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ENCLOSURE 1

DRAFT SAFETY EVALUATION REPORT
FOR MILLSTONE UNIT NO. 3 ;

INSTRUMENTATION AND CONTROLS

//// ’”"”“”‘”:"<', v/ |
4 ) / o
inrroduction Certificd Z;-'é ‘A'—»/l Ar oom 22

Acceptance Criteria

FSAR Section 7.1 contains information pertaining to safe-

ty-relat?d'ihstruaentation and control systems, their de-
sign bases, and applicable acceptance criteria. The
staff has reviewed the arplicant's design, design cri-
teria, and design bases for the instrumentation and con-
trol systems for Millstone Unit 3. The acceptance eri=-
teria used as the basis for this evaluation are those
identified in the SRP (NUREG=-0800)_ in Table 7-1, "Accep=
tance Criteria for Instrumentation and Control Systems
Important to Safety,” and Tablie 7-2, "TMI Action Plan
Requirement§ for Instrumentation and Control System Im-
portant to Safety." These acceptance criteria include
the applicable GDC and the Institute of Electrical and
Electronics Engincers (IEEE) Standard 279 "Criteria for
Protection System for Nuclear Power Generating Stations”
(10 CFR 50.55a(h))., Guidelines feor implementation of
the requirements of the acceptance criteria are provided

in IEEE standards, RGs, and BTPs identified in SRP



7.1.2

7.1. Conformance to the acceptance criteria provides

the bases for zoncluding that the instrumentation and

control systems meet the requirements of 10 CFR 50.

Method of Review

Hillstono.UTit 3 uses a Westinghouse NSSS with balance~
of—plantA(bbé) design provided by Stone an”’ Webster
Engineering Corporation. Many safety-related instrumen-
tation and control systems are similar to those at Com=-
anche Peaf or McGuire and have been previously reviewed
and approved by the staff. The staff concentrated its
review on those areas where the Millstone Unit 3 design
differs from previously reviewed designs and on those
areas that have remained of concern during reviews of
other similar plants. Several meetings were held with
the applicaﬁt and the NSSS and BOP designers to clarify
the design and to discuss staff concerns. Detail Draw-
ings==including pipipg and instrumentation diagranms,
logic diagrams, control wiring diagrams, electrical one-
L‘ne diagrams, and electrical schematic diagrams=-were

audited during the review.



General Conclusion

The applicant has identified the instrumentation and con-
trol systems important to safety and the acceptance cri-
teria that are applicable to those systams as identified
in the SRP, The applicant has also identified the guide~-
lines==including the RGs and the industry codes and stan-

dards--fhit'hre applicable to the systems as identified

in FSAR Table 7.1-1,

Based on the review of FSAR Section 7.1, the staff con-
cludes that the implementation of the identified accept~
ance criteria and guidelines satisfies the requirements
of G0C 1, "Guatify Standards and Records", with respect
to the design fabrication, erection, and testing to qual-
ity standards commensurate with the importance of the

safety functions to be performed. The staff finds that

the NSSS and the BOP instrumentation and control systems
important to safety, addressed in FSAR Section 7.1, sat-
jsfy the requirements of GDC 1 and, therefore, are

acceptable,

- .



Taleh Specific Findings

7.1.6.1 Open Items

The staff's conclusions apply to the instrumentation and
control systems important to safety with the exception

of the open items listed below. The staff will review

these items and report their resolution 1n.122ubsoquont

verdrern T
of €£his report. The applicable sections of this

report that address these jtems are indicated in paren=

/7
E;:E?p theses following each open item.



10.

11.

-S-
Design modification for automatic reactor trip us-

ing shunt coil trip attachment (7.2.2.4)

Conformance with Branch Technical Peosition

1cse=-26 (7.2.2.7)

Steam generator level control and protection

(7.3.3,&

Containment isolation for the main steam Llines

to the turbine of the AFW pump (7.3.3.6)
Letdown line relief valve (7.3.3.7)

Non=Class 1E control signals to Class 1E control

circuits (7,3.3.11)

Isolators used in the BOP design for isolation be-

tween safety and nonsafety-related systems (T:.3:3:12%
Feedwater isolation and control valves (7.3.3.13)

BOP instrumentation and control system testing

capability (7.3.3.15)
Remote shutdown capability (7.4.2.3)

IE Bulletin 79-27 concerns (7.5.2.17)



12.

13'

14.

15.

16.

17

20.

21.

22.

-6-

Bypass and inoperable status panel (7.5.2.2)

NUREG=0737 Item II.F.1 Accident Monitoring Insgru-

mentation Position (&), (5), and (6).

NUREG=-0737 Item II.F.2 - Instrumentation for Detec~-

tion of Inadeguate Core Cooling (7.5.2.5)

Eme}gtﬁty Response Capability = R.G. 1.97 Rev, 2

requirements (7.5.2.6)
RHR system isolation valve interlock (7.6.2.1)

Isolation of low pressure systems from the high

pressure RCS (7.6.2.2)
RCS overpressure protection (7.6.2.3)

Reactor coolant cystem loop isolation valve

interlocks (7.6.2.5)

Control system failures caused by malfunctions of

common power source or instrument line (7.7.2.1)

Control system failures caused by high energy Line

breaks (7.7.2.2)

Freeze protection for instrument sensing Llines

(7.?.2.3) .



7.1.‘.2

Confirmatory Items

In a number of cases, the applicant has committed ta pro-
vide additonal documentation to address concerns raised D
by the staff during its review. Based on information
provided during meetings and discussions with the appli=-
cant, the technical issue has been resolved in an accept-
able aannér:_ However, the applicant must formally docu=-

ment his commitments for resolution of these items.

The secfions of this report that address these items

are indicated in parentheses.

(1) Cable separation in NSSS process cabinets (7.2.2.1)

(2) Reactor coolant pump underspeed trip (7.2.2.6)



7.1.4.3

7-1 .‘o‘

(3) Test of Engineered Safeguard P-4 interlock (7.3.3.2)

(4) IE Bulletin 80-06 concerns (7.3.3.5) -
(5) Control building isolation reset (7.3.3.8)

(6) Power lockout feature for motor operated valves
(7.3.3.9)

(7) Failure mode and effects analyses of ESFAS (7.3.3.10)
(8) Sequ;naer deficiency report (7.3.3.14)

(11) Accumulator isolation valve interlock (7.6.2.4)

Technical Specifization Items

Items to be included in the plant Technical Specifica=-
tions and information to be audited as part of the review
of proposed Technical Specifications are discussed in

the following sections:

y ™ Trip setpoint and margins (7.2.2.2)
2. Response~time testing (7.2.2.3)

. I Spare component cooling water pump (7.3.3.16)

Site Visit

A site review will be performed to confirm that the phy~-
sical arrangement and installation of electrical equip~

ment are in accordance with the design criteria and



7.10605

7.1.5

3 - -
descriptive information reviewed by the staff, The site
review will be completed before a license is issued; any
problems found will be addressed in a supplement to this

report.

Fire Protection Review

The review of the auxiliary shutdown panel discussed in
Section 7;§,of this report includes the compliance of

this panel with GDC 19, "Control Room." The aspects of
the auxiliary shutdown panel related to fire protection
and the review for conformance to 10 CFR 50, Appendix R

(safe shutdown analysis), are included in Section 9.5 of

this report.

TMI Action Plan Items

Guidarice on implementation of the TMI Action Plan was

provided to applicants in NUREG-0737. The items related

to instrumentation and control systems are listed below.

The specific section of the report addressing each item

is indicated in paréntheses.

(1) 11.0.3 = Direct Indication of PORV and Safety Valve
Position (7.5.2.3)

(2) 11.E.1.2 = Auxiliary Feedwater System Automatic
Initiation and Flow Indication (7.3.3.1)




(3)

(&)

(5)

(6)

I1.F.1 = Accident Monitoring Instrumentation |
Positions (4), (5), and (6) (7.5.2.4)

11.F.3 = Instrumentation for Monitoring Accident . |
Conditions (7.5.2.6) |

II1.K.3.9 = Proportional Integral Derivative Control=-
Ller Modification (7.7.2.4)

11.K.3.12 = Confirm Existence of Anticipatory Reactor |
Trip Upon Turbine Trip (7.2.2.5) |



= 7.2 Reactor Trip System

T«2.1 Description

The reactor trip system (RTS) is designed to automatic=-

ally Llimit reactor operation within the Limits establish= ~__
ed in the safetf“analysis. This function is accomplished
by tripping the reactor whenever predetermined safety
Limits are approached or reached. The RTS monitors vari=-
ables that are directly related to system Limitations or
calculated‘f}on process variables., Whenever a variable
exceeds a setpoint, the reactor is tripped by the inser-
tion of control rods. The RTS initiates a turbine trip
when a reactor trip occurs. Th; RTS consists of sensors
and analog and digital circuitry arranged in coincidence
logic for monitoring plant parameters. Signals from
these channels are used in redundant logic trains. Each
of the two trains opens a separate and independent reac-
tor trip breaker. During normal power operation, a dc
undervoltag; coil in each reactor trip breaker holds the
breaker closed. For a reactor trip, the removal of power
to the undervoltage coils opens the breakers. Opening
either of two series-connected breakers interrupts the
power from the rod-drive motor generator sets, and the
control rods fall by gravity into the core. The rods

cannot be withdrawn until the trip breakers are manually
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reset, and the trip breakers cannot be manually reset
until the abnormal condition that initiated the trip is
corrected. Bypass breakers are provided to permit the

testing of the primary breakers.

In addition to the automatic trip of the reactor des-
scribed hﬁOV:, there is also provision for manual trip

by the operator. The manual trip consists of two switch~-
es. Actuation of either switch removes power from the
undervoltage coils and energizes the shunt trip coils

of both reactor trip breakers. The shunt trip coils are
a diverse means for tripping the reactor trip breakers.
The reactor will also be tripped by actuating either of

the two manual switches for safety injection.

The generic implications of the Salem anticipated tran-
sient without scram (ATWS) events are discussed in Sec-

tion 7.2.2.4 of this report.

The reactor trips listed below are provided in the Mill=
stone design. The numbers in parentheses after each

trip function indicate the coincident Logic; for

-~




(1)

(2)

(3)

(4)
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example, two out of three (2/3},

nuclear overpower trips .
(a) power range high neutron flux trip (2/4)

(b) intermediate range high neutron flux trip (1/2)
(c) source range high neutron flux trip (1/2)

(d) .power range high positive neutron flux rate
trip (2/4)

(e) power range high negative neutron flux rate
trip (2/4)

core thermal overpower trips

(a) overtemperature AT trip (2/4)

(b) overpower AT trip (2/4)

reactor coolant system pressurizer pressure and

water Level trips

(a) pressurizer low pressure trip (2/4)

(b) pressurizer high pressure tr{p (274)

(¢) pressurizer high water level trip (2/3)

reactor coolant system low flow trips
(a) Llow reactor coolant flow (2/3 per loop) 92’ﬁ¢
(b) reactor coolant pump underspeed trip in any

two loops (2/4&)

steam generator low=low level trip (2/4)
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(6) turbine trip (anticipatory)
(a) low auto stop oil pressure (2/3)

(b) turbine stop valves closed (4/4)

(7) safety injection logic trip (1/2)
(8) manual trip (1/2)

(9) general warning alarm (2/2)

The power range high neutron flux trip has two bistables
to initiate reactor trip at separate high flux setpoints,
The highef setting trip is active during all modes of
operation. The low setting trip provides protection dur=
ing reactor startup and shutdown when the reactor is be-
low 10% power. The lower setting trip can be manually
blocked above 10% power (P=10) and is automatically rein=

stated when power is reduced below the P=-10 interlock

setpoint.

The intermediate range trip provides protection during
reactor startup and shutdown. This trip can be manu-
ally blocked above 10% power (P=10) and is autom-~tically

reinstated when power is reduced below the P=-10 inter=-

lock setpoint.
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The source range trip provides protection during reactor

startup and shutdown when the neutron flux channel is

below the P-6 interlock setpoint (6 x 10-11amp). This

trip can be manually blocked above P=6 interlock setpoint ™~ -.
and automatically reinstated when power is reduced below

P=6 interlock setpoint.

B pouer'rtﬁao high positive neutron flux rate trip occcurs
when an abnormal increase in the rate of nuclear power is
detected. This trip provides departure from nucleate
boiling (DNB) protection against low=worth rod ejection
accidents from midpower and is active during all modes of

operation.

A power range high negative neutron flux rate trip oc~-
curs when an abnormal decrease in the rate of nuclear
power is detected. This trip provides protection again-
st two or more dropped rods and is active during all modes

of operation.

The overtemperature AT trip protects the core against
a lLlow departure from nucleate boiling ratio (DNBR).

The setpoint for this trip is continuously calculated
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by analog circuits to compensate for the effects of tem=-
perature, pressure, and axial neutron flux difference on

/

DNBR Llimits.

The overpower T trip protects against excessive power
(fuel rod. rating protection). The setpoint for this
trip is coht?nuously calculated by analog circuits to

compensate for the effects of temperature and axial neu-

tron flux difference.

The pressurizer low pressure trip is used to protect
against low pressure that could Lead to ONB. The reac-
tor is tripped when the pressurizer pressure (compensated
for rate of change) falls below a preset Limit, This

trip may be manually blocked below approximately 10X power
(P=7 interlock) to allow startup and controlled shutdown.
It is automatically reinstated when power is increased

above 10X power.

The pressurizer high pressure trip is used to protect
the reactor coolant system against system overpressure,

The reactor is tripped when pressurizer pressure exceeds

a preset Limit.



The pressurizer high water level trip is provided as a
backup to the pressurizer high pressure trip and serves
to prevent water relief through the pressurizer safety

valves. This trip is automatically blocked below approx=

imately 10X of full power (P=-7 interlock) to allow startup.

The Low reactor coolant flow trip protects the core
against DNa-fesuLting from a loss of primary coolant
flow. Above the P-7 setpoint (approximately 10X power),
a reactor trip will occur if any two loops have low flow.
Above the P~8 setpoint (approximately 48X power), a trip
will occur if any one loop has low flow. These trips are
automatically blocked below the respective interlock

setpoints.

The reactor coolant pump underspeed trip protects the
reactor core from DNB due to low primary coolant flow.
The RCP underspeed trip replaces the undervoltage and
underfrequency reactor trips used in some Westinghouse
plants. The principle reason for this change is to im=
prove plant availability during voltage dip transients.
There is one speed detector mounted on each reactor cool-
ant pump. This trip is automatically blocked below P=7

to permit plant startup.
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The steam generator low=-low water level trip protects

the reactor from loss of heat sink.

A reactor trip on a turbine trip is actuated by two=-out-
of=-three trip fluid pressure signzls or by all (four out
of four) closed signals from the turbine steam stop
valves. - A turbine trip causes a reactor trip above S0X
power (P=9 interlock). Below 50X power this trip is

automatically blocked.

A safety injection signal initiates a reactor trip. This
trip protects the core against a loss of reactor coolant

or overcooling.

The manual trip is initiated by operation of either of
two switches. Each switch de-energizes the undervoltage
coils in each reactor trip breaker and shunt coils in
these breakers are energized at the same time, which pro-
vides a diverse means to ensure that the trip breakers

are tripsed. Bypass breakers which are closed only when



testing the reactor trip breakers are also tripped via
their undervoltage and shunt trip coils by a manual re-

actor trip. -

A general warning alarm in both solid-state protection
system trains initiates a reactor trip. The general
warning l[a?- is provided for each train of the solid=-
state protection system and is activated when the cor-
responding train is being tested or is otherwise inoper-
able., The trip resulting from the general warning alarm
in both trains provides protection for conditions under
which both trains of the protection system may be inoper=-

able.

The analog p>rtion of the RTS consists of a portion of

the processvinstrunentation system (PIS) and the nuclear
instrumentation system (NIS). The PIS includes those sen-
sors that measure temperature, pressure, fluid flow,

and level., The PIS alsc includes the power supplies,
signal conditioning, and bistables that provide initi-
ation of protective functions. The NIS includes the neu=-
tron flux monitoring instruments, including power sup-

plies, signal conditioning, and bistables that provide

initiation of protective functions.
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The digital portion of the RTS consists of the solid=
state logic protection system (SSLPS). The SSLPS takes
binary inputs (voltage/no voltage) from the PIS and NIS
channels corresponding to normal/trip conditions *o;
plant parameters. The SSLPS uses these signals in the
required logic combinations and generates trip signals
(no voltage) to the undervoltage coils of the reactor
trip circuit breakers. The system also provides annun=
ciator, gtiiﬁs Llight, and computer input signals that in-
dicate the condition of the bistable output signals,
partial and full trip conditidns, and the status of var-
ious blocking, permissive, and actuation functions. 1In

addition, the SSLPS includes the logic circuits for test-

ing.

Analog signals derived from protection channels used for
nonprotective functions such as control, remote process
indication, and computer monitoring are provided by isola-
tion amplifiers located in the protective system cab-
inets. The isolation amplifiers are designed so that a
short circuit, open circuit, or the application of cred-
ible fault voltages from within the cabinets on the iso-

lated output portions of the circuit (nonprotective side)




7.2.2
7.2.2.1

7.2.2.2

will not affect the input signal. The signals obtained
from the isolation amplifiers are not returned to :he

protective system cabinets.

Specific Findings

Cable SQparftion in NSSS Process Cabinets

The staf? };auested that cable separation inside NSSS
cabinets be addressed in the FSAR. The applicant indi-
cated that the FSAR Section 7.2 will be revised to in=
clude a riference to WCAP=-8872A and confirm that the
balance of the plant control systems comply with the NSSS

interface criteria. This is a confirmatory item,

Trip Setpoint and Ha(gins

The setpoints for the various functions in the reactor
trip system are determined on the basis of the accident
analysis requirements. As such, during any anticipated
operational occurrence or accident, the reactor trip main-

tains system parameters with the following limits.
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(1) minimum departure from nucleate boiling ratic of
1.30.

(2) maximum system pressure of 2750 psi (absolute).

(3) fuel rod maximum Llinear power of 18.0 kW per foot.

The staff requested detailed information on the method-
ology used to establish the technical specification trip
setpoints amd allowable values for the Reactor Protection
System (including Reactor Trip and Engineered Safety Fe-
ature channels) assumed to operate in the FSAR accident
and transient analyses. This includes the following in=

formation:

(1) The trip setpoint and allowable value for the Tech~
nical Specifications.

(2) The safety lLimits necessary to protect the integrity
of the physical barriers which guard against uncon-
trolled release of radicactivity.

(3) The values assigned to each component of the com=
bined channel error allowance (e.g., modeling un=-
certainties, analytical uncertainties, transient
overshoot, response time, trip unit setting ac~
curacy, test equipment accuracy, primary element
accuracy, sensor drift, nominal and harsh environ=
mental allowances, trip unit drift), the basis for
these values, and the method used to sum the in-
dividual errors. Where zero is assumed for an error
a justification that the error is negligible should
be provided.
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(&) The margin (i.e., the difference between the safety
Limit and the setpoint less the combined channel
error allowance),

The detailed trip setpoint review will be performed as
part of the staff's review of the plant Technical Spe-
cificationjfend will be completed before the operating
license is issued. The applicant was regquested to pro-
vide an evaluation and/or an analysis of the effect of
post~accident environmental conditions on the reactor trip
system instrumentation (Technical Specification Table
2.2=1) and the engineered safety feature actuation system
instrumentation (Technical Specification Table 2.2.2) and
its impact on establishing setpoinfs. This information
will be provided for our review with the applicants pro-

posed Technical Specifications.

Response~Time Testing

To ensure that the response time of each protective func~-
tion of the reactor trip system and the engineered safety
features actuation system (ESFAS) is within the time
Limit assumed in the accident analyses, the Technical

Specification requires response~time testing at specified
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intervals. This aspect will be reviewed when the pro-

-

posed Technical Specifications are available.

Design modification for automatic reactor trip using

shunt coil trip attachment.

The Westinghouse Owners Group (WOG) has submitted a gen-

eric desfgﬁ‘uodificltion to provide automatic reactor
trip system (RTS) actuation of the breaker shunt trip
attachments in response to Salem ATWS events, The staff
has reviewed and accepted the generic design modification
and has identified additional information required on a
plant specific basis. The applicaﬁt has not however,
provided a response to Generic Letter 83-28 which estab-
lished the requirements for this modification. The re-
solution of this matter will be addressed in a supple=-

ment to this report. This is an open item

NUREG=0737 Items II.K.3.12 Confirm Existence of

Anticipatory Reactor Trip on Turbine Trip.

The Millstone design includes an anticipatc 'y reactor
trip on a turbine trip above 50 percent of rated thermal

power (P=9 interlock). The staff finds that the design

is in compliance with the Action Plan guidelines.




T.2.2.7

Reactor coolant pump (RCP) underspeed trip

The Millstone 3 design utilizes the reactor coolaat pump

underspeed trip to protect the reactor core from DNB in
the event of lLoss of flow in more than one loop. Since
this is a first-of-a=kind parameter used for Reactor Trip

System, and each pump only uses one speed sensor, the

staff'réddests that an analysis should be provided to ad-
dress the conformance with the requirements of IEEE Std.
279. The FSAR should be upcdated to reflect the deletion
of P=17 interlock and the Reactor Coolant pump shaft low

low speed trip. This is a confirmatory item.

Conformance u’fh Branch Technical Position ICSB-26

Branch Technica2l Position ICSB=26, "Requirements for re-
actor protection system anticipatory trip", applies to
the entire reactor protection system (RPS) from the sen-
sors to the final actuated device. For sensors located
in nonseismic areas the installation (including circuit
routing) and design should be such that the effects of

credible faults (i.e., grounding, shorting, application
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of high voltage, or electromagnetic interference) or

failures in these areas could not be propagated pack to

the RPS and degrade the RPS performance or reliability.

There are three groups of RPS related cables which are

routing in the turbine building:

1 Tqrbﬁne trip cause reactor trip input cables

2. Reactor trip to trip the turbine output cables

3. Turbine first stage pressure input to RPS inter-
Llock circuits.

The staff requested the applicant to demonstrate that

his design is in conformance with BTP ICSB=26 or that

exceptions are suitably justified. This is an open

item. =

Evaluation Conclusion

Later,
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Engineered Safety Features Systems

Engineered Safety Features Actuation System (ESFAS)

The ESFAS is a portion of the plant protection system
that monitors selected plant parameters and, on detec~-
tion of out-of=-limit conditions of these parameters,
will initiate actuation of appropriate engineered safe~-
ty featur{s (ESF) systems and essential auxiliary sup~-
port sysfehi'(EAS) equipment. The ESFAS includes both
automatic and manual initiation of these systems. Also
included with the ESF systems are the control systems

that regulate operation of ESF systems following their

initiation by the protection system,

The ESFAS is a functionally defined system and consists

of:

(1) procesi instrumentation and control
(2) solid-state and relay logic

(3) ESF test circuigs

(4) manual actuation circuits

(5) emergency generator lLoad segquence control logic

The ESFAS includes two distinct portions of circuitry:
(1) an analog portion consisting of three to four re-

dundant channels pesr parameter or variable to monitor
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various plant parameters such as reactor coolant and

steam system pressures, temperatures, and flows and con-

tainment pressure and (2) a digital portion consisting -

of redundant logic trains that receive inputs from the

analog protection channels and perform the Logic to actu~-

ate the ESF equipments. The ESFAS is composed of the

NSSS cir;uits designed by Westinghouse and the BOP

circuits designed by Stone and Webster Engineering

Corporation,

The actuation signals for each of the ESFAS functions

are lLlisted below. The numbers in parentheses after each

actuation channel indicate the coincident logic; for

example, two out of four (2/4).

(1) Safety Injection

(a)
(b)
(e)

(d)

Manual (1/2)
High=1 Containment Pressure (2/3)

Low Compensated Steam Line Pressure
(2/3 in any line)

Low Pressurizer Pressure (2/4)

(2) Ccntainment Depressurization

(a)
(b)

Manual (2/4)

High=3 Containment Pressure (2/4)
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Containment Isolation
(a) Phase A Isolation

Safety Injection (same as item (1)
above) manual (1/2)

(b) Phase B Isolation

High=3 Containment Prsssure (2/&)

.‘ﬂ.nual (2/74)

(4) Steam Line Isolation

(a) Low Compensated Steam Line Pressure
(273 in any line)

(b) High=2 Containment Pressure (2/3)

(¢) High Negative Steam Pressure Rate (2/3 in
any Line)

(d) Manual (1/2 for all Lines or 1/1 for each valve)

(5) Feedwater Line Isolation
(a) Safety Injection (same as item (1) above)

(b) High steam generator level (2/3 in any
generator)

(e¢) Low Tavg (2/4) coincident with reactor trip
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Auxiliary Feedwater System Actuation
The motor driven auxiliary feedwater pumps will be

started on any of the following signals:

(a) Safety injection (same as Item 1 above)

(b) Low=Low steam generator level (2/4) in any
generator

(c)"Lass of power (2/4)undervoltagc at 4.16 KV
buses

(d) Manual actuation (1/1)

The turbine=-driven auxiliary feedwater pump will

be started orn any of the following signals:

(a) Low-low Level (2/4) in two steam generators

(b) Loss of power (2/4)undervoltage at 4.16 KV
buses

(¢c) Manual actuation (1/1)

Controi Building Isolation

(a) High=High radiation in air intake (1/2)
(b) High=1 containment pressure (2/3)

(¢) High chlorine in air intake (1/2)

(d) Manual safety injection (1/2)

(e) Manual actuation (1/2)
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T ool ESF and EAS System Operation

The following systems are provided.

A. Engineered Safety Features Systems

1. Emergency core cooling system (ECCS)
2. Containment depressurization system

a. Quench spray system

b. “Containment recirculation system
3. Containment isolation system including
main steam and feedwater isolation
4., DBA hydrogen recombiner system

S. Supplementary leak collection and
release system

6. Auxiliary feedwater system
7. ESF filtration system
a. Control room ventilation system
b. Fuel building exhaust system
t. ESF equipment areas ventilation and

filtration system

B. Essential Auxiliary Support Systems

1. Service water system
2. Reactor component cooling system
3. Emergency onsite power supply system

4., Emergency diesel generator support
systems
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Emergency Core Cooling System

The emergency c¢u~: cooling system (ECCS) cools the reac-
tor core and provides shutdown capability for pipe breaks
in the reactor coolant system (RCS) that cause a loss of
primary coolant greater than that which can be made up

by the normal makeup system, for rod cluster control
lssenbly';j;etion, for pipe breaks imn the secondary cool-
ant system and for steam generator tube failure. The
primary fumnction of the ECCS is to remove the stored and
fission product decay heat from the reactor core during
accident conditions. The ECCS consists of the centri-
fugal charging)safety injection and residual heat removal
p&mps, accumulators, containment rgcirculation pumps,

refueling water storage tark (RWST), the associated pip~

ing, valves, and instrumentation,

The ECCS provides reactor shutdown capability for the ac-
cidents described above by injecting borated water into

the RCS. The system's safety function can be performed

with a single active failure (short term) or passive fail-

ure {long term). The emergency diesel generators supply

power if offsite power is unavailable.
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The safety injection signal will start the diesel gener=-

ators and automatically initiate the following actians

starts charging pumps
opens RWST suction valves to charging pumps

cpens charging pumps to RCS cold leg injection
headers isolation valves

closes normal charging path valves
closes charging pump miniflow valves
starts safety injection pumps

starts residual heat removal (RHR) pumps

opens any closed accumulator isolation valves

closes volume control tank outlet isolation valves

Switchover from the injection mode to recirculation mode
involves the procedures described below. The changeover
from the injection mode to recirculation mode is initiated
manually by operator action from the main control room.

The switchover procedures are outlined as follows:

From Injection to cold lLeg recirculation

(a) The RHR pumps are stopped automatically
when RWST lLevel reaches low-lLow setpoint.

(b) Align valves associated with RHR pumps
and containment recirculation pumps for
cold Leg recirculation mode.
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(c) close the safety injection pump miniflow
valves

(d) Align safety injection and charging pumps €0 the
containment recirculation pump dischtarge

-

(e) 1Isolate the refueling water storage tank.

(2) After approximately 15 hours, cold leg recirculation

is terminated and hot leg recirculation is initated.

(a) Align containment recirculation pump to de-
liver directly to the RCS through the hot
leg injection heater,

(b) Align containment recirculation pump to de-

Lliver to the RCS via the safety injection
pumps.

Containment Depressurization System

The containment depressurization system consists of the
quench spray system anc the containment recirculation
spray system. Subsequent to a design basis accident
(DBA), the gquench spray pumps are started automatically
on receipt of a containment depressurization actuation
(CDA) signal. The isolation valves in the quench spray
discharge heaters and the chemical addition tank open on
receipt of a CDA signal. Each redundant quench spray

subsystem draws water independently from the RWST.

Sodium hydroxide solution is added to the quench spray
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by direct gravity feed from the chemical addition tank.

The quench spray pumps are stopped automatically on _re-

ceipt of a RWST Low=3 signal. Before the RWST reaches S

Low=3 level, the RWST Low=2 signal alerts the operator

to take manual action for changeover from injection mode

to recirculation mode. The containment rscirculation

pumps st;rt,auto-aticatly on a CDA signal after about a

5 minute ti-; delay. The containment recirzulation pumps

take suction from the containment sump. Twoc of the four |
containnent recirculation pumps perform the containment

spray function to replace the quench spray pumps during 1
the recirculation mode. The other two pumps are used for ‘

cold Lleg injection.

Containment Isolation System IncLuding,Hlin Steam

And Feeduater Isolation

The safety function of the containment isolation system

trating the containment structure. The CIS is designed

(CIS) is to automatically isolate the process lLines pene~
to Limit the release of radicactive materials from the

containment following an accident.
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The CIS is automatically actuated by signals developed

by the ESFAS in two phases; Phase A containment isola-

tion and phase B containment isolation. Phase A iso~- .
Lates all nonessential process lLines penetrating the con-
tainment. Phase B isolates all other process lLines not

included in phase A containment isolation, except for the

safety injection and containment spray lines.

-

Containﬁcnt isolation valves, which are equipped with
power operators and are automatically actuated, may also
be centrolled individually by manual switches in the
control room. Containment isolation valves with power
operators are prqvidcd with an open/closed indication,
which is displayed in the control room at the main con-
trol board and the safeguard status panel. ALl electric
power supplies and egquipment necessary for containment

isolation are Class 1E.

The main steam Line isolation signal is generated on low
steam Line pressure, high=2 containment pressure or high
negative steam pressure rate, A manual bypass permissive

is provided for the low steam Line pressure signal for use

., during normal plant cooldowns and heatups. The high
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negative steam line pressure rate is used to initiate main
steam isolation when the Low steam lLine pressure signals
are bypassed during normal plant start up and shutdown.
The main steam isolation trip valves are Y-pattern type
globe valves designed to prevent main steam flow in both
the forward and reverse directions. Closing forces are
provided by“steam pressure from the main steam line.
Each main steam isolation valve is closed by redundant
logic trip signals. The main steam isolation valves are
capable of being tested on-line by partial closure of

the valve,

Feedwater line isolation is provided to terminate main
feedwater following a pipe rupture or excessive feedwater
flow event., The feedwater Line isolation signal is gen=
erated on sifcty injection, high steam generator water
level, or low reactor coolant temperature coincident with
reactor trip. Upon receipt of this signal, the main feed-
water isolation valves and other valves associated with
the main feedwater lLines are closed. Redundant actua-
tion systems are provided for each valve operator and
receive closure signals from the two redundant ESFAS

logic trains. However, the applicant stated that the



feedwater isolation valve schematic has not been final=-

ized. The staff will review this design Later,

7.3.2.4 DBA Hydrogen Recombiner System

The DBA hydrogen recombiner system controls the building
of hydrogen gas inside the containment. The DBA hydrogen
recombiner system consists of hydrogen monitors and hydro=
gen recdnéi;ors. The applicant has not completed the de-
sign on this system. The staff will review this design

Later.

7.3 2.5 Supplementary Leak Collection and Release System (SLCRS)

Millstone 3 uses a dual containment design. There

is a containment enclosure building outside the contain=-
ment. The SLCRS is designed to maintain the containment
enclosure building at negative pressure of 0.25 inch wg
after a design basis accident (DBA). The SLCRS also
maintains part of contiguous buildings - main steam
valves building, engineering safety features building,
hydrogen recombiner building, and auxiliary building
under a negative pressure following a design basis ac~
cident. The SLCRS exhausts air from these areas, fil-
ters and removes particulate and gaseous iodine from the

air before discharge to the atmosphere. The safety
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injection signal opens the SLCRS train A filter bank
supply and discharge dampers and starts the train A exhaust
fan. Train B serves as a backup train. Train B will
start automatically if train A air flow is below a preset ~. _
Limit. High differential pressure across the train A
filter bank is alarmed in the control room. High radi-
ation signal at operating train filter outlet will alert
the operator to direct the exhaust flow through the stand=-

by filter bank.

7.3.2.6 Auxiliary Feedwater System

The function of the auxiliary feedwater system (AFWS) is
to provide an adequate supply of water to the steam gener~-
ators if the main feedwater system is not available., The
AFWS consists of two-motor=-driven pumps and one turbine=-
driven pump with associated valves, controls, and instru=-
mentation. ' Each motor=-driven pump supﬁlies water to two
of the four steam generators while the turbine-driven

pump supplies water to all four steam generators. The
auxiliary fceduater‘(AFH) actuation system will automatic=
ally start the pumps and provide feedwater to the steam
generators. The initiating conditions are listed in
Section 7.3.1, item (6). The AFW pump suction is nor-
mally supplied from the seismic Category I demineralized
water storage tank. An additional source of water is

available from a non-seismic Category I condensate
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storage tank., The service water is the long term safety
grade sour~e of auxiliary feedwater which can be manu=-

ally connected by spool pieces.

The AFWS can be manually initiated and controlled from
the main control board or the auxiliary shutdown panel.

The AFWS tontrol is addressed in Section 7.4 of this

report.

The amount of flow to any steam generator is lLimited by
cavitating venturis located in the auxiliary feedwater
line to each steam generator, The cavitating venturis
will prevent runout flow to a depressurized steam gen~
erator., Manual isolation of AFW flow to a depressurized
steam generator can be performed from the main control

buard or the auxiliary shutdown panel.

ESF Filtration System

: I Control Room Ventilation System

The control room ventilation system includes the
control room air conditioning system, the instru=~

ment room and computer room air conditioning sys-
tem, control room emergency ventilation and pres~

surization system, and other control building
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ventilation systems. The control room is normally
maintained at a slightly positive pressure. The pres-
sure is maintained by redundant isolation valves or -
dampers on all “‘nlet and exhaust openings. Redun-
dant radiation monitors and chlorine gas detectors

are located at the control room air intake. High
radiatfen or high chlorine will sutomatically iso-
Late the control room. After isolation, compressed
air from air storage tanks is used to maintain a
positive air pressure during first hour., After an
hour, outdoor air is introduced to the control room
through redundant emergency filtration trains. The
control room air intake is also provided with smoke

detectors to actuate smoke alarms. Smoke can be

purged by the purge ventilation system.

Fuel Building Exhaust System

The fuel building filter banks are normally bypass~
ed by the unfiltered exhaust fan., During refueling
and in the ovonf of high radiation, the fuel build~
ing exhaust is mar.ally diverted to the fuel build-

ing filter bank. Either train A or train B is
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operated with the other train at standby.

Equipment Areas Ventilation and Filtration System

The ESF equipment areas ventilation and filtration
system controls and minimizes the potential for
spread of airborne radiocactive material within the
building. On receipt of a safety injection signal
(Sls)?or containment depressurization signal (CDS),
all the nonsafety related ventilation systems will
be shutdown and isolated except the areas served by
the ESF filtration system., These areas include the
charging pump rooms, component cooling water pump
rooms, safety related heat exchangers areas, rod
control areas and safety related motor control center
areas. The ESF filtration system includes redundant
trains. Each train consists of exhaust fans, filter
banks and the associated ductwork and dampers. Each
train is powered from a separate emergency bus. The
exhaust air can be directed through the auxiliary
building filters to atmosphere. The filter inlet
dampers from the charging pump and cceponent cooling
pump areas are in parallel and fail open on loss of
power or instrument air., The filter inlet dampers
from other safety~related areas are in series and

“2il closed on Loss of power or instrument
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air. The ESF filter banks can be manually control=-
led from the control room or at the switchgear.
Control transfer switches are proviced at the
switchgear., An alarm is sounded when LOCAL control
is selected. High differential pressure across a
filter bank is alarmed in the control room.

Service Water System

The service water system performs both safety and non=-
safety functions by providing cooling water for heat re-
moval components during all modes of operation. The ser-
vice water system consists of two trains. Each train
contains two half capacity service water pumps, two
strainers, two booster puips and associated piping and
valves. One pump in each train is operated with the
other in standby. The service water system is designed
to meet the single failure criterion. Power is supplied
to redundant pumps from separate emergency buses. On
receipt of safety injection signal or lLoss of power sig=-
nal, the water supply Lines to the non-safety related
equipment are isolated., On receipt of containment de~-
pressurization actuation signal, the water supply Lines
to the reactor plant component cooling water heat exchan-
gers are isolated and the water supply Lines to the con=-

tainment recirculation coolers are opened.
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7.3.2.9 Reactor Components Cooling Systems

The cooling systems for reactor components consist of
the charging pumps cooling system, safety injection
pumps cooling system, reactor plant component cooling
water (RPCCW) system and other nonsafety related com=~
ponent cooling systems. These systems are used in=
dividdufly or in combination to provide cooling water

for heat removal from reacter plant components.

The charging pumps cooling system is a safety-related
closed loop cooling system which transfers the heat load
from the charging pumps lubricating oil coolers to the
service water system. This system consists of two full
capacity pumps, two coolers, a surge tank, and associated
piping and valves. On failure of the operating cooling
pump th; standby pump will automatically start. Either
pump can supply cooling water to any charging pump oil

cooler,



The safety injection pumps cooling system is a safety~-

related closed Loop cooling system which cools the safe~-
ty injection pumps bearing oil. This system consists of
two full capacity pumps, two coolers, a surge tank and™- - _

associated piping and valves.

The reactor plant component cooling water (RPCCW) system
is a Efbsed loop cooling system. The RPCCW system in-
cludes three half capacity pumps and heat exchangers, a
surge tank, a chemical addition tank, and associated pip~-
ing and valves. Two recdundant trains serve those compon=
ents essential for safe shutdown. One pump and heat ex-
changer are provided as a spare. The pump can be manu=~
ally connected to either troiﬁ}s emergency bus. The
spare pump motor breake" has to be racked out from one
train cubicle and then racked into the other train cubi~
clﬁﬂgrcvont; a cross tie between redundant buses. An
electrical interlock prevents simultaneous operation of
two pumps ¢n the same train. Redundant pressure switch=
es are located at the nonsafety portion water supply
header to detect a drop in pressure which indicates a
rupture of nonsafety-related system piping. Low pres=
sure automatically isolates component water to the non-

safety portions of the system.
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7.3.2.10 Emergency Onsite Power Supply System

The emergency onsite power supply system consists of
two 4.16 KV diesel generators, two &4.16 KV ESF buses, ~_
various ESF and non-ESF 480V buses, motor control

centers and 208/120V power panels. There are four 120
VAC safety related power distribution panels for safety
relqted_vital instrumentation and control loads. Each
pouerlpahcl has a separate rectifier/inverter. The DC
power system consists of four Class 1E DC power panels

(2 panels per train) and two non-safety DC power panels.
Each élass 1€ DC power panel consists of a battery bank
and a static battery charger. One spare battery charger
per train is available to replace either of the two char-

gers in that train.

7.3.2.11 Emergency Diesel Generator Support Systems

The diesel generator fuel oil system, the diesel engine
cooling water system, the diesel generator starting air
system, the diesel engine lubrication system, and the
diesel generator air intake and exhaust system are es<
sential auxiliary support systems. The evaluation of
these systems are addressed in Section 9.5 of this

report.



Specific Findings

NUREG-0737 Item II.E.1.2, AFWS Automatic Initiation and
Flow Indication

The automatic system used to initiate the operation of
the auxiliary feedwater system is part of ESFAS. The
redundant actuation channels that provide signals to

the punps.and valves are physically separated and electri=

cally inddpihdont. Redundant trains are powered from in-

dependent Class 1E power sources. The initiation sig=-
nals and circuits are testable during power operation,
and the test requirements are included in the plant
Technical Specifications. Manual initiation and control
can be performed from the main control board or the
auxiliary shutdown panel. No single failure within the
manual or automatic initiation system for the auxiliary
feedwater system will prevent initiation of the system
by manual of automatic means. The environmental gquali-

fication is addressed in Section 3.11 of this report.

Redundant auxiliary feedwater flow instrument channels
are provided for each steam generator. Each channel is
powered from a separate Class 1E power source. Auxili=-

ary feedwater flow indicators are located at the main
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control board and the auxiliary shutdown panel, The
staff concludes that tie design satisfies the require=-

ments of NUREG-0737, item I11.E.1.2.

Test of Engineered Safeguards P-4 Interlock

On Novgzpcr 7, 1979, Westinghouse notified the Commis~
sion.of‘in undetectable failure that could exist in the
engineered safeguards P-4 interlocks. Test procedures
were developed to detect failures that might "ccur. The
proccdhrcs require the use of voltage measurements at the

terminal blocks of the reactor trip breaker cabinets.

The staff raised a concern on the possibility of ac~-
cidental shorting or grounding of safety system circuits
during tpsting of the P-4 interlocks. The applicant has
committed to incorporate built=in test features to fa-
cilitate testing of the P-4 interlock. This is a con~-

firmatory item.
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7.3.3.3 Level Measurement Errors Resulting From Environmental
Temperature Effects on Level fnstruucnt Reference Legs

The staff requested that the applicant evaluate the ef~-
fects of high temperatures in reference legs of water
level measurement systems due to high energy~line breaks.
This issue was addressed for operating reactor through

IE Bulletin 79-21. 1In FSAR Amendment No. S,tho appli=-
cant connjg}cd to insulate the steam generator refer=
ence lcﬁs'fﬁ response to the heat up concern addressed

in IE Bulletin 79-21., The staff finds this acceptable,

Tedo3sh Steam Generator Level Control and Protection

Three steam generator level channels are used in a two=
out-of=three logic for isolation of feedwater on high
steam generator level, One of the three lLevel chan~-
nels is used for control. This design for actuation of
feedvater isolation does not meet the requirements of
Paragraph 4,7 of 1EEE 279 on "Control and Protection
System Interaction” in that the failure of the Level
channel used for control could require protective ac~
tion and the remainder of the protection system chan-
nels would not satisfy the single~failure criterion.
The applicant has not responded to this concern. This

is an open item.



- S0 =

IE Bulletin 80-06 Concerns

As was done for operating reactors through IE Bulletin
80-06, the staff requested that the applicant review
all safety systems to determine if any safety equipmens.
would change state after reset. In FSAR Amendment No.
S, the applicant stated that the requested reviews have
been performed and that safety-related equipment will
rouqin‘jn its associated emergency mode following re-
set. 'Tfo conclusions of the applicant review are as

follows:

1. ALl equipment receiving an ESF actuation signal
directly and not via the emergency diesel sequen=
cer will remain in the emergency mode., After the
equipment receives an ESF signal, it is driven to
its emergency position, The ESF signal can be re-
set, and the egquipment will remain in the emer~-
gency mode,

2. To change the equipment from its emergency posi-
tion, the ESF signal must be reset and the equip~
ment control switch must be operated,

3. ALL eguipment receiving a lLoss of offsite power
(LOP) actuation signal via the sequencer will go
to its emergency position and remain there as in
1. and 2. above, except the gquench spray and re-
circulation spray pump motors., The reason for
this is that the SIS signal cannot be reset until
after a time delay which assures that load sequen=
ced by a SIS signal will have started, however the
CDA signal can be reset at any time. If the CDA
signal is reset before the quench spray and re~
circulation spray oumps are actuated by the se-
quencer after a LOP, then the quench spray and re=
circulation spray pumps will not start, 1If after
a CDA signal 1is received and the quench spray or
recirculation spray pump motors start, then
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resetting the CDS signal will not stop the motors.
The pumps motors can be stopped with their control
switch if the CDA signal is not present. If the
CDA output signal is reset and blocked before the
pumps motors are actuated, then this is treated as_
a bypassed or inoperable status and annunciated as
part of the Regulatory Guide 1.47 alarms.

The staff finds that the design is consistent with the
1ntcng ©f the bulletin., The bulletin requires a confirm=
atory test to verify the conclusions of this review.

This is a confirmatory item subject to the applicant's

commitment to perform a confirmatory test.

Centainment Isolation For The Main Steam Lines To
e Turbine e W _Pump

General Design Criteria 57 requires tnat each Line that
penetrates primary reactor containment and is neither
part of the reactor coolant pressure boundary nor con=
nected airoctly to the containment atmosphere shall
have at least one containment fsolation valve which
shall be either automatic, or Locked closed, or capable
of remote manual operation., The main steam Lines to
the turbine of the AFW pump have a motor operated check

stop valve in parallel with an air-operated bypass valve,
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bothlof which are remote manually operated. The staff
is concerned that the bypass valves (AOV84A, B, & D) are
not supplied power from a Class 1E power source. There-
fore, isolation of the bypass valves cannot be assured.

This is an open item.

Letdown Line Relief Valve

The staff raised a concern that the relief valve located
cn the letdown Line would relieve primary coolant to the
reactor drain tank in the event the isolation valve in-
side containment did not close on a containment isola=

tion signal or if the outside containment isolation valve
failed closed. The applicant has not responded to this

concern, This is an open item.

Control Building Isolation Reset

The staff raised a concern that whenever an automatic
fsolation signal is bypassed, all other control building
isolation signals are blocked because a single relay is

used for all isolation functions. The applicant



7.3.3.9

proposed a design modification which provides individual
devices for each isolation area. The staff finds the

proposed design modification acceptable. This is a con-

firmatory item subject to documentation of these changes.

Power Lockout Feature For Certain Motor Operated Valves
Ccrtaiﬁ Jalvo operators can be power lockout during
plant operation from the rear panel of the main control
board. The staff raised a concern on the power lockout
feltur; that in this mode the contacts for the motor
operated valve would pick up and seal in if the opera-
tor attempted to open the valve. Since this condition
is not detectable, a single failure in the power lock~
out circuit could Lead to inadvertent closure or open-
ing of the valve. The applicant proposed a modified
design uhich adds a auxiliary contact to de-energize
the control circuit. The staff finds the proposed mod~
ification acceptable. This is a confirmatory item sub-

ject to documentation of the drawing changes.

The following motor operated valves will be affected:
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VALVE NO.

3SIH=MV 8806
3SIL+=MV 8840
3SInH=MV B8802A
3sIH«MV 88028
3SIH=MV 8835
BSIL'HV?8809A
SSIL'HQ &8098
ISIH=MV 8813

JRHS*MV B716A
IRHS*MV 87168
3SIH*MV 8821A

3S1H*MV 88218

Failure Modes And Effects Analyses Of ESFAS
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FUNCTION
SI Pumps Suction/RWST
RHR Pumps/Hot Leg
SI Pump Disch/Hot Leg
SI Pump Disch/Hot Leg
SI Pumps Disch/Cold Leg
RHR Pump Disch/Cold Leg
RHR Pump Disch/Cold Leg
SI Pumps Recir/RWST

RHR Pump Disch Cross
over/Hot/Cold Leg

RHR Pump Disch Cross
over/Hot/Cold Leg

SI Pump Disch Cross
over/Hot/Cold Leg

SI Pump Disch Cross
over/Hot/Cold Leg

DRAWING NO.

ESK=-GMF
ESK-GNM
ESK~GMR
ESK~GMS
ESK-GML
ESK=GME
ESK=GNA
ESK=GMN

ESK=GNJ

ESK=GNK

ESK=GMJ

ESK=GMK

The applicant referred the Westinghouse topical re-

port WCAP-8584,

of the engineered safety feature actuation system, for

Failure mode and effects analysis (FMEA)

ESF systems equipment (FMEA) within the NSSS scope of

supply. For balance of plant equipment, a fault tree
analyses, based on actual wiring diagrams and compon=

ents of the plant, were performed.

The applicant



concluded that the single failure criterion of IEEE
Standard 279 requirements was met for the Class 1E in-

strumentation and control portions of the safety related

systems,

Becagse,thc FMEA for the NSSS was performed using as-
sumptions on the BOP design, the staff requested the ap-
plicant to review that the interfa e requirements of
ApponQix B and C of WCAP=-8584 are net., The applicant
confirmed that the BOP design complies with the inter~
face requirements of Appendix B and C of WCAP-3584.,

This is a confirmatory item subject to documentation din

the FSAR.

7.3.3.11 Non-Class 1E Control Signals To Class 1E Control Circuits

The staff requested the applicant to provide a List of
non=Class 1E control signals that are used as inputs to
Class 1E control circuits and justification that these non=
Class 1E signals are either bypassed by the ESF actuation
signal, or that the non-Class 1E signal can only act to

the safe direction and therefore would not degrade safety

systems, This is an open item.
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Isolators Used In The BOP Design For Isolation Between

Safety And Non-Safety Related Systems

Millstone 3 utilizes multiplexers for information pro=~

cessing. Portions of the radiation monitoring system
are safety related and use safety-related microproces~
sor;::r: interface with the nonsafety-related radiation
nonitorjng computer via qualified isolators. The staff
rcaues¥oa additional information on the gualification

of the isolators used for the radiation monitoring sys-

tem. This is an open item.
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7.3.3.13 Feedwater Isolation and Control Valves

The staff requested detailed schematic drawings for

.

feedwater isolation valves and feedwater control valves.
The applicant stated that detailed drawings will not be

available until March 1984, This is an open item.

7.3.3.14 Seqguencer Deficiency Report

On August 19, 1983, the Vitro Laboratories, the manu-
facturer of Millstone emergency power loading sequen-
cer, filed a 10 CFR 21 deficiency report. The report
indicated that the design of the auto test circuitry
does not permit the proper output in response to LOCA
events in some circumstances. Specifically, one reset
function was omitted from the input LOCA time delay.
The result is that LOCA events occurring during the
portion of the auto test cycle will not actuate some
cutput relays. The applicant has alsc filed a 10 CFR
21 report to note this deficiency. This item is a
confirmatory item subject to implementation of the

required corrective action.
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BOP Instrumentation And Control System Testing

Capability

The FSAR Sections 7.2.2.2.3 and 7.3.2.2.5 describe the -
capability for testing the reactor trip system and the
engineered safety feature system., Most of the descrip~
tions are based on NSSS scope of supply equipment., It

is not clear whether all the BOP instrumentation and
control systems satisfy the same criteria. The staff
cited an example on the refueling water storage tank
(RWST) teyel measurement which is a BOP design. The
low=low loop signal from one-out-of-two level switches
will automatically stop the residual heat removal pump.
The empty tank signal from one-out-of-two level switches
wili automatically stop the quench spray pumps. The
testing of these actuation logic circuits are not dis=-
cussed in the FSAR and they are not tested by .he same
method as ﬁsss ESF instrument systems. The staff re-
quested that the applicant performs a thorough evalua~-
tion on the BOP safety related instrumentation and con=
trol systems with respect to testing capabilities, iden~-
tify any instrument channels which cannot be tested as
described in Sections 7.2.2.2.3 and 7.3.2.2.5, and to
justify that the design is in conformance with the test~-

ing requirements of GDC-21. This is an open item.
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7.3.4

Spare Component Cooling Water (CCW) Pump ~

A spare CCW pump is provided to allow continued plant
operation when one of the two CCW pumps is out of ser-
vice. The spare pump can replace either pump in the
redundant CCW Loops and maintain the required safety
train sopa}akion of the electrical power supplies and
control circuits. The applicant was requested to in-
clude the proposed Technical Specifications testing of
the SparcApu-p breaker and the CCW surge tank level in-

struments. This is a Technical Specification item,

Evaluation Conclusion

Later.,
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7.4 Systems Required for Safe Shutdown

7.6.1 Description

This section describes the equipment and associated con-
trols and instrumentation of systems required for safe
shutdown., It also includes controls and instrumenta-
tion located outside the main control room that enable
safe shutd;;h of the plant in the event the main control

room is evacuated.

7.4.1.1 Safe Shutdown System

The systems required for safe shutdown are those required
to (1) control the reactor cooclant system temperature

and pressure, (2) borate the reactor coolant, and (3)
provide adequate residual heat removal. There are two
kinds of shutdown conditions: hot standby and cold shut-
down. Hot ;tandby is a stable condition of the plant
achieved shortly after a programmed or emergency shut-
down of the plant. Cold shutdown is a stable condition
of the plant achieved after the residual heat removal

process has brought the primary coolant temperature be-

Low ZOOOF. For either case, the following systems are

required for achieving and maintaining safe shutdown con=

dition.
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1. Emergency Class 1E electrical power supply systems

4 Auxiliary feedwater system

3. Residual heat removal system

L. Boration and reactor coolant inventory control
system

5. Reactor coolant pressure relief system

6. Steam generator PORV and bypass valves

Ta Component cooling water system

8. Service water systenm

9. Safety~related heating, ventilation, and a.r condi-
tioning systems

To achieve and maintain safe shutdown, the reactor and
the turbine are tripped. Automatic protection and con-
trol system functions are discussed in Sections 7.2 and
7.3. The controls and the indicators for all of the
equipment listed above are provided in the main control
room. In addition, an auxiliary shutdown panel is pro-
vided that allows the plant to be maintained in a hot
standby condition or taken to cold shutdown should the

main control room become uninhabitable.

The safe shutdown deiign basis for Millstone 3 is cold
shutdown. The plant can be taken from no load tempera-
ture and pressure to RHR system initiation within 36

hours following and condition II, III or IV events us-

ing only safety grade systems, with or without off-site
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power, with a single failure and with Limited operator
action outside the control room. Safe shutdown 1ncludet
boration and depressurizati.n of the primary coolant sys~-
tem. During the first phase of cooldown, heat removal is
accomplished via the steam generator power operated re-
Lief valves (PORV) and the auxiliary feedwater system.
Boratién?is accomplished by the charging pumps injecting
borated water into the reactor coolant system, Gravity
drain lines are connected from the boric acid tanks to
the charging pumps header. Control of the boration rate
is accomplished by throttling valves in the flow paths
from the charging pumps to the high head safety injection
lines. A parallel and series afrange-cnt of Class 1E
solznoid valves is provided for the reactor vessel head
letdown path. Depressurization of the reactor coolant
system is accomplished by the solenoid operated pres~

surizer PORVs. When the reactor coolant system temper~
o
ature and pressure are reduced to about 350 F and 425

psig, RHR is initiated and cooldown proceeds to the nor-

mal plant cold shutdown condition.
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Specific Findings

Turbine=-driven auxiliary feedwater pump control transfer

During our drawing review, the staff raised a concern on
turbine-driven auxiliary feedwater pump control transfer
design. Whenever the control for the turbine-driven

auxiliary feedwater pump is transferred from the main

contrbl'ébon to the auxiliary shutdown panel, the tur~
bine-driven feedwater pump starts automatically. The ap-
plicant has proposed a design modification for the con-
trol circuitry to prevent inadvertent starting the pump
during the transfer. The staff finds the modified design

acceptable.

Auxiliary Feedwater Control

The staff's review on the AFWS included the following

considerations:

(1) automatic initiation (discussed in Section 7.3)

(2) capability of controlling flows to establish and
maintain steam generator level

(3) capability of controlling the steam generator
pressure

(4) capability of isolating a faulted steam generator
resulting from feedwater or steam line breaks

(5) capability for post trip control from auxiliary
shutdown panel



The auxiliary feedwater flow to each steam generator is
through the normally opened contro. valves. Each control
valve can be manually adjusted from the control room as N
dictated by the steam generator water level and auxiliary
feedwater flow rate. The control valves also can be
manually adjusted from the auxiliary shutdown panel.

The auxiliary feedwater is fed to the steam generators

throudh'd'connection downstream of the main feedwater
stop~check valves., The auxiliary feedwater has suffi-
cient water supply to hold the unit at hot standby for

«np to 10 hours. The reactor coolant temperature can be
reduced to 350°F in 6 hours, at which time the residual

heat removal system will be initiated.

During plant cooldown, the main steam power operated re-
lief valves are automatically controlled by steamline
pressure. Manual control of the PORVs is provided to con-
trol the steam generator pressure to permit cooldown from
the main control board or the auxiliary shutdown panel,
Auxiliary feedwater flow to the steam generators is Limit-
ed by flow venturies located in each auxiliary feecwater
line. These venturies are sized to restrict the flow to

a depressurized steam generator. Two isolation valves

are provided in each of the auxiliary feedwater supply
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lines. OUne valve is powered by train A power source, the
other valve is powered by train B power source. The iso=-
Lation valves can De operated either from the main control

board or the auxiliary shutdown panel.

Indications are provided at the auxiliary shutdown panel
for steam geporltors level and pressure, auxiliary feed~-
water flow ah; deminerali:ed water tank level. The cap-
ability is provided to cortrol the auxiliary feedwater
pumps and to isolate a depressurized loop as well as for
post trip control of the auxiliary feedwater system at
the auxiliary shutdown panel. Based on our review, we

find that the auxiliary feedwater control system design

is acceptable.

Remote shutdown capability

GDC=19 requires that equipment at appropriate locations
outside the control room be provided to achieve a safe
shutdown of the reactor. The Standard Review Plan (SRP)
Section 7.4 provides guidance on conformance to the GDC~-
19 requirements. The design should provide redundant
safety grade capability to achieve and maintain safe

shutdown from a location or Locations remote from the

-
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control room, assum ng no fire damage to any required
systems and equipment and assuming no accident has oc~-
curred. The remote shutdown station equipment should be ~.
capable of maintaining functional operability under all
service condition postulated to occur including the seis-
mic event., The remote shutdown stations and the equir-
ment used to maintain safe shutdown should be designed to

accommodate ; single failure.

In *the FSAR Section 7.4.1.3, the applicant states that
the design basis for control room evacuation does not
consider a single failure. The staff finds the appli-
cant's design basis for remote shutdown capability unac=
ceptable, The FSAR Table 7.4-1, ”Iﬁstru-cnts and Con=-
trols Outside Control Room For Cold Shutdown"™ has not
jdentified the transfer switches whether from train A
equipment or from train B equipment. The staff request-
ed the applicant to clarify the design criteria for re-
mote shutdown station, and provide detailed layout draw-
ings for transfer switch panels and the auxiliary shut-
down panel, The applicant should also address the isola-
tion, separation, qualification, and transfer/override
provisions of the remote shutdown station in Section 7.4

of the FSAR. Detailed sche-atics related to remote
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shutdown operation should be provided for staff review.

This is an open item,

Testing for Remote Shutdown Operation

During the review process, a concern was raised by the
staff roga:ding the remote shutdown capability and the
need fQ"n test to verify design adequacy. The applicant
stated that emergency procedures will be prepared to in-
clude remote shutdown, and a test will be conducted dur~-
ing stariup testing to confirm the capability for remote
shutdown. The test description is outlined in FSAR Table
14.2-2 item 25. The staff finds the applicant's coamit~

ment fc~ remote shutdown operation testing acceptable.

Evaluation Conclusion

Later.
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Information Systems Important To Safety

Description

-~

The applicant has conducted an analysis to identify the

appropriate variables for the operator to monitor condi=

tions in the reactor coolant system, the secondary heat
removal system, the containment system, the engineered
safety‘fzotures systems and the safe shutdown systems.
The safety-related display instrumentation system pro-
vides the information necessary for the operator to per-
form the required manual safety functions following a
reactor trip. It provides information for all operating
conditions, including anticipated operational occurrences

and accidents and post accident conditions.

The instrumentation identified in FSAR Table 7.5-1 stec—

includef the following information for each variable iden-

tified:

1. Instrument range

- Environmental qualification stgtus

3a Seismic qualification stetus

4. Pisplay methodology

- Type and category (per the definition in R.G. 1.97

Rev. 2)
Schedule for implementation
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Hzar
The detaited qualification stetus for each instrument —__

P =
witt—-be addressed in Section 3.10 and 3.11 of this re=

port.

Te3:8 Specific Findings

7.5.2.1 Loss of Non=Class 1E Instrumentation and Control Power
System Bus During Operation (IE Bulletin 79-27)

The staff requested that the applicant review the ade~
qQuacy of emergency operating procedures to be used by
control room operators to attain safe shutdown on loss
of any Class 1E or non-Class 1E bugﬁ& supplying power
to safety-or nonsafety-related instrument and control
systens. This issue was addressed for operating reac-
tors through IE Bulletin 79-27. In FSAR Amendment No.
5, the applicant responded that Millstone Unit 3 can
achieve a cold shutdown conditicn without the use of any
non-clls; 1E power. ALl the equipment required to
achieve a cold shutdown i redundant and is powered from
redundant Class 1E buses,hfho single failure criterion.
“Fe-satisfied, However, the staff point;ﬁout that loss
of a single instrument bus could affect the interlock
circuits to mth trains of Residual Heat Removal ‘,QZAJ(
: oy

system, therefore, the applicant's response'é%;?not ad-

dressed the .,IE Bulletin 79-27 cofSerns. The staff

Cﬂh«-n,\H&;13LH0‘*~



: -

requested that the applicant shoutd re-evaluate his ap~

/% to resolve this concern. Adaitional information

is required to address items requested in IE Bulletin

79-27. Yo L Usv.\,-._

/m%zk)

7.5.2.2 Bypass and inoperable status panel

\

.

The FSAR Section 1.8 states that Millstone 3 design is

in conformance with R.G. 1.47, Bypassed and inoperable
status indication for nuclear power plant safety systems.
During the #€88 review mseting, the staff awett reviewed
seme—o+® design drawings which contain pasrtt¥l information
of the bypass and inoperable status panel. However, there
is no information in the FSAR to describe the system.

The staff requested that the applicant provides the de-

scriptive information in Section 7.5 of the FSAR to de-

. ~ 8 ~
monstrate ®we conformance with R.G. 1.47. 7231 & A~ “7F*“°j2~

B
7.5.2.3 NUREG-073W, Item II.0.3 = Direct Indication of Relief
and Safety Valve Positions

72 Wwo pressurizer power operated relief valves (PORV) are
operated automatically or by remote manual control.
Each valve is provided with positive open/closed indi-
cation Llights in the control roo-.TEZFrce safety valves

are also provided with positive open/closed indication



- L
Lights. ﬁ‘:nperature in each of the safety valve and

(o
PCRVs discharge lines are measured and indicated in the

control room. An increase in a discharge lLine tempera-

ture is an indication ¢f lLeakage or relief through the

associated valve. High temperature will be alarmed in

the control room. The valves position indicating Llimit

The staff finds that the design is in conformance with
)

the action plan guidelines, _therefore 4% acceptable.

|
switches are seismically and environmentally gqualified.
Fretere y

7.5.2.4 NUREG=-0737 Item II.F.1 Accident Monitoring
Instrumentation Position (4), (5), and (&)

Position (&), (5), and (6) of this action plan item re-

#he exfended rom
quire installation of & containment pressure monitors A
containment water level lonitons and containment hydro-

gen concentration monitors, . jﬁ_/

St MMWA—L&J W‘z:‘-



"76s1t1on (57‘??:v*+es contl‘nnent water level itors Fviﬁ%‘
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g

Te35.2.5

7.5.2.6’(N R

/ |

H - Tde
The applicant has not cempteted his defign for tr41—4*11.

NI '/\
/ \ /
\ 7/ &

—
Pos1t¥on (6h requirgs on ainnent hydrogen monito s

Tne appLi;ant ha/\tal 9a<g&;::9/h19\2zfiiﬂ:fg;;lﬁ_:ili,,A\\\\\\§_
ma

Additional dnfor on is reguired.

NUREG=0737 Item II.F.2 = Instrumentation for Detection

of Inadequate Core Cool

ing r:?
The applicant has not completed his design for this item,
72H7 ‘; s 7;;._‘;C;_~,

Emnabwg K“ff:uc ("P" b.'/.'/, - R G137 Rev, 2 L2 _regnimenty

07 Item DI F,3 = Anstrumentationfor gonatpkvni

ci t Ponditi (R.G{ 1.97 Rev. 42) /7' <
. V
Generic Letter No. 82-33 included additional clarifica=-
tion regarding Regulatory Guide 1.97, Revision 2 rela-
ting to the requirements for emergency response capabil=

ity. In response to Generic Letter 82-33, the applicant

referred to an earlier submittal of February 2, 1983




he

¥

which describes the applicant's position on post-accident
monitoring instrumentation. The staff has reviewea this
response and uthat there is insufficient information
to complete the review of compliance to the regulatory
guide. Additional information has been requested. Juhe=
fv+o7:F;1ihigcu remains open,

.5 5V‘\/U‘*7L’U” C’hC /n‘b (3%

N T — ——————— . | —r—

tion aro{st ng ang,

_i ﬂ 7 [/2 rametér diéplay sys-

- ’ 4

could not

“tion/display syStem

ormation is/ required.

-
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T.6 Interlock Systems Important To Safety

% TS Description

This section addresses the safety-related interlocks that

-

(1) prevent the overpressurization of low pressure
systems

(2) prevent the overpressurization of the primary cool=
ant system during low temperature operation

(3) ensure the availability of ECCS accumulators

(4) prevent an accidental startup of an isolated re=-
‘actor coolant loop

The objectives of the review have to confirm that design

considerations such as redundancy, independence, single

failures, qualification, bypasses, status indication,

and testing are consistent with the design bases of

these safety-related systems.

7.6.2 Specific Findings

7.6.2.1 Residual .Heat Removal System Isolation Valves Interlock

The residual heat removal (RHR) isolation valve inter=
locks are provided to prevent overpressurization of the
RHR system. There are three motor operated valves in
series in each of the two RHR pump suction lines from

Th
the reactor coolant system (RCS) hot legs. uIuo valves e
located close to the containment matis, one outside

she—contedament and one inside the containment, are

provided with interlocks. The third valve insidas the
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6 é‘interlock&i

containment <ee n Fre—tihrird—vatve is oper=

ated by a keylock control switch which is under admin=-

istrative control.

Two pressure transmitters powered from separate safety

power trains are used for the isolation valve interlocks.

Each'vlel is interlocked to prevent it from opening if

RCS pressure is greater than 425 psig and to automat~-
fcally close it if RCS pressure exceeds 700 psig. Valve
position 1ndicationﬁsﬁ_:;;\_f7idod£n the control room and Ué\
the auxiliary shutdown panel/L,. odn antaa_ .

t
There are several 1nconsistenci;s in the FSAR ﬁ‘m%‘”‘

/0 e e

/——’ the RHRL1ntcrlocks. Section 7.6.2.1 states that the pres~-

L/ sure Limit is 700 psig, but in Section 5.4.7.2.4 states
that the limit is 750 psig. Figure 7.6-1 shows Yome

additional interlocks epptt®d on valve open circuitmys

that is neither mentioned in Section 7.6.2.1 nor in Sec~



7.6.2.3

L

The zg
7.6.2.2 1Isolation of Low Pressure Systems From Seme M3io#, RCS

h Preszure

N\
General Design Criteria 15 requires that reactor coolant.
system and associated auxiliary, control and protection
system shall be designed with sufficient margin to assure
that the design conditions of the reactor coolant pres-

sure boundary are not exceeded during any condition of

normal operation including anticipated operational occur-
rences. The staff roquestedhthe applicant gi'identify
all points of interface between the Reactor Coolant Sys~-
tem (RCS) lndlgfﬁéf systems whose design pressure is

less than that of the RCSA or each suoh 1nterfach’Z
discuss the degree of confornange to the requirements of
Branch Technical Position ICSB No. 3 s how

s
the associated interlock circuitey conforms to the re=-

RCS Overpressure Protection

LDyl

The reactor coolant system overpressure protectfon dur=-
: 7€
ing lLow temperature operation is automatic
opening of two pressurizer power operated relief valves
(PORV). The actuation Llogic for PORV is—te continuously

lonitorgkcs temperature and pressure conditions. When
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pressure exceeds the programmed Limit, an alarm will

alert the operator to manually arm the system by saaRM/

o~ on
~Bigrk switch Located #m the main control board. During

the design review, the staff raised a concern that a

single failure could preclude the automatic actuation
—lpogie for all modes of operation including lLow tempera-
ture operation. The applicant steted that the design
Lo A e .
_submitted byMareh—3984. This jitemTemsins open watd
additional information is reviewed-and accepted—by-the
___3.:.&-54-—

has not been.finalizod. Additional information—wiiti—be
|

7.6.2.4 Accumulator Isolation Valve Intorléck

A motor=operated isolation valve is provided at each

accumulator outlet, These valves are normally open dur-
ing plant operation. To prevent an inadvertent closing
of these valves, power is locked out from the valve motor
control circuit. Administrative control is required to
enture that power is restored to the valve control cir-
cuit during plant shutdown. These valves are interlocked
so that they
(1) open automatically on receipt of a safety injection
signal.

(2) open automatically whenever the RCS pressure is
above S$I unblock (P=11) setpoint.
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(3) cannot be closed as long as the safety injection
signal is present.

Administrative controls require the performance of a per= _
jodic check valve leakage test. The interlock will en=

sure that the safety function is maintained during the—

.~

—

During plant shutdown, the accumulator valves are in a
closed position. To prevent an inadvertent opening of
these valves during that period, the valve control power
is Locked out again. Administrative control is.;nqux&id:
to ensure that these valves are closed during the pre-

startup procedures.

The accumulator motor operated valves are provided with
indicating ‘Lights located at the control switches on beth
main control board and auxiliarvy shutdown panel. These
Lights are actuated byhynlvo motor operator limit su;:::-
es. Another set of indicating Lights is provided at}:afa-
guard status panel. The status panel lights are actuated
by a steam mounted valve position Limit switch which is
independent from the motor operator Limit switches., The

power source for indicating Lights on the control panel
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is from 120 Vac Class 1E instrument power bus which is

independent from the valve motor control power, The

power source for status panel is fro separate power = .
: supp the ppuer lm E
BT ¥T1L nat oTToita ey oo the dndication.lights.

An alarm will sound when 35’.. Lilmt the
vulvo,ip-pot fully open. The staff finds that the design

“,
satisfies the Branch Technical Position I1CSB=4 andA}horo-

fortlf’ acceptable.,

The staff's evaluation on power lLockout is based on in=-
formation from schematic drawings provided during e a__
—3SE review meeting. The description in FSAR Sections
- e Jl——
6.3.2.6, 6.,3.5.5, and 7.6.3 bhee-aome errors.—JThe-£SAR

- —
describes thet the indicating lLights ace powered byzla
A-J'——vf-«‘ o

valve control power removed

during power lockout. ?ho—o4044—40100940£Lb4—0p¢+4-

== This item is

L

confirmatory subject to 2:::::;’f-éocuooaaoaﬁtn in the
’3‘“‘; w/mn w&w
' BN

-




7.6.2.5

\ Licensed by e nac.
\—\_

Reactor Coolant System Loop Isolation Valve Interlocks

The FSAR Section 7.6.5 describes the reactor coolant sys=
tem loop isolation valve interlocks. The description i;"
aol cleesb—aind s 1ncomplet;:f2 dditicnal information is
required to clarify that the design is in conformance

with IEEE=-279 roquirencnt:;//liiT::;17:;:vs— may
/ﬁ"roquir;d because padLiJL—4oow—vp!rtgjgn’;:zjzzzjboon

ﬁktm»vﬂffa*

\

A é‘ .5. Evc.,/ug\'f'.‘gy, Con c/hs,‘on

LATER



) S Control Systems

Tt} Description

The plant control systems tiad/are not relied on to per-
form safety functions but ‘l-(/;ontrol plant processes W v

)
havesg an impact on plant safety are described in this

section and include the following:

(1) reactor control system

(2) rod control system

(3) monitoring and indicating systemn
(4) plant control interlocks

(5) pressurizer pressure control

(6) pressurizer level control

(7) steam generator water level control
(8) steam dump control

(9) 1Incore instrumentation

(10) Boron concentration measurement system

The reactor contrél system enables the nuclear plant to ’
e (ot
follow load changes automatically including 10X St!p&lOld

wm'ﬁ:; 5% pgr minute ﬁﬁp—-#é;"et?‘}v—ww

decre®ase. The system atso—cen reo#d‘=rioolant average

temperature following a load cl'uﬂgo\l The reactor control

system controls the ' reactor coolant Bverage temperature



by regulation of control rod bank position. The core

axial power distribution is controlled dur;ng Load followfs

A

maneuvers by changing the karon concentration in the relc-

tor coolant system,

The rod control system provides for reactor power modula=-
tion'b} manual or automatic control of control rod banks
in a preselected sequence. It displays contrel rod posi=-
tions, alerts the operator in the event of control rod
deviation exceeding a preset limit, and alerts the opera=-
tor on inadequate shutdown margins resulting from excess~-
ive control rod insertion. The automatic rod control
system is designed to maintain ; programmed average tem-
perature in the reactor coolant-by regulating the reacti-
vity within the core., The automatic rod control is per=
formed between 15 and 100X of rated power. Power to

rod drive mechanisms is supplied by two motor gener-

ator sets operating from two separate 480V three phase
buses. Each generator is the synchronons type and is
driven by a 200 Hp induction motor, The AC power is
distributed to the rod control power cabinets through

the two series connected reactor trip breakers. The re-
actor trip breakers are part of the safety system as

described in Section 7.2 of this report.
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The monitoring and indicating systems include:

(1) Nuclear instrumentation monitoring
(a) Nuclear power level
(b) axial flux imbalance
(¢) Upper radial tilt

{(d) Lower radial tilt

(2) Rod pésition monitoring
(a) digital rod position indication
(b) demand position
(¢) .rod insertion Llimits

(d) rod deviation alarm and rod bottom alarm

The plant control interlocks preveﬁt further withdrawal
of the control rﬁd banks either by“a control system mal~-
function or an operator arror., The interlocks are de~
rived from nuclear instrument channels or reactor cool~
ant overtemperature-cverpower channels. The interlocks
also Limit automatic turbine load increases during a
rapid return to power transient (through the negative
moderator coefficient)., The interlock can be cleared by
an increase in coolant temperature, which is accomplish=~

ed by reducing the boron concentration 1n the coolant.
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fhe reactor coolant pressure is controlled by using

| )——-“_—‘\
either thepﬁeaters or tée spray 04—+¢c(pre55urizer/plus
‘;‘ -

e a—

PORV steam relief for large transients., The water in-

ventory in the RCS is maintained by the CVCS. During

normal plant operation, the charging flow varies to
match the flow demanded of the pressurizer water level
controLLer.--The pressurizer water level is programmed
as a function of coolant average temperature. During

startup and shutdown operations, the charging flow is

manually regulated *u maintain pressurizer water level,

The steam generator level is programmed by a three-ele~
ment feedwater controller, which régulates the feedwater
valves by continuously comparing the feedwater flow
signal, the water level signal, the programmed level set~-
point, and the steam flow signal. During startup or low
power operation, a feed-forward control scheme uses steam
generator level and nuclear power signals to positicen a
bypass control valve, which is in parallel with the main

feedwater regulating valve,
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The steam dump system is designed to accept a 50X load re-

jection without tripping the reactor. The system func-
tions automatically by bypassing steam directly to the
condenser and/or atmosphere to nainta1n.2£§got¢$¥'+ol
load on the primary system. The rod control system can
then reduce the reactor coolant temperature to a new
equilibrium .value without causing overtemperature and/or

overpressure conditions.

A demand signal for the load-rejection steam dump control-
ler is generated if the difference between the reference
reactor coolant averape temperature (based on turbine im-

pulse chamber pressure) and the measured reactor coolant

average temperature exceeds a preset value,

The incore {nstrunentation system consists of chromel~
alumel thermocouples at fixed core outlet positions and
movable miniature neutron detectors at selected fuel as-
semblies. The thermocouple readings are monitored by
the plant computer. The movable detectors can perform
flux mapping at various core quadront\fo obtain a flux

/

foredion

-~
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map for any region of the core. The data collection,

calculation and recording are performed by the olant

computer,

The boron meter determines the relative concentration of
e boron isetepe in the sample fluid. The boron concen-

tration measurement system is designed for-blc as an oper=

ating aid. JI4—3s-not designed as a safeguard-system,

Telab Specific Findings

7.7.2.1 Control System FailuretCaused by Malfunctions of Common
Power Source or Instrument Line

To provide assurance that the FSAR -Chapter 15 analyses
adequately bounds events initiated by a single credible
failure or malfunction, the staff KES asked the applicant
to identify any power source or sensors that provide
power or signals to two or more control functions, and
demonstrate that failures or malfunctions of these power
sources or sensors will not result in consequences more
severe than those of Chapter 15 analyses or beyond the

capability of operator or safety systems.

a‘p»\

The applicant has not provided a respor to this_item.

N
Additioaat—imfornatien—is reguirad.
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TeT.2.2 Control System Failuref/ Caused By High=Energy Line Breaks

Operating reactor licensees were informed by IE Informa-
tion Notice 79-22 . dssved—FSeptember—33,—JH22; that if
certain nonsafety-grade control equipment were subjected ~
to the adverse environment of a high energy Line break,
it,::zld impact the safety analyses and the adequacy of
the protection functions performed by the safety-grade
oquipnon;. ,The staff has requested a review by the appiir
—<ant to dc;o;nine whether the harsh environment associ-
ated with high=energy Lline breaks might cause control sys-
tem malfunction and result in a consequence more severe
than those of the FSAR Chapter 15 analyses or beyond the

capability of operators or safety systems.

The applicant has not provided a response to this, K item,

A
Additional information—ie-cequirTed.

7.7.2.3 Freeze Protection For Instrument Sensing Lines

—Ihe—staffroncerns—thet—the fnstrument sensing lines
e
that can be exposed to freezing temperature shoutd—be—

provided an environmental control systouf(heating and y
ventilation or heat tracing) to protect the lLines from

freezing during extremely cold weather, The environment

associated with safety related sensing lines should be




7.7.2.4

(X

monitored and alarmed so that appropriate corrective

action can be taken to prevent loss of or damage to the
lines from freezing in the event of loss of the environ=
mental control system. The staff requested the appli=-

cant to document the freeze protection system design in

Section 7.7 of the FSAR. ﬂd4+40n0+—+ﬁ4ef»&%#&&—#&—&‘a

NUREG-0737 Item II.K.3.9, Proportional Integral
Derivative (PID) Controller Modification

Westinghouse recommended that the derivative time con-
stant in the pressurizer PORV PID controller be set to
+o E:’f_a,va._ﬂ&-.—,t__- .
offA This action removes the derivative action from the
controller so that the actuation signal to this valve is
no longer sensitive to the rate of change of pressurizer
pressure. The applicant has implemented this recommenda~-
loh~

tion. The staff finds that the applicant™g compliance

with the Action Plan guidelines for this item 4o

d&‘ﬁb’

LAE\/N/va'?L'cM Cb‘\:—lu Sivom
7TER




