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Evaluation of Effective Coolant Flow in the Experimental

VHTR Core at Detailed Design Stage 1II.

Kunihiko SUZUKI, Motoh FUMIZAWA, Tomoyuki MURAKAMI
Mitsumasa HIRANQ and Yoshiaki MIYAMOTO

Department of Power Reactor Projects, JAERI

(Received October 17, 1983)

This report presents the results of an analysis of core flow
distribution in Multi-purpeose Very High Témperature Gas—Cooled Reactor
(the Experimental VHTR) based on the second stage of detailed design,
considered crossflow between fuel block horizontal interfaces, the
correlation between seal structures of permanent reflector bloecks and
hot plenum blocks and leak flow.

The ratio of core which ccoles fuel element usefully to the total
in a reactor is about 82% at the Initial condition and is about 817% at
the end of life of core (425 days). The minimum ccolant flow rate of
fuel channel, which occurs in the core peripheral column at the end of
life of core, is about 987 of column average channel flow rate in a

column.

Keywords: VHTR, Core, Flow Analysis, Crossflow, Detailed Design,
Block, Leak, Helium, Network, Effective Coolant Flow
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Table 3.3.1 BRIt MT 2 EFEZE T

1. Coolant Flow and Coolant Temperatures

Reactor inlet temperature 395 °C
Core inlet temperature 400 °C
Core inlet pressure 40 kg/csz
Reactor outlet temperature 950 °C
Total flow rate in reactor 17.4 kg/sec

2. Thermal Powers

Reactor power ' 50 MWt
Heat generation in fuel rods 47 MWt
Fraction of heat generation in core

Compact & sleeve/graphite block/others 94/5/1 %

3. Fuel Channel Dimensions

Diameter of fuel rod hole 56 mm
Inner/outer diameter of sleeve 36.3/46 mm
Inner/outer diameter of fuel ccmpact 18/36 mm

Length for calculation of pressure drops 700 mm/fuel element
Length for calculation of temperatures 65% mm/fuel element

Number of fuel channels 15/fuel element

4. Thermal Properties

Thermal conductivity of sleeve Function of temperature

and fast neutron dose

Thermal conductivity of compact 0.03 cal/em s °C
Emissivity factor between sleeve and 0.8
compact ’



JAERI-M 85 — 184
3.4 BTy —R

SLEISOT I, BREERE (— 2 NOMBOL), ] (7 —~x NOMMOL) , & JUKE (-
ZANOMEOL) @24 — Z&(T» 7o FEHIFLTHE, By (r—2D 01-000), =8 (¥
—2Z2D [-185), BLUFM (5—AD 01-425) @37 —~AKMA, Table 34107 -2 P
G- 1~PS— 5 itmdEs NOMBOL A58y — 2 & Lo@ERMNE1T- /oo COREEIET
o ZBAEL, v VEEEEF — 4 RO ER T - 7 ORFEENIECE, F 3 MR TR D RURIE
BAHT v v 2 LB D ONER LS HBRSSERE S HAE U, 88, #H3HRTHROM
E@ﬁ%@ﬂm7—lﬁﬁ,ﬁ%ﬁﬁ%ﬁ%i%%bﬂé&%i%ﬂ%@@ﬁ%ﬁ%(ﬁ?bt
TN O % 3 5 LI AREE) 1CD 0T SIRENEFT » 12, FLEEE— FEUTOED TH 5.

O AFLbPROSTE FORSNESEE 34 mm
{Lﬁuﬂmﬁﬁ 2.1 mm
@ #5746 FTHOK/ALE (FORAEER 7.45%10° m*
{Liuﬂmﬁﬁ 383%107 m
Table 3.4.1 REFHMEN S — 2
Birr— x4 i BC g% o i =
HAEr -2 STEE.L AR AL BT 7 — ANOMBOL
GHEF O RED K7n A . L5,
PS-1 ! 7 0 AN T -5 OHET.
b o f %ﬁfobfmvﬁv—WE%?—
5 DHEE,
PS-3 BERGHA Y — g7 — ¥ OAZEE,
PS—4 FE R — R T - 7 DAEE,
bS5 3R T EE D BHESTRE T VA
Ty 76 IR I,
PS-5A | #54&LETF 0H TEE D REGTDONRE, 77 LN
PS—5B | Obdr—= 7o v FEBE LY - A THT
PS—6 Ib%i%ﬁ B LF ey 7T DAET,
D 1~ 000C ¥ l | | RERRRHERY £ TR0 RE,

* DI-000C OE#Er —2ZDI- 000 GEHIMAL | HEMED THD.




JAERI~M 85— 184

3.5 ®HT Y

Tabld3.4.1 10 L@ — 2055, fREHr -2 & LTHERD & FHIRLOR RS
AR — 5 A Table 351 1CRkds HEFOOBNF -5 & ~T, HIMFLORIFF — O
L SR TOED TH B, |

(1) 7 o A@mNOEK

%m%ﬂﬁmvﬁ®7uzﬁﬂ%ﬁd,u4/wfﬁ@ﬁ@%%§btﬁmhcm%@%ﬁ

w3 4 HAA DU F QRS S EH T

8.75x 100 . 2.59%x10¢

(KAARY, =
s 5°Re a2

czT (K/AYy, . 8, Reld, ThEN /670y M0y o HRAER (M),
oo 7 BEERE v 7 (mm), 7o0RFENO LA L VITH S,
(2) BEFLFLTO 2Dy - VERDY — VIS

szppgsm O 10, o VEF 500 mm M ) OEAKAERRE (K/A?) £22X10° m
Ed B, ToME BHY - 3B CETEZ3ISmm, (HHVEE 1.5mm) OEIEE T
EERIDE 20 B A RIAAIBETS 5,
(3) FEERHFE S~ VERD Y — VR

EERSAD F — OREIER A v - VEZROIRAKE S A L, EABELUTOBY TH S,
W v — v OITLERE 500 mm &Y 5X108m * (500mmbi R VEHMOEZE 04 mm)
LA A, BB Y-, SfHF e o 7 04mmic YT B HEER LT B, BB, @B
EFI A2 H—ELABASCTEAARET L0 L LT RY, 2By - VR
FOHEIREREHE & LTI ARG,
4y #7LEF v 7

R R TR R RO DT EERE R A 7 il v V7 - 5 BRE LT
SR 7= FEEF LD 7 - 7 XD EMNSRIZE - T 4,

,725_



JAERI—M 85— 184

°G f iR
2, W01 XE B G

B(R)
Grds ety BT

b W (pg

7|

RE %% 0

HEYEN & — LY ‘g cEOyuwgps

WW G S AG G S WG B2 Lol
(W) 0T xZZ= (W (0S) V™

My & —L¥E (HE) A2 U

CED

(7 3%) UHBF Fa—<8°dP 222

(FRE W 00g /W [ 3G )

osgopd P 01 X907 = (WWQ0Z) .V,
W HD [ Ne 2T ey (0]

(bR Ay W [ 223t k)

dF 0T XGFT=(Wwpz) V. )
WHY W YT RNS Iy ()

AR (L) - 208

s

YEYOQ

EEED

A — g a L

TN — 72 0l | $Far—s (1) ¥dpar—s (1 TAHALEE |G
(W) 2o+ FRBER cnl g
T F2 R (, W) (REe—) UMy o 4 0 ¥ PEAFTE~ZGE OGEL
gy s~ & 4 [0 OI X657 =70 VW% &—LOWY OWIED M3
i SRS 3 00T XCL8 =10 (wwl L6+ BRI folt g
CEOWZ TEMNY .0 9,0 () URTE-) WUy e 4 1 VN
o + S - v
WHOEAF o ‘0 R (8098 + ¢ 801 gooe )T XE =,V
LI¥HUY Y o 4 (Po¥% 0l TREH) >FAV 0L (RTE%B 0T FEEEE) >CEAVOLYY | BYPUMyas |1
g ow Vo Vo m H oy

O

(9.71) & — L 58 Y iAo

P GE9IQE]



JAERI—M 85— 184

HERY
UYe7r27
e 7L s
FAZASING S iR
o — 4 BETID

(ZERHE |, W 0ixX9~G = (U
009) V. "R WWE TEEHe )
C £ MO E A Lk @
WiGe ARG E Uy L4 &
-4 B @
(IR 005 /P 0 ZIF GG D)
p W0 LX 06 = (WG ) V. Y
-2 B @
G RO -+

LI

, W0 TXEQZ = (U 00G ) VM

o B 008 =TAr ‘gR 9@
208 HHBEREV— B AF222
(B 90 Z3g Loy — 2 B/3E)

p W o dP (0T X$98= (W 007) ¥V, )

SCHEAYOLY BHF e

& —oL Y HF () 32 ¥ — s (1) ¥Fa-s (1) | —AYEXRE | ¢
°g f7 WW T 7 Bl o247 7 uW g 2 (2cc) M
FetHE o2 e Tfa—FawLaoc Lol MBS qBYHe s ~neT£1L A —A 4 &0

VISR 4 402 (Z) W & ~ o £ (2) L7948 |2

g M QD) 5 Qo om e HIHE | gy

2l

(8/2) & — L ALY

16¢ 9qeL

—_ 27 -



JAERI —M 85— 184

G WETO R (REQUEIG4Y) 5w

RO WEN P (R E Y R) TR

LT0 620 Ii 8¢ ¢80 [T
0€0 T€0 01 LETD0 G50 0T
1270 ¢80 6 GE0 LSS0 3
et0 £e0 8 Le0 LS B8
¢€0 Fe0 L LETD LS80 L
280 FEC 9 LED LSO 9
Ieo €ED g LE0 9870 S
Teo ¢20 ¥ S0 5670 ¥
0¢g0 0¢g0 & 1¢70 4970 £
620 6¢ 0 & 8270 280 é
820 8¢70 ! 8¢ ¢G50 1
(@] ) R (@)
MA T s W T B
¥ X1 2 5 ¥ F 2 2 )
Wy 74 g (uury f e (RCC)
G2 QWA ()L © 4 F T DD GEDATIT o © e
VB G <o L () WHMM, < 0 (2) | —AYHETE | e
g W WU ST Y R L
(9/8) & - LIMUMBMYWIE 15 2198



JAERI-M 85—184

y WL0IX LT 1T EHE S
by WL0TXPIG 1T £4g S
(G771 GBRLIENcE @

LW OTXEED I 7LHE Se

P W OIXEQY - 7£HEB S
(G724 1) BRIFHeE @

(5B £ % 2)

L WLOIXLTE WM € 8 .
(Gl 7 £ et 9) i L3R
el L 0TXZE IFUL S T G Q7 &
BHerca¥RT @ BHr 0 ¥BT © | BHrraLnk |9
TR OMm UYWL £ —LO
B3 "R M T1GE S XBETO
CEMWOLEGE ~LGE OIARL | L AAFEITLUYT CENWN9CE WG
UZWEE L~ LOWFCHED HEWE | CMEL U2UX X6 LoV QWG | LovFlvLon | g
p W 01X 0T = (W (0g) V]
Y 2] WERT @ A@ﬁﬁén@ﬁmﬁ%lmv
) L6k T Vgac— s WA — 4
By aEds ] @ P 0T X LE = (WW(0g ),V M By mardrT | ¥
# I () 42 T T gD | w

(9.7) &—LUWHWEREWME G TG 39R]



JAERI—M 85— 184

OON.FJ
2VYVIHTUEOC%
0T A¥%LEHEE
QTS WHEHL

680 HHFEHLTH T O~
(0Z £ 720 G THIE
BHWH HOoBWSEEW ©
A
R A
LHETAd falkQuesi+£8W @

o EET 90 O THHEE

PRORFHFEILHG T~
AL B

BHYH I HC BREY ®
e R (Ww L) KoLl
ANTLARE “acy 9% L7607
B¥y

HHAHG T falk@ak s+ L6448 @
G REGL0 AW

R HH

HOPEY P BHYB(TOLO f—>xr D LTI OL (-~ @ | AEA* L6 | L
(Re-C)
% £ Lt EE
CG SEIREN P27 £ A Y RIE kR BN 27 LEAL A0 LT ALALEE QWP QT F
I E oA EE © IH%ERE QR FiLeE © | BYPr Lk |9
#* 4 Oodp (1) 48 Teoof @ JE o B Hr W
(9.8) & —LYWHEHEWRG 19T 21981



JAERI-M 85 - 184

CeOZTGE ~01GE 2198L
WU 2% & — £ O QWD W

B B8 & Ty L6 L T Qo drdf( )32 B 35} % 6 O£ R oy 1| 2 WO W % |6
TG RLWENHILTE M2 2 2 °G @O BFHEEHCHRI M2 2 2
LT =4 60 =
() 1 xwwoge ¢ (¥4 ) Ixwaoge ¢
(FT) o xumi Qg1 ¢ v (3dT) @xEEcEﬂv
LADLT LA LEE ) L60LT LN LEE (3)
T =3 ‘gpxwwugg ¢ £60=M 'gxumg ¢
YK EndRd ® PHEXBhE ©
() 780 C(#EAd) 890
I =3
(F°1) 8870 (A9 ) 8¢€0
G X WW gg ¢ G] XxW Z¢ ¢
YN ERRT @ WX ELET @ A A
£7=3 ‘9 xwum )6 ¢ GZT =3 ‘9gxwugy ¢ LY X E
YT D YEERYT @ [oo« yWEHT | 8
) el (1) 4 o EmOE ey B B | oy

(9./°9) &— LIl DB

1'6¢ 919EL



JAERI -M 85— 184

0T+368¢°1 90 {21 TT+d%0° 1T 8vZ'0 2T TI+3/66°1 TOZ 0 {21V TI+HL66°1 1020 2| By
60+3528° 7 908°0 {11 | OT+a0S€'z | %0v'0 |11 OT+H49Z6°'¢ 160 11| or+moze c | iveo |11
60+36€8° 7 c08°'0 lor| or1+300v'z | TO%'0  [0r{ OI+d9Z6°¢ TP 0 |03| OT+az86°¢€ ov€'0 |01
60+9206°C 66£°0 |6 | OT+agyz't | 60%°0 | 6] OT+a0%0'¢ 8EE°0 | 6| 01+49zZ Yy cee'o | 6| P
60+1996 '€ €270 | g | OT+ALL9°€ | 6%Y€'0 | 8| OTHISLI'9 %62'0 | 8| OT+4609°9 882'0 | 8
6043062 " £ 166°0 | 2| or+gzvocs | z8z'o | r| TIHaLZTICT Zvz'0 | L] TT+H90Z'T (£7°0 | L|
OT+ILE0° T €zv 0 |9 | Tr+aviect | cezro | s treavesty 9TZ°0 | 9| TI+4ZL9°T €10 | 9
TT+A8GY° T tee'0 |s | vr+serery | 910 | ¢| Tt+asoT v 6ST°0 | 6| TT+IECZ'Y (510 | s] 4
TI+E5TT T IT1°0 | % | zi+3owz 1 | T11°0 { v | ei+dz96°1 G60°0 | ¥ | ZT+H066°T S60°0 | ¥
Z1+3967°C 060°0 |€ | ezr+496z°z | 06070 | €| zT+aATLI'Y y10°0 | €| zi+droz vy | wio'0 | €
ZT+A9ZE " €0°0 |2 | TI+A9TE'% | €L0°0 | 2| ZT+99ZL°% €£0°0 | €| ZT+A9ZE"Y €L0°0 | 2|
ZT+3808°S £90°0 [ v | zT+3808°'S | £90°0 | 1| z1+3808°¢ £90°0 | 1| ¢T+3808°¢C £90°0 |1
Cow) 5 | A0 o Cood | L0l o | oo oo | S8 19 ooy vt | L 880 | o
9,0 00¢ 80 08 820 0S 87°0 0§ VY
€20 06T T€°0 09 820 0% 870 0s 8
940 002 (€°0 08 820 0S 870 0$ L]y
2L 0 061 £€°0 0z 820 0 [2°0 0g 9
19°0 091 $z'0 05 8T'0 o€ 6T°0 0t s|
9%°0 0zT 070 oY 970 o€ 910 o€ y
(20 0/ y1°0 o€ p1°0 0€ Y10 0t ¢
<0'0 o1 900 0T 900 01 900 0T 7 | W
500 0T 0 0 0 0 0 0 i
0 0 0 0 0 0 0 0 2 mw
0 0 0 0 0 0 0 0 (] ¥
E m@é% W M%W@%Mm - m&é% %MW@%M% o Mhﬁs% = %%WW%% B WMMEW W %%W@%Mﬁ
PO‘E0‘68°8S°S8 ‘S 20" 98" €8 1828 1018 X2
FHUY Y o £ QMEG3HWIHEE 268 d1qel

32



JAERI-M 85— 184

OT+3SE8" T 8ED0 g7 ] Ti+avn0°T 892°0 lz1| TT4ASZS 1T (1270 |zi| TT4as£5°1 (12°0 |zt | wesa]
6049260 € €80°0 |11 01+3958°T 9€%°0  |11| 0T+3/0%'€ (SE70 |11} OT+Al0Y € (se:0 |1
60-+46€5 "€ 6v.°0 o1 | 0T+dzeT ¢ (170 |o1| or+Hoze ¢ %60 |0T| OT+I9Z6°€C TvE'0 |OT
60+4ZET " Y ¢12°0 |6 | oT+acsz’€ 29£'0 | 6| orrassee ovc'0 | 6] 0T+49/6°¢€ ovc'o | 6| W
604771 S 8690 | g | OT+a91/'s Z0E°0 | g | OT+aLIE'y TEE'0 | g | OT+ALIE"Y Tceo | s
0T+38€0" T (zs0 | 2| ot+asso's 0tz°0 | | or+mezrc c1E°0 | L | oT+ase1 S €160 | 4|
OT+a%.2 € 29€°0 | o | TT+d620°1 6%2°0 | 9| OT44%15'9 682°0 | o | OL+a%15 "9 6820 | 9
TT+A18E 7 S61°0 | g | TI+asT/ T 1T2°0 | 6| T1+av6z'1 1€2°0 | ¢| 1THAY6Z°1 €20 ol
ZI4EVET 1 911°0 | ¥ | TT+4882°C 9vT°0 | v| TTHEEST'S (9170 | | TI4IESTUS (v1vo | v
21492927 T60°0 |¢ | z1+3297°¢2 160°0 | €] z1+156z°¢ T60°0 | €| ¢1+4S5¢°2 160°0 | ¢
ZT+A9ZE "y €20°0 |z | zreasze y €£0°0 | 2| zi+asze'y €200 || zi+a9z€ Y £0°0 2|
| c1+agog s £90°0 | T | z1+3808°C £90°0 | 1| ¢1+1808°G 290°0 | 1| zi+ds0s s (5070 |1
Coo) | S8l | Commy vt | S0l | oo vt | LS80 |9 e o | 8 o
80 00z 61°0 08 910 09 910 09 W
cE0 08T 6T°0 08 P10 0S 10 05 8
vE"0 081 [T°0 0L 9170 06 P10 0s Ly
160 09T €170 05 9T+ 0 05 9170 05 9
(270 oyt T1°0 oy £1°0 05 €170 0s ;m;*ﬁ
07°0 00T 01°0 b 210 05 210 0s b
1170 06 600 0y 110 0% 110 05 €
€0°0 o1 900 oc 90°0 o€ 90°0 Y, 2 | W
Z0°0 0T Z0'0 01 z0°0 071 2070 0T !
0 0 0 0 0 0 0 0 s
0 0 0 0 0 0 0 0 (]
¥PO'ED0'68°88'S8 ¥ 8 20‘9g8°‘¢s Lg'es ro°rs LoD

WEH Y 0 4 o HY ch RN ety Il |2

£°¢e dqe,



JAERI-M 85— 184

0T+36£8°T L6970 |zt | OT+ESHI/ 182°0 |et| TT+ASIG'T (120 |z1| TTemess e P10 |21} Wiy
60+450¢ '€ 99270 |11 | oT+dlec 1 c8Y°0 |T1]| OT+IS/6'C WIE0 |1F| 01439766 60€°0 |11
60+359¢ * 669°0 |01 | OT+3T05°T £9%°0 |01| OT+aSL6°2 pigto |or| or+a9zc-S 60€°0 |oT
60430716 €99°0 |6 | OT+aCEL T 9v%°0 | 6| OI+ASL6°C | wi€'0 | 6| 01+39z€°C gocro |e| W
60+412L° ¢ 0v9°0 |g | 01+3290°¢ 12770 | 8| OT+a6€5°¢€ €56°0 | 8| 0T+4995°6 coc'0 | 8
60+3800° 9 0£9°0 |2 | oT+awyz'z 0Tv'0 | L| oT+ur85°y ve€0 | £ | oT+a6TE 9 2620 | L1
6014866 - L ees0 |o | or+avere T9€'0 | 8| oT+a98%°¢ 90€°0 | 9| 0T+ASZ/ ¢ 9020 |9
0T+A864 1 (9%°0 |g | ortazze 9 ¢62°0 | o| o1+avcos 282°0 | ¢| TT+ATZ0°T 052°0 | S|
0T+459T "8 692°0 |y | TT+dc6€°C 68T°0 | p| TT4HH067°1 80Z°0 | b | TI+ACTY'T w2z 0 | ¥
21430871 60T°0 |¢ | Z1+3650°¢ 760°0 | £ | cTHA6YZ 1 OTT°0 | £ | TT4+48/9°¢C evT o | ¢
ZT+I9Z€ "y €£0°0 |z | zreusze ££0°0 | 2| el+w9zety | £40°0 | 2| zr+uoze’y €0 |zl
ZT+3808°S £90°0 |1 | z1+4808°¢ £96°0 | 1| zi+dg08°S £90°0 | 1| ¢1+3808°S 00 [T
(v ) v ya n.fwwuuﬂ_mm Wy W) Vo ya %%EM..VDWm Wl () Vo ya aﬁxﬂnwu@_h_ W0 W) V0 ya %Lw“u_u_mm 4
<0 007 70 00T €0 09 Z°0 o ¥
990 0Lt "0 06 €0 09 520 0y 8
290 09T %0 06 €0 09 <z°0 0y Uy
850 0sT 9¢ 0 08 €0 09 Z°0 0y 9
150 0S| €0 08 (20 as 970 oy 5| "
950 0ST e 0 08 920 0s 220 ay P
8% 0 ocT 92°0 09 0 as 0Z'0 0% ¢
£€°0 06 0Z°0 0s 12°0 0S 81°0 oY ¢ | W
60° 0 07 SO0 o] 60°0 07 S ) 0y !
0 0 0 0 0 0 0 0 ¢ | ¥
0 0 0 0 0 0 0 0 Nk
¥ A ow mehilvus | X % w| EhBume|u A % w|wuhliem e x ¥ w|wasdis
PD €0 6S°8S°SS VS 2095 €8 LSzs 10718 oo
HHUY v o QY ST HmEE 7' g oqe],



Table 3.5.5
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HEE DA 5 AEF v v T F—5 (BREEIAESE R E)

(BEAT D omn )

- S

8 1 g

£ 2 RHE

C

OF

2

S
_Sz

Rin
~ 8

Rout
~Rout

1.86

1.86

1.

86

1.

86

.86

1.86

1.86

1.

86

1

.86

.86

1.

86

1.

86

.86

1.

75

1.

78

.85

1.62

1.60

.53

. b4

1.49

.81

1.8111.82

1.42

1.39

.31

.50

1.27

A7

1.77 {1 1.81

S .
1.25

1.22

.13

.38

1.11

.72

1.7211.79

1.12

1.09

0
~1

.29

1.01

.68

1.68

[

.78

1.02

1.0%1

oo
(5]

.23

0.93

.75

0.93

~t
o

.20

0.89

.60

[
[=a)
I~
= [l

.69

-
a~

TEMRAHE | O.

99

oo | O+

o ool O

.60

=

.69

(B gr)

85— P RiER| G

Rin

-PR

Rout]
-PRi

2.

18

2.18

2.

i8

2.18

2.

18

1

2.18] 2.

2.

16

W17

.13

2
2.15

.10

2.14

(%)
|_.—I
-

R R e

.05

2.09

2.78

.00

1.99

2.74

.97

1.94

.30

.61

.56

TEEGE | 1.

1.94

.30

.61

.86
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Table 3.5.6 LD I LEE » » 75— 5 (BEKIEEERRE)

(BT ar )
Ho®m A OB OF ¥ vy 7
. ] - N & b
@ B goiEm | moEm | = 3 B & £ 4 W
oF S C. | 8. Rin | S, Bin | Ria | Rin | Rin | Rout
=8, -5 ~ 52 -5, -85 1 -85 | ~Rin!—Reut] ~Rin|-Rout|-Rout

i ¥ i1.86] 1.86/1.86 | 1.8 | 1.86| 1.86| 1.86]1.86 1.86{1.86} 1.8¢6

R & $&|1.87| 1.87/1.87}{1.87 | 1.87| 1.87| 1.87/1.87 {1.871.87| 1.87

1,91} 1.92/1.92}1.92]1.91 1.92| 1.89/1.88 |1.89 1.88 ) 1.86

1,80 1.89/1.92 (1.87 | 1.90| 1.88| 1.92/1.88 {1.92| 1.88| 1.85

b

1.75y 1.75;1.78 | 1.68 | 1.75} 1.60} 1.90]1.86 | 1.50 1.86) 1.82

1.56! 1.5201.57 W46 11.61) 1.37] 1.85{1.83 | 1.85} 1,83 1.81

1.38] 1.36]1.40

1
.33 11.50¢t 1.25) 1.76|1.77 | 1.7611.77 1 1.79
.20 11.38 ) 1.13, 1.62|1.70 {1.62|1.70;1.78

I U R

1.23] 1.19|1.25

1.12) 1.08[1.24 |1.19 |1.30} 1.054 1.55/1.65 11.55]|1.65|1.75

1.10| 1.05{1.22 |1.21 11.28} 1.03] 1.54!1.61 j1.54 |1.62 | 1.69

{

4

TEEUHE | 0.99) 0.8210.95 | 0.74 |1.20] 0.89] 1.51{1.60 |1.51 | 1.60| 1.69

(B )
2 om M ¥ o+ v 7 | g - B R
= 1_21¢2_25a2_3 . Ay 2T 52"4 Svon o o iRy Z%»E*PR
v ®EYE R s - LB g g |RITPRRG 5
S, 5: | Sa S Rin | Rin [Rout| S: Rin {Réut| Rout
-8, i -8: ! =83 | -Rin|-Rini-Rout-Rout! -Rin: ~PR!-PR[ -PR
> F

£t B 2.96 2.9652.96 2.96 2,95[ 2.96, 2.96|2.96 [2.18 | 2.18| 2.18
& & 2.97 2.97!2.97 2.97 | 2.97 2.97! 2.9712.97 | 2,18 {2.18| 2.18
3.02 3.02§3.02 3.01 | 2.99] 2 98i 2.96]3.01 | 2.18 ; 2.18 Z2.18
2,98 2.97(2.98 [3.0013.02] 2.98| 2.95]/3.00 |2.16 {2.17) 2.17
2.81| 2.78|2.74 12.85 |3.00) 2.96| 2.92/2.85 |2.13 |2.15) 2.15
2.591 2.5612.51 |2.71 |2.85]| 2.93 2 91&2.76 2.10 | 2.14} 2.14

oRORL K :
2,457 2.4312.39 12.6C |2.86 | 2.87 | 2.89|2.65 12.05 [2.13| 2.13

z
2.300 2.30(2.27 |2.48 12.72| 2:80| 2.88(|2.51 {2.00 52 12| 2.1:Z
2.24 1 2.29(2,22 |2.40 | 2.65 2.75| 2.8512.47 |1.97 |2.10| 2.10
[ |

2.23| 2.31(2.22 |2.38 | 266 2.77 2.7912.47 |1.96 | 2.07| 2.0
TSR [ 1.88] 1.8411.92 |2.30 | 2.611 2.70] 2.79/2.23 |1.96 | 2.07| 2.07
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JTable 3.5.7 %mﬁb®ﬁ§A%¥vvf?“§(%ﬁﬂﬁﬁﬁﬁﬁﬁ%)

(B mn)
o R O F o+ y 7
fi7 B £ 1 HH 522 = 3 B 24 OB
oF S C: S Rin | S, RBin | Rin | Rin | Rin | Rout
_Sl _Sl _Sg _Sz ."Sa —Sa "Riﬂ. _RDllt "‘Riﬂ "R;OLIt‘RUUt

+ Bi1,71|1.71 11,76 | 1.76 | 1,79, 1.79} 1.79{1.79 | 1.79| 1.79| 1.79

Bo& | 21,71|1,71 11,76 1 1.76 1 1.79] 1.79} 1.79/1.79 {1.79]1.79] 1.79

1.69{1.69 | 1,75} 1.75|1.77{ 1.77| 1.7611.76 | 1.76 | 1.76| 1.75

1.64|1,63 /1,68 | 1.68|1.72, 1.71! 1.73/1.73 |1.73| 1.73 1.72

.48 11.48 1 1.59) 1.52] 1.66/1.66 |1.66 | 1.667 1.67

.21 1 1.21{1.40] 1.26) 1.54,1,56 t1.54 | 1.56] 1.58

BOoH &

.97 1 1.23) 1.04 LA211045 110462 | 1450 1.48

.97

.31 1 1.361 1.40

1
.78 11,101 0.89) 1.31;/1.36 |1
1.24/1.30 11.24 | 1.30 1.36

O
€3]
(o]

.70 .67 .67 | 1.02

o o]l O |
.t
ra

o O | O |

20 11.26 ) 1.31

[e]
~J
~t
'_l
e
[
—
b
(@]
[

.62 .60 .60 | 0.98

1

1

0
.81 {0.79

0

0

O

o |l olo |l o | O

THEAIE | 0.6210.62 .60

.60 o.9al 0.77] 1.20(1.26 11.20 | 1.261 1.32

(BA g )

A R —EE RS

4~ 4 45 1224 |y _p s A DR
o BA AKX { = | B BB, o

2 S, Rin | Rin [Rout| S: Rin [Rout| Rout
s | Z%. | 2%, | “Rin|-Rin|-Routi-Boutl “Rin| -PR| -PRI -PR

£ B 2.83|2.86 |2.87 |2.89 | 2.89| 2.89 2.8912.87 }2.22)|2.22] 2.22

b BE 58

K & 4x!2.83(2.86 |2.87 |2.89 2.89| 2.89| 2.8912.87 2.2 | Z2.22} 2.22

.21
.19

.86 | 2.87 1 2.86| 2.86| 2.85|2.85 |2.21 | 2.21

15 | 2.16] 2.16

.09 12.11

.60 | 2.69 12,76 2.76| 2.7712.67

2

2.76(2.78 12.79 {2.82 12.83| 2.83] 2.82|2.80 ]2.19 2.19
2
2

[T I S I N T S

N O

L34 12,50 12,64 2,66 2.68|2.48 11

O & , :
2.082.07 [2.10 |2.33 | 2.52| 2.55| 2.58(2.29 |2.02 | 2.06| 2.06

.50|2.15 |1.96 | 2.011 2.01

[

1.90 1.88 {1.63 [2.20 | 2.41| 2.46
1.78(1.77 11.83 |2.12 | 2.34| 2,40 2.46(2.06 [1.93 |1.99} 1.99

!
i

1.7111.70 ]1.78 |2.08 | 2.30 | 2.36] 2.41]2.00 |1.90 |1.96] 1.96

=
~J
]
b

TEREEHE | 1.71 .78 |2.08 12.3012.36| 2.41;2.00 {1.90 Ll.96 1.96




Table 3.5.8

JAERI—M 85— 184

HAMALODA 5 AR v o 7 F — 5 (BB ERERRE)
(B4 an

o A

S| =

2 RIE £

24 %

154

Sy Ca.

-S| -8

2

S:
_Sz _Ss

Rin | S:

7/ M=
Rin
-Rin

Rin
-Rout

Rin { Rin

-Rini-Rout

Rout
-Rou't

1.76 1.

74

1.74 1 1.70

1,706

1.

70

1.

70

1.70 1.70

.77 L.

74

1.74 1 1.70

1.70

1.

70

1.

70

1.70| 1.70

7R &

1.72 | 1.67

1.

67

1.

67

1.67| 1.67

.62 1.61

.63

.63

.631 1.63

.39 1 1.47

1.39

1.56

.56

.56

b f b | b

L1311 1.30

.45

A6

S B
ut
an
—

L4651 1,46

0.92]1.15

.97

(=]

.33

i B B A

.37

1.33 1.37

0.77 | 1.04

.85

le)]

L 24

.28

1.24 4 1.28

O | O O
~
O
OO O

G.67 | 0.58

.78

<)

.18

W23

1.18 ) 1.23

0.65| 0.94

74

(o]

14

.20

1.14 ) 1.20

TEEEE

OO O] O
()]
o

wn
~1
o | O

0.57 1 0.83

len]

.72

A4

.20

1.1411.20

(B am )

Ml F

| s - B RS

sl =2

$E_

25 - 48

£13 — P REEE

B4—PR,

SR B

...Sz

~Rin | -Rioi-Rout

Rout
-Rout

Rin |Rout
-PR | -PR

Rout
-PR

2,85

2,80 | 2.80

2.80

2.

80

2.18| 2.18

2.18

2.80 | 2,80

2.80

2

.80

2.18 2.18

2,18

OB %

2.77 1 2.77

.76

2.16 | 2.16

2.16

2.73

2,71 2.73

.73

2.14] 2.14

2.14

2.57 | 2.66

2.66

.66

2.10 .10

2.10

2,401 2.55

2.56

.58

2.04 .06

2.06

3]

.03

[N}
o~
o]
ISR

2.251 2.43

.50

[NCT I AT

1.97 .01

2.01

. 88

]
oo
~J
[

.91

2.14 | 2.34

2.38

.43

A0

1.92 .97

[

77

1.82

2.08 | 2.28

2.33

.38

.02

1.89 7 1.95

.80

.35

.00

1.87 ] 1.93

TEMRAME

e e | e
~F
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.67

.75

.35

.96

1.87 | 1.93
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Table 3.5.9 FHIFLO% 7 LM+ + » 75 —5 (REERIEE S SR
( AT ma )
g B K B ¥ + v 7
i B| 51 8#% 528K £ 03 fR = 2 o4 | g
Cy S, C. 32 Rin | 53 Rin | Rin | Rin | Rin | Bout
Zs, 1 s, | %8y -5: | -S: | =-S5 | -Rin|{-Rout| ~Rinj-Rout|-Rout
E 1 1.78/1.78 | 1.74 | 1.74 | 1.69| 1.69|%.69 | 1.69 | 1.69| 1.69| 1.69
B o 4501.79/1.79 |1.74 | 1.74]1.69] 1,69{1.69 [ 1.69|1.69| 1,63 1.89
1.78/1.79 [ 1.74 | 1.74 | 1,68/ 1.69/1.67 | 1,66 | 1.67  1.67 1.68
1.7701.79 |1.74 | 1.73 | 1.66] 1.69|1.64 [1.63 | 1.64| 1.64| 1.63
1.67/1.67 |1.6111.60|1.56] 1.54,1.58 |1.58 | 1.58 | 1.58 1.58
1.40011.40 11.30]1.30 | 1.36¢ 1.26|1.47 |1.47 | 1.47 | 1.47 1.48
#RORE &
1.15[1.15 [1.07 [ 1.05 | 1.18| 1.03]1.34 |1.36 {1.34]3.34] 1.39
0.99|1.00 |0.92 | .91 | 1.05| 0,89;1.22 |1.27 |1.22 1.22] 1.31
o.80lc.89 |c.81 | 0.81|0.97] 0.80]1.15 |1.21 {1.15| 1.15| 1.26
0.8400.85 l6.93 10,93 ]0.95|0,77]1.12 |1.17 |1.12 [ 1.12] 1.22
THESE | 0.70(0.70 {0.58 | 0,58 | €.89| 0.67{1.11 j1.16 |1.11 J1.11} 1.22
(BAL mm )
g2 M ¥ « 0 7 | - BEER
g BERFAEe R e it
s, S. | S. |8 Rin | Rin |Rout|S: | Rin |Rout| Reout
-8, | -8; | ~8; {-Rin|-Rio Reuti-Rout| -Rin| -PRI{-PR[ -FR
x+ w5l 2.86/2.84 |2.81,2.791 2.79| 2.79|2.79 {2.81|2.17| 2.17| 2.17
B & | 2.87\2.84 {2.82|2.79 | 2,79 2,79,2,79 |2.822.17 2.17} 2.17
2.86|2.84 | 2.82 12.78 | 2.77| 2,76|2.76 jz.so 2.16 | 2.15] 2.15
2.86/2.83 | 2.81|2.761 2.74 2.7312.73 ]2.79_ 2.14[ 2,14 2.14
5. 74]2.70 | 2.67 1 2.66 | 2.68] 2.68|2.68 |2.69 | 2.10] 2.11] 2.11
o J45.2.40 12.38 | 2.46| 2,57! 2.57)2.58 |2.48 | 2,06 2.06] 2.06
"o 2.2012.15 |2.14 | 2.28 | 2.44] 2.4612.49 12.29 | 1.97 2.01[ 2.01
2.0612.01 |2.00 | 2.15]2.32] 2.37|2.41 |2.17 \1.91 1.96! 1.96
1.95(1.91 |1.90 ¥2.o7 2.25| 2.31/2.36 |2.08 \1.87 1.94] 1.9
1.99}2.03 |1.95 !2.05 2.221 2.27(2.32 12.12 ‘1.85 1.911 1.91
FHREHE | 1.74{1.68 |1.73 \1.99 2.21] 2.26[2.32 1.95 |1.85 | 1.91] 1.9

- 39 ——
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