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Underground Facility

Hiroaki MURAKAMI", Ryuji TAKEUCHI and Teruki IWATSUKI"

Geoscientific Research Department, Tono Geoscience Center

Sector of Nuclear Fuel, Decommissioning and Waste Management Technology Development
Japan Atomic Energy Agency
Akiyo-cho, Mizunami-shi, Gifu-ken

(Received August 18, 2022)

Japan Atomic Energy Agency (JAEA) has been conducting the hydro-pressure and hydrochemical
monitoring for more than two decades to understand the hydrochemical disturbance due to the excavation
of tunnels at Mizunami Underground Research Laboratory (MIU).

To understand the environmental influence due to the backfilling of research tunnels that started in
2019, environmental monitoring of groundwater has been performed and recovery status of groundwater
is being confirmed. In order to observe the deep-groundwater environment from the ground, the
groundwater pressure monitoring and sampling, which have been performed in the research tunnel, are
to be performed from the ground. However, backfilling of a large-scale underground facilities such as
MIU is globally unprecedented, thus it was necessary to develop a new observation system. Accordingly,
we developed a new observation network to observe the environment around the research tunnels of the
MIU. This system enables monitoring of groundwater pressure and water sampling of the backfilled
tunnel from the ground while utilizing the existing-monitoring system installed in the tunnels.
Accordingly, we demonstrated its technology through the environmental monitoring of groundwater. The
results of the environmental monitoring and the existing groundwater data of MIU indicate that this

system is able to monitor the groundwater environment in the backfilled tunnels.

Keywords: Groundwater Pressure Monitoring, Hydro-chemical Groundwater Monitoring, Backfilling,

Post-closure, Mizunami URL
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500m TIXHEAZHM O 12MI32 L & EPHUl O 12MI33 S A28l g & Uiz, £z, HoD
RUIZHEDNIHIN 2 TR IREN T 2 fl RN H D B X b Z & D, SEHLN O 100m
TEICHHOBAKRSEAZRE Lz, S 612, HRE 500m (Z1%, SCHEZHI LZERICECEY Z
VEREL (LEKREIZHY) ZHET LB TH o2 1, RE 500m OKFEHHENIC
HEB OIS 2R E Lz, SEHLETRE 500m A EHIBEIZH 2 IR E Lk #uSic o T
X, AWizE 7 4 VA =M CHRELEBRAKT 2 — 72 ESEMOE UIICHR L, by 27 A
(BRK) DOFRAKRFR— b L Lz, H-ICHRE LKA CORKT 2 — 7 O E kO
HZOWTIE, 428ichR5,
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LLEORREHE RIS < L FALBL > AT A~BAT T 2 BRIK B L UHT I
A 3-4 BLOK3-1ITFRT,

& L 7= 8L

B, TNy I —AD IMINT-1 FHEB LT 0OMINY S A2RE, v L F Ry —AD

A=V > 7L OB X FFEZICONT, %KE’J (T8 b FLIEIS & 2 BLHIX ] 2 X[ 1
W, ROILDICHDEMXEZXE 1 & LTREREL

7= (X 3-2 208) 28, 09MI21 5HL72 1%

Th s,

LREL

13MI405HL

BN ‘
¥ s
4 (88 5])
@ KEBAS
BRI O xE®NA
EE100m (]
— BKFa-7
O wer-svy
e KEFHABNT 74/ —
BRI y
;*EZOOIL‘ il O07MI07 57
-~ ' R
D -
5 T 4 o 10MI2387,
5%%?5"%6% Q 09MI202 %,
" = { I ()
I i"
L s 09MI21E 7,
09MILT7-187 N
09MI19E 7, "
o
BRI 1 10MI26E7L
EELOOmM -
12MI3227,
SEES00MAZ
T 7 ZALHE
~ @ 13MI4187,
o | 12MI3357 0
. -——" ’-
EES00MFER T —

mkITE

X3-4 #EEBASRTLOEER

13MI395 4L
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x3-1 MEEBHRATLAZAVERANREME & CRKXRH

HEER

RE (GL) BRI = Aome XRINo. | Z8IXR (mabh’) | KE Rk
-100m  [osMI01 K 1 64.8~69.4 O O
3 72.7~74.6 - O

5 82.8~101.2 O O

100m7KFIE (BRI fhin) - - - O

-200m |[o7MmI07 K 1 48.1~55.3 O O
3 31.3~37.8 - O

6 0.0~16.0 O O

09MI17-1 METHE 1 346.6~352.6 (GL) O -

09MI119 METHE 1 346.6~352.6 (GL) O -
200mAKEYTE (K Iy - - - O

-300m  [09MI120 K 1 96.1~101.9 O O
3 58.7~83.8 - O

6 0.0~185 O O

09MI121 K 1 0.0~66.1 O O

3 78.1~88.1 - O

4 89.0~103.0 O O

10MI23 K 1 74.9~109.7 O -

3 40.0~50.7 O -

5 0.0~16.8 O -

300mKFEITE (RKIIYTTR) - - - O

-400m  [10MI126 KF 1 52.8~70.6 O O
3 37.9~49.6 - O

6 0.0~9.0 O O

400mAKFEYTE (BRKILYTE) - - - O

-500m  [12M132 KFE 1 87.6~106.4 O -
2 7.0~86.6 O O

3 0.0~6.0 O -

12MI33 KFE 1 105.4~107.0 O -

2 85.7~104.5 O O

3 64.0~84.8 O -

4 53.8~63.1 O -

5 441~52.9 O -

13MI39 WETHE 1 12.2~16.2 O -
13M140 K 1 14.3~16.3 O -
13MI41 KFE 1 14.8~16.3 O -
EKITE 4 - - O
500mKFEITE (RKILYTTR) - - - O
FlERT—> - - - O

WMET 7+ 248 - - - O

* meter along bore hole
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4. B RATLOMELE

41 KEHRALRTLOH LI

3ETHRARZEBY, KEBR T ZAT 2%, BNKBEOKEZNLT 7 A N—KEFHZ LV G
BL, ZnbOT—2EETHUH > THE LT 7 A N—r—7 V& @ Tk L, #E
IR E T 5T — X UEEEE (F—%ul—) CKET—ZEfkd b2 &L Lz,

W7 7 AN= =TT ESLHU R > TREICEE L, FEXHTE 0 Mo 09MI21 54,
10MI23 5 4L, 13MI38~41 5 4L C 1 &fE, F32HL L 0 Bl 05MI01 5-fL, 07M107 5 4L, 09MI17-
1 5L, 09MI19 54L, 09MI20 54L, 10MI26 5 4L, 12MI32 5 4L T 1 KA D, Hil 2 Hht T
FL (M4-1), 20X D @I LB BT, 338 TR0, F—TVARENL N E
BB L OO R L OEERHICEY B LAVEMEIC 22 2 & 1Tzx, MR LRFIZUIE S5 5
BREEDLTLD, F—TNVEEEARRBRRO DR RDLEIICLELDTH D,

EX100mFRAF-2

KITFAIN— 05MI0T B R,
KIEEH
RE200mFWAF—Y
( - ]
07TMIO7 B3,
REI00mFWAF - REI00MBARP LARM
09MI17-183, 09MI20% 3, 09MI2 1583,
0SMITOBH, | 10MI238 R,
REI00OMFMAF—Y |
10MI26 8 7,
RESOOMARPILAMME | | RESOOmFRAF-D | RES0OMARP 2 LA LRM
12MI328 3, 12MI33 B3,

13MI39, 40, 4183,

XM4-1 #EESRATL (KE) ODEEDHZH

W7 7 A NR=KEFFH AT DAL, R41IRTEBVTHDL, K774 13—
KIEFH OB FIEOBEE % X 4-2 (TR T, HSLNR— Y > 7 LK BRI A S 53k O LN ELHI
FEICHER SN TOWKEBRNTF 2 —7 20 SE TR L, 67 7 A S —KEFHIER LT,
W7 7 A N—KEFHE, JUENICEE LT 7 A4 N—r—T )V L sEse L (1K 4-3(a)), it
JEMERE SMPa D7 u—V v Ry 7 A (Bi#EA DO AT L ZAROFHW) TR#E L2 (K 4-3(b)).
HUENITIEFICTIBE RSB WVEREE (90~100%) Th-o7loi=2®, 7 74 N"—4r—T L OHEGREIC
2mX2m FREOT o N TEEZEMEZEAVL, REHEZHOTREAZK FIE27 > N TH
FEEEEAT T BTONT 7 A N—KIEFH LT 7 A N— =T NV OEEGAEENE T LT,
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PR OYINBIELE L7 7 A N—IKIEFF 232 2 & CTli#E OBHMEAL L L, 7 7 A
N—IKEFH 2 W7o K ERS B E O STNBIHIEEE 0BG R & Blieh—8T 25 2 & 2 L7
WEAE OYINBLAELE &7 7 A S —IKIERH 2 R U7 KRB RO MR %, BLNIXH & 1Ek
DOHINBLZEE 2 Pt T 2 KEBHTF = —7 280 L, BRAIXENGIET 7 A S—IKEEHE
THER LIoAKEBIT = — 7 B L OGLERBEEICHE L7 7 A NN—F—T7 LE, B2 THRY =
FLUBOT LIV TITNVETEE L, 1, 70—y Ry 7 ANOKEEEZHIRT 5720
rma—T xRy ANE LY TRE L,

BB, WEROGINBIAEEE 80 B L7 KEBAF = —7 (M bk 27 & OKE) IT%
ITLRDPSTZXENOIER L F =2 —75e) 1%, SINBIHIZEE) 80 B L 72 BRI EiEic
WAKRTZ 7 E2R0 T 7z,

W7 7 ANRN—KEFEEERSINTZ T 7 A NRN—r—T N, RVzFLrflorLxr 7L
BCTEELEETYHICIHh T EETHEE L, M ETr—2INgEE OLE AR L]
T — X ILE PC) E#ERL LT=,

KA1 HIT7AN—H—TILEXRT 74 IN—KEFHDLH

(HT7A1N\—r—T)L) (HI7AN—KIEED)
IHH a3 IHH A :
GiiEsy M(32/36)24GI-WAFR BIFEE 77 7YRa—Hz
K77 AN—IF EE FaE-ENe it) SHEIL VY 0~6 MPa
HEREL 247K DREE 0.00625%FS
a7 50 + 3 um FEE 0.25FS
VAVt 125 +2 um VEEh R0 B -20~60°C
WEME UVAE(L BU TR
B HME 250 + 15 ym
ATFVLRE MR SUS 304 % 7- 13 SUS316
Ex 0.2 mm
IEAENE 3.6 £ 0.005 mm
W — X MR RUTFL Y
IEAELAE 5.0mm
XS g HE SRR
IEAEIRIR 0.8 mm
RS —X M} FYIFLY
& =2
Ex 2.0mm
IEAELAE 11 mm
BMEEE 200 kg / 1000 m
HIEEE 1,100m x 14
1,200m x 14

,12,
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%.". "‘:’xi‘ I"% 3

ffg* u{}:gi 3 .
ff'—:'J-;/?' MRIRAEE
;ﬁ;t el gl

¥ |

KERAF1—T — T FAIN——T L
4-2 KT 7AN—KEFDEHZEFIEOH

(@)7A—Sr Ry H R (—7 LB KR) b R—SrRyh R (M)
R4-3 ST 7 A IN—KEFTDEGIEE

W7 7 AN=T =T NORER LT — NGB ORBENMEL, YOEOMOH R LIZHEL > TE
L THY, 201943 AIZiE, K7 7 A4 = KEFHE ELHOH ERERNIZERE L7z7 — 2 UL
SRS 2 Bt L COKEBIZBIAE LTz, Z077®, JUEOHDRE LATS, 16O 5T N1 E
LT 7 A N—IKEFT O W T TKEBLIZ ATV, T O8RS R 2 e L7z,

2019 4F 11 BI2iE, fEROHINBIRIEEZ A W8I 24K T Loz, ek LN E
(2B ST W IKEBLIIT = — 7 2 STNBIIHIEEE N LUV EEL, ZO%isIZIbKRT T 7 %21
DT T,

MO UIEENH EEIZa S < BERECIE, i B oM R LIEESERBROMIRIEREIC L D8
T 7 AN=r =T NRT = F NGB OB G 2R T 2720, BUIZELL, X7 7 A —F—
TNl T — NG E RSO D EE L7, M EICR U A EOR LEERMK T T ETO
W, 7 — ZUNGREEE IR OBRBRTRE L, K7 7 A N—=F—TVE, 70X T AEITMAT,
HEEROAT VL AETHRA L (KM4-4), Bz EF THDRELZ%RIE, 7—Z A
Bt ERERE NI L, ke B & BB L7z,
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4-4 KITF7AN—T—TILORENORELEHR LEDRAS

42 FEKIRATLOMEIE

2 BT LB, T /KOEKIL, BKISHUIH > TEAKHOEE (Fr—y 7)) &%
BELTC, TORBECHIKM»OERE LzF2—7 286 L, BEPEZRE T SEZ8AR ML
WZF 2 =706 OH FAKRZ EHERIL 2%, BKAR bLva i BiZsl & BRI 5 5k E L
(X 4-5),

PR RECE OIS & B 2 J7IEEIE A (2020) IZEER L CTH D728, AR CIIME LTI,
FAREE & LTROONDEM L LTE, (1) HOR LEZOH T IR 520, (2) M
FTC%ETE 5, Q) toMmEELHT D, (4) kKT - mEEZHT S, (5 EWB OB N
FRETCTHHRBET D, 2D OEMfZH -3 EE & LT, Westbay Instruments tE#D MP
VAT AOEEEFIH L TEHRAR— FNEHEH LTz, MP VAT A%, A=V 7 HNICEKZD
Ny A—"WATEE (F—v 0 7) ZRET LI EITED, EREROKEZH & HTAKY
TV TRARRIR VAT ATH Y, FRBEHBEFEFTOMER—V > 7280 TS0 K
*HT D,
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100m 7K Fi1 38

200m 7K Fi1 38
3%m*$ﬁﬁ
400m 7K 8

500m 7K 47 38

INwh— MEF1—7

BHELIFHE

Skt

£KA
Jo—7J
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%

#h T K
Ehil)ze!
r—suy

FK
R—bk

M4-5 #EESRTL ($RK) OBEH
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BKGIEE, 7 a—7 &R MV EER L TERAR— F2BEKT 28 bRk (N 7R
AK) FRERHALREZ (K4-6), ZOFEE, MTIKOKEZRREFLZEEZRAKAET, KL
I RICOEHRKIL OERANAETH S, N MUVTHEREAIEREETH Y, 1 HOEAEBRIEICHS
1L (R RFVIA) F72F 20 (R ML 2 KOER) ORAKDBARETH L, £/, KM T v
— ZNIKEF M A B TR Y, BRAKFOXEAEZFHIFRTH L Z LD, KRR
BB O T KEZHFERETHEAKTETND I ERHIBTE D,

72, BUXE A ETHEZ R CTHRAKABEEICELIETCTF 2 — T4 ERET D, LRT 5
KF2—7ONERIE, BiEFVBIEOBLEATEREVWEIRZEET L0, HOHRE LIEEEC
K28 AT AOBEEZRT H72DIIXTELRET /NI TRETH o, T2 JEMKE
L7, AT 2MET 2 —7 OV A RENE4mmX A 3mm & Uiz, 72720, SKICE
LCEZ0Fa—T0WE (Fy KRY 2—24) OMTKEZ PEKkT208R1H 5, THEKX
M 2 O CTRIIX 2> 2 E TORBEZ R L, KkF =2—7 (W& 3mm) OF v ARV =
—LEFR LR ER 421077, ZORRICESE, R TOHRAKKMIZHLT2L O
KEHKTHZET, 7Y RAY 2a—AICHE S TWEHITKREYIKRT L & & LT,

mq—lmm
X WXL —ERUBLTO—TERLA AL

7= L= [Z&Y), A0 —AUR—MEBILVTH T K&K

W/ A\YF T a—

: e WHLTS— Uk
- : Iﬂkjﬁ—ﬁwb\\\\

BEEIR AT RE

)

K46 MP L RTLIZKAHTKIEK (R FILIFEK) O
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242 TyRRY1—LOHERKER

RE XME |XERE | BEEs| 7y PRV a—4L4
[m] BUAIX [MPa] | [L/min] [m] [L]
100(05MI101 #1 - - 25 0.3
05MI01 #3 - - 25 0.3
05MI01 #5 - - 25 0.3
KFYE - - - -
200107MI07 #1 0.5 0.8 25 0.3
07MI07 #3 0.4 0.7 25 0.3
07MIO7 #6 0.4 <0.1 25 0.3
IKEITE - - - -
300{09MI21 #1 1.4 <0.1 140 1.8
09MI21 #3 1.8 0.2 140 1.8
09MI21 #4 1.8 <0.1 140 1.8
09MI20 #1 1.5 1.3 30 0.4
09MI20 #3 1.5 1.4 30 0.4
09MI20 #6 0.5 0.2 30 0.4
IKEITE - - - -
400|10MI26 #1 2.4 0.6 30 0.4
10MI26 #3 2.2 0.5 30 0.4
10MI26 #6 <0.1 <0.1 30 0.4
KFHE - - - }
500]12MI32 #2 3.3 FAIE 30 0.4
12MI133  #2 1.1 0.6 110 1.4
TEAKYTIE - - 140 1.8
12MI38 #5 3.3 1.3 110 1.4
12MI138 #1 2.9 1.2 110 1.4
IKEITE - - - -

i Efbr AT A (BRK) OO 5, BHEFLICHEE SN CTW AT 2 — 7 OER FIEO &
B4 % B4 4-7 127 F, BHFLO S B X2 5 SUNBAZEE ICIER L Th DT 2 — 7 & 45l S,
BRI ECHERE Lz, R LEFa—7 32 TR oFLrlor s 78 cHEL,
HUEOMIEE « RIERLMIEN 2 &, DR LIEERFICUIB SN2 BENB DIV ALEICHRE LT
(14 4-8).,
ETOBRXMOMERIEENKE T Liztk, BE MPr— 731 7B LORAR— 1)
EHEANIHUCERE L, BAR— MR LT a—T a8 Lz, H L r—v v 7147
OMEE LT, AR — MBIZAT VAR, TS0 —RixEeRcdh s, BT
PLOBEHIZERE LTI — v I, T OlbihEli<ld, 777y "B r—v 7Ny
REFEAL T —vr ZEBEmICEE L, SOICHDE UEERIICUIR SNV X S Bhi#ER T
R L7z (K 4-9) 19,
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—r=vy
(PVC)

FRAKR—k
;awg

LRt o7 e, M = W
;Ev i T A Ty B
e, [ kg o el od{
— FKAFa—T
®4-7 BKAF21—TOEREEOHEX

BHAOARD)

4-9 MIEEICHKEL-RKARELZTOEER

Fio, HOR LZICHEAK LIZHLHEN O FARKEDOZELZ R T 572D, SNLHUEEEN & R
500m BFZESTE IS 7 ISR E L2 BRK T = — 7 O E FIEAZ X 4-10 (28T, B RBE OBk
A— MIEHE LT8R T =2 — 7 Oz AR AR 10um O 7 4 v Z —&ZfH1F, FLL Al
LEIOum O 7 4 NV FZ— Ny THIZAIL, Ny TRICHRARH T AEEZFEDO THrH /Ny 700
HRER AN R TR o Te, ZALERIERIZ, AL 50 um, 100 um, 200 pm O 7 4 )L F —/Ny 7
AT T 7o, BT T LIZBAKOIE, YREEICHDRLNBE L XA I 7 THIE
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WEX, TOERIEO ) 2B BT, KR —F0nOEB A LERKOE COMOEAKTTF 2
=7, RVZFLUEOT LR T IVETEEL, UIlMEN2 BTN EZEET 572D b#R
SLYPUEIZEE Lz,

e Tk

®4-10 BEORLEAICKELE-HEKOOELERR

BARR— P ORBERELBIEMO - E2K4-1112, # b 27 5 (K) OEEORES
M % [X 4-12 1 FNFHoRT, HEE 200m, 300m, 400m OEAKR— ML, FHENDKFEYE
DIEME+1m S EFICERKRR — N 23R E L7722, RE 500m (3K EHLE O KA+ 6m 5 b
TITERARR— R E2RE L7, ZhiE, MP ¥ X7 L0k b, HRAKIEERCEKH 70 —7%
R MV EBRBOTAR— N LV BRVIEE TR TS ELBERH L0, FARTn—7
Wr— 7O THICHEE L THEST S 22l <dThd, £z, WE 100m OFKNR
— F % 100m K FHE LD HIEOVENCHE L0k, HORELLHEO TR E OFRRANT, #
KHELE 2 TR EE 500m 7> HEREE 100m £ THRY 722 A 2 v 7 CHRIKERE O EMERR 21T -
7elo®, RIE 100m OFRKAR— b O Euw2 R E 100m (Tl K ORE LD TH D,

YL EOBAKTEE OREIX, LLFIORT 3 BREIChiz > TITo 72, #EE 500m~100m £ TO
B L OERKAR— b & BBLINKFE & OBfeE, YUEOHED R LANIIT> 72, EE 100m 75
TREE 13m & COBAKMAEE X, HOR UAGEE 100m £ TOHDRE LK T LZ%IZ, JLED

_19_



JAEA-Technology 2022-022

B R L & [ARFIC R E TREE 13m 70 D HL T E COBKHBLE 1%, H B ORBE 2 ME L
Pk YRR VA SN ot b e

i EAby AT & (BRK) 2T 100m £ CRRE L CIRPICERAK L72 2020 45 1 AL, #Eko
BUABLHZEE 2 - W BROK D& T LT e (BTRBLAIEEE 2 W72 8KIE 2019 4F 11 H £ TF
fE), Z D7, 2020 4 1 AICERK LI FAKO SRR Z, HEkOHINEIRIEE 2 F ) T
AKLU722019 F 11 ADOoHrfER e k4252 & ¢, b X7 A (BK) OBREMHRZIT-
77

RAkK— PRERED BokE—MIERELTHS
L & Fim(GL) HAXE

101.64 -z 05MI01 1
05MI01 EF3
05MI01 (X5
REE100mACFE

07MI07 X1
K 07TMI07 X3
e 07MI07 XFS6
201.10 5 ¥ SREE200mK EE

09MI121 XfE1
09MI21 XfE3
09MI121 X4
09MI120 XfE1

S 09MI20 K3
301.31 -5 09MI20 [XF16
RE300mIKFIE

AN
L1]

TERX

« 10MI26 XFEL

<+ 10MI26 XfA3
10MI126 [Xf&6

401.33 - ,

REA00mAKETE

,,,,, 12MI132 X &2
482.44 —{o 12MI33 X2
e TEKITE X4
— 55T¥f§500m7}<3|2ﬁiﬁ
49357 = EESOMFlERT—
(49962) ffffff RES00mFR 7 7+ 2 dbinE

4-11 FKR—FORERE EHRKR—MIERE LE-BRARFO—&
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HRKAERE
AT EIR Q)
100m7KE L& ‘O 05MI01 O 87
O 1HERELEIS
) BELIEKD
200m K EHi3 o ‘
muK 8 07M107 —_— FKAF1—T
300mIK FE 48 gi{:) e
09MI20 40
400mIK FEHE
D_=:E-< ) 10M126

|
o @ o) FH— 8 Ques

500m 500m¥F i 500mEAZE K&
KEE RT—2 TFHOEAILE

CUL

M4-12 HEEYRTL (FK) OREOHRHE

43 {ExIHE

H EAEBLR S 2 7 A OFRE L EERRIE, SUEOHED R LIEEO TRICA DY CHE - FEhi
Sz (R 4-3), JLEOMOE LIEENRBIG SN T-01E 2020 42 2 AT, E LI EHBELHO
LD B U ST VS VRS 32m S VEFE 13m (25 L7 2021 4 5 AICHEO R LIEEZ Tl L,
1 ERAR OMEAEEITBAT LT, 2Dk, 2021 4F 10 BIZHLD R LIEEAZ R L, 2021 412 A

ZIXWNEHIO MO R L3 H - THIEE L 7,

%Lm/xTA(mF)imL®ﬁ@&L THENE o TRRE S, 2019 4F 4 H s 5 e BLHI A
Bgh S 47228, 2021 4 6 H O ML BRI O RUEAERE O BRI O BICERE L 7o 7 — & Ik E
ZEUIOBEL, BUZ Rl Lz, 20k, MR ORE L SHEOHD R LIEENRK T Lz 2021
12 A LB Z FRBA L 7=,

i EAfb A7 A (BRAK) 1L, F9VRE 500m~100m £ CTEAKHAE 2 5% & LT, 201946 A

(CENMERERR AT o 72, & OEMEME TIE, ABUAIXH OKEZH & SKBIEITIT 5 7223, 8K
L7 U R AR DAKEIZ T L TR, £ D%, TREE 100m 2> 6 3 [EIOEKZITV (2020 41 A,
8 H, 10 H), ZHLEOH FAKIZCOWTIZZDOKE G OM Lz, EE 13m £ TRE TR L
(2021 -4 H), MORE LIAEE B3mICR#E L XA I 7 THORE LEND 4 Bl H OEK
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AT-o72 (2021 %6 H ; X 4-13), SEHUEE (R 15m~0m) OF%fE DM ENEE DK T IH%RITHE
BEVEE 13m 5 0m £ TRIEL (2021 410 ), SEHOEKITHDRE LNZET LI2HBICE
i L7= (202241 H),

x4-3 MEOCEOELOEH S FIEERAS X T LDZREDERS
F£H|2019 2020 2021 2022
POSIAN 1 |4 |7 |1o 1 |4 |7 |10 1 |4 |7 |10 1
MAEBAIREIC L 2ER | (BB BUERT
MEES 2T 4| HERT
OKE) - -
- e wAUTH  BUEE
______ —_
MEESRTL| = 500m-100m 100m-13m 13m-0m
(#RAK) |
BRIK VENERESR A 4253 BKVW WK W ERIK BRIKW
iﬁﬁo) iﬁiﬁ 500m-32m i’[ﬁi%ﬁ%&f 32-0m
BEOHRL |
Ve ] 500m-13m Hh EER#EZE 13-0m
]

izkmme
(= %)
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5. i FEERE S X T LDOBBERER

#t BB S AT A2 HWTHERAG L7CKE « KEE=Z U VT OREPRETHL Z L &l
W52 LT, #i BB X T A DF M A RS LT,

BARBYIZIE, YUE OO R UATNE, 7k O STABLRIEEE CHUS L 72 BLIE & D ik 21T - 72,
HLEOHO R L~ R L%, JLUEOEITIZHEA S TW5 DH-2 54 (X 5-1) O#LHE
X, INETOE=F Y U TEBSNIKE - KEOBIE L O AZ1TV, BEME 2 fERR
L7z,

1
DH-2 I I
¥
R
=
iz
+ ®®
© 09MI21
09MI17-1+ [09MI20 10MI23
9
+ (6 i
5
[ Jr lhi
© 1t
+dP R
@ T
+ + +12MI32- _12MI33  +
+ + + : EIYIWE

5-1 # BB AT LIEKELIAAR—Y U F. & DH-2 SO ERF

51 #EIIRTL (KE) OHREREE
51.1 HEEHRELENCH 1T SRR

2019 4F 11 H £ CIE, TEROBINBIHEEE 2 W72 KIEBRI &, Y7 7 A4 N—KIEFZ A
ToKIEBLR OW 7 2 Fehs LTz, £ 2T, WEROKEBM S AT K EIT 7 A4 N—IKIEEFD
KIEBLRIFE R A L, X7 7 A N—KEFEZ AT B O Y EEZREE LTz, #il & L CHRE
200m 7> HAEHI L 72 07TMI07 B FLD HEFE R 2 X 5-2 1IT- T, KT 7 A N—KEFOEIL, HE
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