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Abstract

Mongolia has three(3) geothermal zones and eight(8) hydrogeothermal systems/regions
that are, fold-fault platform/uplift zone, concave-largest subsidence zone, and mixed
intermediate-transitional zone. Average temperature, heat flow, and geothermal gradient of
hot springs in Arhangai located to fold—fault platform/uplift zone are 55.8°C, 60~110
mW/m2 and 35~50 C/km respectively and those of Khentii situated in same zone are 80.
5T, 40~50 mW/m2, and 35~50 C/km separately. Temperature of hydrothermal water at
depth of 3,000 m is expected to be about 173~213C based on average geothermal gradient
of 35~50 T/km. Among eight systems, Arhangai and Khentii located in A type
hydrothermal system, Khovsgol in B type, Mongol Altai plateau in C type, and Over
Arhangai in D type are the most feasible areas to develop geothermal power generation by
Enhanced Geothermal System (EGS). Potential electric power generation by EGS is
estimated about 2,760 kW at Tsenher, 1,752 kW at Tsagaan Sum, 2,928 kW at Khujir, 2,190
kW at Baga Shargaljuut, and 7,125 kW at Shargaljuut.
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Fig.1 Location map of 43 major hot spring areas in
Mongolia (Dept. of Agriculture/Industry,1999)"".
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Table 1 Type of thermal water, flow
temperature of 43 hot springs in Mongolia

AR ALDAIA A3} A Dol Bk AT 3

rate, and mean

Type of -
No| Name/, thermal oL@ @) e
water*
1| Utaat minjuur D 0 | g | 6T
oW
2 Baga onon A 1450 0.1 73
3 Ikh onon A 1470 11 88
4 Eustii A 1150 3 34
5 Euruu E 3 43
6 | Saikhan khulj D 2130 | 23 %5 Fig. 2 Mongolian heat flow map (mW/m?) (Dept. of
7 Khujirt A 1748 | 16 | 55 Agriculture/Industry,99) .
8 Emt A 1850 05 39
s N Iy c I T (6249)~(40+7) mW/m’ olm] A Koz 2
11| Khamar A |10 | 4 | 29 = faehs 4ol Sl
12| Gyatruun A 2500 | 5 36 Fig.2v= &= sdAdT7E 2k 327148
13| Sharga D _[190 | 1 | 2 Ad7g BE20A 4 ALFLE olge
14 Taats D 1335 25 55 o] ZAAe ZZ AN XAFLE BELo] E]—[Z]
15 |Baga Shargaljuut D 2150 10 58  wme - = 0.6 apo
16| Shargaljuut A 200 | 25 [ @ . I?:ej£ I;he'] mjﬁff 4% 7 ET?E
17 Uheg A | 2100 | 5 | 57 HE SE angai F#41<, Hovsgol &7
18 Orgoot A - 5 40 9 9 Dornod &&= YA S Ft dFEF> 7}
19 Teel A 2200 | 5 32 7+ 5246 mW/m’, 80+10 mW/m® = 4446
20 Tsokhiot A - 5 23 mW/mZ A T olt},
21 Tsenher A 1860 10 86
22| Tsagaan Sum A 1840 8 69
23 Gyalgar A 1900 1 =2 Table 2 Heat flow of representative areas of Mongolia
24 Shivert A 1710 4 55
25 Bor tal A 1880 45 46 Representative area heat ﬂogv
(mW/m”)
26 Chuluut A 2190 1.2 45
27 Noyon A 2370 6 33 Mongol Altai mountains 54+24
;2 T;S;:Tu}l i 28:8 (2)525 ji Khangai mountains 5246
30 Khaluun us A 2170 1 35 Hovsgol lake area 80£10
31 Khojuul A 2170 4 45
32| Otgontenger A | B0 | 17 | % Dornod steppe area 4426
33| Ulaan khaalga A 228 0.2 37
ﬁ é}aﬁi [}i 16360 2 jzl 2.1.3 82 X¥di(geothermal zone)2} &4
36 Urtrag B - 31 o1 A 2BIX] T hydrogeo—thermal  system)2)
37 Tsuvraa A - 0.1 35 L EXEEE EN
38| Khunii A [0 [ o1 [ e 1999~20004 % 5 elabel i elx A xA}
jg BJallga ]2 — Ob6 ;‘2 A7E nigoz B2 Fig. 337 2o 3%
o Gan:sg:og C %590 N 31 2] &t (geothermal zone)2t AolA F& FAIE 8
P Chihert C 240 1 05 | 5 el daA] 28X (hydro- geothermal system
43| Tsagaan gol C - 3 32 or region® TEIGPOH o= rx3etd

* Type of thermal water :

refer to Table 3
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Fig.3 Mongolian hydrogeothermal system (Dept. of
Agriculture/ Industry,1999)%
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Table 3 Geothermal characteristics and types of three(3) geothermal zones and eight(8) hydrogeothermal systems in
Mongolia™®
Geothermal Region, Structure of Heat flow Geothgrmal Ground Condition of | Mineral
Jone Type | System |hydrogeothermal (mW/m?) gradient water type power content
name system (C/Km) generation | (mg/L)
. | open semi-open | 60-70 Np, Oy, H2S
Arhangal | .o pressured | 80-110 45-80 | SOs#HCO;
A . Favorable <05
Khentii Water/ steam 35-50 NaOs SOy,
fissured rock 40-50 HCOs/Na
Flatform open Ny, O, HoS
zone and semi—open 40-80 25-40 SOy
Uplifts B | Hovsgol | (i closed | (35-50) HCOy/Na | Favorable | <10
closed
Mongol Ne Oz HzS
C Al tji semi—open 30-70 20-30 SOy probable 37,260
closed HCOs/Na
Intle\flr;(sélji,ate 20-% No, O, S
/Transitional D closed 30260 SOy probable 37,324
HCO3/Na
zone
closed, high
Othon | mineralized, | 30-40 NEL, FUS oo boring | 5-25
E . . 20-35 CO,,Cl/
Selenge pressurized 70-90 . test (150)
Na-Ca
between stratum
Concave, Dornod- pressurized NH4, HiS 20-80
largest F Mongol between stratum - - CO,CY (300)
subsidence W/Oll bed Na-Ca :
zone
Great Lake  pressurized Nﬁ“’ }‘LIS 30-80
G Concave |between stratum - - 0./ (300
nea S Na-Ca-Mg
H Dé:gi“ improbable - é?f“@}ﬁi. - 37,548
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Table 4 Measured and calculated temperatures at the geothermal reservoir of hot springs by Chalcedony analysis

and Na/K geothermometer methods

Name .of Measured Chalcedony Na/K Remarks
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Table 5 Hydrogeothermal conditions of major hot spring(T> 40T, Q>2.3//s) and expected geothermal power
generation via case-1 and case-2

. Flow Geothermal Temp. Expected Specific Total power
No Locatloq of Type rate gradient at Depth of temp. power Generation
hot spring 2/ (C/Km) Swﬂface well (m) ) output (W)
(C) (KW/Kg/s)
5 Euruu, Selenge E : 9 20~35 43 5,000 18162 7758 23522
6 khli?ikéljlr;an b 2 69 | X0 % 5000 19173 8870 20;1813
7 Khujir, OA A 16 8 35~50 55 3,000 18164 8061 1’25928
9 | Khuremt, OA | A 2 5 " 55 " 18164 8061 40815
10 Mogoit, OA A ! - 4 72 " 19179 9675 671’575
14 Taats, OA D 2 os | 203 55 5,000 19173 8870 22525
15 Sharglzl?ﬁit, oa| P 1030 2035 o8 5000 19{76 9173 912,190
16 | Shargaljuut, BK | A 2575 35~50 92 3,000 21197 1 . 2’972‘125
17 Uheg, BK A 2 o 35~50 57 3,000 ! 165 8163 40345
18 Orgoot, BK A 2 o5 " 40 " 16150 6 17 32705
21 115}?2:;; A 1030 ’ 8 ’ 21192 = ) 17123,760
2 Tsifiiﬁgifm A > 24 ’ 69 ’ 19176 9373 ’ 1,752
2 A?};l::;l A ’ 12 ’ % ’ 18164 8061 32(7)32
» A}:li);aglaj A 4'13.5 ' 46 ’ 17156 7053 31715
» ziiir;n a2 34 ’ “ ’ 17154 6752 1847137
31 Iz{:x(;iif A ? 12 ’ 45 ’ 17155 6953 27636
H ﬁﬁiﬁa B > 5| 740 a7 4000 17159 7355 36225
i Kﬁgl A ° 18| 27 “ 5000 18163 7860 461,080
3 K}gglvizol B > 15| 274 40 4000 17153 : 50 32750

o T>40T, Q>23L/s 9] 218 FHe 2159 X433 OA: Ovor Arhangai BK : Bayan-khongor

Case-19] #t
AT =AY AN oS3 R, FTEET Case2¢] g
2 7hs B (Khujirt) =80kW/Kg/s<16L/s=1,280kW (et EWT=120C LWT=80C 7-$-(Worley International,1995)
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