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<Notes and Disclaimers>

* This report is produced by the trust corporation based on the contract with
JICA. The contents of this report are based on the information at the time
of preparing the report which may differ from current information due to the
changes in the situation, changes in laws, etc. In addition, the information
and comments posted include subjective judgment of the trust corporation.
Please be noted that any actions taken by the users based on the contents
of this report shall be done at user’s own risk.

* Neither JICA nor the trust corporation shall be responsible for any loss or
damages incurred by use of such information provided in this report.
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[ Ca Councd (mlae) |
]

Governor of the Capi#al City and Mayaj of Ulsanbaatar city

(HEER®SS —hILTR)

[ | | |
Wice Mayor in chargs Wice Mayor in charge of Husan [ ——— Gerersl Architecter / Director of
of Devalopment Palicy davelopment Social Policy SRR e Urban Davelpmern
(MERRELEHRE (AT o B R S DR B s e Agercy(ER l!!t\ RETERER
y ) e Ly ]
Head of Mayer's Office of UB city Basad ol Capital City Gevarmsss's
(HARRANE Office (EHHEOEERREE)
| |
Mayars OfEasl ) Implementing Agencies | SCH B Gervarmer's Office| B ARSI MBI

i. Adminstration Management and
Finance Division{ % %5 - H R
2 Interral nepection Division
(MR

3. Lirban Engineering Facilty
Division {fifi T2 =TT ERE
4. City and Gresning Faciities
Diivision {7 - AL B NER)

5. Waste Management and
Coordination Division
(BT TR

E. Food Production, Traods and
Sarvice Division

(fAEEE-ME-v—E2F)

i. Mongol Maadam

Faciity { B2 A-+—4 L4
2 City Landscaping and Cleaning
Sarvice Departmeant
(TN

3. Ulsanbaatar Buyan Funeral
Comparvy [UBT 4= R

4. usUG{UE ETAESH)

5. Traffic Control Centar

(3 @ FO— A=)

B OSHAALIG

(- afdv—E 2 0

7. Ulsanbaatar Heating Network
Compary (UBIRE b0 —5r i)
& Ulsanbastar Road Maimtenancs
CGomparry (LB 32 5 6 8 40
3. Emergency Management and
Coordination Cartar

(RANERR 52—

10. Ulnarbaatar Electricity Metwork
Compary (BT 2ok =544
11. District Heating
Comparry (45 3095 B4 )

12. Goodesy and Waoter Focidity
Diepartment! ﬁﬂkﬁﬁgl &)

i. Foad Development Department (i ERARE)
2. A Pollution Reduction Departmsnt
(EEERENE)

3 Archive Department{ £ X EERE B)

4. Tourism Dapartment (885 B

5. Environment Department (S8

B. Sports Committes{ Zl—"28 R &)

7. Education Department (W &)

5. Land Managament Dapartment [ TS S B
19 Urban Development Department [ #ETEM8EE)
10. Housing Infrastructurs Departmant

(e 758

11. Inteemal Audit Departmenz (R EER)

12. Family, Children and Youth Development
Department( B 8- & - WEMRER)

13. Veterinary Department [ EE R

14, Information Tecshnology Department
(MEEER

15. Professional Inspsction Degartmant
(mMEER

16. Social Insurance Department(H & FHE)
17. Socisl Walfars Departmisns{ iR R
8. Public Sarvice Department (a3 —F 8B
19. Registration Department( @8

0. Emergency Department( JE% 0 E &)

21. Proparty Management Departmant
(EHEER

22. Statistical Department (FEH B

73, Cubture and Art Department{ W {E 38R
4. Tax Department { R HE )

Z5. Public Transport Sarvica Departmant
(eHTEET—E IR

26. Labor Departmant {35 05

27. Food ard Agricubure Depertment
(RE-RER

8. Procurement Departmant %8

74. Police Department (FWE]

3. Science. Production and Innovation
Department (8 kB Fi—tas B

31, Exsoutive Judgement

32, Health Degariment (R R)

3. Traffic Plarning, Coordination and Enginsering
Department (ESM ., W8, T2-25=FUL 8
34. Urban Standard, Environmental Safety
[nspection and Coondination

Department (ST E-BRAT S ER-WARE)

1. Administraion Managamant
Division (58 &S

2. Development Polcy Division
(MM

. Preject and Prograsm Wansgemeait
(Caardination Divimion

(ot IS L N ENER)
4. Finance and State Fund Division
(HE-EREER

5. Social Policy

6. Law Division {3 FER)

7. Extarnal Ralations and Cooperation
Divisicn (¥4 BRR - 1 HER)

B. Monitoring and Evaluaticon
Division (E= )2 FHER)
0. Press Division (FEER)

10 Military Office [ THIEE)

% 1
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1. Children's Palace (FHs 1530
2. Wedding Palace (SR

3. Childran Food
Company{ RH &G LH)

4. UE Bus Company {1228

% Irbermationsl Trade and Logivtics
Conter (AR OSZF4 724208
& Semall and Medium—iited Busineds
Sigspert Contes (U WEREL5—)
7. Capital City Housing
Corporation | B fMEE 240

B. Childrer's Art
Canter{ 2 W PE L2 2—)

5. Nalaikdh Bulding Materials
Dby T achrlogy

Pk [ MalahMUE W - — )

10, breastmerdt Departmant | EEERE)
11. Eldery Housing
Company (| mBE EELH)

1Z Urban Planning and Ressarch
Instiute (T H IR E S RA
13 Mssnbsstar

ensamble (25— A-HBH)
14 UB city Dewalbopinent

Corporation (UM B R O—HL—>La)
15. Social Sscurity Special Certer
(HEFN2—)

16, Cultural Carter

Palacs (Hll-Fo—t e —siL-A)
17. Government Car Service
Company | B8 5 &8 43 )

12, Elevater Company | TL-<——a8)
18, Waanbaatar Fund{ UGS K&

20 Children and youth education
company | WHESWPLA—)
21. Mational Certral Park (31T 280

22 Emeeft Light
MTPark{Emeect#t T W - B #51—5)
23 City Certral Li (HLT ]
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2 YELBHFS R BEE S A B
USUG MEEET 2 TAEE B OBUROFER TR, B4 %

T, KEILHE O T U U V552 B LT
7T 3= "V O FAERE BT, BIER 23 1000km T, £0 9 HEHE/L— R D

273km (2022/9/15 BifE) % USUG 2MEEL L T 5, &% 150~1,400mm T, 4% 500mm

A LT,

sH, BOR, ES5E
FHECECR, IESEICOW

DEWDS 58km LIk b <. IRV TEL 300mm DI IEA 37km, &£ 800mm D& #&
28km, EE 400mm DIE A 28km DJAT, B 800mm LL T DE M N EIKD 85% %
%, ULTICE R R E IR 2 7R,

Yooy = [ =
# 1 EEHMTRE G IR — R
2022/9/15 Bi¥E
BRIER (m)
o~ &t
B a150 2200 2250 2300 2350 2400 2450 a500 2600 2800 2900 21000 | a1200 | a1400 (m)
FE 0.00|
1960 0.00|
1961 0.00|
1962 0.00|
1963 70500 4,953.00 2946.00; 2,301.00[ 1,582.00f 3,996.00 4,430.00, 2,753.00, 5,271.00 12,600.00. 41,537.00|
1964 706.00 706.00|
1965 790.00 1,410.00) 2,200.00)
1966 2,033.00 1,563.00 49.00 402.00 514.00] 3,729.00 8,290.00)
1967 0.00|
1968 0.00|
1969 643.00 2,395.00| 955.00 3,993.00]
1970 0.00|
1971 0.00|
1972 0.00|
1973 554.00 554.00
1974 0.00)
1975 807.00.  138.00 80.00,  150.00 400.00) 1,101.00 2,676.00]
1976 1,378.14 1,378.14
1977 0.00|
1978 0.00|
1979 0.00|
1980 1,073.00 1,073.00
1981 300.00 2,714.00 3,014.00]
1982 1,311.00 834.00 654.00 367.00 3,166.00]
1983 321.00 483.00 47300/  310.00) 1,587.00
1984 427.00 427.00|
1985 1,677.00{ 1,661.00] 1,752.00{ 3,770.00 |  400.00 5,035.00) 1,579.00| 1,156.00, 62.00) 1,378.00 18,470.00
1986 150.00, 6,500.00, 4,200.00 12,000.00 22,850.00|
1987 1417.00,  130.00  238.00 500.00 90.00) 6,323.00 5350.89|  14,057.89
1988 12000 272.00,  371.00 2,674.00 3,437.00|
1989 300.00 2,200.00) 4,820.00 7,320.00)
1990 2,900.00  200.00 3,914.00) 533.18 7,547.18)]
1991 0.00|
1992 0.00|
1993 0.00|
1994 0.00|
1995 0.00|
1996 0.00)
1997 650.00 210.00 860.00]
1998 0.00|
1999 0.00|
2000 0.00|
2001 0.00|
2002 0.00|
2003 429.00 750.00 3,100.00 4,279.00
2004 400.00,  650.00]  950.00,  381.00 2,381.00)
2005 165.00) 40.00| 205.00]
2006 1,472.00 1,472.00
2007 1,900.00 336.00 2,236.00]
2008 150.00  1,200.00 1,400.00 1,400.00 3,240.00 7,390.00]
2009 0.00)
2010 1,230.00 1,000.00| 1,000.00, 1,362.18 4,592.18
2011 589.00 1,490.00 1,655.00 3,734.00]
2012 330.00/  700.00) 593.00 1,600.00 3,223.00|
2013 1,736.00 1,736.00
2014 1,875.60 2,897.00) 3,615.00] 2,080.00, 1,800.00 3,800.00 16,067.60
2015 1,042.00. 5,062.00 5,595.00) 544.00 29,027.00| 3,122.00{ 6,998.00 51,390.00|
2016 460.00,  737.00]  183.00 9,956.00| 3,456.00] 1,687.00 500.00] 3,909.00,  445.00 21,333.00|
2017 126.80,  275.00 170.00] 571.80)
2018 2,183.00 1,100.00 3,283.00]
2019 171.60 50.00| 645.00 84.00 950.60]
2020 15.00 2,696.00) 2,711.00|
2021 412.00 412.00]
2022 0.00|
AFH(m) | 11,695.00 24,225.40| 16,912.60| 37.465.00| 5,676.00| 28,342.00| 1,000.00. 57,655.36| 21,673.00 28,411.14| 2,674.00] 11,501.00| 15,700.00 10,179.89 273,110.39

HHL : USUG &} 2 FIER

21




MREEE LD & b i WERKIX 1963 28| S 7z 42km (15%) T, BEIZ 60 4
VT < Fl LT 5, BT 30 4ELL ERGE L2 B OEIAEZ RS L. 144km (53%) &2k
DRYEEDDTO, RALEFLRPIFBETH D0, HAD X O ITEERHFEEROE
ZFE R BERNAETHR L, L ZADBERTL L Vo mHBREDEZ T
fiEk E AT > TV D,

60,000

50,000

.. 40,000

=

WK 30,000

=

{ir 20,000

10,000
0 | RRRER = L LJ
O~ F O 0 O N T O 0w o N T WO W 4 O W O o ¥ © W O N T 0 00 O ™
O O O O O M~ I~ I~ >~ I~ 0 0 W W @ g O o QO © Q d d d d d o8 oy
L= I = T = I = s T = T = TR = T = T = » B =3 T = NI = T = I = I = 1] Qo o O O O 0O Q0 QC O 0O Q O Q O Q
Y 4 4 4 A4 A4 A 4 A A A A A A - o AN AN N NN NN NN N NN

K2 1900
1992

]

=

X 2 AR E BIER

g

PLUFIZ USUG MEELT 5 & MM e O FRBINLE X 2 7Rk d, 24k 0, b it
OVLERIG B B HPEKCR DA W ek D A3 A TN D,

N ‘ YC CYBIMMIAH YAWUPOAX FA3AP BOXWP YCHbI TEB WYMAMbIH HACKWNT ‘

TaHux Tamagar

—— 123.87 kv 2008-2019 oH
—— 139kM  1997-2007 oH
——— 3238km  1983-1993 oH
— 1185km  1972-1982 oH
—— 5850kM  1959-1970 oH

3 FAKEESHR ORI E X

22



HATIL, E%P&®k%(@éf)ﬁﬁ<ﬁé_omf NEREY el R Y =)
X72BHDOEMEEL, EFKRICHTHEEZREROEIS (BER) LRBEROEFEZ R
L7 M4 $?ﬂﬁj%%ﬁbf EEHER AR (7 ni)l) HLIREOEI TR D
EEITH> TN D, ZORERFHRICL Y. HORBELELIC, BRI OE 2 U5
LB L TANCONWTHIRT L Z N TE S,

EfebF (EHENEER AR N E 0 £ LD EERTHIR (VA 75 4miEi
X)) ZHV, 7T R— ML OEROEER TR EIT - R E2 K 41277,

INEV ., 2023 FEBETY T 23— MLTHTOE R ORI 25%D3 5 4= A7 D NI FEE DS
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AL - ERE) 12OV TIZ USUG DL ET DX 3T IZ > T D, IRER XM L%
I 2 AT D CH AR CIRSEIC RS S D08, %/ZWTiitTKE BOWET
FIXEM STV,

BROZFLRIR E LT, AARTIIE RO BT ECEFTE 2 580 L CEEJENEAL &2 T E
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0. PEOBME E, BFLXRIZERE LIZZR> T\ D,

THEE D OMERIZY 7 23— MATHIZH Y | Fiak THEICHHT 5 THERN % <. USUG I2hL
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LTV NERITE0ERH S, 7T 03— hMUHOTEILEE 12 A 15 BICRESHh

5 (Eix11 A15H) .

USUG 23T o> CTWAHMERFE BRI, TREICEHFIZ T K OICRBGEII T LA T Y2 —b
LT, {EfE. EEF 24, (FER 34, BHE 14D 6 AOTF—LTITV, HFik2
[, 490 H9 2% L T\ 5, @EEEHEIZ, 10 FCENR2E5H, 1 BidELT T
WHT2, M OIETENVLEELEZ HND,

# 2 WRBRHERAFVa—NFE (VXN NNAVK - A TLK)

2022.10.25
. e P v k- eaerP
on | EROAmBHE) EiF B W SLEEET CREL FRES FRES 5
COHMNMHOXAWPXAH OYYP3r
1 |XMK-H canbap 250-500 3250 76
2 |WwuH3 XMK 500 500-700 3050 75
3 |[Xun4mH XoTXoH 300 2079 36
4 |21 xopoonnkIH c/opaoH 400 500 12
5  |21-p xopoonon wuH3 500 500 533.18 10
6 |YwuHrac Coco cypryynb 200 293 8
7 |BasHxowyy KonnekTop 500 6354 125
8 |35-p konnekTop 400 2200 47
9 |Opbwurt, Baadron 200-600 7300 145
10 |TonroiT KonnexkTop 400-800 1283 27
11 |Caganrviin canbap 400 400 9
12 |Opbur 48 aiin 150 65 5
13 |5 wap canbap 200 78 4
14 |Tes konnekTop 1200 1200 3995 56
15 |lLwna 1200 konnekTop 1200 1720 24
16 |Cannoporviitn canbap 400 385 1
17 |Uambarapaebin canbap 400 430 15
18 |Xap xopwHbl canbap 400 510 15
19 |Tanx 4mx3p canbap 300 150 3
20 |Cym#manuin canbap 400 343 5]
&5 34918.18 709
. e g v k- eaerP
an B0 EMIEHA) BiF EZ W ARl | AER | XER | 2R | @A
BAAAHION OYYP3ar
1 |3xHanxacbH B 250 175 5
2  |3xHamxacbH A 200-300 792 24
3 |6-p Bramn A 250-300 192 5]
4 |6-pBuun b 200-300 278 8
5 |10.10 canBap 250 452 16
6 |31-3 canbap 300 1007 20
7 |22-p xonnexkTop 400 2714 79
8 |lwna 22-p konnekTop 500-600 1655 35
9 |23-p KonnekTop 400-800 1850 42
10 |23-H A canbap 200 611 18
11 |31-p KonnekTop 300-500 1529 61
12 |[3MT3NWIH 3MH3M31 200 200 6
13 |31-3-n epreTren 500 562 28 16
14 |31-6H E canbap 300 110 3
15 |10-p konnekTop 200-400 1920 54
16 |25-p canbap 200 1360 4
17 |Pagwo Teneeus 300 1200 47
18 |25-p konnekTop 1000 2195 23
19 |Wwx3 1200 1200 1325 27
20 |Teswiin 1200 1200 1294 13
&&t 21421.28 544

H B USUG & B+ BlRR

AL, AHEARE L TEOREBOMRSLHEZHIT TAE T U A—LADREE D HFD

FRELTUN, MUK ZWE PTG KN E £ 2 EPTE. BENT LED AT

WD, HUTTAKRNZWEFT TIITHETFEN BIEKBIRHAIZLTND Z Db,
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TRAERE R AR E 2 CREEOEREFEZREL, V72— Mz L CTFREZE S
1IToTW5,

EfREIE. BN TIEIC K DR RO7R B 0 BE 2 N AT, AR 200~400m D T 5 % Ejifi L T
W5, LHERIIRE~ORELZEZR L TEMEIITDbN TS, MREHEOKSIX, = v=
THR2 N, HIEN3 A, EERTEEN 35 ATHHR, ABWIC iTEwaé &M
5, THEAERMOERER IKETIZ ELH D, REEENTEEZIT-THAR.
USUG 23 [E 0 JEYE 2T A Lfﬁéﬁ&a#@ﬁHW%(xlﬁﬁ)&ﬁofwé

TAKBEEBOFEREEIZHOWNTIL, 7T 23— FfilE ESRI 41D ArcGIS % AW TF—
HEER ATV, EREUSAO M FHEERMIZ OV T H GIS 7 — X THE L TWD, —H,
USUG (% Bentley £ CAD A7 2 (SwearGEMS) %A L CIEHREEEZIT-TCEBD ., ¥
?Vﬂ—kwﬁkUﬁ@f?—&®iﬁiﬁbhfﬁﬁw

U Z = "V O FAGEE BIE, RS IED 728 3m DL EOTESICHE STV 5,
@'@®%ﬁ\%ﬂﬁamm%bfil1@@%T%W%ﬁ5ﬁ%#%é EMB. HEI
g s < 72 0 RKED 0 22BN THIZ/2 5, Hu i, GERICR U CEE S, Kl E
2N 0D, BRI LENAZBIZE X 5 BIIREL, RV oLl sk &1
2%, HFEI THEOEARLETHLLDOLEEZLND,

PLFIED 7 3= RV O B FAKE K OBRFEICEGRT 2 AEED—E L 7r o T 5,
B R E IR IERI A THEO—% THE OHEE S T /KRB L D85 s OB EVERT)
D= DILMEER L T2 D,

* 3 ETFAKEREE

1. RE

g5 Y—EXNDERH BT HilifhikE
A——{FE MNT/L 1.07

1 £k A—E—7iL MNT/L 1.56
A—Z—{FE MNT/L 0.87

2 K A—R—%L MNT/L 1.14

2. TiH. &%

Fy Y—EXNEHE B4r BgikE
TS OB MNT/L 2.07
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[EEHAAZAT > 7o, FHET2HAIX, OTAKE, @FAKRE, @OIXIRETH D, FHI
X, Y ANVESLRFEILO A~C #FIZTIT o 72,

g

6 Fhxi

<~ AR

ZTNEND~ A=V OFEIEE A F 2 FVENLRFEO ADFTERE ©250mm, B: £ =
JVENL RSO ND RIS 90°CA 4T HE K @250mm, C: JLRH 7 — METOBR (HE
1) ®400mm TH %,

AL, FTRBERT v VOBEAZFH~D Z L 2B L2z, FHNCE L THIH
GHNEHIICE D FIEE L, E£7o, HIRERNL, BT (10:00~14:00) & L7z, &t
PNZHWEFER ORI TO LB Th 5,

1. FARKETIE Y o A—/VB O &0 iKIEE FER Lictk, € OWKIED bKIEE

PRS2 FEICTER, TAKREIL, RETOHIHEEE ORI ET D,

2. FAKIREE L, ARAMVERIEEMARGEHES FLIR 2 W CEHII L, FABT R L X —DEHE

WA
3. ANVEIREE I, BRI L 72~ o AR — LA 0D A LS A S,
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NG OFHARER A FR 10 177,

# 10 BUHFHIRE R 5%

- KR EE AR
FHHNE & RS fi %
(C) (C)
2022/9/15
A ML 18.3 20.0 ® 250
B Hi 21.0 20. 0 ® 250
C M 21.0 20.0 ® 400
2022/12/2
A M 7.5 -25.0 ® 250
B Hi 15.5 -25.0 ® 250
C M 6.9 -25.0 ® 400

(1) FARKE
L7z~ R — L@ COERERARICED LAbE, HIEKEUETHLZ &

ERERT Do AREAMNZHWVDHEVE X, B ~BERE & &AM ORI E

L. 2 CTORBENTERIZTROKE FICRESND XD ICHKETLHI2LERNH D, £
To. BEVE OARBUL, EE LRV DOMEARLE T 5, REAML, BREAEZORRE
BEL, K 8T L O ITEREE 2 /Kii NICFRIE L 72L& BER 2 BIE R i CRER L 72T
LR B2, ARIOFHETIE, BREGFREICE D fSIICRIEKEU ETHhHrZ L%
B LT,

BIEKZR

Jo EEAH
6% BHTE

REE
SMETIR

BiExE

X 8 TREME DBLE X
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£ N EREOREAL L HATKTE

%/é = N
BAMEEAK BB AR

(mm) :

#) (mm)
250 16 30
300 16 30
350 18 35
400 24 55
500 28 60
600 32 66
700 40 89
800 48 113

(2) FKIRSE
TKBEZHNTZZ LT, FTANOEONAIRAEZHET LI LN TXS, £
7=, BRI L 0 MEEEN AR T DAL, BREVE Z IR S5 0 RE AT O,
ZOEEVE DIER T, FAKEOERNICRE SNREAEZAT ) KBIDOER &, v KR—
JVN DBETRNZ R S AVERKE AT D IXEOIER D 2 D253 bivd, TRKEDOERK
NIZERE STEREVEAT ) K OIERIL, FTANOHR O BRAELZHFE L ViR L E
T, MEREGED FARBRBRFEH THRET LI L L L, EROBREITA/NVHEILT
119, Flz, v U B — VNOBERIZER B S AVEKEA~BHE T 5 KM OIER X, FAKED
BRI E SIBREAETT 5 KOS SEKE £ COREEL 22 5720, BRESFTO
W EHE 2 CRET D,
gL, 11~ 13 LV EME L, e, BUKTHWD REIROEE, HEL
[ZOWTIE, FECIREIC L > TR D720, BRATIRLOMRSE N SR ET D, &t
BICHA LZEEE 121087, 28, FAEDD ORIV ENED 7HILILELE 2
HEIBREL, ZOHN EO e — R T EFRETDHILERNH D, 2. EHREDTT
D2 r I CTFAKIBEDOHNEZITY ZLICKVEELZED D Z ENTE D0, 4RI
HAEI Z E N EMTH DT ORI —EEIC CTHE 2T 72, MR ERENT, Bl
777 RNT¥EOZEZEZHEIC27 (Wm2 - °C) 2EH L, ek, A CHL-FE
MOBMRESRIL, BAM 021 Wm + K (REafiaR U =27 UiE) | BREVEL 0.35
W/m+ K (ARV=F L ME) Thb,

Q= U<cAs AT .+ ¢ o o o o o o o o 7 1-1
1A = Ne+DeL = o o o o o o o o o o = 1-2
ZZT,

Qo BREVE (kW)
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U s EREL (W/m™C)
A PREVE MR (n®)
N BREVEAL ()
D BREESME ()
L BREE OIER ()
AT | = (Ty = Ta) = (To=Tb) . . . ... = 1-3
In(Ty = Ta ) = In(T; — Th)
ZZ T,
AT L FAK = BJACHECEREE (C)
T1 D BATEKGRE (C)
T2 DRI RKIRE ()
Tb D OBEVERE S IRE=REAVEIE D IRE (°C)
Ta D BENVER VIR =8EVETEEIRE (0)

S TOF — & A HICHBAELZEE L~ SENIREEAN LI L Z 2 G A4TE
T =2 2R WTHEE L TWA,

A = N*D+L = 24 X 0.013 X 50 = 15.6 (m2)
AT, = (T -Ta) - (I - Th)
In (Ty- Ta ) - 1In (T, - Tb)
_ (71.5-5.9) - (7.5 - 1.3)
In (7.5 -5.9) - 1n (7.5 - 1.3)
= 3.40 (C)

Qv = U-A-ATL
=27 X 15.6 X 3.40 = 1.4 (kW)

£ 12 TAKEAOREE

TH H Givkz2 LA BfiE

BRENVE HE b A A m? 15.6
PRENVE B B AL N N 24
PREVE R B IE R L m 50
BRI KR E T, T a
TR T KRR Ty T = a
PREVEE X IR (HP BB 325 E) Tb C 5.9
BREVER VIR (HP BB 323 iE) Ta C 1.3
IR R EMRER U W/m*C 27.8
PRENE SME D mm 0.013
Tk — BRSO IRE 2= AT, C 9.76
BHIFHHNC & 2 FARB OB R Q kW 8.7
VB LT D TKND OBREE Qvs kW 8.0
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IIT. U AR MHOREEF I BEX I NANERESY TR0 FiETHE

92,

(3) T /N— ki

U7 = MVHOREEE, TR LB TH D,

(C)
30

20

10

-10

-20

[y
[¥]

KRR R,

cBOKBEIZIINESOM LGN EEND,

D5

EVILE (53— kL) OFERKBEEKE

A

1R -26.1
2H 2203
3R -13.6
44 -4.4
5A 3.2

6 A 9.5
7 B 12.7
8 A 10.5
9 A 3.5
-4.8
-15.7
-23.1

5

7

17.9
22.7
24.6
22.4
16.8
7.7
-4.8

-13.5

8

1HOF 1HOF FEHEE FHEEK

K=

(mm)

2.6
2.6
4.1
7.5
19.8
48.7
67.8
71.7
27.8
8.3
5.0
3.7

(mmj

70

50

30

10

10 11 12 (A)

B#%
@=D)
7.6
6
7.6
8
9.1
14.5
17.1
15.7
9.3
7.5
8.5
9.4

1981 4705 2010 45 T 30 [ D H FHIZFES W TV 5,
<SP B = BROKEDY 0.0 mm LA EOEE A EL

RGBS (https://worldweather.wmo.int/en/city.html?cityld=229 & V)

(4) MERAEORM

AERIT. BEIOFESOAFETH L7, NERERAEOREL LTUENT 5, &

T—2IZBT 5 1 A ORIEERRE R~ A T A& 72 2 A,

5. ZOHMITNTIER<HF L L TER,
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HEIZ, TANSEON-BAHRESIEANE L CEREZIRD D Z LICHWS L %
Bz T, BIETH - SRS EE CPk 20 425 A) IZiE> TITW, A L7
RERMOFETLE LTI R T, ANET, RSB EREE] & TR kB
B ZHE LR VVEZERATIHETRE o TWnD, B IEY T 3— kL
L. BAROAHESE L 8720 | BEHEND IR ODANKIRDME < > JE AR VR B 70 Hidik
LERD,

- RFEM 7R ERE T
a) MFRREIRESEGE
EROBKELID, —AY%720 OBFEZEN T L, 10~4 HOWR TORGHKES
L, 334em THDH72H, 334cm <+ 120 H =0.016cm/D & HW=, EFICKESE
IR &V D,
SEFETIZ, ERRI VY- BERE2EH TS &
hs=0.425 x FHHEER T
=0.024cm/hr DERIZRD NI TH D,

b) IR
AKIREIL, 1| FOREKIEE 725-26.1°C (1 H) A=,

c) JaH

EEEIE, 1 2l L CRERFHEETN D 5, 1 FETHRGEDEOEIEIZ. 3 11 H
N6 6 H 12 BD 3.0 72H T, EWEGEIT BFRE 159 ¥ XA — L2z 5, ko,
15.9kmh=442m/s % H\ 7,

D3V 1\=-bLOFHEE

& Vo & FIv0-F bEE
20224 202145 2020F 20194 201845 20174E 20165 20155 20145E
Bt

30 km/h 30 km/h

25 km/h 25 km/h

5H4H

20 km/h 36118 19.1 km/h 20 km/h

15.9 km/
1A8H
15 km/h 5 km/,b/ | \_,,-’—”‘\\ 15 km/h
"

10 km/h 10 km/h
5 km/h 5 kmy/h
0 kmy/t 0 kmy/h

"hm 2 B 48 sBE 68 78 88 9B 108 1A 128 O
E:E (CEVKEDF) GoUIC 25%~75% 40K 10%~90% wDE:E .

(5) FhFAER

RIS [0 F N— Lok e & MEREE | OFFREBERIORT LR, LEREE
X, 8220Wm2 &7¢o7n, ZOMTERAEICH LT, MEMR A=50m2 ZikE L7
BAICHOWTRETAHE, HHT419KkW Db — FRU FEBETAVLTENRNH D = L Vi
AL 7~
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— T, FARDPLEONDIBAZ R LT —X, BOORIZE > TELT D2, HELT
WHHSGTOORTIE, 14KWRETHLIORETIHE— MR T E2HE TR NLF—T
B <5 Z EREEL VY,

DFEY, UT U= MUVHORGURIA HRO LN DM L 22 HEET, BES R EREE
ThHHIEDAREHIZRGRVRIZKEL, £, TARLHELONIRAEN VRN
WFKEE LTORT VX bR 2D, BRI & LT O BB X EE L & T
x5,

TABROFMIIHEHBTIIEY P I —T 4 VI REfFE SN TWA T, IBEER
TOFE IV WERBDbI 5, £o, 7T 20— FMLTOAZERIRD &I 5 L EEL
Bioxt L, FAREEE»SHY HELZBEND R AT I A ~b~DFGEHEE L,

—Ji. BV R TIE—T 4 VI MERIITEHE S TWARNWE U T (FLHIX R )
T, WM FT 2 FKROERDRNTZO FARBNEITIKS 2D B2 600, T HHIET
FHAERFEEREWE BN, RN 2ARTLVELVWLDOEEXOND,

717 L, TR AF—ETTIIHET LT —OHMEELZE 2 THBY | PR HEE 72
EDONISEFT BT ARH DO ATREMEIL S 55, R & 72 2 Y OB RIEN D 5 F
Lo TEY, FIRMZERICIIEE RO MNEL R D NG, T3 — kL
BT 2 FARBFIAO B YR ARBIZBEN TIEA 0,

(3) BiHuE A reRBRE 5 (2 )

FRRBLEL - BN OHIEEE ) & OBLHLE S PEIC OV T, USUG I LTCe T Y v 7 %1T-
ToRER, USUG Tix, BRINO#EN CTREIC EAKGEE B EAIC VT, B35 - 57 &5l
OEBBEATIEZEANLTRBY, Jili7 7 7 b TEICBWTHBHCRERL OFEA~DH
fiZ4T>CVAHZ EZFHH L, USUG L 0 #ERE - HilfoE AIZBI3 261 _EoREX
N2 A D L) EIEIISE LT,

1L, SRR TIETII S T AF v ZHEOBEMBIAET D 2 L s, pEREALFIZET
ZHEIEE FORE QEREIRFFE X %) ICOWTHERTAMNENH L0, AFHE CILERT
ETELT, AROBETH D,
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4 BRI R RE MR B R AT e

USUG O FAKGEE B OMERFE FLIZ 31T 2 BRFREO ¢, FRICHE L 7o > TV AEFEKO
R U, FERREI O B8 B A E AT 138 B O AlifE I OBl A~ DB % ARBRIN 2. 5 = &
WABETH D12, FEMIE~DOERRIITREE & 2 5, BUROBIHNIC L 2 T/KERE KDL
AT LR TYH, BRTIZHREG OO OIMEITENEN L0 b THEEMIIEL o
TWDHDOEEZ LI, FEFEI TIESMNES T2 2 & TR 72558 A 2 K32 =
ENFREL 72D,

—J7, BRIFICOWTIHERS TITRN E B 2 A@nbin | B RmatnngE
Thb, TRAF—DLEMRBLEFHAET R —~DT 7 b &) RIS LT, #IR
pD—>2E L TEZLNDN, &— FRU 77 EBINER OB LB e x L X —a -
IR NEBETHE, BURIEFEIZE L UIRBRIZRVED SITS5VEV, 72, EEKaE
ETORHIZOWVTE, FAREBENMEUNEY IAEOREICE O TE, Ho2 8355
FUEE,

IIT BVEMIBIT S E— PRV IR ONT, B SAERNT R Ve — |
R T HER & BUY 9 Ultra Sonic #EICBUR &2 BV 2, B2 IV TIIIEFICEL R AFNE
<, ~EDOIBLKISVLAICOIEVEENMNETH DI, b— MR TOEKIIRENTH
D, WELHEVRDFENT WD, Tk, e — MR TOEEA & REIZITE O E
DULETHY, BERKA M—7 0K 8 (F &l THR & BREHENLNE L TV TIE, 0DV
WG M5 ETICEWEN 0D Z ENERDO—>ThH D, £72, B AL TlE
BEIHE N AR ZERBANH Y, EESCENOWHIRNRETDEZENH DN, b— bR
FNILEE LB IR ELE LT 5720, BAMEOGEMEICET 2BENFET 5, —
DN & RBGLEF DR TR — MR 7 ORI RSCRHE TR B9~ 2 IEAE 72 Fnik & 585k
RRELTWADZ LY, BEOBITIZR > THWAERDO—DTH D,

— T, FERZ AT MR E L THRAKDEENMEH S T2 BURICEB VT,
77N —= M THZ AT NRAR R L TR H D Z D, TR F—R
R OTEAR & Figi TR 72 = 3L X — G ORI NS T, BAZ RV —HIFZIEH Lz
BV AT ADOFTEEITEE > TWD,
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¥3  ODA L1t
1 ODA AN /A rTREM:

(1) ODA LR
ODA Iz H>W TR, FBIC ARt R4 45, DI Z RS,

D ODA BENZE

JICA /2 - SDGs BV R AR FED [ K - EiiE - © o AbFE (P2
XPRA) | % WA FERRAASNOXEAROND AT —LEHRE - IEH L. EiEERE
{Tol- ET, YUHEIRETEDE N « Fif - BV R AMbE2RHTT 20BN’ H 5, FICflikk
DOZRVEIZOWTORENEETH D,

ODA F¥ L U TR MMbZE BT YUIREEMIX, 77 o= oL L2 T
JRGE G DOFFg AT RE A MEFFE FRICEIR L. 2> Rl A fiiifbic X 5 = L X —R g n—
Benb0Ths, £io, EVFRAEBEOGTEHIT. BANSEMEZRE L, BAM
EIZLDHENEED S LBEMAENE T TR AET AEZEELTEY, 91
ANDANMBERIZFHETHHDOTH D,

FLREEBRAAT 2 EiEV A MTHOWTIX, £ 2 VENLRFPEIE O 1960 FFRICEE
SNTEREZBEEL TS, EBICTHEEZITIICHZ-> T, V73— M TEDFF
BAINMBELL 725708, BURKEEIIC e 7 U 7 LIZ[R Y TIXEIFERICH HE 2R R 215
TEY, THEIZOWTOMEITZVWH D EEEL TS,

C/P EMRERIIE. 7 N — LD FAKEE I OHMEFFE LAY L T\ 5 USUG %
HELTEY, 3 10E - 2F 2 BOBHFHEA CHINm-C A m CRIEZR W2 & 2R LT
WD, TREDOHERIZY 73— ATHIZHD Z 2D, UF7 23— b & O
BEomEE RS,

@  xgik

LR OH A MEMH O AREZHETHE CTRET H TETH D,

7)) ETFAKEAH (USUG) 12/ L7- Tokyo St. 2 Azd 2 AT O F/AKE S K
A) FrIVENIKFICHE L7 J. Sambuu St. 1237 2T A AREHL T 0 FAKGES %

®  C/P R
75 8 — hUTT ETFKEAH (USUG) Z4EE L TW5,

@ HB - KR -8
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Matrix) 74—~ v MIEESEE 13 1TRT,
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CIRBLIT s U CEVR
Te—h74F—T
1) O ODA HETO
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3,
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(2) fth ODA FZ L O AT HEME:
FEATHAB D JICA BHALFA & s JCM KON GCF ~D il FERE A2 FEE L TV
5. WEEAELITIZRT,

O EHEERRD JICA BIHALHRED KITEH

BEERTEEMEN & D JICA BRUEFREDOSATEF L L CTIE, 2016 45 2 [AIERZE 1
[ e — hAR I K DERBEREREE Y AT AORMLIHE] b D,

YRR TIRIL, BEROBMEIITEERHATRECH 20, BESCHMIGICHIHAT 555
F, Ao AL X — 2R S5 e — MRV T RIEHT 5 2 &b, B L pHERER
IIARETH D EEZHND,

—J7, BIMIFAA ORI R TIX, FREAICHT 2HMHFITE WS OO T IKEE R F]
MALznE W EEITD 2L, TARMENWZ LbBbnd FART 2 LXF—&H /N
S LD EBEIND IO, BRI TR A FIEIZ RS> TRy, #E
AREPEIZ DN TIX, BARZHERKLETH S,

@ JCM (Joint Crediting Mechanism, —[EfZ LT v ) OIEH)

JCM (Joint Crediting Mechanism, —_[EHf 27 L2 v §) OIERIZOWTIL, BREEA O
A EXOMMAEZEEL TWD, 7T — MUiTi, ME, BRE. BEICaRA
JIEEFHALTEY, CO2 JHMABRE L 72> T\ D, FRERE - Hiffic L v K
BAFHT L2 LT, @B, BE., BRI BEBELHO T Z LI2XD, CO2 JEHHI
JIZEmTX 5,
®  GCF (Green Climate Fund, #FDO&REREE) DEH

GCF (Green Climate Fund, #kDOREHREA) OIEFHAIZOWTIL, BEIZ GCF F#H /D
Private Sector Facility ~f2Z= 5 « Fili 2 O FEMEABH L T D, TARKEFKE
L TROKER & [RIFFIC £ B4 2 F2I1T. GCF Tl THAINEN VWD Z LT, KA
BLIE A2 > T 2720 T 5, JICA X TNADB & D& ek v, REE&OHHE
DB E TR D120, REMLIE TIX. REEEOMFEEZEM~b T KRR HFZEIC
DONTHOET V7 %@L T, GCF HELDA[EEMEZ BT T2 TFETH-TZ, Lol
Do, APHEZE U T FKBRAOEE O AREMITERHE L W & DfERICE 722 &
M6, 4al GCF FEMIZHOWTIEMmRT L Ty,

AFRETTE L TV RBEEOBFEEZ A 2 L T IR T,

Max Food (A—/3—<—/4 v b, 77 A b7 — NfliE : 635 370 4)
Vitafit Group (FERAK, FLELE, ¥ = — R JEBLE - 8 @ 1E3EE 494 44)

Gobi (73X 7#L i #LE - AR5E : E3EE 1,600 4)

River Club (P4 « ZR—Y 7 57 {tEE 30 4)

Monos Group (IE3Ef - {LFEER - ARG ORLE - B8 : 163 E 1,200 44)
Everyday Farm (FRAER[BET R/LF— JE¥E : 1E3E 140 4)

Premium Palace ("7 /L, 7 A AL H )L, LA RT U5 HE3EE 1204)
MCS Group (T R/LF— FF@IEE,. REVE, #E, Zoftl - HE38 7,700 4)
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K (F30)

I.Outline

1. Project name

SDGs Business Model Formulation Survey with the Private
Sector for Realizing Simultaneously both Non—open—cut
Sewer Pipe Rehabilitation by Light Curing Method and
Effective Use of Sewage Heat Energy in Mongolia

2. Country, Region

Ulaanbaatar, Mongolia

3. Project outline

In order to solve the problem of old sewer pipes
faced by Ulaanbaatar City Water and Sewerage
Corporation (USUG), Toa Grout Kogyo s light curing
pipe rehabilitation method will be wused to
develop the business. This is a feasibility study
aimed at further development. This construction
method is cheaper, has a shorter construction
period, and has fewer traffic restrictions than
conventional construction methods. It can be a
sustainable business as it 1is expected to
generate 1income from the sewage heat supply
business.

4. Technical
outline of
proposed method

and products

With this technology, rehabilitation material is drawn
into the existing sewer pipe through a manhole, expanded
in diameter by air pressure, brought into close contact
with the inner surface of the pipe, and irradiated with
light to harden and rehabilitate the pipe. It is cheaper
and takes a shorter construction period than the open—
cut method, and it emits less CO2 than the thermal
method. Sewage heat can also be extracted and used for

hot water supply, air conditioning, etc

5. Business Model

Conclude an agency contract with a local partner company,
then transfer technology to local engineers, and enable
them to carry out the pipeline rehabilitation work
themselves. In the future, expansion to other countries
/ regions will be considered based on Mongolia’ s success

story.

6. Contributing to
target
countries/regio

ns through the

Target of SDGs: 6. Clean water and sanitation, 7.
Affordable and clean energy,9. Industry innovation and
infrastructure, 11. Sustainable cities and communities

Using this technology, it is possible to carry out
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business

development

sewerage pipeline rehabilitation work at a lower cost,
in a shorter period of time, and with lower carbon
emissions than conventional open—cut construction, and
because road regulations can be minimized due to the
non—open—cut construction. This will be very beneficial
to the USUG. When business development progresses
smoothly, it will contribute to promoting local
employment and improving technical capabilities

Furthermore, by utilizing sewage heat, which is a
renewable energy source, it can make effective use of
unused energy, reduce coal-fired power generation, and
contribute to reducing CO2 emissions into the

atmosphere.

7. Survey outline

1. Purpose

Investigate and consider whether the light curing pipe
rehabilitation method can be used, and explore future

business development.

2. Survey contents

— Investigation of the maintenance status of sewer pipe
by USUG

— Related market research

— Investigation of the possibility of utilizing sewage
heat

— Selection of pilot sites

— Selection of local subcontractors

— Holding seminars to disseminate the features and

effectiveness of proposed products, etc

3. Implementation

Structure

Main Company: Toa Grout Kogyo Co. Ltd

Support: PASCO Corp., ALMEC Corp., National University of

Mongolia, Prof. Adiyabat Amarbayar

4. Duration

August, 2022 to December, 2023

I Survey Result

1. Investigation of the maintenance status of sewer pipe by USUG

- About 1, 000km of sewer pipe had been implemented in the city of

Ulaanbaatar.

- USUG manages the 273km of sewer pipe (as of Sept., 2022) which is the

main route of sewer pipe network.

- Oldest sewer pipes (42km) had been implemented in 1963 (over 60 years).

- Pipes that have been installed for more than 30 years account for 144km.
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— The pipes connecting the city center and the treatment plant require
urgent measures to prevent deterioration.

— Pipelines are buried at a depth of 3m or more to prevent freezing and
this makes huge effect to the traffic with open—cut method
rehabilitation.

— Necessary to introduce non—open—cut methods.
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12 Sewer pipe extension by year

TaHux Tamaar

= 123.87 km 2008-2019 oH
— 13.9 km 1997-2007 oH
- 32.38km  1983-1993 oH
— 11.85km  1972-1982 oH
= 58.50 kM  1859-1970 oH

13 Sewer pipe extension in Ulaanbaatar

2. Market Research
(1) Sewage heat utilization

- Competitor: Central Heating System (Hot water) is already
utilized.

—  The amount of heat that can be recovered from sewage is lower than
the case of Japan.

—  Qutside air during the winter ranging from —15 to —35 degrees
Celsius and it makes hard situation to utilize the sewer heat

(2) Non—open—cut pipe rehabilitation
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- Competitor: NordiTube Technologies (Austria). Non—open—cut
rehabilitation (heat curing method). Currently only for water
system.

—  For sewer pipe rehabilitation, non—open—cut method is not

introduced at this moment.

(3) Sewage heat energy research and analysis

(4)

Survey the temperature of sewer around the National University of

Mongolia and analyze the amount of exchanged heat

14 Sewer temperature survey

Analyzed the required heat quantity, exchanged heat and required power
of heat pump from this survey and weather status of Ulaanbaatar. The
result of this analysis is following;

Required Heat quantity: 822W/m2

Exchanged Heat: 1.5kW

Required power of Heat pump: 41.9kW

Research the possible local constructor
Held the technical seminar of these technologies. USUG and local
constructor were especially interested in Non—open—cut pipe

rehabilitation.
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15 Technical Seminar

(5) Risk Research

1) Legal system
Non—open—cut rehabilitation method has been already implemented and no
legal problem are reported. Therefore risk of legal system are
considered as low.

2) Business risk
Considering business model requires the reinforcement of the ability
of local constructors. USUG sent the trainees to the Austria to learn
the technologies and same process should be done for the engineers of
local constructor. This requires time and cost, but it is unclear
whether the return is worth it.

3) Transportation / stock risk
Mongolia is an inland country and the way of transportation route is
limited to via China because of the war of Ukraine and Russia. In
addition, the storage period of the material is 3 month and
transportation takes a month. These means that the life of material is
only 2 months and it is not a good idea to transport a large amount of
material in one transportation. Therefore it is very hard to keep the

stock of material.

Il Conclusion
(1) Business model
Materials and equipment will be procured, manufactured, and shipped in
Japan. Construction and sales will be handled by local agents. Toa
Grout Kogyo will train the engineers of local agents in Japan, also

manage and control the construction work in the field (at first).
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(2) Sewage heat utilization
In Ulaanbaatar City, the central heating network has been expanded
and usage fees are set low by government policy. For this reason, it
can be said that there is almost no demand for sewage heat, especially
in the private market

(3) Non—open—cut Pipe rehabilitation
Business market is surely available and considered that marked in
going to expand in near future. However, at this moment, the following
issues/risks exist and need to be resolved
—  Transportation cost, duration and route
—  Unexpected disasters like infection, war, and so on
—  Exchange rate
- Lifetime of material

(4) Business prospects
At this moment, it is hard to expand the business in Mongolia as many
risks and issues. However, the market is surly available, and light
curing method for pipe rehabilitation is the best solution for social

and natural environment in Mongolia.

66



FEBEEE (3830

~_ SDGs Business Model Formulation Survey with the Private Sector for Realizing B At

S Simultaneously both Nopencut Sewer Pipe Rehabilitation by Light Curing

jica’

Method and Effective Use of Sewage Heat Energyin Mongolia

TOA GROUT KOGYO CO., LTD. (Shinjuku-ku, Tokyo)

(Development Issues Concerned in Wastewater Sectop
*Sewer pipes constructed in former socialist era have
deteriorated due to aging arare in need ofenewal

-Due to rapid increase in traffic in recent years, traffic
disruption from rehabilitating pipes needs to be minimize
-Sewage heat energy has been underutilized (for snow
melting or air heating)

. J

[oX

(ProductsITechnoIogies of the Company )
-Trenchless technology to renew pipes without excavation
-Quicker process — light isused to cure liner
-Environmentally friendlyemits less CO2 (50-80%
reduction) than thermal curing methods

-Sewage heat recovery system can be introduced at the
same time as pipe rehabilitation

\. J

Suney Outline

* Survey DurationAugust,2022 — December 2023
* Country/Area Ulaanbaatar, Mongolia

* Name of CounterpartVater Supply and Sewage Authority of Ulaanbaatar City

(USUG), Mongolia

* Survey Overview Feasibility study for business development of the proposed
product, which includes; a. survey on actual situation in maintenance and
management of sewer pipes in USUG, b. related market research, c. feasibility s
on sewage heat utilization, d. selection of demonstration sites and local contracto
and e. holding seminars to disseminate information about effectiveness of the p

Air Conditioning Utilization
T o A Conditioner
L Snow Melting
Utilization

Cross-Sectional View

- Wate
b water

Meat Collection Tube

Image of the Product "Heat Liner”

Heat Pump

Pipe Rehabilitation

(How to Approach to the Development Issues )

-Propose prioritized projects to USUG, positioned as one of the
largest clients in the pipe rehabilitation business, and implement
these projects step by step

-Provide sewage heat supply services for heat consumers suc
as hospitals, schools or private companies, with a portion of
proceeds returning to USUG

-As for immediate business, focus on equipment/material sales
and technical guidance by entering into agency agreement with
local partner companies

-Extend successes in Mongolia to third countries

J

(Expected Impactin the Country A
-Allows for sewer pipe rehabilitation with minimized traffic
restrictions, at lower cost, and in shorter period than
conv entional excav ation method
+Reduces the amount of coafired power generation, which
contributes to air pollution, by utilizing unused sewage energy
for snow melting and air heating

-Becomes a ‘mitigation’ measures against climate change by
having very low CO2 emissions compared to thermal methods

N J

As of August, 2022
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