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Maintenance Experience for Experimental Fast Reactor JOYO

Replacement of Sodium Level Measuring System

H, Imamura*, N Tomita*, H, Sunaoshi**

Abstract

Duaring 7 th annual inspection period of JOYO, sod;um level meters in the
sodium level measuring systems were_replaced for both primary pumps, pump overflow
clumns and secondary dump tank due to deterioration on electrical parts and
insulators,

In newly designed signal processing unit, compensation method for neon-
lineality and temprature charactristics was introduced to minimize error, The
method in the new unit is same as in long range sodium level meter for reactor
vessel which was replaced at 5 th annual inspection period, This time,
compensation system adopted one-loop-controlers for simplification of the system,

In addition, optical fiber signal transmission system was used to protect
the system from electromagnetic noise in the sodium level meter of the dump tank,

New system were begun to use at I1Tth the duty cycle and their operating

performance appeared to bhe excellent,

* JOYO maintenance section, experimental reactor Division, 0BEC

xx Technology Development Division, OEC
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Fig, 2.1 Structure of Sodium Level Meter



Table 2.1 Specification of Sodium Level Meter (1/2)
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Table 2.1 Measuring Range and Design Accuracy of Levelmeters (2/2)
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No § Part Name Specification
1 {Shell Pipe SUs316

2 [Coil Bobbin| SUS316

3 Coil M1 Cable

4 [Connector 22 Pin

5 [Flange sus3lé

6
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Level Calibration

Probe Construction of lLevelmeter

o
N/ ' B ) Point Ly {Le)
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hsa AL F ! ¥ |
i .
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Lo Ly Lz L3 (Ly) L. Ly T Weight | (Ls)
Pump (A) (B) 1986 1493 3409 13730.5 {20) - ~- W45 12 20 kgw [(15.43)
 |over-flow column (A)(B)| 565 | 2993 | 3578 [3769.5| (20) | - - w3, 12] o« [a5.43)
' [Dump ‘Tank 527 |-3580 | 4137 |4458.5| (20) | 900 | 2000 | was 12 " (15)
Fig, 2. 2
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Table 2.2 Effective Length of Level Probe
SPAN ®-@ 100
(A) Design |(B) Calibration (Na) (8)

Pump A 1493 mm 1515 mm +1.5%

Pump B 1493 mm 1511 mm +1.2%

Over—-flow 9

Colum A 2993 mm 3047 mm +1..8%

Over—flow 2993 mm 3049 mm +1.9%
Column B

Dump Tank 3580 mm 3639 mm +1,6%

Calibration 2000 mm 1984 mm ~0.8%
Points
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Table 2.3 Temperature Dependence on 0% and 100% of Setting
Effective Length of lLevel Prohe
Pump A
0% 100% Span
Na Temp.
200°cC 198 mm 1708 mm 1510 mm
370°C 193 mm 1713 mm 1520 wm
Average | 195.5 mm | 1710.5 mm | 1515 mm
Pump B
07 100% Span
Na Temp.
200°C 196 mm 1709 mm 1513 mm
370°¢C 196 mm 1711 mm 1515 mm
Average 196 mm 1710 mm 1514 mm

Point and
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Fig. 2.6 The Dependence of the Correction Factor on Temperature
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Table 3.1 Actual Schedule of levelmeter Exchanges
H 10 . B} » 11 .
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w!l @ @ WMEIA [ 2 | £ 1B | X | XK | A|B8 A | XXX |&| | A1 Ax| 28X
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Table 3.

2 Measured Resistance of Coilwires
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Table 3.3 Assignment of Wirings to PCV Cable Penetration
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Table 8.4 Specification of Cable for Levelmeter
S 2t 4
|4 ad 0.5
B K 7/ 20/0. 18
kis £ M 1.0
TAhHSAF—T (%) mm 0.2
EEES
] 7 AR EDS (%) mm 0.3
EEiERES ($9) mn 0.3 (35 > ZHIREEE)
ASAF—TEZES {(¥9) mm 0.2
ATV ZERES ($) mm 0.45
IS AT—TEBEES (%) m 0.2
HEERY IFVVES il 1.0
HE (%) mm 15.0
BMAE A7 2%

" &

TAATZAT—T

7 Rl

H7RF—7

NE(H 7 24)

H7RT =7

AT v L REEE

v—2 (B E)
(ER#IEH 153 3)

_38_

i A

Xk BiEBALK
o AROBIEDITIES,




o
= |
L] 1
AC110V > ‘
— ‘
= |
.
—
S \
[l |
& o 2 ‘
o E g !
3 =
o |
|
{c! . ‘
= ] ma A =AY |
SIG.COM 7] Acss~2504 23D, C |
S Hi | iy 1 |
veogrgn YL HT — |
4:égmA 53C(+) : 1] Dczav/1A GND |
IE 51tk |
B LS 4 |
& o 1-5v b (D] 3
ksl iz :
2 =z ;
7 B JpyoaL-g ERE l
Y & (M LL505) |
I ! NI F T BHRIREL = 5 b !
¢ (®:0: TODIC256—5) (W : TOSD]C268-50)
S1G.COM
s [T
hE 2]
MK ~|3 ‘
D | O DC & 7] |
DIOMDCEFiz %~ [F] |
taeaxzv|[§]
1 (R 7] m—l :
2 ()] 1t 2500 :
BYA 3 () [3] |
4 {+) 10
. 1 (0T :
T*MM‘HW’[ 2 (n[F] |
MV (+) [ IR RS
BRe £ = AHA HOIERT L~ TS |
D& F ¥y s &4 5 L |
16, i
; |
18| 3% |
1[Tg] (®sA:TODIC211D0) ,
2
F B oL HEIES i 3=0%] : 70
(®R:LL604) =
1 V9 ntih 2 |28 .
3 24 '

Fig. 8.1 Wiring of Levelmeters {(Main Pump, Over Flow Column)
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Table 8.5 Specification of Cable for Dump Tank Levelmeter
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Reguration Volumes and Check Terminals of Processing linit

Table 4.1
RUILERT & 3
F v T
EX UNIT AEX BIRMEREREARY T
EhRiE 28 EXC PRERUCHAGET (EEHEE)
ETREHE OUTPYT UNNESHH 4-200A0C D E=4&F
(BFEME 0.4~2.0 VIC )
PREAMP UNIT £S VRNVEBTZUZ v ZHABERT
TUFPVTEE ET BEESZVZZHIHBERT
COH ZU P 7ERHDIAETY
vVez POREEREERRERT
VS0 pRLESTEEHUEET
OP UNIT VCs ANVEEREEFEMEST
HwEBX VK BESEHHAEET
veT BAEEShRHHUERT
COH RERRHADITY
AZR TORBEARY) A
ASP ANVBERRY 7L
ATZ BECORBEARY O L
ACZ PORREHEEAERARY VL
ACS ANVEEREBHEERARY A
+1, PL UNIT Py HEOBREFREBTV 7 7HARES T
BERER PL HORERFBZYZ v 7HAhBERT
H L B COM ECEFROEHAIEY

1, PLWIT @&, V78V OHBUHCOFERSINTHS.




PNC SNO410 90-143

Tahle 4.2 (1/2)
(ch. 1, ch.2)
HASEER EFFES
Tag# LX31.1-1
HEBM H41T-1

. REREAR (1HH)

HEREE  BEL 3 %F. S,

(+0.012V)

Dn-Site Calibration Results of Reactor Vessel Levelmeters

TR EEHR S ;0. 100V at -35 Ocm) |R9 > & (EUET ; 0,300V at 0. Ocm)
ERELA W) | EE GRS EREMH (V) | BEGES)
®o® W 0.1053 +1.32 0. 2997 —0.08
W o® % 0. 1000 + 0. 00
BE, Nl 715, 15:00 T/18, 17: 35

(&) 74 XAROCLDHERIHMFERE I -2.0NEE (WREROEETIT. kR MLZH)

2. EERE

AR (2HH)

EL(EEND ; 0.100V at -35. Ocm)

ZidRH A (V)

M F.S)

w8 M

0.1010

+ 0. 26

0. 1001

+0.03

HE, NaiBEE

7 /15,

15: 58

BRER= (HHAEE-EREE) /X4 0.4Vx100

i?ﬁgﬁ ﬁiﬁl%%% CPUZY & 1 TR TER? 3: %
BEBR  #LT-2 SET SPAN  82.1%
. RERERR (1HE) HEEE MELT 3I%BF S (i0.012V5
T|H(E¥HSY ; 0.100V at 35, 0em) [Rov B (RBEHA ; 0.300V at 0, Oca)
ZEHEEH D (V) mEH FS) A (V) #mEMFS)
W8 W 0. 9995 —0.01 4,313 +0. 83
#H OB O ® 4,290 +0. 25
Ak, NaifiBE T/15, 16:00 T/18, 17:45
&) CPﬁ ON¢ 352 HE®R= (BHEE-ZBEE) /R0, 4V X100
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Table 4.2 (2/2)

Dn-Site Calibration Results of Reactor Vessel Levelmeter

(ch. 3)

HUALT RFFEE
e
1 EMBERR (1EE) HEEE RMEE3%E S, (£0,0120)

TR (B 5 0, 100V at -35. 0em) |2 5o 2 (E2EH 7 ; 0. 3007 at 0. Ocn)

EHREMH (V) | EEGRS) | ZREAHE | EEGRS)

A H 0.1025 (%) +0.63 0.3019 +0. 48
# ¥ B 0.1001 + 0. 02 0.3000 +0.00
B, Nl 7./15, 15: 20 718, 17+ 40

(F) /AXHFEOLDELAHTABNRZ 2 1 ~EE (WBEROEE T2 6o HREMLH)

2. RERERR (ZHHA)

ZR(EENS ; 0.100V at ~35. Ocm)

Eia s A (V) AE (b F.8)
I S 0. 1007 +0.18
HoOg ® 0. 1000 0,00
A8, Naf@EE 715, 16:00
REM = (WOEE-BBERE) /R/¥(.4VX100
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Table 4. 3 Calibration Data of Processing Units

ERBRIBAEE (A) ERBA Y SBAHE (B)

WERH = LA R ANV
EXC= {mAAC) 139. 12 139. 11 136. 29 136. 34
ERBROES IIT (VAC) 1. 998 1. 926 1. 958 1. 901
BEENRNaRBE (T) 222. 1 220. 8 220. 5 221,17
ET OUT= (VAC) 1. 962 1. 970 1. 854 1. 958
VS0= (mVDC) -3.00 -152. 80[—-35. 20 -155. 80

VCZ= (mVDC) -0. 78 —0. 686 -0. 71 —-0. 83
VCS= (mVDC) -30. 37 -24. 30 -56. 03 —-52. 50
VCT= (mVDC) -37. 36 —253. 90 -72. 60 -68. 05
VK =( VDCQC) 0. 8066 0. 8350 0. 7658 6. 7823
0uT PUT = (mADC) 4. 005 8. 488 4. 004 8. 484

— F=nN=7ma5 4 (A) A—n—7wa35 4 (B)
TR RV B RNV,
EXC= (mAAC) 65. 12 65. 10 67. 91 67. 87
FBHDES 0T (VAC) 1. 889 I. 615 1. 972 1. 710
REXKWN a BE (T) 222. 1 220. 8 220. 5 221. 7
ET OUT= (VAC) 1. 870 1. 934 1. 9176 2. 027
VSO= (mVDC) -9. 80 -457. 00(—10. 00 [—-488. 00
VCZ= (mVDC) —0. 56 0. 43 -0. 44 0. 37
VCS= (mVDC) -21. 88 17. 40 |—-10.00 17. 70
VCT= (mVDC) -31. 25 25. 70 |-16. 90 28. 00
VK =( vVDC) 0. 8243 1.0430| 0. 9390] 1. 1104
0UT PUT = (mADC) 4. 006 19. 352 4. 009 19. 356
- 2RNaRMFVYRIZTI Y | ) BXCI, nVACL ¥ ¥
R 2YR T ME L
EXC= (mAAC) 57. 38 57. 50 mAACI e 5E
P HDES T (VAC) 1. 959 1. 769 (Beiz 1 = 1)
BREW&MWNaBE (T) 195. 90 185. 0
ET OUT= (VACQC) 1. 856 1. 9438
VSO= (mVDC) -47.50 |[—-397.20
VCZ= (mVDC) -0. 103 |—-0, 212
VCS= (mVDC) -21. 74 |—-217. 28
VCT= (mVDC) -28. 92 |-36. 18
VK = ( VDC) 0. 8867) 0.8580
OUT PUT = (mVDC) 670. 0 1770. 5

- H0—
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Table 4.4 On-Site Calibration Results of Mair Pump Levelmeters

HUMELER A-FRRERVT
TagH L8311, 1-4A

TEEH F200-0

| EERERR (1EB) HEH% ; KE+ 3%P.S. (0. 60A)

FEA(E¥HRA; 4. 00nA at -42. fen) |(Rovm (BEEHRF ; 8. 43nA at 0. Qcm)

75 4L B2 77 (0A) |E (Y F.S.) % 5 B 7 (mA) m (% P.S,)
BIRERROLDAEET — 7 12

EE I S ey H =
HOE B 4, 005 +0.03 8. 488 +0.05
By, NaBE 11714, *222.1%¢ 11714, *220.8%¢

BEM= (MWHER-ZEEN) /R/916nAx 100 *NalR BE 3 TET1-113AT &3l

HAlHEZ#H B-—FEBRVS

Tag# LX31, 1-48

72 B A #202-2

. EERERR (1HH) ¥EE%E, BEL3%F.S. (0, 6n4)

FERABUERT ; 40004 at -42. 0cn) |[RPV I (EUEM T ; 8. 48nA at 0. Ocm)

EHBHD (nA) Bm=E(% F.S)) TR H 7 (mA) B (¥ rs)
. e BHBETEOA-DTAEET — 2 12
B s | il
S S ) 4, 004 +0.03 8. 484 +0.03
HEF, Nalg B 11714, *220.5%¢ 11714, *221.1¢

REM = (BHBR -—HEER) /R 16mAx 100 *NeiR B UL TETLI-113B T &I
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Table 4.5 (On-Site Calibration Results of Over Flow Column Levelmeters

HMBEER A—F—N7u0-—%3F 4

BHEE—#NrT

. ERBERR (1EE) WEZSE; FEL 3%.S. (Z0.6n4)
= (BUMA ;4 000A at -288. Qcn) |% % ¥ & (@D ; 19. 3604 at 0, Ocm)
ZHWERD (A | BEGFRS) | ZERBHH 0 | BEGHRS)

" v ggﬁ;?@@tmﬁgaw 5 i 5 =

A OB ® 4.006 +0. 04 19. 352 ~0.05

HE, Naif & 11/ 14, *222.1%T 11714, *220.8%

B = (MHBR-EBER) /=0 16mAx 100  NeREIXTETI-113ACH &

HEBELH B-F—NTm—45 A

L Lo

. ERBRERR (1EH) WESSE; HEL 3%0S. (£0.6nA)
ZE (UM ;4. 00mA at -288. Den) |R % ¥ & (BUE A 5 19. 36mA at (. Ocn)
ERBHH @A) | BEEGERS) | ERBEHAO) | BEEGPS)

mo® § ggﬁ;iﬁabﬁ:&bﬂ%ﬁw VAT B %

wogE ® 4. 009 +0, 06 19. 356 —0.03

B, NaBE 11/ 14, *220.5%C 11714, *221.7C

B2 M= (WHBER-EEBR) /R-V16mAx100  *NaBEETETI-113BCH &

Y
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Table 4, 6 0On-Site Calibration Results of Dump Tank Levelmeter

HEREfH FrFy vy
Tag# L¥35.2-1
BB SEHN A7 vE (5-414)

. ZBERERR (1EEH) WEE®E;HET 3%F.S. (0.048V)

ER(EEH;0.6698Y at 70, Ten) | ARvE (EBEH ;1. 7698V at 318, Zen)

EHBH W mEH RS FiEhAh (V) #ME(Y F.S.)
BHUBRRBOLDTENF— 4 it
@' S 4, B %
woOog ® 0. 6700 +{.01 1. 7705 +0.04
BHE:, NalBE 11714, 195.0¢ 11711, 185.0%¢

REK = (WABE-BEBEE) /2 Y1L6Vx100
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Table 5.1 lLevelmeter Out Put Variations due to Differences of Well Biameter

AT E BEAN—TER
@ 22, dmm ¢ 27, 2om ¢ 2%mm
¢ 27, 2mm (SUS)

E A B A 2. 00V 2.00V 2. 00V 2. 00V
A HD 1. 62V 1. 73V 1. 75V 1, 78¢
T ®»H B AH
0. 38V 0,27V 0. 25V 0.22V
(B —R22V)
¢22.5%2100& L
. 100 71 66 58
FEONSEE
7oA EX 38. T5mm 36, 4mm 30. 5am 1. 65mm

©c $2REPRT T LAHEY  MITHBT B,

CF VTSI VIR 2N P2TH B,

ALY FEEE (Na) OHEBEOZRCEEDOE (ANIEE, HZEABRNGEBEIZI200~
450C) KL D RNV HALBOABTETBEEL SN,

c BMEN—FTOY c OAIIRF YO LTH B,
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