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nuclear reactor simulator

” The investigation and analysis of the main reactor parameters variation during
perturbations and accident situations part II”



Laboratory is devoted to simulate and analysis of the main reactor parameters variation
during abnormal perturbations and accident situations.

Exercise 1. Loss of Normal Feedwater

This is an event characterized by a loss of feedwater flow in the secondary system. It
results in a reactor trip on high RCS pressure or low SG level. RCS temperature and
pressurizer level will increase due to a reduction of heat transfer until a secondary heat
sink is established. This is established by the Emergency Feedwater (EFW)

automatically starting on low SG level.
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Figure 1. Changes of the flow SG feedwater and flow SG a steam



Aloss of feedwater event can be initiated in each of the following ways:
a) by tripping (turning off) all main feedwater pumps,

b) by closing all feedwater valves,
To trip feedwater pumps or close feedwater valves please click them with right mouse
button and set malfunction status, then confirm with "OK”. Disabled pumps or valves

will be marked with red line.

c) from the malfunction list (malfunction #5 - Loss of Main Feed Pumps).
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Figure 2. Changes of level pressurizer and temperature RCS



The malfunction parameters to be set, are as follow:
= delay time: 10 seconds
= ramp time: 0 seconds

= fajlure fraction: 0

The proposed parameters to be observed are as follow:

a) Power Neutron Flux, Power Turbine Load.

b) Flow SG B Steam, Flow SG B Feedwater,

c) Pressure SG B, Level SG B Wide Range,

d) Temperature RCS Average, Level Pressurizer, Press RCS,

e) Reactivity Rod, Reactivity Mod Temperature.

Please use a transient plots to get the response of the key parameters to the loss of

feedwater accident.

Exercise 2. Large Break LOCA

This is a serious accident characterized by a large (double-ended) break of the cold leg,
which results in a loss of reactor coolant. The loss of inventory causes RCS pressure and
pressurizer level to decrease, and leads to a reactor trip on either low reactor pressure,
low pressurizer level or high OTDT.

Due to the low reactor pressure, the safety injection signal soon initiates auxiliary
feedwater addition (in turn High Pressure Injection, Accumulators Injection and Low

Pressure Injection) in order to maintain pressurizer level.

To initiate Large Break LOCA accident, please select malfunction #2 (Loss of Coolant
Accident - Cold Leg) from the malfunction list, and set the malfunction parameters as
follow:

= delay time: 10 seconds

= ramp time: 500 seconds

= fajlure fraction: 200 %



The proposed parameters to be observed are as follow:

a) Press RCS, Level Pressurizer, Temperature RCS Average, Void of RCS
b) Flow HPI, Flow Accumulator, Flow Low Pressure Injection (RHR),
c) Temperature RCS Average, Temperature Average Fuel,

d) Press Reactor Building, Temp Reactor Building, Flow Containment Spray.

Please use a transient plots to get the response of the key parameters to the large break

LOCA accident
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Figure 3. Changes of the nuclear power plant working parameters during LOCA accident

(this screen and screens below)

Analyze the screens below and describe the changes of the working parameters of the

primary and secondary circles as well as nuclear reactor response.
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