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MONJU Primary Prototype Pump Test

Shigeru Koike*, Toshimi Fujikawa*,
Fumitaka Hirose*, Seio Matsumoto®

and Koichiro Nakamoto*

Abstract

In~sodium test was carried out for MONJU primary proto-
type pump, having a new hydrostatic bearing and convection
suppressing fin. The test parametérs were sodium level in
the pump and flow of the seal gas. The test results are
summarized as follows. |
(1) The pump operated satisfactorily on each condition of

low sodium level with and without seal gas and normal

sodium level without seal gas. This shows the pump has
the soundness even in the cases of primary piping broken

and the seal gas stopped.

(2) It was obtained from the low sodium level test that each
time of radial temperature difference for both inner and

outer casings was its maximum and stable respectively.

(3) It was approved that the maximum radial temperature
differences for both inner and outer casings were
increased with the time passing and sodium level falling,
and also approved that the time which the temperature
differences became their maximum were short with sodium

level falling.

(4) Maximum displacement of outer casing was smaller than
the approved value at the lowest sodium level test, so

it seems there is no problem on the real pump operation.

{(5) The test showed that convection suppressing fin was
useful why the displacement of the casings were sup-
pressed, because the times of the maximum radial

temperature differences of the casings were late and

* FBR Components Development Section Systems and Components
Division O-arai Engineering Center. ' '
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displacement of outer casing was increased slowly.

(6) It was approved that the pony motor of the pump was
stopped and started again satisfactorily at the lowest
sodium level.
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Table2—1 Specification of pump and Drive Motor

R ESHoETELHK

# Y TOFEHHE

i) A AHEEHEERELE 7 (Hallam B )

E BB B 90mNa ( E# 9 4mNa )

£ B OE 390C (ZEH397C)

F B W B  2lc/min at 390C*! (006w min at 397C)
T BB OE 200C (N, R P2 )

W o AF X MEBERA A=A -

BwewED 2~3kscfig

M #® W JISEms-vrr@H#soo0

O K = FTLITVHZR

AT RAEREE 1.74£/min

SE % | 5 K 850rpm {E¥ 837 rpm)
B #& 5 | REtHE (EESRNNcRT)
by i 85~850 rpm
wWEREEARN  EEEEE

EEHE@mAER A-~—70-34 KRR
Ry 744X 9.25mHX18m(¢)

VE AR iy 8.0 4 2m{L}X 5 5 0 mm{ ¢}

m B 32° (WAl X)), 24° (MHM 2 ) (F—s7a—, 208B, 4B)
® B # ® EFiSUs 304

EHEHROEEAR |
it} X PGB R BRI R RS ACH A YRy & — 5

E OB H A 550kW at 850rpm™! (Z&2000kW at 837rpm)
EEHFEAR 44 Y R2ER (EEMF GHR )

5 4 )Ry 348K 50Hz 510V

i3 ¥ 6

& B M FE

%1 ; Bk v =5
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Table 3—1 Positions of Thermocouples on Casing
Ry 7r—v v FREFHIR—E%R
Outer case _ Inner case

A|B|C|I[D|E|F|G|JH|A C|D|E|F |G} H
R.UP |O|O{O|O[O OO O
R.CE|O|OIO|IO|O|O|O[O|O Ol OO0 |0C| O
RDO [ O|]OITO|{O|IO1TO|0O 0|0 Ol OO |O] O
CAG O|O|C|OIOIO010O] O
H1 O ololojolo]o
H3 C|Oo|ClO|O|O0IO O ’
HS O O O O
H9 O 101010 | C1 O
L1 7 O OlO|] OO0} O
80F O O O Q
L2 ' O ClOo| OO O[O
L3 O OO OO0 O0
L4 O Cl|OlOO 10| O
40F O O O O
L5 O OlO[O[O]10O]| O
B.H O O
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Table 4 —1 Variation Rate of Casing Temperatures on Low Sodium
Level Test(—770m)
BERAEER (=77 0m )7 — & v FEEELR

REANSRT 7 165

HEABEE 400T—-200TC
#®y 7 TUS— vy A F—lr= vy
MG [RRREE | ARATHE | THEEZILE | ARMEE |RBRATE | THEELLS
B E|@g(c) |@EE(C) | (C/hr) |BE(C) |BE(C) | (C/hr)
R. UP 49.4 4 4.9 -0.063 - - -
R. CE 1154 96.9 —-0.261 1024 954 -0099
R. DO 1476 1148 —-0.465 1579 1293 —-0403
CA.G 2123 13173 —-1.056 - - -
H1 - - - 2329 1521 -1.138
H3 28174 1534 —-1.887. - - -
H5 - - - 305.0 164.8 -1.975
H9 - - - 3759 1735 —-2.851
L1 - - - 403.0 181.0 -3.127
8.0F 39790 170.8 —-3193 - - -
L2 - - - 4024 190.1 —-29990
L3 - - - 4020 1926 —2.949
L4 - - - 4021 1929 —2946
4. OF 397.8 191.3 —-2.908 - - -
L5 - - - 4020 1926 —-2.949
B. H - - - 401.0 1935 —-2.923
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Table 4 —2 Variation Rate of Casing Temperatures on Low Sodium
Level Test{(—1300m)

BB (—1300m)s — v v 7 BEZE(ER

HEaR:R] 5 1BRR
REEE 400C—200T

BT TUS—F— s AvF—HFr—vvJ
WA [HERMBE | ABRETE | TOREZILE | ARMGE | ARATE | FAREL LR
B Bimg (c) |@mE(c) | (Cs/hr) |@E(C) |@EE(C) | (C/hr)
R. UP 454 44.1 -0.025 - - -

R. CE 1075 100.1 -0.145 03.3 95,1 +0.035
R. DO 1389 1216 -0.339 148.6 1355 -0.257
CAG 2031 1508 —1.025 - - .=
HIi - - - 2231 167.1 -1.098
H3 280.9 1683 -2208 - - -
Hb - - - 298.0 185.3 —-2.21¢0
H9 - = - 3694 1955 —-3410
L1 - - - 40241 200.4 —-3.955
8.0F 3918 1745 -4261 - - -
L2 - - - 4020 195.6 -4047
L3 - - - 401.0 195.9 —4022
L4 - - = - 401.1 1981 —-3.9890
4 OF 397.8 1955 —-39867 - - -
L5 - - - 4008 1680 -3976
B. H —~ ' - - 401.0 198.5 -3.971
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Table 4 -3

Variation Rate of Casing Temperatures on Low Sodium
Level Test(~-2270m)

BERAFER (—227 0m) Y — v v /" BER LR

AAEREEE 5 0 B
HERBE 400C—-200T

Ry Ty Y AvF—br—v vy
WITE R | ARETH | THRELLE | ARRER |RBATE | THEEETE
b B&lmg(c) |BE (C) (C/hr) | BE (C) |RE (T) (C/hr)
R. UP 50.4 494 —-0020 - - -

R. CE 114.8 106.9 ~0.158 i02.1 101.8 -0006
R- DO 147.0 129.0 —-0.360 1570 1431 -0.278
CAG| 2105 1588 -1.034 - - -
HI1 - - - 2304 17556 —-1.098
"H3 2834 177.0 —2.128 - - -
Hb - - - 301.3 1948 -—2.130
H9 - - - 3701 205.6 -3.29
L1 - - - 4020 2110 -3820
80OF 395.0 1793 -4314 - - -
L2 - - - 401.3 2029 —3968
L3 - - - 40 1.0 1944 -4.134
L4 - - - 401.1 190.6 -4.210
4 OF 396.3 1745 —4.436 — - -
L5 - - - 401.0 191.1 —-4198
B. H - - - 400.0 1935 ~4.13
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Table 4 —4 Variation Rate of Casing Temperatures on Low Sodium
Level Test (=270 0m: EsL)

Bl (-2 700m: EsL) »—vv/BEE{R

HEAESE 8 4 OBSH
HREE 400T~200T

BT FTOs—lfr—v T 4 vFr—tbr—vy
WAP [REREE | ARATE | PEREZILE | S RMEE | ARATE [ FTARER{LE
b B|gmg (c) |BE (T) (C/hr) |i#@E (C) |BE (C) | (CT/hr)
R. UP 52 30 -0026 - - -
R. CE 119 51 —-0.082 107 47 -0.071
R. DO 162 61 —-0.108 163 64 ~-0.118
CAG 215 81 -0.160 - - -
H1 - - - 236 86 -0.179
H3 289 108 —~0215 - — -
Hb - - - 307 112 -0232
H9 - - - 377 132 -0.292
L1 - - - 403 145 -0.307
8.0F 397 140 -0.307 — — -
IL2 - = - 402 163 —-0.296
L3 - - - 402 156 -0263
L4 - - - 402 1656 -0.282
4 OF 398 161 -0255 - - -
L5 - - —- 403 175 -0271
B. H - - - 401 195 —-0.245
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Table 4 -5 Variation Rate of Casing Temperatures on Low Sodium
Level Test without Seal Gas (—27 0 0m)
BREAEER( -2700m) @B —AFZRRBOF — v v FRET(LR
HAERREE 162 7B, (—2700m)
HRERRE 400T—-180TC
Ry TOY=—=v 2y A vF—f—-vry
WHE TRRRER | RBATH | TARELLE | ABRREE |RBETE | TEBEELE
B &B|gg(c) |@E (T) (C/hr) |BE (T) |@RE (T) (C/hr)
R. UP 723 39.9 -0.020 - - —
R.CE| 140.4 57.4 -0.051 1299 5 5.1 —-0.047
R.DO| 1709 6 6.4 -0.064 1826 68.9 -0.070
CAG| 2293 828 -0.090 - - -
H1 - - - 2486 8 6.4 -0.100
H3 296.3 103.4 -0.119 - - —~
H5 - - - 313.8 107.0 -0.127
H9 = - - 3735 1236 —0.154
L1 - - - 401.8 134.8 -0.164
8.OF| 396.0 1313 -0.163 - - -
L2 - - - 4014 1418 -0.160
L3 - - - 401.3 1445 -0.158
L4 - - - 4011 151.4 -0.153
4. 0F| 3968 1490 -0.152 - - -
L5 - - - 400.8 1623 -0.147
B. H - - - 400.0 178.0 —~0.136
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