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Sk Of some phenomena oft molten zirconium behavior in
q,r 'H scale experiments

""ESIgI’l and testing of device for decay heat modeling

'""El Test section (TS) design (RPV model)

- 1 Small scale test for engineered estimate of RPV model
== : design
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Ooerzluoms Jnllér according to the confirmed Working Plan (for
toele YAl ‘are nol terminated operations).
Origoifly fesicelre

Morlemuguur ‘of test facilities, optimization ofi melting process and
Sibiation o ﬁecay heat.

S ealculatit ﬂ‘SUppOI’t of experiments.
J-_Hipf:i‘ L analysis.
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—== ReqUests for procurement of materials and equipment were sent to
= --=-IS-T_C office. Most units of equipment are delivered in IAE.
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Subtasks to be performed

O
'_| ible coating 7 _-'d

Copper electrode design

Electrode nozzles design,
testing and coating

Copper part of plasmatrons

Thermal screen

Graphite R4340
(coated with Zr)

Water output

RPV model design and

— = calculation
ST AR

i RPV steel
Il thickness 25...50
Corium (60 kg mass) (wall thickness mm) 7]
Water input

improvement

Concrete base




-
IiESLSI01Zr=-coating of larg

= o — e

Mzlr) cifferaneas i neaiecageliiiomisief
SUCIIE Co pared with small-scale crucible are:
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r'cr f‘dA.

o Pr

- \/eU_ e*_ ‘process of crucible cooling due to big thermal capacity of
graphite: materials

b

ser_{g temperature gradient along the crucible height
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= .eﬁresence of Impurities in the gas medium because of presence of a
~_ plenty of porous materials in EMF (O,, N,)
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3d test

2nd test

Variants of zirconium initial loading in the crucible
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Temperature
indication 1840 deg. C
(Inductor switch-off)
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Temperature, degree C

Time, hh:mm

— annpnrau ure of Zr (M.T.01} Temperature of top ¢ lid surface (M.T.02)

re of crucible wall (h M Il (M.T.04)
Y] T .02

Temperature history of large scale crucible coating (2" test)
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31d test ond tast

Results of large scale crucible coating (2" test)



GMZ-graphite ARV-graphite
(porosity >26%) (Porosity <18%)
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BECIOIRgrapnite wi gl peroesity leads; to’ deep penetration of moelten
Alconiimintor crucible wall (Up te appearance of zirconium on the outer
SUlgieCE Gl tE  Crucible)

r\oollgsrtiom' *graphite with lover porosity allows to obtain the thin film of
Zlf¢ omumi the Imner surface of crucible

J_,ei ctually to use the crucibles with conical inner surface for providing
slow’ dreop of initial zirconium ring as it melt

» -;.T:estlr'\g off Zr-coating will be continued after receiving of isostatic graphite
= “_'..'_mz_lde iIn SGL Carbon Group (Germany) with porosity less than 12%

S

e |dea ofi conical inner surface of crucible will be tested in small-scale facility
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SRDESIIIING| Off new p asmaitrens Isiunder way (in the concept of new
PIESIIALeNS! he forced movement of anarc in an azimuth direction
elfiel mcgmnr"a |on ofi a resource of nozzles is included). New variants
of gleisplerige ons design are making under sketches and testing for

"--ll- -\-'

he }/ O eand an improvement of the concept.

P DE evf pment of zirconium coating technique on the outer electrode

—= o ter surface is under way. Necessary equipment is made and
= —wips sted.
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goncepts;of electrode .design
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Tested Tested Testing is under way
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giesting of composite electrode noezzles: s
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14:19
Time, hh:mm

| 2Mperature of cuter electrode (110 mm above bottom end)
—— Fressure of Ar gas in between electrode space
Pressure of nitrogen in between electrode space
Plasmatrons power, kKW
- CUrrent of plasmatrons, A
- V0ltage of plasmatrons, V

Test parameter variation (30 minutes)
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Bottom distance between electrodes, mm

14:20 14:30

Time, hh:mm

Temperature of outer electrode ahove bottom end
m— 5 mm
— 25 mm
50 mm
70 mm
110 mm
== Bottom gap between coaxial electrodes

Test parameter variation (60 minutes)
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Outer electrode
3 parts variant

Outer electrode
2 parts variant

Inner electrode
Electrodes view after 1 hour testing
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IERSHERE and dimension of REV model are fimally’ chosen.

It was yol\/ecl*ré ‘make RPV model from usual carbon steel (matrix)
aricl Insert mf amples oI RPV/ steel into the matrix wall 1 choesen
00,

Srlmolw RPV steel will be equipped with thermocouples for
cl] IL_,rr" ept

Desi n I;f,samples fixing In the matrix is under way.

..--2_

'B,"o' part of test sections were requested for procurement.
“Ne

.u\

- ceSS|ty of thermal insulation on the test section outer surface will
- be discussed.
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" Test section (RPV model)"

Small-scale test for estimation of thermal flux
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Tiest section (RPV. model)f _—
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Glass fabric Graphite fabric

Test parameters history
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— | Aver: g-;v:falte[femperature, degree C

e |

-~ ~Thermal insulation
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| Thickness of thermal insulation, mm

Maximum temperature difference (T2-T3), K
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gst section (_I;EV mode

(small=sealestest parame

.

486,7
40%x46x100
0,208
95
~16
Glass fabric

0,32

380

486,7
40x46x100
0,208
95
~16
Glass fabric
0,32

386

B ———

K4
486,7
40x46x100
0,208
95
~16
Graphite fabric
0,5

102
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Wall of RPV model made
from usual carbon steel
(50 mm thickness)

Possible design of RPV model
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on the outer RPV model surface

IC0ORECEN

Under bottom
end of electrode

| Test section (RPV model)

poel pre=calculation usingl profil | psulatien

s

0 0.04 0.08 0.12

Thermal insulation A/6 = 100 on the length from center ~ 120 mm
Thermal insulation A/® = 200 on the other surface

0.16
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Jiest section (RPV model),. - —
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corium melt
Insert made from RPV steel | —_—

| Water flow

Powder fill ing

chieme of design - e - -

S —— — T Cooling water flow Temperature field in RPV

insert for condition:

Scheme for A stee=30 W/m K
calculation A 7:0,—=0.1 W/m -K

q corium=4-25E5 W/m?
T ater—100 degree C

Possible design of RPV steel insert
(without thermal insulation on outer surface of RPV model)
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C WOris of OrOJdQE \/\/or}'mJ Bl 2le Lmrler ey

Lestiniange scale facllity were performed for elaboration of Zr-coating
JErenithe large scale crucibles (using available crucibles made from
50 Jieipnite).

f grruom por03|ty on molten zirconium spreading was tested in small-
J'ELLJJJL\ e

|.__

g g,rd 1eater for molten corium is continued and new electrodes design is
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_ _,_u_-m ﬂcept of RPV model was developed. Possibility of temperature increase
~——  0n the nner surface of RPV model was tested using small-scale facility.

-"‘__f"Preﬁaqulatlon of corium pool for new experimental section concept was
~ ~performed.

- = Technigue development of Zr- coating application on large scale crucible and
electrode nozzles Is under way

e Data acquisition system improvement is performed during current tests
performance
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