures would require the initial power level to be
less than 15%. The resulting power increase probably
would not cause a scram. If the resulting power level
were in excess of technical specification requirements
related to power, pressure, and core flow, the operator
would take corrective action in accordance with those -
requirements. .

The Chapter 15 analyses of the recirculation
flow-controller failure with increasing flow were
initiated from a 55% power and 35.7% core flow
conditions, with a 121% flux‘scram terminating the power
excursion. Similar events originating from the startup
power range of 0-to 15% power would be of lesser
consequence. Also, at this low power level, normal
operating procedures would infer minimum pump speed with
individual Toop operation. These operating conditions
would Tessen the effect of a single-loop flow increase
and would preclude the event of flow control failing with

_ increasing flow on both loops.

The analysis in Chapter 15 of the rod drop event only
takes credit for the 121% APRM trip and takes no credit
for the IRM scram function. The event, as analyzed from

. the 0% power level, is terminated by the Doppler effect

and is of significance only below about 2 to 3% power.
At high power levels, the rod drop would be less of a
problem because of the influence of the resulting steam
voids in the core on the local high reactivity.

2. Group 2
* The events in Group 2 include:

a. Th$ inadvertent closure of the main steam isolation
valve.

b. The loss of an auxiliary power transformer.

c. The break of a main steam line outside the
containment.

d. The failure in the open position of the steam
pressure controller.

PCY:pes/110BB-2
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. ' These are events for which the concern is efther the bypass of

the main steamline isolation function due to low steamljne

pressure by the nuclear steam supply shutoff system (NS') in -

the "RUN" mode or the loss of the position scram function of -
the MSIVs in the "RUN" mode. Only the isolation function that

should result whenever the turbine-inlet steamline pressure

drops below the (analysis) setpoint level of approximately ZZO

psig is of concern. No other isolation functions of the NS

are impacted by the potential mode switch misoperations.

a. The analysis of the MSIV closure event in Chapter 15 does
take credit for the scram initiated from 1imit switches
of the MSIV while the mode switch is in the "RUN" mode.
Potential mode switch misoperation could cause this scram
function to be bypassed while the mode switch is in the
YRUN" position. However, this bypass would be
annunciated in the control room. The operating
procedures would require corrective action since the
technical specification requirement that all four
-channels for the MSIV-closure trip function be operable
in the “RUN: mode would be violated. Depending upon the
number of inoperable channels, the affected channels and

~at least one trip system of the reactor protection system
- (RPS) would have to be placed in the tripped condition
‘ within one hour. If both RPS trip systems were affected,
: the plant would have to. be placed in the "STARTUP"
. condit1on withtn 6 hours. .

b. The consequences of the auxiliary power, as analyzed in
Chapter 15, are also not affected by any mode switch
. misoperation. The scram and isolation that occur at
about 2 seconds (or later) are a direct result of the
 loss of power to the RPS motor-generator sets and the
subsequent disconnection of all power to the loads on the
RPS bus.

c. The analysis of the main steamline break outside of the
containment does not take credit either for the low
steamline isolation signal that would probably result
from Tow steamline pressure or for the scram from MSIV
closure. In this analysis, the event is initiated at the
Level 3 scram to start out with a minimum inventory. At
about.0.5 seconds into the event the isolation is assumed
to be initiated because of high steamline flow. Although
this is not addressed in the analysis, a level-8
high-water turbine trip would be expected due to sudden
depressurizat1on.

PCY:pes/110BB-3 -
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Failure of the steam pressure controller in the open .
position would result in a level-8 high-water: Tevel
turbine trip, which would initiate a scram and a-
recirculation pump trip. Further depressurization would
be limited to the capacity of the turbine bypass. Since
an annunciation in the control room would have alerted to
the bypass of the isolation function, the operator would
be prepared to actuate MSIV closure manually should this
event occur.

Conclusions from these evaluations are that all misoperations
of the mode switch are detectable. by one or more of the
following means. .

a.

The operator would be jmmediately aware of a problem

‘because of the annunciation of bypasses that should not ~
. exist for the given postion of the mode switch. A1l mode

switch misoperations that might impact the severity of
consequences of transients and accidents analyzed in
Chapter 15 are in this category. Hence, the probability.
of.a transient occuring before the operator takes -
corrective action would be extremely low.

The operator would be immediately éware of a problem in
the RPS because of scrams or half scrams, which are also
annunciated.

The remaining modes of mode switch misoperation would be
_ detected during the weekly channel functional tests of

the NMS channel inputs to the RPS, If these tests were
performed prior to the power increase and after the
transfer of the mode switch to the "STARTUP" position,
the IRM channel functional tests would detect the
failures because no half scram would result.
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QUESTION F421.28 (7.3)

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

RESPONSE
See revised!§éét§on 7.3.2.1.2.1.

A review of ESF system (ECCS, RHR, NSSS) documents current
as of January-1984 for Nine Mile Point - Unit 2 (NMP2) was
performed to identify any ESF system reset control action
that conflicts.- with the guidance of IE Bulletin 80-06.
NMP2's automatic depressurization system (ADS): reset con~
trols return each ADS safety/relief -valve to its closed
position. . 'This' deliberate operator action closing the ADS
safety/relief valves B22-FO13 C, H, K, M, N, R, and U to
prevent or -"limit inadvertent reactor depressurization is
considered an, allowed exception to IE 80-06 compliance.
Besides this exception, no deviation from the guidance in-
dicated in 1E Bulletin 80-06 was found. ‘

In addition, RCIC (not coﬁsidered an ESF) was reviewed and
found to be in conformance with the guidance of IE
Bulletin 80-06.

Also, Hu ‘l-u'krﬂ 03 requiced L% LE Rullehy

00-006 item 2 will e
e (ottal tesbing plaare A kot

Amendment 10 ’ Q&R F421.28-1 April 1984
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QUESTION F421.34 (7.4)

Section 7.4.1.4 of the FSAR provides information on the
Remote Shutdown System (RSS). Attachment 1 provides the
instrumentation and Control Systems Branch (ICSB)” guidance
for remote shutdown capability. The attachment provides
guidance for meeting the requirements of GDC 19. Provide
supplemental information to identify the extent that the
design of the RSS at Nine Mile Point - Unit 2 conforms to
the guidance provided .in Attachment 1. Include the
following information in your discussion using drawings as
appropriate: )
a) Design criteria for the .remote controcl station equipment
including the ’transfer switches and separation
requirements for redundant functions.

b) Discuss the = separation arrangement between safety

" * related and  ~nonsafety-related instrumentation and
controls on the auxiliary shutdown panel.

c) Location of}:transfér switches and the remote control
stations. -.** ‘ 4

/
&
.

oy
«

. d) Description of isolation, ! separation and
transfer/override provisions. This should include the
design basis for preventing electrical interaction
between the control room and remote shutdown equipment.

e) Description of the administrative and procedural control
features to both restrict and to assure access, when
necessary, to the displays and controls located outside
the control room. o . '

£) Description of any communication systems required to
coordinate operator actions, ipcluding redundancy and
separation. '

g) Means for ensuring . that cold shutdown can be
accomplished. :

h) Description of control room annunciation of remote
control or override status of devices under local
control. )

i) Discuss the proposed start-up test program to
demonstrate remote shutdown capability in accordance
with the guidance provided in R.G. 1.68.2.

Amendment 10 Q&R F421.34-1 April 1984
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j) Discuss the testing to be performed during plant
operation to verify the capability of maintaining the
plant in a safe shutdown condition from outside the
control room.

k) Discuss the equipment classification using the
guidelines contained in ESAR Table 3.2-1.

RESPONSE

The response to Items a, b, ¢, and d is as follows:

.

IY memae e mEiw W e o

Unit 2 compliance with the guidance contained in Attach-.
ment 1 is described below:

1. The remote shutdown panel (RSP) is designed to
achieve and maintain hot shutdown in the event the
control room is inaccessible. This is achieved by

the use of redundant, safety grade instrumentationo\.

identical .(in. most all cases) to that used; in the
control room. Additionally, some nonsafety-related
indicators and recorders are provided for operation

use.
2. See, Item 1. _ - Jj%ééznffa T
3. No jumping, rewiring, circuit disconnection, or

manual action (in locations, other than the RSP) is
used to achieve the desired shutdown condition.

4. The design of the RSP is such that cold shutdown is

INSEET A

achieved using safety * grade, redundant .
instrumentation.
S. Loss of offsite power will not negate shutdown

capability since power is supplied by "reliable
safety grade power sources.

6. Transfer of control to the RSP does not disable any
ESF function gr change the o erating status oﬁ an;>
equipment. 2 R HR ' LS

W%a, Py
7. The acces the remdte shutdown room is
controlled at all times and the transfer switches
are the lockable type. See response to Item e
below.
8. Design of the RSP is under evaluation for
: conformance to the requirements of Appendix R to
10CERSO.
Amendment 10 " Q&R F421.34-2 April 1984
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Access to the remote shutdown system controls will be
controlled by the plant security system. Access will be
restricted as with other vital areas. In the event of
the failure of the card reader, access will be possible
by use of metal keys. Additionally, key lock switches
requiring the use of metal keys are utilized for panel
transfer/override functions. These keys will be
administratively controlled according to key control
procedures and readily available to both the Control
Room Operator and the Shift Supervisor in the event of a
control room evacuation.

Use of communications to coordinate operator actions is
not required as all functions to safely shut down the
plant can be performed independently from either the
control room or the remote shutdown system controls.

A description of how cold shutdown is achieved utilizing
the -remote shutdown panel is contained in Section
7.4.1.4. i

A description of control room annunciation when transfer
switches are changed "to the emergency position is
contained in Section 7.4.1.4.

A separate startup test procedure, as descrzbed in test
abstracts, Table 14.2, will be performed to demonstrate
the capability of the remote shutdown system to safely
shut down the plant within guzdellnes provided by Regq.
Guide 1.68.2.

Instrumentation and controls associated with the remote
shutdown system shall be calibrated and functionally
verified by surveillance testing as required in
technical specifications. Remote shutdown system design
is such that functional-testing of systems verifies the
operational c¢apability to provide remote shutdown.
Additionally, periodic testing of the transfer switches
will be performed to verify control functions.

See revised Table 3.2-1.

-

Q&R F421.34-3 April 1984
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421.34 ATTACHMENT 1
ICSB GUIDANCE FOR THE INTERPRETATION OF GENERAL DESIGN

CRITERIA 19 CONCERNING REQUIREMENTS
FOR REMOTE SHUTDOWN STATIONS

BACKGROUND

GDC 19 requires that equipment at appropriate locations
outside the control room be provided to achieve a safe
shutdown of the reactor. Recent reviews of remote
shutdown station designs have demonstrated that some
designs cannot accommodate * a single failure in
accordance with the guidance of SRP Section 7.4
(Interprefation of GDC-19). The following provides
supplemen{al guidance for the implementation of the
requirements of GDC-19 concerning remote- shutdown
stations. Requirements for remote .shutdown capability
following a fire are detailed in Appendix R to 10CERSO:.
It should be noted that although GDC 19 and Appendix R
-requirements are complementary, the potential exists

that modifications to bring a design into conformance -

with GDC 19 will violate Appendix R criteria and vice
versa. .For example, remote manual devices for a second
division of instrumentation and controls added to
satisfy single failure requirements would not = be
acceptable if the added devices were located in the same
fire area as existing transfer switches in the redundant
division. In addition, transfer switches added ¢to
isolate the remote shutdown equipment from the control
room £fire area would not be acceptable if they disable
ESF actuation, unless this is done in accordance with
Item B6 Dbelow. The acceptability of remote shutdown
station designs given a fire is determined by the
Auxiliary Systems Branch (ASB) as outlined in
Section 9.5.1 of the SRP.

ICSB _GUIDANCE

To Meet GDC-19 (As Interpreted In SRP Section 7.4)

1) The design should provide redundant safety grade
capability to achieve and maintain hot shutdown
from a 1location or locations 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 sexrvice conditions
postulated to -occur (including abnormal
environments such as loss of ventilation), but need

Amendment 10 - Q&R F421.34-4. April 1984
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2)

3)

4)

5)

6) ..

7)

through the use of suitable procedures.

L R .
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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.

Redundant instrumentation (indicators) should 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 condition has been attained.

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, rewlrlnq, or

dlsconnectzng c;rcu;ts.

The design should provide redundant safety grade
capability for attaining subsequent cold shutdown

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 :shutddwn
location, a 1loss of offsite power will not result
in subsequent overloading of essential buses or the

diesel generator.:- Manual restoration of power to

shutdown 1loads is., acceptable provided that
sufficient information is available such that it
can be performed in a safe manner.

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 shutdown station(s). Transfer to the
remote location(s) should not change the operating
status of equipment. )

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.gq.,
key lock switches) access to these Xkeys shall be
administratively controlled and shall not be
precluded by the event necessitating evacuation of
the control room.

m Amendment 10 Q&R F421.34-5 April 1984
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8) The design should comply with the requirements of
Appendix R to 10 CFR S50. ’

Amendment 10 Q&R F421.34-6 April 1984
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QUESTION F421.36 (7.5)

The NRC staff has recently issued Revision 2 to Regulatory
Guide 1.97, "Instrumentation for Light-Water-Cooled Nuclear
Power Plants to Assess Plant and Environs Conditions During
and Following an Accident" via Supplement 1 to NUREG-0737.
This Reg. Guide revision reflects a number of major changes
in post-accident instrumentation. Supplement 1 to
NUREG-0737 includes specific Reg. Guide 1.97 implementation
requirements for plants in the operating 1license review
stage. .

Provide a description of how the Nine Mile Point Unit 2
design conforms to the provisions of Reg. Guide 1.97,
Revision 2. This description should be in the form of a
table that includes the following information for each Type
A, B, C, D, E variable shown in Regulatory Guide 1.97:

(1) instrument range

(2) environmental qualification (as stipulated in guide or
state criteria)

(3) seismic qualification (as stipulated in guide or state
criteria) .

(4) quality assurance (as stipulated in gquide or state
criteria)

(5) redundancy and éénsor(s) location(s)

(6) power supply (e.g., Class 1E, non-Class 1lE, battery
backed)

(7) location of display (e.q., éontrol room board, SPDS,
chemical laboratory

Deviations from the guidance in Reg. Guide 1.97 should be

explicitly shown, and supporting justification or
alternatives should be presented.
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LDCN GE124
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Page 1 of 2
NINE MILE POINT 2 FSAR
QUESTION
" 421.37 If reactor controls and vital instruments derive power from

(7.5) common electrical distribution, systems, the failure of such
electrical distribution systems may result in an event
requiring operator action concurrent with failure of important
instrumentation upon which these operator actions should be
based. IE Bulletin 79-27 addresses several concerns related
to the above subject. You are requested to provide

information and a discussion based on each IE Bulletin 79-27

concern. Also, you are to:

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

2) Confirm that all instrumentation and controls required by
emergency shutdown procedures were considered in the
review. Identify these instruments and controls at the
system level of detail.

3) Confirm that clear, simple, unambiéuous annunciation of
loss of power is provided in the control room for each
bus addressed in item 1 above. Identify any exceptions.

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

5) Confirm that the re-review of IE Circular No. 79-02 which
-is required by Action item 3 of Bulletin 79-27 was
extended to include both Class 1E and non-class 1E
inverter supplied instrument or control buses. Identify
these buses or conform that they are included in the )
listing required by Item 1 aboye.

RESPONSE

A methodology has been developed for addressing concerns raised in IE
Bulletin 79-27. This methodology, applied on WNP2, has been reviewed
and approved by the NRC. The same methodology will be used in
performing the required study for the NMP2 project. The NMP2 study is
currently scheduled for completion in the second quarter of 1985. The
methodology provides for a systematic and comprehensive analysis to
ensure that, in the event of a single power bus failure, sufficient
control room indicators, instruments, and controls exist for the
operators to achieve reactor cold shutdown. The following paragraphs
outline the methodology to be used in addressing the concerns identified
in IE Bulletin 79-27.

KC:pes/118B-6
1/24/84






1)

2)

3)

4)

5)

6)

LDCN GE124
Attachment 1
Page 2 of 2

Review the Class 1E and non-Class 1E buses, including inverters,
supplying power to instrumentation and controls in systems used in
attaining the cold shutdown condition. A1l buses that could affect
the ability to achieve cold shutdown are identified. Existing
plant operating procedures and procedures already developed for
the event of certain ‘power bus failures are used to ensure the
identification of all potential power buses.

Identify the instrumentation and control devices connected to each

jdentified power bus. Evaluate the effects of a power loss to each
Toad, including the 1imiting effects on the ability to achieve cold
shutdown.

Create "bus trees" denoting the bus hierarchy and cascading bus
configuration of all buses that power instrumentation and controls
used by the operator to achieve cold shutdown.

Determine the annunciators and alarms that would alert the
operators to a failure of any of the identified buses.

Determine the effect of any single power bus loss on the ability to
continue in the particular shutdown path being used at the time the
bus loss occurs. This analysis includes the cascading effects of
any bus loss and considers alternative indications and controls
powered by unaffected buses that may aid the operator in the event
of a bus loss. Identify alternative shutdown paths available in
the event of a bus loss and existing procedures for restoration of
the affected bus.

Document the results of the analysis with recommendations of
hardware or procedurq]_gpanges.

KC:pes/118B-6.1
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NINE MILE POINT 2 FSAR

QUESTION.421.42 ' ' .
7.n .

The transient and accident analyses included in the FSAR are intended to
demonstrate the adequacy of safety systems in mitigating anticipated
operational occurrences and accidents.

Based on the conservative assumptions made in defining these "design
bases" events and the detailed review of the analyses by the staff, it is
1ikely that they adequately bound the consequences of single control
system failures. To provide assurance that the design basis event analy-
sis for Nine Mile Point 2 adequately bounds other more fundamental credi-
ble failures, provide the following:

(1) “ldentify those control systems whose failure of malfunctibn could
seriously impact plant safety..

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

(3) Indicate which, if any, of the control systems ideftified in (1)

- receive input signals from common sensors. The sensors considered
should include common taps, hydraulic headers and impulse lines
feeding pressure, temperature, level or other signals to two or more
control systems. . '

(4) Provide justification that any malfunctions of the control systems
jdentified in (2) and (3) resulting from failures or malfunctions of
the applicable common power source or sensor including hydraulic
components are bounded by the analyses in Chapter 15 and would not
require action or response beyond the capability of operators or
safety systems.

RESPONSE

Two system interaction studies, common power failure analysis and common sensor
failure or sensing line analysis, are required to address the issues of this
question. The methodology to be applied for these analyses for NMP-2 has
already been approved by the NRC for Grand Guif, Shoreham and WNP-2 analyses.
The studies will evaluate the consequences of single power source or sensing
line failures on control grade systems and determine whether the 1limiting case
events are bounded by Chapter 15 analyses. These studies are scheduled for
completion second quarter of 1985.

BAM: rf:csc/G08077*-1
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A. Common Power Source Failure

The following paragraphs outline the methodology to be used in the common
power source failure analysis.

1)

2)

3)

4)

5)

6)

7)

Identify all non-safety control grade systems that could affect the
critical reactor parameters, i.e., water level, pressure, and power.

Review these control systems at the component level. Identify the
effect of the loss of power to each system component and subsequent
interactions with other components and systems.

Generate "bus trees” which represent the bus hierarchy and cascading
configuration of all power buses that supply components of control
systems under .study. .
Perform a combined effects analysis. Evaluate ‘the failure of each
power bus, i.e., load center, motor control center, etc. starting
with the lowest level source common to multiple control systems and.
working up the "bus trees" to the highest common power level. At
each level, examine the effects of the single bus failure and conse-
q¥$ntia; cascading bus failures on all control systems' components
affected. . . )

Postulate ‘the limiting transient events as a result of the combined
effect analysis. Compare these events to those analyzed in
Chapter 15. .

Perform any additional transient calculations or analyses required to
determine whether the postulated transient events are bounded* by
Chapter 15 analyses, assuming there is a single active failure in a
safety system required to mitigate effects of thé event.

Identify any hardware or procedural change recommendations that
result from this study.

B. Common Sensor or Sensing Line Failure

The following paragraphs outline the methodology to be used in the common
sensor or sensing line failure analysis. '

1)

2)

3)

Identify all non-safety control grade systems that could affect the
critical reactor parameters, i.e., water level, pressure, and power.

Identify all instrument sensing lines and sensors common to two or
more of these control systems.

Analyze the effects of a failure of a common sensors, a complete
plug, or a guillotine break in each of these common instrument Tines.
Examine the effects of the erroneous signals on each affected instru-
ment and on each function, i.e., scrams, trips, permissives, etc.,
actuated or rendered inoperative.

.
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4) Examine the interactive effects among.all systems affected by the
common sensing line failure and the consequential combined effect on

the critical reactor parameters.

Compare the consegquences of these postulated events with the Chapter 15
analyses to ensure that Chapter 15 bounds the effects and the events
would not require action or responses beyond the capability of
operators or safety systems. Perform any additional transient
calculations or analyses necessary to determine whether the postulat-
ed 1imiting event: are bounded* by those events analyzed in Chapter 15,
assuming there is a single active failure in a safety system required
to mitigate effects of the event. .

5)

6) Identify any hardware or procedural change recommendations that

result from this study.

*The term "bounded" means within the consequence 1imits for abnormal operational
transients given in Section 15.0.3.1.2 of the FSAR or, if the combined proba-
bility of occurrence of both the initiating event and the single active failure
is similar to the occurrence probabilities of limiting faults (see Section
15.0.3.1), "bounded" means within the consequence 1limits for limiting the
faults given in Section 15.0.3.1.3.
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QUESTION

421.43

—pytae? .

NINE MILE POINT 2 FSAR

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

The staff is concerned that a similar potential may exist at
light water facilities now under construction. You are,
therefore, requested to perform a review per the I&E
Information Notice 79-22 concern to determine what, if any,

" design changes or operator actions would be necessary to

assure that high energy line breaks will not cause control
system failures to complicate the event beyond the FSAR
analyses. Provide the results of your review including all
identified problems and the manner in which you have resolved
them. )

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

////,_jhw___sgnsider analogous interactions as relevant to the BWR design.
7 RESPONSE . | ‘

\
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HIGH, ENERGY LINE BREAK AND CONTROL
SYSTEM FAILURE EVALUATION

INTRODUCTION

IE Information Notice 79-22 identifies the concern that the performance
of nonsafety grade equipment subjected to an adverse environment could
impact the protective functions performed by safety grade equipment. The
purpose of this analysis is to determine if a malfunction of a nonsafety
control system, associated with a high energy line break, might result in
a severe event not bounded by FSAR Chapter 15.

METHODOLOGY
The HELB/control system failure evaluation will be analyzed as follows:
1. Identify all nonsafety control systems and components within
these systems which may impact critical reactor parameters

(water level, pressure, power).

2. Establish the criteria for energy lines, break postulation, and
consequence evaluation.

3. Identify critical nonsafety grade components located in areas
of high energy piping..

4. Postulate breaks in these areas and determine the resultant
effects on the components.

5. Evaluate the events to determine if the event is bounded by
FSAR Chapter 15. If not bounded, additional analysis or a cor-
rective action will be taken. . )

NONSAFETY CONTROL SYSTEMS

All plant nonsafety. control systems are included in the initial evalua-
tion for HELB. The following criteria is used for the elimination of
systems from the initial 1list prior to performing a detailed HELB
analysis.

1. Dedicated inputs into the process computer, as well as the com-
puter itself.

2. Control systems which have no direct or indirect interaction
with reactor operating parameters. Examples are communica-
tions, lighting, ventilation for exterior buildings, machine
shop systems, refueling or ‘maintenance systems, etc.:

3. Control systems that do interact or interface with reactor

operating systems, but which cannot affect the reactor param-
eters either directly or indirectly.

C3/12177/367/5YH 1






7.

Electrical systems, the loss of which will result in a condi-
tion similar to. total or partial loss of offsite power. Ex-
amples include the station transformers, ac instrument power,
and dc instrument power.

Systems which are not used during normal power operation. For
example, refueling systems, turning gear, and turbine bearing
l1ift pumps. -

Safety systems or safety portions of control systems.

Mechanical and structural type systems. Examples include
structural steel, turbines, cranes, etc.

All control components, including power sources, within systems not
eliminated by the above criteria are evaluated for component elimination
by the following criteria prior to the final HELB analysis.

1.

2.

Instruments which provide only indication or position status
information are excluded from the detailed analysis.

Components which provide passive inputs into the control logic,
examples of which are arming-type permissives which require
additional manual action to command equipment to operate, are
excluded from the detailed analysis. .
Instruments and other dedicated inputs to the process computer
are excluded from the detailed analysis.,

Position switches on air- and motor-operated valves which are
not interlocked with other equipment but rather provide posi-
tion indication or position status to the process computer are
excluded from the detailed analysis. T

Mechanical type components, such as structural steel, tanks,
and pipes are not considered "components" which can fail. How-
ever, associated instruments, taps, tubing, and control compo-
nents not eliminated by Items 1 through 4 and physically
located on the above mechanical components, are evaluated.

PIPE BREAK CRITERIA

The pipe break criteria is taken directly from FSAR Section 3.6.

1.

Pipe Criteria

High energy piping is defined as including those systems or
portions of systems in which the maximum operating temperature
exceeds 200°F or the maximum operating pressure exceeds
275 psig during normal full power operation. Those lines that
operate above these limits for only a relatively short period
of time (less than 2 percent) to perform their intended func-
tion, are classified as moderate energy and excluded from con-
sideration.

C3/12177/367/5YH 2
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Break Postulation

High energy pipes are assumed to break only at terminal ends
and at each intermediate pipe fitting or weld attachment. Each
longitudinal or circumferential break in high energy fluid sys-
tem piping is considered separately as a single postulated
initial event occurring during normal plant conditions.

3. Consequence Evaluation

Pipe breaks are evaluated for the effects of pipe whip, jet
impingement, and environmental effects. ’

a. Pipe Whip :
Pipe whip is assumed to occur in the plane defined by the
piping geometry and to cause movement in the direction of
the jet reaction.

b. Jet Impingement

Jet impingement loads are determined by taking the jet
force as being constant at all effective distances from,
and normal to, the break area and by assuming that the jet
stream diverges comically at a solid angle of 20 degrees.

N
te T L

ANALYSIS

1. Utilizing current plant drawings, the nonsafety control components
and high energy systems will be located in particular zones.

2. In small zonmes it will be assumed that any HELB would incapacitate
all nonsafety control components in the zone. :

3. In large zones the effect of a high energy line break on each compo-
nent will be evaluated based upon the pipe criteria.

4. Postulate breaks and evaluate the effects on the controls equipment.

5. Compare postulated effects with events as reported in FSAR '
Chapter 15 to determine if they are bounded.

6. If not bounded, determine if protection or relocation of the con-
trols equipment is appropriate. ‘““TS\‘Q

7. If requiredc 1 additional analysisﬂto
determine if the effect is significant and then a corrective action
will be taken.

8. Draft final report.

C3/12177/367/5YH 3
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O NINE MILE POINT 2 FSAR
G QUESTION 421.44 A. Table 7.1-1 of the FSAR lists the safety-related .
(7.7) instrumentation and control systems. Nonsafety- |

related systems are identified in Table 7.7-1. From a
review of Chapter 15 of the FSAR the staff has deter-
mined that the analysis of certain anticipated opera-
tional occurrences (j.e., the feedwater controller
failure-maximum demand) and design basis accidents

(i.e., recirculation pump seizure) take credit for the
operation of nonsafety-related instrumentation and
control systems. It is the staff's position that for
events classified as anticipated operational occurrences,
credit can be taken for nonsafety-related systems to
mitigate the event provided only high availability
nonsafety-related systems are being relied upon.
Therefore, identify each instrumentation and control
system/component which is not classified as safety-' |
related but assumed in the FSAR analyses to mitigate |
the consequences of transients. Provide a justifica- |
tion for the assumption of operability of this equip- |
-ment based upon’system design, equipment quality, and |
proposed technical specifications. In addition,

- provide a discussion on the interfaces with the
safety-related portions of the Nine Mile Point-Unit 2
design. u : .

for nonsafety-related instrumentation and control
systems/components in mitigating the consequences of
design bases accidents. Therefore, identify each
instrumentation and -control system/component which is
classified as nonsafety-related but assumed in the

FSAR analyses to mitigate the consequences of accidents.
Either redo the analysis assuming no credit for the
operation of this equipment, or propose modifications
to upgrade the equipment to safety-related status.

w B. It is the staff's position that no credit may be taken

RESPONSE

A.  The following non-safety grade systems/components may be actuated during
the course of anticipated operational occurrences (transients) shown in
Chapter 15:
a. Level 8 turbine trip,
b. Level 8 feedwater trip,
c. turbine bypass,
d. recirculation runback,
e. rod sequence control system,

0 f. rod block monitor, and

g. relief function of the safety relief valves.

PCY:pc: rf/L01242%-1
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NINE MILE POINT 2 FSAR

None of these systems are required to mitigate the events analyzed in
Chapter 15.

The assumed performance of the nonsafety grade system listed in Table 440.43-1,
in response to Question 440.43-1, is based on extensive, failure rate data

for equipment of similar design and quality requirements. Among the

nonsafety grade systems listed in Table 440.43-1, the failures of the L8

trip and turbine bypass would have the most adverse effects on ACPR. For

the most limiting transient, a feedwater controller failure at maximum

demand, the estimated increase in ACPR is about 0.02 for L8 trip failure

and 0.11 for turbine bypass failure. Since this postulated event is 2 to

* 3 seconds in duration, no fuel failure is expected.

In summary, certain transient events assume the operation of specific
nonsafety-grade equipment to provide a realistic transient signature;
however, failures of such equipment would still yield events bounded by
the safety limits of transient and limiting fault events analyzed in
Chapters 6 and 15. The peak vessel pressure is bounded by the over-
pressure protection analysis described in Chapter 5.

See FSAR Section 7.7.1.5 and 10.4.4 for turbine bypass and Section 7.7.1.3
for L8 I&C design information.

FMEA's take no credit for nonsafety-related instrumentation and control

_ system/components in mitigating  the consequences of design basis accidents.

PCY:pc: rf/L01242%-2
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NINE MILE POINT UNIT 2 FSAR

From its review of the Nine Mile Unit 2 FSAR, the NRC staff has been unable to
conclude that the separation of Class 1E components and interconnecting cir-
cuits is acceptable. Regulatory Guide 1.75, "Physical Independence of Electri-
cal Systems" which endorses 1EEE Standard 384, “IEEE Trial-Use Standard
Criteria for Separation of Class 1€ Equipment and Circuits" provides guidance
with regard to separation. To provide the level of detail necessary to com-
plete our review, we request that you submit a comparison of the Nine Mile
Point Unit 2 design to the criteria contained in R.G. 1.75 and IEEE 384. This
comparison should focus on the instrumentation and control systems within both

the Power Generation Control Complex and the balance of plant. The information °

provided should supplement FSAR Table 1.8-1 and FSAR Sections 7.1.2, 7.2.6 and
8.3.1 such that each regulatory position of R.G. 1.75 and each separation
criterion of .IEEE 384 is addressed. Alternate methods of providing separation
. to those contained in R.G.. 1.75 and IEEE 384 should be identified and justi-
fied. Where barriers (e.g., flexible conduit, sheet metal enclosures, fire
retardant tape) are used to provide Separation, the details of the testing used
to qualify the barriers should be provided. Where analyses have been used to
justify lesser separation than that recommended in-R.G. 1.75 and 'IEEE 384, a
detailed discussion of the analyses including the assumptions,. methods, sup~
porting tests and conclusions should be provided.

RESPONSE

A comparison of the Nine Mile Point Unit 2 design to the criteria contained in
R.G. 1.75 and IEEE 384 is shown in the following tables for instrumentation
and control systems within the PGCC and balance of plant. g

Note: Balance of plant response provided by SWEC.

BAM: rm/A07274*-1
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1EEE 384-74 CRITERIA
DEFINITIONS

Isolation device. A device in a circuit

which prevents malfunctions in one
section of a circuit from causing
unacceptable influences in other
sections of the circuit or other
circuits. '

NINE MILE POINT UNIT 2 FSAR
SEPARATION EVALUATION
QUESTION 421.47

REGULATORY GUIDE 1,75, REV. 1
REGULATORY POSITION

c.1l .
Supplement IEEE 384 definition
as follows “interrupting devices
actuated only by fault current
are not considered to be isola-
tion devices within the. context

DESIGN CONFORMANCE

PGCC

BOP

Since interrupting devices (fuses

.and/or circuit breakers) actuated

only by fault current are not
considered as {solation devices
a coabination of two interrupting

. Interrupting devices actuated

only by fault current are not
used as isolation devices for
{solating non-class 1E circuits
from class-1E circuits. In the
case of control/instrument

2 wene -

R L

devices or an EPA in con{unction
with.an interrupting device is used. associated circuits, fuse/

. breakers actuated by fault
current have been used to isolate

- . non-class 1E and devices.

of this document.

-

“Interlocked armor cable is not used
as a raceway.

Raceway. Any channel that is designed  C.2
and used expressly for supporting wires, TInterlocked armor enclosing cable
cable, or busbars. Raceways consist should not be.construed as a ‘
primarily of, but are not restricted “raceway". . ] ,
to, cable trays, conduits, and inter- . v
locked armor enclosing cable. :

Meets th!s requirement.

-

poTres

CRITERIA . ,
4.1 Required Separation. Separation No coment. . A" Separation is provided to maintain the
shall be provided to maintain-the indepen- + . s« independence of sufficient number of
dence of sufficient nusber of circuits . . i circuits and equipmwent required for
and e?uipnent so that the protective ' protéctive function. Independence-is
functions required during and following achieved through equipment arrangesent,
any design basis event can be accoa- materials, wir n9 practices and {sola-
plished. The degree of separation tion devices and/or space or by
required varies with the potential analysis.

hazards in a particular area. .

Meets this requirement.

BAH: cal: rm/A08305%-1
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UNIT 2 FSAR

SEPARATION EVALUATION
QUESTION 421.47 (Continued)

REGULATORY GUIDE 1.75, REV. 1
REGULATORY POSITION

4.2 Equipment and Circuits Requirin No comment.
Se ara%lon. Equipaent and circuits

reauiring separation shall be determined

and delineated early in the plant design

and shall be fdentified on documents and

drawings in a distinctive manner,

4.3 Methods of Separation. The separa- C.3

tion of circuits and equipment shall be Whenever practicable and where its

achieved by safety class structures, use does not conflict with other.

distance, or barriers, or any combina- safety objectives, locate redundant

tion thereof. circuits and equipment in separate
safety class structures.

4.4 Compatibility with Hechanical No corment.
S¥ste|s; e separation of Class 1E
circuits and equipment shall be such
that the required independence will not
be compromised by the failure of
mechanical systems served by the .
Class 1E systems. For example, Class 1
circuits shall be routed or protected
such that failure of related mechanical
. equipsent of one redundant system
cannot disable Class 1E circuits or
e uiﬁuent essential to the operation
the other redundant systes(s).

IEEE 384-74 CRITERIA

-

BAN: cal: rm/A08305%~2
8/30/84

DESIGN CONFORMANCE
PGCC BOP

Equipaent and circuits requiring Heets this vequiresent.
separation are delineated in the plant
design documents and {dentified in a

distinctive manner.

.The separation of circuits and equipment Heets this requirement.

{s achieved by locating'them in
separate safety class structures,
distance, or barriers, or any

* combination thereof or by analysis.

Class 1E circuits are routed and/or
protected such that failure of related
mechanical equipment of one Class 1E
systen will not disable Class 1E
civcuits or equipment essential to the
operation of its redundant systea(s).

)
Meets this requirement,

\
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Q ot NINE MILE ”vun 2 FSAR

SEPARATION EVALUATION
QUESTION 421.47 (Continued)

REGULATORY GUIDE 1.75, REV. 1
IEEE 384~74 CRITERIA REGULATORY POSITION

4.5 Associated Circuits. Assocfated - C.4 and C.6
circuits shalY comply with one of the Associated circuits should be
following: ” subject to all requirements placed
(1) They shall be uniquely {dentified  on Class 1E circuits such as cable
as such and shall remain with, or be derating, environaental qualifica-
separated the same as, those Class 1E tion, flame retardance, splicing
circuits with which they are associated. vestrictions and raceway i\l
(2) They shall be in accordance with unless it can be demonstrated that
(1) above from the Class 1E equipment the absence of such requirements
to and including an isolation device. could not significantly reduce the
Beyond the isolation device a circuit availability of the Class 1E
{s not subject to the requirements circuits.
of this document provided it does not
again become associated with a Class 1E  Analysis should be submitted as-
systea. part of Safety Analysis Report,
(3) They shall be analyzed or tested and should identify those circuits
to demonstrate that Class 1E circuits
:re ?ot degraded below an acceptable
evel.

4.6 NON-CLASS 1E CIRCUITS

4.6.1 Separation from Class 1E Circuits. No comment,
Hon-Class circuits sha separate

from Class 1E circuits by the minimua

separation requiresents specified in

Sectjons 5.1.3, 5.1.4, or 5.6 or they

become associated circufts.

section.

BAM: cal:rm/A08305%-3
8/30/84

installed in accordance with this .

DESIGN CONFORMANCE
PGCC BOP

Associated circuits are either subject
to all requirements placed on Class 1E
circuits or are analyzed to demonstrate
that the associated circuits will not
degrade the Class 1E circuits below an
acceptable level. Such an analysis,
when performed, is maintaiped as part
of the design record.‘/Sse iote 5.

afw

Associated circuits are treated
as class 1E circuits.

ﬁon-Class 1E circuits comply with the Meets this requirement except in
requirements of IEEE 384 Section 5.1.3, the case of non-class 1E conduits
5.1.4 or 5.6, or they are treated as proximate to class 1E trays. The

associated c*rcuits. minimua distance between a non-

class 1E conduit and a class 1E
' " cable tray (open) shall be 1 inch.
o c T See FSAR Section 1.8 RG 1.75

f:: E T S A ) position for justification.
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1EEE 384-74 CRITERIA

4.6.2 Separation from Associated
Civcuits. Hon-Class IE circults shall
be separated from associated circuits
by the minimum :e?aration requirements
specifiad In Sections 5.1,3, 5.1.4,

or 5.6.2 or (1) the effects of lesser
separation between the Non-Class 1E
circuits and the associated circuits
shall be analyzed to demonstrate that
Class 1E circuits are not degraded -
below an acceptable level or (2) they
become associated circuits. -Mon-Class
1E instrumentation and contro] circuits

are not required to be separated froa
associated circuits,

Figure 1 shows examples of acceptable

" circuit arrangements.

5. SPECIFIC SEPARATION CRITERIA

5.1 Cables and Raceways
5.1.1 General

5.1.17T The routing of Class 1E
circuits and location of equipment served
by these Class 1E circuits shall be
reviewed for exposure to potential
hazards such as high pressure giping.
mnissiles, flamable material flooding,
and wiring that is not flame retardant.
A degree of separation cosmensurate
with the dana?e potential of the hazard
shall be provided such that the {ndepen-
dence of redundant Class 1E systems are

BAH: cal: rm/A08305%-4
8/30/84

. NIKE HILEQ UNIT 2 FSAR

SEPARATION EVALUATION

QUESTION 421.47 (Continued)

REGULATORY GUIDE 1.75, REV. 1
REGULATORY POSITION

C.6

Analysis performed in accordance
with this section should be
subnitted as part of Safety

Analysis Report and should identify

those circuits installed in accor-
dance with this section.

C.7 i :

Ron-Class 1E fnstrumentation and .
control circuits should not be
exexpted from the provisions of
Section 4,6.2,

c.8 .

Section 5.1.1.1 should not be
construed to imply that adequate
separation of redundant circuits
can be achieved within a confined
space such as a cable tunnel that
is effectively unventilated.

DESIGN CONFORMANCE

PGCC

sop

Non-Class 1E circuits are separated
froa'Class 1E and associated circuits
in accordance with the requirements
of 1EEE-384, Sactions 5.1.3, 5.1.4,
or 5.6.2 or effects of lesser separa-
tion are analyzed to demonstrate that
Class 1E circuits are not degraded
below an acceptable level. Such
analysis, when performed, is a part .,
of the design record. HNon-Class 1E
instrusentation and control circuits
are not exempted from the provisions
of Section 4.6.2.

Separation of Class 1E circuits and
equipment makes effective use of such
features as different safety structures
and separated areas for redundant
circuits and equipment. A degree of
separation cosmmensurate with the damage
potential of the hazard is provided
such that the independence of the
redundant Class 1E systems is main-
tained at an acceptable level.

Heets this requirement.

Generally, different
ment are located in diffe
rooms; different.colorcables
are routed through different
areas; separate tunnels are used

for routing cables of different
<olorey

bryIsrovsS
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ﬁ .NINE HILE QHIT 2 FSAR

SEPARATION EVALUATION
QUESTION 421.47 (Continued)

REGULATORY GUIDE 1.75, REV. 1
T1EEE 384-74 CRITERIA ~ REGULATORY POSITION

maintained at an acceptable level. The
separation of Class 1E circuits and -

equipment shall make effective use of

features inherent in the plant design '
such as using different rooms or

opposite sides of rooms or areas.

5.1.1.2 In those areas where the C.6

.damage potential is limited to failures Analysis performed in accordance

or faults internal to the electrical with this section should be
equipment or circuits, the minimua submitted as part of the Safety
separation distance can be established  Analysis Report, and should
by analysis of the proposed cable identify circuits installed in

installation. This analysis shall be accordance with these section.
based on tests performed to determine

the flame retardant characteristics of

the proposed cable installation consider-

ing features such as cable jnsulation and

Jacket materials, cable tray fill, and

cable tray arrangement.

5.1.1.3 The nininum separation c.9 .
distances specified in Sectfons 5.1.3 This section should be.s qlenented
and 5.1.4 are based on open ventiliated with Item 5.1.1.3(4) as follows:
cable trays of either the ladder or %Cable sglices in raceways should
trough type as defined in NEMA VE 1-1971, be prohibited”.

Cable Tray Systems. Where these

distances are used to provide adequate  NOTE: Cable splices are not, by’
physical separation: themselves, unacceptable. If they
(1) Cables and raceways involved shall exist,-the resulting design should

be flame retardant be justified by analysis. The
(2) The design basis shall be that the analysis should be submitted as

cable trays will not be filled above part of the Safety Analysis Report.

the side rails :

BAM: cal: rm/A08305%-5
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DESIGN CONFORMANCE

PGEC

] 80P

(See also FSAR. Section 8.3.1.4.2 for
exception.)

Cable installations within PGCC have -
been analyzed for separation adequacy.

’

Open ventilated cable trays and
cable splices are not used.

(See FSAR Section 8.3.1.4.2
for datails.)

N

Analysis has been used in the
case noted {n Section 4.6.1.
The analysis is included in
Sectfon 1.8, RG 1.75 position.

Heets the criteria 1, 2 and 3 of
Section 5.1.1.3 where the minimum
separation distances of Sections
5.1.3 and 5.1.4 are used; cables
splices in raceways are prohibited;
splicing in electrical penetra-
tions is considered to be exempt
from this requirement,

2 o - ——
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TEEE 384-74 CRITERIA

" (3) Hazards shall be Vimited to failures
or faults internal to the electric equip-

ment or cables.
If less separation distances are used

*they shall be established as in

Section 5.1.1.2.

NINE HILE?
SEPARATION E

URIT 2 FSAR
VALUATION ~

QUESTION 421.47 (Continued)

REGULATORY GUIDE 1.75, REV. 1
REGULATORY POSITION

5.1.2 Identification. Exposed Class 1E C.10

raceways shall be marked in a distinct
permanent manner at intervals not to
exceed 15 ft and at points of entry to
and exiting from enclosed areas. Class
1E raceways shall be marked prior to the
installation of their cables.

Cables installed in these raceways shall
be marked in a manner of sufficient
durability and at a sufficient number
of points to facilitate initial verifi-

cation that the installation is in con-

formance with the separation criteria.
These cable markings shall be appiied
prior to or during installation. :

Class 1E cables shall be {dentified by
a permanent marker at each end in accor-
dance with the design drawings or cable
schedule,

The method of identification used to

" meet the above requireaents shall

readily distinguish between redundant
Class 1E systems and between Class 1E
and non-Class 1E systenms.

BAM:cal: rn/A08305%-6
8/30/84

The phrase "at a sufficient number

.of points" should be understood to

maan at intervals not to exceed
$ ft throughout the entfire cable
length. Also the preferred method
of marking cable {s color coding.

* €11

This sectfon should be supplemented
as follows: "The method of identi-
fication used should be simple and
should preclude the need tp consult
-any reference material to distin-
guish between Class 1€ and Non-
Class 1E circuits, between Non-
Class 1E circuits associated with
different redundant Class 1E
s¥ste-s. and between redundant
Class 1E systems.

PGCC

DESIGN CONFORMANCE
BOP

Heets the requirement.

Heets the requirements except
that the cables are marked at
intervals of 15 ft. {nstead
of 5 ft.; see FSAR Section
1.8, RG 1.75 position for the
explanations. See FSAR Sec.
8.3.1.3 for the details of
the methods of identification
used.
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5.1.3 Cable Spreading Area The cable
spreading area s the space{s) adjacent
to the main control room where {nstru-
mentation and control cables converge
prior to entering the control, tarain-
ation, or instrument panels. The cable
spreading area shall not contain high
energy equipment such as switch-gear,

* transformers, rotating equipment, or

potential sources of missiles or pipe
whip and shall not be used for storing
flammable materials. Circuits in the
cable spreading area should be timited
to control and instrumentation functions
and those power supply circuits and
facilities serving the control room and
instrument systems. Power supply feeders
to instrument and control room distri-
bution panels shall be {nstalled in
enclosed raceways-that qualify as
barriers.

Other power circuits that are required
to traverse this area $hall be assigned
to a mininum number of routes consistent
with their separation requirements and
allocated solely for these power circuits.
Such traversing power circuits shall be
separated from other circuits in this
area by a mininum distance of 3 ft. and
barriers.

BAM: cal: rm/A08305%~7
8/30/84

NINE HILE
SEPARATIO

NIT 2 FSAR
VALUATION .

QUESTION 421.47 (Continued)

REGULATORY GUIDE 1.75, REV. 1
REGULATORY POSITION

C.12 Pendin? fssuance of other
acceptance criteria, those portions
of Section 5.1.3 (exclusive of tha
NOTE following the second para-
graph) that permit tha routing of
power cables through the cable
spreading area(s) and by imepli-
cation, the control room, should
not be construed as acceptable,
Also, Section 5.1.3 should be
supplemented as follows: “Where
feasible, redundant cable spread=
ing areas should be utilized."

DESIGN CONFORMANCE

PGCC

. BOP

Cables feeding power to control
and instrumentation circuits are not
required to run in conduit within
PGCC. These cables are traated
as control and instrumentation cables
and are run fn PGCC ducts along with
other cables in the same diviston.

Meets the requirements; separate
cable vriser areas are used for
the redundant circuits. Power
cables in the riser areas are
routed in enclosed raceways.

See FSAR Sec. 8.3.1.4.2.
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NOTE: An acceptable alterpative routing
Jfor such traversing power circuits would
be to route them in imbedded conduit or

in a separate enclosure designad as safety
class structure (for example, a concrete
duct bank or other suitable enclosure)
which in effect removes them from the

area defined as the cable spreading area.

The minimum separation distance between
redundant Class 1E cable trays shall be
determined by Section 5.1.1.2 or, where
the conditions of Section 5.1.1.3 are met,
shall be 1 ft. between trays separated
horizontally and 3 ft. between trays
separated vertically.

NOTE: Horizontal separation is measured
from the side rai) of one tray to the side
rail of the adjacent tray. Vertical
separation is measured from the bottom of .
the top tray to the top of the side rail
gf1t2§ bottom tray. (See also Section

Where termination arrangements preclude C.13
maintaining the minimum separation dis- Ho significance should be
tance, the redundant circuits shall be  attached to the different tray

.run in enclosed raceways that qualify widths {1lustrated in Figure 2.

as barriers or other barriers shall be
provided between redundant circuits.
The minimum distance between these

BAM:cal: ra/A08305%-8
8/30/84

SEPARATION EVALUATION
QUESTION 421.47 (Continued) :

DESIGN CONFORMANCE

PGCC

gop

. I

Sea notes 2, 3, 4, 6, 7, 9 and 20.

Where the minimum separation
requirements cannot be met,
Sil-tesp tape may be used as a
separation barrier.
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redundant enclosed raceways and between
barriers and raceways shall be in 1 in.
Figs. 2, 3, 4 and 5 {1lustrate exasples
of acccgtablc arrangeaents of barriers
and enclosed raceways where the minimum
separation distance cannot ba maintained.

5.1.4 General Plant Areas. In plant
areas from which potential hazards such
as missiles, external fires, and pipe
whip are excluded, the minimum separation
distance between redundant cable trays
shall be determined by Section 5.1.1.2
or, where the conditions of Section 5.1.1.3
are met, shall be 3 ft. between trays
separated horizontally and 5 ft. between
trays separated verticially. 1If, in
addition, high energy electric equipment
such as switchgear, transformers, and
rotating equipment is excluded and

power cables are installed in enclosed
raceways that qualify as barriers, or
there are no power cables, the aininum
separation distance may be as specified
in Section 5.1.3. °

Where Bllnt arrangements preclude main-
taining the minimum separation distance,
the redundant circuits shall be run in

- enclosed raceways that qualify as

barriers or other barriers shall be
provided between redundant circuits.
The mininum distance between these

BAM: cal: ra/A08305%-9
8/30/84 .
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PGCC

DESIGN CONFORMANCE
80P

Not applicqbie.

Heets the requiresents.
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redundant enclosed raceways and between .,

barriers and raceways shall be in 1 in. '

Figs." 2, 3, 4 and 5 {1lustrate exaaples ,

of acceptable arrangements of barriers ] FPCI B

and enclosed raceways where the mininua ‘ el

separation distance cannot be maintained. o . )

*5.2 STANOBY POWER SUPPLY : ” .

5.2.1 Standby Generating Units. Redun- C.314 o Hot Applicable R Meets this requirement.

dant CTass I! standby generating units  Jection 5.2.1 should be supple- . ) See Section 8.3.1.1.2.

shall be placed in separate safety class mented as follows: And should

structures, : have independent air supplies.”
5.2.2 Auxiliaries and Local Controls. Heets this requirement.
The auxiliaries and local controls for ' . T See Section 8.3.1.1.2.

redundant standby generating units shall
be located in the same safety class
structure as the unit they serve or be
physically separated in accordance with
the requirements of Section 4.

5.3 DC SYSTEM a : .

5.3.1 Batterfes. Redundant Class 1E C.15 Not Applicable . Heets this requirement.
batteries shall bs placed in separate Where ventilation s required, the ) Section 8.3.1.4.2.
safety class structures. separate safety class structures

required by Section 5.3.1 should be

served by independent ventilation e

. systeams. .

5.3.2 Battery Chargers. Battery Ho coement Not Applicable Heets this requirement.
chargers for redundant Class 1E i . Section 8.3.1.4.2,

batteries shall be physically separated
in accordance with the requirements of
Section 4.

BAN: cal: rm/A08305%-10
8/30/84
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5.4 DISTRIBUTION SYSTEM

5.4.1 Switchgear. Redundant Class 1E
distribution switchgrear groups shall
be physically separated in accordance
with the requirements of Section 4.

5.4.2 Hotor Control Centers. Redun-
dant Class 1t motor control centers
shall be physically separated in
accordance with the requiresents of
Saction 4. ]

5.4.3 Distribution Panels. Redundant
Class 1t distribution panels shall be
physically separated in accordance with
the requirements of Saction 4.

5.5 CONTAINMENT ELECTRICAL PENETRA-
TIONS. Redundant Class 1E containment
electrica) penetrations shall be physically
separated 1n accordance with the require-
ments of Section 4. Coapliance with
Section 4 will generally require that
redundant penetrations be widely dis-
persed around the circumference of the
containsent. The minimus physical sep-
aration for redundant penetrations shall
meet the requirements for cables and
raceways given in Section 5.1.4.

No cozaent

-

BAM: cal: ra/A08305%-11
8/30/84

DESIGH CONFORMANCE
8op

Not Applicable

Section®8.3.1.4.2.

Heats this requiresent. See
Section 8.3.1.4.2.

Meets this requirement. See
Section 8.3.1.4.2.

Heets this requiresent.
See Section 8.3.1.4.2.

Meets this requivesent. See
Section 8.3.1.4.2.
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Non-Class 1E circuits routed in pene-
trations containing Class 1E circuits
shall be treated as associated civcuits
in accordance with the requirements of
Section 4.5.

BAM: ca): rm/A08305%-12 -
8/30/84
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5:6 Control Switchboards ¢ No cosment

5.5.1 Location and Arrangement.
Hain control switchboards sﬁail be
located in a control-room within a
safety class structure, The control
roon shall Rrotect froa and 'shall not
contain high energy switchgear, trans-

formers, rotating equipment, or poten-
tial sources of lissilg:eor pipepuhip.

Local control switchboards shall be
located so that hazards such as fires,
missiles, vibration, gipe whip, and
water sprays shall not cause failures
comman to redundant Class 1E functions.

Separation of vedundant Class 1E
equipment and circuits may be achieved
by locating them on separate control

s ghysically separated in

h the requirements of

Section 4. Where operational consider-
ations dictate that redundant Class 1E
equipaent be located on a single con-
tro) switchboard the requirements of
Sections 5.6.2, 5.6.3, 5.6.4, and
5.6.6 shall apply.

BAM: rm/A08302%-1
8/30/84

¢ See BOP

. ¢ Not applicable.

» Controls for redundant Class 1E equip-
zent are located on segarate control
panels. However, due to operational
considerations, some of the redundant
Class 1E controls are located on the
sane control panel. These: items are
provided with adequate separation to
meet the single failure criteria.

o Heets the requirements. The
main control switchboards (PGCC)
are located in the control
building which is a seismic
Cat. 1 structure. The main
control rooa does not contain
any high energy equipment.

See Section 3.8. :

® Heets this requirement.

o Heets this requirement.
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5.6.2 Internal Separation. The

“minimum separation distance between
redundant Class 1E equipment and wiring
internal to the control switchboards
can be established by analysis of the
proposed installation, This analysis
shall be based on tests performed to
determine the flame retardant charac-
teristics of the wiring, wiring mate-
rials, equipment, and other materials
internal to the.control switchboard.
Where the control switchboard mate-
rials are flame retardant and analysis
is not performed, the minimum separa-
tion distance shall be 6in. In the
event the above separation distances
are not maintained, barriers shall be
installed between redundant Class.1E
equipment and wiring.

5.6.3 Internal Wiring Identifica~ ¢ Mo comsent.
tion. Class IE wire bundles or

cables internal to the control boards
shall be identified in a distinct
permanent manner at a sufficient
nuaber of points to readily distinguish
between redundant Class 1E uiring and
between Class 1€ and non-Class 1

wiring.

5.6.4 Common Terminations. Where & No comment.
redundant™CTass IE wiring is terminated
on common device, the provisions of
Section 5.6.2 shall be met.

BAM: rm/A08302%-2
8/30/84

¢ No comment.

¢ The mininum separation distance between
redundant Class 1E equi?nent and wiring
inside the control panels is main-
tained at 6", Due to the circuit con-
figuration, if 6" is not achievable,
alternate means are used to justify
lesser degree of separation, such as
metallic barriers, enclosures, conduits,
isolation devices and/or analysis.
See notes 2, 3, 4, 5, 7, 9, and 10,

¢ Class 1E wires and cables {nternal to
gane] are identified to distinguish
etween redundant Class 1E and
nog~glass 1E wiring. See notes 5 and
and 8.

® Comaon terminations within the control
- panels meet the provisions of IEEE-384
. - vpara 5.6.2, "See note 1,

a

¢ Meets this requirement.

® Heets this requirement.

-

o Heets this requirement.
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5.6.5 HNon-Class 1E Wiring. -
Non-Class IE wiring not separated from
Class 1E wiring by the minimum separa-
tion distance ?deternined in
Section 5.6.2) or by a barrier shall
be treated as assoclated circuits in
accordance with the requiresents of
Section 4.5.

o No corment. ) °

5.6.6, Cable Entrance. Redundant
Class 1€ cables entering the control
board enclosure shall meet the require-
ment "of Section 5.1.3.

# No consent. .

5.7 Instrumentation Cabinets. C.16 The first paragraph of .
Redundant Class nstruments shall  Section 5.7 should be augaented
be located in separate cabinets or as follows: “The separation re-
compartsents of a cabinet. Where quirements of 5.6 aaply to instru-
redundant Class 1E instruments are sentation cabinets.
located in separate compartments of
a single cabinet, attention must be
given to routing of external cables

- to the instruments to assure that
cable separation is retained.

In locating Class 1€ instrugent .
cabinets, attention must be given - ‘
to the effects of all pertinent
design basis events.

BAH: rm/A08302*~3
8/30/84 .

Non-Class 1E wiring within the control
panels is separated from the redundant
Class 1E wiring. Wherever

the non-Class 1E wiring cannot be
separated froa the Class 1E ulring.

(1) it is treated as associated wiring,
or (2) an analysis is performed to demon-
strate the adequacy of lesser separa-
tion, or (3) proper isolation (barrier
or comon device) is provided to achieve
the required separation.

o Meets this requiresent.

Redundant Class 1E cables entering the
control board enclosure are (a) separated
by a minimua distance of six inches or a
barrier or (b) enclosed in a raceway.

See notes 2 and 9.

o Meets this requirement

Redundant Class 1€ {nstruments are o Meets this requirement.
located in separate cabinets or separate

cougartnents of a cabinet. If redun-

dant instrusents are required to be

located on a single cabinet or single

single compartment, barriers are pro-

vided. Cables entering such cabinets

are separated by a minimua distance; or,

barriers are provided between redundant

components and wiring.

See BOP response.

¢ Heets this requiresent.
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5.8 Sensors and Sensor to Process
Connections. Hedundant Class IE sen~
sors and their connections to the
process system shall be sufficiently
separated that functional cagabilit

of the protection system will be main-
tained despite any single design basis
event or result therefrom. . Considera-
tion shall be ?iven to secondary -
effects of design basis events such as
pipe whip, steam release, radiation, )
aissiles, or.flooding.

lar?e components such as the reactor
vessel can be considered a suitable
barrier if the sensor to process con-
necting lines are brought out at widely
divergent points and routed so as to
keep component between redundant lines.
Redundan gressure taps located on
opposite’sides of a large pipe may be
considered to be separated by the pige.
but the lines leaving the taps must be
protected against damage from a
credible cosmon cause unless other
redundant or diverse instrumentation

is provided.

BAM: ra/A08302*%-4 .
8/30/84

¢ No comaent.

¢ Sufficient number of redundant sensors
are provided to perform system level
safety function. Adequate separation is
maintained between required number of re-
dundant sensors to maintain the func-
tional capability of the protection sys-
tem. HNeutron monitoring sensor cables
under the vessel are exempt from this
g;iterion because of the space limita-

ons. . .

® Meets this requirement.
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5.9 Actuated Equipment. Locatfons ¢ No comment. . . @ Redundant Class 1E actuated equipments ¢ Meets this requiresent.
of CTass IE actuated equipment, such are separated to meet the single failure
as pusp drive motors and valve criteria and assure sufficient safety
operating motors are normally dic- function to mitigate a DBE:
tated by the location of the driven
e?ui ent. The resultant locations
of this equipnent must be reviewed
to ensure that separation of redundant
Class 1E actuated equipment is
acceptable. . ‘

_ Non-Class 1E circuits not separated by 6 inches from Class 1E or associated circuits have been analyzed to demonstrate the adequacy of lesser

Class 1E/Class 1E and Glass 1E/non-Class 1E interfaces. Test reports and analyses are
MWWW,#F& )W"b&'f"/'

separation. The items analyzed are:

1. Common devices such as relays and contactors -for
* availab!e in GE Design Record Files.

2. Si1-Temp tape as a separation barrfer.
o

3. Use of flexible or rigid conduitAas a separation barrier. The test.report and analysis is available in GE DRFs.

4. Justification of separation less than six inches between smoke detector, its wiring and Class 1€ wiring is available in GE DRFs.

he tes reBort and analysis is available in GE DRFs.

Comzion devices are also covered under the response t& Question 421.13. Sil-Temp.tape and flexible conduit are covered under the response
to Question 430.23. .

S. NHS panels P606, P608 and -P633 are exceptions to RG 1.75. .

6. Justification of running bare cable along with a conduit is available in GE DRF's.

1. ﬂg;gification of separation of less than 1" between redundant enclosed r;ceways and between barriers gxe raceways are available in GE
s.

8. Pre-wired vendor éﬂuipnent that does not meet color coding is identified in GE specification.
9, Use of cable connector housing as an acceptable separation barrier is available in GE DRF's.
BAN; ra/A08302%-5
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10. - Justification of separation of less than six inches between utility devices and its wiring and Class 1E wiring {s available in GE DRF's.

11. Al analyses/justification for any exceptions are documented in GE DRF's aid are available on request.

BAM: rn/A08302%-6
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