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— NE TOK T00km OEFEAEAH 1520mm Okl & LR, w7 B S pEES £ ©
ORI 1,100km 23428 L7z, £ OMHBIEE L7 S 684 &0 TUEIE = 7 L[ U 1520mm,
H¥EXm 1,810km TH Y, BT E A EDHERHIFEIL TH D,

1949 fEIC Y B MESFFIFIEEIBUF, €2 OV A\RIFIEBIFHEIC L5 7 T 28—
MugkiE (UBTZ) 7238 E LEOEER 217> C& iz, T IVEIF., 0o TBIFTIEARZ 50%
TODOFIGTHRA LT, 2009 41 o 7 BURFRA T & 7 BEICBAIT S Ui,

[11-2 UBTZ & MTZ O$#E K] (JICA FHARERR)

4. MTZ : £ 3 VEhE
2008 - 3 A IZE v VBT 100%HE DE > I/ ERkEkkatt (MTZ) 2358 2 Lz, B,
PRt O, - EE, SES, MR - EEOMERFTEL A1 ROV D D O8GE A E ]
HTHY . FRHEIY S U — RERO YRR OEE % 51T - T 5,
T DAL E LR 2016 4 4 AIZBHFELTZ b v DT 1 SR BEREA 218 5
B A ER LD, FAREER SN X3 MLIA DGR, B0 1,800km 12 %5
P bIRA TETH D,

2B, 2016 FEDOBERER %, T VIO UBTZ 3 X O MTZ OEAF: H45 DRI Kk
A0 D IEITEGB A TR S, ShET TE ERERBI R A AL & Tz,

Y. SRATEIRIRREOE, R
B DUVENICIE EFROIEN, TR OGRS B LT HEPes=e, Fmn
5



DNEFRS D0 RS R HRED B D, ATIEOE 2 RBIHEYE CHuERIE OB A1T > 72
B 4 KIPEEITERIR S, BEFTPNEEERTLHFAROVLSTHS (3-1-4 (1, 324 (1)
(2T,

2009 RIZIF AR, % OEIEE DT D DOERIEA 7 F %A AR & LT, v v 7 #5E 50%.
T ANBRE 25%, 2 VEAILILEESH 25%DEIGOHE T 7 TS IDC:
Infrastructure Development Company) 723a%3. 4177,

F 72 2001 HHZFRNL LR (BTEG: Boroo Tumur Eruu Gol) 1%, &L 27 M® Yuroo
LI OBEMEA A L, 85km (X SH#AH L, UBTZ O K7 — U BRCHHEL T\5, 2010
AT 3 MOFERIHE, 1,000 WOMEZH (1278 | 2,000 MOAZEHE (PELR) 7L, UBTZ
F V2L OHEmMZFA LT\ 5, 2011 F(IHRIH 9 M BEis L, 4 )3 UBTZ A# T,
5 MBS CHEIZI TV S,

F 72 ZHLISMZ Energy Resource Rail 13 2008 42 /S "L AA ~F 22— AnA K
OFREERFF AT 2B TEY . MAK IZT Y v 2AA b~ B —7 L U ORI 25T 5,

RO KO IE v AVENC IS D 8RB O E BRIV OWHET D03, AFETITES =
IVENZ BT D AIERERED K72 kT UBTZ % £/t L LT\ 5, EOEET HEERHR
ITHIER: 1,809.5km H V. 2D H B 1,108.7km A3 1 27 & HIE A #5SEEEHE T 5, 238km
DSHGEE v U BT DRIRFROEEHRCr o 7TH#EE & L TR0 | 7Y D 462.8km [T
BT 53 TH D,

(3) A

[FEIN OE BRI TR B OB I U TNV D, 2012 FIZBWTEE O EIE
FEAIERIE 7,918.9km Th D73, 0D H HLEIEEERKIX 4,348.4km, BEIT 1,959.2km, R 1
I 1,610.8km TH 5D, 4

FLAMEIT 1990 ENST VT, T oA TP =7 NI L, HIAE Millennium Road
BT VT AT xA L UGEE L TRIEE 4,286km (2% L AH3, AH4, AH32 OEEHRES%
15 LTWS, LnL, 209 HREEE ClFEETrIRER XN 2% % 5O TR, Zhbo0
FENH X DOFE AR X 7ol CTh B,

[K1-3 77 A0 =1 K]
(Hih : [E 20 E R — L —)

4 Mongolian Statistical Yearbook 2012: National Statistical Office
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—J5. BEERAEEIT [3 1-1) 12827 X 010848 10% L BEIL T\nb, AR 4 R
EHLTWD T T o= LT, BEHIZE Y BEOTF o N—TEITRREZ R H A HIFR L T
HHO0, EEEEITE LWEIRTH 5,

F7- (X 1-4 £ DVENOASEEBIR RS E] 12329 L 9 ICHBIHEAGHRIC X

IR L T\,

(%11 A@EfkfAaH]

AR 2009 4= 20104 | 20114 | 2012 4 | 20134 | 2014 4

&3 224,068 | 254,486 | 312,542 | 345,473 | 384,864 | 437,677
e 153,906 | 172,583 | 208,512 28,650 | 259,309 | 303,724
N7 47,291 61,841 75,090 83,718 89,473 96,581
ISR 16,136 16,366 22,547 21,642 20,400 20,650
REREL 6,735 3,696 6,391 11,463 15,682 16,722

(4) finze

WEEECTd 5E » INVEC & > THESRFIEENC W TZSEIEE Ch 5, [EEHZZmED
T EAEITEE T T 23— hLDF X AN VEBRZEEME ] ST b, 2012 FEOHRERTTIE
B2 A VERIRCOMZERELNL 77.0 TN (O BEBSENE 44.2 TN | ERESSROBEEREREI X
6,353 [l 4ETH D, EHNHIZEIZOWTIE, ¥ —R7 1 v THIZEELH O 25808 23 B 5,

SRR ] 252 T E M 2 L D ze i x, MIAT €2 2LfiZe,

0TIV TO3IHTHD,

BUEDT o XA N EBRZEPRIE, mEfl & A Lz E v, BERERm A E o4 LosFIHC
X7 &) Nl EORIED BIRECRMIAFAE L9 < I BUENLE CIRIERE AT 2 720,
2013 4 L v E#BE /5% 50km @ Khushigt Valley (Z#7 7 T o 73— b UEBRZE A PRI
L 0EERPTHY, 2018 FEICBETETH D,

1-2 ERIEEN T 51T SR

L USRI, AT O AR A NEEMENER Ch D, oT, M
S OREIEZREFIC L > TRERETH 5,
A B, ZSHAYE T L 0 2012 FEET 4 FFRID
e — NIRRT RO LB Th 5,

AR TR S UCRRAE, JERK, HTZE.

(Statistical Yearbook (233 JICA FHAFERYL)

[F1-2 £ 2 VEOEMEER]

X

7. 7o

R 2009 4F 2010 4E 2011 4 2012 4F B
£ 9,016.4 12,124.8 16,336.7 16,613.4
f7SL] 7,852.1 10,286.7 11,418.7 12,1427 | @5 b -
JER 1,160.7 1,834.0 4,910.3 4,461.0 | km
= iz 3.7 4.2 7.7 9.7
% £t 24,736.7 29,415.9 44,086.0 53,348.0
[/l 14,1715 16,804.0 18,447.7 20,445.2 o
JE 10,563.8 12,610.2 25,635.3 32,898.9
iz 14 1.6 2.9 4.0




NS

&t 3,179.2 3,607.4 4,695.4 4,971.6
il 1,008.5 1,220.0 1,399.7 1,485.4
JER 1,535.8 1,480.2 2,321.6 2,263.1 | EJA - km
iz 634.9 907.2 973.9 1,222.9
K 0.070 0.044 0.252 0.198
it 232.5 250.6 296.2 318.7
Pl 3.1 3.5 3.8 4.0
PEL 229.0 246.7 291.8 313.9 | @A
iz 0.3 0.4 0.6 0.8
PSL: 0.004 0.011 0.013 0.011

INETZ7TERTETHOEY TH A,

(Statistical Yearbook 3253 % JICA FRAM{ERK)
(F: BEAIO by km 13k LB O EEICFNENOEEIREE A H TS TR L7E.
FIRRICA « km I ZAEZENENOBENRRELZ BN & O TREF L 7-fE)

YRS EDEE LT 203, JEEEIC X D1

UINE LV, EPlED 9 BLEREDY = 71X Fy « km _—ATHA & TO%RETHY . EiE
BERBEHIE A H - TND Z &N D, RERIEIERASENERITH S, N - km ~_—2A
TR EPHEIT 30%EEDH V) . EHREEEEIOASETER S L TRHHAINTWD Z Enmnnd,

6,000

5,000

4,000

3,000

2,000 |

1,000 |

gLz
0B
m §% 58

2012

Bk EOHER (5 b))

EimsEOHR (EH - km)

# 7 E
| an®
i DiEE
4 EhE

2010

2011 2012

# GE
Bz
i DB

m 8

REEEREOWHER (BA)

[ 1-4 =2 TN ENORS RS s E]

k& s EOHER (B « km)

(Statistical Yearbook (2 £ % JICA FRAM{ERK)

5 Mongolian Statistical Yearbook 2012: National Statistical Office
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F 2 DVEDOARAEFEBROHBE 25 L. 2000 FEE) B AT THIIMENR 2 B TUV7228,
2010 A T HEORGERREA A O ARFFEOZIERIEMN0, € DVENOERR S EHERILE
D BNTFEOPLR, #30 ML T A ORFURHFFEOERIZL Y 2,500 5 braaigkl, P
B 3,000 )7 kR THERE L Q0 D, (HBISERICAS & K T0%REE @ TH 0 EN AT
#) 30%FEETH 5, Tt A RIT SRR Tl T E it ST 5, [ERNETIESEER

DO—fRIRINE L 72> TEY | #HE TIREEEHE L TV D,

[ 1-3 FRAER L EHEIC X Dt ]

(HAZ - T h)

R 2008 4E | 2009 4E | 20104F | 20114F | 20124F | 20134F | 2014 4
FBAPER | 10,0719 | 14,4421 | 25,1619 | 32,029.7 | 29,926.1 | 30,123.3 | 25,287.8

WA | 4,169.83 | 7,1182 | 16,7262 | 21,2960 | 20,9155 | 18,3731 | 19,499.0
ENAGR | 58432 64262 69058 | 68153 — — —
IS ISy 54320 | 5,390.0 | 5,830.0 — | 6,0985% | 6,617.0% | 6,596.0*
(Statistical Yearbook . NEDO #55#E 6, UBTZ 76 OfFH * 125 % JICA FHARERR)

ZOXIT, By AVETIIBOEI T HEE LTS Th D03, FHTEMERE I ROHE D

BERM TERICEENFREOEERREA 77 Lo TnD, LALIHYEOIET
1958 fPEH & TITHSi S Vo fiaki X, VBRI RHERFE BN 2 STV D LITER T
FHELTEY | WUIRRSHEEEIT > TREM EBEM MR T 5 Z ENEE L > T A,

1 L7 & HEZ R S EEAERE O3 A0 O BB OARUZ O T, L—/LOEEL
R, VI ITXOAR) a7 U — 1 (PC) WAOBEE X, RO TEOHP CTHE 2l
FRILDSHESD DAL TN D DI L, FRUEN O T35 ~O IR OV TR LIZZ2 > T
WLDDEURTH D,

KA BRI T DEATD 2016 4F 7 HRICH, AEERO Z /RN Cr o 722 HHE
A D BREWSEP MR Z AT RS AR L, 6 mMOEHESBMEEEET L &b
T DO— MBS &2 T T AHHIE IZ DU TIIBE R S E IR 4T LT L—L ok
REAHRE L, RERRT D LEREEEZ Fhi L T D D% L, MRS OV Tl 52
BIZ X DKEWREDOLDIEHI T Y | £ OREEEW L7 DI 28N T 2 BN B D,
L% L INVENCBWTHIE O R A RIRTBH X | ShaREOR e & ZEEOm EEX
BT, BRI X 57 — Z I EAD W T bR AR AR RS E AR T D = &
1% UBTZ O#LERSFBHEHF ORIRE DG L T 5,

1-3 RENEFICHIT LR E. BEEAE. BRRUERIE
1-3-1 [EFEBRFEHE 7

T AVEO [EHEEATRERBIR EY 3 > —2030) NEFAEE (k= ERERBEOESIC
M) 1ITBWT 2016 42 A 5 BITAR SIVNBMICIE RS, BEAFEED 2030 F12i% “E
VAVENTER 1 4720 OS2 RHEE O EALSALE L, Rl 22505 2 20 Lok

6 ® NI EHE (430 VA RI) OFREFRBFARD T D7 K VLERISA T Ol A 7 T O - N TEGE
N BN — - FEERAHE GBI T 24 2 A
7 Long-term Sustainable Development Vision of Mongolia /2016-2030/ : The State Great Khural of Mongolia
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Baf L, mEshREs KRR B, ARRHEORNI-RFEE L2 2528V a T
WwARTN D,

BARR72 BAEE LC10HE, L LT20fEEARE L TWVD, ERBDE LT, Rk
R ER 1AM GNL FEm, AR UR R BE VoYL, EYRIEEER, B
HRENED HILTND,

ZOETYa OHRT, B ATREI AR A RB T D7 DIC RN — - [ T T AR
JEANTRIR S DB ROV TN D, BREIC OV TIEIEILD b OFKEHGEE & B H
L L THETFBNTWD, 5B (2016-2020 4F) L LT 77 —T7 X7 (X0 hLaA)
~HY 2= 2, ME OB - FABtE. =T R b~F R —  E., RNT RAVEREOTE
BfG, 55 BRE (2021-2025) & LT, =T R h~FAR— M, K7 I EREOHEE TH
DFET ., HITHE =BRE (2026-2030) & L CHIFICEBIT 280ERGK A 5E T 5 Z & 03 imii T
W5, Fio. FRHCEEBS S Om EOBLS/N G, ik A NOBRENSWETH S Z & bilb
NTN5,

1-3-2  BRESEFOF

UBTZ & Lo - RHIFHRIE LTI, BIfE, 2020~2030 F4 % —7 > b & LIcGHE 20K
EHT, 2016 FHICITEERE R BRICARIND TEL DI L Tho7omd, & 3 IRBIMEE%
FEhiti L7= 2017 4 2 HARERIZEBOWTHARSINDRIUTITE L TV e o7, 1o TNEIZD
WCOEBHIATTE 2oz, B 7Y v 71 diul OFEREETRIZAHES L
Tk SR, @R O, MNARIRIEH, @FuEoii(k (PC~727 7 ¥k, T A
MEA, B 7 L—b) ERFHEISILTND,

Fio, EFEREEICH LR IAERE (77 03— MUTRRY FHEiE, 77 03—k
IR ABELXRE, AR NS < ik EORREE & 72> TV, 7T 73— kLR
DAY B U E iz 72 E#R 2 0 L Clk /) 2R3 251 CTh v | @ Ccash o
Khushigt Valley OF2e#:AHT 28875 149.1km ORHRCTH D, 7 V7 BIREYTHRFOL
ETRE DTS,

PRI % dak 3 2 ShE O R ETE & LT 2010 4F 6 HIZ "State Policy on Railway
Transportation Parliament resolution No.32” NRE L7z, ZOH T Phase I & LT
1,100km, Phasell & LT 900km, Phaselll & LT 3,600km OF#ERL D FHE ST D, 8

Z D, 2012 4 11 AIZHERD Phase I, I Z[FFRHIEM T 280EFR 70y =7 he L
T ”Government Resolution No.121” 23RE X v, FOFEhGHE S RIRFICRE SNz, © 2D
FHENC LD E FERT Y 77— T 27 (X LI A) B H Y 2— 2 AN, N ETO 267km,
HHUELZ N BT DDA oY RERT, FaAf vty (v by X)) £TO
1,118km, FIZHA v > KOO — b EFZ FETO 200km % BOT ST L,
SERRBICE V IVEE (MTZ) [CBET D 2 & Lo TD, 2018 (2T > K A [EEH 5 Ol
BONRTE I, mIMROBMRAE & FROBRGH Bt S -, THEEMIRILE LTI, B

8 Railway Transport Facilitation in Mongolia: ESCAP, 13-15 October 2014
9 FUANFI IR (F30 MLAEARE) OGEREFRIRRIIRS 7 D7 A TEERRENT OlfikA > 7 5 O « ST TERE
N B — - pEERGRR ORI Pk 24 422 A
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2014 S THWIEHE L 0 BN TWA S MTZ O— A— 2 LiuE 68%DiERE & 70> Ty
5, HAMIHERG B TH D,

[X11-5 € AV EOSEFHEFEHRX] (JICA FRAAERD

ZOfh, BRVELFE S LCXa s 7 O —F o KEEEDS 2014 4F 9 A2 2VEE R
L7-BS. UBTZ ORill#r - BAFEHME AA4fHE L. FIFIERSE L TR T = FMb~F A iy o R~
Py — RRHIOHEERE AR 1 b AR T 2ERE L F ROV TAEL TV D,

E 2 ANVENZBW TIEBERE & DORIRSRBURIIEY R & o TRHIEDE LIREIZ LD | B
o KFEOFHENANZ L L TV D,

1-3-3  FeHE DER R I #

BOESNEADED HRPE v DVERRBOFEAT 8 (ThfE 2 2VE ERHEIE Tk
2445 H) OFT, Ak, $FEOSELM FTERICEEN D FEA~OSRL, BBE~OER
RN —DOLZEMAGHERIC O E T D LTl Y . EABHORF 1 HE X EROF
ot ATRE7eBRFE & W T ZAD5RETH D, BITEEN CREH SNIEITEORREL L 72 5 ARDIE
EAEDRT T = MUERE TIE SN TEY . EghEEDIES HONRTIX 39.9% D
659.6 /7 A ARNED TS (2014 4E UBTZ ‘&HD .

Bk O ER @D, ZE LIoHnstBE & U CHERFT 2 2 LIk, SEETRBATS 2 Rkt
AIRE7R & D & T D T2 OITHEE R S L&D bivs,

1-4 8ENFICEITS DA BEROETEFISHRUM FF—D5H
1-4-1  F&23E ODA DSt
2 AVENCHTT D EEORGE W1 1977 4RI2BREA L7223, [RIEIOREAL - TG (AH]
AT AR 22 —EREB 24687, FeddE ODA ORAT T, RIEORFREDREEE
BREE CTHIOERSED & & BIT, B rTae iR & Wl L iz plkRiz i =8
VB OR Y A ZSAETHZ &L LTWD,
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EVE SRS OR LHAD WSRO rTaERBFR & AT 205k THY | AR
O &3 D FEIR OIS A BEEHRIE ) DL EMRERDTZOIT, ZIVE CHRE R D
e Z x5 L Lz ODA F325E i L T 7, TOFEMEEMmFLNAK S LT 0@y
T,

(1) BEEEW) - v — RIS e
FEh - L5 IRERE - 1993~1995 4, 21 f& 2800 S5 H
FMHEEE - P E &I R R D 7o, FRENRIESE O aER CEMRTR A MFEA T o TV
DB, BRI E IR o7l T2 AMAREERO Y I v — REROJa 3 2 F2hi,
W& & LUTE Y DU — DS Hi0E, SR 2 s X ORI, BT O % T
b5,

(2) HEEEW) - SaEdhms /st
FEhHAR « PRI T4E - D1993~1998 4, 33 1 600 ., 21995~2000 4, 45 {& 8500
i
B 2R LIfEsk D U e Y 2 HIE LT, b—/VieE, s, AR BE T
%, @(EHRE OV & FEhi,

(3) PBEZEHHA . £ VERE RS A
FEhEHARF © 1996~1997 4=
S - kS ZE A BAAA L oD B0 AELL ERGE L= SRSB4 e TN 72 ST
Wzsh, BERADI OO, BRI, A DMERANHAE URESE CLEE L7 Bkidiinns s Rk
LR TSI, TIUTK T HUUEFHEARE, n o TEBEORA 78— MUnb EH Y 7
V= MLV ERET, K 50km BT DY U ERE TO 450km X[ Z2 %15 E LTz,

(4) SEEESWT) - SaEiis s HE
FEh - L5 IRERE « E/N1—2000/11/9 5.3 M. E/N2— 2001/6/4/ 8.69 fi&H
FBEEE  FECANA CRE L 7oA B AR DCHE M EEE AT DU N C | Fiak & 4 30 L7z,
RIRITEE, AR, fER% 65 i, GIEXMITr T EERNG T T 03— ML T
Y L E TOXH)

(5) MEEELW 5 REERIE R E
FEREHAR - S5 RESEE - E/N—2003/6/23 6.68 &1
RS - RRMrEK T35 20 T, YA xR L5 7 T, R LE 2 iTod(E, O UBTZ
2 K DHERFE BRI EE /R TV R—Y—0oK V7 N T o 7 SO A i G- LT,

(6) Htit ) : B~ A X —T7F ANEREHE
FEhEHAR : 2003 4F 10 A ~2004 4 11 H
T REEOE UL, BEOEFHE R OSEFEIC X 2B enstEde ¢ SVBUFH
BT L3 — NVEREICH L C, s/ naa 28 L, REROFEHEINI ST D 72008k
HORWRHE (v AX—T7F ) fEkERD, 2021 FEHERFELTHAZ—TF 0
2003 FANERL SN RFED B D, AFHEIT, K0 AP CHEBIATRERGHE & T 5720, &
AT —L%)RE L CAMBERE & BICvAY—T T OERE AR LTIZ b D TH D,
BRI g & AMBRGHEZIES 325 & b, PRI COmEREEE
L7,
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FEE A EE THOEERREEHEHE (2oL, 2003 EICHE A ThiL TV 5,
Z OWEEDHIWEOBFEOEIZIBW T, $hEEOikEE (F2 - km) 28 1993 4525 99
FEFE TR TH 720K L, 2000 F0>5 D 3 FERNTHF 99 4EEE T 2 fEF ML EOHOER L
T2 Z LR EN TV D, ZHUE 1990 LD Dr o7 L HE OB G OIERICE Y T2
SV EY EOEIREINE | B IR R ORIEIZER L T\ 5203, KFHEIC K 280E
FERREENAN, LR DEIERE ST~ DRI BBk L 7= & faa S T b,

2003 FEEEIZ FEhE S NV SR i e T3S IRERERRK AR UER T (oW TIINEE
IZ X DFHIAM TN TNDA, Z O TIIARFZEIC LV B&if S fizk - #k & bl TER
EH, LR THEFEZEEOMIR & ZE LT =RV X —EROMRICERR L TV D LiHs T
Wb, FRZ, AEEOFEZE U BN 2R U CRISREEK T84 B 5O TR CHEi
U720 | G A BN U CIE - 2 SRRt 2285 ) ik L T 2 EIZE R LT D,

F 72 2003 FEEEIZE L IVEICRIE SH7- ODA BWe =4 —8 4 DM EIL, RFHHEDx5H
ERHER LT IVAIBHRE & bR RASH L QDA SREBIRE MBI 2321 Tk Tl
T OUGFE TR H, « Hfi 2157 LT Relei72 5571 & IRDEANFE ~ORAIZ DU TRERIN 72 %
BARLTCWEZ EEMEL Q0 D,

1-4-2 i R —DEBhIEE

UBTZ (2% DMt R —DEBIFHEIT 2N E D Z L ThoTn, 2L 50% 3 n v 7TEATH
% EDREBENEZ LD,

T LT TH D3, 2010 FFITHT THEF 248 5 T2k VY (] 260 (1) D& 2%
LTz, TONRIEL, o TID 1.25 EX R/UY & LT 2TE116 B ORI 35 i ik 5
SNz, B AMABEE SO 5B 7,000 5K KU OWTIL, 85T AT LR S2E0 FhiE S
NTW5, ZOFEHET SIEMENS & LTESA (2Y7) @ JV BZyELTND, FED D 5,500
Tk RIVOWNRITHOUWTIHRER THEE L TR0, BRMEE 4 32065 5 rIRetEn & 5.,
ZAUANEBS UL 5,000 5 b HAROBRENNFTRE & 72 5 RIAR T 5,

1-5 EVILEDOESRRABEDSHT
1-5-1 H - & AVREFEEE T E

2007 4F 2 A, “ZRFE = HARERIERRE & F oL« mu 78 LR v SVERHSEI T4
10 D AA « &2 VEAITEIGHE] 1284 LTW5, [RFHEIZIWT, BAMNL, FEFME
& ORITCOMIE 5 e/ RREnEE e Ot & BIE L TV oy INVEORMZEEE X, £
YANENEDTOOUE A HED HITHT2 0 | BHEEHSCEE OfRHE, TREZRHIFE T34k
IO Z L EBHIR LI,

ZO%RO AR « T IR EEE G EE BRI EEIC L 5 & BAR L B IVEITE S,
PO MR N B CRE R B A HERF L QD Z EBIHRE STV D, £oH T [i[EH
D72 2B 5 B OF& OB N — [ERRRFBIR DI R DT OIZIE, BIRLORUEE, BH K
FEOHB LN E R ARREOUGEZ BIE T Z ENEETH L Z 0SS Tns ] &
HY 201447 H =T ROV KRR HRFIZ H - > 2URRE B E O K ARIZED |
2016 4 6 HIZWHEHRZ L 72> TnD,
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2B, B ' AUVHOE LI NSO #iit (2016 45) (2L D ELIFER>TND,
AAN G E v TVEA~ORGHEE - - - 3{% 3,016 Ik R

- HEhE 56.1% - BEE 15.7% - ZOM 28.2%
B AVEND AARSORHER - - 1,403 Tk R/

- BB OMAE - % 10.9% - IAE - 2Oy FE 10.6%

s TNI=0 4 - [ 10.6% - BWORE - KO < T 10.5%

- BEOE 9.1% < ZOM 48.3%

H AR>S o F/VEASO IR OFIG ITBLROMBEHEAED 1% A0 E /> TWaD28, H -
L S URGFRBHET ELC L 0 RN H ISR 50%. 10 4R TKI 96% £ TOILRARIAEN T
WD, 78, T ORFEEREILHARER E LT, 1992 F0 5 D VEORIAL « TG
FIZxE L TAR b PRI @R EN A E 5 T v INVEORERE % A ARDORFREIZ
BiAteZ L HEZROOEDE L THY, WS, h—v X, &&, BAEEG] Hig, o
A EESE D — )L R0 IA AT GBI E & T2 Dy

1-5-2 ey sh s AR

FBUANMEICAE LV EEAT DB, OB L HARD A —J1—CHEM L7z HAIZ,
T HRIEET DR E VI CH T S OBARIR R 8 5 & FIE7R5HLYD ASHSRZR O ATHERE
N5,

A OEEE S OYERIT Y 22— 2 DYERIC L Y | RSKTH D L EFEEHIB L%
W U7 BB A ORI D73 2 AlRetE b 5, i &AL T2k EETIE, Hdidho
FIHIZ LY | HEEOEEAKEDN EROERDEREIC O 5, £0—h, & EENICET
HRUEEORBAAET L5 2 L0, EFMOME K EOBBERTENIIRT 5 Z L& SN T
W5, Fio, EEEORENRETHZ ELBEINA ZERH D, TOD, & EEOFIC
XA ORI A ZEE 72 EORE AT > T D E D7 2y 10, 2 TVETH EITHHE
(2B L CiE 10 L Rl H B Im O BRI A 20T 2 RIS 2 oD, LS Cldik
LWVHEANE 2 < M2 BB BB 21T 5 Z L aliEL 7o Cnd, B « T2 /UGB E T
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Summary

Chapter 1: Current status of Mongolia

1-1 . Political and Socioeconomic status of Mongolia

The population of Mongolia is 3.13 million (as of 2016) and the population density (2.00 pers./
km2) is the lowest in the world. The Mongolian People's Republic, a socialist regime, had
aimed at democratization and market economy and current Mongolia was founded in 1992.
There are abundant mineral resources and livestock farming, and the main export items are
mineral resources (coal, copper concentrate, fluorite etc.), crude oil, and pastoral products
(cashmere, leather). Although it maintained a high economic growth rate of 12.3% by 2012,
growth slowed down due to the sharp decrease of foreign direct investment and sluggish exports
due to sluggish resource prices, etc., and it fell down to 2.3% in 2015. GDP per capita (2015,
nominal) is 4,182 US dollars.

Mongolia has a republic system by using the presidential system and the parliamentary cabinet
system in combination, but the regimes have changed every time in the general election held
every four years since the democratization in 1990. In the latest general election in June 20186,
the opposition party: Mongolian People's Party won overwhelming victory of winning 65 seats
out of 76 seats, becoming the first party and the new cabinet was inaugurated in August.

Railway is operated by Ulaanbaatar Railway (UBTZ), Mongolian Railway (MTZ), other
mineral resource transport railways, power plant dedicated lines, etc., and the track gauge is
same as Russian 1520 mm, most of them are single-track, non- electrified. ~Although there are
several operators of railways in Mongolia, this survey mainly focuses on UBTZ, which
dominates public rail transport in Mongolia. UBTZ operates rail network of 1,809.5 km,
including 1,108.7 km as a trunk line connecting Russia and China.

1-2 . Development issues in the transportation sector

The freight transport volume in the country has doubled in the four years until 2012, but the
growth in road transportation is remarkable. Among freight transportation, share of railway is
38% in ton base, while it occupies 73% in ton-km base, which shows railway is used for
long-distance mass transportation. Road traffic is overwhelming for passenger transport, but
railway occupies 30% on person-km basis, it turns out that it is used for long distance trip.
Approximately 70% of Mongolian coal is exported and the rest for domestic use. ~All coal for
export is coking coal and exported to China by truck. For domestic use, general coal is mainly
used for fuel of power plant, and almost all of them are transported by railway.



In Mongolia, railway plays an important role as land transportation system, especially the
freight transportation is a very important economic infrastructure of this country with abundant
mineral resources such as coal and cupper. However, the railway facilities operated by UBTZ
were developed by around 1958 by the technology and support of the former Soviet Union, and
it cannot be said that sufficient maintenance have been done after the collapse of the Soviet
Union. Therefore they are decrepit and it is an urgent matter to secure safety and stability by

performing appropriate maintenance work.

Even at the end of July 2016 just before this survey, a long freight train from Russia to China
caused a derailment accident on the side track of Darkhan station in the north, then six freight
cars derailed and overturned, and a part of the track was damaged. Regarding the main track, the
Track Inspection Vehicle is regularly operated and grasp the state of rails, and when it detects a
irregularity, repair works are carried out, whereas for the side tracks or dedicated lines to
factories, etc., the inspection is done only by the staff walking along the track, then it is
necessary to introduce inspection equipment to improve its accuracy.

In order to prevent derailment accidents in Mongolia in the future and to improve the safety and
stability of railway transportation, it is effective to introduce efficient railway maintenance work
based on the data by inspection instruments, and this fact is recognized by executives and staffs
in the track maintenance related department of UBTZ.

1-3. Development plan, related plan, policy in railway sector

In the National Development Plan "Long-Term Sustainable Development Vision of Mongolia
/12016 - 2030" enacted on February 5, 2016, it is indicated as necessary to develop the energy
and infrastructure sector preferentially in order to realize sustainable economic development.
As for railway, construction of mineral resource transportation and detour route of Ulaanbaatar
are listed up.

As a medium/ long term plan of UBTZ, after the inauguration of the new cabinet in August
2016, the plan targeting 2020 - 2030 has been under drawing up, and according to hearings from
concerned persons in Mongolia, main topics are:

(1) Assuming future demand forecast improving the transportation capacity,

(2) Double tracking of some routes, extension of effective length in the station,

(3) Strengthening the track (PC sleeper, filling ballast, introducing long rail).

In the basic policy of Aid to Mongolia set down by the Ministry of Foreign Affairs, Japan (May
2012), it is stated that support to the country blessed with abundant underground resources such
as coal and copper will also contributes to securing the stable supply of resources and energy to
Japan, and the first issue of the priority issue is “Sustainable development of mineral resources



and strengthening of governance”. Most of the coal currently produced in Mongolia and used
as fuel for power plants etc. is transported by UBTZ, and the amount of 6,596 thousand tons
occupies 39.9% of rail freight items (2014 UBTZ). Improving the maintenance level of
railway facilities and maintaining railway as a stable transportation mode is positioned as an
important policy to make mineral resource development sustainable.

1-4. Preceding ODA projects in the railway sector in Mongolia

As assistance to the railway sector by Japanese ODA, "Improvement Plan for Transshipment
Facilities at Zamyn-uud station" by Grant Aid, and "Railway Transportation Rehabilitation
Project” by Yen Loan were implemented in the 1990s.  Also in the 2000s, "Project for
Rehabilitation of Railway Facilities" by Grant Aid and the "Project for Formulation of Master
Plan on Modernization of Railway" by Technical Cooperation were implemented.

There is no other donor's assistance to UBTZ, but this may be due to the fact that 50% of capital
is held by Russia.

Chapter 2:  Features of the product / technology of the proposing company and policy
of overseas business development
2-1. Features of products / technologies of the proposing company
Memorail measures the values of five basic items (gauge, cross level, longitudinal level
difference, alignment line and flatness) indicating the condition of track by detecting
information using sensors and its graphic processing, and stores the data in the installed
personal computer in real time with numerical values and graphs.
Three Memorails were donated to Mongolia as part of Non-project Type Grant Aid in 2011.
In the past in Japan, as a manual measurement of track, Water Yarn Method (difference Method)
was used in which "longitudinal level difference” and “alignment line" were measured with a
certain length of threads along the rail. The "gauge" and "cross level" were measured by a ruler
attached on the both rails checking the distance and the difference of height. A track inspection
instrument was devised as a method for efficient inspections.  As products having similar
functions in Japan, there are B of manufacturer A and D of manufacturer C.  Among JR Group
operators, JR East, JR Hokkaido and JR Shikoku use Memorail and D, JR Central use B, JR
West and JR Kyushu use D.
As user's works for maintenance and management of Memorail, daily inspection and pre-work
inspection, cleaning during and post inspection are necessary. Apart from maintenance and
management carried out by users themselves, Token Industry Co., Ltd. conducts periodical
inspection once a year in Japan. If there is any damage occurs during inspection or during
transportation, repair work is required, and this is also carried out by Token Industry Co., Ltd.



2-2. Position of overseas business development of the proposing company

In order to achieve sustainable growth in the railway industry, which is an infrastructure
business, Token Industry Co., Ltd believes it is important to enter not only the domestic market
but also overseas markets, especially developing countries. Continuing competition with
manufacturers of measuring equipment in Japan, as collaboration with Senken Kogyo Co., Ltd.,
was realized in this survey, Token Industry Co., Ltd focused on growing Asia and set new
markets in search of it, and tried to find a way to go abroad.

Memorail were requested to procure through Non-project Type Grant Aid by Japan from
Vietnam and Mongolia in the past, and the Ministry of Road Transport of Mongolia and UBTZ
have been eagerly considering utilizing Memorail for effective track maintenance work. That’s
why Mongolia was chosen as the target of this survey.

Memorail has been manufactured by Token Industry Co., Ltd., and Nishiyama Corporation has
been dealing with its sales, and this relation will be adopted in the future. It is assumed that
rapid sales expansion is not expected, and the establishment of a local subsidiary in Mongolia is
not considered at this moment.  Although it may be possible to establish a local business
partner or agent, it is important that regulations are adopted in Mongolia to use track inspection
instrument such as Memorail as the method of measurement.

2-3. Contribution to Japan's regional economy expected by the proposing company to advance
business abroad

Token Industry Co., Ltd. is mainly handling machinery metal processing, and it carries out the
main metal processing of Memorail. As sales increase due to the export of Memorail, Token
Industry Co., Ltd. is expecting the spread of employment of company and the ripple effect to
local companies. By linking the experiences, achievements, and information gained through the
overseas expansion to the development and manufacture of railway equipment other than track
inspection instrument, Token Industry Co., Ltd. would contribute the development of the local
economy as a production base of the railway equipment industry.

Chapter 3:  Results of confirmation on the products/ technology for feasibility of
introduction

3-1. Method of verifying field conformity of products and technology

3-1-1 Current status of UBTZ

Regarding the organization and management system of UBTZ, we surveyed the current

situation based on hearing from UBTZ executives, information from its Homepage, other

relevant reference materials. As for the actual situation of the work organization related to

track maintenance, we visited the operating offices in the vicinity of Ulaanbaatar and checked

the equipment being used.



3-1-2 Current status of Memorails donated in the past

Three Memorails donated to UBTZ by Grant Aid in FY2011 were allocated to a track
maintenance depot of UBTZ, Railway Diagnostic Center and Track Dept. of Transport College.
Currently one of them which was placed in the track maintenance depot (Sainshand) has been
moved to an dedicated line of iron mine newly established in October 2015 (the railway was
opened in April 2016 and operated by MTZ).

In this survey, the team confirmed the usage records of the Memorails located at the Railway
Diagnostic Center and the Transport College by hearing from the staff as well as examining the
data recorded in the Personal Computer of Memorails.

During the field survey, an Instruction Manual translated into Mongolian and a paper which
compiled features and requests for improvement of Memorail was submitted from the Director
of Railroad Diagnostic Center. Based on the result of actual use of Memorail, the requests
concerning the function etc. had been listed up, therefore we have conducted hearings from the
parties to confirm their intentions and examined whether or not we can respond to those
requests.

3-1-3 Current track condition of UBTZ

In this survey, the track condition of UBTZ were observed and confirmed when we
accompanied the demonstration work of Memorail on the main line.  Also, we could confirm
the track condition of the dedicated line of the 4th Thermal Power Plant, which was performed
as additional inspection work. In order to grasp a wider range of track conditions, there is a
method of running on a main line with a self-propelled vehicle for management use, but since
the investigation period was limited this time, it was not possible to arrange it. Instead, the
survey team have ridden on a passenger train, observed along the railroad line and confirmed
riding comfort.

3-1-4 Promoting understanding of function of Memorail

In this survey we decided to carry out the trial activity on the site using Memorail donated by
the Grant Aid in the past, and planned to let UBTZ staff themselves do the actual measurement
work, for the purpose to deepen understanding the practicability of Memoral. As the venue for
using Memorail, we decided to select a section with steep grade and sharp curve where the load
on the track by train is hard. As a result of consultation with Mongolian side, the section
located to the south of Bayan station (from 452.5km to 456.5km) was selected.

At the planning stage of this survey, only the trial activity of the Memorail on the main line was
planned, but as a result of the first field work, the necessity of grasping the track condition of



side tracks in the station or dedicated lines for factory, etc. has become recognized with high
priority, it was decided to carry out the trial work on the side track or dedicated line in addition
to the main line. The inspection work on the dedicated line of the 4th Thermal Power Plant
adjacent to the Ulaanbaatar station was arranged,

In the second field work, we conducted a Track Maintenance Seminar inviting Mongolian
railway officials. This is mainly intended to introduce the overview of maintenance operations
in Japan and to explain the outline of the function of the Memorail. In addition, the team
presented multiple ideas on the possibility of utilization of Memorail in Mongolia recommended
by the study team, and exchanged opinions with Mongolian side.

3-1-5 Confirmation of function under extremely cold circumstance

In the wish list for modification of Memorail submitted from the Mongolian side, there is a
request that "we want batteries which are durable for low temperature . Also, JICA officials
pointed out the possibility to carry out a confirmation work in this survey on the durability of
equipment at low temperature, which is a special circumstance of Mongolia. Therefore, it was
decided to postpone the 3rd field work from November 2016 to February 2017 and confirm the
operation at under extremely cold weather.

3-3. Confirmation of needs of the product and technology in Mongolia
Based on the current status of the track maintenance system of UBTZ ascertained through the

field work of this survey, the possible target and objectives which are expected to be effective
by introducing Memorail in the future can be shown as follows:

Target to be inspected Inspection Objective Priority

Main track Confirmation of finish after track repair work High
Improvement of accuracy of track inspection by walking Middle
Co_nfirmation of precise Ioca}tion of_over—limit deflection Hiah
pointed out by Track Inspection Vehicles 9
Inspection Whgn over-limit values appeared by Track Law
Inspection Vehicle

sStl;?i-omn;l in track (ina Improvement of accuracy of track inspection Middle

?g??;é?gg (Iejts'dlcated lines Improvement of accuracy of track inspection High

Constructed track Confirmation of finish at completion of construction High

UBTZ summarized the requesting items based on the results of using Memorails donated in the
past, and was submitted by the Director of Railway Diagnostic Center. The list of 12 items were
discussed at the time of question and answer in the Track Maintenance Seminar on September
14, 2016. These items are classified into items related to equipment already in use and



specifications of equipment to be delivered in the future, and the possibility of future adoption
was examined.

3-4. Confirmation of the effectiveness and relevance of product and technology for Mongolian
development issues

In Mongolia, railway plays an important role as land transportation system, and transportation
of coal, which is the energy source of electricity and hot water heating, supports the
socioeconomic activities of this country.  The railway facilities operated by UBTZ were
developed by around 1958 by the technology and support of the former Soviet Union and it
cannot be said that sufficient maintenance was done after the collapse of the Soviet Union.
However within the scope of observation in this survey, the track of the main line are
maintained and managed in a state better than expected. In UBTZ, trains are composed and
operated with much larger scale than Japan, load on the track is heavy and maintenance
becomes important as the track is destroyed daily. However, using a bold rail and dense
placement of sleepers have strengthen the track structure, then, considering the fact that the
transportation volume is increasing year by year, it is assumed that the track maintenance
department continuously performs the maintenance work and strives for maintaining facilities.
On the other hand, for the side tracks in the stations and the dedicated lines for factory etc., the
track maintenance work is planned based on the inefficient inspection result by the inspection
staff walking along the track, and it is understood that track maintenance and management is not
sufficient. The side tracks in the station area has an auxiliary function of operating heavy
trains operated by the main line, and in July 2016, a freight train caused a derailment accident
on a side track inside the Darkhan station.  Also, the dedicated lines are bearing freight
transportation with important missions such as transporting fuel coal to power plants, mineral
resources from mines, goods to government warehouses, etc., and even the possibility of
derailment accidents are less because the train speed is relatively low, once an accident happens,
the impact on socioeconomic activity is not small.

The length of the North-South trunk line of UBTZ is 1,108.7 km, the accumulated length of side
tracks in the stations along this route is 292.5 km, and the total length of the dedicated lines to
the factory and power plants etc. (under UBTZ’s control) is 215.1 km.  As an indication of
work volume to be inspected by human power using Memorail, when looking at the
performance of Rail Flaw Detectors currently executing Static inspection by human power, one
Flaw Detector executes inspection of 100 to 120 km track per month. If we assume that
inspection by Memorail is carried out in the same way and setting the inspection cycle twice a
month, the track length covered by each Memorail will be approximately 50 km. That is,
assuming operation similar to that of a Rail Flaw Detector, and completing the inspection cycle



twice a month for all side lines and dedicated lines, if it is simply computed by a total
measurement distance, it is a scale to be implemented with 10 Meomrails.

Although there is a fact that UBTZ carried out inspection works using Memorail which were
donated in the past, it is not necessarily used as a means to continuously detect track conditions.
The cause is assumed that there are rules in UBTZ that the Track Inspection Vehicle is operated
and based on its data the necessary track maintenance works are carries out, as well as the track
conditions are checked by the inspection staffs and group leader class of each maintenance
depot and based on their results the necessary track maintenance works are carried out, whereas
Memorail has been no room to reflect the results of its inspections.

Therefore, when introducing Memorail in the future, it is desirable that the inspection data by
Memorail is positioned in the work flow regarding the track maintenance work in Mongolia.

The priority issue of the basic policy of assistance to Mongolia as stipulated by the Ministry of
Foreign Affairs of Japan is "Sustainable development of mineral resources and strengthening of
governance". Although the importance of mineral resources as export items is sluggish due to
the recent deceleration of the Chinese economy and sluggish worldwide resource prices, railway
is still important for transportation of coal that supports domestic power and hot water heating
energy. The national development plan "Long-term Sustainable Development Vision 2016-
2030" enacted in February 2016 also stipulates the need to develop the energy and infrastructure
sector preferentially. In order to realize that, new construction projects of railway are also
positioned. The newly constructed railway inevitably needs track maintenance work, because
a burden on the track is always placed by the operated trains, and there is always a necessity to
conduct a Static Inspection manually with the equipment such as Memorail to supplement the
Dynamic inspection by the inspection vehicles. Accordingly, the relevance of introducing the
proposed equipment in this survey is confirmed.

Chapter 4:  Proposal on ODA project

4-1. Outline of ODA Project

In order to prevent train derailment accidents in Mongolia and to improve the safety and
stability of railway transport, a Verification Survey is proposed to introduce efficient track
maintenance work by spreading Memorail. The purpose of the Survey is: The track
maintenance department of UBTZ introduces a system for planning maintenance work based on
accurate data measured by inspection equipment and executes timely and proper track
maintenance management.



As one indication to make track inspection by Memorail as a routine work, equivalent amount
of equipment is required if it is supposed to inspect at the same performance as the Rail Flaw
Detector. However, ODA project will have a nature of a pilot project to spread awareness of
effectiveness of Memorail across UBTZ, then in the proposed plan of Verification Survey,
equipment will be procured and utilized for activities in each of the regional track maintenance
authority, and will lead to the full-scale introduction afterwards in future.

It is necessary not only to increase the number of equipment, but also to foster operators who
carry out the work, therefore if the project can support the training system, the effect will be
significant. Furthermore, if it is possible to position the data measured by Memorail as a result
of the Static inspection into the rules and regulation of track maintenance work in Mongolia, the
accuracy of the inspection inevitably improves which will contribute to improve track
maintenance system.

Persons concerned to track maintenance in UBTZ are aware that using Memorail is effective for
efficient railway maintenance work as a measure to prevent derailment accident and to improve
the safety and stability of railway transport in Mongolia in the future. However, UBTZ has to
manage under independent profit basis in principle, and there is a limit to procure equipment
within the budget allocated to track maintenance department. Furthermore, since the
equipment procurement procedure by own funds needs to undergo rigorous examination with a
comparative advantage with influential Russian products, the demonstration effect of ODA
projects as a pilot project until the effectiveness of the use of Memorail is shared throughout the
organization is great.

The outputs and activities of this Survey are as follows:

The UBTZ staff will become able to make full use of the function of the Memorail for
inspection work and evaluate the results.
(1-1) Fix a plan to distribute Memorail to maintenance depots
The location of the depots are Darkhan (1st), Ulaanbaatar (2nd), Choir (3rd), Sainshand
(4th), Salkhit (6th)
(1-2) Manufacturing Memorail (5 units)
(1-3) Training on handling Memorail
Trainings on unfold/fold work, inspection work, evaluation method, cleaning work etc. are
carried out at each site.

Output 2



The use of Memorail is positioned in the regulation of track inspection work.

(2-1) Propose revision of track maintenance regulations
Confirm the track maintenance system at each region and consider the mechanism to
appropriately utilize Memorail. Based on the results, discuss and propose a draft revision
of track maintenance regulations at UBTZ Headquarters.

In order to increase the number of operating staff, UBTZ have a system to conduct training on
handling skill of Memorail.
(3-1) Help setting up the training system in UBTZ
At the Railway Diagnostic Center (supposed) an internal training system will be established
and training programs will be formulated.
Also advise on the preparation of teaching materials if necessary.
(3-2) Training of trainers
Train trainers who can carry out internal training.

The implementation period of the project is 18 months, the approximate estimated cost is
85,200 thousand yen.

4-2. Issues and countermeasures in ODA project formation

In this Verification Survey, advices for revision of regulations of track maintenance work to use
data measured by the equipment is proposed as one of the activities. In the case of existing
regulations regarding the use of data measured by Track Inspection Vehicle, it was authorized

by the Vice President of UBTZ. Accordingly, as long as the equipment is used within the track
maintenance of UBTZ, it will be possible to revise the regulations decided by the Vice President.
However, if it is supposed to be used in MTZ, power plants, mines or railways other than UBTZ,
it shall be authorized by the Ministry of Road, Transport and Development.

Apart from the position to use the Memorail in track maintenance work, the measuring
instruments used in Mongolia need to be certified by the government's standard authority.

Even for the current track measurement, this procedure of certification has been taken from the
sophisticated Track Inspection Vehicle to the “gauge” which is a very simple tool, however,
Memorail which were donated by the Grant Aid did not obtain this certificate. It is said that it
will not take much time for the certification procedure. This procedure is indispensable as a
prerequisite for full-scale introduction of Memorail.
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As an issue faced by the proposing company side, as the track gauge of Mongolia is 1520mm
which does not exist in Japan, it is necessary to secure a special test track in Japan. When
Memorail was donated to Mongolia in the past, manufacturer could carry out the adjustment and
inspection before shipment because there was a place to remodel a test track (widening the
track) and borrow, but it does not exist now. Even for a small number of manufacturing, it is
necessary to construct a test track or find a test track that can be borrowed by widening the
track.

In addition, initial investment such as improvement of software and instruction manuals
corresponding to Cyrillic letters used locally, and obfuscation /encryption of software for
avoiding imitations, etc. are also required. These costs are included in the estimated cost of
proposed Verification Survey.

In Mongolia, during the severe cold season from December to March, outside temperature of
many days reach as low as minus 20°C in the daytime and minus 30 to 40°C in the morning or
evening. In the low temperature test of the proposed equipment, the motion of the personal
computer slowed down from minus 20°C or less, and it stopped at about minus 30°C, so the
allowable environment of the equipment is fixed at minus 20°C or more as specification of the
equipment. In this survey, it was confirmed that Memorail worked without problems at around
minus 20°C. In an environment where the temperature is below this, a method of keeping the
temperature is conceivable by putting a disposable heating pad near the battery, but such
products are generally not available in Mongolia.  As the personal computer installed on
Memorail is supplied by a manufacturer of home electric appliances, development of a
special-purpose product that strengthens cold resistance is not realistic, so in Mongolia we have
to consider how to utilize the equipment with the current specification as a prerequisite.

Also, in the desert area in the south, there is a season when sand storm blow up, and it is
expected that failure will occur under such circumstances, so we still have to think about how to
utilize the equipment including avoiding the inspection work.
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Feasibility Survey for Introducing Efficient Railway Track Maintenance Work
in Mongolia

SMEs and Counterpart Organization

B Name of SME: TOKEN Industry Co., Ltd
B Location of SME:Sendai, Japan
|

Survey Site * Counterpart Organization: Ulaanbaatar Railway (UBTZ)

Concerned Development Issues

Products and Technologies of SMEs

/> Railway is the most important transportation
mode in Mongolia for transporting rich mineral
resources such as coal and cupper.

of former Soviet Union, however, they are aged

and stability of train operation by executing
\ proper maintenance work.

Railway facilities were constructed by the support

and it becomes an urgent issue to secure safety

~

AN

weight and compact size with collapsible frame,
and it is easy for frequent track inspection work.
It can measure gauge, cross level, longitudinal
level difference, alignment line and flatness. With
its personal computer, operator can watch
graphed data in real time on the screen, also the
data can be output as a sheet on the spot.

/> “Memorail” is a handy instrument with its light- \

_/

A

Proposed ODA Projects and Expected Impact

(> Verification Survey: Utilizing Memorail, proper system will be introduced to execute track maintenance works b
depending on accurate data of track condition, accordingly the safe train operation will be secured. In order to
maintain sustainability after the Survey, facilitation of training system of operators and advise to revise

_ rules/regulations of track maintenance work are included as activities. y
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