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(1) Padhrar Coal Project
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(H$2) OUT LINE OF KHUSHAB COAL AND BAUXITE PROJ EC’I‘

(2) Dandot Coal Mine Prolect (}‘\fﬁ.ﬁ"f) : ' '
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PR L. A EOIFIZ RN L A2 Brief Report

BRIER REPORT
Oor
THE FOLLOW-UP STUDY TEAM FOR THE EX-PARTICIPANTS
OF
THE GROUP TRAINING COURSE ON COAL MINE SAIETY

The Japanese Follow-up Study Team (hereinalter referred to as the “Team™) organized by the
Japan Intemational Cooperation Agency (hereinafier referred to as "JICA") and headed by Mr. Sciichi
MIZUSAWA, Deputy Director, Coal Mine Safety Office, Mine Safety: Division, Envircnmental
Protection and Industrial Location Burcau, Ministcy of International Trade and Industry (MITI),
visited Pakistan from February 21 to 27, 1999, for the purpose of identifying the actual ciccumstances
of the ex-participants’ activities and the dissemination of the technology and knowledge gained from
the Group Training Course on Coal Mine Safety (hetcinafter referred to as the "Training Course”),
and obtaining fecdback to improve future teaining courses.

During their stay in Pakistan, the Team shated views and opinions, and had discussions with
the ex-participants and other persons concerned, including officials of the Government of Pakistan
and ex-participants' supervisors, on technological and administrative matters regarding the Training
Course, $0 as to evaluate the effectiveness of the Training Course from various viewpoints.

As a result of the field study and discussions, before leaving Pakistan, this brief report has
been prepared (o summarize comments and recommendations presented by the Team for the benefit of
the respective govemmental departments as follows.

1. INTRODUCTION

The Japanese Government extends official dcvelopmcnt assistance (ODA) to developing
countries (o support self- help efforts that will tead to economic progress and a better life for the
citizens of those countries. Since its foundation in 1974, the Japan International Cooperation Agency
(JICA) has implemented Japan’ s technical cooperation under the ODA program. The training program
for overseas participants is one of JICA's fundamental technical cooperation activities for developing
countries. Participants come from overseas in ‘order to obtain knowledge and technology in a wide
variety of fields. - :

This Coal Mine Safely course is designed to introduce practical technology and know!edge in
the field of coal mine safety (mainly for underground mines) to participants who are safety engineers
al coal mines, mine safety officers or official field inspectors so that they may enhance their capacity -
and improve overall performance. The Training Course began in 1981, and was reorganized in 1989.
The number of participants having completed the Training Course amounts to 171 from 23 countries.
Among them, 7 participants are from Pakistan. :



1f. OBIECTIVE OF THE THAM

The Team's main purpose is to advise the ex-panticipants, the ex-paticipants’ organizations,
and related institutions on technical problems in the ficld of Coal Mine Safety, as well as to study the
results of the taaining in order to effectively evaluate the Training Course.,

1L MEMBIRS OF THE TEAM
< Team Leader >

Sciichi MIZUSAWA (Mr.)

Deputy Director

Coal Ming Safety Office

Mine Safety Division

Environunental Protection and Industrial Location Bureau
Ministry of International Trade and Industry (MITI)

< Technical Adviser >

Masayuki SAGISAKA (Dr.)

Research Councellor

Chief Research Councellor’s Office :
National Institute for Resources and Environment (NIRE)
Agency of Industrial Science and Technology (AIST)
Ministry of Intemational Trade and Industry (MITI)

< Technical Adviser >

Masakazu IKENAGA (Mr.)

Project Leader

Project-Coordinating

Japan Coal Energy Center (JCOAL)
< Coordinator >

Naoya KUWAHARA (Mr.)

Senior Officer

First Programime Division

Tsukuba International Centre (TBIC)
Japan International Cooperation Agency (JICA)

IV. THE TEAM'S ITINERARY

The Team's itinerary is as shown in the Annex 1.
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V. SUMMARY OFF TH1E FOLLOW-UP STUDY
As aresult of the follow-up study, the Team came to the foltowing conclusions:

£ Ttwas a greal pleasure (o have the opportunily to visit Pakistan, and to have warm discussions with
the ex-participants of the Training Course.  Before feaving Pakistan, the Team heeeby intended to
submit a Brief Report on the follow-up study's activitics carried out from February 22, 1999.

2. The Team conducted the foltow-up study based on the interviews and questionnaires completed by
the ex-participants, The Team interviewed five ex-participants from three organizations (D Punjab
Mincral Developimeat Corporation, @ Inspectorate of Mines Punjab. (3 Inspector of Mines NWEP).
The Team visited 1) Economic Affairs Division, 2) Inspectorate of Mines Punjab, 3) Safety Health
Welfare Training Centre, 4) Punjab Mincral Development Cooperation "Padhrar Coal Project”, 3)
Central Mine Rescue and Safety Station, 6) Punjab Mineral Development Cooperation "Dandot Coal
Mines Project”, for the purpose of obtaining necessary information on the future training needs in the
field of Coal Mines. As a result of the interviews and visit, the Team confirmed that all the ex-
participants had acconmplished the Training Course aims of successfully gaining new knowledge and
technologies related to Coal Mines.

Currently, items suggested by ex-participants are summarized as follows:

A. The curricutums concerning following subjects are requested to be added.
a) actual problems such as water control, roof control, health for workers (silicosis,
prumoceriosis), extraction of thin seam.
b} how the inspectors instruct workers.
¢} the duration of on the job training in coal mines and safely training center should be
increased. (This has already been improved.) '
d} training for the lrainers

B. Maximum qualifying age for pamcnpaung in the Course should be 40 instead of 35 so that

those in the level of leaders are able to pammpate in the course. (This has already been
improved.)

C. It takes long time that G.1. {(General Information) be distributed to small units.

D. In addmon to the technical transfer, cuIlural exchange was greatly beneficial for
participants.

Especnally home- slay program was very effecuve

These valuab!e suggestmns from the ex- parhczpanls wm bc consndered carefully by those involved
with the Training Course of JICA and the training institute, to obtain feedback to improve future
trammg courses. The Teamn mterwewed the ex- pamcnpams mentioned in the Annnex 11.

3. Thc Team conﬁrmed that all the ex- parltcnpants are satisfied with the contents of the Training
. Course. They have been actively introducing the knowledge and technologies transferred by the
Training Course to their technical activities, and they have also been disseminating the acquired
knowledge, technologics and experience to their co-workers.

4. The Team confirmed that mosi ex-pasticipant’s organizations have been taking app'ropriah,
measures to provide stable labor conditions to ex-participants and improve their capacities, trying to

make the most of the technology and knowledge obtained through the Training Course after retuming
to Pakistan.



5. The Team steessed the significance and impoitance of the dissemination of the ex-patticipants’
knowledge and techniques acquired through the Training Course,

6. While the Team was in Pakistan, the open seminar was conducted at the Malliot Hotel on February
23, 1999, for the purpose of introducing the latest information on Coal Minc Safety in Japan. The
(opics of the open seminar included: 1) Coal Mine Safety, 2) Japan's R & 1) and Technology Transfer
in Coal Mine Safcty, 3) Coal Extraction and Global Environment.

The Team will discuss that with the concerncd organizations in Japan. Anditis expected that
these opinions will be useful in improving the Training Course in the future;

VI SUGGESTIONS AND RECOMMENDATIONS MADEBY THE‘IEAM

1. As a result of the discussions and the field slﬁdy, the ‘Team would like to make the following
recommendations to the ex-participants and the ex-participants’ organizations:

1) Mining sector occupies more than 50 % of the total accidents of all industrics. Especially the
ratio of the accidents in Coal Mining Indusiry is high.
It is expected to set a larget to decrease accidents at nmrly stage and instruct workers to
appropriately install support in order to improve the above situation.

2} Assistance by the mining authorities for the promotion of the positive enforcement of risk
management which is formulated on a self—aclwe basis is strongly expccted

3) Since duct effects to worker's health surely arises near f ulure, enforcement for the usage cf a
musk to prevent dust {inhalation) should be reco_mmended

2. JICA has various schemes for the technical cooperation, such as Training Program for Overseas
Participants, Technical Expert Dispatch Programs, Equipment Provision Programs, and others,
which can be made available upon request and approval of the Japanese government.

The Team believes that the further development and dissemination of technology and knowledge
transferred by the Training Course is the highest priosity to strengthen the Coal Mine Safety in
Pakistan, and suggests to use the above-mentioned schemes in order to cope with the current

issues such as water conlrol, strata contsol, flame proof test system, lack of safely equlpment
which the ex-participant faces at present.

3. The Team would like to express their deepest gratitude for the warm welcome and kind cooperalion'
extended them during the period of their stay in Pakistan. o

February 26, 1999

Seiich! MIZUSAW

Team Leader

Follow-up Study Team for Ex-participants
of the Training Course on

Coat Mine Safety

Japan Intemational Cooperation Agency
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Feb. 21 (San.)

22 (Mon.)

23 {Tue.)

24 (Wed.)

25 (Thu.)

26 (Fri.)

27 (Sat.)

28.(Sun.)

ITINERARY Annox 1

PK337
RANGXOK => ISLAMABAD
2:00 6:25 {via LANORE)

9:30 Meeting at JICA office

10:36 Visit to Fconime Affiars Div., Ministy of Finance and Fconomic Affair
11:40 Vsit to Inspectorate of Wines, labour Dept., Govt. of Punjab

14:30 Visit Lo Japancese Embassy

9:00 Mceting with Fx-Partcipants (ab JICA office)
15:00 Open Seminar (at Mariott Hotel)

by car
1SLAMABAD =+ KATAS
§:00

11:30 Visit to Training Center for Mine Supervisors and Mining Technicians

by car
KATAS =+ KHUSHAB

9:30 Padhrar Coal Project, Punjab Mineral Development Corp.3hfli
12:20 Central Mine Resque and Safety Stn. i

by car
KHUSHAB =+ KATAS

8:00 Visit to Dandot Coal Project, Punjab Mineral Development Corp.

by car
KATAS =+ [SLAMABAD
15:00

PK301 PX336
ISLAMABAD <> KARACHL = BANGKOK
10:05 12:00 14:15 20:50 '

T1G640
BANGKOK = NARITA
11:20 19:00



Anncx 1l

(1) Mr. Mohammad Tehzib Hassan (87)

Inspector of Mines, Safety and Training (Mining), Inspectorate of Mines Punjab, Labour
Department

(2) Mr. Ghulam Raza (89) ‘
Assistant Mining Enginecr, Production Engineering, Punjab Mineral Development Corporation

(3) Mr. Muhammad Ajmal Mir (93)
Training Olficer, Inspeclorate of Mines, Labour Depatment

(4) Mr. Ghulam Murtaza Zafar (95)
Mining Engincer, Panjab Mineral Development Corporation

(5) M. lgbal Farooq Mian (96)
Senior Inspector of Mines, Inspectorate of Mines Labour Welfare Government of NWEP



BRIEF REPORYT

OF
THE FOLLOW-UP STUDY TEAM FOR THE EX-PARTICIPANTS
Or

THE GROUP TRAINING COURSE ON COAL MINE SAFETY

The Japanese Follow-up Study Team (hereinalter referred to as the “Team”) organized by the
Japan Intemational Cooperation Agency (hereinafter referred to as "JICA™) and headed by Mr. Sciichi
MIZUSAWA, Deputy Director, Coal Mine Safety Office, Mine Safely -Division, Environmental
Protection and Industral Location Burcau, Ministry of International Trade and Industry (MITI),
visited India from Febmary 14 to 20, 1999, for the purpose of identifying the actual citcumstances of
the ex-padicipants’ activitics and the disscimination of the technology and knowledge gained from the
Group Training Course on Coal Mine Safety (hereinafter referred to as the "Training Course”), and
obtaining feedback to improve future training courses.

During their stay in India, the Team carried out a field study, shared views and opinions, and
had discussions with the ex-participants and other persons concerned, including officials of the
Government of India and ex-participants' supervisors, on technological and adminisirative matters

regarding the Training Cousse, so as to evaluate the effectiveness of the Training Course from various
vicwpoints.

As a result of the ficld study and discussions, before leaving India, this brief report has been
prepared to summarize comments and recomumendations presented by the Team for the benefit of the
respective governmental departments as follows.

I. INTRODUCTION

The Japanese Government extends official development assistance (ODA) to developing
countries to support self-help efforts that will lead to economic progress and a better fife for the
~ citizens of those countries. Since its foundation in 1974, the Japan International Cooperation Agency
(JICA) has implemented Japan's technical cooperation under the ODA program. The iraining program
for overseas participants is onc of JICA's fundamental technical cooperation aclivities for developing
countries. Paricipants come from oveiseas in order to obtaln Rnowledge and technology in a wide
variety of fields.

This Coal Mine Safely course is desxgned to mlroducc practical lcchnclogy and knowledge in
" the field of coal mine safety (mainly for underground mmcs) to participants who are safely engineers
at coal mines, mine safety officers or official ficld inspectors so that they may cnhance their capacity
and improve overall performance. The Training Cousse began in 1981, and was reorganized in 1989.
The number of participants having completed the Training Course amounts to 171 from 23 countries.
Among them, 15 padicipants ate from India.



H. OBJECTVE OF THE TIAM

The Team's main purpose is to advise the ex-participants, the ex-pauticipants' organizations,
and related institutions on technical problems in the ficld of Coal Mine Safety, as well as to study the
results of the training in order to effectively evaluate the Teaining Course.

1. MEMBERS OF THE TH:AM
< Tean Leader >

Seiichi MIZUSAWA (Mr.)

Deputy Director

Coal Mine Safety Office

Mine Safety Division

Environmental Protection and Industrial Location Burcau
Ministry of Intemnational Trade and Industry (MITI)

< Technical Adviser >

Masayuki SAGISAKA (Dr.)

Research Councellor

Chief Rescarch Councellor's Office -

National Institute for Resources and Environment (NIRE)
Agency of Industrial Science and Technology (AIST)
Ministry of Intemational Trade and Industry (MITI)

< Technical Adviser >

Masakazu IKENAGA (Mr.)

Project Leader

Project-Coordinating

Japan Coal Energy Center (JCOAL)

< Coordinator >

Naoya KUWAHARA (Mr. )

Senior Officer =

First Programme Division :
Tsukuba Intemnational Centre (TB]C)

Japan International Cooperation Agency (JICA)

IV. THE TEAM'S ITINERARY

The Team’s itinerary is as shown in the Annex 1.
‘ - 40 —



V. SUMMARY OF THIE FOLLOW-UP STUDY
As a result of the follow-up study, the Team cank (o the following conclusions:

1. It was a great pleasure to have the opportunity to visit India, and to have warm discussions with
the ex-participants of the Training Cousse. Before leaving India, the ‘Team hereby intended to submit
a Brief Report on the follow-up study's activitics carried out from Febroary 15, 1999,

2. The Team conducted the follow-up study based on the interviews and questionnaires compleied by
the ex-participants. The Team interviewed eight cx-participants fromt thice organizations (D
Dircectorate General of Mines Safety, @ Singarcni Cotlicrics Co., LAd., @} North Eastern Coalficlds
(Coal India Ltd.). The Teamalso visited 1) Department of Economic Affairs, Ministry of Finance, 2)
Ministry of Coal, 3) Coal India L., 4) Dlrcctorate General of Mines Safety, 5) Moonidhi Mines and
Training Centre, 6) Central Mining Rescarch Institute, for the purpose of obtaining nccessary
information on the future teaining needs in the ficld of Coal Mines. As a result of the intervicws and
visit, the Team confirmed that all the ex-participants had accomplished the Training Course aims of
successfully gaining new knowledge and technologies retated to Coal Mincs.

3. Currently, iterns suggested by ex-participants are summarized as follows:

A. The curriculums concerning following subjecis are requested to be added.
a) cost-benefit-analysis
b) room and pillar / open cast
c) mine safety systems engineering
d) risk management
¢) health for workers (Sl]lC(}SlS pnumocomosns)

B. The following subjects are highly evaluated.
a) veatilation technology ‘ :
b} introduction of Japan's mine safety law.
c) preventlon technology of mmc fire

C. The followmg uems are lowly cvaluatcd
a) The translation of the text used for !ecture
~ b) Training conducted in the form of lecture.

D. The iraining duration of three months is adequate, however, its contents should be improved.

These valuable suggestions from the cx—participams will be considered carefully by those involved
with the Training Course of JICA and the training institute, to obtain feedback to improve future
training courses. The Team interviewed the ex-participants mentioned in the Annnex 11

4. The Team confirmed that all the ex-participants are satisfied with the contents of the Training
Course. They have been actively introducing the knowledge and technologies transferred by the
Training Course to their technical activities, and they have also been disseminating the acquired
knowledge, technologies and experience to their co-workers.

5.- The Team confirmed that most ex-participant's organizations have been taking appropriate
measures to provide stable labor conditions to ex-participants and improve their capacilies, trying to

make the most of the technology and knowledge obtained through the Training Course after returning
to India.
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6. The Team stressed the significance and importance of the dissemination of the ex-pariicipants’
knowledge and techniques acquired through the Training Course.

7. While the Team was in India, the open seminar was conducted at the Directorate General of Mines
Safety on February 17, 1999, for the purpose of introducing the latest information on Coal Mine
Safety in Japan. The topics of the open seininar included: 1) Coal Ming Safety, 2) Japan's R & Dand
Technology Transfer in Coal Mine Safety, 3) Coal Extraction and Global Environment.

The Team will discuss that with the concerned organizations in Japan. And it is expected that
these opinions will be useful in improving the Training Course in the future.

VI. SUGGESTIONS AND REC()MMENDATIONS MADE BY THE TEAM

1. As aresull of the discussions and the ficld study, the Team wdu!d like to make following
recommendations to the ex-participants and the ex-participants’ organizations:

1) to formulate action plan in order to prevent serious disastess, for example, by fixing a goal of
reducing [atal accidents froin 3 figures to 2 figures in 5 years.

2) to install adcquate support to prevent foof-fall accidents.
3) to enfarce the activilies for maintaining safety at all mines in order to achieve the goal.

4) to firmly practice the safety improvement program of DGMS and make it effective to the
inspectors and instructors at the mine.

2. JICA has various schemes for the technical cooperation, such as Training Program for Overseas
Pariicipants, Technical Expert Dispatch Progeams, Equipment Provision Programs, and othess,
which can be made available upon request and approval of the Japanese government.

The Team believes that the further development and dissemination of technology and knowledge
transferred by the Training Course is the highest priority to strengthen the Coal Mine Safety in
India, and suggests to use the above-mentioned schemes in order to cope with the current
issues. '

3. The Team would like (o express their deepest gralitudé for the warm welcome and kind cooperati.on
extended them during the period of their stay in India.

February 20, 1999

X\
NN
Seifchi MIZUSAWA
Team Leader
Follow-up Study Team for Ex-participants
of the Training Course on
Coal Mine Safety
Japan International Cooperation Agency
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ITINERARY Annex 1

JLATL
Feb. 14 (Sun.} NARITA <> DEIHI
11:20 17:40

15 (Mon.) 9:30 Meceting at JICA office
11:00 Visit to Japancse Embassy
12:15 Visit to Dept. of Fonomic Affairs, Ministry of Finance
15:00 Visit Lo Ministry of Coal

1C264
DELHT = CALCUTTA
1§:30 20:25

16 {Tue.) 11:00 Visit to Coal India Ltd.
14:45 Visit to Consolate General

by train
CALCUTTA = DHANBAD
17:10  22:15

17 {Red.) 10:30 Meeting with Ex-Participants (at Directorate General of Mines Safety, Dhanbad)

15:00 Press Interview

15:30 Open Seminar
18 (Thu.) 9:30 Visit to Moonidhi Mine

9 (?ri.) 10:00 Visit to Dire;tor General of Wines Safety (DGMS)
‘ 11:30 Visit to Central Mining Institute (CMRI)

by'train
DUANBAD = CALCUTTA
17:20

TG314
20 (Sat.} CALCUTTA = BANGKOK
13:50 17:4%
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Annex 11

(1) Mr. Ravindra Sharma (81)
Deputy Ditector of Mines Safety, Dircctorate General of Mines Safety

(2) Mr. Bhaskar Bhattacharjce (84)
Deputy Director of Mines Safety, Directorate General of Mines Safety

(3) Mr. Rahul Guha (90}
Deputy Director of Mines Safety, Directorate General of Mines Safety (Headquarters)

{(#) Mr. D.1.R Prasad (91)
Senior Manager, Singareni Collieries Company Limited

(5) Mr. Jainendra Kumar Roy (94)
Scnior Mining Engincer, Bararee Colliery

(6) Mr. Krishana Prasad Nagabhairava S.R. (95)
Deputy Director of Mine Safety, Dircctorate General of Mine Safety

(7) Mr. Jugal Kumar Borah (96)
Senior Mining Engineer, North Eastern Coalfields {Coal India Limitcd)

(8) M. Rajagopalan Subramanian {97)
Deputy Director of Mines Safety, Dircctorate General of Mines Safety



BIR 2. ASFE 3 - ey
Subjects ; Coal Mine Safely

Seiichi Mizusawa

Deputy Directoer

Coal Mine Safety Office

Environmental Protection and Industrial Location Bureau
Ministry of International Trade and Industry

[ A General Outline of Coal in Japan ]
Refer to Table 1

a) Stable Energy Source Supply
b Environmental Protection

(1) Coal accounts 16.4% of the total primary energy supply in japan.
(2) Coal accounts about 30% of the total primary energy supply

in the world.
(3) Coal accounts about 15% of total Eleclnc Power Supply in Japan.

—Stable Supply of Coal is very important

—+Parucu1arly Stable import is important;

Iapan is large coal importer, accounting for about 26 %
( 126 million tons/1996)of the world's total coal trade.

1. Quiline of Coal Producuon and Resoult Coa] Mine Safety in Japan,
i980 to 1997. '
The Sxtuauon of the Coal Mmmg Industry had changed after Group Training
Course in Coal Mme Safety began on 1982 .Now Japan's cuirent policy is
based on t he reporl entitled ” a New Coal Policy for the Coal Mining Industry,
1992 to 2001". It was re!eased by the Coal Mining Councﬂ in June, 1991.
According to the new Coal Policy the 1990'3 represent the ﬁnal stage of structual
ajustment in the }apanese Coal Mining lndustry and it is necessary to try gradually
reduce domestic production of coal in parallel with managements efforts toward

diversification of business and development of new businesses. {Source: Coal Note
1998FY in MITI)

{1) Changes of Production
Changes of Production since Mine Safety Low was enforced in 1949,

Refer to Table 2 or 3 and Figure 1



a) in 1961  ;the peak of output,about 55 million tons
b} in 1955's ;MITI started Scrup and Build Policy
Scrup of the in- effecient coal mine and low safely result’s mine.
Build Mines: MINAMI-OYUBARI MINE(1966) ,YUBARI-SHIN MINE(1970),
ARIAKE MINE of MIKE(1972)

(2) Coal Mines Closure
Refer to Table 4
a) 9 Numbers of Major Coal Mlnes closed for 15 years.
b) Output losed 7,690 thousands tons.
¢} a directly reson of closure is ecnomical (high-cost)
d) These mines occurred accident fatal

(3) Statistics of Coal Mine Safety and Accident Rate
Refer 1o Table 3 and Figure 1~3

2. Basic Concept of Coal Mine Safety Measure
(1) Function of the Government
a} Enforcement of Mine Sefety Law in 1949
Refer to Qutline of Mine Safety Law
b) Inspectoin and Suggetion for ensure and promdte coal mine safety
¢} Financial Suport for Coal Mine Safety
Refer to Table 5

(2)Duties of the Owner of a Mmmg nghl
a) Self Safety Plinciple;
Positive enforcement of safety mamtenance measures formulated
on a self-active basis '
b} Duties of Mining Safety Law and Regulatlon
c) Adopt safety rules and duties

3. improvment of Safety
As a means of adequate coping with mining accidente;
Refer to Table 6~7 '
(I)Analyncal survey of human factors
(2) Impxovement in coa] mine safety technology
(3) Enforcement self safty—*PDCA CYCLE
“(4) Enforcement cqnlmua{we of safety training and aducation
(5) Recongnition (incentive or motive )
(6) Technical Advice by Inspetors
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Statistics of Primary Energy in Japan

1997FY

Total Demand of Coal
Share of Power Sector

Supply Share Domestic Coal
I mport Coal

_ Erectric-power Production Share
Domestic Coal
Import Coal

137 million tons

33. 9%
2. 9%
97. 1%
15. 0%
1. 5%
13. 5%

~ Share of Energy Source 1996FY

Petroleum 55. 2%
Coal 16. 4%
LNG 11, 4%

| Nuélear 12. 3%
Hydraulic 3. 4%
Terrestrial 0. 2%
Other 1. 1%
Total 100 %
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Table No. 2

Index of Coal Mine in Japan

1980 1985 1990 1995 1996

no. of Mines 32 28 .27 20 18
Output (MT) 18. 109 16. 421 8.295 6. 263 6. 480
workers 33, 230 26,810 9, 204 4,921 4, 586
level (-GL) 598 603 506 501 556
no. of accidents 1,319 451 _ 83 31 33
no.of Victins 1,317 538 90 28 32
deaths 22 83 2 2 0
serious 1,212 444 84 . 22 28
injured 83 12 -4 4 4
accident rate 1 73 33 . i1 4 5
accident rate 2 17. 2 8.4 4.1 2.3 2.9

{(NOTE)
Accident rate 13 . ‘ _ :
Accident incidence per total of 1 million tons of ceal produced

Yictims - _
- — x1,000, 000
Total coal output{mine cutput)

Accident rate 2; -
Accident incidence per total of 1 million hours at work

- Yictims %
- . X 1,000, 000
Total working hours
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Table

[Sample} ISO 1 4 0 0 O Series Environmental Management System]

Safety Maintenance System of Ceal Mines (Flow Chart)}

PDCA Cycle — Formlated on a SELF-ACTIVE BASIS
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Recongnition of Mine Safety

. Japan

Ministry of International Trade and Indus

Table No.7

try (MITI) and Mining Safety and

Health Association recognize the owner of a mining right and worker and

family one time per year.

. United State of America

MSHA({Gorverment) and NMA( Mine Industries) have same fecognition

system.
Company Coal Mine non-accident time

(under ground) | .| zero-disaster hours
Clinchfield Coal Co. Roaring Fork No.2 154,337
Marfork Coal Co. Bruéhy E'agle 144,837
Elk Run Coal Co. Black Knight II 134,035
Elk Run Ceal Co. Laurel Alma 111,899
McCoy Elkhorn Coal Corp. Bishop Branch No.1 | 103,¢00 _

(open pit) _ -
Colowy Coal Co. Colowyo 666,850
Cordero Mining Co. Cordero 560,041
Pittsburg & Midway Coal Mining | Kemmerer 528,916
Powder River Coal Co. ‘North Antelope 482,222
Texas Utilities Mining Co. Winfield North Strip 476,600

Source ; Coal Age, Octorber 1998




Japan's Coal Mining Industvy and Japan’s R & D Technology on Coal Minc Safely
Masakazu Tkenaga

Japan Coal Energy Center

1.Qutline of .}apim’s Coal Mining Industry

About 40 years have passed since Japanese coal mining indus!rj.r have experienced rationalization,
Japanese coal pro'duct{on', which once reached over 50 million tors in 1961, came down to 6.1
million tons in 1997, However coal is major primary ¢nergy in Japan and consumplion of coal is
over 130 million tons in 1997. Japan’s coal mining industry have an advanced mining lechnology.
Within Iapah, coal production has been centered around the method of underground coal mining, and
s0, we have aécumulatcd a rich store of experience in mining for coal under severe condition such as
mining decp in miﬁing arca, and at an increased depth, elc., and so, m_uch outstanding technology
has been accunﬁula(ed in Japan for cnisuring mine safety. Morcdw)cr, éc_éuring of safety serves (o
contribule 'dire'cldry to _sla_bl'c coal produclion as well as'protéction of human life. And we are
implementing the transfer of !cchﬁology to overseas coal mines, and accepting trainces from abroad

and undentaking joint rescarch with foreign countrics to ensure a stable supply of coal.

Figure 1 shows Wransitions of coal production, cmplcjfecs,-pmduc!ivily and accident rate. The
reduction of production resulied mainly from the closure of inefficicnt mines. The number of
workers also decreascd sharply fro_m 200,000']0 3,400. Mocanwhile the productivity has becn

improved co.nsidcrably from 22 to 172 tonsfmanfmonlh during same period,
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Fig 1 Production and Safety Condition in Japan



In figure 2, change of the ratio in cach production method is presented. It is clear that almost coal
has been produced from underground by many kinds of mining methods and productivity has been

improved in accordance with the introduction of mechanized long wall system.
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Fig2 Prodaction Ralip in Each Mining Ration

Figure 3 prcscnls mean value of typical mining condmons such as mlnmg dcpth transportation

distance, amount of drained water and emitted methane gas. Alll‘ough mining depih rcached 650im in

1984, it has been the range of 500m to 600m dunng last decade.

Transwnauon d:stancc has increased gradually, then reachcd almost 9km in 1994. “Almost of water

thal must be pumped up reduced down t0 10 m* per ton of product coal in 1980. But now, it increase

up lo 30 m3, because all major coal mines pmducc cosl from under the scabed. Amount of methanc
gas emitted had increased over 30 m*/ton during 1970's. As high mclhanc coal mine had been closed; '
the velume decreased below 20 m*#ton. Now only two underground coal mincs produce about 3.3
million tons annually from fﬁl!-mcchanized long wall faces based on the technical development to

cope with strict natural conditions such as faults and fold, strata pressure, temperalure, methane gas

and water,
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Fig 3 Transition of Typical Mining Condition

As shown in Figure I, accident rates have been also decreascd except increase in 19607s. It scems
that the rapid decrease of accident rate after 1970°s was af; fcclcd‘ by closing mincs that had too severe
conditions lo continue the economical production. However, the reduciion of accident rate is

mainly duc to the technical development for safety and mine's cfforls to improve the safety situation.

Figurc 4 presents the statistics of scrious disasters such as gas outburst, gas and/or coat-dust
cxplosion, mine fire and spomancou's combustion. It is clear in the figure that Japanese coal ming

safety lcchndﬁog)' have pfogressed to prevent major scrious disasters.
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Fig 4 Occurrence of Major Serious Disasters



2.Japan’s R & D Technology on Coal Mine Safety

(1) Comprehensive Technology Transfer Program for Coal Resources Development

Figure 5 shows the outline of Comprehensive ’l%chino!ogy Transfer Program for Coal Resources
Devclbpnicnt. As 1 already said, Yapan has the high level of coal mining technology and by making
goad use of these lechnologics, we dispatch experts and provide technical training to China,
Indonesia and other counlrlics in the Asia-Pacific tegion,. $0 as lo supporl efficient expansion of coal
production, transfer technology for coal produclionl control ,business management and coal nlii'ne

safety, ete,
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Japans coal inJustiy has the worli's bighest Jevel ol’e‘plmahon pmduchon and mine
salety technelogy. By making good use of these Wchnelogtes we dispatch expeats and
prov ide technical training to China, Indonesia aod other countries in (his region, so as
ta suppert efficient expansica of coal pror!ucllon tyansfer technology foc coal
production ‘comirl and business management, ete. as well as to develop plans for
efficient coat production. and cooperate to technology development overall.

Fig5 Comprchcnswc Technology Transfer Program for Coal Resources Deve!opmcm

(2)0utline of the Japan’s R & D projéclé and {echnology transfer on Coal Mim:; Safety

Now I will introduce you the Japan’s R & D projects and technology transfer on Coal Mine Safety.
Dcvelopmém of coal mine safety technology in Japan has centered on the R & D project in
accordance with the Mng-term Plan for Development of Safety Technology. The importance of
international cooperation was pointed out in addition to ensure the safety of domestic coal mines in
this plan. Financial base of this R & D project shifted to the account for steady crergy supply from

the account for domestic coal mining industry in 1996,



2 Japan’s R & D Technology on Coal Mine Safety

(1) Comprehensive Technology Transfer 'ragram for Coal Resources Developmient

Figare 3 shows the outline of Comprehensive Technology Transfer Program for Coal Resourees

Devclopment, As I already said, Japan hus the high level of coal mining techrology and by making

vovd use of these technologies, we dispatch experts and provide technical training to China,

Indonesia and othier countries in the Asia-Pacific region, so as o suppogt efficient expansion of coal

production, transfer technology for coal production control business management and coal mine
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Fig 5 Comprehensive Technoloey Trsnsfer Program for Coal Resources Bevelopment

{Outling of the JTapan's R & 12 projects and technology transfer on Coal Mine Safely
i P 2) ¥

Now 1 will introduce you the Japan®’s R & D projects and technology transfer on Coal Mine Safety.

Development of cosi mine safety technology in Japan has cestered on the R & I project in

accordance with e Long-term Plan for Development of Safety Techoology. The importance of

internationat cooperation was pointed out {in addition to ensure the safety of domestic coal mines in

this plan Finsncial base of this R & 1) projeci shifted 1o the account for steady encigy supply from

e account for domestic coal mining imdustey s 1996,
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Major project on safetly technology and human resources development and technical cooperation

project are as follows.

a)R & D on Measure for Strata Pressure and Minc Gas

b)R & D on Prevention Technology for Spontancous Combustion and Mine Fires
¢)R & D on Advanced Safety Equipment

d)R & D on Improvement of Underground Environment

c}Exchange and Transfer of Coal Mine Safely Technology

(3) R & D on Mecasure for Strata Fressure and Mine Gas
R & D on Measure for Strata P_'ressure and Mine Gas is divided into two catcgories. One is strata

control technology and the other is mine gas control technology.

l)_c'vcloprhem of straia control technology is being carried out in domestic coal mines. This
development includes roadway support system using roof bolts, roof logging system and basic study

on rock strength and numerical model.

Mine gas control tcchnology is bcmg carncd out boih in Japan and in Australia,

JCOAL and CS]RO of Australia are carrymg out a prOJcci named “R & D cooperalion on minc gas
control fyom 1997. Tcst sites arc both in Japan and Australia. In Dartbrook Mine, which is the test
sile in AQgralia, léng~ho!c 'g:as drainage inl_@ roof strata of gdaf area is carried out. In Taihciyo Mine,

which is the test site in Japan, development of in-seam gas drainage is carried out.

(4) R & D on Prevention Technology for Spontaneous Combustion and Mine Fircs

As for the prevention technology .fd_r_lsponténeaus combustion and mine fires, development of
detecting i_cchﬁoiogy for mine fires and sponianeous combustion is being carried out in Japancse
coal mines. And cooperation project on spon!anéous combustion prevention technology is being
carried out with Chma And goaf cavny filling systcm which utilize paste material to {ill active
longwall’s goaf arca is also under developing at Talhexyo Mine. The paste consisis of preparation

taitings and fly-ash.

Co-operatioﬁ project on sponl_aneods combustion prevémién lechlnology with China is being carried
oul with Fuxin Coal Mining Administration of China at Lao Ho Tai Minc as model minc. The
purpose of the project is to establish prevention technolagy agaihsl spontancous combustion suitable
for the situation in China on the basis of Japancse expericnce and technology. |

The specific activities carried out under the project are described below.



a)Preparation of site survey and exccution plans

byDevelopment of monitoring technology for the early detection of spontancous combustion
c)lnvestigation of spontancous combustien characteristics and evaluation of danger
d)Devetopment of carly response technology

¢)Development of general spentancous combustion prevention technology

fyTechnical training in Japancse Collicries

Figute 6 shows the schematic outline of joint rescarch for the prevention of sponianeous combustion.
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Fig 6 schematic outline of joint rescarch for the prevention of spontancous combustion

(5) R & D on Advanced Safety Equipment
As for the R & D on advanced safcly cqunpmenl development of aulomatcd cquipmcm and robot
such as belt conveyor monimnng robots is being carried out in Japanese coal mines. And also the |

development of underground communication system is being carried out in Japanese coal mines.

Cooperation project on mine mbnilminé system is being carricd out with Mineral chhno!dgy
Researeh and Development Center of lndoncma in Ombllm Mine as model mine from 1997, The

purpose of the project is to ms!al! a mine monitering syslcm in a mode! mine in order (o improve
underground conditions.

The specific activities carried out under the project are described below.
a)Transfer of mine monitoring system technology to Indenesian model mine
b)Basic study '

¢)Design and manufacture of the systems

ﬁﬁz -



d)Uaderground installation
e)Demonstration test

f)Estimation

(6) R & D on improvement of underground cavironment
R & D on improvement of underground environment is carried out in Japancse coal mines.
These R & 1 are dust control and measurement and noise control and measurement.

In Japancse coal mines, environment in underground is strictly controlled by Mine safety Law.

(7) Exchange and Transfcr of Coal Mine Safety Technology
JCOAL s implementing human resources dcvelopmcnt and technical coo;;cranon projects in various
kind of coal mining technology fields. In coal mine safety ficld, JCOAL is carrying out exchange
and transfer of coal minc safely 1cchnology projécls in Indoncsia and in China.
JCOAL and Dircciorate of Mining Engincering {DME) and Manpower Development Ceater for
Mines(MDCM) agrecd to imb]cmchl the exchange and tiansfer of coal mine safety technology
project. This project started in 1997, ic putpose of the pro;ccl is to reduce mine accidenis and

nmprovc minc ﬂafcly in lndoncs:a by usmg Japancsc cxpcncncc and technology.
| Thc program carticd out under the projcct arc described below.

a)chhnology required for rescuc tcam members

h)Ovcrail maintenance Icchnicjucs

c)Coal mine safely '
T rammg is held both in Indoncsna and in Japan
Japanese safely cngmcers are d:spalchcd o Indonma and the lrammg for acqutnng rescuc team
technology and coal mine safety technology arc camed oui And techpical training in Japan is
carsied out al the mine safety center and Japancse coal mine as well.
' On lhc other hand, China faces ma;or safcty problcms due 1o scrious disasters such as gas oulburst
gas and coal dust explosions, sponlaneous combusuon and mine fircs. JCOAL and Department of
Safcly of Stale Administration of Coal lnduslry agreed to implement the exchange and fransfer of
coa! mine safety technology project. This project started in 1987. The purpose of the project is to
reduce mine accidents especially such as gas and coal-dust explosmn by using Japanese expcncnce
and technology. . | |
The program carned oul undes lhe pm]ect are described below.

a)Technology for preventing mine disasters

b)Demonstration test of gas and coal-dust explosion

¢)Producing video for coal mine safety

Training is held both in China and in Japan in the same manner with Indoncsian project.
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