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Background ‐ Scope
• ALLEGRO 75MW is under development in the frame of V4 
countries (PL,Cz,SL,HU) 

• NUBIKI Share: Severe accident calc.

• MELCOR selection has been based on:
• Experiment recalculations
• Steady‐state calc.
• Compare to Cathare

• Main goals – study processes in gas cooled reactors:
• severe accident thermal hydraulics
• Fission product transport
• Establish accident management procedures
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75 MW Fast Breeder
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Allegro 75 MW – model parts

• 2 loop primary circuit + pony motor
• reactor protection 
• Secondary circuit
• DHR heat exchangers + DHR  gas blowers
• Nitrogen accumulators
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Allegro 75 MW – Primary + Core model 

2018.04.27. 6



Allegro 75 MW –MELCOR 1.8.6 vs. 2.2

• MELCOR core is suitable to calculate 75 MW 
gas cooled reactor

• MELCOR is able to calculate steady state and 
transients of  ALLEGRO 75 MW reactor

• DBA calculations agree with Cathare results
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Allegro 75 MW – Exploratory studies
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MELCOR 1.8.6 and  2.2 calculations agree well



Allegro 75 MW – BDBA accidents
10 inch Coldleg LOCA initial conditions
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Accident N2 
accum.

Pony
Motor+ 
Sec. Circ.

DHR‐ HX DHR‐
blower

DEC limit

LOCA On No Natural circ. No 1573 K

N2 accum.
M3

GV leak  GV init.
pressure

Containment 
leak

DHR 
water 
reserve

2x200 0.1 vol%/d 1 bar 7e‐5m2 74m3



Allegro 75 MW – 10inch LOCA events
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Events Time
Cold leg LOCAd=0.254 m 0.0

N2 accumulator ON 0.15 s

SCRAM 0.2 s

DHR – HX valve ON 20.2 s

Gap release ring 1 209 s

Fuel cladding temperature >1300 K 430 s

Fuel cladding temperature starts to decline 3000 s

Fuel cladding temperature below 1000K 7h

End of calculations 2.3d



Allegro 75 MW – 10 inch LOCA results
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Allegro 75 MW – BDBA accidents
10 inch Coldleg LOCA Main results
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Parameter

Primary and GV pressure stable after 400s 12 bar

Decay heat after 1 day 1 MW

Max. cladding temperature (below 1573 K DEC limit) 1480 K

DHR HX water saturated 0.5 d

DHR HX water reserve exhausted 8 d

GV max. temperature (around t=0s) 510 K

GV stable temperature after 4‐5 days 350 K

Containment initial vacuum is over (leakage starts) 1.4 d



Allegro 75 MW – BDBA accidents
10 inch Coldleg LOCA Activity release
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Gap release = 
In 2/3 of core after – 200-300s

Initial gap activity (% of core inventory):
XE: 3% 
I2: 1.7%
Cs: 5 %
BA: 0.0004%
TE: 0.01%



Allegro 75 MW – 10inch LOCA activity distribution
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Allegro 75 MW – 10inch LOCA
activity released from fuel
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Allegro 75 MW – BDBA accidents
10 inch Cold leg LOCA Activity release
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Most of activity released from fuel (3.8%) stays in:
• primary circuit
• GV and 
• DHR 



Allegro 75 MW – BDBA accidents
10 inch Cold leg LOCA Main processes
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Containment
Gravitation: 150x 11.5d

DHR HX– thermophoresis:
36x 1000s

GV–
Gravitation + thermophoresis
12x 2.3d



Allegro 75 MW – BDBA accidents
Conclusions
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• 10 inch LOCA is a BDBA accident with N2 accu and DHR 
HX (natural circulation) without core melt  but with core 
damage

• Max release from fuel is 3.8% of core inventory

• With no water in system (no diffusiophoresis) the aerosol 
deposition is very slow

• Primary circuit + GV + DHR-HX + Containment gives 5 
orders of magnitude radioactivity retention up to 1 day

• Containment gives 2 orders of magnitude retention in 10 
days



Allegro 75 MW – Calculations performed
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N
o
Accident N2 

accu
Pony
Motor+ 
Sec.Circ

DHR‐
HX

DHR‐
blower

T clad.
Max.

1 DBA No On No No 1030 K

2 DBA No No Blower On 1005 K

3 BDBA On No Natural No 1480 K



Allegro 75 MW – BDBA accidents
Future
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• Include new design features – ceramic cladding might be 
a problem 

• Calculate severe accidents

• Calculate accident management measures

• MELCOR 2.2 is to be used as it proved to be suitable for 
gas cooled reactors – use of He is without problem



Allegro 75 MW
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