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Fig.2 General URLs ( version 1.0) using existing mines or tunnels



- 1510 - oW 5 e ® 8B &
F1 LTEMTXHRE(10/R) T4
Table 1 Overview of general URLs ( version 1.0) introduction
5 ER S EX 5z IEFTIN (] FlE 5 /m 27 30k
Bukov Underground Research L S
1 . 'ng (URF) J& (Radioactive Waste Repository 2013~ 24> Hidhf/ LR # 550~ 1200 [14]
s .
Ay Authority ,SURAO)
Josef Regional Underground T HE T AR K2 (Czech N
2 ’ 2007 ~ £4~ BEIK N A 2 1
Research Center (URC) Technical University) 007~ 24 BERCERER PR, <200 [16]
I B GO I A A LA
3 Amelie (French National Radioactive Waste 1979 ~1990 A, >300 [13]
Management Agency, Andra)
Fanay-Augeres underground ik GRS DS B BB
4 Y f} ot & (Institute for Radiation Protection 1980~ 1990 ViAsEss [19]
aboratoty and Nuclear Safety,IRSN)
B R B 5 B T
5 Tournemire Research Tunnel (Institute for Radiation Protection 1989~ & 4> Fh17#,200~250 [18]
and Nuclear Safety,IRSN)
P IR A B R ( Bunde-
samt fiir Strahlenschutz, BFS) /5%
] A, 490~800 VR E
6 Asse Il mine Al W5 25 (Bundes-Gesell- 1965~ 1995 S 950 H,;;ﬁf gF%L’ [15,20]
schaft fiir Endlagerung mbH, m
BGE)
7 Tono A, B A S FRENLI (Japan 1986 ~ 2006 VB 130 [13]
8 Kamaishi Atomic Energy Agency, JAEA) 1988 ~ 1998 e [13]
Fitg L, B SRR R RS R 2
] (Swedish Nuclear Fuel and .
9 Stripa mine Al (Swedish Nuclear Fuel an 1976~ 1992 TR 4,360~ 410 [17)
Waste Management Company,
SKB)
Climax Spent Fuel Test Facility, e
10 Nevada %Iﬁ,%[ﬂ.ﬁﬁ‘ﬁgﬁ(&s. 1978~ 1983 = ,420 [21]
11 G-Tunnel, Nevada Department of Energy, DOE) 19791990 BEIK 4,300 [22]
Fiti -, B - P GO M Ak
1 L
12 Grimsel Test Site( GTS) A2 w (National Cooperative 0 2 TER 450 [13]

for the Disposal of Radioactive
Waste, Nagra)

HORY»

ST I S A L, R E R S
MR LI MNE AT IR S PR AL AR A

o XL

Find, R N TR —

Fe HARmiIr &, WS
BT PO B 9 22 1 B i R [B) 15 e WIPP” (waste i-

[7] , H TR 1 R oA e Ak B P 10 20 B 4
s —Jrm, Al LAY R SE 00 % AT T & R
(RD&D) i, T B A B 35T ) 7156 ) —
J7 T, SE 2 R 52 AR , B i T DA AL R
By Bk S 480 A P, G456 i Tl 500 2 4 ikt e 23 FH
2238 7K HFE TR A | 3 TT DA AT R4k T 24 i 1)
Ab B RV AS 28R AT IR R i b
T SEG = AR AR I B L R B P AR SR
BEL, PRIy b SI2 6 25 (19 1 A IE R I8 AT AN BB fE Bk
SR A B R G A, B X [ AR R Y
WEIR, e T e g =i e v, B R Rk A
EURIE A B ASTE AT e s U IR A B B, 1 2
G K (R Al L T4

2 EE XM T L = I R AR A A

solation pilot plant) 7543 FIH T A 1 1Y T #2150 , 1%
S EATRARE A Z T (K 4e) ,20 42 70 4E4X
AR 2 T IZSC 0 E M AR, 1981 AFJF T gk,
1984 ~ 1990 4F A [B) 2 47 T JL IR R AL 1l R 3 50,
1999 4EJFff b i o iy

M5 2414 ONKALO M F L= 5 Bl & “
HEERPETEM PERT ., BT POSIVA B3R5 %
BURH ONKALO Hb T 55 55 % 1R Ay d5c 2 4k ¥ PR () 1/F
AT, R i T S0 % ) R T AEE R KRR
W FNAL i A 4 TS IE, U0 R RS Al e MR
PR AFSE , 247 1 DR SR S50, Ak B i e v
AR H AR A SURIER 3 55, TR 7E 2023 ~ 2024
AT IR A B IR TSR X, IR E R
WA B AL B I —3B 430



B E - 84

6 YA R A M TR S A A E L A RN RE L S R b 1L S R R ) - 1511 -

(@

34,270 m? total

There are 1.6 km T excavated volume

of horizontal 130 m statlon

excavations
¥ ;h\a& 240 m level

T}11<e UREL hlas 2 i L
working levels an 300 tati
2 dnlh%lg stations m statien

- 420 m level & ﬁ?};ﬁgg::% dfilling Deposti
= - lngDepos
The shaft depth is 443 m roffzyzcea?::;znory
© R
- emative

i
Fpifer Materials BT
Microbe Projects

Dome Plug Project

Matrix Fluid Chemistry Experiment
Caps-Counterforc:
o Apphed 1o Brevent Spaing
pro: fiction Rt POST
SWTW Experiment
c 2p:
cé’r?.%%nem tests Trve-1 'Concrete & Clay
«Colloid project

Concreté and Clay

B ﬁgﬂot Detumn-1 investigations

300 m
Access/Research Gallery

-300 m M-Niche-V -500 m Access/Research
Gallery-North @

-500 m Access/Research
Gallery-South

Ventilation shaft 4 East access shaft

(©

West access shaft] [ 140 m gallery

e 250 m gallery
Motorwa

350 m gallery

© ®

EI\)Z test

+AFUR
Shiyuejing Fault

one of Small Scale

- E%%ﬂﬂm? K BB A =

Groundwater Monitoring Tunnel
HBZEE
Passing Bay
Hp LA B =
Blasting Test Tunnel

a—Whiteshell Underground Research Laboratory! 2 (/lI% K ) ;b—High—Activity Disposal Experiment Site, HADES!?*) ( Fe B ) ; c—Mizunami Under-
ground Research Laboratory , MIUIT(HA) ;d—Asps Hard Rock Laboratory, HRL[%) (5 81) ;e—Mont. Terri Rock Laboratory[zﬂ (Fi+) ;—Horon-
obe Underground Research Center[zsj( HA) ;g*jt”—lﬁfﬂ&ﬁﬁ[zg] (*H) ;h—KAERI Underground Research Tunnel , KURT!! (5 )

B3 HEMTEMTIRE(11R)RE
Fig.3 New constructed general URLs ( version 1.1)
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Fig.6 Schematic illustration of the planning of in-situ tests during URL construction
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Table 5 Planning of in-situ tests during URL construction
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Definition, classification, and functions of underground research laboratories for
the geological disposal of high-level radioactive waste and the scientific
research plan of Beishan underground research laboratory

WANG Ju"?, LUN Long'’
(1.CAEA Innovation Center for Geological Disposal of High-Level Radioactive Waste , Betjing 100029, China; 2.Beijing Research Institute of Uranium Ge-
ology, Betjing 100029, China)

Abstract; Underground research laboratories (URLs) for the geological disposal of high-level radioactive waste serve as critical facili-
ties for verifying the safety and suitability of the sites of potential disposal repositories and for developing disposal technologies. URLs
are irreplaceable in many aspects such as the siting and system design of potential disposal repositories, the development of the theories
and technologies for disposal engineering, the safety and characteristic assessments, full-scale field tests, and on-site demonstration.
This study highlights the definition, classification, and functions of URLs and categorizes existing primary URLs both in China and a-
broad. URLs are generally categorized into general URLs (first generation) and site-specific URLs ( second generation) . The construc-
tion of disposal repositories in China has progressed from national, regional, and site screening to site evaluation and to URL construc-
tion. The authors of this study proposed the concepts of "site-specific URLs" and " third-generation URLs" in 2010 and 2014, respec-
tively. Furthermore, the Beishan URL-the world’s first site-specific URL for the geological disposal of high-level radioactive waste-has
been built. This study introduces the siting process, planning, positioning, and functions of the Beishan URL, as well as the functions
of primary scientific experiments and main field experiments conducted during its construction. The results of this study serve as a guide
for future siting and R&D of disposal repositories.

Key words: high-level radioactive waste; underground research laboratories; definition and classification; site-specific URL; Beishan

underground research laboratory
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