PNC TN941 80—168

R BRI TR
E— pNS5 o 2 DR & EE

198 0412H

IR - RAFFREEE



HRREIOBHOAFILOVLWTE, TREBHALVWADET IV,
T311-13 KRB EIIRE AW BT S BT 4002
B4 - BOMBBARMRE ARTHEY S -
VAT LBREELR BWEEZE

Inquiries about copyright and reproduction should be abbressed to:
Technology Management Section, O-arai Engneering Center, Power Reactor
and Nuclear Fuel Development Corporation 4002, Narita O-arai-machi Higashi-

Ibaraki-gun, Ibaraki, 311-14, Japan

B)14F - R KEBARFEM (Power Reactor and Nuclear Fuel Development

Corporation)




PNC TN941 80—168
19804 11 H

R EBRFIE B
e— b7y 2DBEREZE

2w mat sy =2 F oan aFT
4 m2r* @k mmt oux  F

3 =]

%ﬁ%ﬁﬁfﬁ%Jm%H%t—bﬂiyxﬁ,ﬁE,I&I%ﬂ%®ﬁ%ﬁﬁknﬁﬁﬁéﬁﬁz
FEH Ui R S FAMBEOE SR oA DEE & BE &0 Bl U7 RREORICT MW AL—
7T 11 %, B v — 7T 4 BOEND D ETRBKRETE > TV 5, BRMOHALIRRE &S,
I@ﬂﬁmmmﬁab%?ﬂ%ﬁ&UEb—%wgmsXSE%ME%ﬁHD,%®$ﬁﬁ¢%ﬁm
LTV 5s

S, 1 EAHROBETFHADBES L KEh o5l LA RMEE ERIFON a fIOREE
&ﬁ%i@ﬁ&bk%ﬂﬁd,Awufﬂﬁ€~ﬁb,Bw-fﬁ%B%l&ﬂﬁk&Hqu5o'

ﬁﬂ%ﬁ%%@&u%ﬂﬁﬁﬁ&éﬂﬂﬁﬁ#é%ﬁLtﬁb%ﬂﬁu,1&1%m%®ﬂﬁ.ﬁ
B OB LA RMELD 75 MWIHERK 7SS (- T 5, AEEE LT, MESRAKTD
OETHOMBEFEAKIcH LB IS 570, ZORMMESEEGEOTENO Na BELOE
BOEFRARLTOAOTREOPEEZSNTV S,

AN— TR 3 1 RERY 2 REEHE L ESRBEORBROE, Br— 70O LIKREEL 2K
%Eﬁmﬁﬁﬁﬁﬁz&%EE&%%%EE@%@E@%M,ﬁE%i%ﬂfuéMﬁ%%@ﬁm%
BEH5EDTHD,
$ﬁ%§ﬁ,%ﬁ%ﬁﬁ%ﬁﬁﬁ?%mssﬁzﬁxbSHK#wrimént%&ﬁﬁﬁéww
w%d bic, BES5E3 EREATD MEH] ORENE - b5 Y ROFREBFCOVT,
B HDTH B,

o

¥ REETEE V¥ —EAERIF AR
*x  BIE, () BIMBUERT, xR —Bi5E
|



PNC TN941 80—168

Sep., 1980

Heat Balance and Thermal Power Calculations for the JOYOQ

Experimental Fast Reactor

KAZUMICHI TERATA*, MAKOTO ISHIKAWA*
SEIZI TAMURA*, MOTOO DOI*
TOSHIAKI SUZUKI* and HISASHI YAMAMOTO**

Abstract

Heat balance measurements and calculations were performed for the JOYO
experimental fast reactor.
Some pertinent results of this tests are presented below,

. The heat removal rates caleulated using the air flowrates and 4Ts from the
DHXs differed from heat removal rates obtained using measured primary so-
dium flowrates and 4Ts.

The heat removal rates determined from the DHX data are about 11% larger
and about 4% larger than the rates obtained from the primary sodium data for
the A Loop and B Loop of JOYO, respectively.

The air flowrates and outlet temperatures from the DHX are measured on an

8 x 8 grids in the outlet area of the air cooler, using Pitot tubes and thermo-

couples.

The heat removal rates obtained using measured secondary sodium flowrates
and DHX 4Ts are almost same as and about 8% smaller than the rates obtained
from the primary sodium data for the A Loop and B Loop of JOYO, respectively.
The core heat generation rate (including blanket effects, etc.) calculated using

the measured individual subassembly outlet temperatures, and subassembly

* Reactor Technology Section, Experimental Fast Reactor Division, O-arai
Engineering Center, PNC.

* Energy Research Laboratory, HITACHI LTD, at present.
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flowrates, is about 7% larger than the value calculated using the primary so-
dium flowrate and the reactor 4T.

The reason for this discrepancy is conjectured to be due to the fact that the
subassembly average outlet temperature is lower than the measured value,

‘since the thermocouple is located in the center of the subasembly outlet channel.

In both the A and B Loops of JOYO, the error between the heat removal rates
from the measured DHX and the primary or secondary sodium flowrate and tem-
perature data, and in the B Loop between the heat removal rates obtained from
the primary sodium data and the secondary flowrate and DHX 4T, are greater
than the error band of the instrumentation. The causes of this unbalance in the

heat removal are being investigated.

This report is based on the meetings held in February and March 1980 in
the Reactor Technology Section of the Experimental Fast Reactor Division to study

the reasons for these unusual results.
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Qpax . Air = 1-130 Qpx - 0.736 ( MW )

QpHX.Na = 0:978 Qugx - 0.071 ( MW )

1979, 8/1—8/3 QDHX.Air

(R/V ADO 2700C)

Q

puX.Afr ¢~ @

Q

pux.1A T ®pHx.24)

Q (- Q

DHX.Na Q

puX.1A T “pEx.24

Fign 3"1

25 50
(MW )
Heat Removal Rate ( IHX primary) A

Correlation of Heat Transfer Rate for A Loop
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QDHX.Air = 1-065 Qmrx + 0.096 (MW )
QDHX.NR =0,912 QIH.X + 0,234 ( MW)

1979 8/1~
Q _ Lt QDHX.Air

DHX.Air

A ?pEx.Na

(MW )

Heat Removal Rate (IHX primary) B

Fig.3-2 Correlation of Heat Transfer Rate for B Loop
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QDHX.Air. A+B
100
Q .
DHX.Na. A+B
5
‘ X
9.
o QDHX.Ai]:’. A
% o ‘ QDHX.Air. B
50 Q
DHX.Na . A

QJ.'.!HX

« Q

“DHX.Na. B
() (-}
yu . .

ne

0 50 | 100

®mx.a " mx.B MWl

Fig.3-3 Correlation of Heat Transfer Rate
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7/6 26 MW
DHX (B) IHX (B) R/V IHX (A) DHX (A)
391. 3 393.3 400, 2 401. 2 388. 2 386. 2
209.5 210.1 212.2 '212.5 208.5 . 207.9
' s r— ] s S
QAC QAC QIHX QR QIHX QAC QAC
Na 5.02 Na 5. 37 18 11,28 & 11, 81 Na 5.15 Na & 95
Air b, 80 Air 6.02 2% 11.02 11,81 Air 5. 98 Air 6. 64
\_/ \_/ \_/ |
366. 0 364. 2 365. 5 371. 0 370. 6 358. 9 360. 2 3586. 2
B& 6 " bh6 1112 . 1085 1084 1110 555 555 .
201,7 201. 2 201.6 203.2 203.1 199.5 199.9 198.7
Temperature T
Flow Tonh
Enthalpy kealfgd
Fig.3-4  Heat Balance Sheet (25MW ) |

89T —08 TV6NL ONd



776 40MW

DHX (B) X (B) R/V THX (A) DHX (A)
406. 8 408. 4 419, 9 421. 2 401. 8 390, 1
214, 2 214,7 218.2 J 718.6 212.7 211.8
N ] 1 =5 B
T QAC QAC QIHX QR QIHX QAC QAC
Na 8. 38 Na 8 71 1Zk  18.65 13k 19, 45 Na 8. 97 Na 9.76
Air 9,98 Air 9. 98 2 18.80 28k 19, 68 Air 10, 39 Air 11.05
) D) M ) ()
L N \_/ Nt
363. 6 361. 9 362. 5 371.5 370. 7 352, 2 353. 9 349, 9
544 544 1089 1084 . 1084. 1113 556 556.
201.0 200.4 . 200.6 203.4 203.2 197.5 198.0 196.8
‘Temperature T
Flow Ton/h
Enthalpy keal kg
Fig.3-5 Heat Balance Sheet (40MW ).

08 TP6NL ONd
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T8 50 MW

DHEX (B) IHX (B) R/V IHX (A} DHX (A)
416. 2 418. 2 4317 433. 17 410. 3 408. 0
217.1 T 221.8 222.4 215. 3 214.6
A
2 B 1 B | | ] 1 A 2 | A
QAC QAC QIHX QR QIHX QAC QAC
Na 10. 61 Na 10.71 1% 28.29 1# 23,91 Na 11.23 Na 12.03
Air 12, 43 Air 12.29 28 21.84 2%k 23.81 Air 12.92 Air 13.52
) (D N\ )
N N/ N L ’
361. 2 360. 7 361. 6 a7, 2 371. 5 350. 1 351, 2 347.2
542 542 1085 1084 1082 1109 565 555
200. 2 200. 1 200. 4 203.3 203.4 196.8 197.2 195.9
Termperature T
Flow Ton/h
Enthalpy keal / kg
Fig.3-6 Heat Balance Sheet (50 MW )

08 T¥6NL ONd

891



7711 8o MW

DHX (B) HX (B) R/V THX (A) DHX (4)
432. 4 434. 2 452. 4 : 454.8 425.7 423.3
222.0 222.5 228.1 l ) 228.8 220.0 219.2
] BT b E
QAC QAC QIHX QR QIHX QAC QAC
Na 14.33 Na 14,49 188 31.29 . 1#%  31.43 Na 16 19 Na 15.85
Air 16.72 Air 16.94 2R 29,32 , 2% 31.78 Air _17.12 Air 17 63
) - =) -
—/ o/ _/
358. 5 357. 7 -358. 6 3711 372.9 345. 7 346. 8 343. 5
545 . 545 1091 1085 1083 1115 . 557: 557
199.4 199.2 ] 199.4 203.3 | 2038 195.5 . 195, 8 194.8 .
Temperature T
Flow Ton/h
Enthalpy keal kel

Fig.3-7  Heat Balance Sheet (65MW )

08 TV6NL ONd

891
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Fig.3-8

7./ 16 T8 MW
DHX (B) IHX (B) R/V IHX (A) DHX (A)
443. 1 444.5 465. 6 468, 0 35,4 432, 6
225, 2 225.7 232.1 J 232.8 222.9 222.1.
ET T N 2o Ll L
QAC QAC QIHX QR QIHX QAC GAC
Na 16,67 "Na 17.18 1¢x  36. 62 1¢% 3702 Na 18.09 Na 18 73
Air 19. 41 Air 19,09 2% 34.23 21 37. 69 Air 20.43 Air 21.05
& S A 1 \
: ) (o) (=) i)
\_/ \_/ \_/ \_/ l
357. 2 354. 6 356. 3 370. 4 371. 5 340. 6 341. 6 338, 4
546 546 1093 - 1086 1083 1117 558 558
199.0 198.2 198.7 208. 1 203.4 193.9 194.2° 193.2

Heat Balance Sheet (75MW)

Termperature T

Flow

Ton/h

Enthalpy keal kg
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Thermo-
couple
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Outlet Duct -

Rotary Cock

Pitot Tube | '

Outlet
Damper

Air Cooler
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Inlet
Damper

%—J—L

Manometer

Manometer

}fmm DHX 2B Pitot Tube

Pitot Tube

Measuring System of Air Velocity

Blower

Inlet Duct

T /

C—
from DHX 2A ] ———+]
Fitot Tube | 2] ]

Digital Recorder

TDigital Recorder

Measuring System of Air Temperature

—

/

H

D0

Rotary Cock

from DHX 2A Duct{

DHX IA

Fig.3-9

Manometer

Manometer

Measuring System of Blower Outlet Pressure

Temporary Measuring System for Air Flow Rate
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S

Thermo-
couple
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- 13—



PNC TN941 80—168

A
Ea
- 14 -

m@f ) .@,ﬁa g .
- %fa&&%ﬁ ik

INLET HEADER
OQUTLET HEADER

QUTLET DAMPER
SODIUM INLET
INLET DAMPER
FLOW GUIDE

Distribution of Air Outlet Temperature

and Velocity at DHX ( 14, 2A)

Fig.3-10

EXPANSION JOINT
MAIN COOLER

@

214.5

_T 2200°C

. .m@%&%% /
/ m..... %@w
Wy
4

43




PNC TN941 80—168

EXPANSION JOINT

75 Mw

R. POWER :

1879 .7 .16

DATE :

OQUTLET DAMPER

MAIN COOLER

INLET HEADER

OUTLET HEADER

INLET DAMPER

Distribution of Air Outlet Temperature

and Velocity at DHX (1B, 2B)

Fig.3-11
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4. FLFEERETRE
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L RER 115k DERKIE S KIC DV T E OES KRB OR M BRBESBE I & 0 FTFEEH
HIETE 3, —~HESEBOANMERR, BHARRNCEN, SFREGTTAESN TS,
LI EoSE&EEORE, HEOUEEL DFGREAEEN L. BFFHAOI Y v E—FX
DERDONZRHBHE COFPLEAEHET I L, PLERESWTBEESVERNBONI B
SHORE, EAKEOONTESESEHEDRIHOTSEE LV EHICE LT 3 THk %S
W -
(2) EEERIE _
BHMBESREISNIESEKIEIFig 4 — 1 RRT1I5ET, FEOMBESESEE, A
Ty b 25IhHET B, BEENORTMER, REKERLD 55mbEhicdh, £E&E
WIS HMBECICRE LSRR, REREABEORKKTF it THh 3, Fig
4 — 2 ICHBEHORATHIE R,
(3) HEME
EEEROBEMFERIT, FOPREDAMICH »>TED L TORICTEOA ) 7 4 RITL DAL
DRWEH LTV B, ELHEFEOKRAER, FEFERIKAAYORETZ L ohSED
RRICEM T THRAL 2. EAROHRERER (Y 7« ZAE) SCREHLLNEL, 24T
10 3A8AIE L 7o
{4) MEEER
HBRIER, BHEARKRED 70 BEMMETEBIN TV, —HREMNER, EHAIETE,
LETREFPLVERED T — 7 LOFLORBEER LTV, 18, REERERES OFLERO
& (PORBIEAG AR OME) it X 22k, RMELEIKHE L,
Table 3 —1IZ7T0FFLOFHE, BEAEESLVFLRERERT,
CCTREDOAFEIRSOMWHY CRERE) ERMCERBL, M7, RERE, RFFEADER
BESOERME,OOTNRMEL TV 3, FOEBBEBLT 77 v v MEAMEBORBRBTLEN
50.34MW, 4.46MWEEh, AFF548 MWHE LN, ERHS (REAEH D6 BHTH
3o WBZOHEHMNBRET, MUTF v b @GEAEEFHIRTHILY) ORI, SMART
a— FOFLICHT S 75 vy FORBEIALVEHL TV S,
Tabled—270&FELED T6HFLETOD, bRl L > TEHONIFLRBER -
To VTHOFBIKENTD, PLERIRHERALD T~10B5.
(5) HE
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(1) S/ADREBAEEMSBOATHT, FLREBLE{FHL T 5,

2} REFRESPEL BOHNTHT, RERBOEDIKFHEIN TS,

(8] S/AHOBENSEELATHT, FORBES S FHELTH 5,

(4) FHEESELBONTHT, RERBSEDICTEMEN T B,
S/ARBRIEHEZHHEEIHELER% Table 4 — 3Rt COXRTHEEOZDMEDH
B0DI, K, GifHE, BE 7 v 7 ZoBMESELADORNEREEAEKETHD, 0
Tof "REOMEEL, FHERLVFLE, 75 sy MEOHERBEETVC/IETSH S,
TLT, FLRBADPRERBLEE LLLBIRKITFL, 77 7y MNREEH 9 BELFMEL, €
DEGTUTDOE - b NF Y 2WPEUT 5" ToMh "RetrxEHT 5, 250

- Tch+TBFB+TLFL :
T =
out Fo+ Fat F, O

2ZT Tout TRFFHORE .
Te, Ts, To I ENETNFL, 77 ¥y b, TOMOEROSGEMHOFEEE
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[ Reference
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Fig.4~-1 JOYO Reactor Core Arrangement
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Fig.4-2  Relative Location of T/C.
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Table 4-1  Core Heat Generation ( 70 Core Fuel Subassemblies )

Orifice |Number |proon Flow Zone

.| of Subas-
Zone :embn:s Temperature Heat

Core 0,1 7 469.2°C |7.77kg/sec| 6.89MW

2 12 463 .3 T.44 10.64

3 12 458.4 6.93 9.39

4 24 449.4 6.33 15,40

5 15 456.0 4.87 . 8.02
Core

Total 70 (457.3) |451.80 50.34

Blanketl| 15 |424.5 1.23 1.28

2 30 418.7 0.938 1.75

3~5 | 143 |391.2 0.369 (1.43)

‘Blanket
Total

188 (405.2) | 99.36 4,46

Total 258 435.0 54.80

Table 4-2 Core Heat Generation versus Number of Core Fuel Subassemblies

0%9;?12031 g%:}}ﬁues s (Poors)| P core/Rated Power
'50MW;0°Y°1‘3 70 54.80 MW 1.096
50MW-1 71 "54.35 1.087
50MW-2 * 71 54.83 1.097
75MW-0 73 82,15 1.095
75MW-1 75 80.17 1 .069
75MW-2 76 80.32 1.071
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Table 4-3 Measured and Design Flowrates

Zone |Measured F | Design F | Ratio

Core .|451.77(kg/s)| 438.09(kg/s) 1.03

Blanket 99.37 102.83 0.97

Other | 51.86 62.08 0.84

Total 603.2 603.2 1.00

. Table 4-4

T-F Balance under Hypothesis (1)

ZONE

it )

Fkg/s)

Ratio {o Design F

Core

457.3

412,20

0.941

Blanket

405.2

90.67

0.882

Other

370

99.85

1.621

Table 4-5

T-F Balance under Hypothesis (2)

ZONE

T (C)

F (kg/s)

Ratio to Design F

Core

457.3

451.80

1.030

Blanket

405.2

- 99.36

0.984

Other

370.0

109.94

1.785

Total

435.0

661.1

1.096
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5. R F7ABRUBRR BT

(1) #vFA#

IRRU2REFERA V7LD R T ARE LTHBARCE R Y 7B HEEL VT T OB
D EEB,

BEBEKAT | #v7@HE| wvr@ad=s

1REFERTA 238 kw 139 kw 58 %
” B 233 kw 139 kw 59 %
100 BHE (HBLS K S F—#)

S 7HE| BHEASL | B & 4 | £rrEAE | BapR
2HREBEETA 6 133 kw 120kw 90kw 68%

# B 7 139 kw 127kw 90kw 65%

(IS KSF—%)
#:98x107%r +Q-H
v :NalhER (K¢ )
Q : RN athR /9
H: d"/?"%}—fi (mNa)
(2) BAKHAER
D BARRSBROBEE
EERFFNETO 7 7 ¥ 260 S0 BRRBEROBE LTS LI TOMY &753,
RaTHiRAE A
@ SEFRRBLETOBMAK X 28 20°C/ir REEOMMT © HIMW
@ BEFRREBEFTOERBMBORED N a BERETE @ #5C hr
DEDEEI L DERFEBRETOAIRBRAEERD B &

3MW

mrx 5°C/hr= 0.6 MW

-T, SEFERETOT S ¥ 2L oOBERBBRRERH 1 MWAEA LLILSAS,

D 1 RERNFES SORBE .
BMEBKTSASOEMEHEFIHA 75 MWIEEKTII 400 X 10°Keal /h (4 0.47
MW) Th 3, :

| REGHFEES LURE» SORBREZNONY - BROBRESH TV 3EOERIMES
(GHEREEOMAOF ADL vy VERLDEKDSE) 2R LAEBT LILLORDE, 75
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MW EERF OB (349 110 X 10°Keal /h (]9 0. 13 MW) T, 2BEMOR 27 BTH 5o
RFFESDoOBRMENI 2 v 7 ) — FERERHRICL FAS Cy MIORRE EEE T
7 7RHRICL BT 5 S LORMBAR LAY ST LiCLD KD B, T T5 MW B
DIFEFRE v MIOBRIAE LK 160X10°Keal/h (9 0.19MW), [l 75 7 & DR R 115 8
X10°Keal/h (#0.009MW) TH D, AFHTH 168x10°Keal/h (0. 20MW) &725,
B> CTEEBB LT | REDHIRIE 12525 o ORERII T TEMWIC BT 278 X 10°
Kealh (#70.323MW) TH D, BFREHAICHTEEREE 2 0.4 BTH 5,
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Heat Removal ( kecal/h)

x 103
200 T
o
[0]
0]
0o
o]
- o)
100 o
0]
0 T T I T
0 20 40 60 80

Reactor Power ( MW ) |

Fig.5-1 Heat Removal by Concrete Shield Cooling System
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Table 5-1 Heat Load of Cell or Equipments in the Under-floor Area

Unit : 103keal/h

Reactor Power Zero
(MW) | Cold sta- | 50 | 65 75

No.\ Cell or Equipment nd-by

1 |R104 ( Dump Tank-B ) 4.5 4.7 | 5.0 4.6

2 |R 105 ( OF/Tank) 12,9 13.7 | 14.2| 16.0

e E R

4 |R201 (ITHX-A and Piping ) 13.0 22,2 1 23.9| 27.0

5 | R103, 202 (Charge and Drain System ) 26.0 38.8 | 39.8| 36.2

6 | R203 ( Cold Trap) 21.0 26.1 | 22.9| 32.8

7 | R204 (IHX-B and Piping ) 9.1 9.5 | 9.9/ 10.8

8 | R205 ( Main Pump B and Piping ) 15.9 21.6 | 22.2| 24.2

9 | R206 ( Main Pump A and Piping ) 12,4 5.5 5.0 6.4
10 [ R302 (IHX-A) 10.0 22.4 | 23.4) 24.7
11 | R305 ( [HX-B) 9.1 13.8 | 14.3{ 15.6
12 | R402 ( Top of THX-A ) 6.7 10.0 | 10.2| 11.0
13 | R404 ( Secondary Piping A ) i3.2 15.9 [ 17.1| 17.6
14 | R405 ( Secondary Piping B ) 26.7 36.5 | 39.3| 42.0
15 | R408 ( Top of IHX-B ) 7.8 12,0 | 12.4| 13.3
16 | EMP of Purification System 6.9 9.0 [ 9.8| 9.9
17 | EMP of Over Flow System 8.5 11.6 { 12.4) 12.4
18 | EMP of Auxiliary System 6.5 10.0 | 10,8 11.1
19 | Rotating Plug — 9.4 | 9.4 9.7
20 | Neutron Detector 4,2 6.3 6.9| 6.1
21 | Component Cooling Fan 21.6 18,9 | 18.9| 18.9
22 | Compensation of Heat Loss in Duct 37.3 44.6 { 51.8| 53.4
| Total 275.8  |364.0 |381.1/405.3
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Table A-1

Thermocouple Calibration Results ( Metal Melting Point Reference Temperature Method )

Difference from

Reference Temperature 75MW Power T5MW Thermal
T/C Position Date .
Pb ( 327.5C) Zn (419.6C) Operation |Power-up Tests| Power Measurement
Reactor Inlet c C © T C
‘| A Loops 19794 48 | -0.1 (+0.4)| -0.3 (+0.4) -0.2 0.0 -0.2
(TE31.1-7A) '
*
Reactor Outlet
A Loops | 19794121 | +8.6 (+0.4)| +4.4 (+0.4) +4,0 -1.6 + 2.4
( TE31.1~1A)
Reactor Inlet
B Loops 19794 48| +0.4 (+0.4)] -0.3 (£0.4) 0.0 0.0 0.0
( TE31.1-7TB)
Reactor Outlet] _
B Loops | 19794 4A|+0.2 (+0.4)| +0.1 (+0.4) +0.1 0.0 +0.1
( TE31.1-1B')

* Calibration of this T/C was performed following the 7T5MW power-up test due to difficulty of
removing it from the primary piping.

This value for the correction factor was obtained at isothermal plant condition at 250°C
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Table B-1 List of Calibrated Thermocouples
Locations of Terminal Fabiicaiion
Location of T/C |Tag Number| Pannel | Terminal | Number of Type of T/C
: Number| Number 1y
421 | K002-03A | 47273 Type k
Reatcio)r Ll TE31.1-7AX : Chromel-
— —_ 47274 Alumel
oy
(=]
b3 421 K002-03B 47275
3 Reactor Inlet TES1.1-7BX "
(B) - —_ 47276
? 421 00
2 K002-01A s n
a Reactor Outlet TESL.1-1A
5 (A) — — =
&
421 -01 47279
Reactor Cutlet TE31.1-1BX K002-01B | m
(B) — — 47280
X4-79,80 | 47286 L
X Inlet (A) |TE31,.2-4 —
(4) S X4-76,77 47285
X4-65,66 | 47287
IHX Inlet (B) TE31.2-4BX| — i
X4-62,63 | 47288
X4-73,74 47290
IHX Outlet(A) [TESL.2-5AX| -— "
X4-70,71 47289
j= N
g X4-58,60 | 47291 .
_ [EXOuflet (B) TESL.2-5BX) — [ "o T oo
#
g DHXInlet (A) [TE31.2-1A | 661 |X6-EL,E2 | [BO326- 4
S IRO526- "
g [DHX Inlet (B) [TE31.2-1B | 661 |X6-ELE2 | 1h 7o
DHX Outlet(1A)[TE31.2-2A.1] 432  [X5-A07 16654 "
IR0O526-
DHX Outlet(2A)[TE31.2-2A.2 432  [X5-A08 Ki-1-2 "
DHX Outlet(1B)TE31.2-2B.1 432  |X5-A09 R "
DHX Outlet(2B)[TES1.2-2B.2] 432  [X5-A10 Thdaat- i
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Table B-2 Comparing Calibration Results of Reactor Inlet and Outlet, IHX Inlet and
Outlet Thermocouples before Test with Ones after Test
Unit : C
Metals Used for Lead (327.5 C ) Zine  (419.6 C)
Calibration
Location ~ Before Test After Test Before Test After Test
and Sensor No. Serial §i5; ( Maxrch, 1979 ) ( Nov.,1979) ( March, 1979) ( Nov.,1979)
Reactor Inlet (A )
3 -0. - 0. -0.3 -0.6
TE 31.1-TAX e A1 &
Reactor Inlet (B)
: + 0. 0.0 - 0.1 0.0
Te 31.1-7BX e 02
Reactor Outlet (B ) N
0.2 + 1.4 + 0.1 +1,3
TE 81.1-1BX 47279
I () et n 0 +0.6 - 0.6
TE 81.9-4AX 47286 1.1 .0 ;
IHX (B ) Inlet
TE 31.2-4BX 47287 - 0.1 - 0.3 - 0.3 ~0.6
IHX ( A) Outlet
TE 31.2-5AX a0 + 0.7 +0.5 +0.4 - 0.6
IHX (B ) Outlet
TE 31.2-5BX 47291 + 0.5 +2.1 +0.6 +2.3

08 T¥6NL ONd
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Table B-3 Comparing Calibration Results of DHX Inlet and Outlet Thermoc ouples
before Test with Ones after Test

89T —08 TV6NL ONd

Unit : °C
Metg;e;ibf:t?gnfor I_ead (327.5°C ) Zine (419.6 °C )
Location Before Test After Test Before Test After Test
and Sensor No. ( March, 1979 )i ( Nov.,1979) ( March, 1979) ( Nov.,1979)
]I)‘gxal( .éjmmet IRO526-K3-1-1 +5.1 +5.0 +5.3 +5.1
%}?glf;igmet IRO526~K3-1-2 +4.9 +3.8 £ 6.0 va.8
gﬁl( .?Z)chgﬂet 16654 +1.6 + 2.1 — +2.0
sy o) OUHet | Ros26-K1-1-2 +3.8 +3.6 +3.9 r4.1
ggjél( .Jé]fz)ls(zlllﬂet IRO526-K1-1-3 +4.0 +3.1 +4.6 +4.1
gg};lf 22_';1)3_(_)2“"1“ TRO526-K1-1-4 +3.8 +3.1 +3.9 +3.2
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