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Abstract

This paper describes the design of safety conscle displays and controls of the SMART
main control roorm, The safety conseole provides the control and monitoring functions to safely
shutdoswn the reactor during accidents, as well as to mitigate the consequences of the
accldents, The function-based design of information displays and controls for safety conscle
can improve the effectiveness of operation, The console is desigmed as a sit-down type with
VDU -bazsed displays and soft-controllers, The design iz intended to cope with the regulatory
requirements by adding the hardwired switches as a heckup for confrol of ESF equiptment
and reactor trip as well as the post-accident monitoring displays on the conseole, In addition,
the function of continuous reacter operation without shutdewn during a failure of infermation

display swstermn on the main console, will improve the availakility of the main control room,
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Function Goal : Power Prodw Hon

Critical Function Major-fune fion Sub-Function tem Funciion
Create Fission Control Reactivity Control Bod Begulate Shutdown Fod

Contral Boron

Enerzy

Control loderator Control Moderator Ternp.

Density Control Moderator Pressure
Transfer Fission Iaintain Coolant Control Coolant Flowr
Energy Trrve ritorsy

Maintaim Coolant Purification
Dlaintain Sub-cooled vhrgin

Ilaintain Foreed Circulation
Dlaintain Matura] Cireulation
Whintain Secondary Heat Supply Feed Water

Circnlate Coolant

Inject Borated Water
Begulate Fegulating Bod
Control FW Flow
Control PZR. Pressure

Llign VIV

Control Wakeup Water
Connect Filtersilon Exchanger
Control PZR. Temperatore
Control PZR. Pressure
Control Wain Coolant Parapes
Begulate Control Bods
Control Wain Coolant Parapes
Control PZR. Pressure
Begulate Feed Water Flow

Sink
£ 2 SMART 7152472 9% (HH40y 23)
Funciion Goal : Safeiy
Critical Function Major-fumciion Sub-Fiumction Sysiem Function

Isolate Bx Wessel Isolate safeguard wessel

Isolate contain. vessel

Close isolation WiVs
Closs isolation ViVa

hfaintain Vessel Erwvirons Mlaintsin 5V, ersdrons  Control 5.V, Termp. TBD
Below Lirnited Values Control 5. Press. TBD
Control 5.V, combustble gas TBD
Beduce 5W. radiation lewel TBD

Mamtain C.V. environs

** e as

Ilantain Core Insert rods
Sub-criticality
Inject Borated Water

Dlaintain Core Cooling  IDlaintsin integrity of Control coolant flow rate

core cooldble geornetry

Wlaintain integrity of intermal

stecture

Circulate coolant Control forced circulation

laintain passive circnlation
Bemve heat by secondary sys Contol steam & FW ays.

Reraowe core heat

“Wlaintain 5.V, emirons”

Insert Shutdown Fod
Begulate Regulating Fod
Contral horon

Compensate from ECCS tank
Compensate from makeup sys.
Mo support systers

Control WICPs
Bermove heat by secondary sys.

Bermiree heat by ymssmee BHE. Maintsin flow path to ECT
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COOLANT TEMPERATURE AND PRESSURE

MAIN COOLANT PUMP CONTROL

FUMPY PUWEg

Safety-related & Important
Operating Parameter

Critical & Frequent-use 4
Parameter

Op. Module
- PPS
-SCOPS

-ESFACS PAM (A,B)

Manual Control Switch

ESFACS

TranA  Egeacs
Controller  1rqinB

Controller  ~ontroller
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