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Core Hydrodynamic Tests and Determination of

Core Flow Characteristiecs of JRR-3

Yukio SUDO, Hiromasa IKAWA, Kazuo SHINOZU
and Hircei ANDO

Department of Research Reactor Operation

Tokai Research Establishment, JAERI
(Received June 1, 1984)

With a full scale mock-up test facility, core hydrodynamic
characteristics were investigated of the research reactor, JRR-3 which
is to be renewed at 20 MWt. The understanding of ceore hydrodynamic
characteristics is essential tco the design and analysis of core thermo-
hydraulics.

This report presents the core hydredynamic test results and the
characteristics of the core flow of the JRR-3 which was determined based
on the hydrodynamic tests. Core flow characteristics including the flow
distribution in the core at the nermal operation was determined, taking
into account scome differences in configurations and dimensions between

the mock—up test facility and the JRR-3 to be renewed.

Keywords: Research Reactor, JRR-3, Core Hydredynamic Test, Mock-up Test,
Core Flow Distribution, Thermohydraulic Design, Normal

Operation Condition
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£3.802) HEEER 0%
H = WER | m  # | % E . K%
. (m”2) | (m/sec) | m 3/4r) (%)
). D A S ML ‘
-1 27.102.2 3.31 2.9 | 22.9
-2 . 20,581.4 3.31 245.4 17.4
/=3 . 42,070.6 3.26 493.7 35.0
2 EHRPBH BT | ,
s-v1 5710 2.12 4.4 3
-y 2 1.041.6 2.12 1.9 6
>3 2,455.0 2.16 19.1 1.4
3 7+ m TEURKIESR | 15.628.8 2.69 151.3 10.7
4. k¥ w7 §
(Ek> v o —EMk | 7.514.7 2.78 75.2 5.3
=E) g |
5. <Y U9 ARMEES |
(B), (C) |
L 2.670.4 2.07 19.9 1.4
LRI (014) 2.463.2 3.73 33.1 2.3
6. BERES (A) )
Pl . 1.519.8 2.59 14.2 1.0
| kEeo7 (RMEGE] 3918 2.67 3.8 3
E) | |
7. BEREL
(B), (C)
PEls. 688.0 2.23 5.5 4
| AR, (#10) 3142 3.84 4.3 3
k¥ o7 (RHEKE! 3018 2.67 3.8 3
(A 3
ko7 (RMKE! 3918 2.67 3.8 3
‘2 (B) . (O |
8. FLFAERES 39.3 5.87 K: 1
. BEY/RDE 389.6 1.67 2.3 2
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#3.8(b) HWEESHER BN E
| ‘B WER | m & | om_ B KX
: - (m”2) ! (m/sec) i {m 3/Mr) (%6)
1. B AR B JREIR | '
-y ' 27.102.2 4.44 23.2 | 2.1
ey 2 20.591.4 4.42 307.7 17.4
gf—ys | 42,070.6 4.31 652.8 34.7
o EEEEIMELERME |
-yl 510 2.81 5.8 .3
v 1,041.6 2.81 10.5 6
L=y 3  2.455.0 2.91 25.7 1.4
3 74w 7 HMKEES | 15,6288 3.55 199.7 10.6
4, XK¥+ o7 ;
%%?yy§_ﬁﬁwi 7.514.7 3.67 99.3 5.3
5. <YYo ARMBGES |
(B), (C) |
75 T8 2.670.4 2.86 21.5 1.5
L BEA (214 2,463.2 5.05 44.8 2.4
6. BHMES (A)
758 . 1.519.8 3.53 19.3 1.0
k¥ o7 (RBAE 3918 3.53 5.0 3
) |
1. BHNES
(B) ., (C)
75w 688.0 3.03 1.5 4
AR (210 3142 5.20 5.9 3
k¥ w7 (REGE! 3918 3.53 5.0 3
L E (A WD | |
| RE 7 (RHEE 3918 3.53 5.0 3
2 @®, (CM
8. 7LF AERIHEE 39.3 7.96 1.1 1
9. BEY /RO 389.6 2.27 3.2 2 |
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#3.8{c) MEESHER 100938
& = WEE . m B | % ® O iE
(m"2) | (n/sec) | m 3/h0) | (%)
B ﬁﬂ%%%ﬂﬁ L o
-1 27,102.2 5.59 545.4 | 23.2
-y 2 20.591.4 5.58 413.6 17.6
/-3 42.070.6 5.39 816.3 34.7
2. AR S AR |
vl 577.0 3.29 6.8 3
-y 1.041.6 3.29 12.3 5
-3 ' 2.455.0 3.54 31.3 1.3
74w 7 AR ER | 15,6288 4.44 249.8 10.6
CKEe s 7 LT 4.47 120.9 5.2
JEXT 72 ﬁmmé
~Y YO LARHBES |
(B, (C) E
e 2.670.4 3.50 33.6 1.4
 AETL (014 2.463.2 6.25 55.4 2.4
. BHEESZ (A) |
75 75 ' 1.519.8 4.37 23.9 1.0
k¥ o7 (RMGE] 3918 4.39 6.2 3
1) s
. BMREZ
(B). (O
TSR 688.0 3.75 9.3 4
 ARIRL (410) 3142 6.45 7.3 3
A¥ o7 (REEE! 3918 4.39 6.2 3
E (A D o
k¥ w7 (REEE! 3918 4.39 6.2 3
£ (B). OmMm
U AEREE 39.3 9.85 1.4 .1
. BEY/BIE 389.6 2.82 4.0 2
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%30 F-sOFHRMEOTF 7 B :m,/ s

o | % ®m % % 1DH .
L i— 3 {EE : ! ; ; ! ! .
(%) P2 . 4 1 16 17 0 20 ¢ W

| '3.66 (361 (362 | |
D5 . : i .  3.63
| /1008 894 .997 |

§ 1371 1354 i3.62 | -
. D6 t : : ! 369
60 | | 1.025( .978(1.000 e

13,592 | i § 13,54 |
: : : : ; 1 3.53
997 g | 1003

G4

1364 | E | 13,63 |
f I , ? : 1 3.6 4
11000 | g 89T

G5

| 480 (478 47T L
D5 J . . : 4.7 8
. 10041000} .998: |

| 14.85 1475 (474 |
| Dp ; : : : . 4.7 8
80 | : 51.015’:.994;.991; :

4.6 2

P4.60 | i P 4.6 4
G4 | ' ' : '

996 | 5 § 1004

L 4T : i L4077
: ' ‘ ' i 4.7 T

Gs , , . T !
998 | g | 1,000}

g '6.32 1613 1607 | |
D5 : f ; : $ 6.1 7
| 1024} 994} .984 |

o ' 6.36 (606 1603 ! E -
' D6 : : : ; ' 6.15
100 | ; 1034 .985; .980 E

1583 § | 589 |
L .995 | | § 11,005 |

G4

6.04 | § § 600
. . ‘ . . 1 6.02
1003 | | | . .997

B FoEE, FE RE/TIERE

¥43 —_
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7310 mERHRRED F -4 B ms
W = woE i Pt i #
(%) B (m/s) TEEBOEICET 3 HE
3.23 —
F 3
3.92 —
3.32 1,028
F3r
3.32 1.031
60 :
3.27 _
F5
3.33 —
3.28 1.003
Fsr
3.35 1.006
: 4.33 w _
F 3
4,34 —
1.34 | 1,002
F 3r
4.34 1.0
80
4.35 -
F5 :
4.45 —
4,34 0.598
F&r
4,49 0.993
5.43 —
F 3
5.44 —
5.52 1.016
Fa3r
5.43 0.998
100
5.48 —
F5
5.56 .
5.28 0.964
Hbr
5.98 0.968

BB R SRR MR
FE B R A
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4. PR ZEEEEB IR EEN T 0 TR R
T ST R OUGE

4.1 BELRETEREARECURE

1 Hiy

KAEL . RE SRR AR A RN E~S 0T, BIETRLALTY 7Ty
S EREETOREES L, T CTELA IR SRR VRTINS
HRES &R FOHEFEORSEARI L LT, JRR— 3 TOREESZITEL
EHEF L LDTHE, TOEKTRELMBE LD, BF, FEHEORYEORIERDY
JRR— 3 DHBES OFERH 5 ETHEN B,
Q) EESE

MR SRR MO TIEICH 0B © F —EORBAR 4 1 1CRT, ¥ b —EIEAEs
1D R F UL A BTIRTED, BES2 AL TS 1 A4 1 SBHERCITT 5hTH5,
50 4.1 1CRd £ S ICBOEHE R0 & 600 mm T AICH I BN TV ABEE & 2L LOEE
AP B LFE uA R B, X, BER Bims 5 100 mm FARINT 5 Tv 25EE & 600
m T A B 5370 B BIEED £F AP, /5 05k £ = 500 mm € 0 % i B # 15 K R
AR B, CCT, u kU A FRTERD B,

u =k _/ 2gAP1/7£ (m/s)

AN

] = __ =7 _
7 _u_z (=)
D Zg

z iz, u i (mss )

k R -EEK (=083%)
g DEAMEE (m/s?)
APy ERE (mmKED)
ko EEmEEEEEARE (-)
APyt ZFE (mmkEE)
£ EFAERMAEE (=05m)
D RO SMmAKAEZR (= 0.00464m)
7, kD RERE (kg/m')
Thbo
FEAME LTI, £HE2360mY h & 100 %iEE & LT, 100, 90, 8C, 70, 80% D&t
5 4T & 3MFEREIT 5 2.
HEBENEE, 2 48 TRALFELEFA-TH D,
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(3) EERESR

£ 41 CHBESA 60, 70, 80, 90, 100 % D OEERIPEIE T RITE S0 FEE T
42T S 4L P RE AR R B D R R R AR A& i, RBRES, LA
S o Re . BRI By B4 2 TR TS B 531 L7 A ERe D
%%%ﬁ@ﬁ,ﬁ@tmﬁﬁﬁﬁfmvrtfﬁ%o%%%%u@b%b@%mNLfﬁm§
AR 27 TEDRK

1/ A=21log (Rev/ 4)— 08
B O hsESIc T A 2 — v T vy T DA,
L/ A= —2log ((/d),/371+ 251/ /Rev/4 )

e d=0.0004 & L BHEDIE SiC A - T B L bbb, LT, &/d = 0.0004 &
2 T FEHLE 0.0015 mic i L ZM7k FE F de = 0.00454 micttd AW EMDIEE: e
gL, REPREmMRECHENT AETES, _
%of%ﬂﬁﬁﬁ@@@ﬁ%%ﬁl&Lf,j-w7Wv7®ﬁT%ﬁ:ﬂﬂ%4%Lt%
DEAER WS C LITT 5o

4.2 TAOTEBBERT S 7 IRRONE

L B#
30 EIEESHNCERTEREL R, Ty 77y VEREBORENRBERL 72 07
ﬂ%ﬂ%%&@ﬁﬁm@ﬁ%l:&&@@mﬁ%@,7zu?ﬂmﬂﬁﬁ®ﬁﬁwﬁwo7

s o 7 AR T OFENEL X SE e, 33 MR TR ORE OEIHTEIRRICH
3 2L Td 7 0 T EMREEER S S ERRETOBERTHE T V7 s ORI LS HDL
EZ NS,

5 ¢ 07 BB EE T I R B B R & 0D oy, L b R

e LE UEERAGEL F LA, BEIO E R B AT BERL R Z R DRI
o,

PEDC e, M43 CRTRAT ST 5 BIRERD T + 0 7 MBRER L KE Ty 77
o TREEE AL, FERES CWET 47 5 AT ORBIRKABE RRIVCHES, &K
EOREAHDD 1o
(2) KBTI

EE G, 2Rl ELA—THY, 7o THREEROEMEVEGIR 2.8
CRTIEDTH Do
(3 HBHRLT ORI

£4.30C, WETFTINOF7 + 07 LRHERTOMES AfcififE, 1B7 + o 7R
MR TRE S AR LTS TR TH 5. HESIG 100, 80, 60 BOLITROBEES,
7+ 07 HBEERTRANELTED, ABOPRPBONTOLOBDR 5.
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s, wERNCRBIESERE LT ENEHET LT 5 DFENS fupic, MR
Ehfos, 4P 00 F FHRE AP (mKED 5 X OHIA 7 » = 7 HIRKIO 2RERRFEKE £ D%
LK DB TH 5,

RO FE AR, TR BR T O A B 5.1 (DB BRET RN L0 TH
D FIAT 4 07 HBEERD SWBREFHKL, HIH7 40 7 RHERTORE w5
WRTHRDI LD TH D,

AP

K:w
(u?2g)

T, AP CEDESEE (mkKEE)
u i (m.s )
g [ EHMEE (=98 m/s")
K43 50, DREHERFRO ERS AK B 60 ~ 100 BOHEAOTHT,

0.622 + 0.511 + 0.558
3

= .563

Lt - TACEBDP,
%CT,ﬁ@%%ﬂﬁﬁﬁbfm,%7rDTﬂ%ﬂ%ﬁﬁuﬁ7xGTE%ﬂ%$K&N
TTﬁfﬁﬁﬁwﬁﬁﬁ%%ﬁ&Lf&%sﬁﬁéﬂfm%c&%%ﬁﬁﬁc
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Al BEUE R BRORL R R BARL D m/ s
i = (%)
AT
60 % 70 % 80 % 90 % 100 %
E1EH 3.28 3.75 433 4.93 5.50
g2EE 3.22 3.74 1.32 4.59 553
%3 [H 3.21 3.78 4.36 4.986 5.34
S 3.24 3.74 4.34 4.96 5.46
rfz@ff% 1410 1645 1880 2115 2360
£4.2 BERFREOBEBREBAREK EAE
F 5 1-1 1-2 1-3 21 2—2 23
s ) 3.28 3.22 3.21 375 3.74 3.73
Re 129%100 12710 1.96%10°  1.47x10*  1.47x10*  1.47x10°
A 0.0296 0.0296 0.0312 0.0286 0.0282 0.0295
& 5 3—-1 32 3—-3 4—1 4—2 4—-3
Wik (ms) 433 4.32 4.36 4.93 4.99 4.96
Re (L70% 100 L70x10°  1.71x10'  194x10t  Le96xi0*  1.95x10*
A 0.0268 0.0263 0,027 0.0258 0.0248 0.0260
& 5 51 5—32 53
#oE (mss) - 5.50 5.53 5.34
Re 216x10*  217x10* 2.1 % 10°
i 0.0245 0.0242 0.0267
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5. MFCIRENFFIERE AT

AETIRET, 51 M THLOKBRMIHMEOESAENS ML, 27 Ty 7 THRoOR
SRR, ERTESHBRENERERELREE LAV TIHE L /AR TEON
FORL R AT L A FERST L, LRSI EOE LA/ AIERIT OV TR 5,
5. 28T, 5 1 HTERMMATES S R ELRRESFMEF BV CIJRR -3 TOPLH R
AR OFELHOETF T OREEMEEFFHE L 7RI o0 GE~ B, IR EIR TRl
i % FIADEBEIC 2 BRI A TIT - 1o BBEE, €y 77y TEREBS JRR-3 & OBk
OB A B 2T, JRR—IELHRENE T~k - BROBDPFHEIC AN o1
T B, 5.3 B TIRHEERICHT AZEERCEBLAPBENTH S,

5.1 FORBESICONTOE Y TP » TEREFHBEEOLE

(1) EERERERIC BT 5 EABkEE
ATET, RS R TO T /HER O FERER &, 41 BITHRA B REERERRK
%ﬁwtﬂ%%%&%w@LEﬁﬁ%ﬂﬁ&@&%ﬁ%ﬁNt%%wﬁwfﬁNéo
#6514z, FEROBMEAMET A7 0ClE L - EEMEBRHER TOENE KA TR,
TR RIS COMR BN EREEFTE TR B 72 W ICK 5. 1RT £ JITHRER I 2 R %50
BESE 5, UTREESOHRTORDIERFEERT, KLz 20°C & L THEEZE T
ER-T
a. HE2360m%h O
* F2 0 O (LA HiH SEEREZEER PN ET)
¥R D Ko =05
B By = L0x107 " m¥S
iy = 295 mss , SMAKNEHED.=053m
VA S VRER, =295 053710 ° =1.56x10°
EEEEGE A =001, FEEEL=064m

L 0.64

=001 % =0
0.0 053 0.012

Ko = 2

e
« BT 1 ORI

@ N Ky =05, mESERE S, = 0008517 m?
« Fm 2 DFAEK

BEEH: S, =0.005076m?, Uz =0.0365m. Dey = 0.0718m

R.=257x 10", L: =0.036m, i, =0014
L, 0.0365
=2 =0.014% = 0.00712
K2 =g | 0.014x go7g = #0071



JAERI-M 84 — 119

%51 EEMAEEETORET (ERE)
& B o' (m/h) 2358 188¢C 14190
PO SN EREm S S) 5.4 4338 3.28
FLAESS (%) 75.5 i 75.2 75.3
m m m
~ L+ B ] 4.7 72 4.7 2 4.7 2
yoE o
l} 73\
75 1240 —1.38 1.2 3 317
FARS
®m # H
5o~ 1885 —2.05 0.98 3.23
& o i
2425 { 115 .78 3.3 4
[ Be [ &HE
{ é T rEaR
o o~
(0)— &
Ln
g R o |
i 77226656 8
i
A o
( ) = [~
[~
@__>l: 1. . Al — .
@ S| 77.2%686 &
@ 3
r i D {
o= Ay 602 @
|
< 3 -
I \\\ ] x\\\\ <

© ©

]

5.1

FEHEPOEL B SR D AR & R
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« &5 3 DK

iR T K = 0.50
Dey = 0.00454m

« 5 4 DRl
ERSE Sy = 0.00345m?, Us =55m s .
R, =250x10* , La4=077m, Ay =10.025
0.77
Ky =0025X ———— = 4,28
0.00454
* M55 b DRHIER
SEAE S = 0005128 m?, S4. 56 = 0.673
Sy
Ks ={ 1- (— ) }* =0.107
S
* Fe i) 6 ORRI
BHEE: Us =370m/5 ., Deg =0.07142m, R,=264%10°,
L5=O.022m. 2520.016
0.022
0 = 0005

7, 8D (F— AR L TRESE SORAEICIIAS)

* 5
EABEES D S = 0.003624m® | Doy =0.0602m. Ls—03145m,
R,=315x10° , 23 =0016, us=0523m/ s
Krg=0016x 83;3; = 0.084
* Fg 9 DRRR
WEREE 1S9 = 000593 m"
Kg:(1A§§ ) =0.151
+* FH 5 10 OalR
PRI U = 1L.7m s . Dejg = 0.7m, Re=12x10°

A=0012
=T, BuMEIE LT, S FAN, L = 1240, 1885, 2425 mm D& TOKIEH G,

NNV R—ADOREY LIROBEEBEFES SIROBRITKRE 5,
(a—1) L = 1240 mm T®@IKEE Hisao
1
Hizao = (472+1.24) — ey (549%—295%)
g

2

3.58
- —)
5,49

2.95 ,
(0.5+0.012) % (== + (0.5+0.00712) %
Zg{ zs) ¢ yre
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606
+(0.5+0.025 % ) }x 5497

]
= 596—1.0904—6.450=—159m
(a—2) L = 1885 mm TP KA Hasgss

)2

2.95
¢
5.

1 1
Hises = ( 472+ 1.885) — ~—(17=265") ——{ (0.5+0.012) %
2g 2 49

g

3.5

8 .2 ) 770
Y 4+ (0540025 Xx—— +0.107)
549 4.54

+(0.54+0.00712) X (

3

. 7
- ) )5 5.492
D,

1.
5.49

523 2 141
40, 005% ( ) +Q012X?65X(

70
V2L 10.084+0.151) % (
49 5.49

1
= (.605—0.2066— 2—-(0.14784-0,21564— 4.847+0.00227+0.2133
g

+0.000232) x5.49°
=6605-0.2066—83438=—2035m

(a—3) L =2425 mm TD/KEA Heaos
Haars =Higss + (2.425— 1.885) =— 1480 m
FE o EER S ERSR OB ERS 21087,
b. #E 1880 m%/ h OF
C@&%ﬁ,aﬁ?ﬁ*tﬁEZ%Oth®%%®@ﬁﬁ%%ﬁﬁﬁﬁ%%®iﬁ@§
Gl A LA S VAT L > TER BHSEEIET 5,
(b—1) L = 1240 mm T@OKEA Hizse

1
Hiuoﬁ:(472+-124>—-E—-(4382—-2352)

g
1 2,35 2856
e {05 40.014) X (F= H(05+0.0079) % ( )
2g 4.38 4.38
606
S+ (05+0.027x )} 4,387
4.54
—5.06-0.607—4.373=098 (m)
(b—2) L = 1885 mm T@KEH Hisss
1
Hisss = (4.72+1.885) —-75—( 1.356% — 2.35%)
g
1 235 2856
{05 40.014) X (S - (0.5+0.0078) X ( y?
2g 138 4.38
770 2.95
(0540027 % —— +0.107) +0.005% ¢ )
454 438
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— iR

X 5.2

KEE (m) —ARRULEE

EERRE ERICE 1T 2 EAOERME L EEE O
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7 141 136
Y1 0.0125% — x (=) }x 4382
8 700

+(0.084+0151) x (

4.1
. 4.38

4.3

1
= 6605+0188— r (0.148+0.216+5186-+0.0023
g

4+ 0.213+0.00024) x 4.38°
= 6 605+0.188—5643 =1.15 {(m)
(b—3) L =12425 mm TOKER Haazs
Haszs = Higes +(2425—1.885) = L6 (m)
tHOHEHERLEBRER O REZR B 21T,
c . FE MI0mh O
(C-1) L = 1240 mm TDH7KIE Hizao

1
Hige = (472+1.24) — “2— (3.28°—176" )

g
1 1,76 214
L {(05+0.015) X (——) +(0.5+0.00814) x (=)
2g 3.28 328
606
+ (0.54-0.028% ) }x 3,28
454
1
==596440391—-E?{ 0.1483+0.21 634237 } X 3,287
g
— 566 0.391-2526=304 (m)
(¢ —2) L =188h mm TP 7KEE Higas
1
Higss = (4.72+ 1.885) — '2—‘(1.0162 —1.76%)
g
1 176 5 214
L ((0540.015) % (——)"+ (0.5+0.00814) + (——)"
2 308 328
770 2.21
+(0.5+0028% —— +0.107) +0.0055% (———)"
454 328
3125 141 1016
+(0.089+0.15) % ( Y 0.013% A— x ( Y} 328
328 700 3.28

1
=6605+0.105— 2—{ 0.1483+02163+5356+0.0025
g

+0.2184+0.00025 }x 328"
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ﬁT ] 0.00428 3.683 0.2445 1 0.037 0.07
&5% 3.495 5.60 / 10.26 \ 0.788 0.839
R [yeoseT i / 0.33 { [
= 1976 5.60 [ ] rea ] ]
& . T : / 0.136 05 10
/ 784 7.09 0.839
. 0.39 0.1 / 0.681 0.214
1946 7.86 / 7.84 7.09 /
; 0123 / 0.023 1.0 /
/] aw / 1367 | 7.00 /
N / 0.40 / 1.0 /
/ w023 | ] 1.367 /
' / 0.687 / /
0.688
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5.2.2 HEELRE
FIEOREREGENAREIC LT, SEAROCHERS &LMEERD S,
A, HMEE 6237 m/s DRBRAFNE

1) SRR RTOEE 4P

3831
AP:={(05+000691)(6237)2+(05-P&806+0i6)

791 5,364 6.237

3
+0.00421% ( Y (0.07+0.39)( 3 Y x
6237 6.237 2% 98
—9.92m 7KFA
@ 7 4 v RBREER TORE
3.14 4.89
AP = [ (0510033 (—— "+ (0.18+0.201) (—)°
5.6 h.6
7.86 44
F 0143683+ L11) 0. 1% (——)"+0.123% (—)
5.5 5.6
4023 0.688 v
+0.4% ( ) +0.687x ( V2 x
5. 5.6 2% 9.8
= 0,344 v©
v =537 m/%

G BEHEBIRR ¢ T CORE
AP::{<039+186>~%(036+3934+10)0§f§02}

VZ
B ——e—
2%98
=493 v?
v o= 142
& T NATORE

0.3133
AP ={(05+0.03) (——
3.5

10,26 7.84
( )”+(0334—01364—0681)Gj;g“)2

3.5

Y+ (0.41+537)

+(0.33+0.2445)

V2

1.36
+{L0+0.023)(—— X ————
‘ ¢ 8.5) j 2X9.8

= 0.875 v?
v=2337Tm" s
& B XEHRTOFRE

AP=:{(05+DIH33)(Q789

z
+(0.5+6.835+0.624
Y )+ (05+6 0.624)
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0.789 _, 7.09
+0.037 X (———Y +05+0.214+1.0)C )
0.037 % ( T Y+ ( T }
VZ
x—
2%X08
=0.720 v?
v =371 m s
(5) FEHTE TOH
0.862
AP ={ (0.5-+4.12+0.735) + (0.0146+0.133)( )
03392' v?
+ {007+ 1.0 17X s
( ( } 2x98
=0273 v?
v==603m"s
@ FurAYILTORE
V2
AP =1.5% =0.07653 v*
2.X 98
v =11.4m s

FOERE G T SERCHEER, i AERCHKELHAERO:BOERS TIOR

o |

B. B 6.00m s OWBE M

HERIR R B RNOEIFIED 6.00ms DO ERROTERS & 2HEL R 5,

O BETMEEZRTOERIP
3.685
6.00

Y (0.5+4.016+0.154)

4P ={(0.5+000661)(

5161
6.00

3.647 -
+0.00425 % G—gzi;024f(O067647039)( )"}

600
o
2% 68
= 09553 m 7K8§
@ 7 v RIREISER T O E
4P =0.344v?
v =527 ms

& BEANRREF » v 7T ORE

4P = 493 v?
v =139m s
1) 2T NA SRR TOFGE
4P =0.875 v*
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v = 330m s
(5 B, XHERTOHRHE
4P = 0720 vt

Soov =364 mSs
® HEEETORE
AP =0.273v*
Sov =592ms
@ FurAg v ATomd
4P = 00765 v*
vy =112 m s
DLEDEBEA b LICKERORBERE, A HERVAEHELRDIIEDERD 8ITTR
ER
C. BERHELTS m s ORERASHE
B E RN O TR 575 m, s OBOESREOERALS S EREERD 5.
L EEERHERTOERIP

353
=[(054+000788) (——— - ) +(0.54+405+0.154)

+0.00428% ( 4 ) +(0.0687+0.39) (——— iif )
. 5,75
2% 9.8
= 883 m 7/KER
2 7z 07 RMEER TOmE
4P = 0344 v?
v =507 m" s
& PRHRERIE F + » 7 CTORE
4P = 493 v*
v = 1.34 ms
@) a7 NATORR
4P =10875 v?
v =318 m s
(8) B EAHETDHE
4P =10720 v
Lov =350 mSs
® HEEBETOWE
4P =0273 v?

Jov =569 m s
@ KFurdg YHTORHE

-1
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AP =10765 v?
v =107 ms
Pl FREERA & SRR ORRERE il REKRVKEIIAZRDITEOEEL 9ILRT,
3 —AOHEEBEESEEARBELASDEES 10 AT,

F6 7 FEHE JRR-3BGEP) BT BFEE23Tm s
By D O AR D 7 FA S R

R IEH mEBERE (m?)" | BE (s | kE @Ys) | BEEE®)
1 R 0.08104 6.24 0.5057 78.1
7 4 w7 B R 0.01475 537 0.0792 12.2
YRR AR F » w7 0.00407 1.42 0.0058 0.9
3 T N A N R 0.00566 3.37 0.0191 3.0
B. X & [k 0.00513 3.71 0.0180 29
H &t & 0.00253 603 0.0153 2.4
(Fur4vi) (0.00030) (11.4) 0.0034 0.5

& &t 0.11348 0.648 100.0

- (2332 8 m/h)

v EREMEIEE PSS 600 mm FAMGE CORE
F# 58 EH (JRR-—-3UEL) LB LHHEOO m s
(DY RN =i a2 M E
gzt EEH | memERE (mb) Fad (m/9 | HE (m¥s) | RS (%)
[ 0.08104 6,00 0.4862 77.7
7 & 0 Rk 0.01475 527 0.0777 12.5
PRELR R T o o 7 0.00407 1.39 (.0057 0.9
o TN A4 %R 0.00566 3.30 0.0187 3.0
B, X & & 0.00513 3.64 | 0.0187 3.0
\ s 0.00253 592 0.0150 2.4
(Fur4avfl) (0.00030) (11.20) 0.0034 0.5
- 0.625
& it 0.11348 | (2250.0 =& h) 100.0

— 100 —
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#6569 FE¥ (JRR-3GEF) Ik id A& 575m s
B 4F L B AL S S S R

it T H HEEERE (m® F# (m,s) HEmYs) | HBEHE &%
- O 0.08104 5.75 0.4660 777
7+ o7 Bl 0.01475 5.07 0.0748 12.5
BRI S » > 7 0.00407 134 0.0055 0.9
DT N A N A 0.00566 3.18 0.0180 3.0
B, & H & 0.005%3 3.50 0.018C 3.0
B 0.00253 5.69 0.0144 2.4
(FLA4 Vi) (¢.00030) (10.7) (0.0032) 0.5
s | o ey | 100
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A Top of Fuel plate

mss ( mth)
ik 6,237 (2340)
—— ik 6,00  (2250)
————— Fad 575 (2160)

Rottom of Fuel plate

kER (i 6. 237 ms)

\
= 8.2 m 7
\
\
\
\
L

7.9m KiH (Fi# 6.00 ms)
T.2m K80 GHES T5m, s ) ——=

4*75] 0.83 (8.3m)

N 0.76 (7.6 m)

- D
—— 0.73 (7.3 m)
b kg
e

I“ g 3 — b L SO em)
o 10 20 30 40 50 - 60 70
! { L [ | il ! 1
B
Eil T A
—
et foe e ] (cm)
3.65 77.0 22 44 194 8.0

5 14 JRR— 3%G&EE AN OB FER TS
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5 2.3 LN OCEERLES
ﬁﬁi?@ﬁﬁﬁ%%ﬁ&ﬁﬁ%ﬁ%%ﬁi@iwt@bW@%ﬁﬁ%E%ﬁ%ﬂawmﬁﬁo
S PR R N OB EHREER S 4 228 mm TH D, HoFESH 6m/ s ThLbELND
gtk E<, H9~10mKECEAEENEL TS, |
BOEE A D, MEHRHORCHETRIZOTOSBEE, DTORICRY S, HERHERAND
Bt 155 mAkKEATH D, Fhib, BE, FEFEE KEZEFEEL TTI.
A, HERE623Tm s BOBIE
O BEHRA O TOHE
Vo = Vi

Zg

+4h + 4P

Pl";Pu"f‘

c iz,
Py BEMRACES (m)
Po L ALES (m)
vo AL ADRE (m/ s )
vy o R AORE (ms)

Ah : JKEAZE
AP . EFHER
38312 —6.237°¢
P, =156+ —-————+0.0365
2% 98
3.831 5,237°
—{(0.5-+0.00691) % ( Y r05 )%

6.237 2»9.8

=1293 (m)
=1.293 (kg /o’ )
@ #MERBOToREE.

2 2
Yo~ Vg

2g

+4dh— 4P

Pa=Py +

Z Zig,
Pyt BRI OET (m)
vy o BREHRAE DHE (s )

38314 —6.2372
Py,= 155+ + (0.8065)
2% 08

6.237*
2x9.8

3.831
—{(0.5+0.00691) x ( 6237)2+-(u5—+3806)}x

=615 (m)
= 0615 (kg cm®)
@ HBrHEEoTOBRE
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v
3 =P ‘T+Ah_dp

Z i,
Ps #TFAEOES (m)
vy | MFREBOHE (ns)
= (EESHEFR—ECHRE)

=~ (FETHH DT
38312 — 202"
P;=155+ +1.1465—9.92
2%9.8 .
=727 (m)

=0.727 (kg cm?®)
B. HEFHEL00m S BOFE
HAERE 6,237 m s OEF EFERICKD &,
© R A TOFL

2

VU _Vi
P =P¢+————+4h— 4P
2g
) 3.685% — 6.00°
=156+ +0.0365
2x9.8
3.685 : 6.00°
—{(0.5+0.00661) % ( ¥ 405} %
6.00 2% 0.8
=1312 (m)
= 1312 (kg /cn’)
@ BERECTORE
Z 2z
Vo Vg
Py =Py +————+ dh— 4P
28
3.685% — 6.00°
= 155+ + 0.8065
2x9.8
3.685 6.00%
—~{(0.5+0.00661) % ( V(0.5 +4016) ) X
6.00 2% 9.8

=651 (m)
= 0651 (kg em®)

@ HBFREOTORE

2 2
V J—
Py =Dy +———+ 4h — 4P
g
3.685% —1.938%
=155 + +1.1465-9.553
2% 9.8
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=759 (m)

=0.759 (kg/cm’)

C. EMER®E 5.75ms BOHE
O HERAOTORT

vi-v?
P; =Py +———+dh— 4P
g
3.532% — 5757
=155+ +0.0365
2% 08

3532 , 5.75¢
—{(0.5+0.00686) x +05
5.75 288

13.32 {m)
1.332 (kg cm?)
@ PREMRH O T O

.2

Vg — Vg
Py =Py +——"2—+dh—AP

fl

g
5.532% — 575%
= 155 + +0.8065
2% 0.8
3.532 5.75%
—{(0.5+0.00686) X ( ) 4+ (0.5+405) } x——
5.75 2%98

=726 (m)
=0726 (kg /cm?)
@ BTHRHBOTDOERT

2 2
Vo

Py=Po 423 o 4h— 4P
2g
3.5372 18572
= 155 +-——————¥L—_—%f11465_-883
2% 068
=828 {(m)

=0.828 (kg cm®)
PlEDES, 514 Eme,

5.3 HECHTZBE

JRR -3 WEFOFE LRBE & LT, PLOREBES IOV TIEES 10 IKFE.LORFAHAE
IAHICOVTHRL 4L EEDTRLTH S, JRR-ILEFOFLHRRD D, €7
7oy TEREBOFLOEZROTHRES TR LY, BROKICEy 27 o VERERLHRELE

O—HARFTHL L EAHALL LT, BUFEE JRR-3OFLICERLALDTH S,
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FLTREA G, BRI R OIS 624 600, 575m /s 93y~ ATEERTO L
T AREES B EASELLVC EShh D, CAK, £y Ty THREBTERRRES
100 %5 60 BICEA T bRERORBICHT AENEEHE, BEALESHENT & EFILHE
BEELT By X, BEROFLEKICHT SREEAE, T4 27y TRRERE JRR-
SR L TREEAERESASY G0, TR, €577y 7EREEE JRR— 3 WEY
T - BROR AR VD TED, TOLEBREDEREERT O TEH 5,
KI5 14 R OO EFREOEAMARS E, W2 IRT Ty 77 ) TERAR
i~ JRR — 3 i O AP TOEIHERE, 5 L 2R8I LT I m ki EEmL T
BT e S, TOBEE, JRR- 3K ORI EROMEMRF v TE L 7 T
) 7 ERTOBSENEATO 235 muicd L, 228mm T o TEFR - T0BLNT
B3, CO1mAKEDEGBEETES, —RSHEEOBEATEEL S 1 mKFHENE
Bl ARERLTEY, RANBRERTORTELET LT 2 AEKOMRHE Y,
X, K TORABEAMETSBC L B, G- T, RGHEEOBEAMIC O THE
ik, RN REESLETS S,
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o
s
allf

£ H# 20 MW O JRR — 33USIH O &K 3 RUBIFORER & L CER S LRERFEE,
B REE S & E/ERCER L THE . $£9. JRR - 3GEFOFLEEMOIIR - i
HME BT Lie®y 77 v 7EBEETRORELSNE L, PLOREBES 2RDI, S5i0
JRR —3WEHE & 2 7o 7EREE L TRUELFK  TEOPREEERLT, JRR-3 &
BT D REIRS RO E S % TR 5 7 0 0 N B AR R EHEA R RIS ER
CRW B EIC, 7 O TBEERTHEEEN RS oL T STy BORRELE L L OHR
A, T OOEBRIMBICESE, JRR-3HEF TORLRERL S SALETRERED
JEIL IR R A S L 7.

INLOERIE, JRR-3WEFOEKITFNRUBITICERL D TE L,

5w

AIGETICE D, AR TR R - BRE, AEEREERRCRR
HBMEAE TR, B, By /Ty TEREEOWIE - LRICHD, FABERRSHSEAA
FictAs . 2 CERLABOEEET 5.
BEYH
() BARREORE, MKTEEE, KT B M TKARRUVKNE, 1968 E

(2) Btk « BRI - JE) R - BEIRAIR - KBEEK . JRR - 3 B FOBKT Bt DOER
WE A4, JAERI-M 84079, 198445 H
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o
s
Tl

#5020 MWD JRR — 3EGEF OB KN &5 RURFOER & L CERSFELRBTEE,
Pfum@JEEé}&B:maéiiC&E LT#~, 23, JRR—3WEF OFLESEH O « ~TEEK
W35 75T L w 2 7 v TEBER THELOREAHE L, PLOREBES R0, 51
JRR—3WEF L& o 7 7w 7TEREB L TRUELFK - TEOHREEELT, JRR-3 &
B TOELRRES RO E RS S F T 5 7o Dic BRI BRI EEEA R (R T IR R
Tk B LA, 7 a0 THEBECRBEENARS b T 5T BOTIRELE L T OHR
AP, CHOOERIMEICESE, JRR-3UEP TORLRER S SALEIRERED
SR VR BN R A FEA L Foe

CNHOEERIE, JRR-3EEFOBKITHIRUBTCEREL LD TEH S,

AFFLETICS 0, BT - IR BB AR - RRE, ROEEKEERARICES
KAMEAETD, $f, By v Ty FTEREBOEE - FERICHD, HAMEKRASETEAA
RicfmhE /., i LEHOETRT 5.

EEXH
(1) OARWESHE, SHRTEES, GIoR B8R TKARRUNEAFE], 19684

(2) FtEdk « SRR - FH I - BRIBANE - KEIERK . JRR - 3 i FOBKTIRITDOESR
WZAZH, JAERI-M 84-079, 198445 H
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# A 20 MW JRR — 3UUER OBk et ROMFORE & L TEEAFLRBEE
ELREIER S & EEICEE LTk, £9. JRR - 3UEFOFLEENOIR - Tk
AP L Ey 77 v 7EREE TRLAEAAE L, PORBESERDI, &5iC
TRR - 3EF &€ 77 v TEREE L TREBPR « JHEOHBEFEERLT, JRR-3 &
PECOIE LR RS R O AR % T T 2 7205 1C LB MR S B R A R B IR B
kb B EHC, 75 0 TRHBERTHREEESKED T 575 BOBRELELEDOHR
A, CNHOERMEBICESE, JRR -3 WEF TORLIELS & FLENRRE O
LB A B L Feo

INDDERE. JRR -3 EEFOBKAFIIROBIFICEEL D TH D,

ARRFEFTIC N b, POEEERE VA HERFEREEBE—ERE, KBAERILMABES
1 ABEARTE, S, €077 v TEBREFORE - EICY Y, ORMEHASETEAOA
it A e D LEBHOEART 5,

&5 EL
(1) HAEERSEAE, W TOEEY, KETOM, B8R [KRAFRUGHAEI), 19684

(2) By ek o WHEYRE o SN . BRI « KA JRR -3 HEFOBKARITOER
¥iEZ A4, JAERI-M 84—078, 198445 A
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