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Analysis of Station Blackout (SBO) Accident in VVER-1000/V446
Reactor Using RELAP5/SCDAP Code

Saied Soltanmohammadi, Ahmad Pirouzmand*
Department of Nuclear Engineering, School of Mechanical Engineering, Shiraz
University

Abstract:

Analysis of the reactor core behavior during severe accidents, especially after the
Fukushima accident, has become very crucial. In this paper, with modeling the VVER-
1000/V446 nuclear reactor at station blackout (SBO) conditions, the sequence of
related events and the effect of this accident on the reactor core are investigated.
Modeling the accident is carried out by RELAP5/SCDAP-3.4 code and is verified by
comparing the model results with plant FSAR data before the onset of core heat up. The
behavior of core is examined after the core heat up using the developed model as well.
Keywords: Severe Accident, RELAP5/SCDAP, VVER1000/V446, Station Blackout
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Time Event Interlocks, setpoint for actuation or
moment, s other reason
0.0 Trip of all RCP sets Loss of all ac off-site and on-site
Trip of the main and auxiliary feedwater power supply sources (power unit
systems of the secondary side blackout)

Trip of makeup-blowdown system of the
primary system

BRU-K disconnection

Disconnection of PRZ system power supply

0.6 Closing the turbine generator stop valves Turbine emergency protection
action

1.4 Scram signal generation NPP blackout

1.7 The onset of control rod motion Emergency protection action

5.0 BRU-A opening Reaching SG pressure of 7.15 MPa

2800.0 | SG drainage
7000.0 | Onset of the core heat-up

! Safety Margins
2 Stress Tests
3 Pressurizer
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Parameter Design value [5] RELAP5/SCDAP
Core power (MW) 3120 3120
Average coolant temperature at reactor outlet, (K) 594 594
Maximum coolant temperature at reactor inlet, (K) 564 564
Primary pressure, (MPa) 15.7 15.7
Mass flow rate through one loop, (kg/s) 4400 4403
Steam mass flow rate through SG (kg/s) 408 406
Steam generator water level (m) 2.4 2.35
Steam pressure in the SG steam header (MPa) 6.28 6.27
Steam temperature in the SG steam header (K) 551 551

ECCS accumulators

ECCS accumulators ECCS accumulators
Ist stage 2nd stage (KWU) 1st stage

spray line
E ]

5 <]
V32psn 2
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ME 3

= |
=3 Hot leg Loop 2 RCP
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o [oe—
— =
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1 | KWU-3
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i [ oo LT | Touem — 1
QRS
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Low and High pressure injection systems

B - Branch
SJ - Single junction
P - Pipe
V- Valve
ACC - Accumulator
TDJ - Time dependent junction
TDV - Time dependent volume
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