Director of Nuclear

Mr. B, 1. % »u’.;v\';‘\v,. yd, C

Lice 1SINE Asranch No. |

division of Licensing

U.S. Nuclear ‘2.--.;' iHlatory Con
Washington, D.C. 2055

Reference: (1 l. Youngblood t

‘\||4 |4~“[ i’\\\,\,v-l' ytat

Dear Mr. Youngblood:
Millstone Nuclear Power Station, Ur
NR( Instrumentation and Control Systems Br
Review ‘.\f‘e‘!}.l}'}, March 13, 1984

neeting was held between the NRC ICS5B and Northeast Nuclear Energy
Company (NNECO) in Bethesda, Maryland on March 13, 1984 to discuss nineteer
(19) Draft SER open items contaired in Reference (1). During the meeting each

f the nineteen items was discussed. A status of each open item was noted as

defined by one of the following three categories:
Closed - No further NNECO input or action is needed to resolve the NR(

concern.

onfirmatory - NNECO must provide the requested information on the
Millstone 3 docket, either by a letter or FSAR amendment.

Oper No resolution possible at this time, NNECO to address.

Attachment | provides the status of those Draft SER Open Items. It was agreed
that NNECO will transmit a letter to the NRC providing a written response on
each of those Draft SER open items by v\pr;l 4, 1984, NNECO also agreed to
provide all additional information as committed to in confirmatory items as the
information becomes available. The attached responses to the open items
(Attachment 1) formalize the above commitment given orally at the meeting.
The responses will be incorporated into the FSAR in a future amendment.
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it you have any concerns related to the information contained herein or any
questions related to our responses, please contact our Licensing representative
directly.

Very truly yours,

NORTHEAST NUCLEAR ENERGY COMPANY ET AL

By Nertheast Nuclear Energy Company, their Agent

- }Z.}L./

Senior Vice President

STATE OF CONNECTICUT)
) ss. Berlin
COUNTY OF HARTFORD )

Then personally appeared before me W. G. Counsil, who being duly sworn, did
state that he is Senior Vice President of Northeast Nuclear gy Company,
Applicant herein, that he is authorized to execute and file the foregoing
information in the name and on behalf of the Applicants herein and that the
statements contained in said information are true and correct tu the best of his
knowledge and belief.

My Commission Expires March 31, 1988



Itern No.
ICSB-1

ICSB-2

ICSB-4

1CSB-5
ICSB-6

ICSB-8
and 23

1CSB-9

ICSB-10
ICSB-11
ICSB-12

1CSB-13

ICSB-16

ICSB-17

ICSB-18
ICSB-19

ATTACHMENT I

Status of the NRC-ICSB Draft SER Open

Description

Items

Design Modification for Automatic Reactor Trip

using Shunt Trip Coil Attachment.

Conformance with Branch Technical
Position ICSB-26

Containment Isolation for the Main Steam
Lines to the Turbine of the AFW Pump.

Letdown Line Relief Valve
Non-Class 1 E Control Signals to Class 1E

Control Circuits
Feedwater Isolation and Control Valves

BOP Instrumentation and Control System Testing

Capability

Remote Shutdown Capability

IE Bulletin 79-27 Concerns

Bypass and Inoperable Status Panel
NUREG-0737 Item ILF.l Accident
Monitoring Instrumentation Position (4), (5),
and (6).

RHR System Isolation Valve Interlocks

Isolation of Low-pressure Systems from
the High Pressure

RCS Over-pressure Protection

Reactor Coolant Systemn Loop Isolation Valve
Interlocks

Control System Failure caused by High-energy
Line Breaks.

Discussed at the Meeting with the NRC-ICSB March 13, 1984

Status

Open
Closed

Closed

Closed

Open
Closed

Confirmatory

Closed
Confirmatory

Closed

Closed

Closed
Closed

Closed
Open
Open



Itern No.
ICSB-22

ICSB-24

Summary -

Description

Freeze Protection for Instrument Sensing
Lines.

Hydrogen Recombiner System

Closed - 13
Confirmatory - 2

Open - 4




ATTACHMENT Il

Responses to the DRAFT SER Open items

Itern No.

ICSB-1
ICSB-2
ICSB-4
ICSB-5
ICSB-6
ICSB-8 and 23
ICSB-9
ICSB-10
ICSB-11
ICSB-12
ICSB-13
ICSB-16
ICSB-17
ICSB-18
ICSB-19
ICSB-21
ICSB-22
ICSB-24



Open Items

Instrumentation and Control Systems Branch

ICSB-1 Design Modification for Automatic Reactor
Trip Using Shunt Coil Trip Attachment (Draft SE” Section 7.2.2.4)

The Westinghouse Owners Group (WOG) has submitted a generic design
modification 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 applicant has not
however, provided a response to Generic Letter 83-28 which established the
requirements for this modification. The resolution of this matter will be
addressed in a supplement to this report. This is an open item.

Response (3/84)

On August 10, 1983, the NRC issued the Final Safety Evaluation Report (SER) on
the Westinghouse Owners' Group (WOG) generic design modification to provide
automatic reactor trip system actuation of the breaker shunt trip attachments.
Ine SER endorsed the generic design, but listed thirteen items that must be
addressed on a utility-specific basis prior to implementation of the shunt trip
modification, The generic design has been evaluated to determine the
applicabiiity to Miilstone 3 plant. The WOG generic modification for the
automatic shunt trip actuation of the reactor trip system breakers will be
incorporated to Millstone 3 design. The NRC Staff requested that NNECO to
provide the specific information package to close this item.

Status (3/84)

Open.

ICSBl - 1



Open Items

Instrumentation and Control Systems Branch

1CSB-2 Conformance With Branch Technical Position ICSB-26 (Draft SER Section 7.2.2.7)

Branch Technical Position ICSB-26, "Requirements for reactor protection system
anticipatory trip", applies to the entire reactor protection system (RPS) from the
sensors 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 credibie faults (i.e., grounding, shorting, application of high voltage, or
electromagnetic interference) or failures in these areas could not be propagated
back to the RPS and degrade the RPS performance or reliability. There are
three groups of RPS related cabies which are routed in the turbine building:

I.  Turbine trip cause reactor trip input cables
2. Reactor trip to trip the turbine output cables
3 Turbine first stage pressure input to RPS interlock 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.

Response (3/84)

A discussion of the reactor trip on turbine trip and the turbine trip on reactor
trip was provided at the ICSB meeting. Included in the discussion was a
description of the routing and separation for these trip circuits including the
routing within the turbine building (a non-seismic structure). Layout drawings
showing the rating and separation for the following three groups ol RPS related
cables which are routed in the turbine building were provided:

I.  Reactor trip on turbine trip (input cables).

2.  Turbine trip on reactor trip (output cabies).

3. Turbine first stange pressure input to RPS interlock circuits.

FSAR Section 7.2 will be revised to indicate the conformance with the
BTP ICSB-26.

Status (3/84)
Closed.

ICSB2 ~ 1



Open Items

Instrumentation and Control Systems Branch

ICSB-4 Containment Isolation For the Main Steam
Lines to the Turbine of the AFW Pump (Draft SER Section 7.3.3.6

General Design Criteria 57 requires that each line that penetrates primary
reactor containment and is neither part of the reactor coolant pressure boundary
nor connected directly to the containment atmosphere shall have at least one
containment isolation 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, both of which are remote manually operated. The
staff is concerned that the bypass valves (AOVE4A, B, & D) are not supplied
power from a Class IE power source. Therefore, isolation of the bypass valves
cannot be assured. This is an open 1tem.

Response (3/84)

The 1/4 - inch bypass line and bypass valves (AOV 64 A, B, D) around the stop
check valves will be eliminated. Pre-warming the three-inch turbine steam
supply piping during scheduled (monthly) pump/turbine testing is not required.
FSAR Section 6.2¢4 will be revised to state that a class IE power source is
supplied to containment isolation valves (where applicable) to assure proper
isolation of these valves,

Status (3/84)

Closed.

1CSB4 - 1



Open Items

Instrumentation and Control Systems Branch

ICSB-5 Letdown Line Relief Valve (Draft SER Section 7.3.3.7)

The staff raised a concern that the relief valve located on the letdown line would
relieve primary coolant to the reactor drain tank in the event the isolation valve
inside containment did not close on a containment isolation signal or if the
outside containment isolation valve failed closed. The applicant has not
responded to this concern. This is an open item,

Response (3/84)

The failure of inside containment isolation valve 3CHS*CV8160 to close upon
demand of a safety signal presupposes a singie random failure which may result
in reactor coolant discharging to the pressurizer relief tank (PRT) via relief
valve 3CHS*RVS8117. Such discharge would be dependent upon the upstream
isolation valves failing to close (3RCS*LCB459 and 460, and 3CHS*SV8149A, B
and C and 3CHS*CV8160). Containment isolation is accomplished by the
automatic closure of outside containment isolation valve 3CHS*CV8152 which
receives the same safety signal as 3CHS*Cvx160.

The upstream isolation valves close automatically upon pressurizer low level
(level transmitters 3R CS*LT459, 460 and 461). Additionally, as the valves are
air-operated, fail closed, the letdown line would be isolated upon loss of
instrument air.

In the very unlikely event that the upstream letdown isolation valves should not
be isolated, however, the letdown {low rate via the relief valve to the PRT wouwd
be limited by the letdown orifices, and would not exceed the normal letdown
flow rate. Following closure of isolation valve 3CHS*CV8152, the pressure in
the letdown line upstream of valve 3CHS*CV8152 would increase to that of the
relief valve setpoint (600 psi nominal). This increase in pressure results in
decreased letdown flow. This assumes no corresponding increase in RCS
pressure. Should the initiating event result in increased RCS pressure, say, to
the pressurizer safety valve setpoint, the inlet pressure to the orifice(s) would
increase. In any event, the combined effect of increasing the pressure upstream
and downstream of the orifice(s) would result in a letdown flow rate only
approaching that of the normal letdown flow rate.

Flow into the Pressurizer Relief Tank via relief valve 3CHS*RV8| can be
detected by:

(a) High temperature alarm from TI-125 located in the relief valve discharger
pPipIng.
(b) Tank level indicator L1-470 and high alarm.

(c) Tank temperature indicator TI-468 and high alarm.

The loss of coolant through the unisolated, letdown line does not affect the
reactor coolant system heat removal capability, nor would it significantly affect

ICSB5 - 1




Open Items

Instrurnentation and Control Systems Branch

the amount of coolant within the system (even if safety injection had not been
initiated). Consequently, core integrity is maintained and 10CFR 50, Appendix K
limits are not exceeded. The radiological effects external to the containment
for letdown routed to the PRT would be triviai and bounded by effects analyzed
for a break in the letdown line outside containment. The radiological effects
external to the containnient have been calculated for ietdown spilling outside the
containment (see Section 15.6.2). The analyses show that for 30 minutes of
unisolated letdown flow, the resulting doses are only a small fraction of
10CFR 100 limits.

Status (3/84)

Closed.

ICSB5 - 2



Open Items

Instrumentation and Control Systems Branch

ICSB-6 Non-Class IE Control Signals to
Class IE Control Circuits (Draft SER Section 7.3.3.11)

The statf requested the applicant to provide a list of non-Class IE control signals
that are used as inputs to Class IE control circuits and justification that these
non-Class IE signals are either bypassed by the ESF actuation signal, or that the
non-Class IE signal can only act to the safe direction and therefore would not
degrade safety systems. This 1s an open item,

Response (3/84)

The justification of the use of non-class IE signals as input to class IE control
circuits will be provided at a later date.

Status (3/84)

Open.

ICSB6 - 1



Open Items

Instrumentation and Control Systems Branch

ICSB-8 Feedwater Isolation and Control Valves (Draft SER Section 7.3.3.13)

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,

Response (3/84)

A discussion of the feedwater isolation valves and feedwater control valves was
provided using schematics during the ICSB meeting.

Status (3/84)
Closed,

1CSB8 - 1



Open Items

Instrumentation and Control Systems Branch

ICSB-9 BOP Instrumentation and Control System
Testing Capability (Draft SER Section 7.3.3.15)

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
descriptions 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)
level measurement which is a BOP design. The low-low loop signal from
one-out-ot-two level switches will automatically stop the residual heat removal
pump. The empty tank signal from one-out-of-two level switches will
automatically stop the quench spray pumps. The testing of these actuation logic
circuits are not discussed in the FSAR and they are not tested by the same
method as NSSS ESF instrument systems. The staff requested that the applicant
performs a thorough evaluation on the BOP safety related instrumentation and
control systems with respect to testing capabilities, identify 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 testing requirements of
GDC-21. This is.an open item.

Response (3/84)
See revised FSAR Section 7.3

Status (3/84)

Confirmatory.

1CSB9 - 1
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7.3 ENGINEERED SAFETY FEATURES SYSTEM

In addition to the requirements for a reactor trip for anticipated
abnormal transients, the facility 1is provided with adequate
instrumentation and controls to sense accident situations and
initiate the operation of necessary engineered safety features, The
occurrence of a limiting fault, such as a loss-of-coolant accident or
a steam line break, requires a reactor trip plus actuation of one or
more of the engineered safety features in order to prevent or
mitigate damage to the core and reactor coolant system component and
ensure containment integrity.

In order to accomplish these design objectives, the engineered safety
features system has proper and timely initiating signals which are to
be supplied by the sensors, transmitters, and logic components making
up the various instrumentation channels of the engineered safety
features actuation system.

7.3.1 Description

The engineered safety features actuation system (ESFAS) uses selected
plant parameters, determines whether or not predetermined safety
limits aie being exceeded and, if they are, combines the signals into
logic matrices sensitive to combinations indicative of primary or
secondary system boundary ruptures (Class III or IV faults). Once
the required logic combination is completed, the system sends
actuatio.. signals to the appropriate engineered safety features
components. The ESFAS meets the requirements of Criteria 13, 20, 27,
28, and 38 of the 1971 General Design Criteria (GDC).

7.3.1.1 System Description

The ESFAS 1s a functionally defirnsd system described in this section.
The equipment which provides the actuation functions identified in
Section 7.3.1.1.1 is listed and discussed in this section (WCAP-7013,
1973; WCAP-7488-L, 1971: WCAP-7705, 1976):

1. Process Instrumentation and Control System (WCAP-7013,
1973).

- Sclid State Logic Protection System (WCAP-7488-L, 1971).
3. Engineered Safety Features Test Cabinet (WCAP-7705, 1976).
4. Manual Actuation Circuits.
5. Emergency Generator Load Sequence Control Logic
Description 24-9.4 (NUSCo., 25212-28723) (Section 1.7 -
Logic Diagram Package).
The ESFAS consists of two discrete portions of circuitry: (1) an
analog portion consisting of three to four redundant channels per

parameter or variable to monitor various plant parameters such as the
reactor coolant system and steam system pressures, temperatures and

Amendment 8 7.3=1 May 1984
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flows and containment pressures; and (2) a digital portion consisting
of two redundant logic trains which receive inputs from the analog
protection channels and perform the logic needed to actuate the
engineered safe*y features. Each digital train 1is capable of
actuating the engineered safety features (ESF) equipment required.
Two channels of pressure switches are provided on the refueling water
storage tank (RW.T) to perform ESF functions. The intent is that any
single failure within the ESFAS shall not prevent system action when
required.

The redundant concept is applied to both the analog and logic
portions of the system. Separation of redundant analog channels
begins at the process sensors and is maintained in the field wiring,
containment vessel penetrations and analog protection racks
terminating at the redundant safeguards logic racks. The design
meets the requirements of Criteria 20, 21, 22, 23, and 24 of the 1971
GDC.

The variables are sensed by the analog circuitry as discussed in
WCAP-7013 (1973) and in Section 7.2. The outputs from the analog
channels are combined into actuation logic as shown on Figure 7.2-1,
Sheets 5, 6, 7, and 8. Tables 7.3-1 and 7.3-2 give additional
information pertaining to logic and function.

The interlocks associated with the ESFAS are outlined in Table 7.3-3.
These interlocks satisfy the functional requirements discussed in
Section 7.1.2.

Manual actuation from the control board of containment isolation
Phase A is provided by operation of either one nf the redundant
momentary containment isolation Phase A contruls. The separate
trains are thereby linked by mechanical means in a fashion similar to
that shown on Figure 7.1-3. Alsc on the control board is a manual
actuation of safety injection by one of the redundant controls and a
manual actuation of containment isolation Phase B by either of the
two sets of controls.

Manual controls are alsc provided to switch from the injection to the
recirculation phase after a loss-of-cooclant accident.

7.3.1.1.1 Function Initiation
The specific functions which rely on the ESFAS for initiation are:

1. A reactor trip, provided one has not already been generated
by the reactor trip system.

2. Charging pumps, safety injection pumps, residual heat
removal pumps, and associated valving which provide
emergency makeup water to the cold legs of the reactor
coolant system following a loss-of-coclant accident
(Table 7.3-4 and NUSCo. Logic Description 24-9.4 provided in
Logic Description Package, Section 1.7).

Amendment 8 7.3=2 May 1984
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3 Those pumps which serve as part of the heat sink for
containment cooling (e.g., service water and component
cooling water pumps) (NUSCc. Logic Description 24-9.4).

4. Motor-driven and steam-driven auxiliary feedwater pumps
(NUSCo. Logic Description 24-9.4).

S. Phase A containment isolation, whose function is to prevent
fission product release. (Isclation of all lines not
essential to reactor protection.) (Table 7.3-5).

6. Steam line isclation to prevent the continuous, uncontrolled
blowdown of more than one steam generator and thereby
uncontrolled reactor coolant system cooldown (Table 7.3:6).

7. Main feedwater line 1isolation, as reguired, to prevent or
mitigate the effect of excessive cocldown (Table 7.3-7).

8. Start the emergency generators to assure backup supply ¢
power to emergency and supporting systems components.

9. Isolate the control room intake ducts and pressurize the
control room to meet control room occupancy regquirements.
(Table 7.3-8).

10. Containment depressurization actuation (CDA) which performs
the following functions:

a. Initiates containment spray teo reduce containment
pressure and temperature following a loss-of-coolant or
main steam line break accident inside of containment
(Table 7.3-9).

b. Initiates Phase B containment isolation which isolates
the containment following a loss of reactor coolant
accident, or a main steam or feedwater line break
within containment to limit radioactive releases.
(Phase B isolation, together with Phase A isolation,
results in isolation of all but safety injection and
spray lines penetrating the containment.)
(Table 7.3-10).

11. Emergency generator load sequencing is initiated when an LOP
signal exists (NUSCo. Logic Description 24-9.4). The
emergency generator performs its sequencing function when an
LOP signal exists.

7.3.1.1.2 Analog Circuitry

The process analog sensors and racks for the ESFAS are covered in
WCAP-7013 (1973). Discussed in this report are the parameters to be
measured, including pressures, flows, tank and vessel water levels,
and temperatures, as well as the measurement and signal transmission
considerations. These latter considerations include the

Amendment 8 7.3-3 May 1984
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transmitters, orifices and flow elements, resistance temperature
detectors, as well as automatic calculations, signal conditioning,
and location and mounting of the devices.

The sensors monitoring the primary sygtem are located as shown on the
piping flow diagrams in Chapter 5, reactor coolant system, The
secondary system sensor locatioc.us are shown on the steam system flow
diagrams given in Chapter 10,

7.3.1.1.3 Digital Circuitry

The ESF logic racks are discussed in detail in WCAP-7488-L (1971).
The description 1ircludes the considerations and provisions for
physical and electrical separation, as well as details of the
circuitry. WCAP-7488-L (1971) also covers certain aspects of online
test provisions, provisions for test points, considerations for the
instrument power source, considerations for accomplishing physical
separations. The outputs from the analog channels are combined into
actuation logic as shown on Sheets 5 (T ), & (Pressurizer
Pressure), 7 (Steam Flow Pressure and Differential Pressure), 8
(Engineered Safety Features Actuation), and 14 (Auxiliary Feedwater)
on Figure 7.2-1.

To facilitate engineered safety features actuation testing, four
cabinets (two per train) are provided which enable operation, to the
maximum practical extent, of safety features loads on a group-by-
group basis until actuation of ¢ll devices has been checked. Final
actuation testing is discussed in detail in Section 7.3.2.

7.3.1.1.4 Final Actuation Circuitry

The outputs of the solid state logic protection system (the slave
relays) are energized to actuate, as are most final actuators and
actuated devices., Th.se devices are listed as follows:

1, Safety injection system pump and valve actuators. See
Chapter & for flow diagrams and additional information.

2. Containment isclation (Phase A - "T" gsignal isclates all
nonessential procnss lines on receipt of safety injection
signal: Phase B+ "P" gignal isolates remaining process
lines (which @» not include safety injection lines) on
receipt of /4 hi-3 containment pressure signal). For
further information, see Section 6.2.4.

3. Service vater pump and valve actuations (Chapter 9).

4. Auxiliary feed pumps start (Chapter 10).

§. Diesel start (Chapter 8).

6. Feedwater isolation (Chapter 10).

Amendment 8 7.5-4 May 1964

.49
.51

L= N

L]
o
w

* o o o =
N = O
o

~

WwNoMmMON N
. s .

w
w

W W
w»

3.9
3.10

3.1
3.13

3.7
3.18

3.19
3.20
3.21
3.22
3.23
3.24



ul2l791Zsrabr 03/21/84 246

MNPS-3 FSAR
., 7. Ventilation isolation valve and damper actuators
(Chapter 6).
8. Steam line isolation valve actyitors (Chapter 10).

9. Quench spray and recirculation containment pumps and valve
actuators (Chapter 6).

7.3.1.1.5 ESF and Essential Auxiliary Support Systems

Engineered Safety Features System

Systems that comprise the ESF for Millstone 3 are listed in
Table 7.3-11. Their function and operation following ESFAS
initiation are summarized in this section. Additional information on
these systems can be found in the refereaced sections.

Emergency Core Cooling System
The emergency core cuoling system (ECCS) is described in Section 6.3
and is shown on Figure 6.3-1. Development of the SIS and CDA is
shown on Figure 7.2~1 (Sheet 8 of 19).
The low pressure safety injection system, high pressure safety
injection system, charging pumps in the chemical and volume control
system, containment recirculation system, and residual heat removal
system perform the function of core cooiing for both normal plant
cooldown and emergency core cooling.
Wher a safety injection signal (SIS) occurs, the injection mode of
operation is automatically initiated. The charging pumps are started
and lined up to take suction from the RWST and discharge to the
reactor coolant cold leg.

The component interlocks used in different modes of system operation
follow.

1. The SIS is interlocked with the following components and
initiates the indicated action:

a. Charging pumps start on SIS.
b. RWST suction valves to charging pumps open on SIS.

¢. Charging pumps to RCS cold leg injection headers
parallel isolation valves open on S1§.

d. Normel charging path valves close on S§1S,
e. Charging pump miniflow valves close on SIS,
f. Safety injection pumps start on SIS,

g  The RHS pumps start on SIS,

Amendment 8 7.3+5 May 1984

.25

L)

3,30

3.48
3.49

3.50
3.51

3.53

3.58
3.%
3.57

3.58
3.59
3.60
.1



ul217912sral8r 03/21/84 246
MNPS-3 FSAR

h. Any closed accumulator isolation valves open.
3. Vclume control tank (VCT) outlet isolation valves close
on SIS.
- 3 Switchover from injection mode to recirculation involves the

following interlocks:

a. The residual heat removal system (RHS) pumps are
stopped automatically when one of the two low-low level
switches sense a low-low level in the RWST.

b. Interlocks are provided to assure isolation of the RHS
and proper alignment of the containment recirculation
system for core cooling.

- The safety injection pump and charging pump
recirculation suction isolation valves can be opened
provided that the safety injection pump miniflow lines
have been isolated.

d. After approximately 15 hours, cold leg recirculation is
terminated and hot leg recirculation is initiated.
This is done to terminate any beciling in the core
should the break be in one of the RCS cold legs, and to
prevent boron precipitation.
A. RHS Pump Interlock from Injection to Recirculation
The details of achieving cold 1le2g recirculation following safety
injection are given in Section 6.3.2 and in Table 6.3-7.
Figure 7.6-3 shows the logic which is used to automatically control
RHS pumps.
B. Sequenced Safeguarc Signals
A sequenced safeguard signal is generated by the emergency generator
LOAD SEQUENCE for the safety injection pump, RHS pump, or charging
pump whenever the signals listed with the associated pumps exist.
. 15 Safety Injection Pump
. SIS or SIS and LOP
- CDA or CDA and LOP
. SIS recirculation mode then LOP

. CDA recirculation mode then LOP

Amendment 8 7.3-6 May 1984
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- Residual Heat Removal Pumps 4.44
. SIS or SIS and LOP 4.46
. CDA or CDA and LOP 4.47
3. Charging Pumps 4.51
. SIS or SIS and LOP 4.53
. CDA or CDA and LOP 4.54
. SIS recirculation mode and then LOP 4.55
. CDA recirculation mode and then L7P 4.57
C. Component Controls 4.60
1. Residual Heat Removal System Pumps 5.2

The RHS pumps have manual controls on the main control board
and at the switchgear. An annunciator 1is alarmed in the
control room when LOCAL control is selected. The pumps are
started automatically on receipt of a sequenced safeguard
signal. When a safety injection signal exists, the pumps 5.8
are stopped automatically on low-low RWST level, and low-low

level is alarmed in the control room. Ammeters and 5.10
indicator lights are located on the main control board and

at the switchgear for the RHS pumps. ESF status lights on 5.11
the main control board indicate when the RHS pumps are
running. RHS pump AUTO trip and overcurrent is alarmed in 5.12
the control room.

»muon;m
~ O

Bypass and inoperable alarms are provided in accordance with 5.13
Regulatory Guide 1.47.

Analysis 5.15

A. IEEE Standard 279-1971, Paragraph 4.2: 517
There are two residual heat removal pumps powered from £.19
separate emergency buses. No single failure at the 5.21
system level will prevent operation of at least one
residual heat removal system train.

B. 1EEE Standard 279-1971, Paragraph 4.4: 5.24

Equipment qualifications are discussed in Sections 3.10 5.2%
and 3.11.
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IEEE Standard 279-1971, Paragraphs 4.9 and 4.10:

One train of the residual heat removal system at a time
is taken out of service and periodically testad 1in
accordance with the Technical Specifications in
Chapter 16.

This testing will consist of manually starting the pump
during normal surveillance of the system or the breaker
for the pump will be racked out. Once the pump is
running or the breaker is racked out, the AUTO start
and tripping is verified using the emergency generator
load sequencer with safety signals generated internally
or externally to the sequencer.

During the instrument functional test, the
instrumentation setpoints and their operability are
checked. The test to verify the automatic response of
the system is performed during each refueling period.
Correct settings of temperature and flow
instrumentation are verified by applying a simulated
signal.

IEEE Standard 279-1971, Paragraph 4.13:
A RHR pump low pressure safety injection system Train A

bypass annunciator is alarmed in the control room when
any of the following conditions exist for Train A or B:

- Residual heat removal pump control switch in pull
to lock.

. Loss of control power.

. Circuit breaker racked out.

IEEE Standard 279-1971, Paragraph 4.16:

Once a safety signal 1is received, the residual heat
removal system will go to completion. Deliberate
operator action is required to stop the RHR pumps. The
safety signal must be reset and manual controls used.

1EEE Standard 279-1971, Paragraph 4.17:
The residual heat removal pumps have manual controls on
the main control board and at the switchgear. A

REMOTE/LOCAL control transfer switch at the switchgear
is alarmed in the control room when LOCAL is selected.

7.3-8 May 1984
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Safety Injection Pumps

The safety injection pumps have manual controls on the main
control board and at the switchgear. An annunciator 1is
alarmed in the control room when LOCAL control is selected.
The pumps are started automatically on receipt of a
sequenced safeguard signal. Ammeters and indicator lights
are located on the main control board and at the switchgear
for the safety injection pumps. ESF status lights on the
main control board indicate when a safety injection pump 1is
running. Safety injection pump AUTO Trip or overcurrent is
alarmed in the control room. Bypass and 1inoperable alarms
are provided in accordance with Regulatory Guide 1.47.
Indicators on the main control becard monitor safety
injection pump discharge flow.

Analysis

A. IEEE Standard 279-1971, Paragraph 4.2:
There are two safety injection pumps powered from
separate emergency buses. No single failure at the
system level will prevent safety injection.

B. IEEE Standard 279-1971, Paragraph 4.4:

Equipment qualifications are dicussed in Sections 3.10
and 3.11.

c. IEEE Standard 279-1971, Paragraph 4.13:

A bypass and inoperable annunciator in the control room
is alarmed when any of the following conditions exists

for Train A or B:

. Safeiy injection pump control switch in pull to
lock.

- Loss of control power or breaker racked out.

- Bypass pushbutton depressed.
D. IEEE Standard 279-1971, Paragraph 4.17:

The safety injection pumps have manual controls on the
main control board and at the switchgear. A
REMOTE/LOCAL control transfer switch at the switchgear
is alarmed in the control room when LOCAL is selected.

E: IEEE Standard 279-1971, Pargaraphs 4.9 and 4.10:
One train at a time is taken out of service and

periodically tested in accordance with the Technical
.Specifications in Chapter 16.
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This testing will consist of manually starting the pump
during normal surveillance of the system or the breaker
for the pump will be racked out. Once the pump is 7.6
running or the breaker is racked out, the AUIO start
and tripping is verified using the emergency generator 7.7
load sequencer with safety signals generated internally

or externally to the sequencer. ) 7.8
7.9

During the instrument functional test, the 7.10
instrumentation setpoints and their operability are
checked. The test to verify the automatic response of 7.11
the system is performed during each refueling period.
Correct settings of temperature and flow 7.12
instrumentation are verified by applying a simulated
signal.

- Charging Pumps T:158

Normally, one charging pump is running. During a loss-cf- 7.18
coolant accident (LOCA), two charging pumps operate as part
of the safety injection system. The third pump is a swing 7.20
pump with a breaker cubicle on each emergency bus that is
normally empty. The swing pump uses the breaker of the pump 7.21
which is not in service. Mechanical and keylock switches 7.22
prevent the pump from being placed on Train A and Train B
emergency buses at the same time. 7.23

On a loss-of-power (LOP) signal the charging pump that is 7.24
running is not stripped from the emergency bus; therefore,

the pump starts immediately when power 1s restored. The 7.26
pumps are started automatically on receipt of a sequenced
safeguard signal.

Manual controls are provided on the main control board and 7.27
at the switchgear for the charging pumps. An annunciator is 7.28
alarmed on the main control board when local control is 7.29
selected. ESF status lights indicate when a charging pump 7.30
is running.

Ammeter and indicator lights are located at the switchgear 7.31
and on the main control board.

Bypass and inoperable alarms are provided in accordance with 7.32
Regulatory Guide 1.47.

Each charging ,~rump has an auxiliary lube-oil pump with a 7.33
local STOP-AUTO control switch. An annunciator is alarmed 7.34
on the main control board when STOP is selected. The 7.35
auxiliary lube-oil pumps will start automatically when AUTO

is selected on low lube oil pressure, or when the associated 7.36
charging pump is stopped. The auxiliary lube-oil pump will 7.37
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stop automatically when AUTO is seliected and lube-oil
pressure 1is above a predetermined pressure and the 7.38
associated charging pump is started.

Analysis 7.40
A. IEEE Standard 279-1971, Paragraph 4.2: 7.42

There are three charging pumps, 3CHS*P3A, B, and C. 7.44
The C pump 1s a swing pump. Nermally, two charging 7.47
pumps (3CHS*P3A and B) have their breakers racked in

and one of the two is running. In the event that the A 7.48
or B pump fails, its breaker 1is racked out and racked

into the C pump cubicle (Train A or B). Mechanical and 7.49
electrical 1interlocks prevent the C pump from being
connected to two bures at the same time.

Power 1is supplied to the charging opumps from two 7.50
separate emergency buses. No single failure at the 7.51
system level will ©prevent charging pump safety

injection.

B. IEEE Standard 279-1971, Paragraph 4.4: 7.54
Equipment qualifications are dicussed in Sections 3.10 7.56
and 3.11.

Cs IEEE Standard 279-1971, Paragraph 4.13: 7.60

A bypass and inoperable annunciator in the control room 8.2
is alarmed when any of the following conditions exists
for Train A or B: 8.3

. Charging pump A, B, or C control switch in pull to 8.6
lock or loss of control power or breaker racked
out.

-3

. Charging pump cubicle ventilation system bypassed. 8.

. Auxiliary Dbuilding filter system fan control 8.8
switch in pull to lock.

- Auxiliary building filter system fan loss of 8.9
control power or breaker racked out.

. Bypassed pushbutton depressed for charging pumps 8.10
safety injection.

D. IEEE Standard 279-1971, Paragraph 4.16: 8.13
Once a safety signal is initiated, the charging pumps 8.15
go to completion. Deliberate operator action is 8.16

- required to stop a charging pump. The safety signal 8.17
must b® reset and the pump stopped by manual controls.

Amendment 8 7.3-11 May 1984
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E. IEEE Standard 279-1971, Paragraph 4.17: | 8.21
The charging pumps have manual controls on the main 8,23
control board and at the switchgear. A REMOTE/LOCAL §&.24
control transfer switch at the switchgear is alarmed in
the control room when LOCAL is selected.
F. IEEE Standard 279-1971, Paragraph 4.10: 8.28

One charging pump at a time can be taken out of service 8.30
and periodically tested in accordance with the
Technical Specifications in Chapter 16. 8.31

This testing will consist of manually starting the pump #£.33
during normal surveillance of the system or the breaker
for the pump will be racked out. Once the pump is 8.35
running or the breaker is racked out, the AUTO start
and tripping is verified using the emergency generator 8.36
load sequencer with safety signals generated internally

or externally to the sequencer. 8.37
8.38
During the instrument functional test, the §.39
instrumentation setpoints and their operability are
checked. The test to verify the automatic response of 8.40
the system is performed during each refueling period.
Correct settings of temperature and flow 8.41
instrumentation are verified by applying a simulated
signal.
4. Refueling Water Storage Tank to Charging Pump Valve £.44

Redundant RWST to charging pump valves have manual controls 8.46
and indicator lights on the main control board and at the
auxiliary shutdown panel. REMOTE/LOCAL transfer switches 8.4%
are on the transfer switch panels. An annunciator is 8.50
alarmed in the control room when LOCAL control is selected.

ESF status lighis indicate when the valves are open. Open 8.52
and closed valve positions are monitored by the plant
computer. The valves open automatically on receipt of an 8.53
SIS or when the volume control tank level is low-low.

Analysis 8.55
A. IEEE Standard 279-1971, Paragraph 4.2: 8.57

The RWST to charging pump valves are redundant and 8.5%
powered from separate emergency buses. No single 9.1
failure at the system level will prevent charging pump
safety injection.
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B. IEEE Standard 279-1971, Paragraph 4.4: 9.4
Equipment qualifications are discussed in Sections 3.10 9.6
and 3.11.

Cs IEEE Standard 279-1971, Paragraph 4.13: S.10

The charging pump high pressure safety injection bypass 9.12
annunciator is alarmed in the control room whenever any

of the following conditions exist (Train A& or B): 9.13
B Circuit breaker for valve open. 9.16
- Loss of control power to valve. 9.17
. Valve motor thermal overload. 9.18
D. IEEE Standard 279-1971, Paragraph 4.16: 9.21

Cnce an SIS 1is initiated, the RWST to charging pump 9.23
valves go to the fully open position. Deliberate 9.25
operator action 1s required to close the valves. The 9.26
SIS must be reset and the valves closed by manual
controls.

E. IEEE Standard 279-1971, Paragraph 4.17: 9.29

The RWST to charging pump valves have manual controls 9.31
on the main control board and at the auxiliary shutdown
panel. The REMOTE/LOCAL control transfer switches on 9.33
the transfer switch panels are alarmed in the control
room whenever LOCAL is selected. 9.34

E. IEEE Standard 279-1971, Paragraph 4.10: 9.37

The KWST valves are periodically tested in accordance 9.39
with the Technical Specifications in Chapter 16. Refer 9.41
to Sections 7.3.1.2 and 7.3.2 for testing of engineered
safety actuation system.

5. Volume Control Tank Outlet Isolation Valves S.44

Redundant volume control tank (VCT) outlet isolation valves 9.46
have manual controls and indicator 1lights on the main

control board and on the auxiliary shutdown panel. 9.47
REMOTE/LOCAL transfer switches are on the transfer switch 9.49
panel. An annunciator is alarmed in the control room when 9.50
LOCAL control is selected. ESF status lights indicate when 9.51
the valves are closed. An annunciator is alarmed in the 9.52
control room when a VCT outlet isolation valve 1s closed.

Open and close valve peositions are monitored by the plant 9.53
computer. The valves close automatically on receipt of an 9.54
SIS or VCT low-low level signal, provided the associated

RWST to the charging pump valve is open. 9.55

Amendment 8 7.3-13 May 1984
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Analysis 9.57

A. IEEE Standard 279-1971, Paragraph 4.2: 9.59
The 7VCT outlet 1isolation valves are redundant and 10.1
powered fron <:parate emergency buses. No single 10.3
failure at the system level will prevent VCT outlet
isolation.

B. IEEE Standard 279-1971, Paragraph 4.4: 10.86
Equipment qualifications are discussed in Sections 3.10 10.8
and 3.11.

c. IEEE Standard 279-1971, Paragraph 4.13: iD.12

A charging pump high pressure safety injection bypass 10.14
annunciator is alarmed in the control room whenever any

of the following conditions exist (Train A or B): 10.15
. Circuit breaker for valve open. 10.18
. Loss of control power to valve. 10.19
. Valve motor thermal overload. 10.20
D. IEEE Standard 279-1971, Paragraph 4.16: 10.23

Once an SIS or VCT low-low level signal is received, 10.25
the VCT outlet isolation valves go fully closed. The 10.27
SIS must be reset and the VCT low-low level signal
cleared and the valves opened by manual controls.

E. IEEE Standard 279-1971, Paragraph 4.17: 10.30

The VCT outlet isoclation valves have manual controls on 10.32
the main control board and at the auxiliary shutdown
panel. The REMOTE/LOCAL control transfer switches on 10.34
the transfer switch panels are alarmed in the control
room whenever LOCAL is selected. 10.3%

F. IEEE Standard 27%9-1971, Paragraph 4.10: 10.38

The VCT isolation valves are periodically tested in 10.40
accordance with the Technical Specifications in
Chapter 16. Refer to Sections 7.3.1.2 and 7.3.2 for 10.42
testing of engineered safety actuation system.

6. Charging Pump to Reactor Cold Leg Isolation Valves 10.45
Redundant charging pump to reactor cold leg isolation valves 10.47
have manual controls and indicator lights on the main

control board. Open and closed valve positions are 10.50
monitored by the plant computer. ESF status lights indicate 10.51
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when the valves are open. An annunciator is alarmed in the 10.52
control room when an isolation valve is open. The valves 10.53
open automatically on receipt of an SIS.

Analysis 10.55

A. IEEE Standard 279-1971, Paragraph 4.2: 10.57
The charging pump to reactor cold leg isolation valves 10.59
are redundant and powered from separate emergency

buses. No single failure at the system level will 11.1
prevent charging pump safety injection.

B. IEEE Standard 279-1971, Paragraph 4.4: 11.4
Equipment qualifications are discussed in Sections 3.10 11.6
and 3.11.

Cs IEEE Standard 279-1971, Paragraph 4.13: 11.10

The charging pump high pressure safety injection bypass 11.12
annunciator is alarmed in the control room whenever any

of the fellowing conditions exist (Train A or B): 11.13
- Circuit breaker for valve open. 11.16
- Loss of control power to valve. 11,17
. Valve motor thermal overload. 11.18
D. IEEE Standard 279-1971, Paraoraph 4.16: 11.21

Once an SIS is initiated, the charging pump to cold leg 11.23
isolation valves go to fully open. Deliberate operator 11.25
action is required to close the valves. The SIS must 11.26
be reset and the valves closed by manual controls.

E. IEEE Standard .79-1971, Paragraph 4.17: 11.29

The charging pump to cold leg isolation valves have 11.31
manual controls on the main control board.

F. IEEE Standard 279-1971, Paragraph 4.10: 11.35
The charging pumps to reactor cold leg isolation valves 11.37
are periodically tested in accordance with the
Technical Specifications in Chapter 16. Refer to 11.40
Sections 7.3.1.2 and 7.3.2 for testing of engineered
safety actuation system.
7. Charging Pump to Reactor Cpolant System Isolation Valves 11.43

Redundant charging pump to reactor coolant system isolation 11.45
valves (normal charging flow path) have manual controls and 11.47
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indicator lights on the main control board. Open and close
valve positions are monitored by the plant computer. ESF
status lights indicate when the valves are closed. The
valve~ close automatically on receipt of an SIS.

Analysis

A. IEEE Standard 279-1971, Paragraph 4.2:
The charging pump to reactor coolant system isclation
valves are redundant and powered from separate
emergency buses. No single failure at the system level
will prevent isclation of normal charging to reactor
coclant system,

IEEE Standard 279-1971, Paragraph 4.4:

Equipment qualifications are discussed in Sections 3.10
and 3.11.

IEEE Standard 279-1971, Paragraph 4.13:

The charging pump high pressure safety injection bypass
annunciator is alarmed in the control room whenever any
of the followirg conditions exist (Train A or B):

. Circuit breaker for valve open.
Loss of control power to valve.

. Valve motor thermal overload.

IEEE Standard 279-1971, Paragraph 4.16:

Once an SIS is initiated, the charging pump to reactor
coolant isolation valves go to the fully closed
position. Deliberate operator action is required to
open the valves. The SIS must be reset and the valves
opened by manual controls.

IEEE Standard 279-1971, Paragraph 4.17:

The charging pump to reactor coolant isolation valves
have manual controls on the main control board and at
the auxiliary shutdown panel. The REMOTE/LOCAL control
transfer switches on the transfer switch panels are
alarmed in the control room whenever LOCAL is selected.

IEEE Standard 279-1971, Paragraph 4.10:
The RWST valves are periodically tested in accordance
with the Technical Specifications in Chapter 16. Refer

to Sections 7.3.1.2 and 7.3.2 for testing of engineered
safety actuation system.
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8. Charging Pump Miniflow Isolation Valves (Train B) 12.42

The miniflow isolation valve for each charging pump has 12.44
manual contr~ls and indicator lights on the main control

board and at the auxiliary shutdown panel. REMOTE/LOCAL 12.47
control transfer switches are on a transfer switch panel.

An annunciaior 1is alarmed in the control room when LOCAL 12.48
control is selected. An annunciator is alarmed in the 12.49
control room when a valve 1is closed. ESF status lights 12.50
indicate when a valve is closed. Open and closed positions 12.51
are monitored by the plant computer. The valves close 12.52
automatically on receipt of an SIS.

9. Charging Pump Miniflow Isolation Valve (Train A) 12,55

The charging pump combined miniflow isolation valve has 12.57
manual control and indicator lighkts on the main control

board. An annunciator alarms in the control room when the 12.59
valve is closed. An ESF status light indicates when the 12.60
valve 1is closed. The valve is closed automatically on 13.1
receipt of an SIS.

Analysis 13.3
A. IEEE Standard 279-1971, Paragraph 4.2: 13.5

There .re three Train B minflow isolation valves and 13.7
one combined Train A miniflow isolation valve. The 13.9
Train A and Train B valves are powered from separate
emergency buses. No single failure at the system level 13.10
will prevent charging pump miniflow isolation.

B. IEEE Standard 279-1971, Paragraph 4.4: 13.13
Equipment gqualifications are discussed in Sections 3.10 13.15
and 3.11.

C. IEEE Standard 279-1971, Para<vraph 4.13: 13.19

The charging pump high pressure safety injection bypass 13.21
annunciator is alarmed in the contrel room whenever any

of the following conditions exist (Train A or B): 13:.2%
- Circuit breaker for valve open. 13:35
. Loss of contrel power to valve. 13.286
. Valve motor thermal overload. 13.27
D. IEEE Standard 279-1971, Paragraph 4.16: 13.30

Once an SIS is initiated, the charging pump to miniflow 13.32
isclation valves go to the fully closed position.
Deliberate operator action 1is required to open the 13.34
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10.

valves. The SIS must be reset and the valves closed by
manual controls.

E. IEEE Standard 279-1971, Paragraph 4.17:

The Train B charging pump miniflow isolation valves
have manual contrels on the main control board and at
the auxiliary shutdown panel. The REMOTE/LOCAL control
transfer switches on the transfer switch panels are
alarmed in the contrel room whenever LOCAL is selected.

F. IEEE Standard 27%-1971, Paragraph 4.10:

The <charging pump miniflow 1isolation valves are
periodically tested in accordance with the Technical
Specifications in Chapter 16. Refer to
Sections 7.3.1.2 and 7.3.2 for testing of engineered
safety actuation system.

Accumulator Isolation Valves

Two accumulator isolation valves are powered from the
Train A emergency bus; the other two are powered from the
Train B emergency bus. Each valve has manual controls and
indicator lights on the main control board and at the
auxiliary shutdown panel. An annunciator is alarmed in the
control room when LOCAL control is selected. ESF status
lights indicate when a valve is closed. An annunciator 1is
alarmed in the control room when a valve 1is closed. Open
and close positions are monitored by the plant computer,
The valves open automatically on receipt of an SIS and will
open automatically on & high pressurizer pressure signal
provided the associated control switch is in the AUTO
position.

Analysis
A. IEEE Standard 279-1971, Paragraph 4.2:

The Train A and B accumulator isclation valves are
powered from separate emergency buses. No single
failure at the system level will prevent charging pump
miniflow isolation.

B. IEEE Standard 279-1971, Paragraph 4.4:

Cquipment gualifications are discussed in Sections 3.10
and 3.11.
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C. IEEE Standard 279-1871, Paragraph 4.13:

The accumulator tank low pressure safety injection
bypass annunciator 1is alarmed 1in the control room
whenever an accumulator 1isolation valve 1s not fully
open.

D. IEEE Standard 279-1971, Paragraph 4.16:

Once an SIS 1is 1initiated, the accumulator isolation
valves go to the fully open position. Deliberate
operator action is reguired to close a valve. The SIS
must be reset and the valves closed by manual controls.

E. IEEE Standard 279-1971, Paragraph 4.17:

The accumulator 1isolation valves have manual controls
on the main control board and at the auxiliary shutdown
panel. The REMOTE/LOCAL control transfer switches on
the transfer switch panels are alarmed in the control
room whenever LOCAT is selected.

F. IEEE Standard 279-1971, Paragraph 4.10:

The accumulator isclation valves are periodically
tested in accordance with the Technical Specifications
in Chapter 16. Refer to Sections 7.3.1.2 and 7.3.2 for
testing of engineered safety actuation system.

Containment Depressurization System

The containment depressurization systems' design 1is described 1in
Section 6.2.2 and the flow diagrams are shown on Figures 6.2-37 and
6.2-38. The containment depressurization systems consist of the
quench spray system and, the containment recirculation spray system.

The containment depressurization systems operate only subsequent to a
design basis accident (DBA). During normal unit operation, the
motor-operated valves in the containment recirculation pump suction
lines and discharge headers are open. To ensure proper position of
these valves, the CDA signal actuates the valves to open and to
override a possible close-test position. The motor-operated
isolation valves in the quench spray system are closed during normal
unit operation. The isolation valves in the quench spray discharge
headers and in the outlet line of the refueling water chemical
addition tank open upon receipt of a CDA signal. The solencid pilot
air-operated valves in the suction line from the RWST to the
refueling water recirculation pumps clecse on a safety injection
signal (SIS), thus isolating the nonsafety related portion of the
suction piping downsteam of the second isolation valve.

Tne quench spray pumps are started automatically on receipt of a CDA

signal. On receipt of a CDA signal combined with a LOP signal, the
quench spray pumps are sequenced on by the emergency generator load
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sequencer. The quench spray pumps are stopped autcomatically on
receipt of a RWST empty signal. .

The containment recirculation pumps are sequeiced on automatically by
the emergency generator load sequencer following receipt of a CDaA
signal or a CDA combined with a LOP signal.

A. Containment Recirculation System Instrumentation

The following instrumentation 1is provided in the control room to
monitor the system performance.

1. Redundant level indicators for the containment sump. One
level channel is recorded.

2. Containment recirculation pump discharge pressure
indicators.

- Containment recirculation pump seal head tank low level
alarm which detects seal water leakage or seal failure.

4. Containment recirculation cocler shell outlet temperature.
5. Redundant containment sump temperature indicators.

6. Containment recirculation cooler outlet flow indicators.
% Containment recirculation pump flow indicators.

8. Containment recirculation pump low discharge pressure
annunciators interlocked with pump running signal.

A pressure transmitter in the common test line from the RWST and a
pressure transmitter in the discharge line of each containment
recirculation pump are utilized by the plant computer to monitor pump
differential pressure and verify performance of the containment
recirculation pumps.

Analysis
A. IEEE Standard 279-1971, Paragraph 4.2:

The containment recirculation system is divided into two
separate, redundant mechanical and electrical trains. This
provides redundancy tc prevent a failure of a an active or
passive component from impairing the system capability to
supply water for the containment depressurization system.

B. IEEE Standard 279-1971, Paragraph 4.4:

Equipment qualifications are discussed in Sections 3.10 and
3.11.
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IEEE Standard 279-1971, Paragraph 4.13: 15.56

(g ]

The containment recirculation system bypass annunciator is 15.58
alarmed in the control room whenever any of the following
conditions exist (Train A and B): 15.59

. Containment isolation recirculation pump loss of 16.2
control power or breaker racked out.

. Containment recirculation pump control switch in pull 16.3
to lock.

- Service water system bypassed. 16.4

- Containment recirculation pump area air conditioning 16€.5

unit - loss of control power or circuit breaker open.

- Service water valve to reactor plant component cooling 16.6
water heat exchanger not fully closed and circuit
breaker open or loss of control power. 16.7

. Service water valve to containment recirculation 16.8
coolers not fully open and loss of cuntrol power or
circuit breaker open. 16.9

- Service water outlet valve fer containment 16.10

recirculation coolers not fully open.

- Service water valve to turbine plant component cooling 16.:1
heat exchangers not fully closed and loss of power or
circuit breaker open. 16.12

- Service water valves to reactor plant component cocling 16.13

heat exchangers in TEST (No-No Equip).

. Service  water inlet valves for containment 16.14
recirculation coolers in TEST (No-No Equip).

B Service water valves to turbine plant component cocling 16.15
water heat exchangers in TEST (No-No Equip).

. Recirculation spray header isolation valve fully open 16.16
and loss of power or circuit breaker open.

. Cross-connect valve to low pressure safety injection 16.17
system not fully closed. '

. Recirculation spray pump suction valve not fully open 16.18
and loss of power or circuit breaker open.

. Manual bypass pushbutton depressed. 16.19
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ul217912sral8r 03/21/84 2456
MNPS-3 FSAR

D. IEEE Standard 279-1971, Paragraph 4.16:

Once a CDA signal is received, the containment recirculation
pumps are started automatically. Deliberate operatc- action
is required to stop the pumps.

E. IEEE Standard 279-1971, Paragraph 4.10:

The containment recirculation system is periodically tested
in accordance with the Technical Specifications in
Chapter 16.

The operability of the containment recirculation system
controls and indications is verified during the instrument
functional test. Alsc, during this test the instrumentation
setpoints and their operability are checked. The test to
verify the automatic response of the system is performed
during each refueling period. Correct settings of
temperature, flow, and level instrumentation are verified by
applying a simulated signal.

F. IEEE Standard 279-1971, Paragraph 4.17:

Controls and indicators are provided in the control room for
manual operation of the containment recirculation system.
REMOTE/LOCAL control selector switches are provided for the
containment recirculation pumps outside the control room at
the switchgear. An annunciator is alarmed in the control
room when LOCAL control 1is selected.

Switchover from the injection to recirculation phase for the
recirculation system is described in Section 6.3. Logic for the RWST
signals is found in Section &.3.5.4.

E. Quench Spray System Instrumentation

The following instrumentation is provided in the control room to
monitor the guench spray system.

G Quench spray pump discharge flow indicators and low flow
annunciators.

2 RWST (level indication and level alarms).

3. Temperature indicators are provided on the main control
board for the RWST, the refueling water recirculation pump
suction, and the refueling water coolers outlet. High and
low RWST temperature 1is alarmed on the main control board.

4. The refueling water recirculation pumps and the associated
coolers operate only during normal unit operation. One
refueling water recirculation pump is normally running with
the other in standby. The standby pump is started on a
predetermined RWST high temperature signal. Both pumps are
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stopped by a low temperature signal - RWST temperature or
refueling water recirculation pump suction line temperature.
The objective of the instrumentation associated with the
refueling water recirculation pumps 1s to maintain thr

temperature of the refueling water within design limits.
5. The refueling water chemical addition tank is provided witu
level and temperature indicators on the main control board.
Low level and 1low temperature are alarmed on the main
control board.
Analysis
A. IEEE Standard 279-1971, Paragraph 4.2:
The quench spray system is divided into two separate,
redundant mechanical and electrical trains. This dual
concept provides redundancy to prevent a failure cf an
active component or a passive component at the system level
to supply water for the containment depressurization system.
B. IEEE Standard 279-1971, Paragraph 4.4:
Equipment qualifications are discussed in Sections 3.10 and
3.31:
s IEEE Standard 279-1971, Paragraph 4.13:
The quench spray pump bypass annunciator is alarmed in the
control room whenever any of the following conditions exist
(Train A and B):
. Quench spray pump in pull to lock.
. Chemical  addition tank outlet wvalve loss of control
power or circuit breaker open.
. Quench spray header isolation valve loss of control
power or circuit breaker open.
. Quench spray pump loss of control power or breaker
racked out.
- Quench spray pump area air conditioning unit loss of
contrcl power or circuit breaker open.
. Manual bypass pushbutton depressed.
D. IEEE Standard 279-1971, Paragraph 4.17:

The quench spray pumps have manual controls on the main
control board and at the auxiliary shutdown panel. The
REMOTE/LOCAL control transfer swtiches on the transfer
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switch panel are alarmed in the control room whenever L. 7"
is selected.

E. IEEE Standard 27%-1971, Paragraph 4.10:

The guench spray pumps are periodically tested in accordance
with the Technical Specifications in Chapter 16.

The operability of the quench spray system controls and
indications is verified during the instrument functional
test. Also, during this test the instrumentation setpoints
and their operability are checked. The test to verify the
automatic response of the system is performed during each
refueling period. Correct settings of temperature, flow,
and level instrumentation are verified by applying a
simulated signal.

The testing and calibration of the level switches used for
the detection of the RWST level is accomplished by taking
one logic Train (A or B) out of service for a short
duration. The testing of the RWST level used for tripping
of the quench spray pumps will be used as an example. The
circuit breakers are first put in the trip position and
racked out one train at a time, or the quench spray oumps
will be started manually. The level switches for the train
under test are then isoclated at the manifold valve in the
safeguard building. A simulated pressure signal is then
injected into the transmitter which will simulate level in
the RWST. This signal will energize an cutput relay located
in the quench spray pump switchgear. .ntacts from this
output relay, which are used to trip the pump breaker, will
be monitored £for closing and opening. If the quench spray
pumps are started manually, the output relay will
automatically stop the quench spray pumps at the proper
setpoint. Contacts which open and close valves will also be
monitored by position lights associated with these
particular valves. Verification that the test pressure
connections have been removed and manifcld valves have been
reopened is accomplished by the use of alarms, valve
pesition lights, and adminstrative procedures.

Testing and inspections of the containment heat removal and
depressurization systems are described in Section 6.2.2.4.

Containment Isolation System
The initiation signals for the containment isolation system are a
part of the engineered safety features actuation system. Penetration
types and containment isolation valve arrangements are described in
detail in Section 6.2.4.

The safety function of the containment isolation system is to isolate
automatically appropriate lines penetrating the containment structure
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in order to limit the uncontrolled release of radiocactive materials

to the environment, following an accident. 18.29
Analysis 18.32
¥ IEEE Standard 279-1971, Paragraph 4.2: 18.33
Containment 1isolation valves are located inside and outside 18.35

of the containment structure, ensuring containment
integrity. The containment isolation system provides two 18.38

barriers between the armosphere outside the containment
structure and 1) the a.mosphere inside the containment 18.3%9
structure, 2 )the reactor coolant system, and 3) the systems
connected to Items 1 or 2 as a result of or subsequent to a 18.40
DBA signal provided by safety injection, containment
isolation Phase A (CDA), containment isolation Phase B 18.41
(CIB), feedwater isolation (FWI), or steam link isolation
(SLI). 18.42

These signals will open or close containment structure 18.43
penetrations for ESF systems which function to mitigate the
conseqguences of an accident. 18.44

Containment isolation valves are actuated by solenoid- 18.45
operated air pilot valves or by motor-operators. Valves 18.46
controlled by solenocid-operated air pilot valves are
designed to fail in the closed position upon loss of power
or instrument air. Operators for motor-operated valves are 18.48
designed for “aet closure so as to ensure containment

isolation shortest possible time. Motor-operated 18.50
vales fail as is" position. Torgue and limit 18.51
switches ¢ . . proper valve setting.

B. IEEE Standard 279-1971, Paragraph 4.4: 16.54
Eguipment gualifications are discussed in Sections 3.10 and 18.56
3.11.

& IEEE Standard 279-1971, Paragraph 4.13: 18.60

A4 containment isolation Phase A bypass annunciator 1is 1%.2
alarmed in the control room whenever any of the following

conditions exist (Train A or B): 19.3
. Reactor coolant pump seal water return valve - loss of 19.%
power or circuit breaker open or motor thermal

overload.
- Reactor coclant pump seal water return valve in TEST 19.7

(No-No Equip).

. Manual bypass pushbutiton depressed. 19.8
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A containment isolation Phase E bypass annunciator 1is 19.10
alarmed in the control room whenever any of the following

conditions exist (Train 2 or B): 18.11
. Reactor plant component cooling isolation valve - loss 19.13
of power or circuit breaker open or motor thermal
overload. 19.14
. Manual bypass pushbutton depressed. 19.18
D. IEEE Standard 279-1971, Paragraph 4.16: 19.18

Any automatic containment isolation action, once initiated, will 19.20
go to completion. The return to normal operating conditions 1%.22
requires deliberate operator action.

£, IEEE Standard 279%-1971, Paragraph 4.17: 19.25

The operator has the means for manual initiation of the 19.27
containment isolation system independent of  automatic
actuation. Manual controls and visual indication for the 19.30
containment isolation valves are described in Section 7.5.

F. IEEE Standard 279-1971, Paragraph 4.10: 19.33

Containment isolation valves are tested to ensure they are 19.35
capable of closing by operating manual switches in the
control room and by observing the position lights. Periodic 19,38
testing during normal operation is performed on all
containment isolation valves except those where the test

would interrupt or upset normal operation. Testing of these 19.40
valves is performed during refueling shutdowns

(Table 7.3-12).

Refer to Section 6.2.4.4 for testing and inspection 19.41
procedures of containment isolation valves in various
systems, Table 6.2-66 lists design, operating, and 19.42
functional parameters of all containment isoclation valves.

The design bases for the controls of the containment isolation system 19.44
are:

8 Physical and electrical separation between controls of the 19.46
redundant containment isolation valves is provided to
prevent electrical faults or physical damage to one of the 19.47
containment isolation valve controls from affecting the
controls of the redundant valve. 19.48

2. The  —controls of the containment isolation system are 19.49
designed to withstand seismic loads and to operate in
adverse environmental <conditions in accordance with 19.50
requirements described in Sections 3.10 and = 2% %
respectively.
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Status lights monitoring the status of containment isolation valves
enable the operator, during emergency conditions, to make sure all
isolation valves are in the required position, or to take corrective
action if necessary.

Combustible Gas Control System in Containment (HCS)
The combustible gas control system is described in Section 6.2.5 and
its flow diagram is shown on Figure 6.2-4E.

The hydrogen recombiner system is utilized in the long term following
a DBA and, therefore, 1s safety related (QA Category I). Each of the
redundant trains 1in the hydrogen recombiner system is completely
instrumented to ensure the system performs 1ts safety function
following any single failure.

A hydrogen analyzer is permanently installed in each train to provide
the capability of analyzing the hydrogen content in the gas being
drawn from the containment atmosphere or in the gas being returned to
the containment atmosphere.

A temperature controller senses the electric preheater discharge gas
temperature and controls the heating element to maintain the 350°F
gas temperature required to minimize the possibility of halogen gas
inhibiting the recombiner. Flow, temperature, and pressure
indication 1is provided at each hydrogen recombiner blower discharge.
Temperature indication is provided at the discharge of each electric
preheater, recirculator, and inside a pressure indicator and is
provided at discharge of each hydrogen recombiner.

Each set of instrumentation and controls requiring electric power 1is
supplied from an independent source. 120V ac power is supplied from
the 120V ac vital buses and 125V dc power from the 125V dc buses.

Analysis
A. IEEE Standard 279-1971, Paragraph 4.2:

Combustible gas control is maintained by the DBA hydrogen
recombiner system which monitors the hydrogen concentration
within the containment and maintains this concentration at a
safe level in the long term following a design basis LOCA.

The DBA hydrogen recombiner system has two redundant
100 percent capacity trains to maintain the hydrogen in the
containment atmosphere at a safe concentration following a
DBA. Each of the redundant trains is fully instrumented and
electric power is supplied from independent Class lE
emergency buses to ensure the system performs its safety
function.

No single failure at the system level will pr -vent the

hydrogen recombiner system to process and ma.ntain the
hydrogen concentration in the containment atmc sphere below
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the limits specified in Regulatory Guide 1.7 following a

DBA.

B. IEEE Standard 279-1971, Paragraph 4.4: 20.31
Equipment qualifications are discussed in Section 3.10 and 20.33
311

c. IEEE Standard 279-1971, Paragraph 4.13: 20.37

A DBA hydrogen recombiner system bypassed annunciator is 20.39
alarmed in the control room whenever any of the following
conditions exists (Train A or B): 20.40

. Recombiner building inlet and outlet ventilation damper 20.43
loss of power.

. Manual bypass pushbutton depressed. 20.44
D. IEEE Standard 279-1971, Paragraph 4.16: 20.47

The DBA hydrogen recombiner system is manually initiated and 20.49
monitored locally in the hydrogen recombiner building.

After the initial heatup of the system, the system operates 20.51
automatically with common alarms located in the control room 20.52
to alert the operator of a melfunction.

E. IEEE Standard 279-1971, Paragraph 4.17: 20.55

The DBA hydrogen recombiner system operating parameters are 20.57
monitored, indicated, and controlled locally. In addition, 20.5%9
recombiner bypassed and common trouble alarms are
annunciated in the control room. Indicators and a recorder 20.60
(Channel A only) for hydrogen gas concentration are located

on the main control boards. The system bypass pushbutton 21.1
and loss of control power to the system cubicle ventilation
dampers are monitored by the plant computer. 21.2

F. IEEE Standard 279-1971, Paragraphs 4.9 and 4.10: 21.5

One recombiner train at a time can be taken out of service 21.7
and periodically tested in accordance with the Technical
Specifications in Chapter 16. Testing of the system is 21.10
accomplished by placing each subsystem into normal
operation. Temperature, flow, pressure indicators, and the 21.11
temperature controller are tested at the same time as the

system as described in Section 6.2.5.4. The hydrogen 21.13
analyzer is tested, by injecting sample gases, to verify

zero and span calibration.
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Supplementary Leak Collection and Release System

The supplementary leak collection and release system (SLCRS) is
desc'ibed in Section 6.2.3; its flow diagram 1is shown on
Figure 6.2-46.

The SLCRS consist of two exhaust fans, each supplied from a separate
emergency bus, two filter banks, and the associated ductwork and
dampers.

The SLCRS exhausts, creates, and maintains a partial vacuum of
1/4-inch water gage 1in the enclosure building and contiguous
buildings upon receipt of an SIS signal or when manually started.

Following a LOCA, the SIS signal 1) opens the SLCRS Train A and B
filter bank inlet and 2) starts the SLCRS Train & and B exhaust fans

High differential pressure across the roughing filter, high
efficiency particulate air (HEPA) filter K carbon adsorber, and HEPA
filter of each filter bank is alarmed in the control room.

The filtered exhaust is monitored for radiation (Section 11.5) prior
to discharge to atmosphere via the Millstone 1 stack.

Analysis

A. IEEE Standard 279-1971, Paragraph 4.2:
The supplementary leak collection and release system is
divided into two separate, redundant mechanical and
electrical trains. This dual train concept provides
sufficient redundancy to prevent a single failure from
impairing the system capability to maintain a negative
pressure of 0.25 inches in the enclosure building.

B. IEEE Standard 279-1971, Paragraph 4.4:

Equipment gqualifications are discussed in Section 3.10 and
3.1%.

s IEEE Standard 279-1971, Paragraph 4.13:
The supplementary leak collection and release bypassed
annunciator is alarmed in control room whenever any of the
following conditions exists (Train A or B):
. SLCRS fan control switch in pull to lock position.

. SLCRS fan loss of power or circuit breaker open.

- Manual bypass pushbutton depressed.
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- Safety injection or containment depressurization (from sclid
state protection system).

. Two out of four (2/4) low-low level in any steam generator
(from solid state protection system).

- Emergency bus loss of power
The motor-driven pumps are also started manually.

Starting the turbine-driven pump as well as closing the blowdown
isclation and sample valves is initiated automatically by a loss of
power or a 2/4 Low-Low level signal in 2/4 steam generators (from
solid state protection system).

The turbine-driven pump is also started manually.

Indication and controls required for the auxiliary feedwater system
in the event of inaccessibility of the control room are provided on
the auxiliary shutdown panel described in Section 7.4. Table 7.5-1
is a list of indications provided on the main control board. The
solenoid-operated modulating valves in the auxiliary feedwater supply
line to each steam generator are manually-operated from the main
control board or from the auxiliary shutdown panel.

The motor-operated valves in the auxiliary feedwater lines from the
motor-driven auxiliary feedwater pumps discharge are manually-
operated from the main control board or from the auxiliary shutdown
panel. The valves associated with any one auxiliary feedwater line
are powered from different emergency buses. The valves are normally
open so that loss of power to one emergency bus does not prevent the
isolation or control of auxiliary feedwater to a steam generator. An
air-operated valve 1s provided between each steam generator auxiliary
feedwater pump sucticn and the condensate storage tank to allow pump
suction to be taken from tank. The condensate storage tank suction
valves for the motor-driven pumps can be operated from the main
santrol board or from the auxiliary shutdown panel. The condensate
storage tank suction valve for the turbine-driven auxiliary feedwater
pump can be operated from the main control board only. These valves
are normally closed and fail closed on loss of control air or
electric power.

Steam generator auxiliary feedwater pump suction and discharge
pressure is indicated in the control room and monitcred by the plant
computer. Flow in each steam generator auxiliary feedwater supply
line is indicated by flow indicators in the control room and on the
auxiliary shutdown panel. The correct operation of a pressure loop
is verified in conjunction with the steam generator auxiliary
feedwater pump test described in Section 10.4.9.4. The steam
generator auxiliary feedwater pumps are operated during this test.

Redundant demineralized water storage tank (DWST) level transmitters

with redundant level indicators are provided on ~-the main control
board and on the auxiliary shutdown panel. Level is recorded for one
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channel and the other channel provides high, low, and low-low level
annunciation on the main control board.

The DWST temperature is maintained above a minimum temperature
automatically by a demineralized water storage tank electric heater
and circulating pump. Low temperature 1s alarmed on the main control
board.

Power for each train is supplied f£from a separate emergency bus.
Failure of any train does not degrade system capability to supply
sufficient feedwater to the steam generators.

Testing of actuated devices and associated control is performed
periodically to ensure 1reliability and performance. Bypass
indication 1is provided in the contyol room and is isolated such that
it does not degrade the protection function of the auxiliary
feedwater system,

Analysis .
A. IEEE Standard 279-1971, Paragraph 4.2:

There are two motor-driven auxiliary feedwater pumps with

power supplied from separate emergency buses. The motor-
driven pumps each supply auxiliary ‘eedwater to two steam
generators.

A turbine-driven auxiliary feedwater pump supplies auxiliary
feedwater to all four steam generatores. The turbine is
supplied steam from three separate steam generators
(3RCS*SG1A, B, or D). tach steam supply line to the
auxiliary feedpump turbine has an air-cperated valve
normally closed and a motor-operated valve aormally open.
Each air-operated valve has two solenoid valves, each
supplied power from separate emergency dc brees. Loss of
power to either solencid valve will vent air from the
associated air-operated valve and cause it to open. Two of
the normally open motor-operated valves are powered from the
Train A emergency bus and the other is powered £rom the
Train B emergency bus. No single failure at the svstem
level will prevent the auxiliary feedwater pumps from
supplying auxiliary feedwater to the steap generatoss.

Each auxiliary feedwater line from a motor-driven pump has a
normally open solenoid valve that fails open and & motor-
operated valve normally open that fails as is an lcuss of
power. The valves are powered from sepsrate -emergency
buses; the motor-operated valve is powered from the same
electrical train as the motor-driven pump. No single
failure prevents the control of auxiliarsv feedwater flow
from a motor-operated driven pump to a steam generator.

Each auxiliary feedwater line from the turbine-driven pump
has two normally open solencid valves that fail open. The
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valves are powered from separate emergency buses. No single 23.54
failure will prevent the control of auxiliary feedwater flow
to a steam generator.

Each auxiliary feedwater line to a steam generator has a 23.55
Train A and Train B feedwater flow transmitter and indicator 23.56
powered from separate power supplies. 7Two Train A and two 23.57
Train B auxiliary feedwater flow indicators, one for each

steam generator, are on the main control board and on the 23.58
auxiliary shutdown panel. No single failure will prevent at 23.59
least two auxiliary feedwater flow indicators from
indicating at the main control board and at the auxiliary 23.60
shutdown panels. There 1is a Train A and Train B steam 24.1
generator level indicator for e€ach steam generator on the

main contreol board and at the auxiliary shutdown panel that 24.2
can be used as backup indication for the flow indicators.

There are two trains of DWST level indicators on the main 24.3
control board and at the auxiliary shutdown panel. The 24.4
Train A level is recorded on the main control board. The 24.5
trains are powered from separate buses. No single failure 24.6
will prevent DWST level indication on the main control board

or at the auxiliary shutdown panel.

No single failure at the system level will prevent auxiliary 24.7
feedwater from being supplied to the steam generators.

B. IEEE Standard 279-1971, Paragraph 4.4: 24.10
Equipment gqualifications are discussed in Sections 3.10 and 24.12
3.11.

c. IEEE Standard 279-1971, Paragraph 4.13: 24.16

The motor-driven auxiliary feedwater system bypass (Train A) 24.18
annunciator is alarmed in tiie control room whenever any of 24.19
the following conditions exist:

- Any auxiliary feedwater control and isolation valve for 24.22
motor-driven pumps not fully open.

. Auxiliary feedwater pump ventilation system bypassed. 24.23

. Either feedpump motor loss of control power or breaker 24.24
racked out.

. Motor control switch in pull to lock position. 24.25%
. Manual bypass pushbutton depressed. 24.26
The auxiliary turbine-driven feedpump bypass (Train B) 24.28

annunciator is alarmed in the control room whenever any of
the following conditions exist: 24.2%
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. Any auxiliary feedwater control and isolation valve for
turbine-driven pump not fully open.

. 3MSS*MOV17A, B, or D not ful'y open.

. Auxiliary feedwater pump ventilation system bypassed.

. Turbine-driven  auxiliary feedwater pump manually
tripped.

. Manual bypass pushbutton depressed.
IEEE Standard 27%-1971, Paragraph 4.16:

Once an auxiliary feedwater pump start signal is received,
the auxiliary feedwater pumps go to completion and run.
Deliberate operator action must be taken to stop an
auxiliary feedwater pump. The AUTO start signal must be
cleared and the pumps stopped by manual controls. An
exception 1is that the motor-driven pumps are stopped
automatically by low suction pressure, low 1lube oil
pressure, and are stopped automatically by electrical
protection trips. The turbine-driven auxiliary feedwater
pump is stopped automatically by low suction pressure, low
lube o0il pressure, and overspeed.

IEEE Standard 279-1971, Paragraph 4.17:

The motor-driven auxiliary feedwater pumps have manual
controls on the main control board and at the switchgear.
REMOTE/LOCAL control transfer switches at the switchgear are
alarmed in the control room when LOCAL is selected.

The turbine-driven auxiliary feedwater pump steam supply
valves have manual controls on the main control board and at
the auxiliary shutdown panel. REMOTE/LOCAL control transfer
switches on the transfer switch panels are alarmed in the
control room when LOCAL is selected.
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