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Development of HANARO Engineering Simulator (II)
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SUMMARY

[ . Project Title

Development of HANARO Engineering Simulator

II. Importance of Project

HANARO is a research reactor that has capacity of 30 MW thermal power. The operators are
trained periodically on the job environment. Any unrealizable events, accidents, or dangerous
conditions can be simulated with the simulator. So various phenomena may be well understood
by the operators using computer simulation without actual implementation. It is helpful for
extending experiences and enhancing quality of operators. The simulator can be used as a
verification tool also in design change before the design is implemented at the real plant by
simulation of reactor and control algorithm. With the simulator the safety of HANARO will be

increased.

[II. Objectives of Project

The objective of project is development of HANARO engineering simulator to use it for
operator training, design verification, dynamic testing of controllers. The program is highly
modularized using object-oriented method to have expandability. The simulator is based on

networked personal computers to have flexibility and maintainability.

IV. Result of Project

The numerical models for HANARO have been coded in simulation program. The program
simulates the core kinetics, the cooling systems, the reactivity control systems, and the digital
controllers at the personal computers. The various initial conditions can be set. It will be used
as a tool for the operator training because the simulator can be controlled by the operator in
accordance with the HANARO operating principles. And it can be upgraded to dynamic test bed

for the control system development if the I/O features are extended.
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N = neutron density

Pyt = total reactivity

¥ = delayed neutron fraction

V¥4 = photo neutron fraction

N\ = neutron life time

A; = decay constant

C; = precursor concentration

D; = photo neutron concentration

S = neutron source

I = concentration of lodine-135

A= decay constant of lodine-135

X = concentration of Xenon-135

A= decay constant of Xenon-135

A~ effective decay constant of Xenon-135
y=yield fraction of lodine-135

V& = yield fraction of Xenon-135

O, = total power produced in the fuel

0Oy = conversion factor into thermal power
0. = thermal power of the core

. = power fraction of the core region .
0, = thermal power produced in the reflector
K= script for corresponding pump

I, = inertia of the pump impeller and motor rotor
T, = motor torque at the rated speed

Tny = pump hydraulic torque

T = pump frictional torque

M= mass

C= specific heat

U = heat transfer coefficient

A = heat transfer area

W= flow rate

H = height of the node

I = inertia

T= temperature
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a = constants

T = time constants
N = neutron power
W) = decay heat

w= angular speed
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