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The present report describes the outline of a series of reactor
physics tests conducted during the power-up tests in the nuclear ship
MUTSU, which started om March 29, 1990, The basic physics design
parameters have been confirmed from these test results. 1In spite of a 16
year reactor stop and refablications of fuel assemblies and control rods
in 1989, no change in reactor physics performance through the long period
has been also demonstrated by comparing the present measured results with
the data received in 1974. The digital reactivity meter used in the
physics tests enabled us to perform more efficient and accurate
measurements of reactivity than the conventional period method. Most of
the physics test results show the three-dimensional (3-D) core
characteristics peculiar to ship reactors which are caused by partial
insertion of comntrol rods even under full power conditions. A 3-D reactor
physics code developed for the MUTSU reactor has given excellent
calculation results which agree quite well with these measured

characteristics.,
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[3e> ) OFLHIE Fig. 2-1 WARKEHER* T L5, 32EOMEESKRIC KO B
ANTEY, chbOBBESKEIRCAHRE 2 HRC I TEHEI LTV S, NEER
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Bl% Fig.2-2 Winy,

BREESKOKTRER A Fig.2-3 WRT., MEHIE YIS0 ~<vy b AT
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Ry 280 BEBESHOBTMC4BE (REEDEMNIR) BT T3, HIREIBHES
RAHG AT VU ZAEOSIRTH S, FEASHEESKO 2BICHAZH T .
M BB ESKOBBAREL . ORFMHE NI -F 2 TE2MA S,
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YD HE 0m Ao BEABEAE LT3R ERORTET S, HEBET VIV
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WAl 63EDOEFIFEMK AR EC, PHFHE Fig.2-1 WRT &5 LEERO 4 B
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Table 2-1 Main core parameters of the N,S5, MUTSU reactor

General Data

Reactor thermal output, MWt

Equivaleni core diameter, cm

hffective core height, cm

Nominal system pressure, kg/cm?
Average coolant temperature in core, °C

Average coolant temperature in reactor vessel, °

Fuel weight {(as UQ:), t
Fuel weight {(as U}, t

Fuel Assemblies

Number of assemblies in core
Number of rods per assembly
Number of fuel rods per assembly
Assembly pitch, cm

Rod pitch, cm

Number of grid spacers per assembly

Fuel Rods

Number of fuel rods in core
Outside diameter, cm

Clad thichness, cm

Diameter gap, cm

Fuel peliets

Dengity, g/cm?®

Density (% fraction to theoretical density)
Diameter, cm

Length, cm

Burnable poison rods

Number of burnable poison rods in core
Number of burnable poison rods in assembly
Qutside diameter, cm

Quter clad thickness, cm

Giass tube diameter, c¢m

Glass tube thickness, cm

Inner clad thickness, cm
Effective burnable poison length, cm

Control rods

Number of control rods in core

Number of absorber rods per control rod
Absorber rod diameter, cm

clad thickness, c¢m

36
114.6
104.0
116.0
2743
273.5

2.77
2.44

32
11x11
112
17.96
1.50

3,584
1.053
0.04
0.013

288
9
1.053
0.04
0.968
0.045{for 3.24w/0 assembly)
0.030{for 4.44w/0 assembly)
0.025
62.5

12

61
0.737/0.69
0.03/0.05
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Rgactnr pressure vessel Thermal shield
ﬁ -type nectron
Coolant ‘-’/\~ @ source
Core barrel /'//_\

Baffle plate ™

iy

B-type
neutron
source

35398 —

i 1079.6 1

Dimensions i _
3.24 /5 Fuel assembly imensions i mm
O 4.44 Wy Fuel assembly

[ No. | Dia(mm) | Material
D | 1948 (arhon steel (304SS cladding)
D 1152 ‘
D 1830 qp45s
| @ 1300 Ho0
® 1 1480
T@ 1450 S
| 254 | Gontrol rod pitch

Fig. 2-1 Core configuration (1) : Horizontal section
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- 30 g1 ' 35
= 1120 — T - 1040 167
T 1008 - 185 + 625 “+— 311 =

2| | Iy Burnable poison  Zry-2 2
— :le[]ﬁ}/_&/ LT I s
S 7 Z = =
= E”?jr Active length of fuel gﬁnd 2
= || 4 718 . 38 57
“me— 3 ——+— 31§ —— 29—+
—] ) Neutron absorhing part of cotrol rod -] 30485 p
304] |2 1070 146
/ $s | =g 2 b
Follower 80
Iry-2

Fig., 2-2 Core configuration (2} : Vertical section
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O Fuel rod Dimensions in mm.
© Burnable poisen rod

Fig. 2-3 Core configuration (3) : Fuel assembly
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3.5 BB+ TE O EEE

$%fm,ﬁ%ﬂﬂﬁmﬁﬁ@%%ﬂ%%ﬁwowfwﬁ%ﬁwa,&1f@.ﬁ%@
TS5 RS OKEECEE L GERE, EHHABEBCHOVT, 3.2 TEFPERROAK
Rl IC R o R RO TR T 5.

3.1 FEFOFHEE
3.1.1 AT EE

PR RM G REES 2. PEEN 2REHHER 40858 F v o FNDH
BEInTwa, cOBHENERO2F v+ 2 VEPEBEABO 2 F v v 20 R E
HAL TS, REERKE BRILHHRED . PRESERGEDEECE . v REHE
FmEsEs (CIC) FIEMEAERA (UIC) BALLATRE., ChbDa b, RERTTH
SR TFHELTCE I F v v2ILOBRENHS. T N THOBHEERSEORS
B HCFEYEABROAOEESAEFRL TV, ChhOREER, Fig.3-1 WK
T rAWEFFEEHEROMINCS 2 1 REREAZ v 2 RCFLF Lo 6 EE 1400mm O
MBCREOEHKCEEINTVS., ChbFHTFRHEBORKS Fig.3 2 . MliaGD
¥ EEE% Table 3-1 wind,

3.1.1.1 $RiEMAS

WESEIR O NI-1 R N2 02F v 320 E0ORD, PEFRVY VLS
1% 10%cps (AFR WL TH 107 2% FERL <L) ¥ TOFEFHEELTNT 5, W
MEMAE T AACHBERSESFEFFEROHBERHRES LCREINTEY .
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Characteristics of three-types of neutron detectors

Neutron detector

BF+ proportional

CIC; Compensated U1C: Uncompensated

counter ionization chamber ionizaticon chamber
Type ND— 8h37W-55 ND-—- 8620 ND— 8630
Size (mm)
Diameter 25 ¢ 30 ¢ 80
Length 763 4786 476
Effective length 665 360 360
Voltage (V) 2000 800 800

Thermal neutron
flux range {(nv)

4x107 2~ 4x10*

2.5%108~2.5%10"°%  2.5x10°~2.5%10'°

Sensitivity 13¢ps/nv 43107 '* Amp/nv 4x107'* Amp/nv
Rackground Compensation voltage
< 0.3cps —~ 20~ —50V

4.44 w/o

Fuel assembiy

Neutron source

Fig, 3-1

Pressur vessel

Control rod

Locations of ex-core neutron detectors. NI-4 and NI-5 are

firstly used as intermediate range monitors when the reactor
starts up, and renamed 'NT-9' and 'NI-10', respectively,
when thevy are used as power range monitors
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Control room
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BF { i , _ —— .
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N2 ; i | amplifier circuit amplifier amplifier
BF, ! ( Indicator )(lndicator )
—{Preamplifier |-
NI-3 :
(Spare) (a) Source-range monitoring
( Indicator) (lndicator )
CIC - - J
[: Logarithmic Rate
amplifier amplifier
NI-4
cie L ithmi Rat
— ogarithmic ate
amplifier amplifier 1
NI-5 ] |
cie C Indicator ) C Indicator )

{b)

Intermediate—range monitoring

Indicator

uic
=
amplifier —
NI-7
Recorder
uic
DC S
Ni-38
CIC - -
— Logarithmic 06— |——{ingicator_)
amplifier amplifier ————
NI-8 (NI-4} {
Recorder
CIC
— Logarithmic DC !
amplifier amplifier

{c) Power—-range monitoring

Fig. 3-2

Block diagram of nuclear instruments
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Nuclear instrument
panel

NI-1

Count-rate meter
JAERI-161A

i
Pulse signal = Discriminator iTimer—Scaler
- SiE JAERI-1794A JAERI-201

Logarithmic =
count rate

i . JAERI-161A
Ni-2 ‘

i
Count-rate meter {

Puise signal =+ Discriminator | | | Timer—Scaier - —{Pen recorder
&n JAERI-179A JAERI~201 = Yew-3066

Logarithmic =
count rate

|
Count-rate meter J
7] AERI-15T1A

Ni—3 ]
Signal i - Amplifier Discriminator ~LTimer'--Scale:'
ignal line JAERI-156 | | JAERI-179A JAERI-201
. HV supply
HV line - JAERI-191
.. Power supply
Preamplifier + JAERI-1125

Fig. 3-3 Block diagram of extra nuclear instruments for source range

Nuclear Two=-loop moderator Moderator pressure
instrument temperature signals signal
pane! L i l
NI-4 DC amp.{|{DC amp. DC amp.
- I
' Pen recorder Summing | Tav P
YEW-3066 circuit
NI-5 ‘ —
-
Standard voltage; || |Standard voltage
generator generator
NI-6 I
[P
Signal — Picoammeter | |DC amplifier | | Reactivity | Pen recorder
g KEITHLEY 610C{ | SANEI 8L05 meter GRAPHTEC-622
HY suppl oo @
, upply ‘
HY ling += JAERI-191 { 800V)
I CY supply _
CY line + ORTEC-556 (-20V)

Fig. 3-4 Block diagram of extra nuclear instruments for intermediate range
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DC 103V

Control-rod drive panel]

--------- Scramming breaker (SCB2)

Sub breaker (1-CR3) Clutch
e T
Sub breaker {2-CR3) Clutch
% oo
|
istm breaker (12-~CR3) Cluteh |
: 4?/—\?_ TS ———

[ Extra scramming signal circuiﬂ—

‘a'~contact 1

Fuse (1A)

Fig. 3-5 Block diagram of

\R T o— NN
§ ‘a'—co'ntact 2 Fuse {1A)
‘a'—coﬁntact 12 Fuse (1A}

< o— g _o-

Reiay SWitch

:EAC 115V

extra scramming signal circuit
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Reciprocal Count-Rate {1/M)
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\\
Ay
09 1 1 " 1 1 1 N t A . 0.00
500 600 T00 800 300 1800 1070
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G3 G4

Control Rod Withdrawal {(mm)

Fig, 4-1 Reciprocal count rates recorded during the initial criticality

test
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Fig, 8-1 Time-dependent behavior of neutron count measured by multi
channel scaler for NI-1 (unofficial test)
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Fig, 8-2 Decay curves for NI-1, -2 and -3 after reactor shutdown with
one stuck control rod (unofficial test)
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Fig. 8-3 Decay curves for NI-1, -2 and -3 after reactor shutdown with
one stuck control rod (official inspectiomn)
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Fig. 9-1 Decay curves of count rate recorded by a data processing
system for NI-1, and -2 after reactor shutdown
(unofficial test)



JAERI-M 92-172
1 0. #3358 £A4 ¥5 B 17 B B2 OF & 77 AR BCH = S BR

0.1 H

BEHEERCEDAERBITREL S EREEREZ CLAIE, TOBETHENR
EREGRECEEHEDGRIBEL, cnoMBHFHEERAB—KY 5 2ERET 5.

10.2 BT H &

TR 24 3H3IHI18K105 ~ 4H 241588305 (B FHE)
THe 26 4H 20 108335 ~ 4F 2H 12K 175 (Z2RE(Q73.50EFEDA))

10.3 HERTEHR

BEMRE 36.9°C, [EJS) 12.0ke/cn?*OIRRET , FHTFHE L <A N8 OFEFMEICL
- 1x10-°Amp BETER & Lk, Fig.10-1 Wind &5 WBERCHERRERTTE
% RS EEE KB (273.5°C, 110kg/cm?) T, —RWHA K Y T T X2 EHERTEL
%vn—w%&UME%t~&%%ﬁ&Lftﬁéﬁko%@ﬁ,ﬁmﬁﬁ—ﬁ%mﬁu
5 +50pem OB AZ LS CHBA®EGANBG2 2 REL, REXERERTLED ER
S RIEEEEARE L, RIGE DMERIZIE NI-6 WHEEL T V2 UVRILE
STk ORMEL I,

Fig.10-1 W HEHMBE - EAESRMEORKRLRT . BEMRENY 230Cx T
g, FORBOSEEI L - T ThBG 1, G2HELWAINTHD . SHloREEY
W-TGATRGELRZFHRELTVDS.

Fig.10-2 R EMEBEE FAPO v L 2 - FRFOM ( 1LKFHKEN % 21.5ke/cn’
KRB TH5. BEMEEN—FOHETERLIBY, chuf-> TRICEDAD
FHECELL, PHFROBST 2BFOH S, ISES 2T » TRCEL T SER
BB FRCES BORIGEABET 2 ACHEBEZIRECATHE, AT v
T On| X ER G HAEORDRIGECIKTEL . SR ERER 2906 1550H
BT -7, « OROREEEEL (i 8pen) REBEMEELRC LD, BEMEE
G (Ap/AT) W, RIEEEEAp tBEFABRAT LR ELTHE LK.

Fig.10-3 &, BEHBEGRROMNTH RS, A &I~V F FEERALTRAELX
@O R 3 RICILE 2 — F STEADY-SHIP® W L 23t HE & LB L b D TH 5, SR
%ﬁ(ﬁgs&wc,ﬁh13%ymﬁ)@ﬁﬁﬁﬁﬁ%&m%—mmwmf&éw,ﬁg
MEBT 2N THEERY L, EREE  EH (BE 273.5C, £ 110ke/en®) HEH
T —%mmﬂﬁﬁfb%a%ﬂlﬂﬁ@ﬁﬁﬁtﬁﬁf%&%ﬁ@%ﬁwﬁékﬁﬁm
Ko, BEAAERALLSHEONETCIRRNEI N T — 2 A0OBBEHNKS . X
. NUF FECEBHEOBECHNTTF-20E 623N LBRHTHS.

BEMEEREOEHEE, FYEFEE S TO~ERS ASSEMBLY-SHIP 2 - F*' T
Ve L . STEADY-SHIP 22— FICA N L TEMBEEAHAL . RCBRERCHIGI T
HEROA RT3V TE20HELITL, MEOENEREROEL LREMREREE



JAERI-M 92-172

KDT 2, £k, HEBCPDEESIORENZ20E, ELIET 2 HLOEHIE
EOEBBERLTREOEGHEB bR ES, BHENTMAELZE-TWVLWEABEZRS
had.,

WHEMENRE (Ap/AP) &, REMIBERREERIC. NEEEERAL EED
TREBAPEDOHTRDLZCEMNTEZ. AERBICLBVWTREN ERICHS KIDEE(L
B0 T, HEBREITbAh -k, AEBETR, MEHZA TV A THEOHE
FOTI U P BECEIDTRESRRD —EREET AL DN, 2ORIEERPESR
CTEIROREEOREMBEENS -1, 208, FHINEORICELLECEES
BETICHE FBESTH & E L, Fig. 104 WKL T, D v - A Kilgkah
KEORIGETHY . OCHEHMEPOREEILICISZMEAMAMETH L. RENRME
Ekd, —EOENTEETES LRCH » TEROICRICEDREMINL L EBDDY .
CORREDLEREMENFRERD TS

Fig.10-5 &, M ENFROPEMLGEHEA LB L cbOTHL, OHABS5OOD
HEE, OFAEH 4950 FEME (~VU 4 FiElck ) ., @HID STEADY-SHIP O — FiC
B 3IRTHEBERAERT. EHERIESEMBELRENIT 5 EhoBEME NG
EDE a0, #FOMEWE 1.1~3. 4pe/kg/cm® O h IR b DO THEH EBHEHEINK.,
i, HEMEE . MEMGERROBSLERK, s3E0ENEATOHEMNBEERLIHE

kwfﬁﬁﬁVﬁﬁﬁﬁfﬁﬁﬁ@%%%kéﬁf%2mﬁ%%ﬁm,ﬁ%ﬁiﬁ%

f@%h%ﬁ BRI A KD T

10.4 FF

MEMEEGREISMESEKC —11.3~ - 55.6pem/ COBEOEAER L . 3 KT EIE
RUIBA SFOHN FARBC BT 2HFEME L —RLTWVE.

REHITHEKREITETH LM, 1.1~3. 4pen/kg/em? X WETH S, EH 4950 H
HERRBL BT 25HOHEMBEEHMH-BL Y, tEEbchFIBRLTY

Z,
FTdpo BFLCEARE I N 3RTCHE D — F STEADY-SHIP &, WBEMEBEERERETEN

FHAFHET LB EFEFLE L TCHFMTHIC EBERI N,



Control~rod position (mm}

Fig. 10-1 Critical control-rod positions with the variation of modrator

JAERI-M 92-172

1200 — - - . , . : J120
1600 F Jica
sool 1 a0
500 —_ ] so
3 Caontrol rod
G4
a00L 1 ao
[ .
206 1 20
r Control rod 1
L G2
DP 3 1 A " i " 1 a N 1 " n ] " i 1 " " O
0 50 100 150 200 250 200

Moderator temperature {°C)

temperature and pressure

Time (minutes) —»

Neutron flux
{NI-6 current; x10-%A)

G 2 4 8 8 10
T T 1 T T [ L i
- Pressure =
2
880 - 21.5 kg/em a
~  555za
L 565mn =
870" Reactivity (pcm) /7
Ti0 26 0 20 10
L. Neutron .
flux
660} N -
G4 position _
S4dmn
- 555 7
Moderator
~ / | temperature ; T
850 \\\ T
~ [Reactivity -
o 1o o] | A
L 1 H 1 H 1 L | 1 ] L
110 120 130

Moderator temperature (°C)

Moderator pressure {(kg/cm?®)

Fig. 10-2 Recorder tracing accompanying moderator-temperature
increase and control-rod withdrawal



JAERI-M 92-172

c T T 1 L] 1 T T 1 T F T T T T [ T T r Ll T 'Y T i' 1 T 1]
,~ - @ -
&) @p
:'é‘ I %@%g%ma@ :
"20 — - -
Q e d
Q a L B°0n° -
5o -:~ﬁu®p .
T = I i N i
‘5 5 r m@a b
QA5 -dghe o _
€2 40 « Calculated Q%é%%%-
@ L J
- ':q:S o Measured {1990) : @%%
Y0 9 Measured (1974) % 3_%@ ]
S L
- -0} -
<
g L .
o
= - i
-30[ H : 1 L i R 1] 1 | 1 Ll L k3 ' L 1 1 1 l 1 i N L f i) L 1] 1
0 50 100 150 200 250 300

Moderator temperature (°C)

Fig. 10-3 Comparison between measured and calculated moderator-
temperature coefficient

llua LI I'] 7 TF [ L] I EELEL l'[l Tl l LELEEL R I llerTlll[I T 0T ‘ LB L] l[l’(l T 'i T 1T 11
L a )
B0k a
- Moderator pressure ]
o S0 coefficient (pem/kg/cm?) B
e r ‘
3] - / J
a o 1.394 b
e 40 = -
> ]
.t‘ r o |
s f
= - g 7
0 - . ]
g r l.i/zr @ ® ]
i 1.48 .
= op 2.84 1
- a
X 3.23 E
-20+ g Measured with reactivity meter 7]
L o Corrected for temperature change 3.38 -
_mf....l.llll.‘..ll...1...lLL...|...‘ttlL.|....|....|11,.|.‘.f
o 19 20 30 40 50 50 0 20 90 100 11 120

Moderator pressure (kg/cm?)

Fig. 10-4 Reactivity changes caused by pressure increases



JAERI-M 82-172

e Calculated

BN
T 1 ¥ 71 I T 1 F 1

_ i

- ]
=] .

[&] —f
= o Measured (1990) .
X @ Measured (1974) i
g ° ° L

2 aask ol o] -
0~ L @ . =
@y - ® -
28 T :
oo - a 4
v E 21— = ° -
Se [ @ * ;
To | ) 4
% 1' o * ]
[=] — |
= - i
GE Il 1 l 1 L LN l (i I 1 I L J 1 I L o L. l L Il L :‘l

0 20 40 &0 80 100 12

Moderator pressure (kg/cm?)

Fig. 10-5 Comparison between measured and calculated moderator-
pressure coefficient



JAERI-M 92-172
11 . #h) fE0 A2 525 (o 52 L5 B3R ) a2 55X B

1.1 2 W

ERET I RAE ((1RAHBEE R 273.5°C, EEH 110ke/cm®) B840 T, filME
BTG IREG2OMNSRICEMAEEEET 5. AEHRE . BREEENEDT
MEwERAL . BEFFERCEST 2. & Hc. WmflEE 7 v — 70 ML EMESSIZHE
LwiC &EAHERRT 4.

11.2 B EMH &
R 2 AF4AH6H 940 ~4 A 6H 1885370 ( HERE)

11.3 REBHEXROHR

E R EGRRRCENFRBMAE KB TR (FR2F4A2H 158500 # 7)) . JR-FF
2—HEE LR, BORTFAFABREL . BREZSHD FRERCERER L DFEYEL R
OFMFERELANEZRELBCERL 2, DT, BERNN ELREOME . #IHEE
fili SR E AR BOIETHB R A2~ S .

11.3.1 RIEFH S HBRAEO R

HERHOBERAEREL &, HIEES L — TG 2 2EMICSHEL TH 30pemd IGE
EFICE A, PHTFES —EOFREE (2508 T ERE S, PHETFHOBEEY
RIS F » 79 B LM IMFRLVALABERER D EREL L., Fo 7T
—R B EEEO R ERFE T N4, 5 Ofem, B 2.5x1077AT, BB EETIC
BfanTwyad NI-6 Tk, # 3.3x1007A Thotc, thoOBMERRP L. LIRICE
M 2R FEYEARE, PHFEL AL E NI-4, 5 WDWNT IXI077A LIF T
iR BRSO Al U {

11.3.2 1 40 4 <5 i B A 12 ) o el B

HEEEH FRMOEZR THOBBHEBMNE S, fEE/V-T63 . G4dE5]
X, G2IREMSEEEON 608mm, G1EEEARETCH-. CORELSL, BRX
BHMEERLSAUEERLOD, HEET V-7 G 20K 15m MAKRTEG ! OF 15nm
S E A REHICHE L fo. C OMORBEERECHS RICEEEE T U 2VRIGETIC L
NRELR, Fig. l1-1 3, NI-8 ek 2PHTHE, RICERGEESFHRED~ L 2
- R O—FTHD ., PHITELALBNL L I—F FOT VAT - b OF0%ICE L
Ko G2AMBAL, £, PHETHELAABFHMEL - BEATG 1 2513 HEWBS
BESZKRDEBELTVS., CoTtBMNENREOE LS, REEIV-TG 1 KTG 2
OO FEIGEME S KD, FIFCEAHERTEL KD, i, AERHEE. BEFE
WHERAHIFT2ESLS, FIEE 7 L—- TG 1 RG22, £WANMED S 600
mm FTThoTe,



JAERI-M 92-172

REFHNRETOBE - ORFRHHENVEOWERZE S Fig. 112 WRT., 7o b &
O BCITRONKERAEENE, A HHAVEOEN FERBCBI 2 MEES T
. FEl. ERE, "D HKHEEI A 3RTHB 2~ F STEADY-SHIPS it & 2 3t &
R TH B . STEADY-SHIP W K 23+ BIC T 3 B ERIE, ASSEMBLY-SHIP =1 — |8 %
FIGTER L. e, BIMBEORINSEE, |RTHXEI— F ANISN 27 3Ea
NLMBWOE (=PHTR/PFETHR) 25 HEEHBEOEREEE LS54 80 Lk
DEFTNAL L. Fig.l1-2 THRTTRIOE, BEFHH T35 ) OWRE Y08 S —
RICE A~ FIEBHBERETHZ. c C BN BEEHEENBHBESEA9FD
HAOERFBRICBT 2HEFRLFEI B, B IEB R EOBEIcTESBE L
TN ERMETER, £/, JIEHRE y=x OBEHUMLTHHTH O | HEE
TU—TGIRCGZORGEMENZEFLINC E AR TE e, BTEME O &
TRETOHENHZ, —F, ﬁmmﬂMPw&aﬁ%#%ﬁ PIEMEEEF I —F
ELRLTWS, COZEDE, BFEEETICHEBESFLCESCEAINS o 0

&%%W@F@@%mm%mfw,3xnﬁ%m§£fééctm,a8mko

Fig. 11-3 WCHIffE IV - TG 1, G2OMSNICEMBEORFEMA T4 . WHHE s
V=T OB NICEMEERS-HNLTEy, NICEWRERSBELCEficd sz &5
Ihtc, £l, EM TR STEADY-SHBIP I & 258, AlFEAECHE LT LS,

11,4 FF M

mEEN DEARHENEOME, BORIEENEM S, % BI7L—-JG1l, G2O
i O K IGENROFMMUEBE S >, Ehe, mAERNNERR ML E O
ﬁm,%mw$®mﬁtﬁﬁ%®%%&¥ﬁbfw%c&m%,ﬁﬂﬁ@@t#mmbﬁ
HWCEMDBE L TCL RN EXBRINL., BRAEBVEOMNEE - AEBEO LT O
R, KB FUI3HEHREEEZEND LB b0, —F . 3R
—FEFRABE L —HER L. CORED S, B HEE P BB AE L 3885
AZNS T OIS LETIFOFLBIFTE ., 3SRTHENHEETH L0 & B LM,
Wig o T,



JAERI-M 92-172

Moderator temperature (°C)

268 270 272 274 276 278
1 T t —
Neutron flux ] ;
ST .
d <’ G1: 459.5mm
1
1 \,\\
1 — .
G2: 293.5mm E
1/—/
// AR —j:
< G1: 446:mm
\ : Moderator
~ 1| temperature |___|
N T~
——
G2: 304 T
]
- / —
2 3% Gi: 432mm
=
T \\-—
3 << oo f | ——— G1: 419.5mm 1
———| Reactivity
\
- /’4__.-’-'.*,,
. "/
| G2: 326mm s B

-50 -40 -30 -20 -10 0 10 20 30 40 50
Reactivity (pcm)

Fig. 11-1 Recorder tracing accompanying the Gl withdrawals and G2 insertions
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Fig. 15-1 Response characteristics of ex-core neutron detector NI-G.
The solid lines denote measured results, the other lines
show calculated ones. The fixed elevation of G2 rod group
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