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To ogialr) tre molzer (OrJIJm NEIECHHCIVEltRe EUrmaceNEVE)rar ¢}
dIsEageNnte the RPV modell (not less than 60 kg ofi molten corium)

To rrezstfeis é'*t_ransient phenemena describing initial interaction; of
EIENRCOITUmPWIthI REV

PIGNIIGYVICE e energy release in the corium: pool (not less than 90 kW
rllerJ 2 hours)

To oravjc & temperature in corium/steel interface corresponding
presence of physical and chemical processes (not less than 1300°C)

—— o measure the temperature fields and RPV wall deformation
== Toiresearch the solidified corium composition (special attention to a

—

- Zone of corium/steel interaction)
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.
BESIC configuration of INVEGOR test™

Copper part of plasmatrons -

Thermal screen Steam output

Graphite R4340
(coated with Zr)

Water output

RPV steel

Ganerdiebese (wall thickness 25...50 mm)
Water input

Corium (60 kg mass) f Water supply * Water drainage

For a continuous water flooding into clearance RIER/r Wa‘éerl spray ;
between RPV. model and concrete base o] model outer suriace



 enables to calculate the molten core behavior on the
PV model
y calculations have confirmed the possibility of molten
ation, if the total power of electrodes is close to 90 kW,
e volume fraction of a liquid phase in the pool is below 50 %

'-'-I-

'_ 0 increase the volume of liquid phase and temperature:

_ to raise electrode power
_-to reduce distance between the screen and melt surface
~— - to increase the vessel wall thickness
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@bjective of 1% calibratio

JIGISPEGITY, the loaded mixture Jeating mode (E'l\/IF_)

JIONSIGVENIIE p slollispoi o aitegeigigepu/itgetigig grigies
(CclfOOfJ and carides)

I/ il parameters ofi device for decay heat modeling in real
e (Short-timed switch-on)

Qr -the geometry of corium pool

re £l u'fe the temperature field in the RPV model wall at short
tlgh edip asmatrons working

o *O“SDECIfy the pre-calculation results
'::-'7' o itemize the scenario of 2™ calibration test
s Post-test research of solidified corium and RPV wall

Note. 15 calibration test can be performed using existing RPV model (with the
hemispherical bottom, made of stainless steel)




UNE parameters of device for decay heat modeling inireal
' n“_g‘% 19-timedf switch-on)
ies the: reliability of plasmatrons

- he reliability of Zr-coating

- ) e the temperature and deformation of RPV wall

> Po: : research of solidified corium and RPV wall

c crairattentlon of a corium area near to electrodes)

',"_ * _* o specify the scenario of 1 integral test

Note. 2% calibration test can be performed using existing RPV model (with the
nemispherical bottom, made of stainless steel)
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Vediglig Corum melt mass -
50 kej S

-

VERmalimtotal power
of 5 olﬁlsmﬂ"rror - 90 k\W.

l\/lrl/JrrJLJffJ C %g iim pooll depth
(=t | rja_l per RPV model 40 cm)
10em

et
= gt - a - o _-.-
— ;\V- "'".".."-

;..-z mum time of plasmatrons
-SﬁE'r'.atlon — 2 hours

=3 e —

RPV model mass, kg
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RPV model wall thickness, mm

RPV model mass depending on wall thickness
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BeSiGChIteria for a RPV Mo

———

NCAlERGERPVATOAE]
PIeNGhEIN the deepest corilim! pool
PRIGNGIECE 5 electrodes for power input

(our rS\(JQmm_e.jp 400 mmi inner diameter)
SAVellFthickness
> 'rg~r"' “"‘iéi”‘e temperature of corium/steel interface up to

...-—

= ,_-‘T_g_ensure the absence of wall melting through within

=

- 1,5..2 hours
(ouUr recommendation: 25...30 mm wall thickness)
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SUmmary, of Progress Meeting of INVEC
ol

St.-Petershtrg, L6th June 2

e i

RWESHHIEETONE acr clo)s

Ll

1) Tre grlogesE] u]atlons to be done for the pre-tests (NITI, FZR, NNC).

ZRDIIIENSIONS o the slice geametry vessel to be fixed, suppliers of a
RUBSIENN(C -fﬁrst prierity) alternatively European (as second priority)

VE 5591: e to be identified and estimates for its construction to be
optained.

_rogifess to be reported and actions and schedule updated at the
= r~_~19th CEG-SAM meeting in September (Kurchatov City) (All).

__F'

_—-r'

c -:_:'_"'__'l-n )
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2 rner;/ ,rved In the corium up to slump in RPV model ~60 MJ
- .;aar_g,_:gp :m“temperature during the slump into RPV model~ 2800 deg. C
P-.HQIQh'[ of corium melt slump - 1.7 m
'5 °"'Hole_,d|_ameter for corium slumping (in the crucible bottom) - 50 mm

- o Duration of corium slumping - 3...5 seconds

> Coruml m,L\ 0 kg
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corium po
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JGLEINIBVVET 01 plasmatrons -~ 90 KW

NUgrger gj plaéﬁ_’i}%_ -5

Iriiiiel temogr:r'rf" > off plasmatrons nozzles > 2000 deg.C
Iriitlel Lamr)er" off RPV model inner surface >1200 deg.C
S OPErEon time ofi plasmatrons - not less than 2 hours

= Inner m‘ﬂegter of RPV model - 40 cm

o = -
.-

,nﬁ ,.z,\? m'GdeI ‘wall thickness

13




——

o
corium, po

(Continued)

e —

— - - - - — e — e —— P

REVATIOUE] SIEE — 15kH2MFA
OIfEUrepean steel for RPV)

OILET rlmmeza 'Of plasmatrons nozzles - 90 mm

rémoergnturwo 'RPV model outer surface —
1003 200 deg.C

J]J'rrmc-* =0m a corium surface
SUpr Ec hermal screen -  12..15cm

i f____'_
1r-" - -lll—"""
S peC/a/ attenon shiould be given initial transient process from

—_— corum melt ralling i RPV model up to an establishment of stead)y
. Siate process (because. the. final of transient process will be. initial

conaIon of:steaay state process).

.ﬂ- g
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~ 200deg. C
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Results of NNC C&|C&§H@f# ——

(thickﬁ@-@_f;v!all is125 mm)

—

16



Resultsrefi NNCrecalculatien™

Wall trilciaess2anaml! ' ~ - I
IEREER "E

Time, s
0 10 20 30 40 50 60 70 5

SSHEtEmpPErature
Jssuablized at a

Temperature, K

o

At ) l-contact eff molten 50
= Corumwith RPV. wall the
—-partral'steel fusion; Is possible o
- (durlng 30 .50 seconds)

Temperature transient of RPV model inner surface
at the initial stage of experiment
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sUliseiRcorium, — stainless stee“@itéﬁmmr-
(infprevious test) -

Molten corium mass about 50 kg

Water volume in RPV model about 160 liters
RPV wall thickness — 25 mm

No power input in the test section
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on.

Corium: mass about 50 kg
e  Power input not more than 40 kW
® Test duration about 1,5 yours
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Mechanical strength

ature 1

L

Graphite does not melt but
sublimes at about 3,900 K.

In air graphite is resistant fo
temperatures up to about 750 K.

Electrical resistivity 500 1,000 2,000 3,000

100

90 -

80

70

60 -

SEmENgiaphite

prope fIes .

40 -
[
~

Il Canbon Group data

:)
Thermal expansion

Amount X to be
added to «¢
20 T

200 Density

Specific heat
1/gK
257

""" T The theoretical density of
! ! monocrystalline graphite is

2.0 T 2.26 g/cm’. The density of
artificial graphite is typically
1.5upto 1.9 g/em’ and
21 g/cm’ for solid pyrohdic
graphite. The density of the
highly pure graphite grades
2.000 is defined as quotient between

' mass and volume including

all pores

500 1,000 2,000
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2Essible design o¥ RPV/
- E= wan
with thermaliresistivergap
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INtEractea Insert
(20 mm NESS)

r = _j-—_______..
= - 5 2
! -
o

Clearance between layers
(rough surfaces;
filling with ZrO2)

— e —— Outer layer
= - (40 mm thickness)
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