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Abstract

Under a more challengeable situation of radwaste treatment and disposal, high integrated con-
tainer (HIC drum) has advantages in respect of ALARA, waste minimization, operability, system
complexity and cost. In countries with nuclear technology highly developed, such as USA, HIC is
widely used and has abundant project references, the complete equipment of which is conti-
nuously verified and improved. Likewise in China, since firstly used in Shandong Haiyang nuclear
power station, HIC will be subsequently applied in other radwaste treatment and disposal projects,
which inevitably brings about the problem of HIC storage. In accordance with the specifications of
GB14500-2002 [1] and GB14589-93 |2], storage period of low and intermediate radioactive solid
waste shall not be more than 5 years. By combining standards and regulations in China as well as
project application of Haiyang nuclear power station, this article states the storage requirements
of HIC waste drum generated in nuclear power plant and design considerations of interim store.
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B A% R A B, ROR AT R AR Bt 78 R M RERORIE, (ERZHR T FEAE ™ Y FLBEIT, ANATaEE G
7 EAN TR BE AN A TR VR IR, S 0 bt Bk A= 40 B 36 P AR RV A8 9 35 R TR A R ) o 1 BRAL R RE A
RERRTE, R S I SR ARG R B AT 22 4. AT SERQACTIAL B, R IR AL BN R BT ] RE I K
IARIEN . R FE S, FHEGALM ., B&FEYE, W2 B 5 MU LR & B
TR, DLRSTNZE B BRI LA A7 1 AR IR

RO B RSR (HIC M) E ALARA. [RMfE/IME FTERAETE . RGE A KBRS 7 T R A
L3, HIC fifife Sk B AR ARG E 5 AR, Bk RIFI TREN LS, S04 AN i 6 R AN 2t 1
JRATCE B, RG] T AN Bt e AR o ARTBOR R B i R R
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2. BZIH HIC B4 S
2.1. BZEHICHIERER

1981 4 7 H 3 HAAEE—/> HIC, FH R A7 i B A 26 [8] 44 1R FBUR 14 2 47 (W S AR A o) o 7
%2 1983 A B P EUA ] 26 Ao W2 (1 P R R AR SE FH IR S0 HIC Ab PR PR IR AN IR 3L 4%
BRI K

M 198147 H 3 H&E4, g 12,000 MHEBH) HIC ZZAHEH . 514MEA 10,000 RAA[F BT
72 T H e B AU (BT 22,000 MEFEE . ngk. S MEE). AE—A HIC 224 H
B, WA R RBIRE o JEE A = B AR, Fe75 7 A R R ARl R P e A 25 8 R A 25 (0156
mx201m) . =BBEMANERE LK HIC B4 T KA 30 KEMHEK[3] [4].

HIC [4RR Ny 0.23 m*~8.5 m®, R~F. W& BB A B &HE, 0 EERARRA S . T
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FHVSEBRE B ERANE, R M HIC BUS RIS, RPERIE 0L N A RFIREEK(5]. 4 1 I T Duratek
D3 m) AR AR R ) BEACIOR 20 HIC [ RST  A BRI . 4] 1 &% PL-8-120 FR A1 PL 14-215 FR
IS

2.2. BZ R HIC HEB9LEFIE(5] [6]

B HIC BIFH R AR BREE 203 1983 4F, CNSI A2 77 HIC ) JERE N R4k 2 22 5 i Marlex CL-100
FRE SRR O, A VR BB A T K EORME B HIC. BILEAE 7 HIC BRI AS /& Marlex CL-100,
TR e 3 FE AR 0, AT LAE ERNTIRER . 42 2 B T ASFEIN 158 206 HIC AR FE
ek
2.3. BZ K HIC Mg

HIC T 4b B U v R AN = T 350 pCifem®,  H HIRAR S BN T 1% e A e, 76
THA N BE AR R 45 40 s BE TR A IR M AL v, B LR RO MEAZ B IR B e o T R R I R R ot
FEEH PFIZ R Cs-137 F1 Sr-90, H 232114 71 v 30 4EF1 28 4, Rk HIC i i+7 oy N2 /b 300 4.

HIC B W HINIBORIT . fh2p i e YEGREE A AL B AR i . BP0 3B k) . P& sE
M. PrAEIHERE . AR, ZEM. PR HER B EE, SRIEHGE R 300 T .
Table 1. Dimension, volume and net weight of different types of HIC
= 1. AEEES HIC R~ SFfEE

HIC R~FSEE A 0.23 m~8.5m?, R~ BL Rl i Bt R

#7 R~k (em) b B AAFR SR A A FH 2% ] %5 kg
PL6-80 ®144.78 x 143.51 2.36m? 2.08 m? 1.76~1.81 m* 226.795
PL8-120 ©152.40 x 186.69 341m? 3.05m? 2.80~2.86 m® 272.154

PL10-160C ®166.37 x 189.865 413 m® 3.68 m? 3.38~3.45 m® 317.513
PL14-170 ®184.15 x 181.61 484 m® 426 m 3.91~3.99 m® 362.872
PL14-195 ®187.96 x 198.12 5.50 m? 485m? 4,50~4.59 m? 408.231
PL14-215 ®193.04 x 199.07 5.83m? 5.36 m* 4,93~5.01 m? 498.949
PL21-300 ©203.20 x 274.32 8.90 m? 8.07 m? 7.48~7.62 m® 566.988

Table 2. Physical properties of polyethylene HIC material at different periods
7 2. FEIRTHAR 2% HIC PRI R PIERRF 1

P sk DU HFDR 1983 A
B (B FRE) glem® 0.941 0.930~0.931

i A 35 77 F 2 NI >1000 >1000

S
FLA B8 (b AR 1) MPa 17.92 17.92
5 cm/4y 4 psi 2600 2600
K 2R (FRFRAE) % 350 450
YERFFALR °C 124 116
(bHR{H) F 255 240
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Figure 1. PL-8-120 FR and PL 14-215 FR [4]
[£ 1. PL-8-120 FR #A PL 14-215 FR [4]

3. BZ K HIC EEERIHEER AR ER RN
3.1. BIERYERAR

GB 14500-2002 (JHCH 14 PR e B E ) [1]

GB14589-93 (A% HL[ K HAK PR 1 [l 44 I 8 B I AF BRFIE ) [2]

GB12711-1991 (fik. H7K-VJBU PEIE A& PR (2 22 bR ) [7]

GB18871-2002 (L ESHRAS B 4 SHm AT IR 22 A F A bR AE) [8]
3.2. EHFEEMEITEN

BAT R LT RS AT 7 T A6 A0 CRAE A7 1] P9 2 47 G025 10 52 A P R0 PR 0 A ol [l B s PESRS 2 4
TH I 38578 5 S 77 4 e D A %) SR SRR RO A N 573 FH 2 Ak B 52 TR 7 > B N9 0 B X0 B, AR
FEAT DAA BRIA 2 R AT REAR KPS

YT HIC XK 8%, TELBEME O T HRMAE L Sv 44, FULIER T HIC B A7 R FE N 75 fl 4

Bl HIC 1% % B 4% i R i s i & o RIS B ARIE AR I8 WA e e ml S, ) A L T

4. BB ZE HIC B EE
4.1. EEERNTIIEE

HEFHIE HIC B ER LN IhAE: 1) #00 HIC Bl A S AIHEE; 2) ¥ HIC B 2528t HIC H ]
X; 3) BUAL HIC Bl assc 84 4) HIC MARUR HIC Rl 2w AphfEeE: 5) M 12.5T M4 #is
HIC; 6) K HIC N i K B8 L 6] (R 5 YAl . 5 sl KEGAE, WIZEsR); 7) ¥ HIC BN B A7 A7
S

4.2. BFERRIT)]

BIA7 PR g A7 7 50, et 120 N, AIAEL 240 AN HIC, W7 R R EE - B &R,
HAFHHEE 91754 mm, K 5.3 m, AIEHL 2 D HIC; Hr iR E: 458, JEEZ) 800 mm. KR
HELFR 2 HIC B AFERR R 2 12, BJEN HIC ERI2 230, R 29 HIC (198 1725 [a], B% )2 )& 5 2 800 mm,



B O T AR 2 45 (HIC) S A7 2 AR A R il o ) 2 FH A 7T

B _EJZ 40 AP1000 585 70 X 1) 2 XIEAT Wit WAF I B A KRS, REFFFN L. EAE LA
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4.3. HIC Y% 15 B 255

TEIER DL N AZ B D e AL W AR B IR 28 S S R MITEAZ By 2 N HIC 1, & Kb 3446 )5
FERZ SN HIC Bl 28 23(CASK), 245 HIC (1) CASK iz #2423 WS U E e [ e e & e % |, @i
Mgk B E AN . HIC 174 FH HIC SR CASK L FHMA (& HINE 1141 578 CASK |
A R A CASK NIRRT )L, X AEar] AR MR SE s B 8% © FIH HIC B 17
RENL, KNG G LTI a6 mEEiEd b, G TFalrBshEFE65%. @ FH HIC
AT e, RAN B 7 20K CASK Pifids M EHEE . @ K L MR- TENEaM mETEHEE
FE. @ ANT¥ CASK % FHIZHI7 . ® ¥ HIC FTE L) CASK & HIME s, [N, Frf TIEA
TR, B HIC BA7E.

ZJEH TR HIC IUE B TIEUE L, B3R~ © A HIC LR (& FHUE 41 576 CASK i
THIMiz. HIC [Ifis. HIC H#EM Miz)il CASK 7. @ F HIC JIUE¥ HIC M CASK & HLH . B
I HIC HERAT R MRk IZSE HIC B S, =B SRR MRS —5. @ Wik /RRHIC 4
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%, NRETGYBHATIE, RS YA i, N HIC 7R ENFIZE HIC BAEEN, RNTIL
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Jeidt AT 245, — MR HIC IR g8 Se kA (K % HIC BHT R V5 4 45, & RI5KMRE S R b4 )5
EE HIC BAEEES . 2 HIC #ik R A B i, AR HEHEATRAUEM K. HEAEIERE N P Ead i
R, BT SR ER BT RALE.

Q000 GG
Q000 Qi |7
@000 C -
0000 ©
Q000 ©
o000 ©

Figure 2. HIC interim store layout [9]
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ARG FEE R EHG: CASK FaZ5 23 (5HiF), CASK iBfT#i%4 k42514, CASK L FigkFr&,
HIC M2 (& HIC #UE . CASK MEFHIHE), HIC B A7 (& i ) 55 4 Ao

5. SEipFNEEIN

B A% R A JE S THUR P PR O AR 2 A A 5V Bl Y SRR B 2 () 5 . 3R 4 HIC 1
— RO B AL BRI AL B RIS S AR R 772, 7E ALARAL FRIEIME . WTEENE . RGN
JRASE ST EAT WAL, R TR, R E MU, R RIE ] 3 E bk 2 M
B RSO R TT S AEDRIER R SE i e T [l Bk D5 T A BRI S, AR RAIE TR A
SRR 22 475 TSR 1 A BERTAT R AT REAG, 75 6 B IEVAH 5C R AL AT A7 b e I R 20K, R T
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