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In the Nuclear Safety Research Reactor (NSRR), inpile experiments
have been conducted te study the fuel behavior under reactivity-initi-
ated accident (RIA) conditions. The simulation of an RIA in the present
NSRR operation is done by generating a sharp pulsed power with a peak
value of up to 23,000 MW from an initial low power level of less than
1 kW (this type of operation is referred to as "Natural Pulse dperation").

On the other hand, the simulation of an RIA from a high power
level and the simulation of a slower abnormal power transient are
required to expand the experimental capability of the NSRR for the
future research programs. The former will be done by combining the
generation of a high power of up to 10 MW and the generation of a sharp
pulsed power with a peak value of up to 23,000 MW (this type of opera-
is referred to as '"Combined Pulse Operation"). The latter will be done
by generating & transient power of up to 10 MW in an arbitrary shape
(this type of operation is referred to as "Shaped Pulse Operation").

A significant modification of the reactor imstrumentation and
control systems of the NSRR is prerequisite for achieving the improved
pulsing operations of these types, and therefcre, the design works were
developed as to the equipments for reactor instrumentatiom, control and

safety protection together with the technical examinations of the new
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type operations from the safety point of view. On the basis of these
works, the safety design of the instrumentation and control systems of
the NSRR has been established.

This paper presents the principle ideas for the safety design,
the methodology of the new type pulsing operations, the fundamental
design of the reactor instrumentation and contrel systems, and the
predicted major reactor kinetics in the new type operations. Through
the safety design presented herein, a fair prospect of realizing the
safe and stable conduct of the improved pulsing cperations has been

obtained.

Keywords: TRIGA Reactor, NSRR, Safety Design, Natural Pulse, Shaped
Pulse, Combined Pulse, Automatic Pulsing Operation, Reactor
Control System, Reactor Instrumentation, Reactor Safety

System
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