Secondary mining recovery:

- AS/6x48,834 x 1.5 _ 349

Entry: 88335 X 4.6
(80,910 — 48,834) x 4.6 x 0_._51_ i
. Piltar: : 88,335 PEX: 0.1452

Therefore, the total mining recovery of one mining panel is 65.3%.
3.7 Mining Machine
3.7.1 Continuous Miner

The continuous miner is able to cut the seam up. to the thickness of 3.1 m. Specificz{tions of

continuous miner are shown in Table 114 and the outline in Figure I1I-18.

3.7.2 Shuttle Car

A shuttle car is used for conveying coal from the continuous miner to the belt conveyor.

Outline of the shuttle car is shown in Figure 11-19,

3.8 Raw Coal Production .

~ Annual _faw coal production is planned to be 640;000 tons under -fuli operation: i'n tlili.'s plan by
taking into account the varioué relevant eicmbnts_such as minable reserves, modes of formation
of coal, mining method, technicat level of mining, etc. '

Number of working days per vear: 240 days

Operating system: 4 shifts per day, 3 shifts for operahon and 1 sh:ft for
mdmtenance

Number of working faces: 3 with standby ffn,e

Daily production of raw coal: 2,670 tons (280 tons per face per Shlft)

Annual production of raw coal: 640,000 tons

Mine life: | 40 years

Daily raw coal production p!én is as follows:
(Working thickness) x (Width of entry) x {Driving length per shlft) X (Spec1f10 gravity) x
{Mining safety ratlo) X (Number of shifts) x (Number of faces)
= 3. 0mxomx12mx 1.55x 0.86 x 3 x 3% 2,670 tons
2,670 tonsfday x 240 days = 640 000 tons

Thus, annual raw coal production is 640,000 tons.

—170—



WJdH0G

WdE1e ﬁmmam WIY mﬂmnmﬂwm.@
Wdaooe Wdd 509 peadg 41T, 1g
CWdHES WdYF9 peadg 123100
WdLs8¢ WLIL00F paadg 10434000
ZHOS ZH09
‘ -sAeadg 1918 M uoissazddns isn(g
wgeo0l 1[BI9A0 Y}BUS] SUIUDBlY
ST 000°28 : _ : JudepM
JALIQ WeL], DLI3R3E YOS OA/OV
: T 1IS38 7% 2Inssalrd BulrRag puUnoLn
w6220 I0UBIRIY) punoIn Wez0/963°T Yo1Ld 19TMEBID
uiddeT: 0y loAld Woog 1' 1ySiey ei0A S A1 UIDIM FRIMBID
W0 Y8y s1ssey) olseg WELZ /9290 Yo31d UIBYD J043Au0D
woesTg 01 JYBIeH weag Wegz o midag J0keauo)
: wzsL o YIPIM Jokdauc)
WHTE0 IalaWel pEey 833N
- Kyroeden Sumip

(VOI- ® V6-TT WOET) Isutw snonuruoD 3o SUOL1EDIIdadS -

WJLIT-8

TVHEINED

P-III 19l

~ 71—



GATH.HEAD .
REDUCER

I
<%
.
o~

.// ‘
Packd
;;4 -
o i
;

CUTYER
LM

¥
=

1 ¥

2,159

—~SHEAR

1879

Nl B Y
St
s s il
W e W
- CHASSIS WIDTH

CRAWIER TRACK CTRS
UP-DOWN

-STAB JACK'

2134

——ee————— |

3. 658

CUTTING HEIGHT

max

Figure Il - 18

Continuous

10.008

Miner

—172—



103 9|lMS. g~ TI a4nbid

s wgge's
M L¥YESa _ HAYONY
- 2 zioNyy S 40 70NV
A 1O o6 / 5 0Re0 5
. . 7] —]]
=] ..ﬁll,..nuﬁnl - —H-h—F =] I
- (S ks i i e a
S A T B ==y o
N - Ju3TodLNGS” :
3 EEEES / Pyt _ i 39 5
{ / . gEX 00z £ 0z X002 @ ] 5
i , \ i Sl M M Kl
HOLOW NOLOYE L e..w\uw 77 q
SHIVEE 2810 e W &L u0%
= IF HoIH Mo o
AJONVIPGY 1908 b Nk
,
3

il
e __ __II.I...J.:: el

WH01iYd

(TTT T TR R T ¥ R —

-2y | dil SHOY 3O

TLdy

DS ——

i - il
- i

—

rwmm 8V NAAIHG .Q.rI.V .

\-ﬂﬂ

HOlow SWNd

~173—



3.9 Manpower Requiremelits
Personnel arrangement per shift of each working face is as follows:
Foreman: | l
Continﬁo_us miner operator: : . 1
Assistant for the above: 1
Shuttle car operators:
Roof boliers:
Mechanician:
Electrician:
Belt man:
Total: ' 1

Therefore, personnel at the faces is:

U ST O 1

11 persons x 3 faces x 3 shifts/day = 99 persons/day
In addition, personnel required for.maintenan(ie is:
4 pcrs.ons % 3 faces x l.shift/day = 12 persons/day
Thus, the tetal number of the face—iv@'rk_ers is:
99 persons/day + 12 persons/day = 111 persons/day
From the formula shown below, the productivity is 24 tons/person.

2,670 tons _

111 persons 24 tons/person

3.10 Daily Working Time

Daily time schedule is.as follows based on 8 working hours per shift and 4’shifts per day:

1st shift: 7:00 to 15:00
2nd shift: 13:00 to 21:00
3rd shift: 19:00 to 3:00
4th shift:  1:00to 9:00

The time schedule for 3 mining shifts and 1 maintenance shift is as shown in Figilre 111-20.
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CHAPTER 4. TRANSPORTATION PLAN

4.1 Raw Coal Transportation
Compared with the mine tub method belt conveyor method is cmployeci because of its
advantage in both safety and economijc stdndpomts ' -
The flow of raw coal from the working face to the surface raw coal pocket is as follows:
Shuttle car - feeder breaker - panél BC - coal storage bunker (100 tons) ~ cross main entry
BC — main entry BC - coal storage bunker (200 tons) - belt incline BC » surface pocket

‘whbre BC: Beit conveym

4.2 Design of Belt Conveyor .

Raw coal to be transported is as follows:

! shift 890 tons (3 wor kmg faces)
l'd'ay o 2,670 tons
Belt conveyor operatinglhou.ré: 12 hours/day
Belt speed - @ - . 135 m/min.
Maximum slope.é.f belt conveyor: _ 16°

Since 3 work'iug faces are conbentrat'e(:l in.thé same mining block, the belt conveyor capacity
of‘the.belf incline BC, main entry BC and cross main entry BC.is the same, The capacity of working
face BC is calculated to be able to .liandle 600 tons per. shift for covering two .working faces.

The belt é(_)nveyor capacity is calculated by the following formula:

T=60AVr  ..... BT AU 4.1)

A=K (0.9B = 0.05)% ottt (4.2)
where, - T: Belt conveyor capacity (tons/hr)

A:  Cross sectional area of materials carried (m?)

V: : Belt:}_:peed {m/min.)

r:  Apparent specifi(.:.weight of materials carried (tonsfm® ) (1.00 for coal)

K: Coefficient of carrier type o

B:  Width of belt (m) |
(1) In case the trough angle of belt cphveydr is 20° and '3 roll trough carriers (K = 0.1245) are
used, belt width of the belt incline BC, main entry BC and cross main entry BC is calculated by the
formula.(4.l) as follows. ' '

_ 2,670/12
60 x 135 x 1.00

Therefore, belt width is given.by the formula (4.2):

A= =0.02747 m?

B= (/ +OOS)/09 03775 m -

The belt width of 900 nim 1s ‘employed by takmg into account the safety factor.
Actual transport capacxty-(T) is as follows by the formula 4.1
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T =60 x 0.1245 x (0.9 x 0.9 — 0.05)% x 135 x 1.00 = 582.5 tons/hr
Thus, iransport capacity is 500 tons/hr,
(2) Belt conveyors for panels
Required quantity. (Q) to transport coal from two workmg faces to the cross main entry BC

within 4 hours is calwlated as follows:

890 tons P -
"3 faces 7 faces X 4hours 14_8 tqns/lu

Q=
T hus,.in case the trough angle of be}t conveyor is 20° and 3: roll trough carriers afe used .(K =
0.1245), then the belt width of panel BC is calculated by the formula (4.1) as follows:

148
60'x 135 X' 1.00

Therefore, the belt width is given by the formula (4.2):

= JOBIBIT |, 05100 =
B=( 01745 +0.05)/O.9_ 0.481 m

For safety purposes, the belt width of 600 mm is employed. Actual transporting capacity (T) is

A= =0.01827 m®

about 200 tons/hour as follows by the formula (4.1): _
T=60x0. 1245x(09x06 0.05)? x 13Sx1.00=242.l tons/hr
(3) Power reqmred for belt conveyor '

Power reqmre(l fo: opelatmg the belt- conveyor is calculated from the followmg formula:

P= P, +P, +Ps +Pt . ...l PR R R 4.3)
P, = %‘EY ....................... SRR (44)
p, = LOFRIQU @.5)
367
P S e .. (456)
where,
r Power required (kw)
P, : Horizontal no-load power (kw)
- P, : Horizontal ioad power (kw)
P, : Llftmg load power (kw) (given with negatlve sign for descendmg belt)
Pt Operatmg power for tripper or stacker (kw)
foo Friction coefficient of roller bearing _
W Weight of moving portions other than carried matéridls (kg/m)
A Belt speed (m/min) '
H Lift (m)} (vertical hcigl_lt of ascending or descending belt including the height of
tripper) . ]
g : Length of conveyor (i} (horizoﬁtal centre distance of he.ad and tail beit‘ i)uiley)



o Corrected horizontal 'leugth of belt conveyor (m), This length is experimentally

given by the fbl!owing'eq'uation:

o= 2 hisiag + 1597
Ot D Tlamport qu‘mtity at carrier side (t/hr)
B} Requued power (P) for belt incline BC is given by the above formuias:
where,
f = 0022
W= oy e +15.93 266,001 m %66 m
W =. 63kg/m (wi'dt!l of belt: 900 mm)
Pt = 1.25 kw in case fixed tripper is used, -
Qt = 500t/hr
P o= 0.022 x (600 + 66) x 63 x 135 0.022x(600+'66)x500 + 169 x 500 +1.95
: 6,120 367 367
= 271.8kw '

Therefore, 300 kw motor is.,to be used.
Effective tension (Fp) of belt is:

6,120P _ 6, 120x300
Vv 135

#)  Required power (P) for the main entry BC is:
where, f 0.022, 2, = 66 m, W = 63 kg/m (width of belt: 900 mm),
Pt = 1.25 kw (fixed tripper is uscd) Qt = 500 t/hr.

0.022 x {1,000 +66) % 63 x 135 0.022 x(l:,OOO + 66} x 500 + 135 x 500
6,120 - 367 367

_ +1.25=249.7T kw -
Therefore, 300 kw motor is to be used.
Effective tension (Fp) of belt is:

.~ Fp = 13.6tons

Fp

=13, 600 kg = 13.6 tons

iii) Required pbwer (P) for cross main entry BC is:
where, £=.0.022, 2, = 66 m, W = 63 kg/m (width of belt: 900 mm),
Pt = 1.25 kw (fixed tripper is used), Qt = 500 t/hr.

0.022 x (1,000 + 66) x 63 x 135 0022x(1000+66)x500 75 % 500

€120 367 367 T 125

P=

=168.0kw -
Therefore, 200 kw motor is to be used.
Effective tension (Fp) of belt is:

6,120 x_200

Fp==""735

=9,067 kg = 9.1 tons
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Figure =22 Incline ond Main Entry Belt Conve'yor

Figure I—23 Cross Main Entry Belt Conveyor

Figure Il —24 Pahel' Belt Conveyor



Table HI-5

Specifications of Belt Conveyor

Panel BC

T Incline Main eniry | Cross main
T ‘belt BC BC BC
Transport capacity (/1) 500 500 500 200
Belt width (mm) 900 900 - 900 6500
Belt speed (m/min){ 135 135 135 135
Horizontal length (m) 600 1,000 1,000 500
Vertical length (m) 169 135 75 10
Valid tension (ton) 13.6 13.6 0.1 1.36
Drive unit size (K W) 150 x 2 200 30 .

150 x 2.

Figure IT-25 Three Roll Trough Carrier (B. belt width)




‘iv) ~ Required power (P) for panel BC is:
where, f=0.022, 8, =66 m, W=35.5 kg/m (width of belt. 600 mm),
Pt = 1.25 kw (fixed tripper is used), Qt = 200 t/hr,

3= 0.022 x (500 + 66) x 35.5 x 135 " 0.022 x (500 + 66) x 200 . 10x200 . .
b= =50 -t 367 T3y V125

- =23.2 kw
Thereforé, 30 kw motor is to be used.
Effective tension (Fp) of belt is:

Fp = ﬂzl_o__?,;iég = 1,360 kg = 1.36 tons

Specifications of belt conveyors determined from the above calculations are shown in Table
111-5. The laydut plan of underground belt conveyors system is shown in Figure I11-21, outline of
each belt conveyor is shown in Figures II1-22, 23 and 24, and a section of 3 roll trough carriers is

shown in Figure [11-25.

4.3 Underground Coal Storage Bunker -

Coal is proéiuced by 3 shiftsiper day from three working faces in this plan. The capacity of the
cross main entry belt conveyor is possibly i_nsufficient to transport' coal from 3 faces simultaneocusly
since those faces are planned to bé con‘cen:tratéd in one mining block.

Theréfo‘re, 100-ton qnd 200-ton coal storage bunkers are installed at the tails of the panel BC
and main entry BC respectively in‘ order to smoothen the transport of coal. The bunkers are auto-
matically operated. |

Figure I11-26 shows the schematic drawing of the coal storage bunker.

OVER.OAD SWITCH
'C' TRIPPED \

BUNKER FULL.
- TRIP SWITCH -

DRWE URIT

- { i) . |
TSN T 77

DISCHARGE
UNIT
| e

TRIP SWITGH 'A OUTBYE BELT COMVEYUR

Figure Il -26 Underground Bunker
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4.4 Personnel Tfansportation

Since the time required for transporting the persormel directly affects the workmg hours, the

transport plan is made for prowdmg the shortest time f01 personnel tr'msportfttlon Mine workers

carry mfety devices (such as cap lamp), wait in.a wmtmg room at the pit mouth and are tmnsported

by a trdcklcss personnel carrier to the working place.

Trackless transport is selected for the followmg reasons:

1)

2)

3)
4)

Flexibility: Fixéd-facilities are less equipped, and the vehicles can be concentrated at a
required time in a requiréd place. . o

Simplification of transport system: Workers caﬁ be transported without transfer from
the pit mouth to the destination. .

Speediness: Maximum speed of about 30 km/ hr  ¢dn be easily operated.

laboursaving:  Personnel for transpmt operation can be greatly reduced since a transfer

of load is almost not required.

Diesel engine driven type vehicles are to be employed for the trackless transport.

In the selection of trackless vehicles, low-floor type, artiqu’iated, all-wheel driven type vehicles

bl

which can be used even for a narrow width, small curvature, rough road surface and steep slope,

arc employed. .

Outline of the trackless personnel carrier is shown in Table I1I1-6 and Figure I11-27.

One trackless carrier can generally carry about 14 persons, and 4 carriers including standby are

necessary to transport 39 persons required for one shift, .

Table HI-6 DIMENSIONS -OF PERSONN EL CARRIER

A. Height - 1,524 mm
B: Height, _ _

over canopy _ o 1,829 mm
C. Height', rear chassis with canopy . 1,829 mm
D. Length, overall . 5982mm
E. Length, rear chassis 3,404 mm
F. Width, power unit . 1,956 mm
G. Width, rear chassis 1,956 mm
H. Wheel base : 2,997 mm
I. Turning radius, "

outside _ _ 5,588'mm

inside 3,404 mm



]L

Figure I -27 Personnel Carrier

4.5 Material Transportation _ _

Materials used daily are roof bolis and materials for stopping. In addition, materials for belt
conveyors,' electric ca'ble's,'steel pipes and explosives are used as required. These materials arc trans-
ported by 3 trackless material carriers. '

Trackless material carrier is outlined in Table 111-7 and Figure IT1-28.
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Figure - 28 Material Carrier

~FQWEY O

Table I1I-7 DIMENSIONS OF MATERIAL CARRIER

Height , ..
Height, over canopy
Height of bed
Length, overall
Length, fear chassis
Width, power unit
Width, rear chassis
Wheel base
Turn radius,

outside

inside

1,524
1,829
6,400

3,658

1,956

1,956
2,997

6,096

3,886

mm

mm
mm
mm
mm
min

mm

mm

min



CHAPTER 5. MINE SAFETY
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CHAPTER 5. MINE SAFETY

5.1 Safety P]an
ACCldblltS in coal mines can be divided _ihfo frequcn'tly oceurring accidents -and serious
accxdents The former includes the “dccidents aused by roof fall, collapse, blasting;
exploswes transport overturning and mishandling. of equipment. For preventmg these accidents; it
is required to establish detculed standards- and prou,dmes of the work. Accidents can be reduced
through strictly. observing those standards and procedures in lhe course of safety t1a1mng and
management of daily work. _ _ _
On the other hand, serious ﬁcmden‘rs arc gas or coal dust explosion, sponlaneous combustion, '
mine tu'e, and so forth. The following are required to prevenl these accidents; establishment of
countermeasures, introduction of central monitoring systel_ﬁ' for finding underground situations,
enforcement of monitoring énd.qulck response in the event'of abnormal conditions,
1} Main cou'ntermeasures are: |
i} Gasor Coal Dust Explosion _ _
To detect the behavior of CH,y gas. To spray water for controlling coal dust. To install
stone dust barriers and to perform stone dusting. . |
ii) Spontaneous Combustion '
To fully seatl and close t.he goafs.
iii) Mine Fires '
To control combustible substances and electric wires,
2)  The central monitoring system should consist of the following items:
i) 'Monitoring.devices for mine gases '
CH,4 and CO gases
ii)  Belt conveyor monitoring devices’ :
Slip, deviation and breakage of belt fire (CO gas), water spray, welghmg raw coal, run-
ning condltions and checking coal quantity in bunker.
i) Momtormg devices for power distribution
Electric current, voltage, earth resistance, and controlling switch.
iv)  Monitoring dcwcee for main fan
Air pressure, air volume, operating eond1t1ons ete,
v) Monltormg devices for drainage pump
 Water level and operation.
vi) TV monitoring
Graphic monitoring of mam underground places.
3) Inductive radio systern is as follows o
Fonemen and deputies should carry mductwe radio sets in order to communicate smoothly and

to make quick response in case of emergency.
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5.2 Ventilation Plan

A _éehtr&l 'vcntilatip_n system using air intake and return inclines is cmployed in this plan.
A diagonal ventilation system by vertical shaft will be required in future when working faces move
far ziway from the pit mouth, However, this system is not studied in the report as the system will
be empioyed about 20 years after coinmcnceme’nt of coal pro'_du.ction.
| - Required qura.ntity of ventilation is determined as follows:

(1)} Required quantity of-yentilation fo_r thé underground workers:

Requii‘ed quantity of ventilation per.per'son: : 3 rﬁa'/min.
Maximum number of workers: 78 persons
Effective air quantity: o 35%

3 x 78
- 0.35

(2) Required quantity of ventilation for diluting the gases ejected from mining area:

= 668.5 m? /min.

Daily required ventilation guantity for the dilution is suppoéed to be 2 m? Jmin, for every |
ton of raw coal. Daily production of raw coal is 2;670 tons.
© 2,670 x 2 = 5,340 m3 /min.
Therefore, total required quantity of ventilation is:
668.5 + 5,340 = 6,000 m? /min.”

5.2.1 Venfilation Calculation Method
Calculation of ventilation is as follows:

Pressure loss by Atkinson’s formula is given by:

LUV L-U.Q?

h=k - =k FE T tteeeereescisieciiiiii 5.0
where,
h:  Pressure loss due to friction (mm in water column)
F:  Cross sectional area of enfry (m?)
1. Length of éntry (m)
Q:  Air quantity (m? /sec)
U:  Peripheral length of cross section of entry (m)
k: Coefficient of frictional resistance of entry
V: Mean wind velocity (m/sec) -
Required power of a fan is g.iven by the following formula:
w=_ 2xh oo e 52

© 6,120 xn
where, '
W. Axial power (kw)
Q: Air quant.ity (m® /min)
h: Ne_gatiVé pressure '(m'm'Aq)

n: Efficiency of machine (0.85)
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5.2.2 Central Ventilation System by Inclines

(1)

- Central ventilation system using inclines is shown in Figure 11129,

Véntilating conditions for each ehtry

i) Ventilating conditions for incline

Length of trackless incline: ' 1,287 m
Length of belt incﬁn_e: . o . 570 m
Cross sectional area of each entry: . 14.46 m?

i}  Ventilating couditions for main entry (5 entries)
Ventilation is necessﬁry for 4 entries (2 entries for air intake and 2 entries for air return),
Total length: 10,000 m (intake: 5,000 m, return: 5 000 m)
Cross secﬁonal i;rea ol entry: 6mx3.1m=186m?

iii) ~ Ventilating conditions for cross main entry {7 entries)
Ventilation is necessary for 6 entries (3 entries for air intake with 2,000 m and 3 entries
for air return with 2,000 m). |
Total length: 4,000 m
Cross sectional area of entry: 6mx3.1m=18.6m?

iv}  Ventilating conditions for mmmg panel (13 entries):
Since the room and p111a1 mmmg method is employed, the coal mining panel is divided
inio two sections by stoppmg One section is used for air intake and the other for air
retur__n, and all the workm_g faces are ventilated.
Maximum ventilation length: 1,450m x 2 = 2,900 m
Cross sectional area of entry: . 6mx3.Tm=18.6 m?

v)  Air fl_ow'_resistance (R) of each entry is given by:

R=k(LUFY ... ... i (5.3)
R=£2 PR (5.4)

Entries are designed to be pafaflel to each other.

Parallel composition of airflow resistance is given by the following formula:

R_ e
“14__1 —1—~+ ............... y

UR,R R |
Airflow resistance of main entry (R’;) is given by the formula (5.3);

R, =0.00092 x 10,000%182 _ ¢ gocis |

18.6°
where, k =0.00092 (for bare entry), L. = 10,000 m, U = 18.2 m,F=18.6 m?,

Therefore, composite airflow resistance is:

L - Ry 0'02502 = 0.00651

TR, 4
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‘Airflow resistance of cross main entry (R}q) is given by the formula {5.3):
4,000 x 18.2
18.63.
where, k = (.00092 (1‘01 bare entry), L=4,000m,U=182m,F=18.6m?

Therefore, composite airflow resistance is:

=R = 900116
9 )

R’y =0.00092 x = 001041

R, = —
@R,y
(2) Calculation of préssuré loss (h) of each entry
1) Pressure loss of belt incline
An veloc:ty (V) of belt and trackless 1nclmes is 414.94 m/min. Pressure loss of beit

inclinc is calcuhted as tollow':; by the formula (5.1):

570x137><4l494"' - .
14.46 x 607 = 17.56 mmAq

where, k = 0.00068 (arched, straight, bare entry), L = 570 ni, U=13.7m, F=14.46 lﬁ’.

h, = 0.00068 x

ii)  Pressure loss of trackless jnbline is given by the formula (5.1):
1287 x 137 x414.942 _
14.46 x 60*
where k=0. 00068 (arched stralght bare eniry), L 1,287 m,U=13.7 m,V =414.94
_ _m/mm F=1446m?. _
iii) | Pressure loss of_ma_i_n entry is calculated by the formula (5.4) as follows:
hy = 0.00651 x (6,000/60)* = 65.1 mmAq
- where, R = 0.0065 1, Q= 6,000 m? Jmin,
iv) Pressure loss of cross main entry is given by the formula (5.4):
h, =0.00116 x (3,000/60) = 2.90 mmAgq
where, R =0.00116, Q = 3,000 m? /min, |
v) Pressure loss of rﬁining panel is calculated by the formula (5.1) as follows:

2,900 x 18.2 x 1,000
18.6% x 60?

where, k = 0.00092 (bare entry), L =2,900m, U= 18.2 m, Q = 1,000 m? /min,
F=18.6 m? -
vi) Total pressure loss (H) is given by:
H= I11+hz+ha+h4+hs _
=17.56+39.66 +65.1 + 2,90 + 2.10 = 127.32 mmAq

The specmcatlons of centzal _ventllatlon sysiem are shown in Table III-8.

h, = 0.'00068 X =39.66 mmAq

hy = 0.00092)(

=2.10 mmAq

(3) Required power (W) for fan to be used in the central ventilation system is given by' the formula
(5.2): '
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6,000 x 127.32
16,120 x 0.85

Therefore, maximum negative pressure is 150 mmAq and the power for the fan is 200 kw by

W= = 146.85 kw

taking into account the safety factor,
An adjustable pitch axial propel'lé'r fan with a high etficlency and air pressure-adjusting func-

tion is to be employed. The specificatiqns'bf the fan are given in Table HI-9,

5.2.3 Overcast
()vei‘casts'are.constn_lcted at the ‘intersections between ‘intake and return ajirways fo secure
fresh air at the working faces. Overcasts are constructed by steel frames and prestressed concrete

biocks. OVci‘basts are outlined in Figure 111-30.

53 Dréinage Plan

5.3.1 Quantity of Mine Water

The quantity of mine water as the basis of determination of capacity of drdmage facilities can
be - accurately known only after the stdrlmg of mining. The quantity of mine water in the Mpaka
mine is relatively small, (,on:;equently, the quantity of mine water in the mmmg area is assumed to

be 0.4 m3/mm (576 m3/(Iay) in the (Iramage plan.

53.2 Drainage Facilities :

A 'main drain pump with 50 m* water sump is planned to be installed at the bottom of the belt
incline (125 m above sea level) and local pumps are installed at cross main enfry and panel entries
near working faces. _ '

Series of the dramage system is as follows _

workmg faces - 3” pipe —+ water sump al cross main entry - 4" plpe > water sump at the

bottom of the belt incline -~ 4" pipe -+ surface '

- The dramdge system is shown in Figure 111-3 1.

5.3.3 Pressure Loss of Drain P.ipe and Horsepower Required for Pump

Pressure loss of drain pipe and horsepower requi'red for the pump are calculated based on the
foltowing assumption. .

Quantity of mine water: 288 m? /day for cach mining face, total 576 m? Jday

Working hours of pump: 12 hours/day

Inside wall roughness of cast iron drain pipe (¢): 0.0005
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Table 119  Specifications of Fan

=TI
Air quantity (m3/min) - 6,000
Max. negative pressure {(mm-Aq) - 150
Pitehof fan 1-10
Power of electromotor {kw) 200

AL N A WY A WY S N A
N W A W 5 W A

il

™
/‘
=

G intin

Figure I-30 Ventilation Overcuast at Intersection
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Total pressure loss (H) of drain pipe is calculated by the following formula:

Hozhy bl FHE ottt e (5.6)
where, ' B
hy Pressure oss of_drain pipe (m)
h, Pressure loss without resistance of drain pipe (m)
Ha Pressure head (im)
hed e U (5.7)
where,
h : Resistance of pipéline (m}
A Friction coefficient of'ﬁipe
(2 Velocity (m/sec)
2 Acceleration of g'rav.ity (9.8 m/fsec?)
¢ Eength of pipe (m) '
d : llis'i'de diameter of pipe (m) .. g

Horsepower required of pump (Np) is given by:

Np = ;"SQ:i’ .............. e, (5.8)
where, .
r : Specific weight of fhuid (kg/m?)
Q Flow rate {(m?/sec)
H Pressure head {(m)
n : Ef‘ficienéy of pump (0.8)

(1} Velocity and cocefficient of friétion_'of pipe

Velocity (V) and friction coefficient of pipe () are calculated by the following formulas:

(2 log-L- +1.75)?
Qe _

where, A : cross sectional area of pipe (m?), r : radius of pipe (m). _
iy For4"” (105 mm) pipes

v, = 576/(12 x 60 x 60) _ 1.54 m/sec
0.105% 3 14
i :
M= 005'2'l " 0028



ii) For3" (81 mm) pipes
288/(12 x 60 X 60) _ | 34 m/sco

v 00-3--‘ x3.14
o 1' _ o
N, = e 50405 T =0.0323
0.0005 * "7

(2) Total pressure loss from working face to water sump and tequired horsepower of pump
The head loss is assumed to be 70 tiﬁ]es t1:1e pipf: diameter without the consideration of the
fru,tlon f‘ICtOl of the plpe in the calculations. '
Total plessme loss (H) and required horsepower (Np) are Lalculdted by the formulas (5.6},
(5.7) and (5.8) respectively:
where, |
Pressure head: 25 m
Drainage length: 700 m
Inside. (lialﬁeter of drain pipe: :8_1 mm’
Velocity: 1.30 m/scc.
Friction coefficient of pipe: 0.0323

1.302 < 700
2x98 " 0.08]

| ; o
_1,000x9%8i x3.14 x 1.30 x 54.74
Np = = 611 HP
75 % 0.8

Thercfore, two IO—H.P' pmﬁps are required.

10.0323 x +0.081 x 70 + 25 =54.74 m

H,

(3) Total pressure loss from water sump in cross main entry to the bottom of belt incline and
o required horsepower of pump

Total pressure loss (H, ) and required horsepower (Np) are:

where
Pr essure head 225 m
Drainage length: 4.500m .
Inside diameter of drain pipe: 105 mm
Velocity: : 1.54 m/sec.
Friction coefficient of pipe: 0.0298
Hy = 0.0298 x 130 g?gg +0.105 x 70 + 225 = 386.88 m

0105

1,000 x x3.14 x 1.54 x 386.88

C75 x 0.8

Therefore, one 90-HP pump is required.

Np

il

= 85.94 P
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(4) Total pressure loss from water sump at belt incline to surface water sumyp and required horse-
power for pump

Total pressure loss (M4 ) and required horsepower (Np) are:

wl.lere.,
Pressure head: 175 m
Drainage length: . 600 m
Inside diamcter of drain pipe: 105 mm _
Velocity: i.54 m/fsec.
Friction coefficient of pipe: - 0.0298
_ 1.542 600 | .y
Hy, = 0.0298 x 5% 9% X 0.105 H0.105 x 70 + 175 = 202.95 m
2
1,000 x 21957 3,14 x 1.54 x 20295
Np = 75X 0.8 = 45,08 HP

Therefore, one 50-HP pump is required.

Specifications of drain pipe and pump are shown in Table HI-10.
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CHAPTER 6. COAL PREPARATION PLAN
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CHAPTER 6, COAL PREPARATI.ON PLAN

~ Sizing and washability tests and analysis of éach size range of the raw coal are required for
selecting the optmuun preparation method. Howevel the coal prbpdratton method is determined in
' this plan by referring to that being used in the Mpaka mine because the above data is not available

for this study.

6.1 Preparatlon Cap'lmty
Capqclty of the coal prcp’uatmn dethtles per hour is as follows:
Annual working d’tys. 240 days
Number of shifts:

8:00 to-lé:OO}

. 2-shifts operation
16:00 to 24:00

24:00to 8:00 1-shift standby & maintenance
Operating hours: . 7 hours/shift
Annual feed of coal: 640,000 tons

~ Clean coal production: 510,000 tons/year (yield: 80%) :
1) Feed per houi ' _

~ Since the quantlty of raw coal transported from underground is not constant, it ié necessary
to store the coal in a raw (,031 storage bin after prjmary crushing and hand-picking so that a constant
guantity of the ¢oal can be fed to the pr eparatlon plant. Scattering of the’ quantlty of raw coal from
underground is 'lssuméd to be 30%.

Quannty ‘of raw coal fed to prlmary crusher:

2,670 t/day x 1.3
12 hours/day

The quantity of raw coal taken out from the raw coal bm isas foilows

= 289 t/hi = 300 t/hr

- Capacity of preparatmn plant:

Wyﬁ = 190t/hr = 200 t/hr

6.2 Coal Preparation Process

Coal preparation flow sheet is shown in Figures 11132 and. 33

The raw coal is transported from underground, screened and large refuse is picked out at the,
plckmg band and stored in the raw coal storage bin after primary crushing. The coal, sized at 22 1o
75 mm, is separated into clean coal and refuse by a heavy medium vessel. “The coal of —22 mm is
sent to clean coal storage bin since its ash content is low as shown in the material balance of Figure
111-34. Clean coal is stored in the clean coal bin by its size range.. '

The smk-fmd float tests of the Main Seam show that an average yicld of the cleari coal at the

specific gravity of 1.6 is 78.0% as described in the Paragraph 4.1 in the Part I1. As the size fract10n
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Figure ll-33 Flow Sheet of Coal Preparation

Raw coal 200 £/h

L

: o — | Deck
l Vibrating Screen | 75 mm

+ 75 mm - 75 mm

Hand Picking Belt

Wasie (3%}

NN A AN AN

Du ff Cobbles Nuts ~ Peas - Du ff

6 t/h ¥ . - i
i i
Primary Crusher - ;
' !
H
Magretic Separator :
{194 t/h : i
i !
Vibrating Screen | | Deck i
- 22 mm* . t22mm ] !
{55%) ' - §
. 84 t/n Medium Tank
HO t/h } ;
Hedvy' Méd.ium Vessel }*— 5
Waste | (17%) Clean Coal (25%)
{34 t/h ¥ 50t/h !
- Rinsing Screen Rinsing Screen
I
Waste - ! i
40 i/h ' : B { 1I0mm x22mmx 33 min
{20%)
v . Vibrating Screen
Waste Bin : 3 Deck
38~75mm
22~ 38mm
10 ~22mm ~ {0Omm
10 t/h _ {9.2 t/h 66 1/ I 4.2 t/h
¥ |
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Figute 1l -34 Material Baldnce of Coal

Raw Ceal |

- S 200t/h100%

( Coal 72.6% )

i Waste

' 61/h 3% >
Seiman\

( Co_ul 20%)

"\ Ash 80%

22 ~ 75mm

841/ 42%

( Coal 69.6 %

e et

Ash 30.4%

J

/50 t/h 25%\

)

Coal 8B3.6%

e

Ash 16.4%

¢

f22mm

10t/h 55 %

Coal 779 %

Ash 22.1%

-

JVVQs?e

3t/h17%

( Coal 48.3 % )

Ash 51.7%

ﬁi/h 20%

LCOOI 44 % )

\ Ash 56%
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of =22 mm, whlch is 55% of the feed in welght is clirect!y senit to {he cle’m coal storage bin after
screemng in the actual operation, the’ remaining 45% of the raw coal are fed to the heavy mcdmm

separation. Consequently, the total yield of the clean coal is planned to be 80% in this study.
6.3 Main Facilities

6.3.1 Primafy Crushing Facilities _ :

As the coal is produced b_y a continuous miner and crushed by a breaker, maximum size of
raw coaf ié cxpectéd to be 250 mm. The raw coal is fed to the ripple flow screen with an aperturce
of 75 mm by the connected belt conveyor from the surface pocket at the pit mouth. This scieen is
demgnb(l to sep‘]rate ‘the coal 1nt0 +75 mm and —75 mm, +75 mm coal is convcyed by the picking
band which travels at 15 m/min. Hand pickers stand on both sides of the picking band dnd ple out
" visual refuse.

Then +75 mm raw coal is reduced to 75 mm by a primary crusher, The type of the crusher to
be employed is a smgle lOll crusher wh;ch is popuhrly used in primary c1ushmg for coal.

The raw cml 51zed at —75 mm hom the 11pple flow screen and pnmary crusher is carried to
the raw coa! storage bin by belt conveyor The storage bin, made of stccl plate, has enough capacity
fo meet one day’s raw coal produc,tlon The inside of the bin is divided into three rooms which have

.a 250 t/hr Syntron feeder at each bottom.

6.3.2 Coal Preparation Facilities
The taw coal is transported by belt conveyor at a rate of 194 t/hir from the raw coal storage bin
to the single deck low head screen with 22 mm mesh through the Syntron "f‘eeder.

—22 mm coal is sent directly to the clean coal storage binand 22 ~ 75 mm coal is fed to heavy
mediuvm vessel. The vessel separates the coal into clean coal and refuse. The type of the vessel is
planned to be simple to produce a consistent range in quality of clean coal. The clean coal then
passes overa dram and rinse screen for washing heavy liquid medium. The refuse is handled by the
same process:as the above-mentioned. -

Heavy liguid medium is supplied by slurry pumps from its storage tank to the vessel. A mag-
netic separator is employed to recover magnetite in the heavy liquid medium after washing it out
- at the drain and rinse scre.ens. _

The clean coal is then carried to a three deck screen .to separate into 38 to 75 fnm (cobbles),
22 to 38 mm (peas), 10 to 22 mm (nuts) and —10 mm (duff). The screen employs a low head type
which can be maintained easily. The above four produc_ts are carried by belt conveyors to each clean
coal stofage bin The storage bins are made of steel plate and have a capacity to meet one day’s
clean coal production. The’ ms1de of each storage bin is divided into two rooms which have a 250

t/hr Syntron feeder at each bottom..
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The refuse is transported by belt c_onveyor from the drain and rinse screen to the. refuse bin,
which is made of steel plate and designed to store the refuse for one shift. The refuse is transported

by dump truck from the bin to a refuse dumping yard.

6.3.3 Other Facilities
1} Laboratory -

‘In order to control the quahty of the clean coal, xequired equtpmen[ for analysm 18 prepdrcd
in a laboratory. At the least, proximate analysis and size distribution tests are carried ouf in the
laboratory. '

2) Loading facilities _ |

The clean coal is planned to be transported :by both trucks and railway from the mine site to
consumers. ‘A railway spur line is constructed in accofdancc with the standard of the S\:'v&.iz.i'land
railway, | |

Rails are designed to have zero gradient and be straight around the 10ading'f'icil'ities.t6 make
the loading casicr. Wagons currently bemg uséd have a Capacny of 41 tons and 33 tons. Maxmzum
train length with one locomotive and 18 wagons is 230 m (23.16 m of locomotive + 11.28 m x 18).
Then:fore, a straight rajilway 1$-c_onstructed for about 230 m before and behind a loading bin. Total
length of the railway spur ling is 3,000 m. .

The loading bin is made of éte‘el plate and has a stotage capacity of 1,600 tons, which is suf-
ficient to load 1,476 tons of coal for two trains {41 tons x 18 wagons x 2 {rains). Since coal is
loaded to the wagon being connected to the locomo_tive,_wagon;tiriving-equipment is not used.

3) Refuse dumping yard
Refuse dumping yard of 800 x 500 m is-prepared near the coal preparation facilities. The

refuse is handled by bulldozer in the dumping yard. This work is done by a contractor. -
'6.3.4 Specifications of Preparation Facilities

* Description Specification

Connected belt conveyor ~ Width: 900 mm, Length: 30 m, Capacity: 400 t/hr,
Motor: 30 KW _
Ripple flow screen Width: 1.5 m, Length: 3.6 m, Smgle deck

75 mm aperture, Punch plate
Capacity: 400 t/hr Motor 1TKW

Picking band | Wjdth 1,200 mm, Length 4.5m Capamty 100 t/hr,

“Motor: 2.2 KW, Speed. 15 m/min.
Primary crusher _ ~ Roll diameter: 36" (915 mm), Width: 48" (1,219 mm),
_ ' Open set: 75 mm, Motor: 45 KW, Capacity: 325 t/hr
Belt conveyor : Width: 900 mm, Length: 140 m, Lift: 24 m,
(to raw coal storage bin) Motoy: _40 KW, Capacity: 400 t/hr
Raw coal storage bin Capacity: 2,670t
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Syntron f ceder

Belt conveyor
(to single deck low head screen)

Singie deck low head screen
I‘Ieavy medium vessel
Slurry pump

Drain and rinse screen

Belt conveyor
(to 3 deck low head screen)

3 deck low head screen

Clean coal belt conveyors
(to clean coal storage bins)

Refuse belt conveyor
(to refuse storage bin)

Clean coal storage bin
Refuse storage bin

Railway spurline

Motor: 2.2 KW, 11 sets
Width: 750 mm, Length: 85.111, Lift: 15 m,

Motor: 22 KW, Capacity: 300 t/hr

Width: 2.4 m, Length: 6.0 m, Mesh: 22 mm, Single deck,
Capacity: 200 t/hr, Motor: 30 KW

Diameter: 4.5 m, Length: 7.5 m, Type: Wemco,
Motor: 15 KW -

3 sets (1 for standby), Lift: 30 m, Capacity: 3 m® /min,,
Motor: 30 KW

Width: 1.8 m, Length: 5.4 m, Mesh: 0.5 mm,
Motor: 15 KW, 2 units

Width: 600 mm, Length: 11 m, Capacify: 50t/hr,
Motor: 2.2 KW

Width: 1.8 m:, Length: 3.6 m, Mesh: 38 mm, 22 mm,
10 mm, 3 decks, Capacity: 50 t/hr, Motor: 11 KW

Width: 600 mm; Total Length: 300 m,
Total power of motors: 70 KW

Width: 600 mm, Length: 100 m, Motor: 20 KW

Capacity: 2',200 tons
Capacity: 150 m?

Maximum gradient: 1 to 120, Minimum radius: 600 m,
Rail weight: 40 Kg/m, Gauge: 1,435 mm
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CHAPTER 7. SURFACE FACILITIES
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CHAPTER '7. SURFACE' FACILITIES

7.1 Watei Supply Plan

Average annual rainfall is about 1,000 mm. in Swariland, but is SOO to 900 mm m the investi-
gated aréa. ‘However, requned ‘water quantity for development of the mine is expected to be
completely secured. There are dry and ramy seasons, and the rainy season is between November dl]d
Mneh Streamb runmng through the alea flow usually in the 1a1ny Season. but most ot them are
dried up in the dry season. There arc sm‘ill water Teservoirs near the mine site but these cannot be
used to supply the mine since the water is used for agriculture and livestock. Therefoxe, ground—

water or water from a large river must be used for the mme

- Two water supply sources can be con51dered for the mine; to supply water from the Great
Usutu River, dbOllt 20 km south of the mine site, which has enough flow even m the dry season to
dig several wells and to pump up gloundwatel with deep«well or plston pumps in the initial stage,
and mine water can be purified and used if required when the mmmg area expands to seme extent.

In this plan, water wells are used the same as the Mpakd mine.

7.1.1 Water for Mining Operation

* Water for mmmg operation is mainly used for coal preparation, cooling of continuous miners
and spraying for belt conveyor and dust control. '

Water for cooling and spraying is supphed lhlougn a water purlfjer in order to prevent clogging
of uo??leq and pipes.

(1) Coal preparation

Water for coal prepara'tion is used in a closed cycle. Water loss caused by adhering to clean coal
and refuse is additionally supplied. Adherent moisture content of clean coal.and refuse from the
preparation plant is supposed to be 15%, and about 3% of water is assumed to be lost in the process
of the heavy medium separation. ' '

Raw coalof 1, 120 tons is handled in the heavy medmm separatlon per day, and water adhering
to the clean coal and refuse is calculated at 198 m? /day. Water loss in the heavy medium spearation
is estimated at’' 135 m?/day as the water is used at the rate of 450 m? /h (10 hrs/day actual opera-
tion). Therefore, supply of water for the heavy medium separation is calculated at 333 m?[day.

N Contmuous mmcr . .

- One contmuous miner consumes 50 litres/min. (3 m® /hr) of water, and water for 3 miners for
the operation of 2'h’ours/sh1ft is calculated at 72 m? /clay.
€)) Spray for belt conveyor

-Water is sprayed. at the transferrmg place of the belt eonveyor Volume of water to be qprayed

is equivalent to about 2% of transported raw coal. Required water is calculated at 53 m® /day.

—217—



(4) Others _
Required water for other uses is expected to be 10% of total water stated above, which is 46
m? /day. : | _
Total water to be supplied is calculated at 504 m?®/day. Mine water of 0.35 m?®/imin. is

required in case the above water is supplied from underground,

7.1.2 Potable Water

Pdfablé water is pumped up from cicepl wells and used for shower bath in the changing house,
offices and houses, ' ' ‘ _ . o

Accorﬁihg to the record of the Mpaka mine, the well water contains a very'é.maﬂ arnou.nt of
impurities and is made potable by chlorination. '
{1) Shower water

Showel water for the changing housc i1s 100 litres per pBI son zmd thus 19 m:‘/ddy is necessary
for 183 unclcrg;ound workers. '
2y Of fu,cs

Water for offices is 40 litres per person, and 5 m? /day is hecessary for 115 workers.

3) Hou_scs
’ Required water is 0.5 m®/day per house. 60% of 288 employees cxcluding managers are
supposed to be singles and every four of these éhare one house, '

The number of houses is 10 for managers, 115 for employees with their families and 44 for '
single. The following quantity of water is required for these houses.

0.5 m? jday x 169 houses = 85 m® /day
(4) Others

Required water for other uses is expectcd. to be 10% of the total water stated above, which is
11 m?/day. ' _ _

Total potable water is calculated at 120 ma'/day (0.083 m? fmin). Considering the prosent
situation of the Mpaka mine, 6 water wells and water tanks with the total capacity of 60 m? are
required. ' _

Lifting pump: : Six sets (2.2 KW motor) -
Delivery pump: Two sets (5.5 KW motor):

7.2 Electric Power Supply
According to the statistics of Swazﬂand the annual total power consumptmn is 600 million
KWH and the powe1 consumption per capita is 980 KWH. The recent capacity of power generatlon
facilities (Swaziland EIectrimty Board) is about 40% of the total consumptlon and the remaining
is received from South Afnca The power transmission lmes are well auanged y
A transmission liné for this 5tudy is planned to be branched from the Mbabane—Manzml Siteki
66 KV hlgh voltage trunk line. Transmitting capacity from South Africa is 97 MW, and the max-
imum demand is 80 MW. The allowance is enough to supf)ly rG:q(iire_d power to the projected coal

mine.

—218—



The only problein is an unexpected iﬁowe_r failure due to occurrences of thunderbolts., From
a standpoint of mine safety, a standby power generator will be required to operatc ventilation fans
_ constantly in case of a_power failure caused by thunderbolts. .However, such a generator is not
.phnned to be installed in this study (the same as the Mpaka mine).

(1) Branch point of power line _

As shown in Figure [11- 35, the pOWEI lme is planned to be branched from {he transmission
line between Manzini and’ Siteki (66 K_V, 50 Hz, 3 phases) at a point near the Malindza Clinic.
66 KV power line wjll be instqlled for 9 km to the mine site.

(2) Powe1 receiving capacily . . ‘
Powm consumption in this plan is calcuiated as follows; (based on the total ¢ capacity of clectuc
facﬂitles shown in Figure 111-36 and the nte of oper atlon times load factor equals 0.5.)
Total capacity x_(opmat;on rate x load factor) = 5,740 KW x 0.5 = 2,870 KW
= 2,900 KW
where, total capacity is shown in Table 111-11. And 20% of the above is used on a non-working day.
Maximum power demand 1s calculated on the basm of 30% fluctuatlon which is:
29OOKW x1.3=3770KW & 3 800 KW
Therefore, 1equlre.c| capacity js 5,000 KVA.
(3) Power distribution

Power distribution is for the surface and underground. Power is distributed through 11,000V
overhead lines to the surface facilities. such as the winding machine, main fans, coal preparation
facilities, work-shop, coal héndling f‘acilities. A transformer is installed for cach facility, and the
power is stepped down to 3,000 V for a motor of over 100 KW and to 380 V for a motor of less
than 100 KW,

Powcr_ is distributed through two lines of 11,000 V armotired cable to underground; one line
is for mining machines and the other for belt conveyors. A 800 KVA power pack is installed at the

working place for the continuous miner, shuttle car, breaker, ratio feeder and air COMpressor.
7.3 - Surface Facilities

7.3.1 Roads
(1) Ground leveling o
The total area of 375,000 m? for surface facilities is leveled prior to initial construction.
(2) Access road
A new access road of a Class 3 district road is planned to be constructed:fror.r.l the mine site
running -to the west for 1.4 km to connect to an existing road, which runs parallel to the railway
and joins the Manzini-Siteki national road .'near Mfelafutsi.
. In addition, the existing road is graded up to a Class 3 district road for 12 km. The standard
of a Class 3 district road is: o
' Design speed: | 80 km/hr
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Flgure M-36 Schematic Layout of Power Supply
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Table 1I-11 Electric'Equipmejﬁt

Item C?E(%Ety Number ' szﬁa‘g;ty Remark
Office 1 30
Walting room 1 20
Office Storage 1 30
Maintenance works 300
Others . 1 20
Sub total 400
Ventilation fan i 200
_Surface Winding 1 250
glqici:;:fent Pump equipmgnl 1 30
Sub total 480
Primary crusher 1 150
m‘“ﬂfashing plant 1 150
Clean coal bin. 1 50
Washing Plant | Waste bin o 1 20
' Forkend loader 1 20
‘Others. 1 110
Sub total : 500
Continuous miner 320’ 4 1,280
Shuttle cap 45 8 isp
Coal Getting Bresker 15 4 _60.
Machineries Ratio feeder 20 4 86
Compressor station 75 4 300
Others 1 i0¢
Sub total 2,180
incline B.C- 1 300
Raw Coal Main entry B.C_ 150 3 - 450
Haulage Cross maineniry B.C 130 3 350
Panel B.C 30 4 120
Bunker 1 - 100
Sub total 1,350
, Incline main pump 50 100
Ung‘:;ig:;);:d Main pump _w'lj 150
LEquipment Loeal pump i 50
Sub tetal - 300
Water pump 30 2 60
Fiitration equipment ie 20
Surface Drainage equipment 10 20
Waterworks Water spray; fire fight- )
. ing pump 10 2 20
Sub total - 120
) Houses 1 300
Houses & .
Common Common facility 1 50
Facility Others ) 50
Subr total 400
Total 5,740
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Formation width: 2.7 m

Running surface: 6.4m
Maximum gradient: 6%

"Minimum horizontal radius: ' 150 m

(3) Service road

A service I‘Od(l connecting surface facilitics is pldnne(l to be paved to control dust. Standard of

the road is the same as that of the access road, and a running surface of 6.4 m width is paw,d
(4) Parking lot '

Parking lf)i with roof: 10 x 30 m, for managers, paved with asphait.

Open parking lot: 45 x 110 m, for workers, paved with crushed stone.

7.3.2 Buildings
(1) Mine office

The mine office is of one-story brick construction with a size of 15 x 45 m and has the

managers’ offices, meeting rooms and offices for general affairs and clerical divisions.

(2)

3y

(4)

Clln]{.‘

A cllmc for flrst aid is of one-story buck LOHSTI‘[ICUOII w1th asizeof 10 x 15 m.

Service facilities

The service facilitics building is of one-story brick construction with a size of 25 x 50 m.

4.  Changing house ‘
200 sets of. lockers, 30 sets of showers, 5 sets of lavatories and 10 sets of washers are
installed in the changing house.
b. Lamp room _ _
200 sets of safety lamp battery chargers and shelves are provide.(l in the lamp room.
¢.  Rescue apparaius
Oxygen masks for 5 workers arc provided for emergency rescue operation.
d. Boiler
" A boiler of 300,000 Kcal/h. capacity and storage tank of 4 m?* are installed for the shower,
Work-shop '

A work-shop is installed for daily maintenance of equipments. R_equired tools for general

maintenance work are prepared.

Heavy machinery such as continuous miners is served by a contractor, The shop is a size of

15 x'50 m and an overhead travelling crane is to be instatled.

(5) Explosives magazine

An explosives magazine with a floor size of 5 x 6 m meeting explosive handling standards is

built in a place surrounded by a protectio'n wall at a considerable distance from the surface facili-

ties in order to minimize damage in the event of accident.
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(6) Personnel.carrier shed |

Eight personnel carriers including two standby carriers are provided. The shed for carriers
hasa 5 x 20 m concrete floor,
N %wdge plant _ o

The qute watex fiom showers and toilets is treated through activated sludge process in the
sewage plant. _
(8) Materials wmehouse ancl m(u,hlm, storage yard

A materials W'irehouse with a management room is blult with a size of 15 x 25 m, Stock con-
trol with a personal computel is 1cq111recl o

A machine yard is prowded adjficmt to the Wdl‘ehOlle) The machine yard has the size of 60
x 100 m and is surrounded by 2 m high wire fences. A gasoline tank (20 m?) for cars and a light

oil tank (100 m? yare installed in the same yard. These tanks have fireproof construction,

(9) Housing

=

Manager’s houses: 10 houses house for the geneial m'mager has 150 m? floor.

Houses for married persons: | 15 houses with 75 m? floor.

=

Homes for singles: 44 houses with 50 m? floor. One house is shared by four persons. |
d. Common bathroom houses: 4 houses with 4 shower rooms and lavatories. The floor
~area’is 80-m?. o
e. Common cookhouse: The floor area is 300 m?.
Lunch room: 4 rooms with 70 m? floor.
(10) Welfare tdulltms
Assembiy hall

s

T =

Soccer fields
Grocery

d.  Others

7.4 Other Facilities
(1) Compressul Air Plan _

Compressed air is normally used as a powel source in the coal mines where a lalge amount of
gases is ejected. _Howeyel, eltr:(,tm,= power is p_l_a.nned to b_e used for the undelglou.nd facilities and
éqﬁipl]lent excludi.ug' a roof bolter in thié study since the amount of gases _ejected from anthracite
is little in the projected mine. Compressed air is more advanfageous o.nly-fo’r roof bolters so that a
small air compressor is. pl.anncd to be installed near tl_le power pack at each working.face. The .
compressor discharges compressed ajr to the roof bolters fhrough soft vinyl chloride pipes and
rubber hoses 80 mn in diameter.

Spec1t1c1t10ns of compressor.

Pressure; 7.5 kgfcm?

Discharge: 10 m? /min.
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Motor output: ' 75 KW
- Cooling method: Air cooling with circulating water
SpEC!flCﬂth]lS of” vmyl chlorlde pipe:
80 mm (hametel 200m length 10 kg,/(:m2 atui pressure
Specifications of rubber hoses: '
80 mm dmmetel, 50m length, 10 kg/em? rated pressure

(2) Communications Equipment ‘
Thirty telephone sets are installed for the offices and workshops and ten telephone sets for

underground. Automatic telephone exchinges are employed. 5 public lines are connected to the
offices. |
(3) Service Motor Vehicles
The following vehicles are necessary to assist the surface work and to transport the materials
which are required 1mmcdlatcly
Passenger cars:

2
Wagon type vehicles: 3
Small trucks. 2

1

Wheel type crane.

Layout of the main surface facilities is shown in Drawing 17.
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CHAPTER 8. PERSONNEL PLAN

Manpower requlrunents at the full scale operation arc made by taking into account Ehe work,
opt,ratmg conditions and present condition of the Mpaka mine. The manpower gradually increases
depending on the ph'lseq of -thc‘mme development Three senior managers, business manager, chief .
enginecr and colliery manager, are qss1gned under the general manager and five chiefs manage the
departments conccmed at the full scale operation.

Pel sonnel p}cm of each department is outlmcd bc,low Manpower requirements for the working

face are shown in detail in Paragraph 3.9.

Senior manager: _ 4 (including general manager)
Administrative Depar.tlzncnt: Manager I; Staff_ 3, labourer 8
Accounts Department: Manager 1, staff 2,'labo.urer 4
I’lannmg Depqrtment Manager 1, staff 10,:labourer 14
Eqmpment Department: Manager 1, staff 12, labourer 44
Coal Mining Depar_tment.:' ' Manager‘ 1, staff 34, labourer 149

In addition to the above, one medical doctor, four nurses and four clerks and others are sta-
tloned at the clinjc.
Total manpower reqmrements of the mmc are, 298 pel sons. The manpower requirements are

summarized in Table I11-12. Figure 11I-37 shows 01gamzatlon chart of the mine;

Table 1l1-12  Manpower Requirements

sirtace | nderground | pygy
Salaried 41 ' 34 75
Hourly 74 149 223
Total 115 183 - | 208
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Figure 11-37 ‘Mine Organization Chart

Administrative (1)

(1) Hl'
0

-

0——

department
_ Business
Manager W
A¢eounts -
department
Planﬁillg
department
__ Chief .
Engineer o
Equipment
department
L Coif_iery I~ Coal mining
- Manager department
A elinie

‘Salaried

Personnel section ' 1
Administrative section ~ - 1
Labour section 1
Accounts section . 1
Purchasing section 1
“Safety and training seetion 4
Explosives magazine section 2
Transportation section 2
Surveying and drafting 2
section C
Mechanic section 2
Electrician section 2
Washing plant section 4
Maintenance section 4
Roédway maintenance 5
section
Underground surveying a
section
Coal mining section 10
Ventilation section B 2
Safety section 9
Underground mechanie and 5
electrician section
__ A medical doctor -~ Nurses
Secretaries
and clerks
Qthers
Total
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CHAPTER 9. INITIAL INVESTMENT AND PRODUCTION COST
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CHAPTER 9. I'NITIAL INVESTMENT AND PRODUCTION COST

9.1 Imtml Iuvestment
An initial mvcstment plan lor six years is made based on the following factors:

(1) 'Fhe price cstlmate is based on the prices of the year 1985,

(2) Interest and inflation are not estmntud

{3) Estunated prices of the facilities, eqmpment and matu jals are purdmse prices in Japan. Import
tax is not{ mken into account,

- (4) Labour costs are based on the wagesin Swaziland. -

9.1.1 Construction Schedule _

A construction schedule of facilities required for thc development of the planned area is shown
in T'lble 11113, Demgn work is performed in the first year, and the procurement of requlred equip-
ment and materials for facilities and installation works are comple_ted by the Sth year. Only mainte-

nance cost is taken into consideration from the 6th year.

9.1.2 'Initial Investment . _

Initial mvestment includes cml engmeelmg works, Surf1ce facilities and undergxound fac;htles :
An- mvestment plan by fiscal year is shown i in Table Ill 14 The pl'm is based on the full plodmtlon
of 5 l 0,000 tons/year (clean coal) achieved within three years after production is commenced.

The total initial mvestment amounts to US Dollars 76 9 million.

9.2 Production Cost
The full scale production cost of clean coal at mine site is estimated based on the following
factors: '
(1} | Labour cost
Labour cost is calculated as follows:
(Averag:e annual wages) x (The number of workers)
Avcrage wages of the Mpaka mine are: :
© Staff: . 25,000 US$/ye:ar
Worker: . 3,120 US§/year
.(2) Material LOSt‘i royalty and taxes -

M'lterml costs, royalty and faxesare estunated by taklng into account thosc of the Mpaka mine. .

Surface material cost: 0.936 USS/ton
Underground ‘material cost: 1.600 USS/ ton
Royalty and taxes: 0.052 US$/ton

(3) Electric power cost
Based on the power distribution plan stated in Paragraph 7.2, the power cost is calculated from

the pfesent tariff of Swaziland as shown below.
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Demand: = 4.50 US$/month-KW
Consumption: _ 0.0164 US$/KWH
(4) Spare parts - o _ _ _
A replacenient plan is prepared by the aséumption that spare parts are re(].uirt‘{l every ye.zir
from tlic foflbwing year of facilities introduction. Spare parts rcosts are ealculated from 'repa'iEr fac-
fors representing a pcrccﬁtage of purchase prices.
Results are shown in Table I1I-15.
{5) Depreciation _

Depreciation schedule is made based on the follbwing factors:

1} All asscts arc depreciated f_rom thc'followi'ng year of acquisition of assets. The assets
acquired before the start of operation are depreciated from the year of production com-
mencement., _ : _ '

2)  Fixed installment method is'empioyed for depreciation.’

3) Pre-production cost is depreciated 5 years after production commencement,

Results are shown in Table III:-14 of Paragraph 9.1.
(6) Contingency

15% of the total cost of the above-mentioned items is provided as contingen'cy.

Full scale production cost at mine site is calculated at approximately- US$ 16.27 per ton of

clean coal. _ . _ '

Cost is expected fo be slightly reduced after the 9th year since the depreciation of pre-produc-

tion is cmﬁpleted. '

" Production cost at mine site ié shown in Table 111-16.
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CONCLUSION

The present study reveals that the Main Seam, which is the most promising coal seam in the
S\\'razﬂzu.ui cdai'field, in the northern part of the investigatéd area (north'o.f the ‘;A” fault) exists in
shallow part and has large minable reserves per 'uni't area and also is iniruded by little dolerite as
coxﬁparcd with that -w]ﬁch occurs south of the fault. C(.)nsequcntl_\f', the MainSeain in this northérn
part is selected for development of a new coal mine in this study. Seam thickness of the Main Seam
in this part mﬁges from 3.0 to 5.0 metres and the miﬁablé reserves are calculated at approximat'ély
35 m.iilion foné.- . L o N _ o _

‘Annual production is planned to be at the scale of 510,000 tons of cl.ean coal (640,000 tons of
raw coal). Lead time for the developmeni .is set for five years. Production of coal is conimenced in
the 4th year and is in full scale in the 6th. The mine is developed by t_wo inclined shafts and room
and pillar mining method with continuous miner is employed -in_this plan by_t&king into account
the modces of 00011rfence of the coal seam and dolerite in_'trusions. Total number of the personnél is
about 300 and the productivity is Bxpe}:.te'd to be about 180 tons/man/month (raw coal) as.me.cha—
nized mining is employed. ' B o '

As the present investigation is pl‘e~feasibjlity stildy, this draft of the mine development plan is
prepared mainly from technical point of view. However, injtial investment for the development and
production cost at mine site are roughly estimated at about 26.9 million US dollars and around
US$16.00 per ton of clean coal respectively (based on the price in the fiscal year _1985, and interest
is not included).. This production cost is considered to be able to compefe in the ﬁresent \vorld-\vide
coal market. | _

From this fact it is concluded that the development of the coal mine in .the northern part of
the Lubhuku area is a hopeful project to supply coal for the domestic market such as thermal power
plant and for export. _ _

H s preferablé' to cérry out a feasibility study on the cdal development in the area provided
the conecepts on the following points are clarified; '

Policies on the national coal development.
Marketing of the coal products.

Reinforcement and/or establishment of the coal development organization,
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