Docket Nos.: 50329
and 50-330

Mr. J. ¥. Cook

Vice President
Consumers Power Company
194% West Parnall Road
Jackson, Michigan 4920)

Dear bMr, Cook:

Subject: Midland Plant Units 1 and 2 « Treansnittal of Suidance and Peavest
for Additional Information Regardirg Associated Circuits as They
Relate to Fire Protection Safe Shutdown (Appendix R)

The attached quidance on associatea circuits and request for additional
information are hereby transmitted as a part of the staff's continuing
evaluation of the Midland fire protection prooram, This guidance fs
related to Section 111.G of Appendix # to 10 CFP 50, which deals with
the subiect of associated circuits,

You ore requested to respond to the guestions in Section [1.C of the enclosure
within 30 days of receipt.

The veporting and/or recordkeepirg requirements contained in this letter
affect fower than ten respondents; therefore, OME clearance i1s not required
llﬂd@l‘ p.LQ 96-8".

Sincerely,

Elinor G, Adensam, Chief

Licensing Branch Mo, 4

Division of Licensing
Enclosure: As stated

¢cc: See next nage
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MIDLAND

Mr. J. W. Cook

Vice President
Consumers Power Company
1945 West Parnall Road
Jackson, Michigan 49201

cc:

Michael 1. Miller, Esq.

Ronald G. Zamarin, Esq.

Alan S. Farnell, Esq.

Isham, Lincoln & Beale

Three First National Plaza,
51st floor

Chicago, 11linois 60602

James E. Brunner, Esq.

Consu ers Power Company
212 West Michigan Avenue
Jackson, Michigan 49201

Ms. Mary Sinclair
5711 Summerset Drive
Midland, Michigan 48640

Stewart H. Freeman

Assistant Attorney General

State of Michigan Environmental
Protection Division

720 Law Building

Lansing, Michigan 48913

Mr. Wendell Marshall
Route 10
Midland, Michigan 48640

Mr. Roger W. Huston
Suite 220

7910 Woodmont Avenue
Bethesda, Maryland 20814

Mr. R. B. Borsum

Nuclear Power Generation Division
Babcock & Wilcox

7910 Wocdmont Avenue, Suite 220
Bethesda, Maryland 20814

Cherry & Flynn

Suite 3700

Three First National Plaza
Chicago, I1linois 60602

Mr. Paul Rau

Midland Daily News

124 McDonald Street
Midland, Michigan 48640

Lee L. Bishop

Harmon & Weiss

1725 1 Street, N.W., Suite 506
Washington, D. C. 20006

Mr. Don van Farrowe, Chief
Division of Radiological Health
Department of Public Health
P.0. Box 33035

Lansing, Michigan 48909

Mr. Steve Gadler
2120 Carter Avenue
St. Paul, Minnesota 55108

U.S. Nuclear Regulatory Commission
Resident Inspectors Office

Route 7

Midland, Michigan 48640

Ms. Barbara Stamiris
5795 N. River
Freeland, Michigan 48623

Mr. Pau! A, Perry, Secretary
Consuners Power Company

212 W. Michigan Avenue
Jackson, Michigan 45201

Mr. Walt Apley

c/o Mr. Max Clausen

Battelle Pacific North We,c Labs (PNWL)
Battelle Blvd.

SIGMA IV Building

Richland, Washington 99352

Mr. 1. Charak, Manager

NRC Assistance Project
Argonne National Laboratory
9700 South Cass Avenue
Argonne, Il1linois 60439

James G. Keppler, Regional Administrator

U.S. Nuclear Regulatory Commission,
Region 111

799 Roosevelt Road

Glen Ellyn, I1linois 60137

Mr. Ron Callen

Michigan Public Service Commission
6545 Mercantile Way

P.0. Box 30221

Lansing, Michigan 48909



ENCLOSURE
!

ASSOCIATEC CIRCUIT GUIDANCE

INTRODUCTION

The following discusses the requirements for protecting redundant and/or

alternative equipment pcoded for safe shutdown in the event of a fire.

The requirements of Abpend1x R address hot shutdown equipment which must

be free of fire damage. The following requirements also apply to cold

shutdown equipment if the applicant/licensee elects to demonstrate that the
equipment is to be free of fire damage. Appendix R does allow repairable

damage to cold shutdown equipment.

Using the requirements of Sections III.G and III.L of Appendix R, the
capability to achieve hot shutdown must exist given a fire in any area
of the plant in conjunction with a loss of offsite power for 72 hours.
Section I11.G of Appendix R provides four methods for ensuring that the
hot shutdo'n capability is protected from fires. The first three options
as defiled in Section I11.G.2 provide methods for protection from fires

of equipment needed for hot shutdown:

1. Redundant systems including cables, equipment, and associated circuits

may be separated by a three-hour fire rated barrier; or,

2. Redundant systems including cables, equipment and associated circuits
may be separated by a horizontal distance of more than 20 feet with
no intervening combustibles. In addition, fire detection and an auio-

matic fire suppression system are required; or,

3. Redundant systems including cables, equipment and associated circuits may
be enclosed by a one-hour fire rated barrier. In addition, fire detectors

and an automatic fire suppression system are required.
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The last option as defined by Section I11.G6.3 provides an i1tcrnat1ve shut-
down capability to the redundant trains damaged by a fire.

4. Alternative shutdown equipment must be independent of the cables,

equipment and associated circuits of the redundant systems damaged by
the fire. $

II. Associated Circuits of Concern

The following discussion provides A) a definition of associated circuits for
Appendix R consideration, B) the guidelines for protecting the safe shutdown
capability from the fire-induced failures of associated circuits and C) the
information required by the staff to review associfated circuits. It is
important to note that our interest is only with those circuits (cables)
whose fire-induced failure could affect shutdown. Guidelines for protecting
the safe shutdown capability from the fire-induced failures of associated
circuits are provided. These guidelines do not limit the alternatives
available to the licensee for protecting the shutdown capability. Al
proposed methods for protection of the shutdown capability from fire-

fnduced failures will be evaluated by the staff for acceptahility.

A. Qur concern is that circuits within the fire area will receive fire
damage which can affect shutdown capability and thereby prevent post-

fire safe shutdown. Associated Circuits* of Concern are defined as those

"The derinition for associated circuits is not exactly the same as the definition
presented in IEEE-384-1977.
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cables (safety related, non-safety related Class ', and non-Class

1E) that: e

1. Have a physical separation less than that required by Section 111.6.2
of Appendix R, and;

2. Have one of the following:
a. a common power source with the shutdown equipment (redundant or
alternative) and the power source is not electrizally protected
from the circuit of concern by coordinated breakers, fuses, or

similar devices (see diagram 2a), or

b. a connection to circuits of equipment whose spurious operation
would adversely affect the shutdown capability (e.g., RHR/RCS
isolation valves, ADS valves, PORVs, steam generator atmospheric
dump valves, instrumentation, steam bypass, etc.) (see diagram 2b),

or

¢. a common enclosure (e.g., raceway, panel, junction) with the shut-

down cables (redundant and alternative) and,

(1) are not electrically protected by circuit breakers, fuses or

similar devices, or

(2) will allow propagation of the fire into the common enclosure

(see diagram 2¢).
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of section 111.6-2 of Appendix R.

Dlagram 2¢
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The following guidelines are for protecting the shutdown capability from

fire induced failures of circuits (cables) in the fire area. The shutdown

capability may be protected from the adverse effect of damage to associated

circuits of concern by the following methods:

1. Provide protectioh between the associated circuits of concern and the

shutdown circuits as per Section I11.G.2 of Appendix R, or

2. a. For a common power source case of associated circuits:

Provide load fuse/breaker (interrupting devices) to feeder with

fuse/breaker coordination to prevent loss of the redundant or

alternative shutdown power source. To ersure that the coordina-

tion criteria are met the following should apply:

(1)

The associated circuits of concern interrupting devices
(breakers of fuses) time-overcurrent trip characteristic

for all circuit faults should cause the interrupting device
to interrupt the fault current prior to initiation of a trip
of any upstream interrupting device which will cause a loss

of the common power source,

The power source shall supply the necessary fault current
for sufficient time to ensure the proper interruption without

loss of function of the shutdown loads.

The acceptability of a particular interrupting device is

considered demonstrated if the following cirteria are met:



(1) The interrupting device design shall be factory tested
to verify overcurrent protection as designed in accordance

with the applicable UL, ANSI, or NEMA standards.

(11) For low and medium voltage switchgear (480 V and above)
circiit breaker/protective relay periodic testing shall
demonstrate that the overall coordination scheme remains
within the limits specified in the design criteria. This

testing may be performed as a series of overlapping tests.

(111) Molded case circuit breakers shall periodically be manually
exercised and inspected to insure ease of operation. On
a rotating refueling outage basis a sample of these breakers
shall be tested to determine that breaker drift is within
that allowed by tr= design criteria. Breakers should be
tested in accorda 2 with an accepted QC testing methodology
such as MIL STD 10 5 D.

(iv) Fuses when used as interrupting devices do not require
periodic testing. Administrative controls m t insure
that replacement fuses with ratings other than those

selected for proper coordination are not accidently used.

b. For circuits of equipment and/or components whese spurious cperation

would affect the capability to safely shutdown:



(1) provide a means to 1sofate the equipment and/or components from
the fire area prior to the fire (i.e., remove power cables

open circuit breakers); or

(2) provide electrical isolation that prevents spurious operation.
1
Potential isolation devices include breakers, fuses, ampli-
fiers, control switches, current XFRS, fiber optic couplers,

relays and transducers; or

(3) provide a means to detect spurious operations and then proce-
dures to defeat the maloperation of equipment (i.e., closure
of the block valve if PORV spuriously operates, opening of

the breakers to stop spurious operation of safety injection);

¢. For common enclosure cases of associated circuits:
(1) ' provide appropriate measures to prevent propagation of the

fire and

(2) provide electrical protection (i.e., breakers, fuses or

similar devices)

INFORMATION REQUIRED

The following information is required to demonstrate that associated

circuits will not prevent operation or cause maloperation of the

shutdown method:

3. Describe the methodology used to assess the potential of associated
circuits adversely affecting the shutdown capability. The description

of the methodology should include the methods used to identify the
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circuits which share a common power supply or a common enclosure T
with the shutdown system and the circuits whose spurious operation

would affect shutdown. Additionally, the description should include

the methods ussd to identify if these circuits are associated circuits

of concern due'to their location in the fire area.

b. Show that fire-induced failures (hot shorts, open circuits or shorts
to ground) of each of the associated circuits of concern will not

prevent operation or cause maloperation of the shutdown method.

The residual heat removal system is generally a low pressure system that
interfaces with the high pressure primary coolant system. To preclude

a LOCA through this interface, we require compliance with the recommenda-
tions of Branch Technical Position RSB 5-1. Thus, the interface most
likely consists of two redundant and independent motor operated valves.
These two motor operated valves and their associated cables may be
subject to a single fire hazard. It is our concern that this single

fire could cause the two valves to open resulting in a fire initiated
LOCA through the hign-low pressure system interface. To assure that this
interface and other high-low pressure interfaces are adequately protected

from the effects of a single fire, we require the following information:

a. Identify each high-low pressure interface that uses redundant
electrically controlled devices (such as two series motor operated

valves) to isolate or preclude rupture of any primary coolant.

b. For each set of redundant valves identified in a., verify the
redundant cabling (power and control) have adequate physical

separation as required by Section [I1.G.2 of Appendix R.



¢. For each case where adequate separation is not provided show that
fire induced failures (hot short, open circuits or short to ground)

of the cables will not cause maloperation and result in a LOCA.



