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MELCOR Past experince

Successful application of MELCOR 1.8.3-1.8.5

1992- 2008

« SBLOCA d=40mm, d=100mm, d=500mm, d=2*500mm
* Loss of Feed-Water

« Station-Black-Out

* Interface LOCA — Containment bypass

« PRISE - Primary to Secondary Leakage

 Cross Comparison of MELCOR-MAAP-RELAP-SCDAP
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MELCOR experimental
verification - recalculations

Successful application of MELCOR 1.8.3-1.8.5 in VEIKI to
« STORM

« KAEVER

«  VANAM

 Phebus FPT-0

 Phebus FPT-1
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Major deficiencies of MELCOR eliminated
with 1.8.6

Compared to MAAP4 — MAAP VVER
sLower head heat loss and failure by creep rupture

«Calculation of molten pools resulting in reduced H2
production from steel

*Problems to model VVER-440 rod followers —to
be resolved by independent heat source in LP

sLower head failure is very sensitive to in-vessel
degradation — still unclear
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MELCOR VVER-440/213 model in 1.8;

Unresolved modeling issues

,Neutron Trap” type control rods BWR model seemsdrett

Rod followers in the Lower Plenum extend core to LP

Melt bypass to LP — extra resistance is the corekgé
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VVER-440/213 Rod followers

BWR model

440

Equivalent VVER
problem with fuel in bypass

Plermm

Charrel Iriel
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Melt bypass to LP === = =] &

Control Rods (NS

Fuel Assemblies

Core Bafffe or Sh

Core Formers (Fl

i
Core Support Ba I :
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Sengitivity to melt blockages at core
entrance and cor e bypass

Full blockage at core entrance
edepresses the LP level

*depresses the core level

sresults in early melting of the followers

senhances H2 production
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|nduced break of Hotleg

|mportant in high pressure sequences:

« Evaluated by Hotleg vs. Lower Head temperature
« MELCOR 1.8.30nly 1.8.6 hasto be calculated
 Hotlegreaches high temperaturesearlier than LH
e Counter-current flow NOT investigated
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MELCOR 1.8.6 application: Phebus FPT-1, | SP-46
Experience of sensitivity studies with Whole Circuit Model

TNSmax-range: 1273-1623K
Optimum to reproduce the high structural aerodebise=1273-1300K
TRDfai-range: 2500-2800K

No optimum found: 2500K — all fuel turned to
2800K - all fuel remained intact

FcelR-range: 0.25-0.5 Deficiency: FcelR not radial dependent
Optimum for degradation found: 0.5 (with TRDfai=2%00

DhyPD-range: 8-6-4mm Deficiency: PDconstant 186 pools?
Optimum for structural aerosol release found: 6rmadiation cracks in pellets)
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MELCOR 1.8.6 application: Phebus FPT-1, | SP-46

Major conclusion

| nactive structural material aerosol release is unresolved
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MELCOR 1.8.6 application:
Phebus FPT-1, | SP-46

NN HS 7 T

Stand Alone Containment Model
for lodine Poll Moddl

(Needed to increase calculation speed

N2 Sourte FL30
DTmax=10s) v ) 05
Pseudo |
Whole Circuit Modsd!: — T

provides input to
Stand Alone Containment Model — =

T

HS10902

HS10901
Painted coupon

sedimentation plate
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Stand Alone Containment

MELCOR 1.8.6 application: Phebus FPT-1, | SP-46

Experience with Reproduced volatileiodine massin cont.

However with large massbalanceerror

M odel

Total lodine Atm.
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MELCOR 1.8.6 application: VVER-440/213

Whole Circuit Model: providesinput to
Stand Alone Containment Model
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MELCOR 1.8.6 application:
VVER-440/213

Stand Alone Containment Model

for lodine Poll Model
(Needed to increase calc. speed DTmax=305s)

Whole Circuit Model: providesinput
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MELCOR 1.8.6 application: VVER-440/213

Experience with
Stand Alone Containment:
| odine Pool Model

10000
No base added
2876 ; . ; .
lodine forms in operating rooms after 12 days- net iodine,
> Corrected for all volumes with boric acid pool in the cont.
R 4
dc;’lUUO CH .. - =¢= = Volatile/Aerosol corrected
3 : ‘<> —o—Volatile/Aerosol
o 1 e . [Max. base added |
] »
s B - _\
¥ 100 T -
> . _ il T \o
O 44
—a
10 T T T T T T T
0 20 40 60 80 100 120 140
Alkalising agent (K-Posassium) content in the cont. pool,kg

160

\V -7

V44

www.veiki.hu

*With similar pH,
lodineinventory fraction

IS
similar to Phebus FPT-1

M ass balanceerror
still large
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MELCOR 1.8.6 application: VVER-440/213

Experience with 1odine Pool Mode

» Codefreezing and unrealistic resultsif morethan 2 CVsactivated
(RNCVon) - Some CVsmay havelow pH apart from others generating volatile odine

 Special additivesfor VVERs Hydrazine (N,H,) not handled

 Massbalanceerror still large
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Thank you for the attention
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