CHAPTER 3 CONCEPTS OF MINE PLANNING AND
DEVELOPMENT SCHEDULE

3-1 Mine Planning {see Fig. 3-1, 3-2, 3-3 and 34)

From the view-point of mine planaing, the investigated arca of approximately 26 kni? was
divided into three blocks, namely western, central and eastern block respectively. Each block is
geologically separated from other blocks by faultsffolds and the mining depth as well as the
number of mineable coal seams are pretly different between these blocks. Underground mining
will be proposed onty for the central block whese the number of mincable coal seams is the
least, the main seam 1o be mined is the deepest in all blocks and the mining ratio {m? of
overburdenftonne of as-received coal) may be more than fifteen to one.

In other two blocks, the total mining ratio was calculated at approxiniately elevea to one and
opea pil mining will be selected because of the increase in mineable tonnage and easiness of
excavation. The surface condilions are suitable for opea pit niining owing to the rock desest
areas and little rainfal). Accordingly, the mining activity will be reasonable planned mamiy by
open pit nining both in the western block and the eastern block.

The geological conditions of each block informed by geological investigalions are showa in
Tabile 3-1.

The solid volume of overburden indicated in Table 3-1 is the bulk m® of overburden limited
veilically by the boundary of ceal seam to be muined, and the stripping ratio indicated in the
same table does not represeni Lhe actual mining ratio of opea pit mining.

The figures in Table 3-1 were calculated For the spots with stripping ratio of tess than 10 to |

for the western block, bess than 17 to 1 for the central block and less than 12 to 1 for the
eastern block.

The depths of mineable coal scams vasy between the blocks as follows:

Block Mineabls seams Range i depih
Western block No. 5, No_ 3, No. 2, No. | IImto85Sm
Cenlral block No. 3 72mto85 m

- No. ! SSmioi2im
Eastern block No. 3, No. 2, No. } 4Smleo%l m

The principles for basic planning were following:
a)  Main preduction unit will be open pit.
b) Underground mining will be planned only lor the ceatral block and the annual
production rate is estimated approximately at 200.000 tonnes of air-dried basis

coal.

¢) The production capacity for the western block which is comparatively favorable
for open pit mining will be about 50 percent of total mine capacily.
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d) The mining cquipment to be selected are (o be world-wide popular. easy in
maintenance work, parts supply and multipurpose fype. Speciatly the erection
and construction at mine site must be simply and economically perfonned.

The niain notions of undesground mining method involved in plan are as follows;

Mine opening: Inclined shaft driven through rock formations toward
the coal seam

Main roadway: Cendgal main level entries in seam

Panel development: Priving of gate entries for longwall mining panels

Main road heading method:  Blasting, side-tippling loaders and mine car haulage
system

Main roadway supposi: Arched steel support

Main coat excavating method: Longwall retical system, blasting, pick bammer and
hand loading

Suppori in coal face: Hydraulic steel props and link bars

Face haulage machine: Double chain armoured conveyor

Gate haulage machine: Battery locomotive, mine cars

Haulage in main roadway: Battery locomolive, mine cars

Inclined shaft haulage: Winding machine for mine car haulage
Venlilation system: Centralized venlilation with a main exhaust fan

The main notiens of open pit mining method involved are as follows;

Overburden stripping: Overburden removal with shovelftrnuck

Shape of pit: Mutiiple stage bench cul

Coal ¢xcavation: Multiple seam mining with hydraulic excavatos/
buildozer

Preparation of overburden sinpping: Diilling with electric rotary dritl and ANFO
blasting

Parlings removal: Drilling with hydraulic drill, ANFO blasting,
leading and hauling with wheel roaderftruck or
scrapesfdozes

Coal loading and hauling: Hydraulic excavator and truck

Restoration of mined-out area: Fitling with overburden hauled and grading with

bulldozer and scraper

32 Pcoduction Scale

The mine production rate was determined, in addition to the principles for the basic plan
mentionned in Paragraph 3-1, by the major considerations were as follows;

a) A production capacity should be sustained for about 30 years.
b) Fach of three blocks conlains some baren or thin seam areas and the aumber of

boreholes penctrated in mineable seams is only moie or fess than ten in each
blovk.

1124



c)

d)

e)

Concerning the western block, the northern, eastern and southern parts are
Lmited with the thin seam area or barren area, accordingly the possible extension
of mineable ¢oal scams could be expected only toward the western outside of the
investigated area.

Concerning the centsal block which s limited with faults in western and eastern
paris and barren area in the nosthern part, the production rate to be planned 3s
underground mining method is restricted. The annual production capacity of
200,000 tonnes air-dried basis coal was reasonably determined by the main reason
of mineable reserves and also economical of equipment and mineable reserves and
the technical capabilities in mining indusiry in Pakistan.

Concemning the castem block which is limited with faultffold in the western part,
coal scams are thin in the eastern part and the northern part is barren.
Concequently the area lo be planned for open pil mining becomes long and
narcow shape in the direction of SN and the mining ratio is estimated to be
remarkably high. Because of unstable peological conditions, the share in

production rate of the casters block to total mine produciion capacity cannot be
dominant.

As a result of above-mentionned considerations, il was planned that the western block shoutid
coniribule the production as 50 percent of tofal mine preduction. Basteally the production
scale of each block was deiermined as follows: (Air-dricd basis coal without out-of-scam

dilution)

Western block (open pit mining) 500,000 tonnesfyear
Centrat block {undespround mining) 200,000 tonnesfyear
Fastern block (open pit mining) 300,000 tonnesfyear
Total 1,000,000 tonncs/year

In order to design a epen pit in the westera block as above-meationned production for 30
years operation period, i1 was necessary to suppose that the geological conditions of the
western boundary lmit of investigated area may possibly extend westward.

3-3 Planning of Developnient and Operation

3-3-1 Fundamental Data for Planning

The following data were prepared prior to commencing the planning:

a)

b)

d)

Topozraphic maps and dnillhole information
Various kinds of delailed iso-value maps for each block

Isopach maps and geological structure maps revised after myining constderations
for each coal scam

Iso-value maps of overbusdenfminable co2l ratio
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The generation of isopach maps and volumes are time-consuming and routine. As a resuli,
compuletized (echniques were investigated which take input data from a topographic map and
a set of drill togs, and create a serics of grid surfaces cepresentative of the ground surface and
the top and bottom of ¢ach scam of coal. The grids also are used to calculate the volumes of
coal and overburdea associated with any designated area of the investigated arca. The grid data
can be visualized as maps by using of a X-Y plotter. For underground mine planning, the all
diménsions of roadways, longwall panels and specific gravily are used 3s input data in order fo
caltculate the volume of waste material and tonnage to be excavated.

3-3-2 Underground Mine in the Central Block: “UNDERGROQUND MINE"

The posial is planned that shaft botiom will be situated at the center of total recoverable
reserves. The inclined shaft will terminate at the point of inlersection of No. | seam and at the
bottom of inclined shaft {wo main entries will be developed in No. | seam in the direction of
SN. The maximum gradient of main enfries was detesmined to the 1 - 150, considering the
battery focomoltive haulage. Because of the resisiction in gradient of haulage tracks, the main
entry is obliged to bend in the nosthern and southern arca. Fwo gate entries will be developed
from the main enfrics and a longwall- mining panel will be prepared belweea the two gate
entries. Considering the countermeasure against the sponfaneous combustion, the whole
mining area is to be divided into several sub-blocks with a certain number of fongwall panels
amd the safely coal pillar of 50 m to 100 m in width is provided between the sub blocks. For
the purpose of excavating the No. 3 seam, inclined shaft is driven upward from the No. 1 seam
to the mining area in No. 3 seam. The coal tonnage of each fongwall panel was calculated by
computer based on the input data of pancl dimension, working height, specific gravily and
others derived from the dritlhole lops.

3-3-3 Open Pitin the Westem Block: “WEST OPEN PIiT»

The initial box cut will be planned to be located close to the tine JT 16, JT 7, JT 9 and FS 19.
The working benches are cut as long as possible and advance gradually westward. A central
access ramp splits the east side of the pit. The first overburden excavating will be carried out
near JT 16 because of the best stripping condition with shallow overburden and low mining
ralio.

The pit design will be dene using various kinds of iso-value line maps of 1 : 5,000 scale. Bench
cul stripes were drawn pasalle] to the initial box cut line on the No. 5 seam level (o make the
mining arca spreading wesiward. Bascd on the stripes drawn on the No. § seam level, many
kinds of input dala were made and the computer simulation was pesformed using a
mathematic model. This simulation made the cutpuf data as the amount of overburden and
partings and coal tonnage for cach bench ¢ul.

Thea annual amount of air-deied basis coal of 500,000 tonnes was allocated for every year, and
in order te make the annual amount of overburden to be rwinoved as uniform as possible and a
ceriain amounl of in-pil ¢oal inventory, the allocation of the amount of overbunden to be
prepared and removed was revised,

To delemmine the required aumber of trucks for overburden hauling and coal hauling, a
computenzed shovelftruck simulation model was applicd.
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1-3-4 Open Pitin the Eastern Block: “EAST OPEN PIT”

The intial box cul will be planned to be localed parallel to the southern boundary of the
licenced area and the first bench cut commence, at the site close to IT 50. The working
benches cannot be prepared so long as that of the West open pit because of nassow mining
area. The benches advance gradually northward varying the lengih aceording Lo the mining
ratio. The procedure of mining plan will be sanie as that of the West open pit, bul the basic’
bench cut stripes were drawn on the No. 3 seam.

3-3-5 Surface Facilities

The sueface facilities for the mine complex will be planned to be well concentrated near the
portal of underground mine. The plan involves the raitway facilities, work shops, store houses,
explosives magazine, offices, substation, roads and ether support facitities.

3-3-6 Coal Preparation Plant

For the benefteation of coal to be transported to the power station, a preparation plant will be
planned to be situated near the undergzround mine. The sun-of-mine coal from open pit hauled
in trucks to the ROM heopper and thal of underground mine in hauled by mine cass and
conveyors 1o The ROM hopper. The ROM was designed to be treated in hand picking method
and waste rock of 4 % will be eliminated by manpowes. After the treatment of hand picking
the clean coal will be loaded into wagens. The raw cozl feed rate is destzned at 100 tfh.

3-3-7 Coa? Transportation

For the purpose of shipping the clean coal to the power station at Jamshore, the railway was
pianned (o be situated near the underzrsound mine. The run-of-mine coal frem open pit will be
hauled in trucks to the ROM hopper and that of underground miine hauled by mine cars and

1-1-8 Cosl Production and its Design Criteria

The construction period was scheduled to terminale at the end of 1985 and the operating
period begias consequently in 1986, Calculated the coat tonnages (air-dried basis and no out-of
scam dilution} to be excavaled and based onr these values, ROM coal and the clean coal
tonnages were computed with the following parametess:

Area Underground mining COpen pit mining
Volumelric calculation By panels and roadways By unit bench cuts
Specific gravity of coal (No. 3 seam) 144 (West Q)P No. 5 seam) 1.55

No. I scam) 1.41 — 1.64 {West O/P Nos. 3,21 seam) L.54
(Yast OfP No. 3 scam) 1.45
(Fast OfP Nos_ 2,1 scam) 1.53

Geolozical safely lacior T0% S0 %

Recovery ralio 95 % 20 %

Out-of-svam dilution 4% 5<%

Min. minecable thickness 0.90 m 0.50m
of coal

Min. thickness of parting — G.30m
selected
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In addition to above-mentionned parameterss, the total moisture of ROM was estimated al 25
percent and the amount of waste eliminated by hand picking in the prepasation plant was
defined to the 4 weight percent of total ROM. The tonnages of ROM and clean coal and the
quantity of clean ¢oal are summarized in Table 3-3.

3-3-9 Geonicchanical Aspecis in Design of Lakhra Coal Mine (Refer ANNEX 2, 3)

Geomechanical aspecis were carried out for the general consideration of displacement and
stress distribution in the vicinity of inclined shaft under the effect of excavation as well as in
the vicinity of main entries in seam under the effect of approaching scam excavation in
underground mine,

Geomechanical considerations also were applied for the slope stabilily problem of open pit by
same manner as for undeeground mine structure.

For this purpose, the “Rizid Bedy Spring Models (RBSM)” was applicd as a practical method
of limit analysis of geaeral solids and structures by wsing these new discrele models.
Displacement and siress distribution were graphically represented by using computer graphics
to obtain the visual concept of the vanation in geomechanical behavior of undergzround
struciuse aad surronnding rock.

After examinalion of proposed problemis by the information derived from compulesized
analysis, it is concluded that the planned struciures in underzround mine as well as the pit
slope desizned in opea pit mining can be always sustained in safe condition.

3-3-10 Pawer Supply in Initial Developing Stage

In this initial stage of the mine development, the mine subsialion is not working yel.
Therefore, it is assumed that for the time being temporary powers supply for the stripping work
in the east and wesl open pit, 2,000 kVA each, utilizing huge electrically operated shovels and
drills wilt be provided by WAPDA.

However, two units of mobile type dicsel generatoss, 100 kVA 400 V 3 phase cach, one in
operation and one standby, will be provided at the underground mine portal area to supply the
power for the construciion andfor installation of the mine subslation and workshops
concentrated within the postal area and for the lighting for night work and the worker's camp.
After the completion of the repular power receiving and distribution system, the generators
will be used for emergency purposes, especially for water drainage in the open pit in case of
power failure in heavy rain expected every rainy season.

3-3-11 Power Supply in Operating Sfage

The total installed motor capacily in all over the mine al this stage is anticipated at ap-
proximately 7,000 kW. It is assumcd that the power will be sapplicd by WARDA at 33 kV 3
phase 30 Hz to the mine substation, 4,000 kVA 33 kV/3.3 kV, installed at approximate load
cenlre of the collicay by means of adequate capacity of the overhead line and then, after
measuring, distribuled to each area ¢ither at 33 kV or 3.3 kV. The installed motor capacily
and distnbution voltage in each area are showa in following table.
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Instatted Motor Distribution

Arca Capacity (kW) Yoltage (kW)
Fast Open Pit 1,760 33
West Open Pit 1,760 33
Underground 9230 33
Preparation Plant with Coaveyor 600 33
Beli & Tippler for Y/G Raw Coal
Susface 1,950 33
Total 7,000

 is assumed that 33 kV {ransmission line for the mine and 3.3 kV andfor 400 V distribution
line in Khanot arfea for the resideatial area and water supply facilities will be provided by

WAPDA at cost the same as the other infrastruciure, such as the bungalows, colonies and rest
house, elc.

3-3-12 Mine Substation

Mine substation will be provided at approximate load Centre of the colliery. The substation,
4,000 kVA 33 kV/3.3 kV 3 phase 50 Hz, will be outdoor type and of dusiproof consteuction
excepl supervisory board and other swilchgear, ete. and will be able to operate under severe
conditions of high ambient temperature and sand storms.

The supervisory board and all switchgear as well as the storage batledes, ete. are installed in
the conlrol room provided in 1he adjascent power house, and from here the substalion will be
supeivised and controlled by the shift working operators,

3-3-13 Power Distribulion Faciliiies

Overhead power lines will be used for the surface power distribution system. For the open pit
mine the power will be supplied at 33 kV (o eliminate the voltage drop caused by extremely
high load current and long distribulion distance, as well as to minimize the used cable size. On
the olhes hand, the power for the underground mine and surface facilities will be distsibuted al
3.3 KV because of their relalively short distribution distances.

For the undesground power distribution either armoured cables or cablyre €ables will be used
within the vndesground mine,

3-3-14 Emergency Power Supply Equipment

It is recommendable to provide the emergency generator in the mine to supply the power
only for such safety facilities as the main ventilation fan and lighting equipment in case of
power faitlure from the power source side the same as in the other PMDC coal mines.

Therefore, in addition to aforementioned 2 x 100 kVA of generators, 2 nos of 500kVA
3.3 XV 3 phase diesel generators will be installed in the power house constructed adisscent to
the mine substation. All switchgear of the mine substation is 2lso installed in 1the power house
for the convenienoe of the chanzeover of boads in case of power failure.
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3.3-15 Communication Facililics

The collicry comnmumnication is carried out by means of telephone, wireless and inductive radio
systems.

For the gencral communication inside and oulside of the colticry, 100 ciscuits of the internal
line capacity private tetephone system with 2 circuits of office lines will be ulilized.

In addition, the wireless system for the obcn pit mine, the inductive radio system for the
undergeound mine and the paging system for the coal preparation plant witl also be provided.

3-3-16 Lighting Facilities

The adininistration oftice and other surface facilities will be equipped with adequate lighting
fixtures and, in addition, proper outdoor lights will be provided for the underground mine
portal area, outdoor stock yard and major roads within the mine, ele.

The mobile lighting towers in open pil and the explosion-proofl fighting Nxtures for
underground will also be installed to improve the wosking conditions, as well as to prevent
accidents.

34 Coal Production aad Recoverable Coal Reserves (see Fig. 3-5)

Th¢ life of underground mine will be ended in 2012 with the operating poriod of 27 years,
Total tonnage of undcreround mine will be estimated at 5,119,000 tonngs {air-dricd basis).
This figure is equivalent to about 80 percent of the recoverable geological resenves. The main
reason of the reduction in tonnage is that the mincable area was decseased to be about 80
percent of the originally calculated area. The shape of whole area is not suifable to the
systematic underzround layout with high recovery satio and the eastern parl where loose sand
formations cover the coal seams was rejected Lo be planned.

The Fast open pil will be planned for a period of 30 yeais operation. TFhe mining ratio
becomes remarkably high in nozthern part and the whole shape of mining area is generatly long
and narrow. Therefore, it is not expectable to plan a large scaled open pil wilh systematic
stripping layoul. To make up for these disadvantages in open pit mining, it musl be necessasily’
supposed that the geological conditions of the western boundary himit of invesligation may
extend wesiward in planning of the Wesl open pif. However the mining area was decreased to
be 80 percent of the originally calculated area. In planning of the East opea pil, the mining
area will be only 30 percent of the orgiginally calculated area.

The total mining area was resulted to be 58 percent of the initially proposad area and the total
production tonnage was estimated to be 52 percent of the original calculation of mineable
TeseVes,

The proportion of underzround mine opea pit in production tonnage was 12/88 in the phase
of geological studics and 19/81 in the phase of mine planning. The mincable reseives for unit
arca was consequently decreased to be about 90 percent of that in the geo!c)gical studics. By
teason of above-mentioned situation, the decrease in produclion was reflected directly by the
decrease in mineable area.
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TABLE 3- 2

Comparison of Coal Reserves

Description Geology (A)| Mining (B} | Difference (A/8)
Undergorund )
i ; 103 5,717 4,680 82%
Mining area 102 xm s s
Recoverable Coal Reserves 103x ¢t 6,499 5,119 30
Coal Reserves per area t/m2 1.1 1.1 -
Production ratio Z 12 19 +58%
Open Pit
Hest _
Mining Area 103xm2 2,353 2,100 82
Recoverable Coal Reserves 103x t| 15,226 13,703 80
Coal Resérves per ton t/m2 6.5 6.5 -
tast o
Mining Area 103xme 6,817 1,860 27
Recoverable Coal Reserve 103x t 31,933 9,109 29
Coal Reserves per area t/m2 4.7 1.9 -
TOTAL
Mining Area logxmz 9,170 3,960 43
Recoverable Coal Reserves 107°x t 47,159 22,812 48
Coal Reserves per area t/m? 5.1 5.7 m
Production Ratio % 88 81 9z
GRAND TOTAL
Hining Area 14,887 8,640 58
Recoverable Coal Reserves 53,658 28,007 52
Coal reserves per ton 3.6 3.2 89

PRODUCTION (000') tons

Bescription |as Received E“ﬁ!?ﬁ{¥§n°‘
Undeérground 6,765 6,494
Open Pit Westi 18,030 17,129
fastl 11,985 11,386
Total 30,015 28,515
GRAND TOTAL 36,780 35,009

Air dried pasis

5,195
13,703
9,109
22,812
28,008

HI-37




1
§°s L28's 6L 062 VEL 6" 209°6¢ 21062 6959 0BZ'9e | su0t0 89,9 1939L
64 9ee't 102 B'ET oL s 196 96 - 566 §66 - 02
6's pR'e 20 g'e? g9l 84 196 196 - 566 11 “ 2102
£'S see'e g oz g'eg £'94 $'L 196 196 - 566 411 - 102
0'9 ove'e g0 §'62 L9t v'L gLl 056 £s1 N 66 451 2102
0'e 0eg't 661 892 o' 84 L2 646 v AT 800° L 174 1102
6's §6L'c 961 v'4e il o'e 083 | 246 952 042°1 L0t £92 0102
69 GLLte 0Bt L9 £'8l '8 sv2' | 686 952 992", £230° | £92 6002
6'S £9L'C (31 99z ¢'8l v'8 §vet L ges {82 g2 220 9 00z
6'S 054tE 0 02 862 A L'8 202 586 414 2t 8L L v82 4002
6'S Lyete 002 g'5e FARAl '8 gea'l 36 152 ETTAR) BLO'L 5% 9002
09 054°¢ 2'ee §'a2 Sl ¢'e Fr Al 186 314 oLl G10° L {52 4002
2's 30 06l L9z £el '8 92l 8Lé 892 982t 210°1L vid #002
6'S §98'¢ 6Lt 657 8 il L'g LETL 696 97 a2t 2001 §.2 002
6's gsa'e o'el 09 8 4L '8 gee'L 046 292 842"\ 200" L 542 2002
8's £88'¢ 0'2t 092 8Lt 's L8201 06 92 et £00* L £42 1002
'S 686°¢C Faral 6'0¢ VL B veitL 756 092 el 846 992 000z
8'§ 585 861 062 (4} 64 azetl bre-S 252 g9zl 400 L 842 6661
8°5 §58'C 2'02 ¢'g2 V4L 6L L GLé e 482" L 00" L 052 2661
2°s et 12 s'wl g'otL &L gL't 895 89 982" L 200 L T4 1661
8'¢ 82{'E 8l g9l 8'st Iy gLzt 696 062 692" L 200" L {82 9661
8's 92i'¢ g% - L9t [ A48} £96 052 1921 100" L 092 9661
'S £99°€ 12 £'62 g4t 0’8 ke 696 862 92" 200" L 592 w661
g's 889t 0 §'82 54\ 0’8 izt 896 €L 282'1 200" L o8¢ L661L
¢ 098¢ 91 992 2'8l ¥'8 £E2°L L66 2 £L2*1 v20° L 692 2661
9's gL6°¢ LA 092 8Lt A LT 266 §6e 92921 g20° L tr2 1661
65 1198 4'8l B'ee £ el §'L Pt 4% ve vee'l $00" ¢ vl 061
6'S 656°¢ 61 §'E2 L" 9t v 40241 2.4 1t L2l 500" L L2 8861
6'S £98'E §'6l £rie 09 £ 20 (43 1344 4721 §00' ¢ 863 8861
0% 126'¢E 1'02 £'g2 09t £ b95 254 2ie 966 254 662 1861
-] ee'e 812 922 56 'L tEl 209 18t 84 £29 L 9861
29 Le'e 802 98l 2'9l ! §lE L0g 8L 0£g LLE 6L $961
U9 £64'C Loz \'92 64t '8 L2 g2l v Lt LeL v 861
[EXTTENCED) CEN/1ean) | (1uwdddg) 19301 SIRLING | JUdIYUT 1oL 3ld wedy [ punoes/n
anyeIne 930" S.ruw\,..mp!c.ex Gy G N8 1Ol (eauuoy 011, U0LIINp0Aa 3hg updp | puncud/n oo
NY 32 (souudd ¢0L) QININ WO “W'O°Y
VOTLONG0%d W03 NYIT3 ONV W09 80 AYUAANS  £-% DIVl

111-38



CHAPTER 4 UNDERGROUND MINING
4-1 Mining Plan

The mining plan developed invelves the extraction of 6,589,000 tonnes of clean coal and
6,765,000 tonnes of raw coal (ROM) from No. 1 and No. 3 seams based on exploration study,
which 6,202,000 tonnes are obtained from No. 1 scam and 563,000 tonnes are obtained from
No. 3 seam. (details in Table 4-1)

The mining area is located at central block between fault A and fault B-1, and the easlem

boundary was planned by the thickness of direct roof on the coal seam having more than two
meters for the loose sand.

The major considesations for the developmeit of this plan were as follows:

Seam thickness is considered mineable more than 0.9 m..

Geological factor of 70 % was used to oblain the coal production.
o  Mining recovery factor in the longwall face of 95 <t

Out of scam dilution of 4 % has been estimated.

Workable height between 0.9 m and 3.0 m were se’cwd.

Specific gravity is 1.53 for Ne. 1 seam and 1.44 for No. 3 seam.

A pioduction rate sufficient to produce approximately 250,000 tonnss of raw coal has been
established.

The operation will be based on an operating schedute of 3 shifls per day, 6 Jdays per week, 300
days pes year.

The produciion during operating period from 1986 to 2012 is provided continuously for 27
years at an average of 243 000 {onnes clean coal per year as received base.

The developing work of this mine will commence in 1984, the mining production will be
terminaied in 2012. (See Table 4-2)

4-2 Mine Development {see Fig. 4-1,4-2)
(n Mine Development Schedule
Mine development schedule for initial 2 years and 3 monlhs is shown in Table 4-3.

2) Inclined Shaft

Two main inclined shalls, each 462 m long, will be the main ealries to the mine from the
surface plant side. The rock inclined shafts will terminate at the point ef intersection with No.
1 scans. Both shafts will be driven at minus twelve degrees of gradient, The shafts will be 4.2 m
wide 2nd 3.0 m high (inside), and effective scctional area of 11.2 m? and driven on 55 m
centess. The shafts will be supported by arched support at one metee centics.

The gradient of inclined shafts i3 selected considering the availabilitics of alternative
teanspoilation system, travelling purpose and drifting speed. The location of portals were
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provided for that the shaflt bottom witl be at the centre of coal reserves and transpoitation of
coal.

The shalts wilt be driven conventionally utilizing blasting, side-lipping loaders and mine car
winding system. The planned sate of advance will be 2.7 mfday for each shaft with overall time
schedule of 8 months. A crosscut will be driven at the halfway of shafl, and also fan drift of
10 m long will be provided with the concrete structure.

&3] Cennecting Entry

Two connecting entries, each 100 m long, will be driven in No. 1 seam connecting the inclined
shaft and main entsy. The entries will be 4.2 m wide and 3.0 m high {inside), and effective
sectional area of 11.2 m? and driven on $5 m centres. The entries will be supported by arched
suppoit at one mictre centres,

The intake connecling entry will be directly connected with the intake main entry, used for
mine car swilching. The relurn connecting entry will be connected with the return main enliy
alter overcrossing the intake main entry.

A crosscut will be driven belweea {wo connecling entries at the bottom of inclined shaft
provided with the concrete structure, used as the B_L. batlery charging station.

1) Main Entry

Two main entries will be driven on 55 m centres from north (o south in the central part of
mining area for use as main airway and (ransporlation roadways provided with 11.2 m? of
cfiective sectional area supporfed by arched support at one metse cenlres,

Two main entrics will be connected every 120 m by crossculs provided with 80 m? of
effective sectional area and suppoited by square sei.

‘the maximum gradient of main enlrics was determined to the F:150, considering the ballery
locomolive haulage. Because of the restricion in gradient of hautage tracks, the main entry will
be obliged to bend in the northern and southem area.

The main entsies will be driven ulilizing blasting, side-fipping loaders and mine car haulage
system and the planned rate of advance will be 2.7 mfday.

{5) Gate Entty

Gate entries will branch oul from main entries o prepare longwall panek. Two galte entrics will
be driven for one lorgwall panel, main gate enlry for air intake and transportation of coal and
materials and tail gate entry for exhausl air. Each main gate ealiy will be used as the tail gate
eniry for the next longwall panel.

Gate enlries will be supported by square sef and effective sectional area will be 8.0 m? for

single track and 9.5 m? for double track. The double track will be 50 m long evesy 300 m of
main gale enlry provided for mine car swilching.
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Gate entries will be driven utilizing bakling, gate-end loaders and mine car haulage system and
planned rate of advance wilt be 2.7 mfday.

{6) No. 3 Seam

Two rock inctined shafts, each 72 m long, will be driven af a positive gradient of Iwelve degree
for No. 3 scam development. The shafts will be driven from the gate entry of No. 1 scam and
terminate at the point of intersection with No. 3 seam, then main enfrics and gate entries will
be driven simitarly as No. | secam development.

{(7) Pumping Station

Pumping station and drainage sump, 55 m in length with concrete structure, will be tocaled
between intake main enfry 2nd relurn main entry at the end of connecting entries.

(8) Mining Layoul

Mining area will be divided into eleven blocks for the purpose of preveating loss of coal resenve
due to sponlancous combustion. Fach block will be separated by 50 -- 100 m width of safely
pitlars_ In each mining block only one longwall face will be operated.

First tongwall face will start at A-1 panel nearest to the boltom of inclined shaft and second

face at B-1 panel one year later to achieve the full production. The sequence of longwall face is
shown in Table 4-4.

4-3 Miaing Plan
4-3-1 Mining Method

Longwal! reireat system is selecied as a mining method based on the consideration of foltowing
items;

o  Geological structure

o Production scate

Extraction ratio

Produciivily

Mine safely

Capabihty of equipment maintenance and repair
Spontaneous combustion

-4

[- I -]

Schemalic concept of longwall retreat system is shown in Figuse 4-3.

Coal mining in longwall face is planned to commence al the dead-end of each gale eatry,
advance loward the main entry and terminale leaving safely pitlar to protect the nrain enlry.
The width of safely piflar is 1060 m in the block undeveloped inbye like block A and B, and
50 m in the block develped outbye like block D and G. These safely pilfars and coal pillars
between the main entries are recovered by pillar splitting after longwall mining.

Pillar sphitting is performed from the deadend of main entriecs keeping one panel from the
operating longwall panel.
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Mined oul panel is scaled off by Iy ash packing in each gate entry, and mined out block is
sealed off in each main entry. Safely pillar between the blocks are left intact as a
countermeasure to spontancous combustion.

4-3-2 Longwall Mining

The longwall mining equipment is sel up across the 120 m face. Using pneumatic picks or
blasiing coal is broken and fed onto the face conveyor which is installed paratlel and adjaceni
1o the longwall Face and is pushed forward by hydraulic shifters as the coal is mined and roof
support advanced following the coal face. Al the main gale entry the ¢oal from the lace
conveyos is discharged onto the stage loader which transfers the coal into mine cars. The stage
loader is located in the main gate entry adjacent to the fongwall block of coal.

When the fongwall face is mined back to the main eatry leaving 100 or 50 m safely pitlar, the
fongwall equipment is disassembled and removed from the completed longwall lace as quickly
as posstble then moved to the next longwall face and set up.

H Mining Method

Face lay-out is shown in Fig. 4-4 and the design criteria is shown in Table 4-5.

One crew consits of lwo workers, in charge of each 3 m along the face. 120 m face is separated
in four 30 m lengths, and 10 crews are in charge for each 30 m. The sequence of niining
operalion is as follows; (shown in Fig_4-5)

1) Coal face is broken by use of pneumalic picks or blasting where necessary.
2) Coalisloaded orlo the face conveyor.

3) Link bars are connecled forward to cover the newly exposed roof.

4) Face eonveyor is pushed towards the face.

5) Hydraulic props are sel beneath the link bars to support the toof.

6) Props of poafl side are drawn (o vacate the roof of goafl and allow il lo collapse.
The number of workess for one face is as follows. {per shift)

Coal winner 40
Shot firer
Prop drawer
Stable

Packer

Piop Counter
Salvage

| N ome oW N B

“Total: 39 men/ I‘agl_shifl

And the number of workers for face maintenance is 11 men/facefshift.
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(2) Equipment and Materials

The face will be supported by hydraulic props (shown in Fig. 4-6) and 1.2 m link bars (shown
in Fig. 4-7). As the maximum stroke of hydraulic props is 0.9 m, to meet the variation of
working height ltom 0.9 to 3.0m, two or three types of props in different lengihs and
extension tube will be installed. The required number of props witl be 560 for one longwall

face including for the stable and gate entry. High pressure water will be supplied by a plunger
pump {40 kw x 60 2fmin x 200 kg/cm?, shown in Fig. 4-8).

Face conveyor will be 60 cm wide double chain type (10 kw x 120 m x 100 t/h, shown in Fig.
4-9) and stage loades will be also double chain type (22.5 kw x 60 m x 100 t/h).

Three sets of mining equipment will be provided including one sets for standby.

Mining equipment will be replaced e\'ery 5 years and 10 % of FOB investmeat value of each
equipment will be the annual maintenance cost.

Materials for longwall mining are shown in Table 4-9.
4-3-3 Pillar Splitting {sec Table 4-7}

Pillar sphitting will be performed by room and pillar method. Face will be supported by 3.6 m
I-beam square set at one meter venlers. One pillar splitting face will be operated by 7 workers
in three shifls operation.

Coal will be loaded onto V-1ype chain conveyor by hand after blasting and loaded into mine
cars al gate enfiy or main entry. The size of safety pillar was planned 25 ny x 25 m and the
maximum ¢nlry length 100 m.

Two sets of mining equipment will be provided including one set for standby. Replacement
and maintenance cost will be same as longwall mining.

Materials for pillar splitting face &s shown in Table 4-6.

Piflar splitting workers will be employed from 1998, In 1939, 1990, 1993, 1994 a pari of
longwall workers witl be in charge of pillar splilting.

. 44 Road Heading {see Table 4-8)

Two crews each consisis of 7 workers will be in charse of driving the inclined shaft, and aflter
completion of the inchaed shaft and connecting enlry, four crews will b= in charge of road
heading, iwo crews for main entry and other two ¢rews for gate entry. Road heading of main
enlty will be finished in 1997, then (wo crews will be in charge only for gate entry.

It will take 24 months to develop the Gest longwall face A-1, 8 months for inclined shaft, 8
menths for connecling entty and main entsy and 8 months for gate entry and tongwall face.

Sequence of road heading face is shown in Table 4-3 and annual lengih of road heading is
shown in Table 4-9.
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4-4-1 Road Heading Method and Equipment
1) Drilling

Two air jack hammers will be installed for each face. The drilling depth was planned 12 m
using 22 mam x 1.6 m rod and 38 mm bil.

(2) Blasting

Ammonium nitrate explosive and mili-second detonators will be used for blasting both for coal
and rock. Required amount of explosives was estimated 300 gfm? for coal and 1,000 g/m?
for rock, 200 g for each drill hole. Sand andfor ¢lay will be used for tamping and also water
tube for coal.

3) Loading

Slope type side-tipping loades will be used for inclined shaft driving. After completion of
inchined shalt side-tipping loader will be diverted for connecting entry and main entsy driving.
Gate-end loader will be used for gate entiy and cross-cut driving. Cozal and rock shoutd be
foaded separately into mine cars at the face.

(1) Support

Inclined shaft, connecting entry and main entry will be supporied by three pieces 142 (ype
steel arched suppori at one micfer eeatres, Cross-cut and gale entry of single track will be
supporied by 3.0 m -beam square sed and pate entey of double track by 3.6 m I-beam squase
sel at one metler ¢entres,

(5) Road Heading Equipment

Road heading equipment will be replaced every 7 years and 104 of FOB investment value of
each equipment will be the annual maintepaace cosl.

(6) Qthers

Fan roadway, B.L. batlesy chareing station and pump slation will be provided with 30 cm
thick concrete struclure.

4-4-2 Materials for Road Heading

Materials for road heading is shown in Table 4-10. Steel materials, some timber and sleepers
will be salvaged and re-used for development. Details are shown in Table 4-11.

4-5 Roadway Maintenance

Each main gate enlry is used as the tail gale enlry of next panch. The sectional area of main
gate entry will be decreased due 1o geomechanical influeace of advancing face. The supports of
main pale ¢cnlry will be repaired or ro-supported as face advancing by gate maintenance crews
stationed in each block oa the three shiftsf/day. Rock dusting, track maintenance and other
roadway maintecnance are performed by other c¢rews on the one shift/day.
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4.6 Ventilation
4-6-1 VYeatilation System

Although the emission of inflammable gases are assumed (o be very small, {or the purpose of
cleaning up blasting fumes and keeping working condition suitable, mechanized ventilation
system will be proposed.

Main exhaust fan will be instalted on the top of No. 2 inclined shalt connected with fan
roadway. The maximum air flow is about 5,000 m?/min and the maximum required

ventifating pressure is 175 mm in water column. The main fan is axial flow type and the
required power is 300 kW,

During the initial development stage, Torcing fan of 153 kKW will be used with 30 and 24 inch
diameter ventilation tube. This ventifation equipment will provide adequate quantity of air
flow to the road heading faces.

The main ventilation system during the whole production period of the underground mine will
be a centralized ventilation system. Intake air Rows via No. | inclined shafi, intake connecting
enlry and intake main enfsy then through each face. Exhaust ais flows via return main entry,
refurn connecting entry amd No. 2 inctined shaft.

The required quantily of air ilow was calculated by using computes simualation program: for the
year 1992, 1997, 2002 and 2007. The input data are shown in Table 4-12, and the result in
Fig. 4-15 to Fig 4-18.

46-2 Auxitiary Ventilation
(1) Longwall Face

Required amount of air flow was planned 700 m? /min for each face. Intake air flows via the
main gate entry, exhanst air flows via the fail gate entry and overcrosses intake main entry by
air crassing then flows into relurn main entry.

(2) Road Heading Face and Pitlar Splitting Face

Required quantity of air flow was planned 300 m? /min for cach face. Auxiliary forcing fans
15 kW, 7.5 kKW, 2.2 kW installed in intake main entey will provide ventilating air for each face
via 30 and 24 inch diameter ventilation tube.

(3} Others

In the compuler simulation, air leakage of each cross-cul in main entiy was assumed to be
50 m? /min to make the tofal veatilating eMiciency about $0%. Some crossculs might be
sealed where necessaiy. For B.L. baltesy chazing station and pumping stalion,
50 ~ 250 m? min of ventilating air will be provided.
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4-6-3 Scaling
Mined out pancl will be seated on gate entry and mined out block also sealed on main entry by
5 m thick iy ash packing. Fly ach recovered by the dust collector at the power plant, is

transpoirted underground in mine cars, injected by slurry pump after mixing with water.

For countermeasures (o spontaneous combustion, gas patrols go round each sealing and
observe gases and tempesature, ete. in each scaling.

4-7 Haulage

4-7-§ Haulage System and Method

1) Raw Coal and Waste Rock

Raw coal and wasie rock from each face loaded in 2.0 m? stee} body mine cars {shown in Fig.
4-21) is tsansported by 8 or 10 t battery locomotive (shown in Fig. 4-19, 20) through main
gate eniry and intake main entsy, then hoisted up to the surface by 200 kW single-drum hoist
through No. | inclined shaft. On the surface after dumping by tipples, coal is Lransposled by
belt conveyor to the preparation plant, and waste rock is transported by 321 dump truck to

the disposal area. On the surface, 6 t diese) locomolive is also used for mine car switching.

(2) Materials

Materials are loaded into mine cars or material cars on the surface slock yard or workshop and
transported into underground.

{3) Workers
No fransporiation for workers is provided.
4-7-2 Haulage Equipment

The required number of each equipment is, 225 for mine cars, 10 for materials cars, 5for 81t
battery locomotives, § for 10 ¢ baltery locomotives and 2 for 6 t diesel locomolives,

Daily amount of transporfation is 760 tonnzs of coal and 160 tonres of rock in 12 hours
operation.

The unil weizht of steck rails is 22 kgfm for inclined shaft and main ealry and 15 kg/m for gate
entry and surface. The tsack is double for intake main eplry and single for others.

Haulage equipment will be repaleed every 7 years and 10 % of FOB investment value of cach
equipment will be the annual maintenance cosl.

4-8 Water Supply and Drainage
Water yicld underground is estimated vesy small. Only during rainy season some water may

peimeate uaderground. Water undesground flows into the sump and is pumped up through No.
2 inclined shall to the surface. The quantity of drainage was ¢stimated | m? fmin.
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The quantity of water to be supplicd for pneumatic jack hammer plunger pump, fly ask
packing and spinkling was estimated 0.5 m? /min.

(1) Drainage

During the initial development slage, fwo submersible pumps (15 kW x 100 m x 0.4 m? /min,
15kWx 15mx 0.2 m*/min) will be installed. For main drainage, two tusbine pumps
(55 kW x 180 m x 1.4 m*/min)} will be installed at the pumping station and the capacitly of
sump will be 100 m3.

{2 Water Supply

One turbine pump (45 kW x 280 m x 0.5 m*/min) wili be instafled in the bofiom of inclined
shaft and provide water Lo each face.

3) Piping

The diameter of piping is as follows.

Drainage Supply
Inclined shafit 4in. 4in.
Main enlry 2in. 3in.
Gate entry 2in. 2Zin, I in.

4.8 Compressed Air

Pneumatic equipment and air consumplion are shown in Table 4-13. The required quantity of
compsessed air is 90 m? fmin in total, provided by two units of 240 kW and one unit of 75 kW
compressor installed near the porial of No. 2 inclined shaft. Compressed air will be supplied via
8 inch pipe in No. 2 inclined shaft and 6 inch pipe in main entry and 4 or 2 inch pipc in gate
enlry.

4-10 Electrical Equipment
) Power Disiribution Sysiem

The tofal installed motor capacity within the underground mine is estimated at 930 kW and
the dzail is shown in Table 4-14.

The power will be supplied by means of 3.3 kW overhead line up to No. 2 inclined shaft poital
and beyond that, by armoured cable through No. 2 inclined shaft (o the main switch room
provided at the bottom on inclined shaft.

The main swilch room consists of some dry type H/T line switches, from which the power will
be distributed to the underground subslations provided at the load centre of cach section by
means of amouted cable,

The undeszround substation is composed of 300 kVA, 200 kVA or 1SOKVA 3.3 KW/400 V
mine power cenlre with 1T and L{T air circuit breakess, LT canth relay and gate and boxes,
and the power will be fed to each machine by cabiyre cable,
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All electrical equipment used in the undergound mine will be explosion proof or intrinsically
safe construction.

Typical one line power distribution diagram in the vndesground mine is shown in Fig. 4-22.
(2) Operational Centrol and Supenvisory System

No remete supenisory system is used for the underground equipment, and the operation of all
equipment will be supervised and inspected by the foremen and electrical workers coneened.

[n underground no operator is posted to control and supesvise the pumps and ventilation fans
which are operated automatically or continuousty. llowever conveyors, hoists and batfery
chargers for the battesy locomoltives are controlled and supervised by individual operators.

(3) Communication System

The communication for the underground mine is carried oul by the combination of telephone
and inductive radio systems.

The telephones will be installed not onfy by the eatrance of each tongwall face but also al the
other key points such as the porial and bottom of the inclined shaft and the battesy charging
station, ctc. The system will be used for inter-colliery only and cannol o used for ouiside
calls. All telephones used in the underground mine will be of explosion pioof construction.

The inductive radio communication system consists of the fixed station inslalied in the mine
oflice on the surface and the intrinsically safe mobile stations (portable transceivers) carried by
the underground persennel such as foremen and, in addition, gas patrols, electricians and
mechanics who have the chance te patlrol every nook and cranny underground. The audio
communication is carried out between fixed station and mobile station as well as mobile
stations with ¢ach other using the antenna wire spread out throughout the underground. The
system, now being used in all Japanese ©oal mincs more than 10 years, is very uselol for the
intimate information on safety and opesation controd aspects.

{4) Signal System

The operating signal system within the longwall Face will be conbination of explosion proof
signal bells and push buftons. The power, 24 V AC, will be stepped down al the underground
substation by means of the signal transformer from 400 V AC and fed into Lthe face by cablyee
cable.

The signal belt system will also be used for the inclined shalt and uaderzround hoists. For the
ballery locomolive the elecinical of manual siren mounted on the locomotive, and the whistles
catsied by the operator and other workers conceracd will be used for the wamsings and
operaling stgnals respectively.

() Lighting System
Not only No. | inclined shaft and main haul road but also the main switching room, the

pumping station and the ballery charging station will be iBuminated by means of Hameproofl
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lamps. However no lighting facilities are provided in any faces but only the safety lamps
carried by all face workers are used for the lighting purpose.

The lighting voltage used in the underground will be S0 V AC and stepped down from 400 V
AC at the underground substation concemed by the lighting transformer.

The safety lamp will be of flameproof construction and sedf senvice fype atkalin storage
battesy. The battery charger will b silicon rectifier and installed in the safely lamp room
provided near by the portal together with 700 numbers of the safely lamps.

%) Maintenance

The daily inspection and maintesance for underground electrical equipnient will be carried out
by shift working staff, one electrical foreman and one each electrician and apprentice in
northern and southern areas. The periodic inspection and maintenance will be carried out by
the nor-shift staff together with the shift working stafl.

The annual mainfenance cost includes one year use of spare parts for the imported equipment
and materials and 7% of previously purchased cables to replenish the wear and tear so the
forcign currency, and also 1% of investment value of foreign currency in C&F exclusive of
spare parts as the local currency.

4-11 Safety
(4} Gas Deteclor

All foreman in the undesground always carry porlable methan gas defector and measure the
conceatration of CH, frequently and the siationary gas alarm will be installed in each face.

(2) Self-rescue

All workers in the underground always carry the CO filter mask for selfrescue and the oxygen
breathing apparatus will be installed at cach working face.
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TABLE 4-2 R.0.M. COAL MINED FROM UNDERGROUND MINE

{000*'s Teénnes)

Year Longwall Si::ltgng Hggggng Total
1984 - - 4 4
1985 - - 19 19
1986 110 - 25 135
1987 22} - i8 239
1988 221 - 17 233
1989 221 7 13 241
1990 224 8 16 248
1991 229 - 12 241
1992 237 - 12 249
1993 246 14 20 280
1923 244 1 20 265
1995 239 - 21 260
1996 236 - 21 2517
1997 236 - 18 254
1998 235 6 9 250
1999 236 14 3 258
2000 242 14 10 266
2000 249 14 10 273
2002 249 14 12 275
2003 249 14 12 215
2004 249 14 n 274
2005 231 14 9 257
2006 23 14 257
2007 234 1] 254
2008 240 14 10 264
2009 240 ¥4 9 263
2010 240 14 9 263
2011 232 14 3 249
2012 11 16 - 157
Total 6,168 231 366 6,765
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TABLE 4-56

DESIGH CRITERIA OF LONGHALL FACE

Number of Faces
Face tength
Horking Height
Face Inclination
Mining Method

Operation

Face Advance
Production

Face Support

2 (1 in Year 1986, 2011, 2012)
120 m
0.9

3.0m (Ave. 1.64 m)

0-*%t3e

Blasting and/or Coa) Pick

8 hours/shift

3 shifts/day {2 shifts for coal
Wianing & 1 shift for
maintenance)

b daysfweek, 300 days/year

1.7 m/day (average)

400 t/dayfface *

Hydraulic Props with Link Bars

Prop Arrangerent tattice
Raw of Props 3 rows
Length of Link Bar 1.20 m

Packing

Face tquipment

Partial Fly Ash Packing with Hooden
Pack-wall

Pneuvmatic Pick and Auger Drill

Coal Transportation Face; Armoured Face Conveyor

Kumber of ¥Yorkers

Productivity (all

* 120
m

Gate; Stage Loader & Battery
Locomotive

Hining; 59 men/fface/shift
Maintenance; 1} men/face/shift

in face) 3.1 O.M.S5.

64 x 1.7 x 1.53 x 0.7 x 0.95 x 1.2 £ 400 tonnes

f m 5.6. OGeo). Min. MHoisture
Fac. Fac. Fac.
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TABLE 4--6

HPATERTALS FOR COAL HINING
(per R.O.M. Tonne)

Description Unit Longwall Pillar Splitting
Square Set Set - 0.15
{1-Beam 3.6 m)
Rod * kg 0.003 0.003
Bit & Pick * Ko. 0.002 0.002
Other Steel kg 0.03 0.03
Hose 2" " m 0.005 0.005
1 m 0.015 0.015
Blasting Cable " m 0.03 0.03
Blasting Code * n 0.03 0.03
Hachine 0il L 0.03 0.02
Yentilation Tube * M - 0.17
Explosive kg 0.15 0.3
Petonator No. 1.5 1.5
Tirber w3 0.03 0.36

* consumption
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TABLE 4—7

DESIGN CRITERIA OF PILLAR SPLITTING FACE

tumber of Face
Hining Method

Support

Horking Height

Coal Transportation
Operation

Support Spacing
Face Advance

Coal Production
Number of Workers
Productivity
Pillar Size

Entry Léngth

]
Room & Pillar Method with Blasting

Square Set
1 - Beam 3.6 m and Wooden legs

0.9 - 3.0m (Ave. 1.7 m)

V - Type Conveyor and Battery Locomolive
3 shifts/day

.2 m

3.6 m (Ave.)

50 t/day/ face *

2Y eenfday/face

2.4 0.M.S.

25 x 25 m

Hax. 100 m

* 7.6 x 3.6 x 1.53 x 1.2 £ 50 tonnes

me m S.G. Moisture
fFactor
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TABLE 4-8 DESIGH CRITERIA OF ROAD HEADING

Drilting

Blasting

Loading

Support

Separation of Support
Operation

Haulage

Face Advancé

Hurber of ¥orker

Air*Jack Hammer (2 sets/face)
Rod 22 m x 1.6 m
8it 38 mm

Amronium Nitrate 300 g/coal 1 m3 & H.S.D.
1 kg/rock 1 3

Tamping by sand or clay and water tube in coal

Side Dusp Loader for inclined shaft & main entry
{shown in Fig. 4-10)

Gate End Loader for gate entry & X-cut
shown ia Fig. 4-11)

3 pieces avch frame for slope & main entry
(shown in Fig. 4-12)

Squre set {I-beam 3.0m or 3.6m) for gate
entry and X-cut {shown in Figq. 4-13)

1.0 m

3 shifts/day

2.0 3 mine car & battery locomotive
67.5 w/month (2.7 w/day}

21 renffacefday
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TABLE 4-9  SUMMARY DEYELOPMENT LENGTH REQUIRED BY YEAR

(UNIT: METER)

1004 | wses| 1sss] vesr| 1ses| vsms| seof vem | asse] veea] 1s98] 1995 1996 | 1sar| v9sa | 1939 | 2000 | zoor | 2002 | 2003 | 2008 | 2005 | 200s | 2007 | 2008 | 0 | 2010 | zom frotat Lecgn
CAPTIAL I ) T o -
INCLINED SHAST s4| - -1 - - - | - - - - R . - - - - - b - N I N A i 328
conectins enikr | zs0| - -1 - - - - N . " N . . - . I I U . ) ] . ) . 0
FAIN ENTRY e sse] - | - | - N A . A R - ] . . ). _ I ] B} ] ) I 1.655
X -l m| wf -1 -} - - - -1 - - - N - I ) N - - - : - - ; . ) 354
BATE ENTRY - | - - - - - - - - - - - - . . . . i, . - _ . - i, - i . 73
LOVINML FACE - | ] - . - A . . _ } _ I ) . N } A A _ I N 170
OIHERS &3 52 - - - - - - - - - - - - - - - - - - - - - - - - - - 17
st | 1,502] 2,38 - - - - - I B . -t - ) _ - - i - - - I B - - - 3,805
CPEPATING B |
INCLINED SSAFT - - - ] - - " - - - . ] - I . ] B I N - I . . ] . 1
FAIX ENTRY - - | sselres| ses| coolrass| 4] sl as| srs{rzofressi osel - - . N - -] - - - - - . 19,274
X - - -- 2] X0 w0l - ng| w3 100 301 13 Mo 2s5] wo| - - - - - - - - - - - - - - 2,012
EATE EXIRY - - | rssa| ses] 2423 | v002 |10 | 2043 |26 | 2,50 [0,806 [a.as0 | 1,208 [2,000 | 0,300 [3,430 (1,300 |02 braee [raee Doeso faizio ioer ess |ress raes s | 222 | sass2
LONALL FHEE - - | o] ] 0| o] ol 20| 0| wo| 20| 1| 35| esa| 0| v | 20| | zss| | w0 | 3] e} as| ms] 0| 2 6,39
SU8-101AL - - | 2.915] 3100 | 3,19} 2,502 | 3,100 | 3,100 [3.100 [ 3,056 | 3,093 [3.100 § 3,100 7,920 {1,550 [3.550 [1.550 [1.589 ] 1,550 [1.650 [1.550 [1.550 [1.550 {1550 |r.eso [asso frussa | a2 | 57389 |
— = , b sl h
FNCEINTD SEAFT 924 - - - - - - - - - - - - - - - - - - - - - - - - - - - 1,668
A ] I T I . - N . . - N N . - . A . N . - . _ ] _ 262
FAIX ExTRY 1Weg 952 952]1.618] Se6]| €oofh485| o614 | 34| 215| 815 P, |r,as ] ss0] - - - - - - - - - - - - - - N33
X - wi 58] zo} 20] of sl - ng] vox| wof 30| wa| 0| es) ol - - - - - - - - - - - - - - 2,423
EATE ENTRY ; ore fa,ssa|  g2s| 2,423 Jr,002 | 0007 | 2,03 236 | 2,570 [ 1,806 |13 |1,208 J2.m7 | 1,310 [haaso [rume fas2ae | 1,202 frens hase D2 fraver fraass fraees s hno | e | »Lsm
LCASNAL FACE - | @] ao| o] 20| 3se] vl wo| o} zo] 20§ 0] 346 | 20| 12| 20| | asf ] o] 2o | 33| er| 5] ws| a0 w0 6,450
OTHERS 15 52 - - - - - - - - - - - - - - - - - - - - - - - - - - 62
6RAND TGIAL 1502 | 2,303 | 2,975 ] 3,100 { 3109 {2,902 | 3,100 | 3,100 | 3.100 | 3,056 | 3.091 §3.100 | 3,100 f 2,98 [ 1,560 | 1,550 1,550 [ v.650 [ 1,550 [ 2,550 [1.550 | 0,550 [v.s50 [a.ssa Daossa|a.s00 [usso | es2 | 61,189
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TABLE 410

* Ceasuvnption

PATERIALS FOR ROAD HEADIHG {per m)

Description Unit Arch 5q. Set Sq. Set L
Arched Support Set 1 - -
I-Beam 3.0 m Set - 1 -

Iom Set - - 1
Rail 22 k9/m mn 2o0r4 - -
15 ko/m m - 2 4
Pipe Air £ (8" o;‘ 6") {4" 0\{ 2") (4 o:‘ 2")
Water n (a" 0;‘ 3%} {2~ 0|]r‘ 1"} (2* o;‘ 1")
Drainage R (4" or 2") {2") {2}
1 1 1
Rod x kg 1.0 1.0 1.0
git * No. 0.014 0.014 0.014
Other Sieel * kq 0.5 0.5 0.5
Blasting Cable " 0.5 0.5 0.5
‘| Blasting Code * mn 0.5 0.5 0.5
Machine (il 2 10.0 10.0 10.0
Yentilation Tube® n 0.1 0.1 0.1
Explosive {(Coal) kg 6.0 4.0 4.8
{Rock) kg 12.0 - -
Detonator (Coal) No. 30 20 24
(Rock) Ro. 40 - -
Timber m3 0.23 0.36 0.36
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TABLE 4 -11

PATERIALS SALYAGE

Description

Salvaged {%)

Avaitable (%)

Installed (%)

Arched Sy pport

I - Beam

Hooden Leg

Rail, Pipe

Spike, Joint, etc.

Sleeper

Timber

80
80
10

100
90

100
40

80
S0
50

90
90

50
50

64
72
20

90

31

50
20

1i-64




TABLE 4-12
ESTIMATED YERTILATION CHARACTERISTICS OF ROADRAYS

¥. Resistance Factor

Description Support F U W k R
Ho.1 laclined Shaft Arch 10.0 13.0 0.0012 | 0.016
No.2 Inclined Shaft Arch 10.0 13.0 0.0002 | 0.016
Main Entry [Entake Arch 10.0 13.0 0.0013 | 0.018

Retura Arch 9.5 13.0 0.0013 | 0.020
Gate Entry Intake Sgq.5et 6.4 10.7 0.0018 | 0.074
(X-cut) Return Sq.Set 5.4 10.7 0.0018 §{ 0.12
F; Cross-sectional area of airway (m)
U; Perimeter of airway w
k; Friction factor {kg-sec?/m%)
R; Resistance factor {murque; 0.001 kg-sec?/m®)

2. Cross-sectional Area

Description | Initial (m?) Effective {m?)
Arch Intake 11.15 10.0 = 11.15 x 0.9
Return 11.15 9.5 = 11.15 x 0.9 x 0.95
$q.Set Intake 8.¢ 6.4 = 8.0 x03
Return 3.0 5.4 = 8,0 x 0.8 x0.85

3. Pressure Loss

~y.-y2
pz kILFUv =R'Q?

P; Pressure loss (kg/ré)

L; Yelocity of flow {m/sec)
V; Length of afwway (m)

Q; Quantity of flow (m¥/sec)

1L-65



4. Required Quantity of Flow for Fach Face

(1) tongvall Face
Kata degree is one index to judge the working condition in undergréund
and dried kata degree of 8 mcalfci® is estimated favorable for longwall
mining,
Dried kata degree is calculated as follows;
Kd = (0.13 + 0.47/w }{36.5 - 8)
Kd; Oried kata degree
vw; Yelocity of flow (mfsec)
6; Temperature in face {Centigrade)

0 is ostimated 25°

1]

=2}
H

(0.13 + 0.47/w }{36.5 - 25)
= 1.4 mfsec

X
In

Cross-sectional area of face is estimated 6.0 m?. Therefore required
quantity of flow for longwall face is;

6.0 x 1.4 x 60 = 500 m*/min
In anticipation of 30 % leakage;
500 : 0.7 £ 700 m’/min
{2) Road Heading and Pillar Splitting Face
A minimum velocity of 18 m/min in working places is required and
respirable dust levels (-5n) cannot exceed 3 mg/m®. The maxinum
cross-sectional area of roadway is 1.2 m’.
Therefore requived quantity of flow is;
18 x 11.2 £ 200 n®*/min
In anticipation of 30 £ leakage;
200 = 0.7 = 300 m*/min
5. VYentilating Efficiency

The total ventilating efficiency is estimated about 50 %, in anticipation
of 50 m*/min of leakage for each ¢ross-cut of main entry.

1-66



(% 0L A2UBLDL449)

ATLAUCRD ALY PaALNLDY

Uiw/ew 06
£e9 Le30L
0°0lL a2(ddLl PR NS
£°€S 992l 1230 -9nS
2702 98 0°6E 0°8L 2 pepeonuiddil 9pis
L8 £9 £°51 ] ¢ 49PR207 pu3l ¥3RY
9'0 ol v°S 6°0 9 ALe
£l 0¢ £'ve L3 6 4duuey | Buipedy peoy
£'8 0¢ 9°L2 £°2 AR 42bny
2°L or 0°8l 60 02 44 Butuii 1e0D
Ui/ oW % uiu/pw uiW/gw
uoL2dwnsuos w0308y 1230y, Ue LIduNsue) "ON audwdinba uo:2dL40539
wiY LRn3DY proT 4Ly PI3eYy

(34Lys 4ad)

NOILAWNSNOS IV ONY LN3WdIND3 JILYWN3Nd

€= 378Y.L

1t-67



DETATLED TNSTALLATION kW IN UNDERGROUNO

TABLE 4-14

_Description

Armourd Face Conveyor
Gate Conveyor
Plunger Pump
Hoist
Yentilation Fan
ditto
ditto
Drainage Pump
ditto
ditto (submersible)

Hater feed Pump for Face

8.L. Battery Charger for 10 t

ditto for 8 t

Lighting

Miscellaneous

Total

_Unit (kM) _
40
22.5
40
15
1
1.5
2.2
5%
5

11-68
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Total (kW)

NN NN W W W

1 lot
1 1ot

120
67.5

120
30
22
15
n

110
15

45
132
130

25

85.5

930
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CHAPTER 5 OPEN PIT MINING
5-1 Assessment of Open Pit Mining Arca

5-1-1 General Aspects

Examination of the geolozical structure of the investigated area indicated the most favorable
areas to consider for open pit mining operations. In spite of lack of geological information in
the western outside of the investizated area, it was neeessary to assumne that the geological
conditions of the western boundary himit of investigation may possibly extend westward. This
estimation is required in order {o design and open pil in the western block 33 a main
production unit for 30 years operation period.

In-situ mining ratio is comparalively high everywhere in Lakhra coal field. I is impossiblz to
allocate the open pit mining area of the annual output of 800,000 tonncs coal (air-dsied basis)
for 30 ycars with a mining ratio of Iess than 10 m?® of overburden per tonne of coal. A variety
of isopach maps and contour maps have been created by the aid of computer techniques for
sclecling the open pit mining area. As a resul, two open pit production units, namely West

open pil and East open pitl were separately allocated to the western block and the castemn
block respectively.

5-1-2 West Open Pit

This pit covers an atea in the south-western corner of the investigated field and has an effective
mining ratio of 9.5 m?ftoane of clean coal. Northern and southern limit are determined by the
barren area proved by the borehale findings and eastern limit is also determined by the barren
area and the fault line. Four recoverable coal seams are in this pit, namely No._ 5, No. 3, No. 2
and No. | seam in descending order. This pit will be a main production unit of Lakhra coal
mine. FThen, il was necessarily assumed thal the coal seams of the western limit may extend
wostward with same geological conditions, Accordingly, the coal production tonnage from
West open pil has been eslimated including the hypothetical reserves oulside of the
tnvesligated area.

5-1-3 East Open Pit

This pit has a high effective mining ratio of 14.2 m? ftonne of ciean coal, bzcause No. § seam is
nol recoverable in the castern bleck and the overburden is deeper. Western and eastern limit
are delermined by the extremely hizh mining satio andfor the barren arca. From the
view-point of mining condition, this area is suifable for underground mining rather than open
pit mining, but for the purpose of keeping suflicient production planned for coal firing power
generation the open pit mining method was planned for this block, and there is another reason
why the open pil mining method is adopled that the recoverable seam is covered widely by a
loose sand bed which may cause difficulties in roof support in the case of undesground mining
operations. The mining area is very restricted specially in western and eastern sides and is long
and narrow area in the direction of north-sounth, which increases the nining ratio more than a
roundly arranged area with same structusal conditions.
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5-2 Selection of Mining Method

5-2-1 Basic Considesations

In technical and economical points of view, the selection of mining method for the open pit
was done based on the following peculiaritics of the proposcd area and considerations:

L)

2)

3)

C3)

3)

(6)

The ficld for open pit mining is separated into two individual areas, namely the western
block and the eastern block.,

More than one coal scam exists at the depth of 33 to 85 metersin the western block and
45 (0 91 meterss in the eastern block. Accordingly, the quantily of overburden to be
removed is relatively large compared with the tonnage of coal seam uncovered.

In order to assure an effective and stable operation, the mining area must be concentrated

as much as possible and it is necessary to abandon reasonably juts and nasrrow or isolated
Zones.

In order to keep coal production stable as well as reliable and to minimize the influence
by machine trouble to cosl production, more than one stripping unit is (o be provided.

It is recommendable in the first case of introducing the mechanized coal cxtraction
sysiem on a large scale that the open pit mining method commeonly applied in the world

would be selected and the {ype and size of heavy machinery would be world-wide popular
and of reasonable purchase price.

Constdesations were focused ako on impeoriant faclors as maintenance capability,
opeiational expenicnces, availability of related techniques and engineering, easiness of
parls supply and capacily of repair wosk for heavy machinery to be applied.

5-2-2 Geneiral Description of Open Pit Mining

Three bastc methods for large-scale open pit mining can be selected in overburden slripping
andfoz removal, the most expensive part of the operation for excavating moderate coal seams
overlaid by thick overburden.

Three basic methods for overburdea stripping opesation ace as follows:

(1)} Overburden removat with bucket wheel excavators.
(2) Overburden stripping wilh walking draglines.

{3) Overburden removal with shovels or loadess and trucks,

Combination of any two of the above mentioned will be adopted if necessary.

4]

Overburden Removal with Bucket Wheel Excavators (BWE)

It is well that BWE's were first buill to handle oaly the easy digzing materials, Bul more
sophisticated steel alloys have boen developed to meel the problemis of wear, subzero
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temperatures and steel fatigue. Electric drives have improved, with the Ward Leonard System
and shove), bucket and t(ecth manufacturers are continually improving the digging characteris-
tics and the tooth and buckel designs. The conveying industiry developed steel cord belts, new
synthetic covesings, and improved hardware which have promofed bell speeds of over 300
metres per minutes. These improvemenis siow permil the BWEs to dizg medium to
nicdivm-hard materials.

Conpared with shovels or draglines of equal output, the BWE is physically smaller because it is
a continuous excavatos. In contrast with shovels or draglines BWE has:

a) Lower instantancous power demands,
b) Lessweight for greater cutput, and
¢) Noshock loading.

Basically, a BWE equipped with high-speed beli conveyor system can handle effectively a lasge
amount of uniformly soft materials which fragment well without blasting. However, the
proposed area of Lakhra coal field includes the following disadvantages in using BWE:

a) Comparatively hard overburden which consists of limesfone of about 20 metees in average
thickness.

b) Inlerbedded hard partings and more than one coal seam to be mined which slows the
production unduly and incieascs maintenance ¢ost.

¢} The relatively high initial capital cost.

d} Necessity of excellent technical levels in enginecring, operation and maintenance, which
are indispensable For keeping the stable avaitabitity of a total BWE system.

e) Difficuliies in selecling and establishment of design of BWE suitable for the condilions of
Lakhra coal field, because no past examples.

) Extremely high cost of special design and additional relinement required by job
complexity.

g) Neoessity of various large-size equipment and enginecring t(echnigue for ereclion,
reconstruction and removal of BWE in mine site.

h) WNecessity of immense quantity of overburden removal for initial instaltation of BWE and
belt conveyor system and prepasation of working benches.

i)  Current delivery and erection schedules for BWE’s are reported to be 48 months.

(2) Overburden Steipping with Walking Dragline

Diaghlines have been used for area stripping in surface mining operalions for about 50 years and
they have emerged as the dominant steipping tool in the past 20 years or so. The mining
mwthod in which draghine is the deading cquipmealt is strip mining uncovering a single coal seam

by side casting overburden. As mine operators have been faced with ever-increasing deplths of
overbuiden, bizzer machines have beea employed by reason of economical advantages.
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With the development of walking mechanisms, a whole new world in dragline size opened up.
The design, which allows the walking mechanisms to be lilted oul of the way so that the
dragline sits on ils massive tub, combines low enough ground pressure to make even the
heaviest dragline suitable for use in soft or wel conditions.

The trend toward Targer and heavier draglines, however, has leveled off. Dragline manufacturers
seem ready to concede that walking draglines have reached the limit of their upward growth
curves. The trend has shifted toward tonger booms with about the same size bucket, oreven a
bit smaller.

The dragline used for stsipping the overburden of more than 30 meters in depih, like as
Lakhra's condition, must be equipped with a long boom and a comparatively small size buckel
and forced to rchandle a farge part of overburden. Generally, walking draglines are
advantageous siripping machines from the view-poings of digging ability, travelling capability
and capacity of Iand reclamation. However, the application of draglines uader Lakhra’s
conditions includes the following disadvantages:

a) Open pit operations must be done in two individual arcas. Accordingly, the stripping
operation cannot be concentrated in a large-scale produciion unit or efficiently
performed.

b) Aayway, upper part of overburden should be removed by shovelftruck system (o make a
suitable depth of overburden for dragline opetation. This causes and increase in capital
cost.

¢©)  More than one coal scam is to be recovered using either the basic or rehandle approaches.
But Lakhra's conditions require that the parling between (wo coal scams is necessarily
removed to make muitiple seam mining possible and coal haulage ramps are always
maintained. This causes a complexily in operation and a decrease in produciivily.

d) Large excavaling equipment is in short supply. Lead time for delivery of large draglines
presently is reported 1o be as long as theee to five years. The planners facing difficulties in
acquiring cquipment needed to slarl a new project must give consideration 1o any other
mining systenis for which equipment is now available, even if they may be less optimal.

¢} FErection work of dragline require skillful engincers, capable contraciors, farge transposta-
tion vehicles and Farge cranes. Nommally this work takes more than ten months, even in
the United States.

(3) Overburden Removal with Shovels or Loadess and Tiucks

The principle of the shovel is widely used in open pil mining operations. Generally, the term
“open pit mining” is applied to a mining activily quite popular in surface copper mines and
sutlace iron mines. The activily &s often referred 1o as a quamry operation. The matesial to be
handled in Lakhra coal ficld is generally hard andfor consolidated overburden as limestone. 1
must be prepared for digging {o drill and blast the overburden. In order Lo effectively and
efMiciently dig the prepared materia), a heavy duly, close-coupled shovel is required. In the
market the machines are known as quarry-mine shovels.
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In the below-the-surface-type excavation as Lakhra coal project, the average side slopes vary
between jobs depending upon pit geometey and the rock mechanics aspeets of materials. To
provide wosking faces and haulage ways, benches are developed in the side of the excavalion.
For cconomic and technical reasons, the beach widths are usually restrictive and timit the
mancuvering of the equipment.

The operating ranges of a shovel are usually controlled, in part at Ieast, by the clearance
equired to convenicnlly load info the matched haulage units. Generally a gquarsy-mine shovel
is operated in conjunciion with haulage trucks. Af present, this type of shovel ranges in dipper
size from about S m® up to about 20 m?. The excavating unit is small and compact in
comparison with BWE or watking dragline.

The ovesburden removal with shovels and tsucks (shovel/truck system) is said to be
unfavorable compared with BWE or walking draglines in following aspects:

a) Lower productivity and more manpower sequitred.

b) Expensive operating cost.

¢) Large repair shop and expensive maintenance cost.
However, this method is employed at many open pit coal mines where scams are pitched.
Multiple seam mining caa be done effectively by shovelftruck systern. The application of this
mining method to Lakhra coal project includes the following definitive advantages:
a) The lead time for delivery of equipment is remarkably short, compared with that of BWE

or walking dragline. That is the unique key which will pesmit Lakhra coal excavalion (o
start earlier.

b) Capital cosl is less expensive and erection work of equipment in mine site is very littte.

¢) Maintenance work is technically easy because no specially designed facility is sequired
and patls are mostly popular and available in the world.

d) Machine trouble has not so much influeace as in the case of dragline operation, because
more than one shovel is generatly employed at one open pit.

e} Adaplability of total operation system is flexible under the vartation of geological
conditions.

) Long tesm and expensive costs for training of opefators and maintenance workers are not
necessany.

5-3 Applicable Mining Method
5-3-1 Conceplion of Mining Method
Overburden removal with shovels and trucks was selected as a mining method to be applied to

Lakhra open pitl planning. The dJecision lo employ this mining melhod was based on the
above-mentionned advantages of shovelftruck system and additionally the following reasons:
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a) The coal seams to be excavated are mostly hornizontal. However, the overburden is
relatively thick in whole area for surface coal mining so that the simple side casling with a
laige sized dragline is impossible.

b)  Multiple scam mining operation with pariings removal is psoposed.

<) A systematic overburden removal must starl early 1933 based on the development
schedule of Lakhra coal mining and power station project by the request of Pakistani
authorities. From the viewpoint of delivesy time of stripping machine, the shovelftruck
system is the onty applicable method satisfying the development schedule.

A hypothetical pit arrangement for open pil mining is shown in Fig. 5-1. The coal seam is
mined in successive parallel strips while the ceoal is uncovered by a shovel filling a fleet of
haulage tsucks which transport the overburden to back fill the area behind the working pif.
Thz sequence of operation in the pil is as follows:

{1) Top soil removal

(2) Overburden drilling and blasting

{3) Overburden loading

(4) Overburden hauling

(5) Pariings dsilling and blasting

(6) Partings removatl

(7) Ceal drilling and blasting

(8) Coal loading and havling

{9) Restosation of excavated area
(10} Pit services and road maintenance

5-3-2 Basic Extraction Methodelogy

Prior to commencing the detailed extraciion design the basic extraction methodolozy had first

to be determined. Examination of the open bit mining areas indicates the following seam
characiesisiics:

(2) The mining areas offered a multiseam deposit with four mineable seams in the
western block and three in the castern block including some with multiple splits.

(b) The thickest coal seam is generally the lowest in the sequence.
(c) The pariings and coal seams vary remarkably in thickness,
(d) Seams are generally moderate and almost horizontal.

A flexible, selective mining method is therefore essenlial to ensure maximum exiraction of
reserves and 1o pesninit the reliable and constant supply of clean coal (o the power station.

Before finalizing the mining system {o be adopted, the following altermative methods of
op<ratlion were considered:
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(1) Total Overburden Removal with one Dragline

Generally, il is said that a dragline usoally gives the lowest cost for overburden removat bul the
following difficulties would occur:

a)  Dragline geomelry cannot be optimized to adequately deal with the muili-seam situation
and the thickness of overburden to be removed.

b) Scheduling the dragline application would be diflicull.
¢) The method would be inflexible for selective exposure of the multiplicity of thin scams.

(2) Total Overburden Removal with two Draglines

Because of the thick overburden and multiple seam situation, there may be in excess of five
working horizons and the application of a double dragline method of working was considered
impiacticable. Rehandling quantitics would be large and due to the restsicted pit fength
available, inpit operation would be extremely difficult to schedule,

{3) Combined ShovelfTruck and Dragline Operation

This system of mining could be used for all two pits. Technically speaking, this combined
systein is applicable and flexible to multiple seam operation and advantage would be taken of
the productive benefits of moving a large percentage of the overburden with the dragline.
However there is a difficully of scheduling the dragline application and the initial capital

expenditure will be extremely large, additionally maintenance work and parts supply will ako
be difliicelt.

As before-mentioned, it was therefore concluded that the Lakhra open pil should be mined as
a shovelftruck operation.

$-3-3 Determination of Extraclion Sequence
(§ )] Fopsoil Removal

The area to be mined is cleared of biush and trees in advance where necessary and topsoil is
removed forming a working bench for blast hole drilling. In case of Lakhsa mine site, topsoil
removal may be practically cut down, because (rees are rare and the area looks like a desert of
rocks. Bulldozers are mainly used for surface grading.

(2} Overburden Dritling and Blasting

The overburden is dritled and blasted, as required, along a strip according Lo the width of the
panel being excavated, with sufficient lead lime te avoid interference with the advance of the
shovel. Fundamentally multiple-stage of working benches is formed. Flectric rofary drills
capable of producing blastholes 9-7/8 in. in diameter are used for overburden dniling and the
holes are loaded with ANFO explosives. ANFO is capable of breaking the overburden for casy
digzinz.
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3) Overburden Loading

The prepared overburden is stripped using an electric mining shovel fo make a working bench.
The operating ranges of a shovel are usually controlled, in part at least, by the clearances
required to conveniently load, into the matched haulage unit. This is signiftcant because
generally a quarry-mining shovel is operated in conjunction with hautage trucks. The level of
working bench is cleaned up by a bulldozer and this groundman’s operation always
associated with the stripping and loading operalion with shovel.

(4) Overburden Hauting

The overburden is havled out of the pit in dump trucks and dumped into a backfill area behind
the working pit. For this purpose, rear dump trucks of conveationat type are used. They have a
body mounted on the truck chassis that is raised by means of an integrally mounted hydraulic

hoist system. These units cannot be used for any but off-highway seqvice since they exceed
legal width and weight limits.

) Partings Drilling and Blasting

After the top scam uncovered s loaded, the paiting overfaying the next lower scam musl be
removed. Partings are dsilled and blasted prior to loading to facilitate the digaing opcralion, il
necessary. A hydraulic drill capable of producing blastholes 80 mm ia diameler is used for this
purpose.

(6) Partings Removal

Partings prepared by blasting are removed by wheel loades/dump truck or motor scrapeef
bulldozer method, depending upon the operating condition. A scraper can be very produclive
on short hauls. Because of the short toading lime of a scraper (as compared to a inxk), 2
scraper can complets an ealire short cycle before the truck is loaded. Dozers can push and

reniove the parling down into the mined-out floor, while scrapess hawl the parting to the dump
arca (Fig. 5-5).

(1) Coal Drilling and Blasting

The exnosed coal seams may be easily ripped by a bulldozer of a hydraulic excavator. Coal
seamis seem (0 be so soli 1hat blasting is nol necessary, but thick part of co3l seam s

recommended to be deilled and blasted for easy digeing. A hydraulic rolary drilf used for
pastings dnlling is avatlable for ceal driiling.

(8) Coal Loading and Hauling

The multiple seam mining ¢an be generally done in the lowest bench using a hydraulic
excavalor, dozer of scrapes. The coal is loaded into rear dump trucks using a hydraulic
excavalor cguipped with a 6.0 m? bucket. The trucks leave the pit by way of ramps through
the spoil pite and discharge ROM (run-of-mineg) coal into a ROM hopper near the preparation
plant.
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{9) Restoration of Excavated Area

The restoration of area disturbed by mining should be planned to complete the final surface
contours. Overburden tips oulside of the mining ateas are to be designed for permanence and
alt restored ground levels and contours will be formed to blen’d in with existing topographical
features in the undisturbed arcas. Progressive sestoration of the excavated areas will commence
at the boundary of initial pit opening and steadily westward in West open pit and northward in
East open pit dusing the life of the mine.

(10)  Pit Sexvices and Road Maintenance

For the maintenance, repair and supply work of the heavy equipment operating in pit, it is
always necessary thal a variely of service equipment and vehicles as crane, welding unii, cargo
truck should be avaitable. Road maintenance is also very important because a farpe quantity of
malerial must be hauled through the susface of mined-out area.

54 Pit Layout and Major Equipment Selection

5-4-1 Pit Layout

Pit layoul is dictated by the geomelry of the major extraclion equipment chosen and method
of its operation. Shovelftruck system is applied to make the multiple stage of working benches

and loadesftruck or dozerfscraper system is expected to be suitable for coal and partings
removal.

m West Open Pit

Initial box cut is orieated as close as posiible to the castem limit of in-situ nmining ratio of 10f1
in the direction of NS. The cut width and height wese determined by reference (o the shovel
and truck dimensions and the systemy of working adopted (Sce Fig. 5-1). Three stages of
working bench are necessary to be prepared to uncover the top coal seam by using of quarry-
mine type shovel (See Fig 5-2). Main ramps into the pit run generally in a E-W direction. The
pit advanoes westward being filled back the excavated area.

{2) East Open Pit

Inifial box cut is localed close o the southern imit of the planned area with insitu mining
ratio of 12/ and paraliel to the southem boundary of PMDC licenced area. Pit operalion was
intended to posform in same concept as that of West open pit. The length of pit is
comparatively short because the nrining area is limited both in western and eastern side. The
pit is allowed to advance only northward and ramps fun into the pit generally from the
wostern side of pitf.

5-4-2 Design Critesia

Main design criteria of open pit mining were determined as belows:

(4] Operating Time

8 houssfshift, 3 shifisfday, 300 days/year
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{2) Factors concesned with Reserves

Geological safety facior: 80 %
Recovery factor: 90 %

+

3) Geomeidry of Pit

Height of bench: t4.0m
Slope of beach: 60 degrees
Final slope of pit: 45 degrees
Max. width of bench: 60m

Min. width of bench: 20m
Width of beach whese shovel operates: 40 m
Max. slopc of ramp: B degress
Width of haul road: 14 m

{4) Overburden Drlling and Blasting

Diametes of drill hole: 250 mm (3-7/8 in.)
Drill hole spacing: Tmx8m

Average ratio of penciration: 23.5 mfh

Powder factos: ANFO 0.44 kgfbank m?

3) Overburden Removal {Overburden Loading and Hauling)

The average productivity of overburden removal with shovelftneck was estimated to be 137
bank m?firuckjh, considered the results of computer simulation for shovelftruck system (See
ANNEX 5}

{6) Coal Loading and Hauling

The average productivity of co3l loading and hauling with shovelftrnuck was estimaled as
belows:

1044 tonnesfiruckfh for West open pit
95.7 tonnasftruckih for East open pit

(¥} Mechanical Availability of Equipment

Etectric mine shovel: 15%
Dump truck: FO% {120 t truck), 75 % (46 t truck)
Drill: T5%
Hydraulic excavatos: 124%.
Wheel loader: 0%
Bultdozer: T0%

(8) In-pit Inveatory of Coal

In-pit invenlory coal was scheduled at least for about three months and the annual aniounl of
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overburden {0 be prepared was arranged so that the inventory of coal can be sufliciently
assured during the whole period of operation.

$-4-3 Major Equipment Selection

Since both pits have similar operaling conditions, pit dimensions and geological strucfure
except the number of mineable seams, the type of equipment as well as the aumber of
machines to be employed is not much different between both pits. Aanual overburden
stripping and coal production schedules are shown in Table 5-1 to Table 5-3 and annuat ROM
coal mined from open pits is summarized in Table 5-4.

(3] Overburden Drilling and 8lasting

The overburden which consists of rock formations stratified above the top coat seam, is Jdrilled
with {wo electsic rolasy drills of cranler-mounted type (Fiz. 5-6) in each pit. The dnld is
capable of producing blast hole 250 mm (9-7/8 in.) in diameter and prepares the overburden lo
be blasted for shovel loading.

Topsoil removal, surface clean-up and grading on the dsilling site are performed with three
buildozers in cach pit.

(2) Overburden Loading

Two 1.5 m? electric shovels (Fig. 5-7) are used for overburden loading in each pit, because
two shovels equipped with 11.5 m? dipper are sufficient and suifable for overburden renoval
of approximalely S million bank m? per year and choscn as 2 main overburden stripping
machine. A proundman gpeiates bulldozer to grade and clean up on cach shovel working

bench,

(3) Overburden Hauling

Dicsel electsic rear dump trucks of 120 | max. payload (Fig. §-8) are selected as overburden
hauling equipment. The number of inicks was deiermined fos each pit based on the vesult of
“loading machinesftruck simulation” (Refer ANNEX 5). Fach pit is equipped with 9 trucks
operating on the three shifis/day.

(1) Handling of Ceal and Partings

A hydraulic rofary drill is used to dnll coat seams and perlings according o the necessily.
Bulldozers, 5.6 m?* wheel loaders, 24 m? scrapess and 46 t trucks are applied to remove
parlings.

(5) Cosl Loading and Hauling

A 6.0 m? hydraulic excavator fills 46 € trucks with coal. The number of trucks for coal hauling
also was determined for each pit by applying the simulation model (Reler ANNEX 5).

4 trucks for West open pit and 3 tnucks for Fast open pit ame considered to be sufficient for
planned ROM production for two shiftsfday operation.
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The main equipment used in West and Fast open pits is summarized as belows: (The number of
cquipment is represented for the period of full production capacity.)

Life of Number of units
Operation and equipment Wost —— Fat
main equipment
(years) open pit open pit
Gverburden removal
Electric drill (2-7/8 in.) 8 2 2
Electric shovel (.5 m?) Life of mine 2 2
Bulldozer 6 5 5
Dump truck (1208 8 9 9
Partings removal
Hydraulic dnli (80 mm) 3 i ]
Wheel loader (5.6 m*) 5 i 1
Motor scraper (24 m?) 3 2 1
Bultdozer 6 3 2
Bump truck {46 1) 9 2 |
Coal loading and hauling
Hydraunlic excavator (6.8 m?) 6 1 1
Bulldozer 6 | i
Dump truck {46 1) 9 4 3
Restoration
Wheel loader 5.6 m*) b 1 1
Motor scrapes (24 m?) 5 2 2
Bulidozer 6 2 2
BDump truck a6 t) 9 i |
Pit seevice, road maintenance
Grader 6 2 2
Bulldozer 6 2 2
ANFO truck 6 i 1
Water truck 6 } 1
Crusher 10 I 1
Table top store tmack 6 | 1
Fuel truck 6 1 L
35 ton mobile site crane 10 1 i
6 ton mobile site crane 10 1 1
Site personnel vehicle 3 5 5
Drainage pump 10 2 2
Mobile welding unit 6 i 1
Lighting set {4 kW/unil) 6 2 2
Cargo truck {101 6 2 2
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65 Electrical Equipment
5-5-1 Power Distribution System

The power supplied by WAPDA at 33 kV will be received and measured al the mine substation
and distributed to the east and the West open it mine al same voltage by means of each
overhead line respectively. The power will then stepped down from 33 kV to 3.3 kV by each
mobile substation provided at adequate places in both mines to avoid the danger of flying
stones caused by storms. Subscquently, the powes will be supplied to the vicinily of the
operating site by the 3.3 kV overhead line installed along the sile. The mobile switching
sfafions are installed along the overhead line and connected with it, then the power to each
machine will be fed from the nearest swilching station via Irailing cable respeciively.

Total installed motor capacily in each open pit mine is estimated at 1,760 kW including
distribution foss and miscellaneous and shown in following table,

. . . Required Instajled
Deseriplion Specification No. Capacity (kW)
Shovel 3.3kV 600 kW 2 1,200
Ylectric Drill 3.3kV 200 kW 2 400
Boss & Misc. 160
Telal 1,760

The mobile subsfation used to supply the power to aforementioned machine coasists of a
2,500 kVA 33kV/3.3KV 3 phase oil immersed transformer, each one of NJT and LfT side
swilchgear and lightening arresters. The substation is ouidoor type and mounted on the sled
fos the convenience of the shifi ting hauled by the bulldozes when equined.

Mobile switching slations will be provided al every 300 m to SO0 m of the 3.3 kV overhead
line and the power for each machine will be fed fi rom the nearest station through the trailing
cable accordingly with the shifting of its opersating position. The swilching station consists of
3.3 kV disconnecting switch and protecting steel box and mounted on the sked. The front door
of the piotecting box will be interlocked mechanically to be able to open only when the
swilch is in off position. The swilching sfation is also able to shift its position hauled by the
bulldozer when required.

In case of the power faiture in heavy rain, each one of 100 XVA mobile generalos for east and
wesl mine, previously used for the power supply in the initial development stage, will be used
to supply the power for drainage pumps.

Typical one line power distribution diagram in opea pit mine is shown in tiz. 5-10.

5-5-2 Communication System

The communication sysiem for the open pil mine is the combination of telephone and
wireless.

One telephone each is installed in \he east and wost mine office, for inter-colliery use only and
unusable for outside calls.
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The wireless systemr consists of fixed stalion installed in the mine office room in the
administration office and mobile stations on the site personnel vehicles used by officers, and is
used to make intinrate directions and infornmation on safely and operation control aspects. In
addition, carefully sclecled different frequency will be used for east and east mine respectively
to avoid interfercnce.

5-5-3 Lighting System

Considering the shift work in the open pit ample lighting is necessary to make suiiable
operaling conditions and to avoid accidents. Therefore, in addition (o the headlights andfor
floodtights equipped with each machine, mobile lighting towers will be provided, namely local
lighting by headlight and/or floodlights and general lighting by lighling tower.

The movable lizhting tower consists of the telescopic mast with adequate number of mercury
ar¢ lamps and a diesel generator installed on the truck, and is shifted by bulldozer or truck
when required.

5-5-4 Maintepance

General inspection and maintenance of the elecirical equipment will be carsied oul by shift
working staff, ene foreman and one each of eleciric an and apprentice. However, the periodic
ingpection and maintenance as well as large scale work such as extribution line, ete. will be the
responsibilily of the electrical and mechanical section because of no arrangements for non-shifl
electeical staff in the open pit mine.

The annual mainlenance cosi includes one year use of spare paris for mobile substalion,
niobile swilching station, as well as 10 < of C & F investment value for the trailing cable and
its acoessaries such as cable coupleis and cable reel, ete. in foreign currency, and alkoeach 1 %
of C & F value for all imported eqguipment excluding the spare parisin local currency.
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MAIN SPECHICATIONS
GROSS HORSEPOWER  1200HP! Zi00RPM

NET WEIGHT 84500 kg
CAPACITY : HEAPED 70 m? \\
MAX. PAYLOAD 120000 kg LY
TRANSMITTING SYSTEM ELECTRIC DRIVE \
MAX TRAYEL SPEED 575 km/h / :
__________ [ 001) — < "\
l Eé
3 7 AL
¢ & <> : Y \2E
R >/
b, 2885
311 ! L 5400 J e i
I‘_—'* o WERS I -
Wt
s
ol

FIGURE 5-8 OFF-HIGHWAY 120t DUMP TRUCK
FOR OVERBURDEN HAULING
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HYDRAULIC EXCAVATO ~

RS, 800 ——L———— 1,000 —

3 -
& 5,320
«3
&7 —
) . = L1, 3, T
[ P q :D o
= : T en ] | =
S J —H $ Lg i I
sl L/ s |
R =) - —H
l_' |\ S o = _ . ! =

- \ T l

4,410 & b5, 50—
1,650 "> 5,350 T
‘|3,040
/
BUCKET CAPACITY . . . . . . . ... .. .. 3.7 -6.2m3
RATED HORSEPOWER OF DIESEL ENGINE . . . . . 2 x 147 k¥ (2 x 200 PS)
OPERATING WEIGHT. . . . . . . . . ... .. 73,000 kg
PAXTMUM REACH . . . . . . . ... .. ... 10.70 m
MAXTMUM DEPTH . . . . . . . . . . ... .. 4.88 m
MAXIFUY DUMPING HEIGHT. . . . . . . . . .. 8.30 m
. ] ‘_Y{ - -. T -_ =
e '\_f“““{\ _
___L—l,lz ’ '_}\\ ﬂ
; Ll S ] =
,J?\‘i 1 S & F
) @ TN
= L———L
Liﬁ._.‘.___ﬁ_._______rgs;e
BUCKEF CAPACITY . . . . . . ... .. ... 4.5 - 7.0 a3

RATED OLTPUT OF DIESEL ENGIKE .

NO. OF TRAVEL SPEEDS (REVERSE}. . . . . . . 4 {2)
MAXTMUM TRACTIVE EFFORT . . . . . . . . .. 21,000 kg
OPERATING XEIGHT., . . . . . .. voe e .o . 25,900 k9
DUMPING CLEARANCE . . . . . . .. . .. .. 3 Mm

FIGURE 5-9 HYDRAULIC EXCAVATOR AND WHEEL LOADER
{I8FY
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CHAPTER 6 SURFACE FACILITIES

6-1 Outhline of Surfacé Facilities

The surface facilitics will be provided in the barren area between the west and the centrat
blocks concentrically to aveid damage caused by the mining operalions in open pit and
undesrground mines.

Namely, the mine office, the air compressor room, the winding machine house, the safety Tamp
room, the mine subsiation, the power house, the efectrical and mechanical workshops and
warehouse, etc. will be provided in the central part of this area near the underground poital.

On the other hand, the administralion ard the heavy equipment workship in the western part
of the asea, and the coal preparation plant and the emergency stockpile in the southern pari of

the area near the raifway terminal will also be provided sespectively. The detailed surface
fayout is shown in Fig. 6-1.

The (ransporiation of coal fiom the colliery to the power station as well as of the colliery
personnel between the mine site and Khanot will be carried out by the railway. On the other
hand the transportation of equipment and materials will be carricd oul mainty by road.

Fhe surface water of the River {adus will be used for the industrial and living water after being
pusified.

€2 Civil Enginegring and Construction
6-2-1 Civit Fngineering Work

The main civil engineering work concerning the susface facilities contains land grading work of
sites for various facilities, road work inside and outside the mine yard and so on.

(1 Grading Work

Grading work is necessary for the sites prepared for buildings, offices, workshops, pif head
facititics for underground mine, preparation plant, roads and railway. Anarea of approximately
20,000 m? is required for buildings including the areal sumplus of 20 percent and approxi-
mately 190,000 m? for surrounding area. The lands to be graded for the construction of

roads inside and oufside the mine yard and 610 mim gauge tracks inside the mine yard are
{Length x Widlh = Area)

a) Coal haulage roads inside the mine yard: 6 km x 28 m = 120,000 m?
b} General pupose roads inside the mine yard: Ikmx 10m= 30,000 n?
¢) General purpose roads ounlside the mine yard: 30 km x 10 m = 300,000 m?
d) 610 mm gauge fracks: dkmx Sm= 20,000 m?

The total area to be graded is approximately 650,000 m?. However, this area does not include
the land for ratlway constauction nor the site of colony in Khanot districl. The former will
occupy the area of 325,000 m? (32.5 km x 10 m) and the Iatter witl need fat land of
approximately 700,000 m?.
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(2) Reoad Construction Work

Two kinds of roads are planned (0 be constructed, one is the coal haulage road inside the mine
yard and another is the genesal purpose road inside and outside the mine yard. For road
construction, the CBR for road design is estimated considering the nature of roadbed.

The soil of the site for road construclion consists of mainly fine earth and parlly contains clay
s0il with minute particles. The exssting gravel roads also can be widened, improved and utilized

for mining putposes. Based on the site conditions, the CBR for road as 10, 20, 30 and 40
percent respectively.

(3) Coal Houlage Roads Inside the Mine Yard

These reads are exclusively used for the trave] of 46 tonne dump irucks hauling ROM coat
from Wesl open pit and East open pit to the 100 tonne dump hopper of the preparation plant.
Therefore, the surface layout was so designed that the coal haulage roads do not interseci the

other roads, taking traffic safety into consideration.

In addiiion to the CBR for read design, the trafiic foads are fo be assumed as hypolhetical
conditions for design work. The assumed values are as follows:

a) Quantily of coal hauting per year: 800,000 x 1.1 = 880,000 tonnes (max.)

b} Operating days per year: 100 days

¢} Quantity of coal hauling per day: 2,700 lonues
d)  Weight of truck: 38 tonnes

¢) Max. payload per truck: 46 tonnes

N Number of passes (one way): 59

The roads of approximately 6 km will be initially constructed before pit opening. Then, 1 km
will be added after 10 years and 3 km afler 25 vears. These additional road constructions will
be budgeted in replacement and improvement costs for operating period.

The effective width of road is 10 m and the 2 m wide shoulder is prepared by both sides of
road, then the total widilh of road is 14 m.

1) General Purpose Roads Inside and Outside the Mine Yard

These roads are inilially used for the fransportation of cquipment and materials during the

mine construction period. The traffic of 20 tonne trucks and 30 lonne trailers is taken inle
consideration. :

The length of road is 25 km between the mine site and Khanot, 3 km between Khanot and the
water-intake at The River Indus, 2 km belween the existing railway and the power station and
3 km in the mine yard, then the tolat lenglhis 33 km.

The width of road is designed {0 be 7.5 m (the efleciive width of 3.5 m and the 2 m wide
shoutder by both sides).
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(5) Other Civit Engineering Work
Civil engineesing work is also necessary for the constritction of following facilitics:

a) Foundation, fence and balfast work for substation {50 m? in volume, 316 m in lengih and
5,350 m? in arca or 1,050 m? in volume respectively).

b} Fuel storage tank in maintenance shops for heavy equipment (capacily: 50 k).

¢) Loading dock for maintenance shops for heavy equipment {concrete: 125 m? in volume,
pit: SO m? inspace).

d) Yard fence for prohibition of intruders (8 km in Iength).
e}  Fuel tank for open pit machines {capacity: 2 x20 k).

)  Banking of explosive stores {1,440 m? in volume).

g) Sewage disposal (cesspool capacity: 150 m?).

The consiruction of 610 mm gauge tracks of approxinrately 4 km inside the mine yard, tipples
pils for coal and wasle and foundation of bell conveyors, ete. will be stated Iater.

6-2-2 Building Work

The building work involves the pit head facilities for underground mine, offices, mechanical
and electrical woskshops, explosives magazine and other accessory structures and buildings.

) Pit Head Facilities for Underground Mine

Substation, power house, compressor rooms, posting rooms, safely lamp rooms, main winding
room; sub-winding room and fan room have to be planned taking the building area of
approximately 2,700 m? . Main steuctures are constructed of reinforced concrcte and brick. All
buildings are one-storied.

{(2) Offices

An administration office will be established belween the West open pil area and the portal of
underground mine. A foremen office will be located close to each open pil and a mine office
will be situaled near the portal of underground mine. A laboratory will be built in the vicinity
of preparalion plant. The total building area is estimated to be approximately 4,149 m?.

Main slructures are constructed of winforced conctete and brick. Only the adminisitation
olfice is two-stosted building and the others are one-storicd.

3) Work Shops

Maintenance shops of heavy equipment for open pit mining {se¢ Fiz. 6-2), mechanical and
electrical work shops for underground mining equipment and warchouses (see Fiz. 6-3) and
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workshops for railway facilitics (see Fig. 6-4) arc to be planned. Garages will be buill adjoining
the adminisiration office. The building arca fos above-mentionned stsuctures is estimated to be

approximately 12,200 m?. Main structures are one-storied construction of steed and reinforced
concrete.

(1) Accessory Building

An exgplosives magazine witl be silvated about 300 m north of the ¢oal haulage road between
West open pit and underground mine. An explosives control for undesground mine will be
located near the portal. They will be constructed of reinforced concrele and brick occupying
the total building asea of 130 m?2.

The maintenance cost for buildings is gencrally estimated to be 1 pescent of {otal construction
cost.

6-3 Water Supply and Sewage
6-3-1 Water Supply
(t) General Aspecis

Two kinds of waier, industnial water and tiving water must be supplied for mine activities. The
industrial water is used for washing the heavy equipment, sprinkling, charging the hydraulic
props and so en. The hiving water is consumed in shower rooms, offices at mine site and the
colony in Khanot district as drinking wafer.

The surface water of the River Indus is planned to be taken at the site focated about 3 km
soulh-east of Khanot as a water source for mine complex. This water infake consists of pumps
mounted on the steed struclure pontoon, discharge pipes and water conveyance pipes with
flexible joints, considering countermeasures against flooding of the River Indus.

The wafer taken al the waler source is pushed up by the pump and senl to the transil point at
Khanot where a sand basin is constructed. Thea, the water from the sand basin is separated
into the colony and the mine site. The water for the colony is treated at the water purification
facilities and sent to the seevice reservoir of colony at Xhanot. The water for the mine site is
pushed up from the sand basin at Khanot to the water pusification facilities al Lakhra mine
site and then to the service reservoir. The water is distributed by booster pumps from the
service resenvoir to where necessary both at the colony and the mine site.

For the water supply, cast iron pipes are used for water intake, conveyance and distribution,

and palvanized steel pipos for seavice pipelines. All pipes are buried in the shoulder of main
roads.

(2) Estimated Water Consumgption for Design
The number of inhabifants supplied are estinrated for the mine site and the colony at Khanot

fo be 1,824 people and 9,000 poople respectively.
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The maximum water consumption per day is estimated as follows:

(m*)
Industeial water Living water Total
Lakhra mine site 170 210 980
Colony at Khanot - 2,850 2,850
Total 770 3,060 3,830
3) Supply System
Schematic wates supply system is shown below:
Water source - Sand basin at Khanot -> Purification plant
' at Khanot
Purification planl :
at mine site Scrvios resarvoir
' at Khanot
- - i
Service reservoir
at mine site Water distribulion
|
Water distributicn
{4) Altitude and Distance
Colony at Khanot {1+ 40 m)
1.54 km
3k 10.5 m2
Waler source (+ 9 m) Transit poinl  ————— Intcrmediate point (+ 168 m)
at Xhanot (+ 30 m)
14 km

Lakhra mine site  (+ 123 m)
(5)  Desizn of Facilities

a)  Water intake facilitics
Water source: Surface water of the River Indus
Water intake equipmtent:  Pumping house {(wooden structure 3 m x 6 m) built on
the steel strecivre pontoon moored at the intake site
on the River Indus
Estimated quaniity of water takea:
3830 m?[day x .1 = 4213 m? day = 176 m*[h =2.93 ma* fmiin
#0.0188 m? fsec
Sand basin:  Dimension; 4 m x 30 m x 2 m (height)
Effective capacily; 240 m?
Number of sand basins; 2

1t-127



b)

c)

d)

Water conveyance facilitics

Estimated quantity of water conveyance: 4,213 m?/day
Water conveyance system:  booster pumps and pipeline
Diameter of pipe: 200 mm

Total pipe length: approximately 3 km

Water purification facilities
Fstimated qunatitly of purified waler: 3.830 m?*/day
Pruification system: Rapid hitration
Well for Mow of waler conirol:
Effective capacity; 3,830 m?/day x 1.5 min (24 x 60) + 4 m? over
Dimension; 2 m x 6 m x 3 m (height) = 36 m3
Chemical treatment facilities:
Mixing basin; Effective capacity
3,830 m? fday x 1~5 minf(24 x 60)=2.7~13.3 m?
Dimension of mixing basin, 2 m x 2 m x 3 m (height} = 12 m?
Floc basing Effective capacity
3,830 m? [day x 20~40 minf(24 x 60) = 84~106 m?
Dimension of floc basin; 4 m x 12 m x 3 m (height) = 144 m?
Coagulation basin;  Elfective capacitly
3,830 m?fday x 3~5 hf24 = 478~T98 m?
Dimension of coagulation basin; 10 m x 30 m x 3 m (height) = 900 m?
sumber of coagulation basins; 2
Rapid filter:
Rate of filtration:; §20~150 mfday
Filtration area; 3,830 m?[day _
120~150 mfday
Dimeasion; 4 m x 8 m x 3 m {height) = 96 m?
sumber of Nifters; 2
Clear water reservoir:
Effective capacity; 3,830 m? x 1 hf24 h = 160 m? over
Dimension; 10 m x 10 m x 3.5 m (height) = 350 m?
Disinfection cquipment:
Chlorinator room; 2 mt x 3 m = 6 m? (iimber construction)

32~26 m?

Watcr distribution facilities
For planning of water distsibution Facilities, the water quantily of delii’ely is
estimated to be nermally as maximum hourly water delivesy and in case of fire
the sum of maximum hourly water delivery and water for fire fizhting.
Lakhra mine site:

Estimated maximum water consumption; 980 m? fday, 41 m?*/h

Estimated maximum waler delivery; 4bm?Jhx200% =82 m*/h

Water delivery in case of fire; 41 m?/h + 1 m3fmin x 60 minjh) = 101 m?/h
Colony al Khanot:

Eslimated maximum waler consumplion; 2,850 m?/day, 119 m?fh

Estimated maximum water delivery; 119 m?fh x 200 =238 m3*/h

Water delivery in case of fire; 119 m?Jh + (2 in? /inin x 60 minfh) = 239 m* fh
Water distribution system: Booster pump system
Service reservoir:
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Seavice Resenvoir
Lakhra mine site;

Effective capacily (41 m*/h x 12 1) + S0 m? = 542 m? over
Dimension 10 m x 106 m x 5.5 m (height) = 550 m?

Colony at Khanot
Effective capacity (119 m*/hx 12h) + 100 m? = 5,526 m? over
Dimension (0m x 28 m x 5.5 mi (height) = 1,540 m?

¢) Pumping equipment
Main specifitcations of each kind of pump are shown in Table 6-1 to Table 6-3.

6-3-2 Sewage

Storm drainage can be considered to be the main drainage system, however it is not available
due to the lack of rainfall at Lakhea mine site. The sanitary sewage of olfices and work shops
only may be taken inlo consideration. The dirly water from water closets runs off through the
seplic tank into the cess pool and the overflowing water of the cess pool is allowed lo
percolate into the earth. The tofal capacity of cesspools is planned to be 150 m?3

64 Mechanical Equipment
6-4-1 Heavy Equipnieat Maintenance Shop

The conception of maintepance 5 gradually changing from correclive mainlenznce o
prevenlive mramlenance suice open pit equipment is becoming bigger and bigeer and produc-
tivily is getting higher and higher. Furthermore, the mainlenance work has become very com-
plicated because of the development of modern equipment, therefore, preventive maintenance
is usually executed by the senvice eagincers of each manufacturer.

However, Lakhra is located far from town so thal it is expected fo take a lot of time for the
service enginecss lo be available at the colliery, therefore, the production loss due to the
interruption of operation will be tremendous. In addition relatively numerous troubles are
expected because a lot of machines will be used in the open pil.

Therefore, the heavy equipment maintenance shop will be provided to make the maintenance
and repair work for all mining equipment used in the open pit.

From the aforementioned point of view, the shop will consist of the general workshop
inclusive of such rooms as engine repair, assembling, welding, power, radiator repair, battery
charging and hydraulic testing, and, in addition, the under carnage repair shop, preventive
niaintenance shop, tire senvice shop, painting and cleaning bays and warehouse, el¢. The shop
wili also be equipped with nccessary machineries, such as oveshead crane, hydraulic press,
electric and gas welders and milling machine, ete.

The annval maintenance cost includes the spare paris at 1 % of investment value as the forcizn

currency and also | % of C & ¥ investment value exclusive of spare paris for the repair cost in
local currency.

The typical layout of the shop is shown in Fig. 6-2.
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6-4-2 Mechanical Workshop

The shop is used to produce the requised parts of the machines used all over the calliery as
well as to repair the machines especially used underground. Therefore the shop will consist of
wood warking, foundry, blacksmith, metal working and mechanical shops to be able to fulfil
aforementioned tasks, and equipped with 2 nos of lathes, 1 no. of shaper, 4 no.s of bench
grinders, | no. of air hammer, cach 2 no.s. of eleciric and pas weldesrs and other necessary
machines and tools. In addition, the mine car repair shop and the battery tocomotive shop will
also be provided.

The shop is planned to be located near the underground portal for the convenience of
transportation 1o and from the underground mine. The layout of the workshops is shown in
Fig. 6-3. The conceplion of the maintenance cosl of the mechanical workshop is the same as
{the heavy equipment mainfenance shop.

65 Electrical Equipment
6-5-1 Mine Substation

As mentioned before it is necessany to provide the mine substation to receive, transform and
distribute the power transmitted by WAPDA io a¥l facilities in the colliery.

The Total installed load capacity in the collicry is expected (o be approximately 7,000 kW and,
exclusive of the epen pit supplied at 33 kV, the tolal load capacily to be supplied at 3.3 kV
is estimated at 3,480 kW. Therefore, the required transformer capacily to be installed in the
substation will be 4,000 kVA.

The areas and their load capacities supplicd at 3.3 XV are shown in the following table.

Area Installed capacity (kW)
Underground mine 910
Surface 2,600
Coal preparation plant 550

Total 1430

The major equipment of the substation will be outdoor {ype and of dustproof construction,
and will be able 1o opecate under severe conditions of high ambient temperature and sand
storms. However, some facilities such as switchgeass and supervisory and control board will be

of indoor type and inslalled in the control room provided at the cornes of the power house
consirucied adjacent to the subsiation, from where the operalion of the substation will be
supenvised and controlled by the shifi working operators. Adequate capacily of the static
capacitor will also be installed to compensate the expecied reactive power within the
distribution system.

The details of the surface facilitics are shown in Table 64 and the prospecting one line power
receiving and distsibution diagram is showa in Fig. 6-5.
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6-5-2 Emergency Power Generating Equipment

For a mechanized c¢oal mine power failure causes nol only interruption of the mining
operations, but also the danger of the presence of mine gas and coal dust underground.
Therefore it is recommendable to provide an emergency generator in Lakbra eolliesy the same
way as in the other PMDXC’s coal mines to supply the power immediately at least to the safety
facilities in case of power failure from the power sourcy,

The toial lead capacily of the safety facitities {0 be supplicd power by the generator is
estimated at 750 kWY as shown in following table.

. . Installed capacily

_ Descrivtion o o aw
Main veniilation fan 1 300
Alr compressor 1 240
Cooling pump for above 1 15
Water supply pump | b
Sewage treatment facilitics 1lot 20
Lighting & office flixtuse I lot S0
Misceliancous & loss Ilot 70

Total 750

Therefore, 2 no.s of SO0 KVA, 3.3 kV, 50 Hz and 3 phase diese] generators will be installed in
the power house provided adiacent to the mine substation.

6-5-3 Power Distribution Facilifies

The power distribution systemy on the surface will be carried ouwl by the overhwead hines at
33 kV for the open pits and at 3.3 kV for the other facilities.

The Litle of each overhead tine and facilities andfor areas to be supplicd with power by the line
concerned are as follows:

{1) East opea pit line: east open pil

(2) West open pit hine: west open pit

{3) Office dine: administeation office, foremen office, heavy equipment
maintenance shop.

(4) Ventilation fan ine:  main veatitation fan, air compressor, mine office and safely lamp

To0om.

(3} Winder line: Winding machine

{6} Workshop line: Electrical & mechanical workshops, mine ¢ar repair shop, batltery
locomotwve shop.

{7) Piantline: Coal preparation plant, tippler and conveyor belt for UfG raw coal
receiving.

{8) Underzicund line: Underground mine

Anmong the aforementioned overhead lines, only the offtce hne and the ventslation lan line will
be supplied with power by the emergency gencralors in case of an incoming power failure.
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6-5-4 Operationat Supenvision and Control

In gencral each surface facibity will be supervised and controlied by the shift working
operators, however, no operator is envisaged for the main ventilation fan which will be

supenvised from the main winding machine room remotely since the ventilation fan is to be
operated continuously.

6-5-3 Coenununication Facilities

The private telephone system will be utitized for the internal and external communication of
the colliery. The automatic crossbar exchanger with 2 circuits of office lines and 100 circuit of
internal lines will be used for internal calls and, on the other hand, the exchange to and from
the offices line will be carriecd out by the shift working telephone operator to control external
cals.

AH facilities such as aulomatic exchanger, the operator switch board for the office line, the
'slorage batteries with automatic rectifier and other necessary accessories will be installed in the
telephone exchange room provided in the administration office. Approximalely 80 nos of
telephones will be installed in the colliesy, 30 in the administration and mine oflices, each 1 in

the ¢ast and west open pits, 10 in the underground mine and the remainder in the other
surface facilitics.

The fixed stations of the wireless system for the open pit and of the inductive radio sysiem for
the vnderground mine wilt be installed in each office room in the mine office respectively to
carry oul the pit and mine management smoothly. The anteana tower for the open pil wireless
system will be provided by the mine oflice.

6-5-6 Electsical Workshop

Adjacent {o the mechanical workshop the electrical workshop will be provided. The workshop
will be equipped wilh an overiead iravelling crane, the coil winding machine, the ftest
operating facilily at various voltages and other necessary equipmeal, instrument and (ools and
used for the nraintenance and fepair work of all electrical equipment in the coltiery. However
H/T coil rewinding and other special work will be done by outside professional factories. The
welding machines, Jathes and the other equipment instatied in the mechanical workshop which
are possible to use in common will not be installed in the electrical workshop.

6-5-7 Lighting Equipment

AR surface buildings and facilities will be equipped with adequate room lighting fixtuces. In
addition the major roads wilhin the colliery, espectally their crossings, will be illuminated by
means of the fluorescent lamps and the steck yards and the portal area of incline by mercury
vapour lamps (o prevent aovidents and larcenies.

6-5-8 Mainlenance

The daily inspection and mainterance of the swiface electrical equipment will be casdied out
by the operators, however, periodic inspection and maindenance will be carried out by the
clectrical workshop staff.
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‘The annual maintenance ¢ost includes one year's use of spare pasts for the mine substation,
power house and overhead lines, elc. and 2 % of investment vatue for the electrical workshop
to replenish the damaged hixtures as foreign currency, and also 1 % of investment value of the
foreign currency in C & F excluding the spare pasts in local currency.

66 Others

6-6-1 Dritling Machine

The mining plan in this report is established based on not only the results of the previous
drilting work, 19 no.s by PMDC and 3 no.s by GSP, bui also the result of 30 no.s of drillings
with approximately 100 m of average depth cassied out by the JICA <upvey team in 1979,
However, at the stage of the definite study and, more over, at the stage of the commencement
of the mining operalion requinng more delaited and tangible yeardly mining plan, it is
censidered that further dritling wosk to confirm the condition of coal scams, overburden and
faults, ete. will be required.

Therefore, 2 drilling machines will be provided (os the drilling team established in the planning
seclion to carry oul further drilling work. The machines will be replaced every 10 years.,

The annual maintenance cost includes the spare parls for one year's use as foreign cursrency
and, in addition, | % of investment value of the foreizn currency in C & F excluding spare
parts in the local currency.

6-6-2 Vehicle

For the transporfation vehicles wilhin the colliesy 2 units of stafl cars, 6 units of 4 wheels
drive pickups and | ambulance will be provided.

The annual maintenance cost will be paid in lecal currency, 5% of C & F investmient value,
same as the patrol vehicles in the open pit.

66-3 Fixture
1) Compulter

The calculation of the op<erating cost in the colliery is very complicated as the coal is mined
from 3 areas, 2 open pifs and | underground mine. In addition it is very froublesome to
conirol the enormous numbers of spare parls as various machines are used in the colliery.

Therefore 1 sel of computer, 256 kB of operating capacity, will be installed in the system
secltion room in the administration oflice not only to caleulate the operation cost in each mine
and wages and salaries for ali pessonnei bul also to control the spare parts and matenials for all
equipnient and facilities in the collicry. As the annual maintenance cost in foreizn cumrency
10 % of investmenl value is provided.
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2) Others

Not only the adminisiration office but also mine office, hospital and dispensary will be
cquipped wilh necessary furnifure and fixtures from the local market. The annual maintenance
cost in local currency will be ¥ % of investment value,
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TABLE 6-1 HATER

INTAKE PUMP

Bascription

Hote

{ocation

Service Distance

Pipe Leagth (km)
Water Quantity {m3/min.)
Total Head (m)
Suction Velocity (m/fsec.)
Suctioa Diameter (sra)
Shaft Horsepower (k¥)

Required Motor Output (kW)
Required Pump Specification
Required No.

Operating Motor Output (k¥)
(tm)
Hater Velocity in Pipe (mfsec)

Pipe Diameter

Moored Pontoon on River Indus
app. 3 km from Khanot

River Indus to Sand 8asin
3
2.93
30
2.0
125
31
35
1.7 m3/min. x 90 m H x 45 kH
3 {2-Operation, 1-Standby)
90
200
1.57
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TABLE 6-2 WATER OELIVERY PUMP

Description

Note

Location

Service Distance

Pipe Length (km)

Hater Quantity {m3/min)
(m)

Suction Yelocity
(m/sec)

Total Head

Suction Diameter (mm)
shaft Horsepower (kW)

Required Motor Qutput
(kN)

Required Pump
Specification

Required No

Operating Motor Ouiput
(1)
(32);

Hater Yelocity in Pipe
(m/sec)

Pipe Diameter

Khanot Sand Basin

Settling Pond to Colliery
Distribution Pond

24.5
0.75

130
2.0

100
3?
37
1.1 m3/min x 185 m H
x 55 kH

2 (1 - Operation,
1 - Standby)

55

200
6.4

 ——

_—

Khanot Purification Plant

Khanot Cleaning Station to
Colony Service Peservoir

1.5
2.18
30
2.0

125
8
10
1.7 m3/min x 30 m B
x 15 k¥

3 (2 - Operation,
1 - Standby)

30

200
1.18
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TABLE 6-3 WATER SUPPLY PUNP

Description

Location

Service Distance

Pipe length {km)
Hater Quantity (m3/min)
Total Head (m)

Suction Yelocity
(n/sec)

Suction Diameter (mm})
Shaft Horse Power (kW)

Required Fotor Qutput
(kK)

Reguired Pump
Sepecification

Required No.

Operating Motor Ouiput
(kW)
(Fm)

Hater Yelocity in Pipe
{m/sec)

Pipe Diareter

Colliery Service Reservoir

Distribution Pond to
Facilities

1.0
1.68
75

2.0

150
30
35
2.6 m3/min. x 75 m H
x 55 k¥

2 (v - Uperation,
1 - Standby)

55

150
1.62

Note

Colony Service Reservoir

Distribution Pond to
Colonies

1.0
3.98
55

2.0

150
26
30
2.6 m3/min. x 55 m H
x 37 kW

3 {2 - Operation,
1 - Standby)

74

250
1.42
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TABLE 6-4 INSTALLED MOTOR CAPACITY ON SURFACE

installed Total installed
Description Unit capacity (kW) Ho. capacity (kW)
Main winding machine 160 i 160
Sub winding machine 20 1 20
Air compressor 240 2 430
ditto 75 1 75
Cooling pump for above 15 1 15
Main ventilation fan 300 1 360
flec., mech.,mine car &
work-shop 1 1ot 400
Heavy equipment maint. shop 1 1ot 200
Booster pump for water supply 55 1 55
Sewage treatmént facilities 1 lot 20
Surface lighting & office fixture 1 lot 50
Cool preparation plant 1 lot 465
Tippler and belt conveyor for
/6 raw coal receiving 1 Yot 80
Hiscellaneous 230
Total 2,550
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