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PREFACE

The controi room design review (CRDR) of the South Texas ricieet (STP) Nuclear
Generating Station was started in September 1982. This review is being performed by
Torrey Pines Technology for Houston Lighting & Power Company (HL&P) with Bechtel
Energy Corporation (Bechtel) acting as agent.

Prior to completion of the CRDR, a decision was made by HL&P to redesign six of the
ten main control panels. This redesign effort was required to acecommodate design
changes resulting from plant design evolution and Reg. Guide 1.97 requirements. Human
engineering discrepancies determined in the CRDR have been or are in the process of

correction.

The CRDR is described in the Program Plan document. It contains a detailed description
of the plans for the major task elements. Due to the cortrol room redesign effort, a
modified approach was required to complete and document the CRDR program. The
following changes have been made in the CRDR Program Plan:

A. The documentation program described in the Program Plan was changed
to allow reporting of results on the individual CRDR tasks.

B. An Implementation Plan Report was written to describe the background
and reasons for the redesign effort. [t outlines the approach to be used
for implementing panel layout changes.

C. The tasks described in the Program Plan have been completed for the
original design. The SFTA and the control room survey have been updated

to validate design revisions.

Xi
2.3.11/09123
5841 P/0656P
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l'he following is a description of the documents covering this CRDR (See Figure P-1):

A.

H.

2.3.11/09123

75841P/0656P

\

Program Plan - Defines the plan for performing the CRDR.

Criteria Report - Provic.s; the detailed guidelines and basis for the CRDR

and deseribes the interface between the control room and plant systems.
Operating Experience Review (OER) Report - Describes the review

process results, conclusions and recommendations of the operating

experience review (OER) task defined in the Program Plan.

System Function and Task Analysis (SFTA) Report - Deseribes the

methodology, results, conclusions and recommendations for the SFTA

effort defined in the Program Plan.

Control Room Survey (CRS) Report - Describes the review process,

results, conclusions and recommendations of the control room survey task

defined in the Program Plan. This report also includes the final results
dispositions for the human factor observations obtained from

R and the SFTA.

Annunciator Report - Describes the review process, results, conclusions

ind recommendations of the annunciator review task defined in the

erogram Plan.

Special Studies Report - Describes details of miscellaneous studies
yerformed as part of the CRDR. This includes the anthropometric study,

the hierarchial labeling study and the demarcation study.
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H. Implementation Plan Report - Summarizes the CRDR, the control room

J.

2.3.11/09123
5841P/0656P

design changes, and the proposed methods of implementing the design
changes.

SFTA Validation Report - Summarizes the second SFTA review based on
re-layed out panels and walk-through/talk-through validation.

OER Validation Report - Suminarizes the review made by operators to
determine if the redesigned panels corrected concerns reported in the
OER Report and if any new problems were created.

CRS Validation Report - Suminarizes the review made to determine if the
category A and representative samples of the category B HEDs are
satisfactorily corrected and if any new problems were created.

Executive Summary - Summarizes the CRDR, results, conclusions and
recommendations. Technical details are in the Operating Experience
Review Report, the System Function and Task Analysis Report, the
Control Room Survey Report, the Special Studies Report, and the

Annunciator Report.

xiii
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1.0 INTRODUCTION

1.1 PURPOSE

The Criteria Report has been established to fulfill two purposes:

o Provide the Control Room Design Review (CRDR) teams with a basis for

reviewing the control room.

o Provide project personnel with a document that will tie together the plant
systems and promote a unified and coordinated design with regards to the
control room interface.

1.2 CONTENT

The criteria report consists of several sections. The purpose of each section is as follows:

A. General: To describe the systems controlled from the controi room and
deseribe the operations that are performed in it. To describe, in general,
the interaction of the control room with other control stations in the plant.

B. Control Room Layout and Features: To deseribe the actual control room
anu the arrangement of the various pieces of equipment.

C. Main Control Room Layout and Features: To describe the main control
panels and hardware. To give some general guidance to application and
the interactions with other control stations.

1-1
2.3.11/03283
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D. Auxiliary Shutdown Panel: To describe the auxiliary shutdown panel and
hardware mounted on it. Included will be specific parameters monitored

and how they relate to the regulatory requirements.

Human Factors Guidelines: To define those human factors criteria from
NUREG 0700 specifically applicable to STP. This section covers topics
such as workspace, controls, visual displays, labels, process computers,

panel layout and control-display integration criteria.

Communications Criteria: To describe the control room communicaticons

system and the types of equipment to be employed.

Control Room Annunciation Features: l'o describe the functional

requirements for an integrated annunciation plan which includes the main

plant annunciator, the plant computer, the bypass and inoperable status

system, and the safety parameter display system.

Post-Accident Monitoring (PAM) Features: To describe the criteria for
selecting the instruments comprising PAM and to define the specific

parameters to be measured for STP.

Bypassed and Inoperable Status Features: To describe the criteria for
selecting the parameter; to be monitored for intentional bypassed or
inoperable status. In addition, this section describes the feature whereby

the parameter's status is monitored subsequent to ESF actuation.

SPDS Features: To describe the basic

of equipment to be employed.

2.3.11/03283
T450P/692P
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CONTROL ROOM
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Project design criteria documents govern the design of the STP nuclear plant and shall
take precedence in case of any conflict with criteria contained herein. The applicable

project design criteria documents are as follows:

G.

2.3.11/03283
7450P/692P

723192Q1002

523592Q1021

522892Q1007

52539ZQ1010

525592Q1006

72269Z2Q1005

521892Q1004

Annunciator

Control Room Evacuation and Subsequent Safe
Shutdown

HVAC Systems, Equipment, Control, and
Monitoring

Post Accident Monitoring

Emergency Response Facilities Data Systems
(Includes SPDS)

ESF Status Monitoring

Plant Computer
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2.0 GENERAL

2.1 SCOPE

The control room provides the central location for performing the activities
associated with operating the plant. 10 CFR 50 Appendix A, Criteria 19 states
in part, "A control room shall be provided from which actions can be taken to
operate the nuclear power unit safely under normal conditions and to maintain it
in a safe condition under accident conditions, including LOCA."

In order to satisfy the intent of the above criterion, it is important that the
control room operators have knowledge of the operability status for all
significant systems and associated equipment necessary to operate the plant.
This results in significant interaction between the control room operators and
personnel not normally stationed in the control room. The major interactions
are illustrated in Figure 2.1-1 and are described as follows:

A. Not all controls are located in the control room. Numerous
subsystems and miscellaneous auxiliary systems necessary to
enhance plant availability are operated o controlled at stations
close to the equipment. Manual operaticas involving these local
control panels are generally coordinated through the control room.

B.  Maintenance and surveillance operations are ongoing activities both
during power operation and during shutdown. These activities are
performed only with the full knowledge of the econtrol room
personnel.

2.3.11/03283
T346P/661P
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During the conduct of normal plant operations, the control room

operators interact with other organizations such as:

Health Physics
Chemistry
Radwaste

viaintenance
Dunng the conduct of emergency operations, the control room
personnel interact with other emergency response facilities as
descnbed in Section 2.4.
PLANT OPERATIONS
Plant operations that are normally controlled from the control room consist of
those actions required to operate the major systems and subsystems that result
in the successful fulfillment of the plant operating mode, or the successful
transfer from one operating mode to another. The operating modes are

categorized as follows:

Normal power operation including steady-state, transient load

changes, and anticipated plant upset transients

Normal plant startup and shutdown operation

Shutdown during maimntenance

Shutaown dunng refueling

Emergency conditions

2.3.11/03283
7346P/661P




HOUSTON
LIGHTING CONTROL ROOM

M DESIGN REVIEW
POWER CO.

SYSTEMS CONTROLLED FROM THE CONTROL ROOM

The total plant is comprised of over 100 systems. Many of these systems are

not normally active operating systems and, therefore, are not controlled from

the control room. However, systems that are normally inactive, bui are
required for safe shutdown or post-accident monitoring, are controlled from the
control room. Regulatory Guide 1.97 defines the minimum required instruments

to be displayed in the control room for post-accident monitoring purposes.

Figure 2.3-1 shows the interaction of the major systems during normal power
generation. The control panels in the control room, boards 4 through 10, provide
for control and monitoring the major systems. Boards 1 through 3 are delegated
to the safety systems.
The following paragraphs describe the basic systems which are controlled from
the eontrol room. In addition, information is presented on the functions of the
systems and the interaction of its subsystems.

Reactor Control

lhe reactor is the heat generating source for the plant. Heat is
produced by nuclear fission. The rate of heat generation is
controlled from the control room, as well as the thermal hydraulic
performance of the reactor core, by means of associated controls for

the reactor coolant system and the secondary coolant system.
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Reactor Coolant System (RCS)

Mhe principal tunction of the reactor coolant system 1s to transport
the heat produced in the reactor core to the steam generators where
the heat energy is convertec into steam. Figure 2.3-2 illustrates the
interaction of the elements comprising the RCS. The system and its
major components are controllea from the control room. The major

components and their functions are as follows:

he reactor vessel, as principal component of the RCS,
contains the heat-generating core and assoclated supports,
controls, and coolant circulating channels. Outlet and inlet
nozzles provide for the exit of the heated coolant and the
return of the coolea coolant to the vessel for circulation

through the core.

[he reactor coolant pumps circulate the coolant to the reactor
where 1t is heated, then to the steam generators where it
transfers heat to the secondary system, ana then back to the

reactor coolant pumps' suction.

[he pressurizer provides a point in the RCS where liquid ana
vapor can be maintained in equilibrium under saturated

conditions for the purpose of pressure control. The pressure

control equipment includes the pressurizer and its sprays,

heaters power-operatea relief valves, safety valves ana the

surge line.
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The pressurizer functions to maintain the RCS pressure during
plant steaay state operation ana to limit pressure changes that
would otherwise occur during plant transients. The pressurizer
pressure controls are operated from the control room. The
pressurizer and its associated pressure controls serve 1o
maintain adequate DNB ratio in the reactor core auring plant

operations at power and during transients.

The pressurizer relief tank concgenses ana cools the aischarges
from the pressurizer safety and relief valves. Discharges from
a number of relief valves located inside the containment are

also piped to the relief tank.

The RCS serves as the second barrier for confining the reactor
fission products (the fuel cladding is the first barrier). The
reactor protection system (RPS) automatically activates those
engineered safety features (ESF) necessary to maintain core
cooling. Manual control capability i1s provided for long-term

post accident recovery operauons.

Chemical ancd Volume Control dystem (CVCS)

The CVCS serves as the water treatment system for the RCS. In
wddition, the system providges the capability to compensate for
volume changes in the reactor coolant. Figure 2.3-3 shows a

schematic of the system. It is comprisea of several subsystems, all

of whieh are controlled from the control room. The functions of the

CVCS are:
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ks Maintains a programmed water level in the pressurizer to

maintain required water inventory in the RCS.

2. Maintains seal water injection to the reactor coolant pumps for
sealing and cooling.

3. Controls reactor coolant water chemistry conditions,
radioactivity level, boron concentration and provides
controlled makeup.

4. Provides means for filling, draining, and pressure testing of the
RCS.

S, Provides reactor coolant purification during cold shutdown.

The subsystems comprising the CVCS are:

l. Boron recycle system

2. Boron thermal regeneration system
3. Reactor makeup water system

4. Charging system

'he CVCS is important to plant operation because of its role in
processing primary coolant. However, its funetions are not used for
the purpose of mitigating the effects of accidents. Therefore, the
CVCS is normally isolated upon an initiation of a containment

isolation signal.
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Steam Generator (5/G)

The S/Gs convert the heat energy in the reactor coolant (acged DY
the reactor core) to steam. In order to perform this function, the
S/G level control operates to mateh the rate of feeawater flow into
the S/G to the rate of steam flow out of the S/G. The level
controller is programmed to a fixed setpoint. Instruments are
located in the control rcom to indicate the S/G performance
variables, level and pressure, to the operators. A schematic

diagram of the steam generator is shown in Figure 2.3-4.

The S/G serves as the principal barrier between the primary and

secondary coolant systems.

E. viain Steam System

[he main steam system is usea to periorm the following functions:

Supply steam to the following:
[urbine-CGenerator
5/G Feed Pump Turbines
\uxiliary Feedwater Pump Turbine
Gland Seals
vioisture Separator Reheater
Serves as the medium to transport excess heal generated In

the reactor to the steam dump or to atmosphere.

The main steam: system has the capebility to automatically or
manually vent steam to the condenser or to atmosphere as the

means for rejecting heat produced in the reactor coolant system,

2.3.11/03283
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lhe controls for these operations are from the control room. Venting the system to

condenser is the preferred path. However, the condenser is not safety relatea. The path

providing steam venting to the atmosphere through the relief valves is safety relatea. In

i

addition to venting steam to the atmosphere, the reliet valves provide automatic relief

from system overpressurization. A schematic of the main steam system 1s shown

1T
Al

'urbine-Generator

[he turbine converts the neal energy U system

mechanical energy, i.e., rotation, and the generator then converts
the mechanical energy to electrical energy. The turbine-generator
incorporates controls for admitting steam into the high pressure and
low pressure cections of the turbine and for varying turbine loac.
These controls are part of the overall turbine-generator control
system, which is supplied by the turbine-generator manufacturer as
a control panel insert located in the control room. The turbine

generator is shown schematically on Figure -6.

A

1Is not safety related; it is automatically

1 reactor trip.
water and Condense ystems

4

he feedwater and condensate systems

function to celiver quality
water from the condenser to the steam generators. A schematie

=]

duagram ¢ the systems 1S shown In l'xg.,l,;{‘L 2.3=7.

2.3.11/03283
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The systems are not safety related; however, they are important to
nlant availability and, as such, hasic controls for operating the
systems are in the control room. The controls in the control room

are:

Condensate Pumps

low pressure feedwater heaters, including controls
extraction steam, heater drains, and drain pumps

High pressure feedwater heaters, including controls for
extraction steam, heater “rains, and drain pumps

High pressure feedwater pumps. Note: The controls for the
feedwater pump drive turbine are integrated with the control

logice for the feedwater flow control valve.

Auxiliary Systems

Several non-safety auxiliary systems have instruments and controls

located in the control room. These are:

Auxiliary cooling water systems
(Gland seal steam
HVAC equipment

Hydrogen system

Electrical System

vstem has the following functions:

The Electrical Sy

To provide power to the emergency Dbuses from offsite or

onsite power sources.

2.3.11/03283
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2 fo provide power to the nonsafety-related plant systems fromn

either offsite or onsite power sources.

: To distribute the electric energy produceda by the

turbine-generator to the utility's grid systeni.

['he portion of the system assoclated with distributing power to the

emergency buses is safety relateg, while the remaincer of the

system is not safety related. The controls located in the control

room consist of those Dreakers assoclatec with qistributing power

according 1o the three lunctions notea above, plus the controis

associated with synchronizing one bus to another.

Residual Heat Removal System (RHK)

fhe primary function of the RHR system is to remove cecay heat

from the RCS during plant shutdown and refueling operations.

\dditionally, the RHR heat exchangers are usea in conjunction with

the low head safety injection pumps for emergency core cooling. A

=0,

schematic diagram of the system 1s shown in Figure 2.
fhe RHR system is used only during shutdown and refueling
he system consists of three icentical safety-relatea

perations

trains. The system is operated .i1a manual control from the control

room.
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Auxiliary Feedwater System (AFW)

The AFW system is used to perform the following funetions:

Provide feedwater flow to the steam generators during normal

startup and shutdown.

Provide feedwater flow to the steam generator during

accident conditions following isolation of normal feedwater

flow.

T'he system is safety-related and consists of four independent
process loops, one to each steam generator. Three of the AFW
pump drives are electric motors, powered dy three redundant Class
lE power trains, and one drive is a steam turbine. The system is
iutomatically activated by t ESF control logic. Manual controls
yre available in the control room to perform all system funections.

The system is shown schematically in Figure 2.3-9.

Component Cooling Water and Essential Cooling Water (CCW)

Te function of the CCW system is to provide cooling water to
safety-related heat exchangers and operating equipment upon ESF
activation. The CCW is a closed loop system and transfers heat to the
essential cooling water (ECW) system which transports the heat to the
iltimate heat sink - the evaporating cooling pond., These systems
wutomatically activated by the ESF logie. Manual controls are also

available in the control room to control all system functions.
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Engineering Safeguard Functions (ESF)

Ihe ESF include several systems that are designec to mitigate the
consequences of accidents. Each system is safety class and comprised of
three trains In addition, each system is automatically activatea by the
ESF activation logie. Manual controls for each system are provided in the

control ..um,

A list of the systems that comprise the ESI their respective

functions, is given below.

L. Satety Injection. To proviade emergency core cooling in those aesign

basis events involving real or potential loss of coolant from the KCS.

Containment Spray. (1) To remove heat from the containment
atmosphere and thereby limit the excursion in reactor builaing
pressure/temperature subsequent to a large break LOCA or a main
steamline break; and (2) to limit the quantity of airborne iodine in

containment following a LOCA.

Reactor Containment Fan Coolers. o remove heat from the
containment atmosphere following an energy release inside

contzinment of moderate magnituge.

Containment Bolation. To isolate those process systems penetrating
the containment building in order to confine fission producer

releases to the inside containment bounaary.

Combustible Gas Control. To assure that the containment integrity
1S nol encangered due 10 the accumulation ol combustible hydrogen

following a loss of coolant accident.

2.3.11/03283
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Other Saletly dystems

here are several other safety systems for which controls are provided in
the control room. Generally, these systems are activiated automatically
by ESF logic, but monitoring ana/or manual operation is available to
assure that an accident condition is not aggravated by failures in the

tutomatic system.
Examples are:

ke Diesel generator
) Control room air handling
EAB HVA(
FHB HVAC
ol

viSIV above seat arain isolation valves

2,3.11/03284
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INTERACTION OF MAJOR SYSTEMS DURING
NORMAL POWER GENERATION
Figure 2.3-1
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2.4 EMERGENCY RESPONSE FACILITIES

As a result of TMI, the NRC has instituted NUREG-0696, NUREG-0737
Supplement 1, and NUREG-0814 which contain criteria for emergency response
facilities. The control room serves as one element in the facilities complex.
The following paragraphs describe the role of each faecility in an emergency

situtation.

The emergency response facilities consist of the following:

A'

2.3.11/03283
7346P/661P

Technical Support Center (TSC)

The TSC provides plant management and technical support to plant
operations personnel during emergency conditions. In this way, the
reactor operators are relieved of peripheral duties and communications
not directly related to reactor system manipulations. The TSC is located
in the same building as the control room.

Control Room

The control room is the location from which actual plant operations are
performed. It contains the controls, displays and instrumentation to
enahle the operators to make control actions and to observe subsequent

system response.
Operations Support Center (OSC)

The OSC provides a location where plant logistic support can be
cocrdinated during an emergency. Operations personnel are assembled
here and may be called to assist the control room operators in performing
actions outside of the control room. The OSC is loecated in the
maintenance area in the administration building.

2-24
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D. Emergency Operations Facility (EOF)

The EOF is located approximately one mile from the plant site and
provides the following functions:

—

. Management ol overall plant emergency response
2. Coordination of radiological and environmental assessment
3. Determination of recommenacea public protective actions

4. Coordination of emergency response activities with Federal, State,

and local agencies

5. Dissemination of information to the public

2-25

2.3.11/03283
7346P/661P

R R T T N B R o | T T T Pl e oo ol Py



HOUSTON CONTROL ROOM

:'3""“ DESIGN REVIEW
QT POWER CO.
3.0 CONTROL ROOM LAYOUT AND FEATURES
3.1 CONTROL ROOM ARRANGEMENT

The Control room layout for STP is illustrated in Figure 3.1-1. The control room envelope
is defined as an er closed area which contains those controls, instrument cisplays and

alarms necessary to operate the plant, plus life support systems to house the operators on
a continuous 24-hour basis.

3.1.1 Primary Control Panels

Within the control room envelope is an area cesignateu as the Primary Operating Area.
This area is shown as the shaded area in Figure 2.1.1. As shown in the figure, the primary
operating area contains ten control panels, which in turn contain the controls,
instrumentation and aisplays associated with operating the plant during the modes of
operation cefinea in Section 2.2.

Overall plant operation is reflected by the pertormance of its constituent systems and
their respective subsystems and components. The constituent systems controlled within
the primary operating area are the following:

A. Panels CP 001, 002, and 003 contain the Engineerea Safety Features
(ESF) systems, Trains A, B, and C. These systems are safety related Class
1E systems, i.e., electrically independent anc physically separated trom
each other and from nonsafety related equipment in accordance with
Regulatory Guide 1.75. The ESF systems include the following subsystems:

i. Residual Heat Removal System
2.  Safety Injection

3. Containment Spray

4. Emergency Diesel Generator

2.3.11/03283
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Component
rssential Cooll

Reactor Conta

Panel CP U04 contair } hemical ana vVolume Control systen

Reactor Coolant Pumg
Panel CP 005 contains the Reactor
system. [he Reactor system includes the

nuclear instrumentation.

Panel CP 006 contains the bStean nerator (5/G) level controis, the

auxiliary feedwater system controls, the S/G blowdown controls, controis

» the 3 turbine driven feedpumps, Main Steamline |solation and the Main

Steam PORYVSs.

Panel CP 007 contains the controis for the mal 1 yine-Generator and

the Moisture Separator Reheater.

Panel CP 008 contains the Feedwater and Condensate systems

controls for the low pressure and high pressure heater drip pumps.

Panel CP 009 contains the Circulating Water system.

Panel CP 010 contains the Electrical Power aistribution controis and

controls for placing the main generator on line.
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3.1.2 Secondary Control Panels

In addition to the control panels in the primary operating envelope, several control panels
are located in the control room envelope for convenience. These are as follows:

A. CP 011 = Nuclear Instrumentation

B. CP 012 - Flux Mapping

C. CP 013 - Motion Seismie Monitoring

D. CP 014 - Vibration Monitoring

E. CP 015 - Loose Parts Monitoring

F. CP 022 - HVAC Controls

G. CP 018 - General Purpose Recorders

H. CP 019 - Fire Protection

3.1.3 Display Systems

Several display systems are specifically located in the control room in order to facilitate
the control room operators' response to abnormal or emergency situations. These are:

A. Bypass/inoperable status system per Regulatory Guide 1.47

B. Post-accident monitoring system per Regulatory Guide 1.97

3-3
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Overall plant annuneis

In addition to the above, the control rooi computer to pertorm annunciation,
mls  logging, and other functions 0 nable he Lrol  root operators 10 make

ments of plant conditions an
CONTROL ROOM Ft}
'he following {eatures are relevant to the control room design:

$ nt 1

[he control room shall be arra facliitate plant operations during

normal and abnormal conditions prime objective.

'he operational contro nc assoclated instrume shall be

"

to system as related to

in a functional manner, i.e., system

sequence ol operation, ana within each sy en S related « he flow

|

or sequence ol operation.
Ihe control room shall be esthetically pleasing since it 1s the only
the plant that will be occupied for 24 hours per aay for the cesign

the plant.

[he control room layout shall be designed so that nonoperating personnel

such as technicians may gain access to the reiay room and computer areas

without passing near the main operating consoles

2.3.11/03283
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E. A communications and log desk separate from the main control panels
shall be provided to enable the operator to communicate with any area in
the plant as well as off site.

F. A storage area shall be provided for the storage of emergency equipment
such as first aid, anti-C clothing, emergency radiation monitoring
equipment, and self-contained breathing apparatus.

G. The control room shall be designed for control by two operators and one
supervising operator.

H. The supervising operator's office shall be designed and located so as to
provide him with a view into the operator control area.

L The control panels shall be designed for stand-up operation.

J. The control room shall be a secured area with controlled access. Each
entrance to the control room shall be protected so that unauthorized
personnel are prevented from entering the control room. All unprotected
entrances shall be maintained in a secured closed position with adequate
provision for safe emergency fire exit.

K. Equipment and space shall be provided for the operators' personal
convenience. The convenience features shall include:

1. Restroom facilities

2. Kitchen or eating facilities, e.g., microwave oven and refrigerator
3. torage for garments and personal gear

4. Desks, tables, chairs, bookeases, etc.

3-5
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3.3 CONTROL ROOM ENVIRONMENTAL CRITERIA

The main control room environment shall be maintained by automatic heating and
air-conditioning units which control the temperature and humidity within the comfort zone
for the operating personnel. For the extreme outside conditions defined in the FSAR, the
control room environment shall be capable of being maintained within the following limits:

A. Temperature, 65-80°F
B. Relative Humidity, 30-80%

Attention shall also be given to protection fromm vapors, dust, and radiological sources.
Carpets consistent with fire requirements are desirable to minimize dust movement and to
enhance acousties.

The control room envelope shall be sufficiently leak tight, and the ventilation system shall
have sufficient capacity, so that the control room can be maintained at a slight positive
pressure above atmosphere. The objective of this feature is to prevent the diffusion of
smoke or contaminants from outside to inside the control room. .

Adequate space shall be provided to store and use the documents while the operator
pursues his duties during normal and abnormal conditions.

3.4 COMMUNICATIONS

Communiecation links capable of allowing continuous information exchange to onsite and
offeite locations shali be provided. The communications shall be as described in Section

7.0, and will generally consist of:

A, Commercial telephone
B. Dedicated telephone

3-6
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C. Radio transceiver
D.  Plant paging system
E.  Sound powered phones

3.5 AUXILIARY SHUTDOWN STATION

Suf ficient manual controls shall be provided outside the control room to bring the plant to
a safe shutdown condition should evacuation of the main control room become necessary.
Criteria for the Auxiliary Shutdown Station are described in Section 5.0.

3-7
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4.0 MAIN CONTROL PANELS

4.1 GENERAL CRITERIA

Process Systems and equipment monitoring is required to provide the control room
operators with sufficient information to establish operating conditions of plant svstems,
subsystems and components controlled from the control room.

Overall Plant performance is reflected by the performance of its constituent systems and
their respective components. Selective monitoring of system and equipment parameters

provides representative data of operating conditions.

Primary conrsiderations in selecting which system and equipment pat;ameters to monitor,
where to display this information and how to display this information are:

A. Frequency of usage of the controls.
B. Consequences of the operator not being able to take necessary action.
C. The urgeney of corrective action required by the operator.

D. The importance of the system or equipment to plant safety and overall
performance,

E. Vendor recommendations for monitoring vendor supplied packages.

F.  The reduction of personnel radiation exposure.

41
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4.2 DISPLAY EQUIPMENT

Selected process system parameters shall be monitored to provide representative data of
plant operating conditions and to enable operating personnel to attain an optimum level of
plant performance and safety. The type and location of display shall be as follows:

4,2.1 Indicators

Considerable use of hardwired indicators shall be made to provide a continuous display of
pertinent process parameters which shall enable operating personnel to rapidly assess the
performance of systems during transient and steady state operation. Indicators shall be
provided and located according to system operating requirements,

4,2.2 Recorders

Use of hardwired recorders shall he made to augment or replace an indicator when the

following information is required of the analog variable:

A. When a hard copy of the variable versus time is required for historical

purposes.
B. When required by licensing commitments.

C. When relatively short time base trending information on a continuous

basis is required for operator assessment.

4.2.3 Computers

The computer systems are the Plant Computer, Emergency Response Facilities Computer
(ERF-DADS), Qualified Display Processing System (QDPS), Radiation Monitoring
Computer (RVS) and the Fire Protection computers,

4-2
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The computer systems shall compliment and/or duplicate panel-mounted hardwired
displays of Process System parameters in order to increase the amount ofinformation
available to the operator. The computer systems shall be utilized for supervisory
monitoring of the following:

A. All Process System parameters which are required for performance

caleulations,

B. Major Process System parameters which do not require continuous display.

C. Major process parameters which enable the operator to determine the
conditions of Process System operation.

D.  All Process System parameters which are required for periodic logging.

E. All Process System parameters which are required to analyze the causes

for inadvertent or unplanned plant shutdowns.

Additional criteria applicable to the plant computer is contained in Seection 12.0.

4.2.4 Annuneiators

Annunciator windows alert the operator to abnormal equipment operating conditions.
Undesirable equipment operating conditions which require prompt operator attention are
displaved by annunciator windows. The control room annunciators are part of an
integrated annunciation plan deseribed in Section 8.0.
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Control eircuits designed for automatic operation shall incorporate the following features:

A. The equipment can be started by the operator at anv time and shall
remain running when the switch returns to the auto position.

B. The equipment can be stopped by the operator at any time but will restart
if the auto start signal is still on.

C. If the equipment started automatically and the auto start signal has been
removed, the equipment shall remain running until stopped by the
operator,

If start permissives are required, they shall be incorporated into t| » start circuit for all
starting conditions. Protective trip devices shall be incorporated into the stop circuit and

shall remain active at all times unless bypassed during ESF AS operaticn.

If the equipment is automatically started by the ESFAS, the logic shall preclude the
operator from tripping until the ESFAS signal is reset.

4.2.3 Motor Operated Valves and Dampers

All motor operated valves and dampers shall be controlled by General Electrie tvpe CR
2940 spring return selector switeh units with standard operators or micro switeh type PTS

spring return selector switeh units with knob type operators. The switch shall be either
Type 3 or 4 as indicated in Table 4.3-1.

Control cireuits designed for fully automatic operation shall incorporate the following
feature:

A. The equipment can be opened or closed by the operator but shall return to
the position determined by the auto signal.
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Switeh  Controllea
Device
1 Pump or Fan
2 Pump or Fan
3 MOV or Damper
4 MOV or Damper
5 Solenow Operated
I ba Solenoid Operated
L Solencid Operated

T e

Automatic

g&gﬂm

Yes

Yes

Yes

Yes

Yes

R |k R

5 = T s

Switeh
Wi/ Type
G.E./SbM

G.E./SBM

Hicso Sufich’

(..l'../( R
Micro s-n”c‘n
PTS (3)

G.E./CR 2%40

(..L/(fi:m

G.E./CR 2940

Hpee
HR

GUEJUK 29400

Abbreviation

o

TABLE 4.3-1

Nar: te
PrL-Stop-xx-Start

PTL-Stop-Auto-Start

Close-xx-Open
Close-Auto-Open
Close-Open
Close-Auto-Open

lose RKuto

Close-Auto-Open

Close-Auto-OUpen

MAIN CONTROL ROOM CONTROL SWITCH TYPES

Switeh Action

Maintsined in PTL.
S.R. to xx from Start & Stop.

Maintained n P17 .
S.R. to Auto from Start & Stop.

S.R. to xx from Open and Close
S.R. to Auto from Open and (ioe
Maintained in both positions
Maintained in both positions
Mamntained i DOLh positions

S.R. to Auto from Open and Closel!)

Maintained in all positions(?)

.
1o locs swileh Lion
return switell sction

es normal switch position

E! Components, 8 maintained switeh position (open or close) shall be provided for the safe or failure position of the
On non-ESF eowau. override capability shall be provided if it will not cause potertial damage to equipment or
ches are micro s-ncn type PTS. Non lE swilches are GE type CR 2940,
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storage and transfer sys

nputer.

‘ritical tanks shall have continuous at aind high and/or low level

alarms.

‘ontrolled variables imperative to plant operation shall be provided with

‘ontrol Room indication and/or alarm to warn of conditions exceeding

normal control limits. Depending on the significance of the variable,

hardwired or computer alarms can be used. Hardwired alarms should be

ised for the more significant funetions.
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Cooling Water Svstems And Support Systems
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