{Appendix 5-3)
Current Status and Future Prospect of the KALIMANTAN Coal =

1. Outline of the KALIMANTAN Coal.
.Low, ash and low sulfer content are special feature.of the KALIMANTAN
Coal. It is classified as bituninous and Sub“bituminous coal.,
Confirmed reservation is assumed more than 1,000 wmillion tons and it

reaches up to half of whole Indonesian confirmed reservation., The |

development plan of the nine projects are now carrying out under the

o eontract with Perum Tambang Batubara, oneyef the-governmental organiza-

tion, end_a,coqple of that-plansehave‘already started coal production.

The Indonesian government intend to export the almost of the coal
except some minor portion of domestic use and give them a position of
major export commodity.' For this purpose, the government. has intro-
'duced some foreign eapitals with the object of promotion of development

‘of this project with actively.

2. Current Status and Future Prospect of Production qf'the'RALIMANTAN Coal

Several coal mines such as P.T. ARUTMIN, P.T. KALTIM PRIMA, P,T. MULTI

HARAPAN UTAMA and P.T. TANITO HARUM, have already started their p10duc~

tion. The current status of these productions are as follows:

. {'000 tons)

1088 1989
f?}T, ARUTHIHK :- (Senakin) .. . . - - 600 to 800
o .. (satul). ... . 200 te 300
_ E.T. KALTIM PRIMA (Prima) = - ... 500
. P.T. MULTI:gARAPAﬂ_UTAMA.,.,”, o200 . 1,200
. P.T, TANITO HARUM . . . . 800

Y



3.

Since 1960's, some small mines which are located 1n:th¢ HAHAKAM:coalf
basin have been invested by Indonesian entfepreneurs.: Each of them

have been producing éeveral 10 thousand tons every.year. A couple of
above coal nines, such as P.T, KALTIM PRIMA, avre calring out the trial _
shipment thought, all of them are on the way of development oF the pro-

jeCtSo

Meanwhile, some projects, such as P.T..BERAU;Vare still in the stage of;

engineering work, but these projects are expected to start coal produc-—
tion in the coming few years. The future production pf-the:KALIMANTAN-

coal are prospected as follows:

(000 tons)

P.T. ARUTMAN (Sénakin) = 1,000 ——olili o o -—>. ' 5,000%
 (gatul)  600=700 1,000 1,000 1,000 1,000 1,000

P.T. BERAU 200 500 750 =m————> 1,500%
P.T. KALTIM PRIMA (Prima) 650 2,700 4,000 5,000 5,000 5,200
- (Plnang) . - 1,000 1,000 1,000 1,000 -1,000
| P.T. MULTT HARAPAN UTAMA 1,500 2;000 2,000 2,000 2,000 2,000

P.f. TANITO HARUM 1,200 <> 2,000%
P.T. UTAH  -(Petangis) - 1,000 1,000 1,000 1,000 1,000

(Note) An asterisk (%) shows that the mine has .a capability of
expansion in future but the time of year for’ reaching it
depends on market condition.

Traﬁspértation Tssues

Mo 1oading equipments as well as no port facilities for large coal
vessels are found in the KALIMANTAN island which are indispensable for
international coal trade. .The KALIMANTAN island has shallow and vast
offshiore area and thickly growed mangrove covered all”éoastal line;

The KALIMANTAN island has essentially‘dishdvédtége fgffigéé;nétional
coal trade. At present, ekportation of c¢oal 1is trauspofted.by thousand
tons barge to the offshore area and transhipped into the nominated
vessel. In thils counection, the handysize vesseis should be’ provided
with gear for loading of coal. Conquering these.disadvantages, ‘each

entrepreneurs are planﬁing large loading'facilities'as well as



construction of port. The outline of these plans are described here-

. under:

P. T. ARUTMIN

ARUTMiN}excoai-pits-are.locaoedxat the eouth‘KALIMANTAN. New shipping
poft_ie projected e: northern end (in this cagse, PANAMAX size vessels
are avallable) or southern end (din this case, CAPE size vessels should
be able to manage) of ?1au Lau island lying very near mine site.
Construction period is not defined yet but decision should be done in

near future.

BT, KALTiM:PRIMA”:

A two kilometer length Jetty, a berth whlch is able to be berthed more
'than CA?E size vessel and 10ad1ng facilities are under construction at
offshore area of Tanjung Bara. The completion of these farlllties are

'soheduled as September 1991,

P. T. MULTI HARAPAN UTAMA

A'neﬁ portohhich is located at 12 km'inSide of the mouth of the
Balikpapan Bay 1s now under construction. Loading facility which has
.:'tﬁe_eapacity of 2.5_millioh;tons per annum, as first stage, are planned
to'be'put into operation in April 1991. Furthermore, another 2.5
'million tons facility shall be add in future, these two facilities can
handle not only MULTI HARAPAN UTAMA but alego other shippers sources.
-Aecordingly, port operation, such as pilotage, line handling, steve-
.dore as: well as- 1oading of coal, should be conducted by affiliated com-
pany, which is already settled by P. T. MULTI HARAPAN UTAMA as a main

sha:eholder.

P. T. TANITO HARUM

A iarge:cepacity of'?oal storege yefd'and'loading facility are under
.being construction adjacent to the existing loading facility for barge
and is located at middle of the MAHAKAM river. This facility will be
in commercial operation on April 1990 and have the capacity of 8,000

. . tons, running 1aydays using 7 000 ‘DT barge. Transhipment to a ocean-

e}goiqg ?Qﬁﬁﬁl:iﬁ,SUP?Oﬁﬂd,aPNOffShor% area of the MAHAKAM river mouth.

- Transportation distance run up the river 100 km leng.
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On the: Domestic Coal Demand in Indonesia .

At present, Suralaya thermai poﬁer planf is the only power_utiiity user
aﬁd others are cement industry. However, following'powéruprojects are
planned as coal fired, i.e., Palton (400 MW), Sutaléyé.#BAandV#A |

(800 MW), Bukit Asam (195 MW), Ombilin (100 MW). ' Thesé demand are pro-

jected as follows.

_Estimate ofVCoéi'Deﬁaﬂd of pbéer ﬁiéﬂfé'

“ (1000 tors)

Power Plant 1989 - 1990 1991 © . 1992 1993
Suralaya I 3,470 4,460 4,440 4,440 4,440

' Paiton I 7 - - _.;:“_ - _‘ l’100

Bukit Asam T 360 360 360 360 540

ombilin I - - =140 280
Balikpapan I - - - - 140 280

Solok (Ombilin) 30 3 .. 30 ... 30 30

Total © 3,860 4,790 .. 4,790 5,070 6,630

- Other main domestlc coal users in Indonesia are céméhﬁ'fndﬁstry;'tin
and nickel smelters. Estimated domestic demand, production plau and .

production capability are prospected as follows.:

(Million Toms) |
300

Production and Dewand Foreoast oE Indone51an Cdal
‘You ‘can easily “find from this figure ‘that ‘there is'a remarkably isola“

- tion between production amount and capability of productive facilities '
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at present plan, The reason of this isolation 1s uncertainty of coal

_ dgmand'for Indonesian coal_;h the world wide coal market. Therefore,

egpdfﬁ feserﬁé-iﬁ the futuré may .be considered as difference between
production plan and domestic dewand in minimum. case, and difference

between production caﬁaﬁility and domestic demand in maximum case.

Coal supply amount to dowestic demand is assumed mainly as a production

increase at the existiﬁg,mihes in Sumatra island, such as Bukit Asan,

Ombilin and 13.5% amount of coal, which is paid to Perum Tambang

Ba:&bara as royalty from:n¢wiy developed mines in KALIMANTAN.

Unstable Factors of Indomesian Coal Export

Strike iS'é no obstgble for egpoft of cdai, Becaugerof Indonesian

workers are banned their.right._ However, capital investment plan and

rising up of domestic demand of coal are uncertainty factors to the
coal industries. Especially, there are still some more unknown factors
such as reliability to operation at initial stage, countérmeasure to
troubles through operation and maintenance and influeuce to production

rate at raiany season,

- T -
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P.T. MULTI -HARAPAN UTAMA -

- Quner f - Vew ‘Hope Tndonesia Pty. Ltd., Australia (50/)
' e Mr. Ibrahim Risyad, Indonesia (40/)
= P.T. Asminco Bara Utama (102)

~ Location . : East Kalimantan (Kutai Regency)
~ Project Status @ ~— Construction
- Production

- Contract Area F: 123,350 Ha,
- Measured ReSerye:”‘(BuSané). 13,023,000 MT'
- Mining Method ; Open pit

- Cdai Quality : (see'éttached)_

- Productioﬁ Capacity Planning:

1989:  80C,000 MT 1992: 2,000,000 MT

1990: 1,500,000 MT 1993: 2,000,000 MT
1991: 2,000,000 MT 1994: 2,000,000 MT

(Mining operation commenced April 1988,
* Actual production 1988: - 202,717 MT)

- Transportation of Coal’to Port:

- Raw coal is haunled via 20 km road to processing plant, stockpiling and
barge loading facilities (up to 6,500 MT) at Beloro on the south bank

- of the Mahakam river.

"“From Beloro coal will be éarried by barge and transhipped to ocean
vessel (up to 15,000 DWT) at either Muara Baru or Muara Jawa (open sea)

depending on whether condition (tranloading rate can be 4,500 MT/day).



The typicl product quality of the Multi-brand coal is as follows:

Total Moisture (as received) B A 16.00 max.
Moisture {adb) _ 5 ';l.Onapprox.
Ash (adb) ' ' A S;O_approx.

Volatile Matter (adb) .__'A0.0 approx.

e

¥ixed Carbon {(adb) % éé.O'apﬁybx.
Total Sulphur (adb) BN ' I,OJQAX{
Calorific Value (adb)  kcal/kg  6.250 min.
Hardgrove Grindability Ihdex ' 45 ° ‘approx.
Ash Fusion Temperature (Reducing) N _

Initial Deformation (°C) 1,200 approx.

HemisphereA (°c) 1,320'appf6x. '

Flow (°c) Lo 1,350 .approx.
Uttimate Analysis (daf) . ' .

Carbon - % 76.9

Hydrogen . _ ra 5.6

Nitrogen ' . % 71;9-

Oxygen . % - 15.9
Ash Analysis (dnm£) ‘ ._

$10y = % 51,0

Al,03 % 18.5

Fep03 Z 10.3

Ca0 % 3.7

Mgo % 2.16

Ti0 % 0.70

K90 )4 0.87. -

Naz0 : 4 - Q.22

S03 , ' S R Y 3
CP0y % 0063

- 80 ~



PT.MULTI HARAPAN UTaMA
EAST KALIMANTAN

INDEX LOCATION

HOUL ROAD
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MUARA BARUD

- SAMARINDA
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P.T. TANITO HARUM

- Owner ._ t =~ Mr. Kiki Barki
' ~ Mrs. Anita Barki

- Location : East Kalimantan (Kutai Regency)
-~ Project Status : m'Production
- Developrent

123,846 Ha.

Contract Area

av

Mining Method : Open pit

1

Measured Reserve: - Busang, Pondok Labu “t 31,776,644 _
' Sukodadi _ “(Depth 40 - 60 m)

- Sebulu, Sigihan, Ketapéngf' 6,377,049" ,
Beloro, Seberang ) (Depth 40 4‘60 m)

Coal-Quality -+ (ADB) 7 _ - .
R 1170 ¢/ TR 8,00 - 11.00

v (%) ~38.00 - 44.00
FC (%)  43.00 - 47.00
Ash (%) - 4.00 - 8.00
5 (%) ; 0.3 - 0.8
C.v (Real/kg) 6,400 —6,600
HGI 45 - 48
Size: +50 M4 1%

+2 MM/-50 MM +90%

~2 MM - 10%

= 82 7....



- Production Capaclty Planniag:

1989: 700,000 MI 1993 : 840,000 MT

1990: 720,000 MT 1994-1995 : 1,000,000 MT
1991: 720,000 MT 1996 onwards: . 1,200,000 MT

1992: 840,00 MT
- Transportation of Coal to Poft:

—~ Coal 1is hauled by truck_ffom mine to stockpile at Lda Tebu (Loa Tebu II

as new stockpile‘aﬁdtlﬁédipg,facilitigs now under construction)

- The existing coal terminal at Loa Tebu located about 35 neutical miles

down strééﬁ“ffdm Béio;o can be used for barges of 5,000 MT.:

- From?:heseﬁféciiifies tﬁefcoal will be transported to Mahakam Delta
area (Muara Bara or Muara Jawa) for transhipment to vessel up to

10,000 MT (loading rate 1,500 MT/day)
~ Other facilities:

- Washing plant

- Scrgening plantf

=~ 83 =~
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P.T. ARUIMIN INDONESIA

Ouner : - BHP Australia
- Utah International_lnc.
- P.T. Bakrie & Brothers

_(ah I Indonesian Com_p;_ahy)

Location “ i §guth Kalimantan (Régénéies: Kotabaru, Banjar,

Tanah Laut)'
Project Status : Constructioﬁ and production
Contract Area ©1.7501,000 Ha.
Recoverabie Reserve! 300,0b0,000 Téns (Depth; 150 m)

- Production Capacity:

'Senakin ' Satui
1990 1,000,000 MT 200,000 MT
1991 1,500,000 MT 800,000 MT-
1992 1,500,000 MT 1,000,000 MT_
1993 - 3,500,000 MT 1,500,000 MT

1994 5,000,000 MT = 1,500,000 MT

Current Production : 480,000 Tons (1989)

Level

1990 - 1993 Production: 600,000 Tous/year
1994 - 1998 Production: 1 willion tons in 1994 and gradually increase by
' ‘ 1 million tons/year

Mining Method D Oﬁen'pit

-'85 -



- Coal Quality H

(ADB) Senakin Satui  Sangsang Sarongga
Unwashed Washed

™ (%) 4,00 4.00  7.00 4,10 29,40
w0 40,40 43.20  41.50 40,00 37.00
FC (%)~ 39.00 41,60 43,50 39.70 10,90
Ash (%) 16.60 11.00  8.00 16,20  2.30
s (0 0.70 0.70  0.80 0.60 0.10
C.V (Keal/kg) 6,250 6,620 6,800 6,300  4,344.68
HGI 3740 . 37-40 - - &0 - 35

- Transportation Method from Mine to Port:-,Dump‘truck"

- Port and Facilities:

~ The existing coal terminal at Air Tawar can be used for barges of 3;000
- 4,000 tons

- Coal is transported from Air Tawar to a nearby safe anchorage aund self
loaded by geared vessel of up to 65,000 DWT at a:loading rate of 10,000

tons per day

- ‘Arutmin plans to estéblish,fagilit;es to loa& up to Panamax size ships

from onshore stockpiles
- Current Export Destination: Philippines .
~ Future Domestic Marketr (1993/19%94):

Palton Coal Fired P/S (First step: 2 X AOO'Mﬁ iﬁ.1994/19§5)

m86m
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Owner

- Location

Project Status

Contract Area

Mineable Reserve
Mining Method
Current Production

1990 Onward

Production

Coal Quality :

P.T. ALLIED INDO COAL

- P.T. MITRA ABADI SAKTI (20%)

(Indonesian company}

- Allied Indonesian Coéifields Pty. Ltd..(BOZ) -
{a subsidiary of Allied Queéﬁsl&nd Coalfields
Ltﬂ., Brisbane, Australia)‘ ' o |

‘Parambahan, West Sumatra"

Develépment énd praoduction

884 Ha.

(a part of coal area of Perum Tambang Batubara)

open pit-

™ (AR)
M (ADB)
VM (ADB)
FC (ADB)
Ash (ADB)
S (ADB)

-12,500.,000 Tons

c.v (ADB)
Size Diétribution:

500,000 Tous (1989)

a
: .

- 88 -

500,000 Tons per year

less than 11%
5 to 8%

36 to 41%

45 to 53% -
less than 10%
less than.lz'

6,800 - 6,700 kcal/kg -
Q0 - 75 mm ;  100% .
0= 5mm; 10%

,:Sizé product are also:édeuééd



Trausportation Méthod from Mine to Port:

(see Perum Tambang Batubara)

Port
Domestic Consumer :

Recent Export -

Destination’

Foreign Trading
Companies Engaged

en

. Teluk Bayur, Padang, West Sumatra

Cement Plant (P.T. Semen Andalas)

Thailand,.MéIQYSia, S. Korea, Taiwan, India,

‘Japan, Irlandia

SSM, Hansen Nueberg, scH, Idemitsu, Nomura,

Surefire

{see also Perum Tambang Batubara map)
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P.T. CHUNG HUA OVERSEAS MINING DEVELOPMENT

- Owner : -~ Taiwan and Hongkong Tféding Co.

- Mr. Hsien Dow Pai

Location ‘ :  South Ka%imantan.

(Tanah Léut, Banjar and Tapin Regenéies)

- Project Status : Exploration

-~ Contract Area ¢+ 75,000 Ha.

~ Recoverable Reserve: 1lst Be;t S '289;000 MT
2nd Belt 153,000 MT
3rd Belt - 11,649,000 MT
4th Belt 35,863,000 MT

S. Pinang 21,396,000 MT

i

Coal Guality

(ADB) 1st 2nd 3rd 4th

™ (%) 7.40 6.60 4,80 4,10
W (%) 43.90 39.60 44,80 . 454.90
FC (%) 39,00  34.30 41.70 © 41.50
Ash (2) 9.70 19.50 8.70 9,50
s (%) 0.93 0.31 0.72 0.73
C.V (Kcallkg) 5,468 5,673 - 6,930 6,982

HGT 39 29 .32 - 30
- Production Capacity Planning:

- Start up: 1994
Capacity: = 200,000 MT

- 90 -
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Owner : - Mobll Petroleum Cbmpany.lnc._(BOX)
'~ Nissho Iwai Corﬁoration'(AOZ)

Location

A

East Kaliméntan (Béfau Regené§).
. Project Status . Exploration | |
Contract.Area B 243{126 Ha.

Recoverable Reserve: '55,500,000 MT (Depth: 100 m) .

Coal Quality . (Lati area)

(4DB)

™ (%) 17.8
VM (%) 37.00
FC (%) - 42.00
s (%) 0.85

€.V (Rcal/kg) 5,700
Production Capacity Planning:

199t: 500,000 MT 1993: 1,500,000 MT
1992: 1,150,000 MT 1994: 2,000,000 MT

Coal Tranéportation and Port Planning:

- A barge loading facility will be built on the Bersasu river tc accom—

modate river or ocean barges with maximum draft of 4 m. .

— The barge will move the coal down the river a distance of 33 nautical

miles to the sea for transloading into ships or storage in a terminal, -~

- 92 -



%

M“ “ mmomm L

VIHY ONIQVOTISNYAML nﬁ\)w &

JIHS womqm Q
._qz_s_mm.r ._qou

\.
S

mR

4V
NOILYD0T X3aN

~NVINVATO 15v3
w02 Nva3a ‘Ld

- Q3 =



P.T. KALTIM PRIMA COAL

Ownear : ~ CRA Limited, Australia (50%)
= British Petroleum Company P.L.C. (50%)

Liocation : FEast Kalimantau {Kutai Regency);

Project Status 1 = Construction

.= Trial Production

Contract Area : 348,000 Ha.

Y.

Recoverable Reserve: Pinang 153,800,000 MT {Depth 150 m)
Bengalon :" 116,000,000 MT {Depth 200 m)
Melawan . : 104,700,000 MT (Pepth 6 - 200 m)

Separi-Santan: -
Mining Method -+ open pit
Producticn Caﬁacity Planniag:

1989: 300,000 MT ©1993: 5,500,000 MT

1990: 600,000 MT 1994: 6,000,000 MT
1991: 1,600,000 MT - 1995: 6,500,000 MT
1992: 4,600,000 MT 1996: 7,000,000 MT

Quality of Coal ~: {see attached)

Transportation of Coal to Port (Planned):

12.7 km overland conveyor from product stockpile to port stockﬁilés., =7‘_;

- 94 ~



- Port (Tanjung Bara):
(current condition)

—~ Facility to lecad up coal to barges for trial shipment -~
-~ Vessel up to 60,000 DWT can be transloaded frowm barges by using vessel

gear '’
‘ (planning)

- A potﬁrcapable to accommodate_150,000 DWT vessel will be commissioned
end 1991. ' o

- 95 -



Prima Coal . - Pinang Coal

(a seam of Pinang)

Total Molsture % 9.5 . 13,5
Proximate Analysis (ADB) : o
Moisture % 5 7 9
-Ash R - 4 R A
Volatiles 4 ' 39 37.5
Fixed Carbon 2 52 B © 46,5
Calorific Value Kcal/kg : i
Gross as Recelved 6,750 6,000
Gross Alr Dried 7,100 . . 6,300
Wet as Received 6,500 5,750
Hardgrove Grindability Index 50 - 45
Sulphur 0.5 _ 0.4
Chlorine : < 0.01 < 0.0
. Phosporus < 0,004 < 0.004
Ultimate Analysis {daf)
Carbon - 80.5 775
Hydrogen ‘ 5.7 5.5
Nitrogen 1.6 1.7
Sulphiur 0.5 0.4
Oxygen (by diff) 11.7 14.9
Ash Fusion Temperature °C
{Reducing Temperature) -
Deformation 1,150 1,150
Spherical 1,300 © 1,210
Hemisphere 1,350 1,310
Flow 1,450 : 1,350
(Oxidising Temperature) A ' o
Deformation : 1,250 . 1,200
‘Spherical , 1,400 1,250
Hemisphere 1,450 1,350
Flow : _ 1,500 : . 1,400
Ash Analysis %
$109 51 37
Al,04 31 20
Fep03 10 16.8
CaQ i.3 8.8
Ti0y 1.0 0.6
Nas0 1.5 2.8
K20 1'08 ) 0.9
P305 0.5 0.5
503 0.5 6.8

-~ 96 =~



PT. KALTIM PRIMA COAL
EAST KALIMANTAN

INDEX LOCATION
. MAP .
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P.T. KIDECO JAYA AGURG .

Samchock Consolidated Coal Mining Cox, Ltd. (25%)

-~ Ownetr T -

- Pan QOcean Shipping Co.,{Ltd.;(2SZ) _

- Hanil Cement Mfg. Co., Ltd. (25%)

- Youngsan Tramsp. Co., Ltd. (25%)
- Location : East Kalimaotan (Batusopang, Pasir Regéncy)
~ Project Status = : Conéﬁruction

Contract Area + 254,804 Ha.

Recoverable Resarve:

Samarangau : 339,692,000 MT (Depth 50 m)

Roto : 117,654,000 MT (Depth 50n - 125 m)
Susubang, Oku,.: 23,188,000 MT (Depth 125 - 200 m)
Biu, Samu :

_ = Mining Method : open pit

-~ Coal Quality

(ADB) Samaranggau . Roto

™ () 22.10 . 14,40
w™o(Z)  41.10 42,10 .

FC (%) 37.70 . 42.30
Ash (%) S 2.0 1,20
C.V (Keal/kg) 4,910 5,830

HGI ©50-55 50-55
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~ Production Capacity Planning:

1991: 100,000 MT 1993: 1,000,000 MT
1992: 500,000 MT 1994: 2,000,000 MT

= Port Facilities:

A coal terminal will be built on the Kuoro River at Tanah merah, about
4] km from the mine, and will be able to accommodate vessel up to
60,000 DWT,
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i

[

1

Owner :
Location : B
Project Status ' :

Constract ‘Area )

‘Recoverable Reserve:

P.T. ADARO TNDONESTA

- Instituto Nacional De Industria (INI)
- Instituto Geologico Minero De Espana {IGME)

South Kaiimantan
(Regency of ‘Tabalong and Hulu Sungai;Utara)

Feaéibiloity Study

1,487 Sg. km

225,240 million tons

Coal Quality : {(from the samples)
(ADB) :
- WARA I Tutupan N Paringin N

m (%) 25.23 18.62 16 .64
(%) 37.63 40.71 41.05
FC (1) °35.66 39.50 41,25
Ash (%) 2.66 1.10 1.05-
s (% 0.159 0.08 ©0.09

- €.V (Real/kg) - 4,846 5,584 5,903

o s6 38 14
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P.T. UTAH INDONESIA

- Owner : - BHP Australia
T Utah_Exﬁlorgtion Inc., USA
- Location | : JEaét:Kéiiﬁéntan'(Pasif Regency)
- Project Status :+  Construction
-~ Constract Area ;162,234 Ha. + 92,607 Ha.

|

Measured Reserve

Petanggis : 33,000,000 ME (Depth 100 m)
Bindu : 29,000,000 MT (Depth 100 m)

Betitit : 5,000,000 MT (Depth 100 m)
— Mining HMethod : to be open pit
- Coal Quality : (Petanggis)
(ADB)
™M (%) 4.4
v (%) 40.5
FC¢ (%) 43.1
Ash (%) 12.0
s (B 0.8
€.V (Real/kg) 6,700

HGI 40
- Production Planning:

Start up: - 1990
Capacity: 1,000,000 MT/year
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~ Coal Transportation and Port:

- A barge loading facility will be built on the Apar River, 14 km from
the mine site '

- Coal will be shipped direct to nearby'customer in barges on transhipped
iato vessel of up to 65,000 DWT &t loading rate up to 10,000 MT/day
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(Appendix 6-1)

Comparison of Unloader Types

(1/9)

Types

No. Items

Bucket Chain Type
Continuous Unloader

Level Luffing Type Unloader

Rope Trol ley Type
Gantry Unloader

Man Trolley Type
Gantry Unloader

1,| Shapes and Functions
(Main Movement)

. The slewing type small
dipging element which is
attached to the bottom end
of colum and pin supported
to the forward end of the
boom unloads the raterials

" from the ship and the
materials is conveyed
through the vertical and
the boom conveyers to the
side hopper and through the
conveyer in the machins,
and feed to proceeding
material handling facili-
ties,

. The grab bucket which is
supported by rope from the
forward end of the upper
frawe unloads the materials
from the hold of the vassel
by opening and closing,
winding up and down as well

*as luffing action, and the
materials is first dumped
into the hopper of the
unloader. The materials is
then continuously and quan-
titatively fed and conveyed
by the feeder to the pro-
ceeding material-handling
facilities.

|
M,

. The grab bucket which is
supported by rope from the
main trolley that travels
by traverse movement on top

“of the boom and girder,
gpens and closes, winds up
and down and Eravérse moves
for unloading the materials
from the hold of the

“vessel, and the materials
is first unloaded into the
‘hopper of the unloader.

The materials is then con-
tinuously and quan- '
titatively feeded and

_conveyed to the proceeding

" material-handling facili-
ties.

. The grab bucket which is
supported by rope from a
‘trolley that traverse tra-
vels on top of the boom and
-girder,. opens and closes,
winds up and down, and per-
forms. traverse movement for
unloading the materials
from the hold of the
vessel, The materials is
first fed into the hopper
of the unloader, and then
continuously and quan-
titatively fed and conveyed
to the proceeding material-
handling facilities.
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(2/9)

Bucket Chain Type

Types ' . - Rope Trolley Type Man Trolley Type
No. ltens Continuous Unloader Level Luffing Type Unloader Gantry Unlzaer Gantry Unlgadgg
E . .
1.| Cont'd . The digging element itself The -drive mechanism for . ‘The drive mechanism for . The drive mechanism for
ig capable of swinging and . winding, opening and winding, opening and winding, opening aund
slewing action, and the closing; and luffing is ‘closing and for traverse closing, and traverse move-
unloading position is per- equipped in the machine movement is equipped in the ment are installed on top
formed by the mechanism for room located on top of the machine room on top of the of the trolley, and the
swinging, slewing, boom upper frame, and the above girder, and the above abave operations are
hoisting and travelling mentioned operations are operations are performed by directly performed.
that are equipped on the performed by a rope system. - vope system, The operator's cabin is
unloader, : : : _ installed on the trolley so
The upper frame can perform| . The overall dimension is that the operator travels
. The overall dimension is slewing, and the unloading large and the height 1ia rogether with the grab
small and the height is - ‘position adjust together high, The center of gra- bucket.
tow. The center of gravity with travelling of the vity is high. '
is also low, unlcader. : ' . The overall dimension is
: . . large and the height 1is
The overall dimensién is high. The center of gra-
small and the height is vity is high. The weight
low. The center of gravity of the man trolley type
is also low. gantry unloader weighs more
' than the rope trolley type
gantry unloader.
2. Digging and Unloading * E;ﬁsgzil;swgiif:;ST? con= The grab bucket is moved §
Method to the position where the

_buckets, and the materials
is carried upward and
unloaded. '

. The digging method

employed is. the side
catting methed that
involves traverse movement
"while rotating the bucket
chain: for digging the
materials. . B

The effect on the side of
the ship by the reaction
of digging force is limited,

materials is to be
grabbed, and by operating
the grab bucket the
materials is grabbed and
picked up to be unloaded.

Same as left columm

Same as left column

Unloading Capacity

Capability of unloading is

from small volume to large

volume, and moye-than 6,000
t/h with ore and more than

3,000 t/n with coal.

‘Optimum unloading capacity
.is for medium and small up
to 1,000 t/h with ore and
up to 800 t/h with coal.,

Although tuffing type
unloaders with larger capa-
city can be ﬁade,fthe
machine weight wouald

- generally be heavier than

the gantry type unloaders
.due to the structural
c¢haracteristics, and there

. would be little merit.

. Structurally appropriate up
to 2,500 t/h with ore and
2,000 t/h with coal,

Same as left column

_ However, the machine

weight is heavier than the
rope trolley type gantry
unloader, and unloading
capacity is upto around
1,000 t/h for practical
use,
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(3/9)

No.

Types
Items

Bucket Chain Type
Continuous Unloader

. Level Luffing Type Unloader

Rope Trolley Type
Gantry Unloader

Man Trolley Type
Gantry Unloader

4.

Applicable Vessel Sizes

. The maximum size of theé

vessel that this unloader

can be used is 300,000 nyr.

class,

. Good vessel sizes are up to
- the 50,000 to 60,000 DWT

¢lass.

The grab bucket is
interchangeable, and this
unloader has good adap-
tability for small size
vessels.

. The maximum vessel size is

adaptable is 300,000 pwt
class.

The grab bucket is
interchangeable, and this
unloader has good adap-
tability for small size
vessels.,

Same as left column

Materials

This unloader can be
adapted for use with
almost all types of bulk
¢cargo,

Grain size: Restriction
will be by the dimension
of the bucket and the
pitch of bucket installa-
tion., .
{Example)
250mm for 500t/h class
400mm for 1,200t/h class

Wide variety of materials
can be handled with one
type of bucket {(in some
cases washing by water
will be required).

This unloader can be

-adapted for use with

almost all types of bulk
Cargo.

Grain size: The grain
size that can be handled
is more flexible than the
bucket chain type con-
tinuous unloader although
this would depend upon the
bucket dimension and the
grain size distribution.

When handling a another
materials, it will be
necessary to replace the
bucket size.

Same as left column

Same as left column

Unloading Efficiency

0.5 ro 0.72

As the size of the vessel
becomes smaller, che range
that the digging element
can be moved becomes
narrower and unloading
.efficiency decreases.

(Example)

Unloading efficiency for
each vegsel gize when the
design capacity is for a

60,000 DWT coal carrier.

Ship Size Efficiency
60,000 0.70
30, 000 0.60.

5, 000 0.35

The unloading efficiency
variation due to different
sizes of the vegsels. is
relatively small, but when
the vessel sizes differ
greatly as from 60,000 DWT

. to 5,000 DWT, it would be

necessary to replace the
grab bucket with a smaller

. size, and the decrease in
“the efficiency will alsoc be

significant.’

Efficiency

Ship Size
60,000 0.60
30,000 0.50

5,000 0.30

0.5 to 006

The unloading efficiency
variation due to different
sizes of the vessels is
relatively small, but when

. the vessel sizes differ

greatly as from 100,000
DWT and 5,000 DWT, it
would be necessary to
replace the grab bucket
with a smaller size, and.
the decrease in the capa-
city will also be signifi-
cants '

Ship Size Efficiency
.60, 000 0.60
30, 000 0. 50
5, 000 0.30

Same as left column

Ship Size Efficiency
60, 000 0. 60
30,000 0. 50

5,000 0.30
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{4/9)

No.

Items

Types

Bucket Chain Typé
~ Continuous Unloader

Level Luffing Type Unloader

Rope Trolley Type
Gantry Unloader

Man Trolley Type
Gantry Unloader

Timing Use of Triming

Bulldozer

After approximately 90% of

unloading has been completed .

After approiimately 30% of
unloading has been

per hold

. Digging of the materials
below the deck can be per-
formed with this unloader.
The bulldozer is only
required to scrape out from
the corners and for
gathering up the materials
in the cleaning up opera-
tion,

completed per hold

. Scraping out the materials
from below the deck will be
performed entirely by the
bulldozer. Also in the
hateh coaming, it will be
necessary for the bulldozer
to level off the surface of
the materials after the
bucket has grabbed. The
dependency upon the
bulldozer operation
including the cleaning up
operation is substantial,

" Same as left column

Same as left column

Hold Clean Up

. With the catenary of the
bucket chain, almost the
materials entire bottom of
the ship can be cleaned up
without shock.

. Assistance of the
bulidozer is necessary to
clean out the hold coruners
where the bucket cannot
reach and to scrape the
materials together during
the clean up.

. When the hold shape of the
ship's bottom is suitably
for cleaning up with
bucket chain, the cleaning
up with the bulldozer will
be substantially reduced.

. In the hateh coaming, the
bucket is placed at the
ship's bottom and the
materials is gathered and
grabbed. However, the shock
of the bucket grabing at
ship's bottom is substan-
tial, and the ship's bottom
and the bucket will both be
greatly damaged,

. The bulldozer operation is
requisite for the portion
below the deck.

Same as left column

Bame as left column

Shock Prevention when
Unloading the Ship's

Bottom

. The materiale of ship's
bottom is cleaned out by
the bucket chain which con-
sist catenary curve, and
therefore the shock between
bucket against the ship's
bottom due to rolling of
the ship can be avoided to
some extent, .Safety device
is equipped to absorb

- shocks that are caused when
the ship is rolling greatly
and for shocks caused by

. striking during unloading
operation. ' :

. It is necessary to exercise
precaution when the grab
bucket is-crabing and con-
tacting the ship's hold
bottom (Relying oun the
skill of the operator).

. There is ne contacting of
the unloader body against
the ship's hold bottom,

Same ag left column

Same as lefr column
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(5/9)

Types Bucket Chain Type L Rope Trolley Type Man Trolley Type
No. Items Contintous Unloader Level Luffing Type Unloader. Gzntry Unlzadzg Gantry Unlzadzi
10.| Operability . Digging is performed by . The grab bucket is The traverse movement is . The traverse movement is
continuous travelling and operated by luffing move- fast and therefore, skill fast, and therefore,
by ktraverse movement at ment, and therefore skill is required for the opera- skill is required for the
tow speed running, and is required in the opera- tion of the grab. operation of the grab
therefore the operation is tion. ' bucket,
simple. : Positioning the bucket is
. Positioning the grab somewhat difficult due to Positioning the bucket is
‘bucket is somewhat dif- considerable stretching and | somewhat difficult due to
ficult due to considerable slackening of the rope and considerable stretching
stretching and slackening the ship swinging as a con- and slackening of the rope
of the rope and the ship sequence, and the ship swinging as a
swinging as a consequence. consequence.
The operator's cabin can
. The operator's cabin move to a position above The operator's cabin moves
protrudes out from the the hatch, and therefore, to the position above the
upper structural body, and the operator's visibility hatch and the hopper
therefore in the case of is good. together with the grab
huge unloaders for use on bucket, and theérefore, the
huge size vessels, it will visibility is good,
be difficult to retain However, the operator is
adequate range of visibi- -constantly moving during
lity. unloading work, and the
‘operator will therefore
become physically tired.
il.] Automating Operation . The operation of this . Automating operation is Automatiec operation has

unloader. can be readily
automated, As grabing can
be performed methodically,
operation i§ systematic
with little influence by

the condition and shape of

the materials, and there-
fore, the automation level
that can be introduced is
extensive {Semi-automatic
operation).

In the case of side
cutting in particular, the

materials in the portion

under the deck will also
retain the materials
shape, and therefore, the

‘range that methodical

cutting -can be performed
is extensive,

difficult due to being
structurally a link mecha-
nism and also due to the
grab bucket being supported
by long wire rope.

been partially put into
practical use for this
unloader, but automatie
operation to a high degree
is difficult
{(Semi-automatic eperation).

The level that this opera-

tion can be automated-would
be below the level of auto-
mation of the bucket chain

type continuous unloader.

Same as left column
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(6/9)

Bucket Chain Type

Types . : Rope Trolley T Man Trolley Type
No. It ) L Luffing Type Unload p ey lype an Trolley ~yp
ems Continuous Unloader. gvel uffing yPe nroadex Gantry Unloader Gantry Unloader
12, Operation Safety and . Although performing . With this unloader con-

Sanitation

unloading work together
with the bulldozer in the
same hull is highly
dangerous, the amount of
work performed together
with the bulldozer in the
hold is less than in the
case of grab bucket type
unloader.

siderable amount of work is
perfotmed inside the ship,
and the danger involved is
working together with the
bulldozer and the materials
falling out of place. Also
the working environment is
poor due to dust,

Same as left eolumn

Same as left column

13.

Dust Suppression

. The main dust source is
generated from where dig-
ging is performed in the
hold. Although dust is

being continuously generat-

ed inside the hatch of the
ship, -and as the materials

is conveyed directly on the

unloader conveyer by the

sealed boom counveyer, there

is almost no dust being
scattered to the outside.
If a dust suppression de—
vice were to be. installed,
"small capacity of that
device will be adequate.

. Considerable dust will
generate when the materials
is being thrown into the
hopper.

As a large volume of
materials that is being
handled would be thrown

into the hopper at one time,

considerable amount of dust
would be generated, and the
amount of dust to be scat-
tered to the outside would
also be substantial and
would have great influence.
As a dust preventive
measure a dust prevention
device of a large capacity
and a device to catch the
materials from dropping and
to recover materials that
has been dropped from the
grab bucket in frount of the
hopper would be necessary.
Even these measures would
not be completely effective
for prevention of dust, .

Same as left column

'Same as left column
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(1/9)

“No.

Ttems

1Types

Bucket Chain Type
Continuous Unloader

Level Luffing Type Unloader

Rope Trolley Type
Gantry Unloader

Man Trelley Type
Gantry Unloader

14,

Noise Control

. The main source of noise is
the digging machinery, and
noise can be abated by pro-
viding a noiseé attenuating
cover.

. The drive mechanism is a

.+ The main source of noise
generation 1s the
driving noise from the
machine room and the noise
of feeding the hopper with
the materials., However,
noise control is possible.

-

Same as left column

It is difficult to control
the noise caused by the
traverse movement of the’
trolley although the noise

of the traverse movement of

relatively small capacity
and the noise level of the
drive mechanism is low.

the trolley is not high.

. The noise level is high,

and the cost for noise
control would be somewhat
higher than others.

Same as left column

i5.

Maintenance

(1)

(3)

(4)

Necessary Maintenance
Parts

Bucket
Chain bush,
Sprocket
Chute lining
Vertical belt parts

link, pin

Ease of Maintenance Work

Although there are many
parts that require
checking in the digging
element, the entire
digging element is small
and the chain is short.
Also check and main-
tenance can be readily
performed on the lower
ground level,

(the one piece bucket
chain can be replaced)

The lives of the bucket
chain and the sprocket
are more than 5 years,
and can be used for
along period of time.

There are special main—
tenance parts that will
require some time to
obtain, and it is
desirable to carry spare
parts in stock.. '

(1) Main Maintenance Parts

. Grab bucket
. Wire rope
. Hopper lining

(2) Ease of Maintenance
Operation

In general, the machine
height is low, and the
location where the main
equipment is install at a
low level, Therefore,
maintendnce can be per-
formed with ease. Also
the ropes for winding and
opening and closing of
the grab bucket can be
easily replaced. '

The life of the winding
rope is long.

(3}

{4) Same as left column

(1) Same as left column

{2) Ease of Maintenance Work

(3)

In general, the machine
height is high, and
troliey and sheaves have
many places that require
checking. Checking 1is
somewhat difficult, A
crane with a high 1ift
is reguired, and special
maintenance skill is

. necegssary to replace the
rope.

The winding up rope and
the traverse movement
~rope are bent many
times, and therefore,
the life of these ropes
are short.,

(4) Same as left column

(1)

(2)

(3)

Same as left column
Ease of Maintenance Work

The places to be checked
are concentrated and
checking can be per—
formed with ease.

The length of the rope
is short in comparison
to the rope trolley type
gantry unloader, and the
rope ¢an be easily
replaced,

The life of winding up

rope 1s long.

(4)

Same as left column
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(8/9)

; Types Bucket Chain Type ' . - Rope Trolley Type Man Trolley Type
No. Items Cont inuous Unloader Level Luffing Typé Unloader ngtry Unlﬁadgg Gantry Unliad25
16.} Working Records . Actual working records . There are records of many
have been increasing from machines in operation, and Same as left column Same as left column
200 t/h to 1,500 t/h, and there is no technical dif- ‘
reliability has been con- ficulties.
firmed. '
. Installation of 5 sets of
bucket chain type con-
tinuous unloaders on the
ground has been recorded,
. Although this is a new
type, the machine is com-
posed of combining '
existing technologies and
there is not technical
problem.
17.] Effect on the Gapacities | As materials is continuously | Unloading is intermittent,
of the Facilities Provided unloaded, the material and therefore the material
for Handling the Materials handling efficiency is higher | handling efficiency is low.
after the unloaders than the grab bucket type In comparison to the bucket
unloader. The capacity of chain type continuous
this unloader can therefore unloader, the capacity must ,
be made smaller, and the necessarily be larger. Also Same as left column Same as left column
capacities of the proceeding { the unloading rate would
facilities following the fluctuate extensively, and
unloader,. can be made smaller | the capacity of the facili-
as the uanloading work ties following the unloader
materials fluctuation (peak must be increased. The cost
rate) is restricted. The of facilities will also
cost of facilities can also increase (Capacity of facili-
be reduced (Capacity of faci-j ties following the unloader
lities following the unloader | 1.2 to 1.3).
1.0 to 1.1). :
18, Weight Ratio . The weight of the digging . As the structure of this . As the grab bucket is . The trolley is large and

.element at the forward

end of the boom would
greatly effect the entire
structure, Therefore, the
dimension of the digging
element has been made com-—
pace, and weight of this
part has. been reduced.

The weight of the entire
unit has been made lighter
as a consequence,

unloader is & link mecha-
nism, the weight would
rapidly increase with the
increase in the size of the
vesgsels.

suspended and the trolley
traverse travels on top of
the boom and the girder,
the entire dimension of the
-structure becomes larger.

heavy, and therefore, the
machine weight is heavier
than the rope trolley
type gantry unloader.
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(9/9)

Types Bucket Chain Type - Rope Trolley Type Man Trolley Type

Ho. Trems Continuous Unloader Level Luffing Type Unloadex Gantry Unlzadzg Gantry Unliadiﬁ

19.] Wheel Weight . The entire weight is the '+ Although the wheel load is . Wheel load is higher than . Both the forward end load

: lowest, and the wheel load almost the same as the " the level tuffing type and the entire load are
is also light. . bucket chain type con- unloader, heavy, and the wheel load
tinuous unloader for smatl is the heaviest.
size vessels, the wheel
load increase up to almost
the weight of the gantry
type unloader for large
size vessels.

20 Capacity off Total Motor [ . Electric motor is small as | . As the unloading is inter- |. Same as the level luffing . Larger than the rope
the Motor Capacity the handling rate is con- mittent a large drive type unloader. trolley type gantry
{700 t/h tinuous and small mechanism with an electric unloader by a high
class) unloading rate variation. motor is necessary. unloading rate, because of

100 : 150 150 good visibility of opera~
: tor. 160

21.] Economical | Facility Cost
Comparison | (including 7
(700 t/h facilities 106 105 110 : 125
class) following :

the unloader)
Power Cost 100 ' 90 : g0 95
22,| Overall Evaluation . The bucket chain type con- | . The record of the number of these unloaders used in the field is large and the tech~
' tinuous unloader excels nology of these types of unloaders has been established. The weak points of these

the grab bucket type unloader are their unloading efficiencies, level of automatic operation, measures
unloader in respect to against environmental pollution protection and high cost of the facilities following
unloading efficiency, the unloader when compared with the continuous type unloader.

level of autcematic opera-

tion, measures against

enviroamental pollution

protection and low cost of

facilities following the

unloader. :

Although the grab bucket

type unloader has more

record of use in the field

than the bucket chain type

continuous unloader, the

record of use in the field

and- the number of units

_scheduled to be manufac-

tured for the bucket chain

type continuous unloader

has been steadily

increasing in recent

years.
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(Appendix 6—2)
Simulation of Coal Handling Facilities

Simulation was implemented to verify optimatization of coal handiling

facilities. The program used in the.simu]ation Was one deve]bped by EPDC.

1 Condition for Simulation

The condition set for implementation of the simulation were as follows.
1.1 Arrival Distribution Hodel
Arrival of coal'cérr{ers trahqurting overseas coal cannot be
controlled by uﬁers.'Siﬁce‘thé arrival is known to be subjected to
Poisson distribﬂt'ioni this.distribution'fqrmula was used in the
analysis of arrival distribution. a]though indigenbus coal is
supposed1y controllable, the same modei was employed in the related

analysis.

1.2 Trial Calculation Condition

i} Plant Operating‘Condition

Installed Capacity .~ = 2 300MH
Annual Plant Utilization Factoar 70 %
Aﬁﬁug].Average Thgrmal_Efficiency_ B 36 z
| DUréfion'of'Anhﬁa1 Inspectidn ¥ 40daysf unit
Outége Factor ' B 8 %:.
Minimum Load - B - X'
i) Plant Load Pattern s
' 100%
50%
skt 7h
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iii ) Average Coal Heating Value 5,262kcal/kg
‘v) Annual Coal Consumption : 1,680,000t6n

v ) Heavy 0i1 Blending Ratio = '0-%

vi) Number of Berth : 1
vii) Unloader Capacity i 2 %7004 /h
viil) Vessel Size - : 60,000 DWF{for overseas coal)

5,000 DWT{for indigenous coal)

1.3 . Calculation Condition

Unloading ;Effiéiency_

Unloader Capacity :
| 60,0000HT | 30, 000DHT .

2 X 700 t/h 66 % 3259

1.4 Stowage Allocation of Coal Souce .

The Stowage allocation of coal c]assifiéd souce shall be shown as below:

“ | Lemington Coal
” y Semirara Coal S
L __
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1.5

Annual Coal. Income and Vessel Size

. ool Annual Income Vessel Annual | Initial

Source Size Arrival of | Stacking

¥ i % .| ton {DHT) Vessel (ton)
Lemingtion 50 837,000 60,000 14 100,000‘
Semirara 50 837,000 5,000 168 100,000

1.6  Discharging Source
(1} Blending coal (50/50) is discharged when two reciaimers are on duty.
{2) Only one source is discharged while one reclaimer on duty.
1.7 Annual Inspection of the Plant, Unloader and Reclaimers
_ APR. | MAY | JUN | JUL. | AUG, | SEP. | OCT. | NOV. | DEC. | JAN. | FEB. | MAR.
Unit Mol [@@@Egs | 1B
Unit No2 - [40day}
Unloader Mot | - |- 10dayh
Unosder Mz | | | | 0 —\[10day} |
Reclaimer Mol | | —{l0days|
Reclaimer N2t | N A . S I loia

1.8 Downtime of Facilities

Faciiitiéé- B 'Annﬁéi_dbwntime Breakdown
'Generaiiﬁ§'91§hf . ' :26 days = | 3 daysx12 times
Unloader | A4days | 1 daysx 4 times
Rec1aimér.  B _-? “"é!days 1 daysx 4 times
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1.9  Pori Permissible Time and Working Hours of Unioader and Reclaimer
i) Port permiss1b1e time 5:00 to 18:00 _ _
;;) Working hours of unloader - 0:00 to 24:00 (actua} 20 hours)
n|) Work1ng hours of rec?aimer 8:00 to 22:00 (actdéi il hours)

1.10 Impossible hours of arrival, departure and unloading due to weather

are 348 hours.

1.11 Standard Unleading Time with Vessel Size
i} 60,000 DT : 82 hours
ii} 6,000 DWT : 11 hours

1.12 Arrival Cohditidn

Berth condition .

- Jetty occupied -  Jetty unoccupied
During permitted | Waiting in berthing | - - Onberth
time : basin ERE

Not during perm1tted Waiting at offshore Waiting at offshore
time : . el - o

_ The time necessary for port arrival and departure shall be as folloﬁs:
{OArrival (on berth to start of un]pading) |
80, ooonwr--- 2 hours
: 5 OOODHT 1 hours
<>Departure(expiration of unloading to out of berth)
160,000047 ¢ 2 hours
-S,OOODHT 1 hours
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1.13. Discharging Condition

i ¥ Working Hours

-8 12 13 . - : : 22
preparation lunch time cleaning up
{0.5hr. } (1hr.) (0.5hr.)

it } Reclaimer Capacity : 600 t/h

iii) Coal Bunker Capacity: 1,800 t/unit

2. Simulatin Result.

1) The average number of vessel in the berthing basin is 1.0 per day, which

means an ideal state.

(2) The storage capacity of overseas coal varies from 270,000ton (maximum)
to 120,000ton (minimum), with the range of variation amounting to
150,000tons. Accordingly, the storage capacity of 45 days portion is

appropriate so far as overseas coal is concerned.

)] The storage capa’ci_ty of indigenous coal varies from 120,000ton (maximum)
to 80,000t0n {minimum), with the range of variation amounting to
40,000tons. According]y,'the storage capacity of 45 days portion is

excessive so far as indigenous ccal is concerned.

@)_ Since indigenous éoal.is transported with 5,0000WT vessel, the total
number of carffers arriVing_annua]]y is 168, If simply averaged, it
signifieé'the staté in whiéh one vessel on unloading every two days.

_ In.qthér ﬁord, the vessel seems like to carries out the role of coal

storage yard.
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(5} Regarding the indigenous coal, there are some problems to be considered
such as spontaneous combustion and dust emission, it is necessary to
study Timiting the coal storage capacity of indigenous coal to about

50,000tons in the future.

G) .In view of the simuiafion resutts, the unloader capacitylof-2 >< 700t/h

is believed to be reasecnable.
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Fig. 6.20-1 Schematic Diagram of Goal Handling Systems
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DURATION OF COAL STORAGE

Fig N 6 ® ZA"'Z
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DURATION OF COAL STORAGE

Fig. 6.24-6
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