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Study of the Hexagonal Block Fuel Subassembly with Vertical Coolant Flow
Fabrication Facility for He Gas Cooled Reactor

(Report under contract with Japan Nuclear Cycle Development Institute)
K. Tozawa™, H.Yamada®. H. Ozaki*. Y. Suzuki*

Abstract

Hexagonal block fuel subassembly dispersing coated particle nitride fuel fabrication
facility for Helium gas cooled reactor on the Feasibility Study for FBR fuel cycle
systems has been investigated to reflect plant design considering detail effect of nitride
fuel and remote handling and to evaluate waste production and plant cost. Results of
the study are follows.

(1)Research for hexagonal block fuel fabrication plant concept
Material balance was settled considering with coated particle with TiN layer and
SiC layer. System configuration was settled based on capacity and number of each
equipments. Production method of the hexagonal block is hexagonal block flame
capped SiC plate after vibration compaction in vertical position at core particle
section and vibration compaction in horizontal position at blanket particle section.
Production facility of the hexagonal block is embodied.
Fuel subassembly is made by the hexagonal block screwed shut with entrance
nozzle and handling head. Inspection items of hexagonal block are picked up and
density inspection method is settled in X-ray CT scanning.
Reagent recovery system is settled based on the system of sphere packing method.
(2)Data evaluation for system assessment
Radioactive gaseous waste, liquid waste, and solid waste in the main process,
analysis process and maintenance process are evaluated. From the result, it made
clear that radioactive gaseous waste and liquid waste are decreased by recovering
IPA, nitric acid, ammonia water in reagent recovery process.
Cost of construction of the plant and operation cost have been estimated. Main
process equipment cost occupies 22% of construction cost. Cost of radioactive waste
treatment process, analysis process, maintenance facilities, instrumentation
facilities and utility, occupy 34% of it. Cost of building, electrical equipment and
ventilating system occupy 34% of it. New fuel storage facility occupies 10% of it.

This study was performed by Fuji Electric Systems Co., Ltd. under contract with
Japan Nuclear Cycle Development Institute.

JNC Liaison Department ; Fuel Fabrication System Engineering Group, System
Engineering Technology Division, O-arai Engineering Center

*; Fuji Electric Systems Co., Litd.
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F2.2.1-1 P ERE (1/\YF HT=YkgHM)

REKEL  [SMARD [R50 45 vk [ S525vk [&5T
U 4091.8 3456.5 8703.2 7694.9] 23946.4
Pu 1246.8 1150.6 0 0] 23974
MA 58.8 541 0.1 0.1 113.1
SET 5397.4 4661.2 8703.3 7695 26456.9
R4 E & (keHM) 200000
FEREEIRE(H) 200

1H &Y A E = (kgHM/d)

BT BEX10%EETE
"ER AP EETTE: 8%
WEIE 1%
RATOVHEETIE: 1%

MHESHREIRETE 0%

11111

(BB IZEETIEADEHBEAE)
10204 (HHEIRE~DEAS)
10101 (RATOVIEETE~DHEAE)
10000 (REHELETEE)

5:2.2.1-2 7SN EEE (RHBEAE) (kehM/d)

RETRL  ABRL ) oo ook |BI oo Ik [&er
U 171.8 145.2 365.5 3232 ] 1005.7
Pu 52.4 48.3 0.0 0.0 100.7
MA 25 2.3 0.0 0.0 47
=5 226.7 195.8 365.5 32321 1111.1
F+2.21-3 TSUNEEE WHEBEERIERAE) (keHM./d)
RNAELD  [PMEELD |BRD S0 vbh BTS00 vbk | &5t
U 157.8 133.3 335.7 296.8 923.6
Pu 48.1 44.4 0.0 0.0 92.5
MA 2.3 2.1 0.0 0.0 44
BET 208.2 179.8 335.7 296.8| 10204
F2.21-4 ToUNEER(RNAEJOVIEETERAE) (keHMd)
REFEL VAR D BRI oo Ik BTk [&ar
U 156.2 132.0 332.3 293.8 914.3
Pu 47.6 43.9 0.0 0.0 91.5
MA 2.2 2.1 0.0 0.0 43
ST 206.1 178.0 332.3 2938 | 1010.1
#+2.21-5 FSULEEE (MHESHATRETERAE) (keHM./d)
REAFELD  PVAFED [ ooryk B0 vF |[&aF
U 1547 130.6 329.0 290.8 905.1
Pu 471 43.5 0.0 0.0 90.6
MA 2.2 2.0 0.0 0.0 43
SErT 204.0 176.2 329.0 290.9 | 1000.0
HM/TK 122.52 122.51 106.14 265.34
EISR 167 144 310 110 .20

*T.(6/d) BETEAER D FIVETRD + &0 S0 vk (B0 5o 7 I FERD O M%)
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#2.2.1-6 ELYBRBHFEMYEINEHEER FORAIRE)
TiE S Rl B K ERS Y e Eh o FREET Boa ot
) i x5 2 3 4 5 6 7 8 9 ] 1l R : 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
LR R PVA THFA BE W TR BOSHA | RIS | BOSHER [ BOSHES 2 ek | peiBEi 1PA VRrpBEk | Perpis 2n [REindin A et 7 s B A BEHESE T A HSHERR | SR A DRSEHEA A MOTER [ R0 | sty ] R RS0 H 5 ST A IR A, HEREK
oy HA KRG ) 2 IVER (UOy/Tu0s) (UO./Pu0.) (UN/PuN) (UN/PuN)
T = = TE = - — s == = :
52;
uo,” kg/d 194.9 194.9
ADU ke/d 225.3 : 225.3 225.3 225.3
U0y kg/d 206.5
uo, ke/d 194.9
Py’ ke/d 52.4 52.4
Pu(OH), ke/d 67.2 67.2 67.2 67.2
PuO, kg/d 59.4 59.4
M kg/d 2.5 2.5
M(OI), kg/d 3.2 3.2 3.2 3.2
MO, kg/d 2.8 2.8
P ke/d 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7
UN kg/d 182.7 182.7
PuN kg/d 55.6 55.6
MAN . 2.6 2.6
PVA kg/d 30.0 30.0 30.0 30.0 30.0 30.0
THFA kg/d 695.1 695.1 695.1 695.1 695.1 695.1 _
NHgaq kg/d 607.5 390.1 156.6 156.6
NH;NO, (PR | kg/d 188.8
NF,NO; (SR | ke/d 39.3 0.0 188.8
C kg/d 68.5 68.5 68.5 68.5 68.5 68.5 68.5 68.5 34.2
T0) kg/d 3,221.2 | 2,1389 | 1,082.3
HNOy ke/d 31.0 31.0
NOy~ kg/d 147.3 147.3
H.00) (P 36) ke/d 601.3 270.0 871.3 968.8 968.8 968.8
H.O00) (G 58) kg/d 1,822.4 | 1,1704 596.4 8,196.4 | 8,792.8
1IPA(g) Nm®/d 403.4
H,(g) Nim*/d 32.3 16.2 213.0 170.4 127.8 0.0 R
Ar(g) Nm'/d 614.6 614.6 2,282 | 2,428.2
CO(g) Nm*/d 793.7
Ou(®) Nm*/d 2,060.7 | 1,030.3
Nalg) Nm®/d 7,752.1 | 7,752.1 4,046.9 | 4,036.3
NH,(g) Nm®/d 16.0 16.0 32.3
H,0(g) Nm®/d 1,205.6 820.2 16.2
CH4 Nm3/d 63.9
Cco Nm3/d
[ ke/d 030, 695 5 o [2.4208 ] 1,599.9 .
Ne’/d B Sl ST ; P . SRR 9,812.771410,428.7. |
Wik 1/d 1,639.3 4,098.2 | 2,721.2
Wiy A Nm®/d 16.0 16.0 0. 786595 0. T8649°2) 1,609.0 9,812.7 | 10,428.7 646.9 646.9 4,259.9 | 4,270.6 2,555.9
i ke/d 2,058.7 1,089.9 ] 337.8 326.3 275.9 241.7
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$#2.2.1-7 B{YFEBRF MY E R HERER (RO

I BE G- SR KR A 175 EE BT 7 3 B T Bamt
Y o % 4 3 1 5 6 7 8 9 10 1 12 13 11 15 5 17 18 19 20 22 23 21 25 26 27 28 29 30
ol 4 BR PutE ALl THEA ez VTR BUSHA | BOGIR | BOSYER | BOSHET A i 7 VB ook | SRR | Ak st IPA T e | et i i A e R TR 2 [ A R | Moo R [ A EERk | geloRien A sieise A SR TR ST A BBRRSA AL HERSEK
KoY i 4 ) aiB: VIR (U04/Pu0,) (UQ./PuO) (UN/PuN) (UN/PuN)
v kig/d? : i ; 45:27 3452 7 : i 4512 1452
___uo” kg/d 164.7 164.7 )
ADU kg/d 190.3 190.3 190.3 190.3
U0, kg/d 174.4
uo, kg/d 164.7
Py’ kg/d 48.3 18.3
Pu(OlH), kg/d 62.0 62.0 62.0 62.0
PuO, kg/d . 51.8 54.8
M kg/d 2.3 2.3
M(OH), kg/d 2.9 2.9 2.9 2.9
MO, kg/d 2.6 2.6
U kg/d 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6
UN kg/d 154.3 154.3
PuN kg/d 51.3 51.3
MAN 2.4 2.4
PVA kg/d 25.3 25.3 25.3 25.3 25.3 25.3
THFA kg/d 587.1 587.1 587.1 587.1 587.1 537.1
NIHjaq kg/d 525.3 329.6 143.2 143.2
NHNOy (PIi8) | kg/d 165.2
NH,NO; (SHi#6) | kg/d 33.2 0.0 165.2
c kg/d 59.1 59.1 59.1 59.1 59.1 59.1 59.1 59.1 29.6
1PA() kg/d 2,721.1 | 1,806.8 914.3
HNO, kg/d 26.2 26.2
NO,” kg/d 1289 128.9
H.00) (P933) kg/d 508.0 228.1 736.0 818.4 818.4 818.4
H,00) (FH&8) kg/d 1,575.8 988.7 539.0 6,923.8 | 7,462.8
1PAGe) Nm®/d 340.8
H.(g) Nm®/d 27.3 13.7 183.9 147.1 110.4 0.0
Arg) Nm®/d 519.2 519.2 2,096.7 | 2,096.7
COqr) Nm®/d 670.5
Oa(g) Nm®/d 1,740.7 870.4
Nq(g) Nm®/d 6,648.5 | 6,548.5 3,494.5 | 3,485.3
NH;(g) Nm®/d 13.8 13.8 27.3
H:0(g) Nm®/d 1,018.4 693.6 13.7
CH4 Nm3/d 18.4 55.2
CO 36.8
AL
kg/d i 2,10L1 P
Nin'/d : Ca3s P 2,207.1
itk 1/d 1,384.8 6,923.8 3,461.9 | 2,208.7
dit AR Nm/d 13.8 13.8 FI0.7864 5| W 10.7869°5 1,359.2 8,289.2 | 8,810.3 516.5 546.5 3,678.5 | 3,687.7 2,207.1
ik ke/d 1,746.8 927.5 291.5 281.8 238.3 208.7
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$221-8 Z{YHEBRFRMY BRI EER BFRIT Sy EE)

I S R - BARL K P O— VKR B2 i St ‘ PSR b BE
i o 5 1 2 3 -4 6 7 8 9 10 11 12 13 14 15 16 17 18 19 21 22 23 24 25 26 27 28 29 30
W W 4 T Puiis Ll ). BUGHA | BUSHE | BUSYRR  BUSHER 2| i 4 B ek | seipBEi | Apbipin 1PA TEAETE | Dl i [RET R AR b A 2 AR | R A I A EEITEE BRI A| SisRE A B (R STEY P38 T R TERESA A BEREER
R Sk HIVER (U0O3/1u0,) (UQ./Pu0-) (UN/PuN) (UN/PuN)
2 73232 1580820 30307 30320 323 323
e : :
uo.” kg/d 366.6 366.6
ADU kg/d 423.6 123.6 423.6 423.6
U0, kg/d 388.3
U0, kg/d 366.6
Py’ kg/d 00 0.0
Pu(OL1), kg/d 0.0 0.0 0.0 0.0
Pu0, kg/d 0.0 0.0
M kg/d 0.0 0.0
M(OF), kg/d 0.0 0.0 0.0 0.0
MO, kg/d 0.0 0.0
PP kg/d 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
UN kg/d 343.5 3435
PuN kg/d 0.0 0.0
MAN 0.0 0.0
PVA kg/d 56.4 56.4 56.4 56.4 56.4 56.4
THFA kg/d 1,307.1 1,307.1 1,307.1 1,307.1 1,307.1 1,307.1
NHaq kg/d 849.7 733.7 3L.0 31.0
NHNO, (PE8) | ke/d 217.3
NH NO, (4H8) | kg/d 74.0 0.0 217.3
C kg/d 97.8 97.8 97.8 97.8 97.8 97.8 97.8 97.8 48.9
1PA() kg/d 6,057.7 | 4,022.3 | 2,035.4
HNO; keg/d 58.3 58.3
NO,~ kg/d 169.9 169.9
H,00) (PI#K) kg/d 1,130.8 507.7 1,638.5 1,821.8 1,821.8 1,821.8
H.0(0) (4138) kg/d 2,549.1 | 2,201.1 274.7 15,413.9 | 15,688.6 |
1PA(g) Nm®/d 758.6
Halg) Nm'/d : 60.8 30.4 304.2 243.3 182.5 0.0
Arlg) ._Nm'/d 1,1558 | 1,155.8 3,467.3 | 3,467.3
COs® Nm*/d 1,492.7
O.(g) Nm®/d 3,875.2 | 1,937.6
Na(g) Nm*/d 14,578.3 | 14,578.3 5,778.9 | 5,763.7
NHy(g) Nm®/d 22.4 224 60.8
H,0(g) Nm®/d 2,267.2 1,523.1 30.4
CH4 Nm3/d 30.4 91.2
CO Nm3/d 60.8
o kg/d [895:67 fio o :3,398.9.:)7:3,008:8 [ o) 3934 e e L 344:6
Nm®/d R R s R 02 S0 HEEE : “18:453.5-1"19,592.5.] - 8,008.3 il 8,649:871] 1 3,558.6¢ :
itk 1/d 1,321.2 3,082.8 15,413.9 7,706.9 | 5,117.4
R AR Nm/d 22.4 22.4 V07861 5| M110.7869°2) 3,025.8 18,453.5 | 19,592.5 1,216.6 | 1,216.6 6,083.1 | 6,098.3 3,649.8
ik ke/d 3,707.8 1,886.0 487.1 465.4 393.4 344.6
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£221-9 BLYBRBHTFAMYERIHERKE @GERI S 7yMAN)

i ] B R A KA FILa— ks e B BT % 5 Bl T _ Boaot
W i i 2 3 ] 5 | 6 7 8 9 10 11 12 : 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
W it 4 B PVA THFA BFE | WTRUE | RUSH A | BUGIK | BUSHER (BUSHET A\ RIS A ER] BeioKk | PedrBEi | ABEi o PA | TR | e R o iy A it | LA A Rl A TR | RTeA A T A| SETER | ST A| st SRRk PR O A| Rk BEREER
oy Yifir IKIRIR : HVER (UO./Pu0,) (U0s/105) (UN/PuN) (UN/PuN)

=

365 554 365: 36

uo,™ kg/d 414.7 414.7
ADU kg/d 479.2 479.2 479.2 479.2
U0, ke/d 439.2
U0, ke/d 414.7
Pyt kg/d 0.0 0.0
Pu(014), kg/d 0.0 0.0 0.0 0.0
PuO, kg/d 0.0 0.0
M kg/d 0.0 0.0
M(OH), kg/d 0.0 0.0 0.0 0.0
MO, kg/d : 0.0 0.0
FP kg/d 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2
UN kg/d - 388.5 388.5
PuN kg/d 0.0 0.0
MAN 0.0 0.0
PVA kg/d 63.8 63.8 63.8 63.8 63.8 63.8
THFA kg/d 1,478.4 1,478.4 1,478.4 1,478.4 1,478.4 1,478.4
NHaaq kg/d 961.1 829.8 35.1 35.1 :
NH,NOy (PI#8) | kg/d 245.7

NHNO; (JM1) | ke/d : 83.7 0.0 245.7

C kg/d | 110.6 110.6 110.6 110.6 110.6 110.6 110.6 110.6 55.3

IPAQ) kg/d 6,851.4 | 4,549.3 | 2,302.1

HNO, ke/d 65.9 65.9

NOy~ kg/d 192.1 192.1
H.00) (P8) kg/d 1,279.0 574.3 1,853.2 2,060.6 2,060.6 2,060.6
Ha0M ) | ke/d 2,883.2 | 2,489.5 ) 310.7 | 17,433.6 | 17,744.3

IPA(g) Nm’*/d 858.0

Hy(g) Nm*/d 68.8 34.4 344.0 275.2 206.4 0.0
Arg) Nm*/d 1,307.2 | 1,307.2 3,921.7 | 3,921.7
COx(g) Nm®/d 1,688.3

O4(g) Nm®/d 4,383.0 | 2,191.5 i

Nalg) Nm*/d 16,488.5 | 16,488.5 6,5636.2 | 6,519.0

NHy(g) Nm®/d 25.3 25.3 68.8

H.0(g) Nin’/d 2,564.3 1,722.7 34.4

CH4 Nm3/d 34.4 103.2

68.8

S Sl 38907
SR S n i i e ¢ e iE i .87 C4198.14,024.9 {T
W /d 3,486.7 17,433.6 8,716.8 | 5,788.0 :
Wk AR NmP/d 25.3 25.3 L Ai0.7865975)| Ho70.79644 %) 3,422.3 20,871.5 | 22,159.8 1,376.0 | 1,376.0 6,880.2 | 6,897.4 4,128.1
Bk kg/d 4,193.6 2,133.1 561.0 526.4 445.0 - 389.7
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IKIEBBEINL, VMK 5 5B D S BRED 2 B EXIN Y FOPDDBHKE L
THERTSODEL, MIEEUGRHE CLET 2 BERITIESIK 3 BRIV
N5YE (NH; NHNO; PVA, THFA) &9 5,
IKBEEFEIR K O )V 3 — )L Pl B D PVA & THFA OBITRIL, RISERD S
01 H 272 0 OFEIREL 74t DK 0.02% & BE T 5,

T D= )VBREEER R DK, T RDT K, BEY CEDULAREREE, ThE
NITIVACBERLR LSRR B R OFRZS ) D2 2. -1 IR TFHAERL SR U 6.09%.
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S MENE D)) 8.5 38.5 1L0 187. 0 847.0] 1,034.0 406
SR B ohERE )L 8.5 25.51 11.0 187. 0 561. 0 748. 0 294
TS50y Mgl 8.5 38.5 110 187.0 847.0[ 1,034.0 406
75y MEaEiEtIL 1 8.5 25.5[ 11.0 187. 0 561. 0 748. 0 294
T 5>y Mkt 2 8.5 38.5] 110 187. 0 847.0] 1,034.0 406
75 >y MRS 2 8.5 25.51 110 187. 0 561. 0 748. 0 294
SRRV 25. 5 8.5 11.0 561. 0 187. 0 748. 0 294
HEEHEITRE 34.01 25.5 9.0 612. 0 459.01 1,071.0 420
cowr¥—R 25.51 25.50 20.5] 1,045.5 1,045.5] 2,091.0 821
2F&itEE 12, 479. 83
S\ BE 76.5] 95.5 9.5/ 1,453.-5{ 1,814.5] 3, 268.0 1, 283
KIt 76. 5] 95.5 1, 305. 8 2, 868
AR A T > A2)) 8.5 25.5 9.5 161. 5 484. 5 646. 0 254
AR L i)l 8.5 13 9.5 161. 5 247.0 408. 5 160
NAE DR ERE T 8.5l 25.5 9.5 161. 5 484. 5 646. 0 254
SAKE A T AV 8.5 25.5 9.5 161. 5 484. 5 646. 0 254
AR DRIV 8.5 13 9.5 161. 5 247. 0 408. 5 160
SAE.D i B RGE T )Y 8.5 25.5 9.5 161.5 484. 5 646. 0 254
Ty b ATFF I AEIN] 8.5 25.5 9.5 161. 5 484. 5 646. 0 254
75 7y hEtEIL 1 8.5 13 9.5 161. 5 247.0 408. 5 160
P DRNEES Snd 8.5 25.5 9.5 161. 5 484. 5 646. 0 254
TS5y S ATF A2 8.5 25.5 9.5 161. 5 484. 5 646. 0 254
75y Mgt 2 8.5 13 9.5 161. 5 247.0 408. 5 160
754y MrZRBEILTI 2 8.5l 25.5 9.5 161. 5 484. 5 646. 0 254
Dl M) 59. 5 8.5 9.5] 1,130.5 161. 5] 1,292.0 507
4 7 H ZNEE )L 59.5 8.5 9.5 1,130.5 161.5] 1,292.0 507
3FSRtER 2, 948. 85
S\ BE 76.5] 95.5 9.5] 1,453.5] 1, 814.5] 3, 268.0 1, 283
* 3 76.5] 95.5 7,305. 8 2, 868
PRI O TRk 2V 8.5 5551 1LO 187.0F 1,221 01 1, 419.0 557
%{E'Jk)j»u{%?«&d el 9.5{ 55.5] 110 2090.0] 1,221.01 1,441.0 566
75 4y M Pkt tIL 1 10.5] 55.50 1L0 231.0] 1,221.00 1,463.0 574
75 4w b MR ke 12l 55.51 1.0 264. 01 1,221.01 1,496.0 5817
A TF A 59. 5 177 11.0[ 1,309.0 374. 01 1,694.0 665
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#£3.2-5 a7 IY—hERORE

BEE X 2 m
LlLE 2.2 g/cc
- ME RS 0. 975
e M| & | MefiE | BAmE it B
m m m m2 m2 m2 ton
BBaI 7 U—MRER : L : s 450,777, 11
BIFAFER 176, 106. 65
S\ BE 76. 51 163.5 9.0 1,377.01 2,943.0] 4, 320.0 18, 533
xH 76. 51 163.5 12, 507. 8 53, 658
7S 76. 5 163.5 12, 507. 8 53, 658
FEwg L)L 1 64. 5 8.5 9.0 1,161.0 153. 01 1,314.0 5, 637
FEwRALEEZ )L 2 64.51 17.0 9.01 1,161.0 306. 0] 1,467.0 6, 293
SRR EUNGER )L 1 51.01 10.0 9.0 918. 0 180. 0] 1, 098. 0 4 710
AR AN R Al 2L 2 51.0] 17.0 9.0 918. 0 306.0f 1,224.0 5, 251
IR O 45 7 A k2 )L 17.01  30.0 9.0 306. 0 540. 0 846. 0 3, 629
LN T EX A 17.01  30.0 9.0 306. 0 540. 0 846. 0 3, 629
75y M EBERTIV 25.51 30.0 9.0 459. 0 540. 0 999. 0 4, 286
NAT Oy 7EERE)) 34.01 11.0 9.0 612. 0 198. 0 810.0 3,475
BRE F%Aﬁﬁﬁi*ﬁﬁ’t’ﬂ/ 34.01 17.0[ 20.0] 1,360.0 680. 0f 2,040.0 8, 152
EiNGg 34.0[ 25.5 9.0 612. 0 459. 0] 1,071.0 4, 595
IFEEtEE 103, 916. 67
LB 76.5( 138. 01 11.0{ 1,683.0[ 3,036.0] 4,719.0 20, 245
KH 76.5 138.0 ) 10, 557. 0 45, 290
AAFE.OELE )L 3.5 38.51 11.0 187. 0 847.0] 1,034.0 4, 436
NHRE DB e BERs 7)) 8.5f 25.5] 110 187. 0 561. 0 748. 0 3, 209
A EE. Eﬁaisfé“lz)l/ 8.5] 38.5] 11.0 187. 0 847. 0] 1,034.0 4, 430
Sl R TTEERE )V g.51 25.51 11.0 187. 0 561. 0 748. 0 3, 209
T30 #Eaisﬁt)l/ 1 8.5 38.5f1 11.0 187. 0 847. 0] 1,034.0 4, 436
T30y TR 1 8.5 25.51 11.0 187. 0 561. 0 748. 0 3, 209
T30 \ﬁ’i'ﬁs‘?‘%’z)lzz 8.5 38.5] 11.0 187. 0 847. 01 1,034.0 4, 436
75 >y MRehEis )l 2 3.5 25.51 11.0 187. 0 561. 0 748. 0 3, 209
nHr=EIL v 25. 5 8.5 11.0 561. 0 187. 0 748. 0 3, 209
ﬁ%ér%ﬂ?ﬁ% 34.0f 25.5 9.0 612. 0 459. 0] 1,071.0 4, 595
FSw Y —FR 25. 5] 25.50 20.5] 1,045.5{ 1,045.5] 2,091.0 8, 970
Fﬁ“’rii 138, 570. 22
. S BE 76.5]  95.5 9. 5] 1,453.5( 1,814.5] 3,268.0 14, 020
K 76.5]  95.5 7,305. 8 31, 342
AFE A > T F 2 A1)V 8.51 25.5 9.5 161. 5 484. 5 646. 0 2, 111
PR O e 2 )L 8.5 13 9.5 161. 5 247. 0 408. 5 1, 752
NN GINGE S-S Vel 8.5 25.5 9.5 161. 5 484. 5 646. 0 2, 171
SEFEDA T AV 8.5 25.5 9.5 161. 5 484. 5 646. 0 2, 111
A AR D)L 8.5 13 9.5 161. 5 247. 0 408. 5 1, 752
SR L e SR 2R T2 ) 8.5] 2b.5 9.5 161.5 484. 5 646. 0 2, 171
TS5y b AT F AL 8.51 25.5 9.5 161. 5 484. 5 646. 0 2, 171
TS50y b1 8.5 13 9.5 161.5 247. 0 408. 5 1, 752
TS5y birgEvERRIV 1 R.5] 25.5 9.5 161.5 484, 5 646. 0 2, 171
TS50 AT T A2 8.5 2b.5 9.5 161.5 484. 5 646. 0 2, 171
75 2y bkt 2 8.5 13 9.5 161. 5 247. 0 408. 5 1, 752
75y bxERyEITLEIV 2 8.5] 25.5 9.5 161. 5 484. 5 646. 0 2, 171
iR 59.5 8.5 9.5{ 1,130.5 161. 5] 1,292.0 5, 543
7 7 A AN )V 59. 5 8.5 9.5 1,130.5 161. 5] 1,292.0 5, 543
3FREtER 32, 183. 58
4\ B 76.50 95.50 11.0] 1 683.0f 2 1010} 3,784.0 16, 233
KHF 76.5] 95.5 7, 305. 8 31, 342
PR{EE L i PR BaG2)l 8.5l 55.51 11.0 187.01 1,221.0{ 1,419.0 6, 088
SRR DR TR IV 9.5 555 11.0 2090.0 1,221.0{ 1,441.0 6, 182
75 >4y b ke tIL 1 10.5¢ 55.5] 11.0 231.01 1,221.0[ 1,463.0 6, 276
7524y b Figkia )l 2 11.5] 55.5{ 11.0 253. 01 1,221.0[ 1,485.0 0, 371
A>T A 59. 5 170 11.0] 1,309.0 374. 0] 1,694. 0 7, 267
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4 BHOI

FBR 41 27 VS AL BRIA RIS HR S O — B8 & LT He 7 A %] FBR #4002
BB TR & AR T Ty 7 A KIS BT OB BSE S 2 5 1 %
HEELT, 75 MERERTC LR, BRURE RS & OREEE T 5 = &
BHIE L THMRHER - 2. TOMEDFOREEB,

(1) MPELET S > ME&ORE
WBRFIETINE SICO2BEOHEEZZERL T, WEINEZEREL, BBRRED
AELEFW, 2R ATFLEBRERELE. TOLETARAT O 7 OREHEEL
THRHFELRSMEE, 75>y MUIHEBE THBR TE2RBAEL 2%, Toyv
IR SICBEBET AN FRNEREL, BT 2HER A Z BEKLL 2.
BEESHREIRNATOYIRIU NI VA DN N RY TNy REZX DD
TRRMWSEEKL Lz, RATOY I OBREBEHEZEEL, BEREIE {# CT
WWEkBAREL,
AREENREIERRH A EEOEAITEIERZME AR L.
() YAFLFMIZBET ST — & OFHE
ETER, 5. RFWEICIDRETDRUE. BIK, ERBEREY 26 L /2R,
Tk, RBERYICD W CRAEERTEITB W T IPA, W, 7> EZ7KEEK
B & THEH R Z RIZICHIE T&E SR BEEN RS Nz,
Eie, HRLUETS 2 MESITH U TREEFMEZITY. RIEE, ERRRS2TmL
7o TORER, ERBRED 22N ETRERE, JWDVELRME (FEFMUIE « 24 - 47
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R4—4 BULYBEMTREYEIRE S EER EORARED
B b R - BARL K FILa—IL g A B B ER oD Bt
i T 1 2 3 4 5 6 7 8 9 i0 11 12 13 11 15 16 17 I BT 20 20 22 23 24 25 2% 27 28 29 30
i o 4 TR Puis{LiE PVA THEA B | BTRUE | BUSHR | BOGHE | BUSHER | BUSHr A sl v Bk] teidok | e | kg IPA VRV BEHE | PRrp i 7 | VOB A REARS VR WAL A | BEEHES A bRk | BTV A DEOEA Al IRk {2 isnn A s tewetenr ] SIS0 om e 0 A| et A BERs ik
5y Hip7 AR JREEIHY S IVER FER (U0,/PuO, WU0./Pu0,)] (UN/PuN (UN/PuN)
x aclae : i 02.0° : 02 02.0 202 202:0 5 202 2020 202:0° 20200
uo,” kg/d 229.2 209.2
ADU kg/d 264.8 264.8 264.8 264.8
U0, kg/d ' 242.7
U0, kg/d 229.2
Py kg/d 420 42.0
Pu(OH), kg/d 53.9 53.9 53.9 53.9
PuO, kg/d 17.6 47.6
_____ M kg/d 2.5 2.5
M(OH), kg/d 3.2 3.2 3.2 3.2
MO, kg/d ] 2.8 2.8
FP kg/d 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8
UN kg/d 214.7 214.7
PuN kg/d 14.6 44.6
MAN 2.6 2.6
PVA kg/d 35.3 35.3 35.3 35.3 35.3 35.3
THFA kg/d 817.0 817.0 817.0 817.0 817.0 817.0
Nlsaq ka/d 657.3 458.6 133.0 133.0
NINO; (MEB) | ke/d 195.2
NHNO; (4R5) | ke/d 46.2 0.0 195.2
o) ka/d 74.5 74.5 74.5 74.5 74.5 74.5 74.5 74.5 37.2
1PAQ) kg/d 3,786.5 | 2,514.2 | 1,272.3
HNO, kg/d 36.4 36.4
NOy ki/d 152.4 152.4
11,000 (1 ¥46) kg/d 706.8 317.4 1,024.2 1,138.8 1,138.8 1,138.8
H.00) (41-6) kg/d 1,971.9 | 1,375.8 536.9 9,634.8 | 10,171.7
1PA(R) Nm®/d 474.2
H(g) Nm'/d 38.0 19.0 231.7 185.3 139.0 0.0
Arlg) Nm®/d 722.4 722.4 2,641.2 | 2,641.2
COy) Nm’/d 933.0
O(g) Nm®/d 2,422.3 | 1,211.1
Na(g) Nm®/d 9,112.5 | 9,112.5 4,402.0 | 4,390.4
NHy(g) Nm®/d 17.3 17.3 38.0
H;0() Nm®/d ] 1417.2 960.4 19.0
2,414:2 - [« 2,629.21:1,880:7 Sro3,953.30009; i iy 3000 o f 002628
- i e i A B LR i 17300 i B 11,531.8:112,255.0 4,683.774,645.20 iin 2,780.2°7:2,710.7 : :
i 1/d 825.8 1,927.0 9,634.8 4,817.4. | 3,198.7
Wi AR Nm®/d 17.3 17.3 L0786 L7 5] H150.786 ) 1,891.3 11,534.8 | 12,255.0 760.5 760.5 4,633.7 | 4,645.2 2,780.2
Bk ke/d 2,388.2 1,249.4 368.1 354.8 300.0 262.8
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£A-5 Z{LYBBHTIRHYE NI EER F0SHARH)

it ] BEE R ARk Kk R B TSIT b B
4 i A iy 1 2 3 4 5 6 7 8 9 10 11 12 13 ] 14 15 B 18 19 20 21 22 23 24 25 26 27 28 29 30
LRI RS Puig{biE ]l PVA THFA Béde | TR RUSAA | BOSHE | BOSYER | BUSHEA AR ARR] sediok | ek | ke 1PA HorBEI Wy AR B A EREHET A TIERR | TR BRIeHEAA] MSCER |2t 2| S iy o 9 T BR| IR ST A| PRSI Al BERTER
; B AR | URIRIR FIER (UOy/Pu0.) (UO./Pu0,) (UN/PuN) (UN/PuN)

116:0

146

14

vo,™ kg/d 165.6 165.6

ADU kg/d 191.4 191.4 191.4 191.4

U0, kg/d 175.4

U0, kg/d 165.6

pu® kg/d 43.0 13.0

Pu(OH), kg/d 55.2 55.2 55.2 55.2

PuO, kg/d 48.7 18.7

M kg/d 1.9 1.9

M(OI), kg/d 24 2.4 2.4 2.4

MO, ky/d 2.2 2.2

FP kg/d 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6
UN kg/d 155.2 155.2
PuN kg/d 45.7 45.7
MAN 2.0 2.0
PVA kg/d 25.5 25.5 25.5 25.5 25.5 25.5

THFA kg/d 590.5 590.5 590.5 590.5 590.5 590.5

NHjaq ke/d 511.3 3315 128.7 128.7
NILNO, (Y8 | ke/d 158.1
NIHNO; (M) | ke/d 33.4 0.0 158.1

C kg/d 57.7 57.7 57.7 57.7 57.7 57.7 57.7 57.7 28.8

1PAQ) kg/d 2,736.8 | 1,817.2 919.5

HNO, keg/d 26.3 26.3

NO,~ ke/d 1234 123.4
H.00 (PI8) kg/d 510.9 229.4 740.3 823.1 823.1 823.1
H.00) (51%5) kg/d 1,534.0 994.4 493.0 6,963.8 | 7,456.7

IPA(g) Nm’/d 342.7

Ha(g) Nm’/d 27.5 13.7 179.4 143.5 107.6 0.0

Ar{g) Nm®*/d 522.2 522.2 2,045.1 | 2,045.1
COqlg) Nm®/d 674.4 -

[X6) Nm*/d 1,750.8 875.4

N,(g) Nm®/d 6,586.2 | 6,586.2 3,408.6 | 3,399.6

NH;(g) Nm®/d 13.5 13.5 27.5

H:00) | Nm/d 1,024.3 696.5 13.7

Nm3/d

17.9

53.8

A # kg/d b 2324 1 . o] 2035
- Nim*/d i . 78,3370 S| 268 | 20000 i
Wt 1/d 6,963.8 3,481.9 | 2,312.0
R AA NmP/d 13.5 13.5 RO, 18644 5| HL0.78659% 1,367.0 8,337.0 | 8,860.0 549.6 549.6 3,587.9 | 3,596.9 2,152.8
G ke/d 1,746.4 923.3 284.,6 274.8 232.4 203.5
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F4—6 ELYWEBEBNTR

BB B AR

BAMITZ Ay

IiE Ea R - Rk Kk e 3] (75 B BT FRian Bt
Wi 1 2 3 1 5 6 7 8 9 10 11 12 13 14 15 17 8 19 20 22 23 24 25 26 27 28 29 30
4 i 4 B | PutHEEE ] PVA THFA Bde | TR BUSHA | BUSHE | BUSHRE | BOSHES ARy A ek | seibEin | ARpedr it IPA HerEi W =] i AT X | Kbl A TRICH A TP 2] FRITER |l A| Smschbe A BHLSR TR T Je o R ihesedkr A BEAEER
L5y i i IR FEE (U0,/Pu0,) (UN/PuN) (UN/PuN)
’ : 22.0 "7529.0. 55200 22:
uo,”! kg/d 592.2 592.2
ADU kg/d 684.3 681.3 684.3 684.3
U0, ke/d 627.3
_ Lo, kg/d 592.2
Py’ kg/d 0.0 0.0
Pu(OHH), kg/d 0.0 0.0 0.0 0.0
PuO, kg/d 0.0 0.0
M kg/d 5.3 5.3
M(OH), kg/d 6.8 6.8 6.8 6.8
MO, ke/d 6.0 6.0
FFP ke/d 1.7 1.7 1.7 1.7 1.7 1.7 1.7 1.7 1.7 1.7
UN ke/d 551.9 554.9
PuN kg/d 0.0 0.0
MAN 5.6 5.6
PVA kg/d 91.1 91.1 91.} 91.1 91.1 91.1
THFA kg/d 2,111.3 2,111.3 2,111.3 2,111.3 2,111.3 2,111.3
NH,aq kg/d 1,387.4 | 1,185.1 63.5 63.5
NH,;NO, (FH8) | ke/d 357.9
NH,NO; (4h#8) | kg/d 119.5 0.0 357.9
C kg/d 159.5 159.5 159.5 159.5 159.5 159.5 159.5 159.5 79.7
1PA(D) ke/d 9,784.8 | 6,497.1 | 3,287.7
HNO, ke/d 94.1 94.1
NO,~ kg/d 279.8 279.8
H.O0) (P15H) kg/d 1,826.6 820.1 2,646.7 2,942.8 2,942.8 2,942.8
H.00) (4H58) kg/d 4,162.1 | 3,555.4 486.7 } 24,897.8 | 25,384.5
1PA(g) Nm®/d 1,225.4
Halg) Nm’/d 98.3 49.1 496.2 396.9 297.7 0.0
Ar(g) Nm®/d 1,866.9 | 1,866.9 5,656.4 | 5,666.4
COylg) Nm®/d 2,411.1
04(g) Nm®*/d 6,259.6 | 3,129.8
Nye) Nm®/d 23,548.0 | 23,548.0 9,427.4 | 9,402.6
NH(g) Nm®/d 36.6 36.6 98.3
H:0(g) Nm*/d 3,662.1 2,461.2 49.1
CH4 Nm3/d 49.6 148.9
- -]:25,805.8" . o g - 562.2
aor ; B TR 1,648 1,965.2° 5,954.1° | 5,805.3 T
itk 1/d 2,134.1 4,979.6 24,897.8 12,448.9 | 8,266.1
Wik A2 NmP/d 36.6 36.6 LLT10.78659°5)| Ho 0,786 7 4,887.5 29,807.6 | 31,648.4 1,965.2 | 1,965.2 9,923.6 | 9,948.4 5,954.1
M ke/d 5,997.5 3,054.7 794.4 759.3 641.9 562.2
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T®A—7 ELYEBNFRNYE IR ERE QAT Ty k)

T BE Rt B Kk T IV I L e o T 7 SR B T Bt
o 1 2 |3 5 6 7 8 9 10 b1 12 : 14 15 16 17 18 21 | 123 24 25 26 27 28 29 30
— kR Pulg{Lie THFA WTIRE ) SSA A SO | BOSYER | RISPEAT A AR PEdOK | B BE WA | BEIRBEIR | el 5 JUEAR) 7 A Wb 3 EBERR | WICPET A MTEER | A S ) B LR R T e b A TE e A A BER IR
it SN ER (UO,/Pu0,) (U0./Pu0,) (UN/PuN) (UN/PuN)
7 56 ; 560 56.0. 56 7 1561
uo,” kg/d 1.
ADU kg/d 204.5 204.5 204.5 204.5
uo, kg/d 187.5
U0, kg/d 177.0
P’ kg/d 0.0 0.0 )
Pu(OH), kg/d 0.0 0.0 0.0 0.0
PuO. kg/d 0.0 0.0
M kg/d 1.6 1.6
M(OI), kg/d . 2.0 2.0 2.0 20 B
MO, keg/d | 1.8 18 1 ]
FP ki/d 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
UN | ke/d ] 165.8 165.8
PuN ke/d 0.0 0.0
MAN 1.7 1.7
PVA ke/d 27.2 27.2 27.2 27.2 27.2 27.2
THFA kg/d 631.0 631.0 631.0 631.0 631.0 631.0
NHzag ke/d 414.6 354.2 19.0 19.0
NH,NGy (#8) | ke/d 107.0
NHNO; (4 #) | ke/d 35.7 0.0 107.0
___C kg/d 47.7 47.7 47.7 47.7 477 477 | 7.7 47.7 23.8
1PA(Y) kg/d 2,924.2 | 1,941.7 982.5
HNO, kg/d 28.1 28.1
NO,~ kg/d | 838 83.6
H.OM (P43) kg/d 545.9 245.1 791.0 879.5 879.5 879.5
Ha00) (4158) ka/d 1,2438 | 1,062.5 145.4 7,410.7 | 7,586.2
IPA(g) Ne'/d_| 366.2 ]
Ha(g) Nm'/d 29.4 14.7 148.3 118.6 89.0 0.0
Ar(g) Nm’/d 557.9 557.9 1,690.4 | 1,6904
CO.(g) Nm®/d 720.6
Oqfg) Nm®/d 1,870.7 [ 935.3
Na(g) Nm’/d 7,037.3 | 7,037.3 2,817.4 | 2,810.0
NH,(g) Nm®/d 10.9 10.9 29.4
H,0(g) Nm®/d 1,094.4 735.5 14.7
CH4 Nm3/d 14.8 44.5
CO Nm3/d
kg/d 16584 ] 1152, 12,0637,
Wik \/d 7,440.7 3,720.4 | 2,470.3
Finig A Nm®/d 10.9 10.9 L0, 78649%5| Ho10.7865 %) 1,460.6 8,908.0 9,458.1 587.3 587.3 2,965.7 2,973.1 1,779.4
@ ke/d 1,792.3 912.9 237.4 226.9 191.8 168.0
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"CEREBT 2 LMY C OENYBEANYETYSR U2 2 LURH T OBGERZEN D2O0ZELERA(Z TN T (101) HAEPR2L UN QT Yk © 1+

oyl v'iele L0162 [ ¥GLG — 6°16L6 ¥'GLG 8'8¢1 P/CUN H2Ed - LT
LY (101]) B3| 8L20el | 0€e 9'8¢8 8'19¢ LyLLEL 0'9% L1601 P/8Y BN - Fri(ti-T
A2 NN M L56| EvEy [ G 0'€Z GL'G vL'LEY 0¢€e GL'G JES IR AEIE
LNMEAEZ RN b 2NGIRIN - ONG'G)L + ZHZ + TOJHF + NIL <« N9, + ¢ZHP + FIDIL e 3]
y'GLS — v'$9 L'LGC 8821 P/CUN ElgE - Fri(rir
9'8¢8 g8'19¢ £'08 0'€e L1604 p/8Y EEH - Friric
Y —EUWE WE 0'€zZ GL'G 882 gL GL'G JE IR L E3IP
00¢ 0¢C Sy'9¢ 629 00¢ 0% 1’681
N ZH IOH NLL ZN ZH yIO1L BELY
24 & £ 2NGIRIN Ty + NIL <« NGO + ¢He + VIdLL WKL S8
8198 p/8Y EERNILEE
g'og 02! €02 6’89 861 L'v6 P/3Y (o) EENIIEEH
90+30S ¥ L0+3167] 90+3¢8'| ~ {90+3€1°9 90+3LL°} 90+381'8 P/EY (N) YR TSk EL
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