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# 31 AR - RELOA EERES

Fleetl Fleetz Fleet3 Total
Coal 0/B 0/B 0/B '

Haul distance(km) 2.3 1.4 1. 4 1. 4
Assigned ave. speed
Loaded (km/hour) 18 18 18 18
Empty (km/hour) 18 18 18 18

Total travel
- time round trip (min) 15. 3 9.3 9.3 9.3

Fixed time/truck trip

Spot at loader (min) 1.0 1.0 1. 0 1.0
Loading (min) - 2.6 2.6 2.6 2.6
Turn and dump (min) L0 1.0 . ¢ 1.0
Subtotal fixed time (min) 4.6 4.6 4.6 4,8
Total cycle time (min) 19.9 139 139 13.9.
¥ax truck/loader 4 3 3 3
Fleet size per loader b 5 5 b
58% fleet availability
BCM/trip (BCH) 206 20.6  20.6 - 20.6
Operating hour/shift (min) 645 645 645 645
~ No. of trip/shift _ 31 45 . 45 45
BCM/shift/truck 639 927 427 927 -
RCH/shift/fleet 2,504 2,781 2,781 2,781
" Operating factor - o
Availability _ 85 8h 85 85
Utilization 83 83 83 83
Assigned BCM/shift/day ,802 1,962 . 1,962 1,962
Scheduled shifts/day 2 2 2 2
Scheduled days/year 180 90 280 280
BCM/year/fleet (x 1,000) ~ 68h 353 1099 1,009 ~ 3,23
Tonnes/yar (x 1,000) ' _ ' 822
BCM /year(x 1,000) - 2,551
Stripping Ratio _ : 3. 10
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# 3.12 PRURERZ OB EIRN % as of 1992

Existing equipment
Equipment Desired
Availability Utilization Efficiency Efficiency

Electric shovel n a. n.a.. 8 12
Dump truck na - n. 4. - b8 68

Note Efficiehcy of the existing'cquipment is very high due to new equipment and the
flexible mining systenm.
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% 313 BURBHDLEMERES
million BCM per year, as of 1993

_Planned value Current/actual Improved/estimated

Shovel/truck 1.9 1. 6% 3.2
(Coal) (0.41) (0. 49) ~ €0.9-0.6)
(Overburden) - (1.5) NGV (2.3-2.6)

Note : Some new additional equipment were not delivered in time.
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#* 41 BRUNENE

Coal Overburden Stripping Ratio

1994 650 1,932 3.0
1995 2, 000 5, 739 2.9
1996 2, 000 b, 338 2.7
1997 2, 000 4,990 2.5
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2 Case 2
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3) Case 3
Ay — ST s O BRI IR, B 0 U7 MR (& 2 ~UVEKG BA, VT b
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4) Case 4 _
Case SIZHUT B M3, A5 F UM T Bz, Ny FERNONELES v 7
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_ Annual calendar days 365 days

- Public holiday . 8 days. . .
Bad weather ' 20 __days :
Annual working days 1337 days
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JBRERR
Overburden - 12 hours/shift x 2 shifts/day

Coal - 12 hours/shift x 2 shifls/day
Drill Rigs 7 days/week
Shovels

- Overburden 7 days/week
- Coal 7 days/week
Trucks

~ Overburden- T days/week

- Coal _ -7 days/week
Dragline T days/week - -
T
Drill Rigs 50 days
Shovels 51 days
Front End Loader 51 days -
Trucks | 58 days

Dragline(Hodern) 50 days
o) _LnLGfoﬁﬂiﬁﬁmfﬂﬁiiitj./77§éd)£kﬁﬁ5§%h£ i1l17f15§52:3‘230

A RRE T R
Scheduled working mimutes/shift

720 min - 75 min

= 645 min
Drill Rigs (337 days - 50 days) x 645 min/shift x 2 shifts/day
= 370, 230 min |
= 6,170.5 hours .
Shovels (337 days - 51 days) x 645 min/shift x 2 shifts/day
/Front End Loader = 368, 940 min
= 6, 149 hours _
Trucks (337 days - 58 days) x 645 mln/shlft X 9 shlfts/day
| = 359,910 min
='h,098.5 hours
Dragline (337 days - 50 days) x 645 m1n/sh1it X 2 shlfts/day
= 370, 230 min

= 6,170.5 hours

=52~
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Drill Rigs 8hH%
Shovels 85%
Front End Loader 8h%
Trucks(Russian) 58%

{¥odern) 5%
Dragline 85%

6) AR MR R
Drill Rigs

Shoyels

6, 170. 50 hours x 0. 85
6, 149. 00 hours x (.85 = b, 226. 65 hours
Front Fnd Loader = 5, 998. 50 hours x 0. 85 5,098.73 hours
Trucks(Russian) = 5,998, 50 hours x 0.58 = 3,479. 13 hours

(¥odern) = 5,998.50 hours x 0.75 = 4,498. 88 hours
6, 170. 50 hours x 0.85 = 5,244. 93 hours

5,244. 93 hours

H

"
I

_Dragline(Modern)
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Production Capacity 2 aillicon tones)

# 4.2 Casel-m 7 MBBBMOBE D EEIES

EKG-5A_& Relaz S48
[Flest &) [Fleet B] [Fleet €] [Fleet D] (Fleet E] [Fleet F] (Flest )
Coal Coal Qverburden Qverburden h j Tatal,
Hou} Distance kn 2.3 2.3 1.4 1.4 1.4 1.4 1.4 1.4
Asgigned Ave. Speed
Loaded kn/hour 18 18 18 i8 18 18 18 18
Eapty kn/hour 18 18 18 18 18 18 18 18
Total travel tine round trip 15.3 15.3 9.8 9.3 9.3 8.3 8.3 9.3
Fixed time/truck trip
Spot at Loader ain .G L0 [q 1.0 1.9 1.0 1.9 1.0
Load nin 2.6 2.6 2.6 2.8 2.6 2.8 2.6 2.6
Turn and Duap nin 1.0 10O 1.0 Lo 1.0 1. 1.0 1.0
Subtotal Fixed Tine min 4.8 4.6 d.§ 4.6 4.6 4.6 4.6 4.6
Totai Cycle Tine rin 19.9 0.9 13.9 13.9 13.9 18.9 13.9 13.9
Nax tuck/loader 4 4 3 3 3 3 3 3
Fleet size per loader 7 7 5 5 § 5 5 5
58% fleet availability
BCM/trip BCH 20.8 20.6 20.§ 20.6 20.6 20.8 20,6 20.6
Operating hour/shift ¥in 645 6§45 645 6§45 645 645 645 645
No.of trip/shift Trips 31 3l 45 43 45 45 45 45
BCY/shift/truck BCY 639 6§39 927 927 927 927 927 927
BCX/shift/fleet BLY 2, 554 2. 554 2,181 2,781 2,781 2. 781 2,781 2, 7810
Operat'ing tine factor .
EXG 5A Availability i) 85 85 . 85 i) 85 85 85
Utilisation 83 83 83 81 83 83 83 83
Net operating tine | ! 71 7l n 71 T Tl
Assigned BCM/shift/day 1, 802 1, 802 1, 982 1, 962 1,962 1,962 1,962 1. 962
Scheduled shifts/day 2 2 2 2 .2 2 2 2
Scheduied days/year Days 280 183 97 280 280 280 280 230
BCM/Year/Fleet(x 1,000) BC¥ 1, 000 660 381 1,098 1,098 1,099 1,093 1,098
Tornes/year {x 1,000) ’ 2. 002
BCY/Year (x 1,000} - 5,814
Stripping Ratio 2.93

Existing Equipnent

EXG-54 3

Belaz 548 17
ddditional Equirement Required

EXG-54 4

Belaz 548 22
Totak

EXG-54 1

Belaz 548 39



# 4.3 Cased-70vMyvE -4 - &b ADE A OH LFEN

Transportation Capacity (2 million tones)
EXG-54 & Belaz 548
FERC10m3) &Dump Truck(50n3}

(Fleet A {Fleet B]  (Fleet C] [Fleet D] [Fleet E)
Coal Coal Overburden Qverburden Overburdendverburden Total
Haul Distance km 2.3 2.3 14 1.4 1.4 b4
Assigned Ave. Speed
Loaded ka/hour 18 i8 18 18 18 18
Enpty km/hour 18 18 13 18 18 18
Toial travel time round trip 15.3 - 15.3 8.3 9.3 9.3 9.3
Fixed time/truck trip
Spot at Loader min 1.0 Lo 1.0 1.0 1.0 1.0
Load - min 2.6 2.6 2.6 2.5 2.6 2.6
Turn and Dump min 1.0 1.0 1.0 1.0 1.0 1.0
Subtotal Fixed Time min 4.6 4.6 4.6 4,6 4.6 4.6
Total Cycle Time min 19.9 19.9 13.9 13.9 13.9 13.9
Max tuck/loader 4 4 3 3 3 3
Fleet size per loader _ 1 7 5 5 4 4
58% fleet availability [Belaz]
75% fleet availability [NE¥]
BCM/trip . ' BCY 20. 6 20.6 20.8 20. 6 42.8 42. 8
Operating hour/shift Min 645 645 645 645 645 645
No. of trip/shift Trips 31 3l 45 4% 45 45
BCM/shift/truck . BCY 639 -39 927 927 1,926 I, 926
BCN/shift/fleet - BCM 2, 554 2,554 2,781 2, 781 5,718 5 718
Operating time factor .
Mech. Elec. Delays _ 85 85 85 85 85 85
Other delays : 83 83 33 83 83 83
Net operating time 11 71 71 11 11 !
Assigned BCM/shift/day 1, 802 1, BoZ 1, 962 1. 962 4,076 4,076
Scheduled shifts/day 9 2 2 2 2 2
Scheduled days/year Days 280 183 97 280 280 280
BCN/Year/Fleet{x 1, 000) BCY 1. 009 660 381 1,099 2,283 2,283
Tonnes/year (x 1, 000) 2.002
BCM/Year (x 1, 000) : 6. 044
- Stripping Ratio : : ' 3.02
“Bxisting Equi.pment
EKG-54 3
Belaz 548 17
Additional Bquirement Required
Front End Loader (10 a3) 2

Rear Dump Truck (50 m3) 8
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% 4.4 Cased- 1IN 5297 54 A DBA O RN

Production Capacity (2 million tons)
Dragline - Bucket size of 29 cubic meters

Reference : Hoist motor : 2 x 1300 lIP
: Drag motor : 2 x 1300 HP
: Swing motor - 4 x 500 HP

Hoist speed (mpm) 178 (Reave) 283 (Pay)
Avg Swing (sec) 16.7 (90 deg) 19. 7120 deg)
Cycle Parameters Highwall Side
Key
floist travel dist. (m) 10
Swing angle (deg) : 98
Operator Adjust. factor 1. 20
Cycle Components (seconds)
Hoist time loaded 4.4
Swing time loaded (includes any hoist sement) 20.5.¢
Dump time 3.0«
Hoist pay time 2.1
Swing time empty 17.5 ¢
Drag spot time 3.0«
Drag to fill. time . 12.6 ¢
Theoretical cycle time 56.6
Adjust cycle time 67.9 -
lourly Production
Cycle / hour 53. 0
Bucket capacity {c.m. / ¢ycle) . 28. 0
Material swell factor l.25
Bucket fill factor 1. 03
BCY / Cycle : ' 23.9
Application factor _ 1.0
BCY / operating hour ‘ 1, 267
Overburden Placement Information
Dragline OB placed in final configuration(s. q. meters) 471
Dragline 0B to be rehandled again id4
bragline rehandle as % of final configuration volume 30. 5%
Blasted OB placed in fimal location by other -equipmer 0
Final Placement % cast : Based on area = 0
Effective OB depth permanently mined (m) 8
Bench width (m) 60
Annual Dragline Operation Production
Scheduled hours 6, 720
Kech & Elec delays {hrs) 35%
Operational delays (hrs) 85% .
Total operating hours 1. 492
Prime Bank Cubic Meters (XD 1. 45
Totai Bank Cubic Meters. (X) 1. 89
Linear Pit Advance (m) ]
Total production Factor (TBCY / Yr) / {LC¥ / cycle _ 2,120,000 2,31

Total Annual Prime Qverburden Production by Nining Operation

Plug

27
.90
1.20

—_— ,_.._.
[ RO [ O3 O9 4N LI O
OO ] ) D ) e

L N

4, 4d4

3.7
613

0. 000

Total
23

92

I. 20

28
60

6. 720
1, 008
857

4, 855
515
.56
3,073

2, 260. 000
5.15

Note: The Scheduled Oper. MSam!m%dmx%0¢ws&24MS/dm
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4.5 Cased-BETEYaA /10000 & BRI AES)

Production Capacity (2 million tons)
EXG-5A & Belaz H48

{Fleet A] [Fleet B]

Tonnes/year (x 1000)

Coal Coal Total
Haul Distance km 2.3 2.3
Assigned Ave. Speed
Loaded km/hour 18 18
Empty km/hour 18 18
Total travel time round trip 15.3 15.3
Fixed time/truck trip
- Spot at Shovel min 1.0 1.0
Load ' min’ 2.6 2.6
Turn and Dump min 1.0 1.0
Subtotal Fixed Time min 4, 6 4.6
Total Cycle Time min 18. 9 19.9
Max truck/shovel 4 4
Fleet size per EKG 5A 7 7
58% fleet availability
- BCM/trip - BCX 20. 6 20.6
Operating hour/shift ¥in 645 645
No. of trip/shift Trips 31 3
BCM/shift/truck BCM 639 639
BCM/shift/fleet BCK . 2,504 2, b4
EKG 54 Availability 85 85
Utilisation 83 83
Assigned BCM/shift/day. . 1, 802 1, 802
Scheduled shifts/day 2 2
Scheduled days/year Days 280 185
BCH/Year/Fleet(x 1, 000) BCY 1, 009 667 1, 676
2,011

Required existing Equibment .
EKG-5A 2
~Belaz c 14
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# 4.6 SEFHEHEBOAH

Case 1 Unit Case 2 Unit Case 3 Unit Case 4 Unit
EKG-5A 4 FEL(10m®) 2 D/L(29m®) | D/L(20m*)> 2
Belaz 548 22 D/T(ROt) 8 Doser 1 Doser 2
¥heel Dozer 2 Kheel Doser | Grader 1 Grader 1
Grader 2 Grader I

SHODORMBEBROENBU T OB TH S,

EXG-54 - Flectric Rope Shovel (5n®) (@i 7H&D

Belaz 548 - Rear Dump Truck (40t) (o 78hH

FEL(10n*) - Front End Loader{i0m®)

D/T(80t) - Rear Dump Truck(80t)

¥heel Doser - ¥hell Doser{230k¥>

D/LC29m®) - ¥alking Dragline with bucket capacity of 29m°®

D/LC20m*) - Yalking Dragline with bucket capacity of 20m®

Doser - Bulldoser(388k¥) '

Grader - Motor Grader(205k¥)

(5) ity

RIS DML £ — 5 IS AT LIZCITY 3 2oie f VT, 7Y 2 viaoR

it 7 B

Ht & -7z,
AT LTI ER OMAE & R

Case | _ '

[tem Unit Pfice nit  Capital CQst
BKG-54 USS876,000 . 4 . US$3,504, 000
Belaz 548 US$R0, 000 22 US$1, 760, 000
¥ Doscr US$357, 000 2 US$714, 000
Grader 15426, 000 2 US$852, 000
Total ) US$6, 830, 000
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Case 2

[tem ~Unit Price Unit  Capital Cost

FEL _ Us$1, 200, 000 2 Us$2, 400, 000
D/T US$633, 000 8 US$5, 064, 600
¥ Doser US$357, 000 1 US$357, 000
Grader US$426, 000 1 Us$426, 000
Total - US$8, 247, 000
Case 3

[tem ~ Unit Price Unit Capital Cost
D/L(29m*) UsS$16, 615, 000 1 Us$186, 615, 000
Doser US$616, 000 1 US$616, 000
Drader _ Us$d26,000 i 1S$426, 000
Total ' US$17, 657, 000
Case 4

[tem Unit Price Unit Capital Cost
D/LC20R%) - 1ss12, 171, 000 2 US$24, 342, 000
Doser _ US$616, 000 2 iS$1, 232, 000
Grader US$426, 000 1 US$426, 000

Total U5%26, 100, 000

() HEH

__ﬁf??aVﬂﬁhfyﬁﬁ2@ﬁW@ﬂK%§bk%ﬁ®ﬁ%§%ﬁﬁbﬁoﬁ%%wﬂ
ﬁﬁﬁhfﬁ\ﬁﬂ%ﬁﬁﬁﬁZ@ﬁ%ﬁﬂﬁfﬁdfw5o

ﬁ%ﬁémﬁfm,ﬁAxﬁﬂ\D4?U%4Mﬁihfhﬂth%»¥ﬂm%K0wr
3. MUTOfH AR Ui |
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Diesel oil :International price (l69US$/t) x 1.1

Gasolin : (186US$/t) x 1.1
Coal s (15.7088/t) x 0.7
Electricity : . (0. 062US$/k¥h> x 0.9

Note: Oshows prices(FOB) as of the end of 1993

#& 4.8 JEHLfE
Unit:US$/ton .

Option Case | Case 2 Case 3 - Case 4

Labor Cost 0235 0.08 0. 03 0. 06
Maintenance 1.62 1. 34 2. 27 X
Fnergy, etc 2.49 2.42 0ﬁ65 1. 16

Total 4,34 3. 84 2. 95 4.55

(1) FIRE & 27 4L O P E

§494¢f/a/@®ﬂﬁﬁﬁrﬁuﬁﬁ%ﬁ WF&%%&E%&U%@E%%H%%
TravEbifilds, 7&F26EWWW&¢5L&L@A?%%@ s B e BB
BEHEAL M ECLERREREBER L. AT avEbRFHETE,
%ﬁﬁ%®l$w# RO, Fiibb, BN TRE LILBE T RIVF— %ﬁm?%®b
H5E, AETHALCBEMAS RT3 00, IR FEICTELR %%%150 4o
OF Tz 2 Th, BIAE, Case2(FBID NS w7 /T r by No=F—)IBHsTx
WF—JEET L, Case3(PEIRS » 754 LORIBEA TR NF— ZEF&@'E) '%E&%-‘L;?Jlf
F—Ida8BIE. T OURIEE > TR LERTH 5,
auamwimo\wﬂto@iﬁ:zb@%wsnﬁgm<\wmlxxwzf@\ﬁm
L5 A XDIR iCase 3B LA BT B EDMLDHL LT VB, TRSRARTH?
Bt &7 A ik, AT AL LS B H, Case | D5, BIEAT 2 RE/K A0S T
%Tﬁb\_thD/T&QRmﬁ&i @M%D%&Dﬁhﬁ%fﬁkféé prety
Thbd, 1. Case3 b L84 481 ﬁﬁ?%E%M%/jWDWTEE*nfhé HEo
PREEZEUT, B RNO K5 5 7 74/@%)%§A¢5%%3ﬁ EVIMTEST
W@ﬂf/a/f%%&%nﬁéo
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# 4.9 ¥ 2T LOnEEA

Unit Existing Additional system
Improved Casel Case? Case3 Cased

Existing excavating m BCM/y 3.2

capacity :

Additional capacity m. BCM/y h. 5 h.5 5.5 h. 5
required

Required number of _ ' 4 2 1 2

Fleetx! :

Additional initial m US§ 6. 8 8.2 i7.7 26. 1

Capital

Operation Costx' m US$/y 2.8 4.9 4.6 3.5 54
Spare paris : (I.5)  (L®  d.60 @7 o
Consunable (LD G G s LD

Capital Costx® m. US$/y 1.8 1.9 1.7 0.9 .
Equipment (.4 .7 .6 O A3
Labor etc. . 0.4 0.2 0.1 @0 0D
Total Costx? m US$/y 4.4 6. 8 6.3 44 6.8
¥ining Cost index $/BCH 1.4 - L2 1 0.8 1.2

Note *]:Fleets were planned based on the most modern equipment.
-%2:Tax, interest, royalty and surfaée_facilities are not included.

4.7 WEDT S DFERE
¢21&%@tb@ﬁﬁmﬁf
(1> Hl s 25 I
1) #HAfEHE
¢~n_n—7/®ﬂ 44 ﬁﬁz%ﬂ?amﬂmbv)&v4/OWub ¢ 000 ) T
ch7/774/®ﬂLt/F%M%mJWﬁb ﬂiﬁ&&bfﬂMSLm?&mmw
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23“@@&@
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EF T NT w7 (Belaz 548)TET 9, '
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MREH LU, 1 BORKEHABBOER L a~Ub EKCSA) 80T RSy 2
(Belaz 54 TITH, ARV FOBIRREBE LTS,
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(2) FRAngEAs
AN AT RIS & 5 ORI A HEORBEUAT 2 2 LAY ET 5,

#4010 BINERYIERLS ) 2 K

Equipment - Required Life(year) Unit Pricex? Major use
number Sx! Lx! (m. USE)

20m® Dragline | 30 30 16.6 Overburden

Bulldoser 388k¥ ] 6 8 0.6 Support

Grader 205 kW 1 6 8 0.4 Road Maintenance

Note- x| : "§" is short - life case and "L” is long - life case. -
%2+ All cost and fees for manufacturing, packing, transportation, field
assembly and training are included in unit price.

YA A B DR F AR Ul AR, Z ORI AEHT BTN &AL
foo MHO WA TH FRKICEA00% 151 - ThD . SO Y J -3 5 VA THE.
L35I - T b, BIMEAT ZEMBROPIPRO RS v 751 VA -TED.
LRI DH-LHEST3405. STITTRON T B0 BB AR AL FIT AT,
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Specifications

¥orking range Meter
Boom length 86.0
Boom point sheeve, pitch diameter 2.3
Boom angle, approx. 32. 7
Dumping radius 88.0
Dumping height 39.9
Depth 93.6
¥aximum allowable load, kg . 79, 400
Hoist drum, pitch diameter:mm 2.2
Hloist rope, twin/single hitch, diameter(mm) 60
Drag drum, pitch diameter 2.2
Drag rope, tw1n/31ng1e hitch, d1ametr(mm) 70
Base : _ :
Outside Dlameter nomlnal 15.5
Bearing area, effective(m®) - : 189. 8
Rail circle,” mean diameter 15.2
Main swing gear, pitch diametr, approx . ' 13.0

¥atking traction

¥idth of shoe

Length of shoe -

¥idth over both shoe

Bearing area of hoth shoes(n®)

Bearing pressure 80% of working wclgh(kg/cm )
Length of step, approx .2

—_— D D
—E D Oy OO~

Rotating frame

¥idth rear end
Length
Depth sill members

Clearance radius, rear end
Clearance under frame
Center rotation to boom foot
Ground to boom- foot '

P D ——
= v
b N3 BND OO €D f —

Electrical equipment

Hoist motors, two, 970 kw each, total (k¥ 1,940
Prag motors, two, 970 kw each, total(k¥) - 1,940
Swing motors, four, 373 kw cach, total (k¥) 1,492
Propel motor, one, total(k¥) _ - 970
AC driving motors, total(k¥) _ - 2,611
Yeights L

~ Domestic shlpplng welght(lnc bucket)(kg) 1,588, 000
¥orking weight, (1bs) - 1,974, 000
Ballast(fumished by pUrchaser)(le) ' 386, 000
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BAFTRETIE ¥ — D4 BE L TR,

B 4.7 THF—H—

Specifications . o
Flywheel power 276 k¥
Operating weight 42,816 kg
Rated engine 1, 900 r.p. m.
No. of cylinder 8
Bore 137 mm
Stroke . _ 152 mm
Displacement 181
Track rollers(each side) 8
¥idth of standard track shoe 610 mam
Length of track on ground 3.47T m
Ground contact area 4. 24 n*
Track gauge 2. 25 n

General dimension

Height{stripped top) 2.93 m
Height(lo top of ROPS canopy) 3.9 m
Overal length(with SU blade) 6. 87 m

(without blade) 5. 17 m
Width(over trunnion) 3.25 m
¥idth(¥i thout trunnion) 2.89 m
Ground clearance ' 505 mm
Fuel tank refill capacity 731 1

'_—66; '



3 BE—F—F L~

WAGNRET—F 7 V-7 —ORE TR,

K48 EB-F-TU—F

Specifications

Net flywheel power
Equipped operating weight
Rated engine

No. -of cylinder
Displacement

Max torque rise

No. of speed forward/reverse
Top speed forward

Reverse '
Std. tire - front & rear
Mininum turning radius
Fuel tank capacity

4.2.2 BEDIHOHER

YE—FHR -

KM 28T WﬁEif’{fﬂwi}U! BT FQT“‘&%:”;"‘%%H')L

7&&%)\’9"5 & Lt

205 k¥
27,284 - kg

2,000 r.p.m

6

161

30%

8/8
43.6 km/h
42. 6 km/h
18.0-25

‘8.2 m

4891
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#F A1l BintRREEMs) A b

Facility & equipment Number [nitial cost Note

¥orkshop & tool t US$ 1.3 m. New installation
¥arehouse : i 0.5 Expansion
Coal stockyard 1 0.8 New installation
(Front end loader) (D 0. 4) 5nm’
(Dozer shovel) SO 0.3 250 HP
Sizing & loading 1 : 4.6 New installation
(Crushing plant) (1 (0.4) -~ Crushing & spereader
{Conveyer set) ' (4> (2.2) Hopper & spreader
(FEL) (2) _ - (0.8 5 m® -
{Dozer shovel) (2) 0. 6) 250 P
Power distribution 1 - .3 . ¥ovable. transformer
(Emergency generator) (1 . (0.2) - . Diesel generator
Communication . 01  Vireless system
Dewatering system R | 40 ¥ell, pump & piping
Mul ti-purpose equipment | set 3.7 FEL, -bulldozer, truck
Coal quality control systenm | set 0.2 Automatic analyzer
Other facilities . ] set 1.3 Boiler, office etc.
Total 17. 9 - Ixcepting Tg-cost
1) B4 T8

B, S0F MBI ST A THTHESH LN, BRI THL, K59 754 v ARIRG
BOT BT ~ERBOBBBNRICBR TS, . BRETBOEELRETE 2,
uT@ﬁv—v&ﬁﬁI%ﬁZﬁﬁWW%uwm¢5tmmﬁ§ﬁbéo
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BHTYE (K7L — 088 1, 000m?
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VI w7 o4 Y EOREIEHBGEOBRMIILNELILS,
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Mo URI g SEEIER
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: Well _

: Hot water supply system
: Fater tunk

: Warehouse

: Workshop

: ¥Yorkshop (expansion)

1 {iarage

: Substation

: Mine office

: Sewege pond

— S TR E T 0 D

2 4.9 HRDEE

3 MR .
ARWE DR SRAE M. ADEERBEOI ETH Y. ZORBEORRD I DIk
ﬁ%&iﬁ%ﬁ#%ménfh%uﬁxmﬁﬁbéxZﬁﬁﬁwﬁaﬁﬁﬁﬂﬁﬁb%:&ﬁ
Do TG, TORDIHE. KB EBRH B B I H B BB B, 1A
A= VIREE T DRGNS F i K R~ 8173 5 & (ﬁmﬁm&&u$<mé LETH
Shde WHRIEONTR, TROWE L MBIBETHS

K B
A7 B | :1,000m
P AT E L A0
FEL (5m?®): o 1H
Fetm g UL (2500P) @ 1%
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8 HA Vv BAAR

AP OERA T DI, APV IRENBETH B, Ll 75 v3— bVOD
BB NERT B4 A K123000n& 75 > TOBD T, KEEHEERHEBEE L, o, F
B2 BT MOIAHIH Ly BIEO SR Y 20V | GTHIEIARTS 57, BTFIRT LD
FHMIERAS VAT W SRR A RATZHELRD B,

1& 1. Jr..,Dh: .

a— Iy — 800 ton/hour X 400k¥ 1 E

AV N= DN ¢ 36" X 800 ton/hour X 30k¥ X 50n 2%
N N I2ON ¢ - 36" X 800 ton/hour X 200k¥ X 400m : 26

(AT w7 —ffE) _ '
Y178 s N 4 - 367 X 800 ton/hour X 200k¥ X 400m f
(R /f\—~:17 fir )
LA _ e i D -
VI 1,000 ton 0 1E
H=T=5— ' 30&FES| X 90kY TEE) 1B
K=t g AU 250HP 28
FEL 5m® 2%
74— LA BE L 2008P o 1E
e : . . . _Sidines
\ Fal /
¥4 y e
Truck:loading 5il Train loading Sile
“1§§fr car. u%%%cr 313 Conveyor
g0 Pozer shovel e o
Stock panel | Stock panel 2
\\Tripper_/Stacker L Tripper/f’xacker fClbdzer Shovel
S Conveyor

. 3tzing & Screening plant

B 4. 10 s JUBUAR R ER
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Grizzly Feedsr i ;
N T Y o -
L =l
1 I I
Power unit
Eopper (Height: 6 = approx.) Jav crasher (Elestric Motor & Hrdraulic Pusp)
i _l Converyor
Input : 800 wm max
- Qutput : 250 ma
Capacity : 500 ton/hour
Craxler (Option: S%id mouat) Power rate: 230 k¥
¥eight : 00 ton approx.

B4l £-ENITy vy —DEAR

5) KLERME

GEALBAFE 490, 3500KVADZ A A WAT B FHEIC AT » TUafz i, BRAEO WL BB HIE
35/6KY, L 600KVAD D TH D F Y ) R—v 5 VEETHE. K5y /5S4 /@fﬁi\ﬂb\%zﬁf
H5 LM Iy, RERBEORILMBT LTS,

PLEERRRIZ 110/35kY DR A BB L Hiar L. ﬁﬁﬁ%mLM%MW®@ﬁim$&W%
AT B ENLENB, RELAHEEH S~ LTV BB DI5/6KY, 1, B00KVADZ Ba i1
L. BT, BHASBN. Pk R OBRIEN & UTHMT 5, DY RF LM,
AVTRIHDIDDF 4 — ﬁib%’nﬁzﬁkﬁﬁéh\ ﬁ’%@@?hﬁx}rcﬁé %j:lﬁt#zm};i
> THHIOK ERMABFRLERT 0N B, BEAEEIERDO DI T -Th . I“L\Efﬁr“zi%in _
PSR LT RN ieTH 5, 1o, PBLRD EAFNT L T AR ERRIL ?Xﬁﬁ&iﬁ@ﬂ
MNBRT LM TH S 5o '

WTOREXBEROBNERBERHILETSHS,

EEHBRGSE . BRGEEL) 20k . 48kn

LR £10/85kV., 10, D00KVA X 2 . 1A
BRI ~ 35/6KV, 6, 300KVA . 2/
R S6KVAEZH K X 12km : 12km

il S5t A - LOOGKVA X 440V F4—€  : 14
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From Cheir Sub-station

35/6 Transfofmer

1500 kva

¥orkshop,

N

[+]
in?;ama

9

Sizing/Loading

110 kV Transaission line
Railway Current position

] From Choir Sub-station

Yorkshop
35(5 Transformer

O -
. /f' N, 110/
Generilor ©735/6 Transforeer
T~

5 Sub-station

o !
Wining area | Expand arég
o 1 J .
] ] L 110kY Transmission line
=

>, o : Moved position
Sizing/Loading 35/6 Transformer

Raiivay

[

|

|

illo kv Transniésiuﬁ line
i Current pesiticn

| |

413 RERHR
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W (EHBEICRRED : =

NG (Y ar Py 7BCRED ¢ MH
) ¥KR1E
WA RIERALETH S, RERBTOBKIE Y X7 A3, BABRNEDLOR

T b,

8) Hokhi | | |
SEBE 2 T T VAKE & B Iobis, UT @Y S EBILT B BEHH 5.

Pk ORPLEBEAEZZE) #500mm X 250m 354

RV (B EEL LT AAL) 0.5n%/min X 250m X 40KF ;308
e N 19" B . 4,000n
HeskoK E R R , S L REE : S = v
0) TS

ZEHWEEEME LT, UTOBSOFANLETH S,

TR —320 6P : 2%h

T R—H#-200 B . 2l
=250 HP ) o2k
FEL 5m® - - : : L 2%
CNFO RSy 2 0ton L 1B
FUEL bTws 20kl I & -
Fok# S 20m? D 2h

2

CY-ERbS v BEEN- ARBRS 51
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10) ok _
L& 0 1, 000m* S -

KA JE 500ton - 1R
(ANFOT B L TRERD '

A 5~ 8ton/day : 13k

A e i 24km  fh#E : 13

-l EE AT IS LRGVTRE c 1A

SARMAPTER GHILE 6 AR 0 1
4.3 AVTSAMSIF o —

1) H#

YEAR LY TN MESGEDS KB THITR TS, 3EA EOERITAME
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# 412 LRHEIE

Number  [nitial
Descripticn Onit Price of unit Investment Life Cost/y  Year to be
1US$1000__vequired _U$31000 years 551008 installed

A. Yorkshop

Garage 600 I 600 20 i 1997
Yorkshop Building 500 1 500 20 25 1997
Yorkshop tools 265 1 255 6 43 1998
Total item A ’ 1, 355 98

B. Yarehouse
Yarehouse Building 500 1 500 20 25 1897
Computer system 43 l © 43 8 5 1998
Total item B 943 168

C Coal stock yard
Yatering system’ 85 1 85 10 9 1998
Front End Loader 5 @3 408 1 408 8 3| 1998
Dozer shovel 250 HP : 306 1 306 8 . 38 1598
Total itea C 799 98

D. Sizing & Loading .
Crushing plant ) 425 i 425 15 28 1998
Conveyor with hopper car 425 2 850 10 85 1998
Conveyor with spreader . 630 2 1,380 10 136 1998
Siding of the track 43 1 43 20 2 1808
Loading silo i 85 1 8 ¢ 9 1998
Car puller 43 1 43 19 4 1598
Dozer shovel 250 HP 306 2 6i2 8 77 1998
Front-End loader 5 @3 408 2 816 8 102 1998
Diesel Locomotive 470 1 470 8 59 1998
Total item D 4,704 502

E. Power distritution ' _
Remove Transmission line 400 1 400 20 - 20 1398
Transformer(110/35KY) 323 1 323 10 2 1497
Transforaer(35/6KY) 167 2 334 10 33 1597
Cable ; : 100 1 100 . 1% ©o1997
Generator for emergency 204 l 204 i0 20 1998
Total item E . L. 361 11%

F. Communication
High power wireless system 8 . 1 85 8 11 1998
Total item F ) 35 1

G. Drainage & water supply
Drainage systes 4,000 1 4,000 5 800 1987
Total ites G . 4,000 800

H. Supporting equipment
Bulldozer 320HP : 478 2 952 8 118 1498
Bulldozer 200KP 06 2 612 8 11 1998 .
Grader 25HF - ¥ 2 132 8 92 13498
Front End Loader 5 a3 ) 408 S 2 816 3 12 1598
ANFO truck 170 i 170 8 21 1958
Fuel Truck . 128 1 128 H] 6 1998
Vater truck 102 2 204 8 26 1998

" Service- fruck L 5§ g - 25 8 32 1998
Total item H - 3, 869 485

[. Others .
Mine office 500 i 500 30 17 1987
Explosive magazine : 200 - 1 200 30 o1 1097
Boiler - 300 - 1 300 15 20 1997 -

" Road maintenance 300 1 300 15 - 20 1947
Quaiity monitoring system 240 1 240 § 30 . 1998
Total item | . L5840 . : 94 .

Total item A-1 : 18, 256 2,369

Local cost : : 3,651 474

Grand total i e - 21,907 : -2, 843

Investsent for 20 years _ 56, 860

Production (thousand ton) 2,000

" Capital/ton US$/ton 1.4

- 7.9'_



b MEERYATA
51 SELOMES
511 S

EXVE— HE  SREI KB EL T LN MLORBIICE SN B O2B0T b
2, 800kcal/kgTdh - 72, 19934F12123, 000keal /kgiztkEI N LD T ETH B, Fho, FLLHH
WS X hiTh I F/SItB 0T, 3, 700 keal /kgDFBEN TR EIN Tz, UL LRS-
HPBORBEILES. NIRRT LS. PEEN SRR LOTHD,

SRTRRT R 1206 S N T B HIROAH A MEIMRCAT » T B s SLBRRBIEC ©
R IHFITINA TR & REOHOARDEICHT M ORBET> BENS 5. 5
8= MVORETN S D2 L= Al FAKADES ERRBOBESIET 2 bOTH 5,
MBTBEN — 7Y a UL BKG SAD N MIZX DHBEINhE, LI L. ¥ s UMk BB
By 2T b AP O TRIFDRG LM X N2, BRIy 2 27y b STonE
TOMBIAAET 5o F/SEHOTHRES MEVFEITE » 2ot €Y TICE I BERBE
DI SRAEFROFHATONTE 0 Ui TUHOFRIER R Y — FICB 0 TH 2 A &
T 5, |

5. 1.2 SRERTE L DMLY
BAE. 75 vrS— FVORET IR ST B TR, SKIOBS, RRBOBKS, ¥4

ADOKE SEOMBEAIBA TS, KFIILE KD OB IR B S £ 15 RIS B,
ARMEEEIF RO RE. KM 3 EH AN T2 XS ERLTHE, BERS,

HAERSORRITEBN TOR BB 2 ARBEEOHE LV - MBORRIRS

MoTHB, ¥ E—AR—FEITIE. BRHREPY A ¥ v/ BIBHIS b, TN F—F—DF
y¥a s BV U S E L YEROERAMTHA T B Lo T REIICHL SNEFERO
Yo ZNEETHIEN SOMBERRT 79 B RULOEBERL ST X =Py ) VIR
HTHOLM TS L ) WABOBERMORDDIZ, &3 - %~EW~959?7¢*Z?U
— V7S OBAE AT B e R S TR A KA DR HFAOHA
BHUCRELTED, itﬁﬂﬁwmémﬁmﬁwﬁﬁ KRET 5, E@ﬁh%%k%&b@?
WHBDEARTEK by HBGEERLOME D> THB,

80~



x 51 REFCHAIhLARME
¢Shivee. Ovog?

NO. 3 TN, ash V.M T.S. C.V. NG. 4 T.X ash VR T.S. C.v.
{ar) (db) . (daf} (db) (ar, low} (ar) {db) {daf) (db) (ar, low)
93-1 40.4 17.6 41. 1 0.53 2,552 42.8 14.2 42.3 0.38 2,468
2 44.1 1.2 42.9 0.28 2.832 44.9 14.2 40. 9 0.52 2,293
3 36.9 15.8 41. 4 0.3 2,804 37.2 16.7 49.7 0.51 2,603
4 8.7 10.0 44.1 .25 3,070
5 35.2 13.9 43.9 L04 3,069
6 36.6 14.2 43.7 0.95 2,938
7 42.5 9.4 43.4 0.70 2,779
.8 42.3 9.7 44.2 0.73 2,740 44.6 7.8 43.5 .74 2728
9 43.5 8.2 45.1 0.73 2,665 41.8 10. 1 44. 4 0.95 2 761
10 43.3 8.0 44.17 .64 2,816 41. 1 1.7 45.7 0.96 2,668
11 43. 4 12.3 45. 4 1.02 2306 42.8 12.9 47.8 .06 2,305
12 43.17 8.7 45. 1 .04 2,768
Ave, 41.9 13.0 42.17 0.57 2,668 41.0 1.2 44.6 0.93 2,750

94-1

-2

3

K

]

6 .

7 37.2 1.6 46.3 0.78 3,044
8 44.6 1.8 49. 4 0.95 2,492
Ave. 0.0 0.0 g.0. - 0.00 0 40. 17 9.8 47.8 0.86 2 780
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D Oy b

Name of the item Specification Unit price
(1000 USS$)
1 Automatic scale ~+-0.001 ¢ 1 8.2
2 Jaw Crusher Crushing size 5 mm 1 15. 2
3 Brown Crusher Grain size 0. 25 mm 1 13.0
4 Cycle mill -200 mesh | 11.0
5 Ro-Tap Sieve Shaker 240 rpm, 0-60 min. timer | 5.6
6 Riffle Sampler Receptable until 60 kg 1 17.8
7 Moisture determinator ¥ax temperature 200 degrees - 1 1.8
8 Ash determinator ¥ax temperature 1200 degrees i 17.17
9 V¥ Analyzer Max temperature 900 degrees i 9.3
10 Digital Calorimeter 1000-8000 cal 1 38.2
11 Sulfur Analyzor Nax. temperature 1400 degrees 1 23.2
12 PH meter bigital i 3.1
Total, Foreign 164.
Total, Local cost 32.
Grand total 196.
# 53 ST RS- S0 LR
Name of the item Specification Unit price
' : (1000 US$)
1 Brown Crusher Grain size 0.25 mm 1 13..0
2 Cycle mill -200 mesh _ ' 1 1L0
3 Ro-Tap Sieve Shaker 240 rpm, 0-60 min. timer i 5.6
4 Riffle Sampler Receptable until 60 kg 1 17. 8
5 HGI test machine 60 rotation, 1 inch balls i 10.5
6 Digital Calorimeter 1000-8000 cal S | 38. 2
7T CH Analyzor Tube furnace, Max 1350 degrees I 37,17
8 Sulfur Analyzor Max. temperature 1400 degrees 1 23.2
9 Ash melting point tester Max temperature 1600 degrees 1 39.3
10 PH meter D1g1tal . :
Total, Foreign 196.3
Total, Local cost 39.3
Grand total 235. 6
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As received Air dry Dry ny ash free
Total Moisture % 35. 0
Surface Moisture % 28. 8
~Inherent Moisture % - 8.7
Ash % - 16. 5 18. 1
Yolatile Matter % - 32.7 35. 8 43. 7
Fixed Carbon % - 42,1 46. 1 56. 3
Total Sulfur % 0. 60 0. 66 - 0. 80
Catorific Yalue : '
(HCY)  keal/kg 3,580 5030 - - 5,509 6, 725
: (LCY)  kcal/kg 3,212 4, 756
- Size mm ' 0-300




% 5.5 FHRBMRRMAER

l. Average coal quality of each seam on table 2.1

T.% . ash Y. M F.C, TS C. Y. c.v. ash G H N
(ar) Cad) {dby__ {daf) {db) _ (dal) {ar) (dafy  {daf) _ (daf}
[ 325 8.3 16.9 44.0 064 -6.708 3763 - B A | A
1§ 33. 4 9.2 5.1 42.1 0-£9. 8719 3. 815 5.48
: (high) Chigh)
2. To change data (into air dry basis and dry basis) ' dry basis
T\ LY. ash Y.oX. F.C T. 5. [ C.Y. ash [ H it B
{ar) (ad) (ad) {ad) {ad) {nd) {ad) {ar) {db) (db) (db) (db) (ar)
I .5 8.3 15.5 3.3 42.1 0.5 o502 3763 i6.9 4,55 26.4
1] 334 9.2 14. 3 32.17 43.8 0.63 5.13% 3 808 15. 1 4.62 26. 17
Chigh)  Chigh}
3. Quality of overburden and interburden (air dry basis)
I\ _ash V.5 E C. LS. A
0/B 10 74 15 ) 9.5 1.000
4. Estimated quality of each seam with overburden and interburden
T. X [LX ash Y X F.C. T.S. cC.V. c.v ash C H ¥ 5N C. Y. H
(ar) (ad) (ad) (ad) (ad) Cad} Cad) (ar) (dv) (db) (db) (db) {ar) (ar) {ar)
[ 32.5 8.3 16.9 33.0 1.7 0.59  5.005 3,686 18. 4 4.47 26.4 3,328 L0168
1 33. 4 9.2 5. 8 32.2 42. 8 .63 5,074  3.123 17.4 4.53 266 3 .
- : Chigh} C(high) (low)
5. Estinated average quality of mine _
T. M. (I3 ash Y. ¥ F.C T. 8. [ C.v, ash C H ] S 3. [V H
{ar) {ad} (ad) {ad) {ad) (ad) (ad) (ar) {db) (db) (db) (db) {ar} {ar) (ar)
3.8 8.1 16.5 2.1 42.1 0.60 5030 3700 18. 1 4,48 26.5  3.340  3.0i6
33.0 8.1 16.5 2.7 42,1 0.60 _ 5.930 3. 580 18.1 4.49 28.8  3.212 29185
(high)  Chigh) “(iow)

§. Thickness of coal, overburden and interburden

coal(-0, Jn} /8 - 1/8  total

1 15.2 0. 10 0.0 0.40

I 12,2 9. 10 0,24 0.34
Yixed ratio(2X) 0.92

7. Thickness of each coal sean and coal reserves

sean thickness FESETVES
(r} Cn. tond

! 19.5 301
LI 12.5 173

Calculation method)
[. Estinated quality of each senn with overburden and interburden
Estimated quality = (Qc # T + Qr £ Tr) / (Tc + T)
Qc : quality of coal
Qr : guality of overburden and interburden
Tc : Thickness of coal sean
Tr : Thickness of overburden and interburden
11, Estinated average quality of mine

Estimated average quality = 'K Qegi + Bi / T Ri~

iz1,2 i=1.2
Qeqi : estimated quality of each sean
Ri  : reserves of euach sean

i : nuaber of seans

_86__.
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# 5.6 Biow#ER (B

Samle Wangolian Coal
Sample He, Shives Ovoo - Seam |
Slze Distributlon 0.5~ 5.¢ Mass (%) 88.3 Ash {X) 1.1
= 32 resh {~ 500um Mass (4} 19.7 Ash (3) 19.1
Date - Sampling 30th September, 1994
Date - Analysis 17th Oetobar, 1994
(Volstuale Free Basls)
l b ¢ d a f ' h 3 i
Group No  Ralative Floats Ash Commu bt fve Quantity Cummulative floals Total Ash  Sinks
Density : Mass to the mid of Ash Ash Cummulative Cusmulative Mass Ash
Fraction ¥ A Painl Mass Ash
L) (g} (%) [$4] T¥n~1+¥n/2 T WA YA TN IWA/EN (k) - WA 100-%% b1
t ~1.70 124.5 25.63 5.4 12.8 134.33 124.33 25.53 5. 24 931. 48 4.31 12.52
2 1.20- 125 108.4 22.32 5.53 36.8 123.3% B1.713 4.9 5.33 308.05 52,06 15.52
3 1.25 - .30 106.5 21.43 6.30 58.9 - 138,22 395.94 59,37 5.67 659.85 30.13 22.723
4 1.30 - 1.35 T2.3 14.88 1.09 T.3 105.53 501,47 84,75 5.92 B64. 32 15.25 36.99
5 1.35 - 1.40-  30.3 6.35 9.13 1.9 £8.03 588.50 .1 . &M 508,29 8.3 56.89
& + 1.40 43.7 8.9 56.89 85.5 506. 28 1065. 19 §09. 00 10.56 0.00 - Q.00
Total 485.9 100.00 100.0 k

Specific gravity
2.2 2.8 1.8 1.6 1.4 1.2

B 106
* ]

Mass Hasg
of ‘T of
float sink
(wt) 4 \ _ (wtx)

s\& /
7\ | /
B e
11— 2
B 50 109

Ash content (wtk)
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8-y

Sarple Mongéllnn Goal
Saple Neo. Shivee Ovoo = Seam |1
Size Distribytion 0.5 - 5.0 Mass (%) 3.3 Ash (X} 221
-~ 32 pesh {~ 500um  Mass {5} 18.7-  Ash {5} 2.7
Date ~ Sampling 30th Septewber, 1994 .
Date - Analysls 1Tth Oclober, 1334
{Molslure Frea Basls)
a b 4 d 8 f g b | i
Greup o Relatlve Floats Ash Curmulat {ve Cuantity Currmiative Floats Total Ash  Sinks
Deasity Wass to the mid  of Ash Ash Cuorewslative Cusmmulative Mass hsh
Fractlon W A Polnt Mass Ash
n E {g) %) 44 L¥a-i4Wn/2 WA WA Y _ IW/EY ImEXA Q- b1
1 - 1,25 52.9 10.52 10.32 5.3 108. 60 108.60 10.52 10,32 200,89 39.43 . 23.48
2 1.25 - 1.30 5.9 1L.T1 10.48 16.4 §22.73 3.3 22.23 10,40 1978. 45 nmn 5.4
3 1.30 - 1.35 121.3 25.31 14.9% .9 311.53 608.85 41.55 12.81 1600, 64 52,45 30.52
[ §.35 ~ 1.40 120,7 23.98  20.48 59,5 491.30 1100, 15 .53 15,38 1109. 34 28.47 38.97
5 §.40 - .45 61.3 1377 24,89 78.2 330.19 1420. 34 34.91 16.38% 1815 15.09 51.62
6 + 1,45 15.9 §5.09 51.62 92.5 T19.45  2209.49 100,00 22.08 0.00 0.0
Total 503.0 100.00 " 100.0 k
Specific gravity
2.2 2.8 i.8 1.8 1.4 1.2
a %5
3
br
Mass Mass
of \ X } of
float sink
{wtx) \\7 \ / ) (wi%)
b\ ] /
IR AN
NN °
k \ \’O ./
199 5}
2 1908
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Ash content (th)
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LB B, WEEYE—FF— ®§kmuﬁﬁﬁﬁWTiméﬂ\TLF%@&&%&%JU@
Hhehd, BEREO T 0—28 | HORE. IzRiT,

BAFRROBREH AT, % 1 HOX6. UIRT T MY v 7 AEAER L. REEHOBEE
ick 2 EOHHE SO TREI N S, BUEHRE. I, 3 o®M - %, 7
B MEORE, BRTECOYA Y27« Bidd, WTROBLS . ALH - Pk, HBFE
LU DIOWRT OB S 5, BEEH RRWICARE . RE . S - 58, HEmT.
g sk I, B R, RES SUBEY U0 KE BB JUKRRE S LS
Roid 625, ZhsOHEBARAES L OFHEE &8T5, |

BN DA Id. RO U ORER, AERI2007T Y DRBEIC & > TRAT DI DKE A
BHoNCT 5 2 &L CBERAME - €25 ) VIREAKET S 2 L0k 3,

6.2 EHIE

j%lvf_./
6.3 FaAINETDERR

YA AR RILE TR 5 i — b)b@ﬁ]?ﬁ“\%ﬁ%ﬂkmﬁéﬂﬁ_ RV TERIzmE L. *ﬁ%"
L 180~1,230nTH 5, ¥ E—F K~ - Dzﬁlﬁkck(}ﬁéimiﬁf,atﬂ,ﬁ[_& LT, EL. IL.ZI"\“QL;@
D, FaAllOLETERRICH S, :
6.3.1 ek
(1D AD

FOO3AED F- g A WBTD A, FIEH. m&%&&vAD%MXﬁ\%ﬂ%MHBW zmo
2. 3%+ L TF-5. T%Tiﬁéo 1992’1 AT A TN SRR 12 3 - 72
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@) HH

By D IR BLE 6. LIZRE

1

# 6.1 YE—AR—-HEHEOBEFIRR

Kind of School + Number : Teachers : Students
10 years clementary : 5 : 128 2,400
( Boarder : 120 )
(3) EHHRH

W®Rﬁ&m%ﬁszurh

# 6.2 ¥E-AR-HBORERE

Medical facility : Number : Beds
1. Hospital (Public) 4 ¢ 150

2. Sanatorium - : 1

(4) skinng
T o 4 VAT ORI KIFF o SR U SCEDKAIEIN S | B %472 ) 96n° 4 LT

héo/tth&%mﬁpfﬁﬁﬁémLﬁ“#£éo
Tﬁﬁ“ﬂ%a%ﬁﬁf nEXhTED. 1 A% Tn O TSI IN TS,

®) ok
%;4»%@@@&%%“%%Eﬂémﬁﬁo.
OF: =3
| P i&br&ﬁ\¢ﬂﬁﬁﬂﬁ%£ﬁﬁﬁﬁﬁﬁéméoW\%\¥\M$\
B < IO 6%&{?07%’**“‘1 14100, OOOHETi)é fmﬁﬂﬁi’ﬁilﬂﬂf)ﬁ,&@zé%f%b 19934

L-iiBUO UUU}'/ﬁ\ﬁ“ﬁJ‘ﬂﬁ.o K
%“&\Eiti%}\ . BRI ﬁkH‘ﬁﬁi’OJﬁUﬁ V3 75&5@1” o7 Fe)
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BRI AL R, Y, RFVK. B VAN L. MRS S 5,
(7) LRI

F o AMTOLMAMIZES UTHE. SRS, S, B, FE0%S050 35,

Public facilitly : Number Remarks
1. Town office 1
2. Police station 1
3. Post office 1
4. Fire department 2
h. Rail station g
6. Sports stadium 1
7. Culture center : 1
8. Sanitary institute : I
11, Other private
facilities
- Thermal water 1
plant
- Bank : 3 i Ardyn Bank
Hotsh Rank
fluduu Ajahui Bank
- Hotel : 2 : Zahirgaa Hotel : 20 beds
Tumurzaa Hotel : 18 beds
- Restaurant : 1

- Market _ I |

6.3.2 HARE
(1) 7k

Fa A VARLE B RO, UM S L UBRRID LN EM S, Bilkon
O\ DY BT TN IS TR SN B INART I IR DRI I LT B

@) 5%
mﬁ®ﬁ%mjy&ymké%ﬁ%%ﬁﬁ&(m)Kﬁbfhégw%ﬁmﬁmﬁi¥ﬂ%

ﬁ\mﬁxﬁﬂEmM\E&&B&U@&IK%TED\%h&%ﬂ%m,ggT\ZM@mﬁi
UNNeTH Do : | |
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# 6.4 YE-AR-HRORERT

() BWE ()

: Total

I 12

10

1

Year :

: 160.5
¢ 292.9

L4 0.7 7.2

5.5 25.4 60.2 22.2 21.0
17.6 12.4 122.0 62.3 18.4 10.3 31.9 0.7

1.2 34 2.6 9.7
1.8 4.4 4.2 6.9

1989

1990 :

SedgiR e ¢ C)

@

12 : Ave.

B!

10

1

Year

3.0 - 9.4 -15.8:
6.0 -10.0 -17.7:

174 -147 -6.0 6.2 12.2 15.9 18.6 18.4 8.0

1-22.8

1.6
0.9

1989
1990

-14.5 -2.4

1.6 1.8 15.1 18.4 15.5 9.9

JAGE (n/sec)

(3)

12 & Ave.

11

10

!

Year :

5.9 2.8 3.8 8.7 4.1

2.1

3.4 2.7
1.6 2.3

4.2 3.7 36 35

1989
1990

1. 6

c 2.4 2.2 2.7 52 37 37 3.2 2.4 3.0

A AL 1)

X
-

4

N¥

SE SK¥

NE

Year :

2.5 10.5 9.1 58 4.0 359
10. 4

2.9

9.7
12.4

1985

3.5 30.0

3.2

9.9

1986 :

- -93~-
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6.4 WEMEORR
%ﬁﬂ%ﬁ%ﬂ%ﬁ@ﬁﬁ%ﬁb~Em2ﬁﬁ?oﬁﬁ@*%ﬁ?f”ﬁﬁ—ﬁﬁﬁﬁéo

6. 4.1 HIEEE (A%

(1 K&

BB O LS AW, SLERTONR. BLORELBIAY VTS v 0B
SUBIIIC B B RMUT & DI LT 5o BWANTSY ARIRESLLALIC RS i, K
ASLH e MITEI RS L BB LTS EEISND,

(2) K8

REHIE DB A #6. 5 + K6. 635 L UG, 21I27R 9
SRR BT 1 H 272D 3, 000~4, 0000 DR THAIN T Bo BkLE
HETF K Eﬁka?&vLi<@Mmebfm5 N E kD H D ORI
THERIZ M OFKEKA T B, mwmﬁum%&mwmﬁ&~%bfmtt%éo@%5)o
%mbnmrmumﬁm§<@%\m,an\mm\%% HL., TLHOBELAMREEL 826
uS/enx R, Bk Ule i Tk EMic kI ha o, MRERIATH S, FiK, BK
[EEIE29T~1, 735 4 S/cmimZ8 4k L. i F7kizh. Ong/ 1343 28—k (Fe®') 3. BUki &
MTOBRRIT L OB (Fe(OD:) & LTEFEALUBL TS,
ST IZ N DO DINS MRS LT A, Zh © O E L S OHEKIC L DG 3
IhTuna, ' '

%065 WAMMOKE (ne/l)(ugust, 1994)

- No. : Location ** S 2 TP ECO*Po: Fext o NP
1 Groundwatér (pumped): 6.8 : 9.3 : 1,826 : 5. 0 0.2
2 : Seepage al pit 6.0 : 18.8 : 1,724 - : < 0.1 : <0.2
3 : Water course - | : 6.5 : 17.8 ¢ 1,594 - P
4 : Lake - | 7.5 2001 2 BR300 -

5 : Lake - 2 ** 7.0:93.7: 237 :<0.1.:¢<0.2
-*i':_See Figure 6.2. ' %2 : Temperature (°C)

%3 : Blectric conductivity (;LS/cm) %4 : Ferric (Fe®*), mg/1
5 ¢ Nitrogen as ammonium (NH.-N), mg/l #6 : ¥ater spring

T
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% 6.6 SINRBICE W BHK U TRDOKE

Components « Unit : Concentration

. Ca :omg/l o 158. 3
2. Mg :omg/l 79. 0
3. Fe*” :omg/l e non
4, Fe®* ¢ omg/l o non
5 Na + K :omg/l e 32.7
6. Nia :omg/l o non
7. €1 :omg/l o 236. 7
8 S04 ¢ omg/l e 150. 0
9. NO. :omg/l o fion
10 NOs ¢ mg/l o non
1I. COa : mg/l o -
12. - HCOs omg/l o 366. 1

gource: Shivee Ovoo Coal Mine, 1991
Note : See Figure 6.2

6.4 HAATHE
) %

1) Mz
ﬁ%lﬂ%ﬂ%M®ﬁﬁrﬁéﬁﬁﬂﬁi @@?ﬁ%ivﬁﬁ%m#bm5omﬁM@
&%%Fu@bfhé WMEIN T BNS LN ENZLﬁT£9K~@MZ&%WX#
) bf’ﬁéﬁﬂﬁﬁﬂlofhéo

2) M
B T TR VL A EIA S X URKO GBS B LEH O T U
M AR LTS, HHREET o AN » =7 IU7HERER @—%@EL S ER L
 TB. BAOKRRRE SO EL TS, |
 BERAORREE. I ~MEETO8ENSE5, ﬁﬁ%ﬁbrwéhm@m I, O
@%&UVET%QDWE@ﬁQM%N4 ~10° THb, %iﬁ%k&Uﬁtmﬁ =h<
tMMﬁﬁwkiUIWE33WT&50
EREKERRE. BB X CHRBTS Y. PRIE-15. 3~-280mZ 47 LT B,
PRI R AR OB 512D | ﬁfm@amnmr@ornﬁmkﬂﬁurwao
ﬁMZﬁ@?D%E&%H %m&ﬂhibﬁb<§ﬁéhfwéomﬁ®£fm AR
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RO ENBA ) —RICHISRTO B, ey 3D IXHEBUBEICH Hids £ DT S HT 15,
30 O DRI ~36° TH 5,

(2) k%

1) ik

FE LT RO, BRRIUEND & ERBOBBRROT &0 SEmEBNTNS, o
O HDINBHII A BRI DI M LT 0B o S5 DMl ToRM Tk & OB
KIZE DRI TOD EHZ SNB, REOF BT 58 (400n x 600n) 13, BUEICK
A OB D Bo WAL O RS L OREDREIK &7 5T B

2) HFUK

HEBBRAOH T REIURNEETH S, SIIXKBROMIBELM OB TRAIZEE-10~-20n
TdH -7, ' o

S RKIROBAEOR T RAIE, 9 KDKIFF OHKIC K b BE- 150 TIRIZRT LT3, #
KROFE 1Y 72D 200n° TH B, BAE. FE- 1300 TAUBE T S5 225010, SR
DRWTIAEDAIFABIKOFEIZ Uizt - TIRAIEH TV B,

(3) 1%

MEREAO PRI ISR LB S5, ROLEIIIS~65enDBEARH L. Wigfs 2
Ly BRRA V2 L (Calls) %;O@{kﬁﬂJ%ExJﬁﬁ\%fﬁﬁ‘JT%é L. l’ﬁﬂ:ﬁkﬁﬁk
ORI NI bDLMEZ NG,

BAE, B EE. ?“Oﬁ#i&ii}‘:&: £ U RSB D £ AT auﬁo’cf*?ﬁ%@ﬂﬁﬂkﬁﬁé
T,

(4) @ - it

Bl & ORI LA SR T E DR T 3, - -

U IVEBERMICBETHE Z ECASRTED. ﬁﬂﬁ#ﬁﬁi‘%ﬁMwﬁ\ﬁﬁ
AT08E, V4 HOEAORL. JBilAs15, 000FIE LU B T ROEMAEEL T 5,

BV ANEHITERBREROBNOS B « MUOTES | EOKG. 16179, 24 HkH 0
DHEAFR BRI XTI, btﬁat\%ﬁﬂﬁaﬁﬁ%&%ﬁﬁ%&ﬁ&%%%%
KOERBDBENS By

Wty 2B VOHRE § DU %m\mm\ﬁ@@%& %mbmaamEQMﬁm
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I R BB B EE A BN B,
(5) 28
WA OTEL BRI, BATOB. BEHSTH S, WEOULBIRMIE S L0F b 4
BT Fibh Bo H30~35n0 B XA RT3 ARSI, BRIRIFROIIR LI AT
BABITH Bo BD OFT D k. BBHRML LEKTHITTHS,
6.4.3 HATM
(1) BEEY
LKA & DS UTEENT & » THET B AR/ 0 (—RfRY) &, 1& UTRE LERER
CEEBLETA vy Sy CRHIBAE L) MO B, A NOTT RIS W
LT 53 O HRBICHERS TS (K6.2) » THHBBRBIBEL, Bhb JU0HLTE
W AT H B,

6.5 IRIRFFME

BEBROBERIIE, WL O OREIFIAOME & IHTRS TitT Lo, R HE T R B
OWKICESOTHRF h 5, '

6.5.1 ArEiEby
(1) K&H

BRR HFICS R S OMEEIR, LTk S B Z Sk DT B I EBTIETS
B, LiAtoT. Bk L O BORHAREIES O BA ORKEOW TARLETSH b,

(2) k¥
B ERA SHKSRBHTKIE . BEWEE X ORI (Fe') AZRIATLTEY.

BB E L TR LT B MA LR LT 5, HARAIC DO TRE L. SRICKEKZ 64
TEBED DD X BITe Bk Uizt PPk gk 32 B8 hid 5.
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(3) Z ot

LB RS SO - REIAFERED ohE0D, RIEQLEIARNTH S, Lieht-T,
SN TEEE JUPRBFIIONWT, €27 YV 7RE S HICREREPLETH 5,

#67 BEFcv 7 YR b

Environmental : Check items : Influence : Environmental  :Moni.
items 12 3% issues . xR

I. Living enviroiment

1. Air quality :- Dust from mine site HO) : Dust
- Smoke by s. combustion A T
2. Yater :- Drainage of ground-  :O : Fe o+
quality water
: - Seepage water at pit : AN : ' e
- Infiltration water at
waste dump areas : ? : +
3. Soil conta- :- Seil contamination : AN .
mination
4, Noise §& :~ Machinery A 1+
vibration - Blasting AN
II. Natural environment
. Land i~ Open pit mining :O : Reclamation
- Waste dump areas H)
- 8lope failure, etc O T+
2. Water :- Drawdown of groundwater :© T T+
3. Soil :- Extraction of top soil :0O : Reuse of soil
- Soil erosion : AN
4. Fauna/flora :- Influence to fauna : AN : Investigation
- Influence to flora :0 : Investigation  : +
- Desertification : A : T+
5. Landscape :- Open pit mining HO; : Reclamation
- Spoil and waste dump H®) : Reclamation
areas : :
1. Social environment _
I. ¥Yaste :- Spoil of overburden 0 : Reclamation, reuse
- Domestic waste : VAN :
2. Natural ;- Shivee Ovoo Lake :© : Communication

monument - OQvoos - H®)

%1 Influence : 1. © : Major influence, (G: Minor influence
- 2.. 4 : VYery small to non influence '
: 3. 7 : Not clear . , -
*2 Moni. : Monitoring '



6.5.2 HARIRBE
(1) H

F 0 R RO MR IR 5 X 09 D MRS IR S h 5,

F O HRORIL. 2B EHUEAIO D &S MBI IS (= 5 D s EORE & DT
XhTHD . KES LORMIC bERES 2 T 5 EHZ SN 5, BIHOEREANNTS
DHEDIS S EdvD, REEA. BHESIH LTRES JUHBALE £ 5,

PN T ARG, 81T R T DB LT N M= ARDH L CPH LN 515
Edd. FOELCERE LOKTHZAR 1:2. 0, Bt ORS £ K150 X5 nfH | niid
PBEEDLS B EREE L

# 6.8 B ofELmAR

" Materials . lleight + Gradient

Block (rock} 10 -20m 1.8 ~ 1:2.0
Sand : 4 I0m :1:1.8 ~ 1:2.0
Sandy earth Y 5m s 1:Lh ~ 1:1.8

_ E-10nm s L8~ 1:2.0

Sandy earth with gravel : < 50 1R ~ 1L 8

5 -15m L8 ~ 1:2.0

clay ¢ 5 m 1l 8 ~ 1:2.0

Source; Japan Road Association

(2 71@%

1) o M«Dﬁ*?k . '

W F 7K D IKATAE F 1A ﬁhfmmifﬂuéﬂfhéoﬁ%ﬁﬁx%ﬁﬂmahﬁ B
ERARRGE. HIEOBK RS JOEHAIE OB AW LT, MTOM D EENICEES
Z, | | |

O:nxKx2x xHxL/ (nL/m Bk EEEN
S Q : BUKE (")
K : BKREH (m/sec)
_ : SEHg 0 8.5 x 107° m/sec
BEiRES '
kLRS- )

T BKEOEE ()
D HFO¥E (W

m|rrm=ms
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(B DOB/KEOREE)
Q= 0.05 n®/sec

= 45m
L= 25nm
r= (L10m
n= Hh K
Ka= 5.02 x 10°° m/sec
(PR O KBOEIE)
Ka= 5.02 x 107" wm/sec (RE#HP
H= 130 m
L= 50m
r= 0.10m
n= 10 &
Qa= 0.330 m®/sec = 28,503 m /day

(0.033 n’/sec/#&)

PR B DB T O ﬂii?@fi*ffifﬁEJk%ﬁiiB 02 x 10 °n/secEBRE SN, /SH X — IR
(8.65 x 10 "m/sec) @RI BARBH LITIZHEETH B, 1K OR DT B AHAREO T
WL, 0.330m% /secd 54328, 503m% /fseck B AN B,

S0l LIS TOMTROFEEIL, UTo@bEl&sh 3,

R =3,000 xSv x vK  (Siechardtdst)

R : HiF/komE8HE (m)

Sw : WFKODET  (m) : 130m

K : &KER (m/sec) _
: RENTEKRE : 5,02 x 10°% m/sec

Ko - 873.8 m (REMD

Hi Tk D RN OB BE L, H00mEHH SN D, FERBEUOHRTROKMAET 3N
HLTED, @ﬁ{t%ﬂﬁﬁééﬁﬁiﬁfﬂﬂ% LK. TE, B *ﬁ%’\@?@ﬁ\%%tévo
Wﬂbjl;ﬁ{iXT b4 70&:]‘ t@gﬁf& @ﬁﬁi'—ﬁ'ct—-%ﬁ_éo

(3 +#

Gl KR ORI MR S AT B8, ﬁ@f%m%ﬁ%ﬂw@i%;v#bﬁﬁ%1®'

A DI DRI SE TH { & EABE TH B, .
XIELROE S, EHnTH B, REOLEIEba%7 013, 0000 OEIDTRETH
%o WRIE-30cnE T OLE I BROCE LUFeA 5B LT E0T, - 30cnlBo+
BEFNT BBENHE, I -
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(4) B - ¥
SEI R ORI AN S D . HIEHEEID L AR BE BN T B,
BRI T %, PRBFO SR U, 8T 56 L UTHEAN BARBRBOREDIHITHT 51&T
AL EB MR OBERAO ST A L TE S,
(5 Bl

B A OB ICBITTRETH 5, o, THHBBIIENORA L, A, POk
I TR, BELELLETH S,

6.6 IRMIFEFEEXIR
ABIETHE 12 DOWT OB FHESRICE SO BB S 4 6. OB IIZR T,

#£ 6.9 WEHREIE

[tems : Causes and Influences. : Countermeasures

1. Air quality :- Dust by transportation of : Sprinkling water by watering trucks
coal and topsoil

2. Water :- ¥ater pollution by : ¥ater treatment
quality drainage of groundwater '
3. land .- Alteration of land shape : Reclamation by reusing of spoils and
by open pit mining and reform of slope of embankment
. waste dumping
4, ¥Water - - Surface water by increased: Discharged pond.

‘drainage of groundwater
water pumped S

h. Soil .- Stripping of topsoil by : Piling of topsoil and reuse of
' open pit mining topsoil for replantation
. Fauna/flora :- Stripping of vegetation : Replantation al reclaimed and waste
by open pit mining and dump areas using piled topsoil
waste dumping ' : : '
7. landscape :- Alteration of land shape Reclamation and replantation

by open pit mining and
waste dumping

8. Wastes ;- Occurrence of wastes and : Reusing for reclamation at'mined out
waste dump areas areas, -reform of slop of embankment
: and replantation of surface of

wastes :




6.6.1 A REREE
(1) K& CRrEe)

B FICAR, HREXCT D OBERTHIGERS SR T 5, BUKMIZHBOKE 4o0r)D
YLK DRI Ule o THIE 4 B4 85 5,

(2) K Tk
ﬁMBﬁmﬂTmm\Eﬂ@&&ﬁﬁ%ﬁ&fhéﬁﬁwménrbéoﬁménfhém
i3, L OBTWERS LUBEESE Fe®) 23BFLTHS, #-T. BELOEEDBIK
BKAMAT 2 2 ENDETH 3,

6.6.2 HaREELE

(1) %

BAMBIRBIE. T DBEIN. BRIhD, FTORBBLE BB INE, FO#
FiB b JUBIROERRI LRI, £ UTRBENILT2XETH B, T MRS LOE L
B OEEIL. AEARL1:2.0. BLOBmXABAI5N, B 5 Into/NE S X OV 1R 4
W EEE L (6. 3) .

Q)K%

T /KD Bk BT 1 H 720 4228, 5000° £75 0 . BHCHEKE N, BITOM FREE &
URRBROGHTE, B0ASHED TWMHICILBRA 50 B -Cy YORMOBEIMA MRS 5
DEDH D,

(8) g

iﬁjﬁuafﬁﬁk&aﬁéwﬁﬁﬂkﬁﬁfﬁb(lﬁwxﬁ&muigigmé%.
BT ELERDS, S :
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berm : 1lm wide

vegetation

B 6.3 FHRBIHYALE
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(4) B - HiHy

FAFOME U, L HERBORIE D%, LEHRE. BEREY L. BEOKRLLER
BRIZ. RENIIHAELRRT &R ETH S, BEShEEB R, AR08 T &
AWML E > THYTHS (196.3)

5 ##l

BRI OMEK L. BLUT D HFHORKE D%, RB L, BAOMTHMN 1T L 2 kg N
BHETHS,

6.6.3 thREHE

F O HRE R . IR, KR A R T B oI, BAI & B RUE ST A
Fio&ETHb, '

6.7 £E=%#VUJ5E

BLF ) Y TERERIAIE TS T & BLURHROREERTT L DITNETH S,
EE LS EZS Y Y TONFERT,

%610 T8 LI

[tems : Influences : Monitoring'
1. Air quality :- Smoke and du_st _ : SPM, “dust-fall @ Plantsite, minesite,
2. ¥ater - Drainage of sewage -+ Main components *' : Draining channel,
quality and groundwater - ' lake, ete '
- Seepage at pits and : Main components *' : Around minesite
dump areas o
3. Water :- Drainage of ground- : OQutflow, etc. "~ : Observation

water pumped

X1 'Component of analysis : pl, electric conductivity, cherical oxygen
: demand, suspended solid, total N, Fe, Mn, Cl,
K. Ca, Mg, HCOs, S04,
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6.7.1 H:TRIREE
(1) R&HE

KGEDEZS Y T EREENGEET B S ONAILIFER TIRYE (PO B S OET
WETHD, ToF U v P HM IR, FREG. FAAHORUTH S,

(2) 7k

SF A S UMK, TR & O b MR & DR MK DKWL, P, HAUEIE
TG . A%, Pe, Mn, CL Na, K, Ca, Mg HCOs, S0Db70B, BZF Y v 7HNE
POKES. . Pk, SRIREE ST RS TH B,
6.7.2 HABE
(1) k&

ok XN K RO AR ~HREN B, B> Ty AKORIGE ERT B BERB S,
6.8 MiEmEZ

SRRSO RERE AL T B0, B UBHER A DI O AT 57281 FHMIZS
BENERT ) L EMRETH L, RERED MFEA 26, 1LHZAR T,
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# 6.1 RERE

[tems : Components : Location
I Air quality : SOx, NOx, SPM, dust-fall : ¥ining area and its cercumstance
2. Water : Chemical & physical : Rivers, lake, mining area and
quality analyses; components *' circumstance
3. ¥ater : Hydrological investigation : lake, rivers

(Water balance, pumping
teat, drilling survey
4. Soil : Soil investigation : : Mining area and its circumstance
(Soil section, chemical
-~ analysis; components
5. Fauna/flora : Fauna & flora investigation : Mining area and its circumstance

* 2

*1 : Components : pH, electric conductivity, chemical'oxigcn demand,
suspended solid, total N, Fe, Mn, CI, Na, K, Ca, Mg
HCOs, S04

*2 : Components : Pb, Ni, Cu, Mo, Mn, Sn, V, Cr, Cd, Cyanide, Organic P,
As, Hg
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# T2 ®BEBEIX MK

Foreign Currency Local Currency CIF Site
Ttems

Border Price Taxes Other Costs Without Taxes Total
Tmported Equipment © 10,8333 0. 1521 0. 0146 0.8479 1. 0000
(1. 0000) (0. 1825 (0. 0175 (1.0175) - (1. 2000)
Imported Parts 0. 7407 0. 1963 0. 0630 0, 8037 1, 0000
including explosives (1. 00000) (0. 2650) (0. 0850) {1.0850) (1. 3500)

Diesel 0il 0. 4726 0. 2578 0. 2696 (. 7422 1. 0000

(1. 0000 - (0. 5455) {6, 5703) _(1. 5703) (2. 1158)
Gasoline & Lubricant 0. 4611 - 0. 1653 0, 3736 0. 8347 1. 0000
' (1. 0000) {0. 3585) (0. 8102) (1.8102) - (2.168T)
Electricity —_— 0. 0909 0. 9091 0. 9091 1. .O'OOO.
E & E Others —_ 0. 0909 0. 9091 0.901 1. 0000
Labor Costs (Salary) S 0.0700  0.9300 0. 9300 1. 0000

Royalties & Charges — T&R - EC EC FC
* After Tax Fxpenses _— — 10000 10000 1.0000

¥here,

FC = Royalties and charges for financial cost ‘

Baganuur ——-——- Revenue X0. 03-+k(SR¥) x0. 048 + Coal{t) x32.5-+TBCEX1. 01 Tg
Shivee Ovoo ———— Revenue x0. 08-+3k(S&¥) x0. 048 + Coal(t) X27.0--TBCMX1. 01 Te

EC = Royalties and charges for economic cost . :
Health insurance, rail car standstill charges, fire fighter & guard, business trip, etc.
Baganmuur ——---- K(SH) x0.048 + Coal(t) x32.5 Tg
Shivee Ovoo ——— *k(S&K) X0,048 + Coal(t) X27.0 Tg

T&R = Taxes and royalties :
Baganuwr ~———- Revenue x{. 03 +TBCKx1.01 Tg
Shivee Ovoo ~— Revenue X0.06 +TBCHX1.01 Tg

Note: * "After tax expenses” mean the profit distribution procedure in the Nongolian
accounting system; however, those are made up of “before tax expenses” and
"after tax profits” in the western accounting system. - In-the analyses, the
portion of "before tax expenses” such as bonus, food aid and pension supplement
is inciuded in the operating cost. o

% (S4¥) is short for salary and wage costs.
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#& 13 BRFAROEBRLIHEZIXb
Current parts cost
Current Depreciation
Unit Required Parts Total Life Replace
Name of the [tem unit  price Parts cost capital Capital
) (1000USS) %) (1000_US$/y)  (L000USSY  (year) (1000USS/y)
Shovel 5A 4 676 1.80 21 2, T04 1% 180
D/T Belaz 15 80 11.00 132 1,200 3 400
Bulldozer CAT D8 2 a0t 14. 00 112 800 8 100
Bulldozer DET250, (10 2 90 1100 24 189 b X
Brill 160 2 200 3.00 12 400 8 50
Grand total (US$) 487 5, 284 760
Local cost (35%) 170
Local cost (20%) 1,057 . 152
Grand total 657 6, 341 912
Future parts cost
Estimated Depreciaticn
wit Required Parts Current Life Replace
Name of the {tem unit  price "Parts cost capital Capital
1000038 % (1000 US$/y)y  €100QUSE)  (year) (1000USS/y)
Shovel 5A 4. . 1,bH4 10. 00 606 6, 066 15 494
D/T Belaz 15 304 14. 00 638 4, 560 § 760
Bulldozer CAT D8 2 400 14. 00 12 800 8 100
Bulldozer DET250, 110 2 320 14. 00 90 640 6 107
Drili 160 2 448 14. 00 125 896 - 8 112
Grand total (US$)- L9571 12, 952 1, 483
Local cost (35%) . 540 :
Local cost (Z0%) 2, 590 297
Grand total 2,191 16. 542 L.780

Note: .

Estimated price of Russian egquipment are 80% of u:oderh type equipment.
Estimated future quality of Russian equipment will be closed to ¥estern equipment.
Parts for overhaul and daily maintenance are included.

Percents of required parts for Russian equipment are the same as those of the typical western equipment.
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K75 HWEIZNTHEET—2 (cased)

Nanpower
Aan/unit unit Crew Total Absence  Requizred
person person Rate person
Dragline 29/95 2 1 3 [} 0.83 8
Bulldozer 388 k¥ i 1 2 2 0.83 3
Grader 205 k¥ 1 1 2 2 0. 83 3
Yaintenance 6 0.8 8
Total 1§ 22
Spare parts
Equipment unit price
Border CIF Site Parts  Parts cost Unit Parts cost
Price wfo tax factor Junit total
1000 US$ 100G US$ 1000 US§ 1000_USS/y.
Dragline 29/95 16, 615 18,621 0.95 901 901
Bulldozer 388 kY 616 668 0.45 33 1 33
Grader 205 k¥ 426 462 0.00 23 1 23
Total 931
Consurables
- fquipment wnit price )
Border CIF Site  Consume Qperation Parts nit Parts cost -
Price w/o tax factor hour cost total
1000 USS 1000 US$ hour h/year 1000 US§ 1000_US$/y
Dragline 29/96 16, 635 18,027 0.0000F 4,236 764 - 1 164
Bulldozer 388 kY 616 668 0.0000F 4,236 28 1 28
Grader 205 k¥ 42§ 462 0.0n60y 4,236 20 1 20
Total 812
Querhaul
Equipaent unit price
Border CIF Site Parts  Overhaul Overhaut  Overhaul Overhaul
Price /o tax factor Interval Life Overhaul cost/life Cost Unit Cost
1000 USS 1000 US$ [tine year __ year _ time flife §G0Q USS L0CD US$/y 1000 USE/y
Pragline 29/96 £6. 615 18,027 - 0.1 8 30 3 5. 408 180 1 80
Bulldozer 388 kY 616 668 01 2 8 3 200 25 1 25
Grader 205 k¥ 426 462 0.1 2 8 3 139 17 t 17
Total 223
Tyre :
Tyre wit price
Border CIF Site Operation  Consune  Unit Tyre cost
Price w/o tax  MNo.of tyre Life hour fyear
EQ0C USS 1000 US$ pes hour, h/year ECs 1000 _Us$/y
Grader 205 k¥ L4 - L5 § 4,000 4,236 (%] 1 10
Total 10
Fuel and Lubricant
Load Operation
Power factor hour coNsuRe unit Total Fuel
k¥ hiyear 100G Hrfy 1000 1trfy
Bulldozer 383 k¥ 358 0.14 4,236 230 I 230
Grader 205 k¥ 205 0.14 4,236 122 1 122
Total : 352
Electricity
Load Dperation
Power factor hour | K¥h/unit k¥h/vear
kY n/vear 1000 k¥h/y  unit 1000 k¥h/y
Dragline 20/46 2,611 0.6 4. 234 6,636 1 6. 636
 Overhaul -
: . Eguipeent wnit price :
{short life case) " Border CIF Site Parts Qverhaul Overbaul Overhaul
Price w/o tax  factor Interval Life tine Overhaul cost/life Cost/year Unit cost/year
) 1000 USS . 1000 _USS /tine year year  time /1ife_ 1000 US$ 1000 USS/y 1000 USs
bragline 29/96 16, 615 18, (27 0.1 [ 30 3 5. 408 180 1 . 180
Bulldozer 388 kY " 616 668 01 2 [} 2 134 22 i 22
Grader 205 kY 426 462 0.1 3 6 2 - 9z 15 1 15
Total - . 218
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#£ 16 BEIZNTULERT—5 CREMB)

Nanpover

Nan/unit unit Crew Total - Absence Fequired

person person Rate person
Dozer shovel 250 IIP | 3 3 [] 0.83 [§]
Butldozer 320 HP 1 2 3 [ Q.83 i
Bulldozer 200 hP I 2 3 i 0.83 7
Grader I 2 3 3 0.83 H
FEL 5 =3 1 5 3 15 . 0.8 13
ANFO truck 1 1 3 3 0.83 i
Fuet truck 1 1 3 3 0.83 i
Tater truck ] 2 3 [} 0.83 i
Service truck 1 5 3 15 0. 83 18
Power distribution i 2 3 ] 0. 83 i
Diesel Locomotive 2 1 3 & 0.83 i
Crushing plaml 5 H 3 60 .83 V2
Naintenance 30 0.83 36
Tota} i1 203

Spare parts

Equipment unit price

Border CIF Site  Parts Parts cost Unit  Paris cost
Price w/o tax factor Junit i total
1000 _US: 1026 US: 1000_US$ 10G0_USS/y
Dozer shovel 250 WP 306 32 0. 05 17 3 3l
Bulldozer 320 HP 478 516 0.05 26 2 52
Bulldozer 200 HP 306 332 0. 05 17 2 H
Grader 36% 07 C0.05 20 2 14
FEL 5 n3 408 443 0.05 22 5 114
-ANFD truck 170 184 6. 05 9 1
Fuel truck 128 13% 0. 05 1 1 7
Yater truck 102 1H1 0. 05 6 2 i?
Service truck 51 55 0. 03 3 5 13
Power distribution 187 181 0.05 9 -2 13
Diesel Locomative 470 510 0.05 26 1 26
Crushing plant 1,785 1.937 0.05 97 1 97
Subtotal ' 471
Others (i5%) : : il
Total . 342
Copsyrables
Bquipment unit price )
Border - CIF Site  (oasume  Operation Parts Unit Parts cost
Price - wfo tax factor houyr cost total
1000 USS 1000 USS - /hour hour/y 1000 US$ 1000 US$/y
bozer shovel 250 HP 306 132 0. 00001 4, 236 14 3 42
Bulidozer 320 HP 476 516 0.00001 4,236 2 2 44
Bulidozer 200 HP 306 32 0.00001 4,236 T4 2 28
Grader 366 497 0.00001 4,236 17 2 34
FEL 5 a3 408 443 0.00001 4,236 19 5 95
ANFO truck 170 184 0.00001 2,824 5 1 5
Fuel truck 128 133 0.00001 2,824 4 1 4
Yater truck n2 111 0. 0o0e1 4, 236 5 2 i
Service truck 8t 35 0.00001 4,236 - 2 5 Hil
Power distribution 167 181 0. 00001 4,236 8 2 16
Diesel Locomotive 470 510 0. 0000 4,236 22 ! 22
Crushing plant 1. 785 1,937 0.00001 - 4,236 82 t 82
Subtoial . 392
Others (15%) 59
Totai 451
Overhau}
Equippent unit price _ ’
Border . CIF Site Parts. Overhaul = Overhaul
Price w/o tax factor Interval Life tine GQverhaul cost/life Cost/year Unit cost
1000 USS - 1000 Uss /time _year year _ tine flife 1000 US$ 1000 US$ 000 USS/y
Dozer shovel 250 HP 306 332 0.1 2 BER 3 106 13 3 ’ 38
Bulidozer 320 P 476 616 0.1 2 8 3 155 19 2 ' 19
Bulidozer 200 Kp 306 332 - 0l 2 il 3 100 13 2 25
Grader 366 397 0.1 2 3 3 119 15 2 30
FEL. 5 a3 i 48 443 0.1 2 8 2 133 11 5 83
ANFO truck 170 184 [V 2 8 3 55 7 t T
Fuel truck ©i28 39 0.t 2 8 i 42 5 ! k)
Tater truck 102 HEH Gt 2 8 3 33 | 2 §
Service truck 51 55 01 2 8 2 17 2 5 - 11
Pover distribution 167 131 0.1 2 8 3 54 7 2 14
Diesel Locomotive 470 510 01 5 15 2 102 7 1 T
Crushing plant 1. 185 1.937 0.1 q 15 3 581 . . ¥ | 39
Subtotal : Co 304
Others (i5%) . _ 46
Total 30
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# 7.6 (1) BEIZTHREMRT—5 CLERR

Tyre
Tyre unit price
Border CIF Site Operation Consume Unit Tyre cost
- Price w/o tax Ho.of tyre Life ~ hour [vear
1000 USE OO0 USS hour h/hour, 9cs 1000 USS/y
Grader 4. 4, 4 4,000 4,236 4,2 3 59
FEL 5 m3 4.3 4.1 4 4, {100 4,236 4.2 5 99
ANFO truck 1.4 1.5 ] 4, 300 4,238 6.4 | 10
Fuel truck 1.4 1.5 ] 4, 600 4,236 8.4 1 10
¥ater truck 1.4 1.5 § 4, 004 4, 236 6.4 3 29
Service truck 0.9 L0 6 4,000 4,236 6.4 5 R¥)
Total . 238
Fuel and Lubricant
OQperation :
Diesel Load hour . consume unit  Total Fuel
. He factor h/year 1000 lir/y 1000 1oy
Dozer shovel 250 QP 250 0.11 4,236 116 3 348
Bulldozer 320 WP - 320 0.15° 4,236 203 2 40§
Bulldozer 200 1P 200 015 4,236 127 pA 254
Grader 254 011 4,236 118 3 354
FEL 5 m3 380 Y 4,236 177 5 885
ANFO truck 200 0. 06 2,824 34 1 34
Fuel truck 200 0.06 . 2.824 BT 1 34
Yater truck 40 -0.08 4, 236 102 3 306
Service truck 100 0. 06 4,236 25 5 125
Biesel Locomotive 1, 200 4. 06 2,824 203 1 203
Total . 2. 849
Electricity
: * Operation
Power rate Load hour k¥h/unit k¥h/year
k¥ factor - h/vear 1000 k¥h/y  unit 1000 k¥h/y
Crushing / Loading 500 0.5, 4.236 L2711 ] 1,271
Total - o 1271
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£ TT BEVZAFLTORRER
Coal density 1.21
808 Total Excavation (BCX)
= (verhurden removal + Coal + Coal density (BCM)
Parts

Machine parts
Consumable parts
Tires

269. 1 Tg/TBCA

Diesel oil 0. 5550 kg/TBCH @144 Tg/kg
Gas & Lub Diesel 0i1x0,20 (Gas:Lub = 20:80)
Electricity 3. 31 klh/TBCll 813. 2 Te/k¥h
@24, 53Tg/kh
Escalation from 1995 to 1999: ER = 0. 1319434
Explosives 0.21 ke/TBON 8138 Te/ke
Heat, water, printing & paper. cheap consumables and their

M & E Others

deprec1at10n costs for improvement in working environment
and workers' safety, communication, etc.

6.0 Tg/TBCH

Plus Boviromment  10.0 Tg/TBH  (Total 16. 0Tg/TBOK)

Salaries & Wages(S&W)

Engineers (Standard Number of ‘k‘orkers)x 860x<10* Tg/yX(Varmnce Factor)
Adm. Clerks ( # )X 385%x10® Tg/yx (. ” )
Skilled ( 4 )X 585x10° Tg/yx( ” )
Unskilled ( ” X 267%10° Tg/yx( ” )
Social insurance (8 x0.16
Royalties & Charges Natural resources, land, health insurance,
_ automobile property taxes, rail car standstill charges.
fire fighter & guard, business trip, etc.
Revenue X0, 06
+
(S&K) <0, 048
+
Coal(t)X27.0 Tg
+ _
TBCHX<1.01 Tg
Adjusted'()pe.rating Costs OEerating cost included in "After Tax Expenses” is added to
the cost.
A X009

A = Total operating costs— payable interest — depreciation
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£T8 BMYIAFLATOHRER
Coal density 1.21
TBCX Total Excavation (BCM)
= Overburden removal + Coal + Coal density (BCW)
Parts

Machine parts
Consumable parts
Tires

323.9 Tg/ TBCH

Diesel oil 0.4982 kg/TBCN @144 Ta/kg
Gas & Lub Diesel 0ilx0.20 (Gas:Lub = 20:80)
Electricity 1. 438kWh/TBCH @13. 2 Tg/k¥h- (1994)
824, 53Tg/kWh (1999)
| Iscalation from 1995 to 1999: ER= 0. 1319434
Explosives 0. 21 kg/TBCM 8138 Te/kg

¥ & E Others

Heat, water, printing & paper, cheap consmuables and their
depreciation, costs for improvement in working environment
and workers safety communication, etc.

20. 0 Tg/TBCM

Plus Environment 10. 0 Te/TBC (Total 90.0Tg/TBCY)

Salaries & Wages (S&M)

Engineers (Standard Number of Workers) X 860x10° Tg/yx(Variance Factor)

Adm. Clerks ( _ X 385x10°% Teg/yX( % )

Skilled ( 7 I X 585x10% Tg/yx( “ )

Unskilled ¢ ” )X 267x10° Tg/y *x( 7 )
Social insurance (S&¥) <0.16

Royalties & Charges

~Natural resources. land, health insurance,
automobile property taxes. rail car standstill charges,
fire fighter & guard, business trip. etc.

Revenue x0. 06
+
(&) <0. 048
+
Coal(t) x27.0 Tg
,..*.-

TBCHx1.01 Tg

Adjusted Operating Costs

Operating cost included in "After Tax Expenses”  is added to
" the cost.

A X 0.05

A = Total operating costs — payable interest — depreciation
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279 TROFME
1993 (Actual) 1994 (Budget) Used in Study
Coal Production (10%t) 503 - 650
Coal (1.21 t/nuf) (10"BCM) 415.7 537.2
Overburden (10?BCM) 1,042.9 2, 3610
TBCM (107 BCM) 1,458.6 2,898.2
Parts (10°Tg) 93.132.0 Not used
(Tg/TBCM) * 32,0 r (35.2)
Sub-materials
ex91031ves (1) 343.6 597.2
(kg/TBCM) 0. 236 0. 206 0.21
(Te/kg) 108 138 138
Others (10%Te) 9, 265. 2
(Tg/TBCM) ¥ 3.2
Diesel oil (t) ' 1, 098. 3 1, 609. 4 |
(kg/TBCM) 0. 753 0. 555 0. 555
(Tg/ke) 110 144 144
Gas & Lub (¥ of Diesel) 25 19.8 20
Blectricity (MWh) 6, 137 9, 591 o
(kWh/TECM) 4.27 3.31 3.31
(Tg/kW¥h) 4.4 13.2 13.2
M & E Other
heat 7,840.8
Water 152.2
cheap consumables 3h1.6
their depreciation 175, 8
improvemest in environment and safety for workers 7, 203. 1
printing, paper and communication 1,165.0
Total (10°Tg) 16, 888.5 -
(Te/TBCM) . 5.8 6.0
environment conservation costs (Tg/TBCM) ¢ 10

Royalties and Charges

natural resources

health insurance

land and auto

rail car standstill charges (10 Tg)
fire fighter & guard (10%Tg)
husiness trip, etc. (10°Tg)

Revenue X 0. 06

SEW X 0,048

T15.5 X 10%Tg
16, 944 g

| 376.2

]'

Revenue X Q. 06
S&W 0. 048
1. 01Tg/TBCM

27 Tg/coal(t)




£7.9 (D HROFBH

1993 (Actual) 1994 (Budget) Used in Study

After tax expenses

1) Cost portion to be treated as "operating cost” Chereafter : Adjusted Operating Costs)

. renovation in technological and working cenditions 1
- employees training ‘ Existing
- social development fund ’ Tx0.09
— food aid |
— fuel aid —————> Additional
—- compensational salary for disabled miners i Expansion
— pension supplement _ : Tx0.05
— bonus _1
- — compensation for red 1nk subsidiary '
9) Profit portion nto to be treated as "operating cost”
- dividend ' -1
« debt repayment i
- social development fund T 0
— compensation for red ink subsidiaries |

— construction costs of miner s apartment houses —
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Million US$
Capital cost *1 : Operating cost *2 Yearl
Year y
Existing  Addition Total ~ Existing  Addition Total Total
1996 1.7 0.0 1.7 2.1 0.0 2.1 3.8
1997 2.7 16.0 187 21 0.0 2.1 20.8
1998 2.0 20.0 22.0 2.1 0 2.1 24.1
1999 1.7 - 0.0 1.7 2.1 4.1 6.2 7.9
2000 3.0 0.0 3.0 2.1 4.2 6.3 9.3
2001 3.2 0.0 - 3.2 2.1 42 - 63 9.5
2002 0.7 4.0 4.7 . 21 4.1 6.2 10.9
2003 27 0.0 - 2.7 2.1 4.1 6.2 8.9
2004 1.3 0.3 1.6 2.1 4.1 6.2 7.8
2005 0.0 0.0 0.0 2.1 4.1 6.2 6.2
2006 1.3 7.9 9.2 21 4.2 - 6.3 155
2007 0.7 4.7 5.4 21 - 4.2 6.3 11.7
2008 - 0.7 2.6 3.3 2.1 4.1 6.2 9.5
2009 3.6 0.0 3.6 2.1 4.1 6.2 9.8
2010 0.3 0.3 0.6 2.1 42 6.3 6.9
2011 0.0 0.0 0.0 21 4.1 6.2 6.2
2012 2.3 4.6 - 6.9 21 4.2 6.3 13.2
2013 2.3 0.4 2.7 2.1 4.2 6.3 9.0
2014 2.3 7.9 10.2 2.1 4.1 6.2 16.5
2015 4.4 0.0 4.4 2.1 o 42 6.3 10.6
2016 2.0 0.3 2.3 2.1 4.1 6.2 . 8.5
2017 - 0.9 6.3 7.2 2.1 4.2 6.3 13.5
2018 1.3 3.1 4.4 21 42 . 6.3 10.7
Total 41.1 78.4 119.5 48.3 83.0 131.3 250.8
Note *1: Nccessary capital costs of "existing” arc the replacement cost of the existing
cquipment, '

Necessary capital costs of "addition” include both m1t1a1 and replacement costs for
additional equipment and facilities.
*2: Operation costs include yearly spare part cost, periodic overhaul cost and imported
consumable such as explosives,diesel oil, gasoline and lubricants.
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Million US$ as of 1994
Year Labor cost Electricity cost Others* Total
1996 0.4 0.4 2.3 3.1
1996 0.4 _ 0.5 _ 1.4 2.3
1998 0.4 0.5 1.6 2.5
1999 0.9 ' 1.0 51 7.0
2000 0.9 1.0 3.1 5.0
2001 0.9 1.0 3.1 5.0
2002 0.9 - 1.0 3.1 5.0
2003 0.9 1.0 3.1 5.0
2004 0.9 1.0 3.1 5.0
2005 0.9 1.0 3.0 4.9
2006 0.9 1.0 3.2 5.1
2007 0.9 1.0 3.1 5.0
2008 0.9 ' 1.0 - 3.1 5.0
2009 - 0.9 1.0 3.1 . 5.0
2010 0.9 1.0 3.0 4.9
2011 0.9 1.0 ' 3.0 4.9
2012 0.9 1.0 32 5.1
2013 0.9 1.0 3.1 5.0
2014 0.9 , 1.0 32 5.1
2015 0.9 1.0 3.1 5.0
2016 0.9 1.0 31 5.0
2017 0.9 1.0 - 3.2 o5
2018 0.9 1.0 3.1 5.0
Total 19.2 214 69.4 110.0

Note *: Others include domestic producted consumables (M& E others : see Table 7.9), profit -
distribution (after tax expenses : sce Table 7.9), inland cost for imported material (sec
Table 7.2) and royalties & charges (sce Table 7.9).
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