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IMPORTANT NOTICE REGARDING CONTENTS

Please Read Carefully

The only undertakings of GCeneral Electric Company respecting information in

this document are contained in the contract between Northern States Power
Companvy and General Electric Company, Purchase Order No. DO7038MQ and nothing
contained in this document shall be construed as changing the contract. The
use of this information by anvyone other than Northern States Power Company, or
for any purpose other than that for which it is intended, is not authorized;
and with respect to any unauthorized use, General Electric Company makes no

representation or warranty, and assumes no liability as to the completeness,

accuracy, or usefulness of the information containe? in this document.
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BASES FOR LIMITING SAFETY CONSEQUENCES

The limiting safety consequences for the MNGP are based on the required
shutdown functions and guidance in Generir iLetter 81-12 (Reference 3), and,

in particular, those related to the fission product boundary integrity.
¢ P 3

The limiting safety consequences associated with cladding temperature
increases and primary system pressure increases inherently place constraints

m the primary system parameters sufficient to assure adequate protection

during a fire. The guidance given in Generic Letter 81-12 is that the process

variables will be limited by those predictad for a loss of offsite power event.
However, the design basis event defined in Generic Letter 81-12 is more severe
than the loss of offsite power event. Therefore. the process variables may

momentarily exceed those associated with the loss of offsite power event.

The MNGP limiting safety consequence placed on suppression pool tempera-
ture inherently places a constraint on the time allowed in hot shutdown. To
preclude the suppression pool temperature from exceeding limits when the off-
site power is nct available, the primary system is required to be depressurized
and cold shutdown attained in less than 72 hours as identified in Generic

Letter 81-12.

3.3 PERFORMANCE GOALS

satisfy the requirements of the limiting safety consequences, unique
performance goals are identified in WEDO-22087 tc estatlish the SSDS require-

ments with or without offsite power available. These performance goals are:

sufficient negativ

subcritical condition.

1 coolant inventory - restore and mair
an acceptable level sufficient

1

failure due to cladding heatup.
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Overpressure protection - prevent overpressurization

reactor vessel in excess of the safety limits.

Decay heat removal - remove sufficient decay heat to achieve and

maintain cold shutdown conditions to limit containment pressure and

suppression pool temperature increases.

DESIGN REQUIREMENTS

Based on the performance goals, the f ing SSDS requirements are

derived:

(1)

1

Cladding Heatup - Cladding temperature must be limited to less
than 1500°F (Reference 6). The use of a peak cladding temperature
as a design requirement rather | no core uncovery is consistent

with NRC guidance (Reference 7) whic 3L shes that short-term

uncovery of the upper portion of co luring depressurization
«

prior to reflooding is acceptable

System Pressure - The peak steam dome pressure shall not
exceed 1335 psig. The requirement that the primary system not
exceed the Technical Specifications safety limit (Reference >
minimizes the potential for failure of the primary system

boundary.

design require-

boundary are:
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The local suppression pool temperature in

I-Type quenchers used in the S/RV discharge lines must be
within the limits established in NUREG-0783 (Reference 9) when
S/RVs are discharging steam to the suppression pool The local
suppression pool temperature limits for MNGP are approximately
200°F for a reactor pressure below 200 psia. The maximum dif

ference between the local and bulk pool temperatures is 43°F as

stated in NUREG-0783.

1

The bulk poecl temperature must be low enough t ssure adequate

net positive suction head (NPSH) for the system using the sup~-

pression pool as a water source (Reference 8)

By requiring that pressure and temperature not exceed the
allowable values, the potential for primary containment

is minimized.
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The above system selection process the ASDS thus identified all the

primary systems which require design modifications to satisfy the ASDS design

requirements. These systems and their respective performance goals are shown

{n Table 4-1. The auxiliary systems required to support the identified primary

svstems are identified through the interaction diagram shown in Figure 4-3

The identified auxiliary systems are listed in Table 4-2 The required moni-

ing instruments for the ASDS are shown in Table 3
X

DESIGN REQUIREMENTS

The svstem selection process discussed above identified those systems

which require design modifications to
1

rO\
re

vide alternative shutdown capability

D
P

for the ntrol yom and cable spreading room. The design modifications are

overned by a set desi requirements derived from the performance goals,

gn
the guidelines specified by the staff of NRC (References 3 10 and 11), and

the requirements established by Northern ! I company (NSP). These

iesign requirements are:

pendent of Affected 2 Al g ASDS systems

perable so ti )1« can be achieved

damage in the 13 0 ble spreading room.

Associated circuits located i the control
rable spreadin defeat the ASDS shutdown

18 limited by the following assumptions on fire-induced




(3)

(4)

(3)

(6)

(7)

(8)
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(¢) two or more hot shorts resulting in spurious operations of

two or more valves in series in a high-low pressure interface.

Application of Safety Criteria - The ASDS is exempted from the

following safety criteria or standards, except those portions of

the ASDS which interface with or impact existing safety systems:

(a) Seismic Category I

(b) Institute of Electrical and Electronics Engineers (IEEE)

Class 1E requirements

(c) Single-failure criteria

Event Assumptions - Except for the assumption of loss of offsite

power, the fire is not assumed to occur simultaneously or coincident
wicth the recovery from any abnormal condition and all systems and

components not affected by the fire are assumed to be available and

to function as designed.

Independent of Offsite Power - The ASDS shall be capable of opera-

tion with either offsite power available or unavailable for up to

72 hours.

Process Monitoring - Process signals shall be provided to determine

proper functioning of the ASDS.

Auxiliary Systems - Supporting functions capable of providing process

cooling, lubrication, etc., necessary for operation shall be

included in the ASDS.

Testable - The ASDS shall be testable during reactor shutdown.

4=5




NEDC-30291

NSP Requirements - The following design requirements were

astavlished by NSP for the ASDS:

TT

route previously installed.

ASDS Operation - The ASDS shall be capable of achieving
shutdown from a centralized location with minimum local oper
ations in remote plant areas. This exceeds the requirements

of 10CFR50 Appendix R.

Equipment Repair - The ASDS shall be capable of achieving

cold shutdown without the need for equipment repair. This
P 3

exceeds the requirements of 10CFR50 Appendix R.

)perator Action Time - For evaluation purposes, transfer of

control to the ASDS control panel and manual operation of

ASDS shall he assumed to occur 10 minutes after the in

This section describes the ASDS whizh can be separated into three system

categories: primary systems, auxiliary systems, and instrumentation.

primary systems in the ASDS are those systems which directly satisfy

formance goals. The auxiliary systems are those systems necessary
operation of the ASDS primary systems or ott ASDS auxiliary systems.
n includes process and diagnostic instruments. 1§

lescribed




are: (1) S/RV system; ) core spray system; and (3) RHR system in the SPC
mode. All selected systems have manual capability and are derived from

Division II. The ASDS primary systems are shown in Table 4-1.

Safety/Re Valve (S/RV) System - The S/RV system for the ASDS is required

st Sttt e——————— —

for two shutdown nctions. The ASDS must have the capability to manually

actuate three S/RVs to depressurize the reactor vessel to enable the core spray
system to perform its inventory makeup function. The ASDS mus: also provide
it least one S/RV to transfer decay heat from the reactor vessel to the sup-

pression pool during the decay heat removal process.

The S/RV system for the ASDS design includes four S/RVs cape of manual
yperation from the ASDS control panel. The fourth valve is not required for
meeting the design requirements of the ASDS. Each S/RV system includes the
3/RV itself, an air accumulator, the Division II solenoid valve controlling

the air supply, and th2 circuitry for manual operation. The S/RVs require d

ac

T

power from the Division II dc power system for operation.

- The ASDS uses Division of the core sprav system to maintain

reactor inventory. The MNGP c sprav system is designed to provide a high

capacity low pressure source of spray wat to the reactor vessel to assure

adequate core cocling for a spectrum of conditions which can depressurize the

91

reactor vessel. Following reactor depressurization, the core spray system

will be manually operated from the ASDS control panel to

the suppression pool to the reactor vessel through the

re.

The ASDS controls the following components
motor-driven pump, motor-operated valves,
tion, the core spray system requires ac
Division Il on-sile ac power
from the
up water from the suppression
service water system,

system




Residual Heat Removal (RHR) - To limit suppression pool temperature and con-

4

tainment pressure, the ASDS uses the Division Il RHR system in the SPC mode
to remove reactor decay heat from the suppression pool. In the SPC mode, suc-
tion is taken from the suppression pool and an RHR pump circulates flow through
the RHR heat exchanger and back to the suppression pool. The RHR service

water system is used to rem > decay heat through the RHR heat exchanger.

The ASDS controls ti f owing components of the SPC system: one motor-

un

driven RHR pump, motor-operated valves, and required circuitry. The SPC opera-

tion requires:

AC power from offsite sources or Di

II on-site ac power

system.

DC power from Division II dc power system.

Water from the suppression pool.

J00ling water f Divisi C the emergency service water system.

Space cooling om the Division

Cooling water to the RHR heat exchanger from the

service water system.

for ASDS

wuxiliary systems are systems which support the functioning of the

systems. These svstems are shown in Table 4-2 and the interaction

between the auxiliarv systems and the primary system is shown in Figure

The function of » indivic 1 auxiliary system in relationship tc

systems used for ASDS is : il bel . The auxiliary systems are a

»f the




On-Site AC Power System - The required ac power supply for the ASDS can be

supplied from either offsite or on-site sources. Because of the requireme:t

to consider the loss of offsite power concurrent with a fire, the on-site ac
power system is selected for the auxiliary systems. The on-site ac power
system consists of the standby diesel generator and associated components

the ac power distribution systemn.

To satisfy the design requirements for the ASDS, the Division
ic power system can be operated from the ASDS contr« panel to supp
necessary ac power to the core spray system, KHR/SPC, emergency vice water
system, ECCS room cooler, RHR service water system, RHR aw y ir system,
and the ASDS control and relay panel support systems. To assure that the
diesel generator will not be overloaded during ASDS operation, load shedding

ided at the ASDS control panel for isolating unnecessary

DC Power System - To support the ASDS operation, Division I
power system is required. The dc power system provides the required
power to the core spray and RHR pumps, and on-site ac power systems.
dc power systems also provides power to the solenoid valves which all

Dy

the S/RVs.

design requirements, the

the ASDS o ion. Being

panel

ympartment
maintain th ! Cé€ 2ratt within the sys b sign 1iml tor long-term
peration.

support




P

which provides cooling water for the diesel generator, ECCS room cooler, and

lers for the RHR and core spray pump motors. The automatic function of the

i

CO0

ESW will be protected to assure that the required cooling water is provided

during the fire event.

RHR Service Water System - To satisfy the ASDS design reyuircments, the ASDS
uses the Division Il RHR service water system, which consists of one ac motor-
driven pump and instrumentation, to transfer the decay heat from the RHR
system to the ultimate heat sink. The RHR service water is discharged through
erential pressure control valve which maintains the service water dis-
harge pressure from the heat exchanger approximately 20 psi above the shell
side. For ASDS operation, the differential pressure control valve may be con-

trolled by a controller at the ASDS control panel.

iliary Air Sy: To sé vy the ASDS design requirement, the Divi-
wxiliary air system will be provided for the ASDS operation. Th

Division II RHR auxiliary air system provides air to the control valve which

1

maintains the differential pressure between the RHR and RHR service water

systems in 5PC of operation.

ASDS design requirements,
to provide fuel for the diesel generators in
n-site ac power s M. 2 ASDS has manual
transfer pump. The diesel ] ansfer pump is supplied witl
n site ac power supply.
ation, Lighting, and HVAC S icient communication, lighting and HVAC

the ASDS room. Power be provided fo : systems

meet Ci requirements
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4.3.3 Instrumentation for ASDS

Both process and diagnostic instrumentation are required for ASDS opera-
tion. The process instruments are those required for monitoring and shutdown
operation. These include reactor pressure, reactor water level, suppression
pool temperature and suppression pool level. The diagnostic instruments are
those required to determine if the ASDS equipment are operative. These include
power supply availability, pump breaker position, valve position, flow indica-
tion, and diesel oil tank level (Table 4-3). The adequacy ¢ these instruments
to provide the necessary information for ASDS operation is demonstrated by the

analysis in the following sections.
The process instrumentation are:

Reactor Vessel Pressure - The measurement of reactor vessel pressure is used

to determine when the core spray can function. Reactor vessel pressure is
indicated on the ASDS control panel by using a Division II pressure transmitter.

The pressure transmitter has a range of 0 to 1200 psig.

Reactor Water Level - Reactor water level is measured to determine the need

for additional coolant inventory. Two reactor water level instruments are pro-
vided for ASDS operation. One of the reactor water level instruments measures
the fuel zone range, which is from =350 inches to +50 inches. The other
reactor water level instrument measures the shutdown range, which is from =50
inches to +350 inches. Instrument zero is at 477.5 inches above vessel zerc

(126 inches above top of active fuel).

Suppression Pool Temperature - The temperature of the suppression pool provides

an indication of the capability of the pool to accept additional energy. Based
on this information, the need to depressurize the reactor for core spray opera-
tion and to initiate RHR for decay heat removal can be determined. For ASDS
operation, the temperature of the suppression pool is indicated and recorded

by a separate monitoring system located adjacent to the ASDS control panel.

4-11
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Sggprgsslunrpoul L The measurement of water level in the suppression
determines the availabi »f water from is source for the ASDS operation.
Suppression pool water level : ASDS control panel is similar to that

the control room.

The diagnostic instrumentation are:

Power Supply - Availability of both ac and dc power supplies for
L L . !

ndicated at the ASDS control panel. If a necessary power supply
svailable during ASDS operation, this information allows correctiv

to provide the necessary power supply.

PJQ? B

reaker Position - A positive "on-off" ty indication of the pump breaker

position for each water pump is provided in ASDS control panel.

Valve Position - "On-off" lights which indicate the position of each
are provided at the ASDS control panel to assist in alignment of the
for the ASDS operation. The S/RVs have indirect indication provided

tailpipe pressure devices.

Flow Indication - Flow transmitters are used to provide direct flow indication
yr core spray, RHR, and RHR service water at the ASDS control pa
yr the emergency service water system at the ASDS control panel

1 pressure

tarting the
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PRIMARY

Performance Goals Primary Systems

Reactor Shutdown None Required

)verpressure Protection None Required
P 1

Maintain Coolant Inventory Division S/RVs

Division Core Spray

Decay Heat Removal Division 5/RVs

Division II RHR in SPC Mode
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Table 4-2

AUXILIARY SYSTEMS FOR ASDS

On-site AC Power System

DC Power System

ECCS Room Cooler

Emergency Service Water System

RHR Service Water

RHR Auxiliary Air

Diesel 0il System

Communication, Lighting, and




Table 4-3

[INSTRUMENTATION FOR

e Process Instrumentation

Reactor Pressure
Keactor Water Level
Suppression Pool Temperature

Suppression Pool Level

e Diagnostic Instrumentation

Power Supply Availabilities

Pump Breaker Positions
Valve Positions
Flow Indications

Diesel 01il Day Tank Level
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Control Room or Cable Spreading Room
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s section describes the electrical design modifications for the

T™h
alcernate shutdown system (ASDS). The design modifications 1iuclude electrical

circuitry changes to provide manual operation of various equipment at the ASDS

~

cuntrol paneli, cable routing to assure equipment operability, and new equipment

or hardware to implement the modifications. These three electrical design
modifications are interrelated in that they supplement each other to satisfy

the design requirements specified

iesign concept
equipment from the control
ycated in the emergency
strated in Figure 5-1 ch shows tha
)f the Division II core spray system
ontrol panel, depend
the transf ir
omp |

requiremen

Manual transfer capabil
Manual operation capab

Equipment protection

Isolation frcm safety




ircuits which are discussed in Se« . The fourth item above
nsure that the ASDS implementation will not degrade existing safety systems
accomplished by providing an electrical design which is compatible
the existing safety system requirements.

Implementation of these ) lectrical design requirements
t -

below, including changes in circ design, cable rout and hardware.

the multitude of the inv

ronceptual

omponent can be obtained

jesigns are selec { to describe the
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enerzizes relay Rl. The normal connection b2tween the MCC o=d the control

panel in the control room passes through the ASDS relay panel. This normal

connection is maintained by a pair of normally closed contacts (Cl and C2)
ASDS relay panel. The transfer switch (TSW) and the transfer relay
this pair of contacts and another pair of normally open contacts
he ASDS circuitry. Closing the transfer switch (TSW) will
energize relay R2, which will open contacts Cl and C2 and close contacts Cc3
and C4. This transfer will effectively isolate the MCC from the control room
manual operation is available at the ASDS control panel (SW2)
start relay in the ASDS relay panel (R3) will control relay Rl in
osing SW2 will energize R2, which will close contact C5 to com-

circuitry to energize relay RIl.

In addition to demonstrating the transfer method, Figure
three significant design features of the ASDS:
{quj;ygg}widc ctior Fl represent

equipment from a power surge resultir

room or cable spreading room.

Because Lne
1ssociated equipmen isolation

safety systems are ndo

ASDS Power - In this design, the power I

" . 1
ompletely separated from Ne normal power

rey

| safety grade equipment.
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ensure that the addition of the ASDS will not introduce a fire area that con-
tains both redundant trains of safe shutdown systems. The ASDS cable routing
is designed to meet the separation requirements for a 3-hour equivalent fire

barrier as identified in NEDO-22087.

This section provides a description cf the cable routing for the ASDS.

The existing cable routing will be discussed first. This includes a descrip-

f the cable routing inside the reactor building, the turbine building,
control building, which houses the mtrol room and the cable spreading
The description of the new cable routing for ASDS ¢ follow.

includes the addition of the EFT building and the Divisior [ tunnel route.

Existing Cable Routing

sonceptual cable routing is shown i igu 3=35 The three buildings

reactor building, turbine buil ontrol building.

-out ing in each building is discussed

Reactor Building - Divisional separation of the redundant trains of the safe
S S S r

siiutdown systems in the reactor building is generally maintained by an east-

west arrangement (i.e., Division I equipment is located on the east side and
Division II is on the west side). The cable routings for the two divisions
are usually separated. equacy of the separation in meeting Section

;.2 of 10CFRS0

Turbine Building - The turbtine building provides the necessary power distribu-

tion for the plant, including the essential buses (4.16 kV switch-gear) and
the load centers 0OV) at the northwest corner, the standby diesel generators

at the north side « ! Division II essential bus and the MCCs at the south-

east corner.

Power distribution and routing inside

isionally separated
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core spray and RHR pumps in the reactor building through an underground

independent of the control room and cable spreading room. The Division Il

480 Vac power supply cables are routed from the load center to the MCCs along

the upper level. The 480 Vac power supply cables are then routed from the
MCC to the corresponding equipment in the reactcr building through the cable
spreading room. A stepdown transformer is available at each MCC to provide
the 120 Vac control power for the equipment. The 120 Vac cables are presently
routed from the MCC to the control relays in the cable spreading room and the
control room. lhe Division I power supply cables are routed in a similar
path except that the Division I equipment and cables are one level below the
Division Il equipment and cables. This arrangement maintains the necessary
divisional separation. The adequiécy of the separation for meeting Section
I11.G.2 of 10CFRSO Appendix R is addressed in Reference l.
ilding - The control building contains the battery room
-able spreading room on the second level, and the control

hird level.

The d snnls

the dC power supp.ly

jirectly below the cable ding room in the control t lding The dc power
cables are routed up to the cable spreading room and a routed to equip-

ment in either the reactor building or the turbine building.

The cable spreading room houses the control relays for the safe shutdown
systems. also provides the route between the electrical power from the
turbine building and the equipment in the reactor building. The control room,
located directly above the cable reading room, has all the manual controls
and indications of the safe shutdown equipment. This cable arrangement is

shown conceptually in Figure

Cable Routing ‘or ASDS
selected

these equipment

1 ’
ontroli panel
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building (Figure 5-5). The power cables (480 Vac) for the ASDS equipment
are also routed independent of the cable spreading room. The new routing

involves the EFT building and the Division II tunnel route.

The EFT building is a new three-level building at the east side
turbire building and the north side of the administration building.
rdoor of the EFT bHuildinz is the designated area for the ASDS contrcl

The west side of the third floor area has penetrations to the turbine

at the Division II MCC Area. The east side of the third floor area has pene-

trations connected to the Division II tunnel route.
The tunnel r ia — 1 runnel which connects the EFT buildin
The tunnel route 1is an underground tunnei which connects the bErl bullding
with the west side (Division II) of the reactor building (Figure 5-6). This
tunnel is the path to connect the Division II power supply to the ASDS equip-

ment in the reactor building.

The ASDS cables are routed as follows. All ASDS cables w
required in the control room or cable spreading room are routed
to establish the necessary separation. These include all
-ables for ASDS equipment and all other cables for ASDS equipment. The ASDS
-ables which are connected to the control room or the cable spreading room are
mainly the Vac control cables. These cables are intercepted at the MCC

to prcvide manual control for ASDS and are protected by the fuses and transfer

switches discussed previously.

The 4.16 kV cable routing is not affected because the cables are

wn underground tunnels, which are independent of ti ol ol room and cable

spreading room. Further, the ASDS and its circuit protection methods will not
require any reroute of the control cables which provide the automatic initia-
permissives) of tt ystems emergency core ing (ECCS). These con-
cables ar: located u eam of the MCC in the c« ) oom, cable spread-

room, and the reactor building. Manual ini: i ) -he ASDS is supported

Al

the analyses performed in Section 7, which demonstr hé the ASD
ichieve safe shutdown and meet all the perf

{ 1 y ] FOC(
initiation signals of CCS.




his section provides a description of the conceptual design of the ASDS
ontrol panel and relay panels. The description is for conceptual level

undersctanding of the hardware design.

ASDS Control! Panel

ASDS ¢ j provides all the confrols and instrument

yperation. lc 1is muercial grade slope-front pane] with
access cabl: entry (Figure 5-7). Huwan factor review is used in the panel
iesign to provide maximum operator familiarity. This will aid in operator
traini ind raduce potential onerator error, The panel layout foy
ontron wel maintai~s the same general ’'ayout as t'ie panels in t.2 control
room. The relative positions of the continl swi{tches in the cintrcl room for
the $/RVs, WHR, core spray, and the standby diesel generator are¢ similar at
the ASDS control panel. The control swirches are cam actuated switches with
handles similar to those in tne controi room. The same '"red-green" indicating

ax svrovided for each switch. he instruments are al

S0 simiiar to
the ro t f her enhance operator f ty.
provided on the ASDS c ) panel

ASDS operation. The flow paths ar2 arvasged in acco : ) the operating

procedure JY¥scussed in Sectlion 8.

1litate systew operation and tes
five | s 'gtem <vansfor switches are provid
naeter nsfe switch is keylocked.
will enalbl

in an

Les




an operate without
generat : This swit
le, as indicated by

is provided for the

hese panels w

T

[ building
rircui \ controlling t!

us and load center. The panel

essential bus and the load center.

are safety t : ncl ration or steel b

provided as mirimum separation between afety rade and ymme r

r wird . 1 DS ¢ { S J 1 . ¢ plant el
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6.0 ASSOCIATED CIRCUITS

A requirement for the electrical design of the alternate shutdown system
(ASDS) is that the system must be isolated from all associated circuits
(including non-safety circuits) such that hot shorts, open circuits or shorts
to ground in the associated circuits will not prevent operation of the safe
shutdown equipment or result in spurious operations which could adversely

affect the shutdown capability of the ASDS. The NRC Generic Letter 31-12

(Reference 3) defines three typas of associated ~ircuits: common power

source,
spurious operation, and common enclosure. The electrical design methods
described previously are employed *o protect the ASDS from associated circuits

and their potential effects.

An evaluation of the ASDS performance due to each type of associated
circuit defined in Generic Letter 81-12 is performed. This evaluation is to
demonstrate that the ASDS electrical design is acceptable. The evaluation
also identifies the need to perform analyses to address the limiting event
which associated circuits may cause [i.e., spuriously opening of a safety/
relief valve (S/RV)]. The evaluation process employed in Reference 1 and in
this report consider a high-low pressure interface as a type of associated
circuit. The results of the evaluation for high-low pressure interfaces are

also presented below.

COMMON POWER

f the fire protection analysis documented in NEDO-22087
was concluded that the Monticello Nucle: enerating Plant
MNGP) does not have associated circuits of the typ ing mmon nower
source with the shutdown equipment and the power
protected from the circuit of concern by coordinated
similar devices The ASDS circuitry was specific:
i

juc ing circuits o hi type Therefore, it is

evaluat iorn )r this ty f associated circuit.




during i ! he control room or cable spreading room.
presented f ywar categories of equipment located in the

spreading room:

SDS Equipment
RVs
Non-ASNS Equipment

High~Low Pressure Interface

spurious operation of aquipment has the potential for

shutdown svstems or causing an uracceptable loss of reactor

!

the control room or cable spreading room was the same process dest

NEDO-22087 This involved locating all high-low pressure

potential paths for coolant inventory loss, all potential

diversion and all potential rlow blockages within the nuclear

svstem and balance-of-plant systems. Each of these
yperations was evaluated for its potential consequence 1in

ssumptions described below:

intertfaces,

oolant

he process of identifying the significant spurious operation for a

paths for

potential

ac

yrdance wich

spurious operation occurs simultaneocusly with other

spurious operation for any equipment in the control rocom

spreading room is considered plausible unless the

otected.

The number of spurious operations considered

1

limited by the design requirements speci
A motor-operated valve »r any other elec
its power supply disabled during normal operati

JUSLYy perate.

operation of the equipment in the re
the main steam isolation valves

in Appendix B.

juilpment

m

will

»

inventorv.

fire

£

idverse

equipment

ribed

all

steam supply

spuri

1at
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6.2.1 ASDS Equipment

The ASDS was designed to handle spurious operations within its own

equipment. Manual control of the ASDS components 1s available at the ASDS

4 i

mtrol panel. Therefore, it is possible to correct any indesirable spurious
jperations once the manual control transfer from the mtrol room to
itrol panel is accomplished. For example, spurious operation of the test
ylve in the core spray system may divert the makeup water away from the
reactor vessel. However, once the control is transferred to the ASDS, the
valve in be manuallv closed to provide sufficient makeup flow for the reactor
vessel. Following transfer of control, all ASDS equipment will be isolated

from both the control room and the cable spreading room.

There is a potential for spurious S/RV operation due to a fire i the

1§

.ontrol room or cable spreading room. Spurious S/RV operation, where the valve

fails open, can reduce reactor coolant inventory and increase suppression pool

temperature. Under the present design requirements, the ASDS design only

needs to consider the spurious operation of one S/RV. Thus, thermal-~hydraul ic
inalvsis was performed and presented in Section 7 to demonstrate that spurious

RV operation will not adversely affect the system capability of the ASDS to

ichieve saf shutdown.

1 o oD .omponents
ther non-ASDS components include all the equipment in the control room
and cable spreading room which is not a component of the ASDS, a high-low
oressure incerface, or an S/RV. Zxamples of these _omponents are the Division I
ore spray system, high pressure coolant injection (HPCI), reactor core isola-

tion cooling (RCIC), Division I of the RHR and Division II of the RHR which

is not in the SPC mode. These components will not prevent the ASDS from

11

0old shutdown for the following reasons:

achlievin

-




No credit is taken for operation o hese components. ypurious
stop of a component is equivalent y the loss of the component.
Spurious start of any of these components will not degrade the

ASDS pertormance.

Effects of spurious operation are bounded by other events. For
example, spurious operation of the HPCI or RCIC system could lead

to inventorvy loss because of the steam~driven turbines. However,

the amount of inventory loss due to these spurious operations 1is

bounded by the spurious opening of a single S/RV. Therefore,
consideration of spurious operation of these non-ASDS components

is not required.

Any spurious operation of the non-ASDS components in the

spreading room w..l1 aot prevent the ASDS from achieving

Hxﬁb—Luw Pressure Interface

high-low pressure interface 1is a cial case of spurious operation
which mav result in a breach of the barrier between a low pressure system
ynd the reactor coolant pressure boundary. A list of all high-low pressure
interfaces is provided in Table 6~1. These components were identified by
tracirg through all the paths on the nuclear boiler system which may lead to
a low pressure system. The significance of the high-low pressure interface
was then evaluated to ic £y I necessary corrective actions. The following

~eg do not require corrective action:

One~-1inch smal i because the amount of inventory loss is

minimal.

Lines which have check valves to prevent potential inventory loss.
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}) Lines with fail-safe isolation val because these valves wi

| |

not spuriously operate.

(4) Lines that contain an isolation valve which has its power disabled

during normal operation.

Lines with S/RVs or equivalent size: because analysis demonstrated

that the plant can tolerate their spurious operation.

Based on this method, the fire protection analysis concluded that only

sets of valves would requirs corrective actions. These valves are:

M02029 and M02030 in the suction line RHR in the shutdown cooling

(SDC) mode.

M02407 and M02032 on the RHR line to the radwaste system

M02401., CV2403 and M02404 on the reactor wati . cleanup (RWCU) line
» r

A

to the hot weil.

M02401, CV2403 and M02405 on the RWCU line to the radwaste system.

The corrective actions fo - ) s above are to remove th
power sources for one of the valv M02029 and M02032) when the pla
power oper " The .ower sources wil urre o these valves
ions when are required during plant
1} 4 ¢ 3 and (4), the identif corrective action is to remove
source for valve M02401, which is j-inch bypass line around a 1/4-ir
restricting orifice (RO2402) upstream ¢ valve CV2402. The

limit the amount poter l inventory 1 hrough the downstr
pressure interfaces. This corrective action lows the plant to
required services of ! valves CVZ , MO2 and M02405 durin

yperation without s
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COMMON ENCLOSURE

The fire protection analysis documented in NEDO-22087 (Reference

luded that associated circuits of the common enclosure type are found only

in the cable spreading room. To ensure that this type ol associated circuit

will not affect the ASDS operation, it is necessary to:

provide appropriacte measures LO

and

provide electrical protection (e.g., breakers, yr similar

devices).

’{re in the cable spreading room will not propagate to the ASDS area or

to the MCC area (Fire Zone 19B in NEDO-22087) with which the ASDS interfaces.

This is because the cable spreading room is a three-hour fire area with an

sutomatic fire detection and suppression system. The ASDS circuitry is also
protected from any damage from the fire in the czble spreading room by the

fuses or by cable routing. Therefore, adequate protection has been provided

for the ASUS and associated circuits of the common enclosure type will not

affect the ASDS.




HIGH-LOW PRESSURE INTERFACI

System I

—q! .1 L,m_P_r}.[‘

Corrective Actions
RHR M02029, M02030 )pen power breaker for M02029 dur
normal plant operation

RHR 02407 )2032 )pen power breaker for
normal plant operation

Open power breaker for
normal plant operation.
a 3-inch bypass valve to
inch restricting orifice

“rn

which is upstream of CVZ
RHR 10 21 None required. See Note

RHR M0O2015 None required Note

RHK M02027, M02026 None required. See Note

Core Spray MO1753 None required. Note
Core Spray MO1754 None required ee Note
M02068 None required. Note
M02017 None required Note
CV2046A, CV B None ired See Note
2062A, CV2062 Nonec req . See Note
None requi . See Note
None d Note
None
None
None

A
one
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Table 6~] (Cont

-F.-L..}L:n»e‘nt

AD2-80(

AQ2-86C

A02-80D, A02-86D

M02373, M0O2374

RV2-71A through H

NOTES TO TABLE

inued)

Corrective

required.

required.

required.

required.

1
A=

Mechanical check valves are

available

to prevent

reactor

Actions
Note
Note
Note

Note

inven

ory loss
through the injection valve from makeup system.

Reactor

ASDS

loss

fficient

inventory is limited

rapacity

line (iess

to mitigate

by size than l-inch)

consequences,

and

nas su

See analyses for MSIVs in Appendix B.
Effect

1 S/RV.

of spurious operation

analyses

is equivalent to spurious

7.1

operation of

See for S/RVs in Subsection 4.

See analyses for S/RVs subsection 7.1.4.

in
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is Methods

The analyses performed for reactor

pool response are discussed below.

Reactor Vessel Response

enerali Blectric BWR evaluatlior

reac )re responses to a

sprea om. The reactor system

was raluated by the SAFE code (Reference |

determined by the CHASTE code (Reference

analvze events similar to the postulated

control room or cable spreading room is disc

dure Guidelines

fo obt: more realistic predictions of

tulated event, the inputs and assumptions t«

These models and assumptions are similar

S

Procedure Guidelines and for evaluat

small break LOCAs (Reference 15).

Suppression Pool Response

The suppression pool temperature respor

mass balance calculations on the

modeling the ponol as an insulated volume.

addition from the reactor safety

through heat hangers of the residual he:

exi

n from the was obtained from the

2d for the air space and the suppression

assuming thermal equilibrium between t

postulated fi

)
&

12).

crar

(References |

[he

vessel

3 '
1 odedls

{

(pressure

ussed

} and

)

18

suppression

S 9

removal
uts

internal

S

./ ' 8 '
Use

sient

heat

13

e

)ace

response and suppression

weEle used

the control r

lant invent response

core heatup response was

)f SAFE and CHASTE t

irising from ire in the

in the development of the

response to

the po

models were modified.

used t jevelop the Emergency

feedwater transients and

ectermined from heat and

[his was performed

by

palance accounted or heat

RVs) and

" ]
removaidl

RHR) Heat addi-

ut. An model was

pressu as obtained

and the p water.
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The initial core power is conservatively set at
Initial steam flow, core flow and vessel pressure

with the heat balance for 1027 rated core power.

Initial reactor water level is at or above the scram level
initial water level is used for evaluating the reactor vessel
response because it presents the most severe challenge to the

requirement of maintaining coolant inventory. A high initial water

level is used for evaluating suppression pool response because it

L

presents the most severe challenge to the requirement of removing

decay heat.

Initial suppression pool level is at the lowest level
the current plant Tecl al Specifications (Reference

presents the most severe challenge to meeting the decay heat removal

requirenents.

suppress rool temperature is the highest value allowed
o~ > [ n Tacl +al €p § ot 7 QAN°FY fon p——
current pl: lechnical Specifications (YO F) )T normal
operation without suppression pool cooling (SPC). This presents the
most severe challenge to meeting the decay heat removal requirement.
Reactor scram and isolation occur upon event initiation. Additional

analysis is performed for events without initfal isolation on the

main steam system to demonstrate that this assumptior

the ASDS performance.

nsistent with tt

Procedure Guid
Manual operation a - ASDS begias
tion. Because of the proximity

ontrol room, the l0-minute assumpti

Suppress




he thermal-hydraulic analysis
and 7-3. Figure
¥ pressure increase
There {1

sized for

ipprox in ly 1150 psig, whi

makeup systems
S/RY actuat
r water level will
ximately 1000 sec
manually opening
he core

reflood

for this

esign requiremer

mperature respo
S5€es

depress

.mergen

nitiated,

DUlK




assure pump operability. The maximum pressure calcularted for the suppressi

pool is approximately 9 peig, which satisfies the desiyn requirement

.

To evaluate the effect f the agsumption of reactor isolation at event

initiation, the above evaluation fire event was repeated except for the
assumption of isolation. For this event the main eteam line is not assumed
{solated at event initiation; rather, isolation is accowplished through the
wrmal operation of the turbine control valves and the msin steam isolation
valves (MS1Vs). lhe results shown in Figures iemonstrate that
the system and core response will be essentially the same as event analyzed
ibove. The suppression pool temperature response for this analysis is bounded
by the analysis which assumes initial isolation because some the reactor
{nventory is released to the main condenser before any pool heatup.

Therefore, the above anal 8§ show that the assumption of reactor isola-
at event initiation has no gnificant impact on the safe shutdown

yrmance for the ASDS.

Analyses for Spurious Operation of Safety Relief Valve
The effects of spuricus operation ou the ASDS shucdown capability are
considered below. The ASDS design requirements .imi%t the number of spurious

operations to one valve or ccmponent excepr for high-low pressure latertac

in which two or more valves in series are assumed to spuriocusly operate.

evaluations of associated circuit including the evaluation of high-low pressure

interfaces (Section 6), conclude thd ¢ S/RV is the limiting « L whose
spurious operation could adversely affect plant shatdown. The S/RV has the

potential to reduce reactor inventory { increase suppressi

Therefure, analyses were pertformed y demonstrate that spurious

pe

yf one S/RV could be mitigated by operations from the ASDS

yanel.
The analyses were performed with the same evaluation fire event, methods,

and assumptions described previousl lation assumptio:

the analysis is also evaluated.
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The results (Figure 7-6) show that, with one S/RV spuriously stuck open,

the reactor blows down slowly during thc {irst 10 piruies. When the indicated

warer .evel rcaches the top of the active fuel (app -o¥imately 460 sec), the

reactor pressure is approximately 600 psia, which ¢s above the shutoff head

of

the ~ore spray pump. Operator action is requirca to manually open S/RVs to
P P

9 =

ceduce system prescure further and allow core spray injection. I

S/RV is opened at 10 minutes, the to ortion (lsw power level) of the core
P P P

will be vacovered for appreximately 191 seccrdgs (Figure 7-7). The core

uncovery for this event is limited to only the upper region (lower power

region) o1 the r . This core uncovery is less than that for the evaluation

*
L

fire event analyzed priwicusly. The resulticg PCT

g is calculated to be approxi-

ma-ely 936°F, which satisfies the design requirements.

After the reactor coolant inventory is recovered at approximately 1400 sec,

the cperator begins the {e~.1y heat removal process with the ASDS

to achieve

cold shutdown. 1f SPC is not iniciated until depressurization is completed,

#he pouvl temperature increases from an initial pool temperature of 90°F to

appro~imately 137°F at 1400 sec. The suppression pool temperature and pressure
will he well within the design requirements because the bu

lk pool temperature

after blowdown is less than that for the evaluation Iire event.

81

The above analysis was repeated to evaluate the assumption of reactor

isolation at event initiation. 1f reactor isolation does not occur at time

zero, the reactor pressure is reduced by the S/RV and the open MSIVs. However,

the turbine control valves will close when reactor pressure drops below

1

spproximately 950 psig. This

, in effec isolates the reactor. The resulting

reactor pressure and water level isolation case

T 1
rFigures L De

wil
unce

this case wi

some of the reactor ondenser,

suppression pool temperature 1S bounded by t! inalysis assuming

icnlati
isolation.

one additional
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feled Qonsluglggi

The results of the thermal-hydraulic analyses demonstrate that the ASDS
can be used to achieve cold shutdown of the plant for a fire in the control

room or cable spreading room

7.2 AUXILIARY SYSTEMS PERFORMANCE EVALUATION

Auxiliary systems were selected for the ASDS using the systems selection
process described previously. The juxiliary systems identified for the ASDS
are re juired to perform their designed functions. Therefore, the performance
analvses for these systems as documented in the plant safety analyses (Refer-

ence 8) are applicable and further evaluation is not required.

EVALUATION OF THE ASDS INSTRUMENTATION

This section contains the evaluation to demonstrate that the instrumen-
tation provided for the ASDS is sufficient to support the ASDS operation. The
ASDS instrumentation is evaluated agaiunst the NRC guidelines given in Refer-

ences 3 and 10.

7.3.1 Process Instruments

The ASDS has all the required direct process instrumentation for:

reactor vessel pressure
reactor water level
suppression pool temperature

suppression pool level

7.3.2 Diagnostic Instruments

The NRC guidelires require diagnostic instruments such as valve positions
and liquid level indication for all tanks used. The diagnostic instruments

provided for the ASDS exceed the mirimum requirements from the guidelines.
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Status of ac and dc power supplies is monitored at the ASDS. An ac
power test relay is also provided to assure that the ac power indicacion is
correct. This indication gives the necessary confirmation “or events where
offsite power is lost and where emergency power from the standty diesel
generator is required. Frequency and voltage meters aud contiollers are provided
for the standby diesel generator. Positions of the feed breakers for the
essential bus are also indicated at the ASDS panel to assure load shedding ie
accomplished during the ASDS operation with diesel power. System operation
for core spray, RHR, and RHR service water are verified by valve position,
sump breaker position, and system flow. Only two out of the above three
indications are required for system verification. An automatic differential
pressure controller is provided for the RHR service water flow. Valve position
indications are provided for all other ASDS valves. Pump discharge pressure
is used to indicate emergency service water pump operation. Alarm is provided
for the diesel fuel oil day tank. Therefore, sufficient diagnostic instruments

are provided.

\SDS IMPACT ON PLANT SAFETY

The ASDS is designed to provide alternative shutdown capability in the

event of fire in the control room -¢ cable spreading room. This alternative

shutdown capability is provided by adding the transfer and control circuits to

selected existing Division II safety equipment and by installing new equipment

the ASDS operation. These modifications invelve a significant change in
plant. Therefore, a plant safety evaluacion was performed to demonstrate
that the addition of che ASDS will not significantly degrade the plant safety.

The evaluation was performed for the following three events.
Fire in the ASDS area.
Fire in other areas with ASDS cables.

Design Basis Accident (DBA) with single failure in the ASDS.

7.4,1 ASDS Fire Area Evaluation

The evaluation method for the ASDS ¢ : 138 the method used

for other fire areas in the plant. This
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define the fire area;
identify all safe shutdown equipment in the fire area;
assess safe shutdown capability if all equ

assess potential impact from associated circuit

The ADS area (i.e., the third floor of the EFT Building) is surrounded by
three-hour fire barriers. This area contains the ASDS equipment (e.g., ASDS
core spray pump). Should a fire occur in this area, only the selectead
Division II equipment or new ASDS equipment would be lost. The full complement
of the Division I safe shutdown equipment and those Division II equipment not
involved in ASDS are available in the control room. These available systems
are sufficient for the plant to achieve safe shutdown. Therefore, fire in

the ASDS area will not adversely degrade the safe shutdown capability.

ASDS Impact on Other Fire Areas

The ASDS changes the cable runs for some fire areas which were previously

evaluated in NEDO-22087 (Reference l). The cable routing involves connecting

selected Division II equipment from the Division II MCC Area to various

Division II fire zones in the reactor building through the underground tunne!

route. Since only Division II equipment and Division II fire areas are

involved, the availability of the Division I systems for the affected fire

areas will be unchanged. The fire area evaluation performed for these Divi-
r

sion II fire areas is also unchanged. n conclusion, the ASDS will aot

change the conclusions of the fire area evaluation for other fire areas.

Design Basis Accident Evaluation

In accordance with lOCFR50 Appendix K, single ailure must be considered
for the design basis accidents (DBA). The limiting single failure for MNGP
is the low pressure coolant injection (LPCI) system injection valve failure
with a 34% suction line break (Reference 8). A single failure in the ASDS

system, such as inadvertent transfer of the core spray system, could potentially

Al

rcduce the availability of the emergency core cooling systems (ECC for the

DBA events. The worst-case single failure inadvertent

transfer of the standby diesel generator 1C power
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for one division of the ECC system. However, this failure is less limitng than

the LPCI injection valve failure.

Failure in the ASDS system is an extremely low probability event. This
is because the ASDS is a manual system in a normally de-energized state. The
contacts to the normal plant systecs are normally closed and the contacts to

the ASDS control panel are normally open. Activation of the key-locked trans-

fer switch wculd be annunciated in the control room and at the ASDS control
du

panel. This would reduce the potential for inadvertent transfer ring normal

plant operation or failure to return control t o control room after
tes-ing. Therefore, the ASDS will not degrade th plant performance for the

DBA events.
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ASDS OPERATION

This section proviies a summary of the

procedure, and operational restrictions for

Detailed procedures will

be developed after

implemented.

OPERATING PROCEDURES

system level ?Y‘Lviuru for reactor

These operating procedures

Procedure Guidelines (Reference 14&4).

When a fire occurs in the room

by
v

perator will scram the reactor

leaving. Manual scram is necessary for

reactor protections system RPS) is not

()

The main turbine pressure regulator

>

ing steam flow through the turbine

ontrol reacto water lievel.

r

regulator not available the main

RVs) will

™ .
The reacto

Upon arr
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shutdown
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’

t the core spray pump and initiate manual

/s 1f one of the following conditions exists:

the active fuel;

cannot be determined; or

temperature exceeds the pool heat capacity

120°F at 1020 psig reactor

drops beiow the shut-off head of the

1
|

initi.te core spray to provide make-up

A

remperature exceeds 90°F at

the operator will initiate

initiated, the operator will proceed with the

includes:

inventory with the core spray system; and

ay heat with the RHE

rheo
48 -

ic and

ns

core spray
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8.2 TESTING METHODS

Testing requirements for the ASDS will be developed to reflect the
detailed ASDS design. The ASDS can be tested during the refueling outage.
Testing methods outlined here only apply to new ASDS equipment.

Because a transfer to the ASDS bypasses automatic initiation for some

emergency core cooling systems, the ASDS is intended to be tested when the
reactor is shut down. Detailed test procedures will be developed and will
include the following testing.

(1) Operability of the transfer switch. This test is conducted by

(2)

activating each transfer switch to check:

(a) transfer annunciation in the control room, and

(b) ability to operate transferred equipment from the control room

Functional test of the ASDS. A functional test is defined as a
verification of the equipment function, such as start-stop of a
pump and open-close of a valve. Functional testing of the equip-
ment is conducted by activating each control switch on the ASDS
control panel to chuck if the corresponding relays are activated.

The following system functional tests can be performed:

(a) S/RVs

(b) Core spray system. Functional test of the core spray injection
valves and the suction valve can be performed with the core

spray pump off.

(¢) RHR in the SPC mode

8-3
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Standby diesel generator and load shedding
(e) Instrumentation
Upon completion of the functional test of the ASDS, control of the equip~
ment shall be returned to the control room. In addition to checking the trans-
fer annunciation and control room operation, confirmation will be made to

verify that the ASDS coes not have control of any e¢quipment.

8.3 OPERATIONAL RESTRICTIONS

Being an alternate control system to some essential equipment, the ASDS

will not be operated unless required. Administrative contrnls will be applied

to the access to the ASDS area and to the key of the keylocked master transfer

switch.
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9.0 CONCLUSIONS

Based on the analyses and descriptions presented in the previous sections,

it can be concluded chat the alternate shutdown system (ASDS) for the Monticello

Nuclear Generating Plant will provide alternate shutdown capability, as defined

{n 10CFR50, Appendix R, in the event of fire in either the control room or cable
spreading room. Specifically, the information and analyvses presented herein

provide the bases for the following conclusions:

(1) The systems selected for tne ASDS are adequate to fulfill the per-
formance goals for a fire ia the control room or cable spreading
room for events with or without offsite power. Analyses are per-
formed to demonstrate that these capabilities satisfy the regulatory

requirements.

Auxiliary systems to support the ASDS operation are adequate.

The instrumentation is adequate to monitor the safe shutdown process

and to confirm acceptable equipment periormance.

The ASDS is adequately protected from the control room and
spreading room and fire in either room will not prevent safe shut-

down considering the effect of associated circuits.

performance of the existing safety systems is not degraded.
ASDS components interfacing with existing «atety systems are
jesigred to meet the criteria and standards for the existing saf
4

systems. All other c« ents isolated from existing safety

systems hy transfer {tcl i devices.

The procedures to be developed will enable cold shutdown conditions

to be attained.

The ASDS will not atffect

v

egarding high-low pressure
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(8) The ASDS analyses demonstrate that automatic initiation signals

for any non-failsafe systems, including core spsay, are not

required.

Implementation of the ASDS will briag the control room and cable

spreading room areas into compiiance with 10CFR50.48 and 10CFR50
Appendix R, Section I11.G.
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APPENDIX A
RESPONSE TO NRC REQUEST FOR ADDITIONAL
INFORMATION CONCIRNING DESIGN MODIFICATIONS

NRC stated the required information for reviewing the design modifica-
tions to meet the requirements of Section I11.G.3 of 10CFR50 Appendix R in
Enclosures 1 and 2 of the Generic Letter 81-12 (Reference Al) and in Attach-

ments 1 and 2 to the clarification letter (Reference A2). To facilitate

NRC's review process, this Appendix provides a cross reference of the specific

{information required and the section(s) of this censing report in which che
information is provided. Since this licensing report only covers the tech-
nical aspects of the ASDS iesign, any administrative requirements, such as

commitments to provide adequate staffing, are not provided in this report.

It should be noted that a system approach was taken in the design and
evaluation of the ASDS for the Monticello Nuclear Generating Plant (MNGP).
This approach is more conservative than a component-by-component or a circuit-
by-circuit approach. Since some specific information requested by NRC is
tailored to the component-by-component approach, such specific information

{s not applicable to the Northern States Power Company's (NSP) submittal and

the response of "not applicable" is jidentified in this Appendix.

The requirements identified in this Appendix are direct quotes from

Attachments 1 and 2 to the clarification letter.

Response to NRC Requests in Attachment 1

\f_i—C Request:

"Identify those areas of the plant that will not meet the require-

~

ments of Sectionm III.G.2 of Appendix R and, thus, alternative shut-

down will be provided or an exemption from the requirements of

TT ~ N

Section III.G.2 of Appendix R will be provided. Additiomnally,

provide a statement that all other areas of the plant are oOr will

i

be in compliance with Section I11.G.2 of Appendix R."
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Response:

The fire areas that require alternative shutdown are the control room
and the cable spreading room (see Section 1). All other areas of the
plant are or will be in compliance with Section III G.2 of Appendix R

or exemption requests approved.

NRC Request:

"He

la. For each of those fire areas of the plant requiring an alternative

shutdown system(s) provide a complete set of responses to the fol-

lowing requests for each fire area:

List the system(s) or portions thereof used to provide the

shutdown capability with the loss of rffeite power."

Response:

The svstems used to provide the shutdown capability with the loss of
offsite power for the control room and cable spreading room are the

ainimum required systems identified in Section 4 and shown in Figure &4-1.

NRC Request:

1b. "For those systems identified in "la" for which alternative or
dedicated shutdown capability must be provided, list the equipment
and components of the normal shutdown system in the fire area and
{dentify the functions of tne circuits of the normal shutdown sys-
tem in the fire area (power to what equipment, control of what
components and instrumentation). Describe the system(s) or portions
thereof used to provide the alternative shutdown capability for the
fire area and provide a table that lists the equipment and components

of the alternative shutdown system for the fire area.
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For each alternative system identify the function « tt new circuitrs

being provided. Identify the location (fire z«¢ of the alternative

shutdown equipment and/or circuits that bypass the fire area and

verify that the alternative shutdown equipment and/or

separated from the fire area in accordance with Section

ircuitry fo all normal shutdown

room and cable spreading room. Be

ievelopment of the specific list of equipment
the normal shutdown systems is noc required.
svstem ASDS

Tables

The separation

LSC UﬁﬁL‘\,i

"
D 3
PrAav 1
rroviad

e drawings of the alternative shutdown sy
any connections to the normal shutdown
components, elementary

rabling). show the electrical location of all breakers for power
ables, and isolation devices for control and instrumentation

1 . . €3 '
he alternative shutdown systems for that fire area.

la

Response:
o o il

Drawings c he ASDS listed in Appendix

separate




35& Request:

id. '"Verify that changes to safety systems will not degrade safety
systems; [e.g., new isolation switches and control switches should
meet design criteria and standards In the FSAR for electrical
equipment in the system that the switch is to be installed; cabinets
that the switches are to be mounted in should also meet the same
criteria (FSAR) as other safety-related cabinets and panels;
avoid inadvertent isolation from the control room, the
switches should be keylocked or alarmed in the control
the "local" or "isolated" position; periodic checks should be made
to verify that the switch is in the proper position fcr normal
operation; and a single transfer switch or other new device should
not be a source of a failure which causes loss of redundanc

systems | ."

Response:

The new isolation devices were desi \ insign requirements
and standards for existi 2lec ' _ . e electrical design
is discussed in Sections > d tt i1 existing safety

systems is discussed in Sect

VRC_&FSU%EE:

yr

Verify that licensee procedures have been or wi be developed

which describe tasks to be performed to etfect ti shutdown method.

Provide a summary of these procedures outlining

Resgonse:

A summary of the o ing procedure is g
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NRC Request:

1f. "Verify that the manpower required to perform the shutdown functions
using the prrcedures of e as well as to provide fire brigade members

to fight the fire is available by the fire brigade technical
specifications."”

Response:

Staffing requirements will be provided by NSP separately.

NRC Request:

1g. "Provide a commitment to perform adequate acceptance tests of the
alternative shutdowr. capability. These tests should verify that:
equipment operates from the local control station when the transfer
or isolation switch is placed in the "local" position and that the
equipment cannot be operated from the control room; and that equip-
ment operates from the control room but cannot be operated at the
local control station when the transfer isolation switch is in the

"remote" position."

Response:

Acceptance test is a design requirement for the ASDS (Sectiom 4). A

summary of the test procedures is given in Section 8.

NRC Request:

lh. "Provide Technical Specifications of the surveillance requirements
and limiting conditions for operation for that equipment not already
covered by existing Technical Specifications. For example, if new
isolation and control switches are added to a shutdown system, the
existing Technical Specification surveillance requirements should
be supplemented to verify system/equipment functions from the

alternate shutdown station at testing intervals consistent with
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the guidelines of Regulatory Guide 1.22 and IEEE 338. Credit may

be taken for other existing tests using group overlap test concepts.”

Response:
NSP will provide this informatlon separately.

NRC Request:

"For new equipment comprising the alternative shutdewn capabili

1
A

Ly,
verify that the systems available are adequate to perform the
necessary shutdown function. The functions required should be based
on previous analyses, if possible (e.g., in the FSAR), such as a
loss of normal ac power or shutdown on Group 1 isolation (BWR). The
equipment required for the alternative capability should be the same

or equivalent to that relied on in the above analysis."

Response:

Performance evaluation of ti ASDS 1 lv in Sections 6

NRC Request:

that repair procedures for ccld shutdown systems are
developed and material for repairs is maintained on site. Provide
a summary of these procedures and a list of the material needed for

. "
repairs.

Response:
i

The ASDS is designed to achieve safe

repair.
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Response to NRC Requests in Attachment 2

NRC Request:

"SYSTEMS APPROACH

For each area where an alternative or dedicated shutdown method,
in accordance with Section III.G.3 of Appendix R, is provided, the
following information is required to detnonstrate that associated
circuits will not prevent operation or cause maloperation of the

alternative or dedicated shutdown method:

Describe the methodology used to assess the potential of

associated circuit adver v ing alternative or

dedicated shutdown capability. d ption of the

methodology should include the methods used to iden

circuits which share a common power supply or a common enclosure
the alternative or dedicated shutdown system and the cir-
whose spurious operation would aifect sht Add1-

description should include th

circuits are associated

The methodology and analysis for associated

section 0.

1ll assocliated
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This request is Not Applicable to the ASDS design of che MNGP. One of
the assumptions used in analyzing the potential effects of associated
circuits is that all equipment in the control room and cable spreading
room will be considered. Because the control room and cable spreading
room contaln all the control cables for the ASDS and other safety equip-
ment, it is not necessary to list all the associated circuits. However,

the systematic :pproach in evaluating the associated circuits (Section 6)

assures that all associated circuits are evaluated.

NRC Request:

lc. "Show that fire-included faflures (hot shorts, open circuits or
short to ground) of each of the cables listed in b. will not pre-
vent operation or cause maloperation of the alternative or dedicated
shutdown method."

Response:

Analysis of the associated circuits is given in Section 6.

NRC Request:

1d. "For each cable listed in b where new electrical isolation has been
provided, provide detailed electrical schematic drawings that show

how each cable is isolated from the fire areas."

Response:

Electrical isolation methods to protect the ASDS from the control room and
cable spreading room are discussed in Sections 5 and 6. Drawings of the

ASDS are listed in Appendix C and are provided under separate cover.
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NRC Request:
le. "Provide a location at the site or other offices where all the
tables and drawings generated by this methodology approach for the

associated circuits review may be audited to verify the information
provided above."

Resgonse:

NSP will provide this informat:inn separately.

NRC Request:

"High-Low Pressure Interface

For eitner approach chosen the following concern dealing with high-low
pressure interface should be addressed.

2 The residual heat removal system is generally a low pressure system
that interfaces with the hizh pressure primary coolant system. To
preclude a LOCA through this interface, we require compliance with
the recommendations of Branch Technical Position &SB 5-1. Thus,
the interface most likely consists of two redundant and independent
motor operator 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 high-low pres-
sure syscem 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 boundary."
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Response:
— e

All high-loss pressure interfaces are identified in Section 6 and

shown _n Table 6-1.

NRC Request:

2b. "For each set of redundant valves identified in a., verify the

redundant cabling (power and control) have adequate physical separa-

tion as required by Section III.G.2 of Appendix R."

This request is Not Applicable because the control room and cable spread-

ing room do not provide adequate physical separation as required by

Section III.G.2 of Appendix R.

NRC Request:

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

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

Response:
et ——

The corrective actions were identified in NEDO-2208 Reference A3) and

discussed in Section 6. Ana.ysis to support the high-low pressure inter-

face evaluation is presented in Section
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(2) AC Ground in the Reactor Protection System
Grounding of any conductor in the RPS would cause a fuse to blow
and the result would be equivalent to a scram signal in one channel
of the scram circuit.

(3) AC Hot Short in the Reactor Protection System

The RPS cables are in individual conduits. This precludes hot short

due to power from an external cable.

B.3 EVALUATION OF THE ISOLATION FUNCTION

B.3.1 Main Steam Isolation Valves (MSIVs)

The MSIVs are designed to provide main steam isolation to limit the
potential for loss of coolant inventory. Two redundant isolation valves with
i{ndependent power sources are provided in each steamline so that either can

perform the isolation function.

The MSIV control system includes the power supplies. the sensors, trip

channels, switches, and remotely activated valve closing mechanisms.

The power supply for the trip systems and trip logics is fed from the
same two motor-generator sets that supply the RPS trip systems. Power for the
operation of the two valves in each steamline is fed from different sources.
Automatic controls for the two valves are mounted in separate panels. The
MSIVs use ac, dc, and pneumatic pressure in the control scheme. The control
arrangement for the MSIVs includes a pneumatic cylinder and an air accumulator.
Air is used to hold the valve open against a large spring. Upon receipt of an
isolation signal, the air power is shifted to aid the spring enclosing the
valve. The isolation logic is arranged as a dual logic channel system, similar
tc that of the RPS. The overall logic of the system is basically one out-of-

two-taken twice.

B-4
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Power cables are run in conduits from the electrical sources to the sole-
noid of each MSIV. Cables from each scnsor are routed in conduits and cable
trays to the control room with particul .r attention to routing in order to
maintain independencvy. The seasor caties and power supply cables are iouted to

cabinets in the control room where the logic arrangements of the system are
formed.

During normal operation of the isolation control system, when isolation
is not required, sensor and trip contacts essential to safety are closed;
trip channels, trip logics, and trip actuators are normally energized. When-
ever a trip channel sensor contact opens, its auxiliary relay is de-energized,
causing contacts in the trip logic to cpen. The opening of contacts in the
trip logic de-energizes its trip actuators. When de-energized, the trip actu-
ators open contacts in all the trip actuator logics for that trip system. If
a trip then occurs in any of the trip logics of the other trip system, the
trip actuator legics for the other trip system are deenergized. With both trip
systems tripped, the valve control circuitry actuates the valve closing mech-
anism. Once isolation is initiated, the valve continues to close, even if
the condition that caused isolation is restored to normal. The operator must
manually operate switches in the main control room to reopen a valve which
has been automatically closed. Interlocks are provided that prevert automatic

reopening of the isolation valve upon isolation logic reset.

The fall-safe trip mechanism for the MSIVs is similar to the RPS design.
In addition to trip logic, loss of pneumatic supply will initiate MSIV closure.
For the safe shutdown system function, the low level, low pressure and high
flow trips can provide protection. These trips are described in detail in

Reference B.2.

B.3.2 Turbine Control Svstem

The turbine control system is provided to operate the steam admission
valves to the turbine and/or main condenser in a coordinated sequence. This
sequencing is provided to control reactor pressure and turbine load (or speed
during startup) to set values in relation to reactor power output. The tur-
bine control system supplements the MSIVs to provide main steam isolation by

3=3
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operation of its pressure control system. The reactor pressure control is
composed of two independent pressure regulators. One of the pressure regu-
lators is of hydraulic-mechanical design, the other of electro-hydraulic
design. Each regulator is capable of overriding the other with the regulator
adjusted for the lowest setpoint being in actual control. In the event of
the operating pressure regulator becoming ineffective, the second regulator
automatically assumes reactor pressure control ct its own control pressure

setpoint.

The hydraulic mechanical regulator is designed to control system pressure
between 150 and 1050 psig by sending a signal to open or close control valves
or bypass valves as required to maintain a preset steam pressure. This mech-
anical controller is located in the turbine building near the turbine with

remote control from the control room.

The electro-hydraulic design is an electrical pressure regulator designed
to control system pressure between 950 and 1050 psig during normal operation.
The electrical pressure regulator is composed of three electrically connected
devices: (1) a main steam pressure sensing unit, (2) electromnic control unit
in the cable spreading room, and (3) a hydraulic output unit in the turbine
building. The electrical pressure regulator can be manually controlled at the
control room and is capable of performing the same functions as the mechanical
pressure regulator. It should be noted that the electrical pressure regulator
also has a fail-safe design (i.e., the turbine control valves will close with

a loss of control signal or power).

B.3.3 Availability of the Isolatiom Function

Availability of the isolation function from the MSIVs and the turbine
pressure regulators is svaluated for fire events it which offsite power is

not available and for fire events in which offsite power is available.
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Any bends, pulls, or slack in the cable would improve the changes

of grounding any one of the conductors. Even if this unlikely

event should happen, it would be necessary for the same event to
occur to a second cable in tne trip circuit of the redundant channel.

(2) AC Ground in the MSIV Systen

Grounding of any conductor in the MSIV cables would blow a fuse,
which would be equivaleut to initiating an isolation signal in

one channel of the isolation circuit.

(3) AC Hot Short in the MSIV System

AC hot short in the MSIV would occur if another power cable shorted
with the MSIV cables. However, this would require a damage in e
MSIV cable without causing a ground. This scenario is explained
in item 1 above. A hot -lort will have to also occur on the

redundant channel to prevent MSIV from closing.

Finally, if the MSIVs fail to close, the reactor can still be isolated
by the turbine control valves which have a fail-safe electrical pressure
controller and a backup mechanical pressure controller. Failure to all these
components would require three hot shorts without a short to ground or an open
circuit and a failure in the mechanical pressure regulator. This scenario is

not considered plausible for the purpose of this fire protection analysis.

B.4 CONCLUSIONS

Based on the evaluation given in this Appendix, the scram function and
the main steam isolation function are available independent of the spurious
operation that may occur during a fire in the control room and cable spreading
room. Both functions (i.e., scram and isolation) are assured bv a combination

of their fail-safe design and redundancy.
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APPENDIX C
LIST OF ASDS DRAWINGS

P&ID/IED For Core Spray 3ystem

P&ID/TED For Safety/Relief Valve System

P&ID/IED For Residual Heat Removal System-l

P&ID/LED For Residual Heat Removal System-2

P&ID/IED For Rod Insertion and Suppression Pool Level

P&ID/IED For On-Site AC Power System, Diesel 0il Treonsfer
System, and Emergency Service Water System.

IED For On-Site AC Power System, Diesel 0il System, ECCS
Room Cooler System, and Zmergency Service Water System.

P&ID/IED For Reactor Vessel Pressure and Water Level
Instrumentation.

Index and Notes For Elementary Diagrams

Elementary Diagram (Relay Tabulation and Switch Development - 1)
Elementary Diagram (Relay Tabulation and Switch Development - 2)
Elementary Diagram (Power Distribution)

Elementary Diagram For Transfer Switches

Elementary Diagram For Instrumentation

Elementary Diagram For M01987, M02007, CV1995

Elementary Diagram For P-208B, M02003, M02009, P-109B

Elementary Diagram For MO1754, MO1742, MO1752, MO1750

Elementary Diagram For P-202B, P-111B, 52-409, 52-407,
52-4231, 52-402

Elementary Diagram For 152-602, 52-401, Standby Diesel
Generator (Start, Stop, Frequency and Voltage Control),

Elementary Diagram For 152-609, 152-408, 152-610, 152-601
Elementary Diagram for V-AC-5, P-11

Elementary Diagram For RV2-71E, F, G, H
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