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Overview of Application Status for Nuclear Fuel Assembly Transport Package
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ABSTRACT: The work aims to fully understand the main application status of nuclear fuel assembly transport packages
at home and abroad and put forward suggestions based on the experience of foreign countries so as to realize the inde-
pendent development of domestic transport packages. The technical status of representative fuel transport packages in
major nuclear countries as well as the domestic R&D and application status were surveyed and analyzed. The directions
that still need to be improved in independent development were viewed. Main nuclear countries in the world developed
the nuclear energy industry earlier and have formed mature transport package products for their own reactor technologies.
At present, on the basis of introducing and absorbing foreign advanced technology, the domestic development of some
nuclear fuel assembly transport packages had been gradually realized. The new type transport package for
high-temperature gas-cooled reactor fuel assembly had been developed. It is recommended to pay more attention to the
serialized development of transport packages and increase the investment in overcoming key technologies. The develop-
ment of package structure design software and the construction of the test platform need to be strengthened.

KEY WORDS: nuclear fuel assembly; transport package; package design; independent development

AR PEVE R S B R AR PR RE AT, £ D9 MOXUHHIREE . BB 142 i 7 05 2 S BUAZ OB
FALEE 2 B RN AL BEAT AR, SEHRIN T HPEMOCPERE ) B N e e RS %Bﬁiiﬁiﬁ%
BOAZSRR L s a5 AL B, B Z ORI T h N AR A e R | e B A AT AL R i fiE

i HER: 2021-12-20
EER/N: Mk (1994—), F, Mit, BIREIT R, TBARF @ 4RSS BB H %4



¥4z H13M

NI, A5 AIRORHA (i i A BT IR ML i - 143 -

PR o R SRR A A% o TR [ R T A HL 3l 4 A T U T
DX, JTA s T H Ak B, AZ R L R i I
A BEOLAE 2, DO O A R R A s i A
A

Bifi 5 % R RE =k O PR & e, AL R
WrHE I, SBrRkE T SR B, [RI A X R R A
i e ERESE I T EOR . R 2020 4K, K
E RREET B ILA I 49 &, BlERILA >
5102.716 J7 kW, 7E@HLAH 16 . (hEANRILFE
E R fiet & & A T DA HAR BRI A1 2035 4R
SANE ) Mg, 2 2025 4EREREBIBITHEL
ZEIAF 7000 77 kW,

1 ZESAGEHRFEN

Ay S RN S e A YL I - ST SN A o
A2 XS R B R RHAL A, RERE T JE TS s 6 B
GBI R BR8N A EL AT A I
FE AN RO M AL | W . FERE L
HAEIREA A, Hod, R AR TR AR R A A
R Z R IRs . spAE, M TE R AR
KM 2% R E R O S K8 W AR, R
ERA— AT R E LTI y SWERBRRUZ . i
A 3 i e AR P X AR A A i W A T SR 38
B 5 48 P A T S T R

FRAE T B U 5 oy FE R 44 5% ) (BT HESR
LR PR, SN HERR RS T — S
i, REHIZNEYNZMARZIRET AF e, [
PRIFFRENLIY (TAEA) KRAGHY (ST R % 48
B 2 HL ) (SSR—6) Xitiz fi 25 f M BT T e 77 AL
S, TR EE T e T R A A as AR )
(GB 11806—2019) ¥ Btz 4h, FeE (HEAKHER
HL BT R R A 1 2 i A il T B R &) (NB/T
20184—2012 ) PIIAT b A v A1) £ BE b PR /K S i i T
SRR 2 S A A BETT L il | SR IR A f 4R
BARER , IR A, Hrisiit B R 1128 i 7w A
i GB 11806 M EK, 452 1E% B i 4 s i 3
[/ € 3 A N 7 G T o W o DG L = [ 5l R TV A (1 20
RIS KR4, AR TR R AR )
BT S HE VTS, 5] g S

2 ESMIARIR

AT EN, Eb ST RE &R
RN % 1y s ST DN e Nl = K1 s e oty N Ea] U
BT Z 0 4a0, REWS 3T a0 EIE s
TR 2, EE0k AR 2, KPP
SRR, HE O R YE R T E NG R R S0 SRR
4, i VVER-1000 HESRRHH (25 25 a5 AR % ik
TF, M310 R4 a s e i ik R B TAEP)

21 FEBRXENARREEHESR
211 EHE

EEDEE PR B KR, 2% 70%0H 12k A
Fite R HL A% LA A 61 370 MW 7212 [ [E 7Y
FAERAA 100~120 TR LA BT 32032 Hi B Rk 28 1
DA 20~30 YR DL 7 22 g SRR, R R
BB 2 s i R, R AT T
FCC3 #Ifl FCC4 Alizfu 4, JET 1P2 BR U, %
UL 1B P A L 5 |k [ AR 3 /0% L EPR
A, RGP TE TN International 2 A1t .
PR FCC4-VI Bzt zsss T akkliz @, %
B HTIEECN 0.6,

b FCC4 Rz i 75 4%

1 FCC3 BAI FCC4 BB ki 45 7
Fig.1 FCC3 and FCC4 transport packages

TE MOX B BRBL AL {32 iy 1, 300 3k 1 R
FS65. FS69 #liziZsaidkiz , Hrp FS65 U fE%e#k 1
ZH PWR SRR FEk 2 41 BWR AR F, FS69 1Y
A2 GUREL AL . ZE R A BN, BRATT
P22, TN international /A & ITHF A T MX6., MX8 2
Fisgr i MOX AR izl =™, wanast il 2.,
MX6 fil MX8 iz 254w )& T B(U)F BIGe4, 2 H
DA BRI AN A R L I o AN 25 1A R SUZ 59
5K, SNZRESARALE S I HLASRE , WZE R K4
7o, WANZZ MIEFEA o1 Bl s s B o 2
o P [ G A AR R AR A= A, BRI A AR e b
HH A T I TEEE A o R RN A e I R X A



- 144 - Wk TR

202247 A

AR, W RIR R T BRI . MX6 12 i 7
ARAENERE L 6 4 PWR BAKHH AR5 16 41 BWR R
1, MX8 iz 8 BRI, KoK
m T NAEY R, HarrekE ., EmE . HEEER
i

psi

a MX6 Bz i 75 7%

b MX8 13z i 75 4%

Fl2 MX6 BUFI MX8 Bz Hi 45 2%
Fig.2 Schematic diagrams of MX6 and
MX8 transport packages

212 %£H

FEE MR R KRR R B, R RE A
EERAZH 30%, HEHLERE A 95 523 MW, fEE
B [ PN, T2 5 R 48 4 IR PR B SRR A2 1) ol 5
YIHE 10CFR 26 71 384y, 425 NRC #t#fEN A(F)
5 BF) G, HI R R 4ismny . EEEN
$éiz BWR HHHARI R A TNBL %4, SP1, 2, 3 7
BRIZEAY, 3415 PWROGHTEAELHE /R ] MAP12/13 #1 |
Traveller i #i 25 #5481

DL TNB1 Bz i 25 ant O ], 22 75 a0 56 [ it
HEREIZ 2 Fh BWR HibRi 4L, H U BEEE AT
5% ZIBHIAAIMNE R, B SNSRI L,
A5 5 B A B PR AT IR R 05 % i, S48 N
— AN EEEHEWNRAAHEL, TNBI Bz e 451 10
K3,

EEWRANFZITT Traveller R 5 aedk
iz PWR KL, AR EAbR#E (STD ). XL H
VVER 3 AR o 5 [ 35 ) HL S s A B AU
U M EEE<S%, BRI 4, KBRARN
A T A1 1 -5 R 4 o8 7 F R AE R 54, I i

A RA NS AP ISR H T4 s SRS
] P R Tk 2 AP 1000 HEHT A RHH (12 4 75 oK

=R T REVREA RV L EES R
B A EHIE R Traveller XL BRI 1412 b &5
W20 3%52 i 25 f AN A 5 P 18T 1) 7 A 1 I SR i 7t
R, PRI —U IR RN 25 0, is5fsEeh 0.2,
Il A R EN 0.7 XL RRAS 18 5 254 0 N 18 RH 3¢
1, BB [R] A 2 2he 28 5 4 IR 48 T A8 KA BB 2 4
FEESR, AT DAGE A 8 0 AR SR B O ok e K R R
AL AR ZEL A, 25 e A T 8/ N R A JR 2 2 Bt T LA
TEV RUE AR S I A

K3 TNBI Mizfu 2 fe s E K
Fig.3 Schematic diagram of TNB1
transport package

Kl 4  Traveller BIfRHE AR B 4

Fig.4 Schematic diagram of Traveller
transport package (standard version)

213 EFH

VRN RE I 1 2R, R 0 1E 7E a5 e it
KRB AR W) K S, A 38T 38 ) B oE B R ek
B EN, BWRA TK-C5 Kz %5 4% 18
VVER-1000 £UBCRHA N, IEREME 0 T as iz it
KA WK S ZERT 1993 FRIFE I 1Tt
W, %% TAEA-85 Regulations X} B (F) RIGe 401 i%
FER, SE T IER A (B, 1.2 m AT
% OMER. BRI FiskFE A (9m AR
W BUEE L RRE L KobE L KR BOREE ) T AR o
1E TK-C5 Hlizkzsan 0 FEml b, P Wridad 2 ik
TG B, SRR TAEA XL 2S 12 i 52 65T 1 1%
JFE R, 2001 4E TK-C5 Mlizki A esi%it E 5 A



¥4z H13M

NI, A5 AIRORHA (i i A BT IR ML i - 145 -

TK-C5-B A, 585 iz b & aid T e A i 5
=, BEMEWE R B R 90 m/s [ i ER AN 60 min k.
PRI (800 °CLL I ) HBEsk

Iy 1] .d 1
- %;RU/HGHB(U)F—S’(F ' %
= '* f’ S S “:-" ST il B
|
=

e I

K5 TK-C5 RlLZii %
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