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-The Current Status of the Coal Mining
Dxploratlon and DeVelopment Actlwtles
A, Explox ation

. The coalfields in the Phxhppmes occur in rather small and narrow basins,
dlstrlbuted along the island arc and contl olled by large tectonic lines.

- ~The ¢oal reserves can be divided into two main types. One consists of
relatively stable formations with a simple structure dipping nearly 15 degrees,
such as found in Semxrara, Western Mindanao, and Cagayan Valley coal
deposits. The other is cemprlsed of coal reserves deposited in more mobile

R deposatlonal basins with severe igheous 1ntrusxons such as faulting and folding,

‘and i 1gneous ‘intrusions of which coal seams dip from 45 degrees to vertical as

could be seen in Cebu and other 1slands

The coal seams in the Phlhppmes were deposxted from the Eocene to the
Pliocene age Eocene coals developed in Catanduanes, and Oligocene coals

~ occur in a part of Cebu island. Most of the coal deposits widely found
B ih:roﬁghout the country belong to the Miocene age.

" “In contrast to the above coal basins, younger Phocene coals are dlstmbuted in

the Cagayan valley.

" As coal seams are depos1ted in small and narrow basins, hthologlcal

‘variations within the basin are cominon, Generally, coal seams are not uniform

throughout their thickness and show lateral changes such ag pinching, swelling

‘. and splitting. However some of the ‘coal seams are two to three meters thick

and mined economically in most areas. Same coal seams are over ten meters in

'thlckness Such as the No. 5 and 6 seams in Semlrara 1sland

Most coals mmed in the Ph111ppmes are hlgh-mmsture sub-bituminous
coals. Bituminous coals iangmg from high-volatile to medium-volatile and

'_parﬂy belongmg to a senn .anthracite ars known to oceur in Catanduanes,
' Pohllo Batan, Cebu, Masbate, Malangas coal areas. And hgmtes are found in

the Cagayan valley and Samar island. Among them, the high grade coals are

":assocleted with i 1gneous intrusions and regional structural disturbances. On
o the other hand the hgnltes are dlstrlbuted in the relatlvely younger basins.

Coal quahty on an alr drxed ba51s vanes w1dely in the Phlhppme coais The

7 1eherent moisture content ranges from 1.6% in Malangas (ROM) to 25.8% for
- the upper seam in Tarragona (PNOC CC) Ash content ranges from 3.6% for
, _Isabela to. 29 6% for Bohol. Su]fur content ranges from 0.3% for Isabela to 4.26%

for Bohol. Heatmg Value ranges from 6,330 BTU/b for Tsabela to 12 ,920



BTU/lb for Cebu Coal Mine (APPENDIX 6). Generally coal seams in the
Philippines have a wide range of ash content and a high sulfur content with
those deposﬂ,s in the mobile basins in island ares being located in subduction
ZOnes. _

" 'The latest reserves computed by the OEA in 1986 are positive reserves of .
983.91 million tons, probable reserves of 128.71 million tons, mineable reserves
of 296.11 million tons and in-situ reserves of 369.37 nuihon tons, respectwely
(Appendix 2), ' :

The classrlﬁcatmn of reserves are deﬁned as follows,

1. VPOSitlve reserves are those suff:clontly expiored by dmlhng and/or
tunnellmg to warrant 1nc1usxon in a company s flve -year
development/productlon program. Dmll holes are generally spaced at
not more than 200 meters apart, and in hlghly disturbed areas like

' Cebu, holes are spaued not more than 100 meters apart.

2. P1 obable reserves are those also explored by dnlhng andlor tunnellmg,

but still need confirmatory drilling and/or tunnell_mg Drill holes are

- generally spaced 200 fo 400 meters apart, except in fairly undisturbed
areas like Cagayan o

- 3. The mineable reserves are computed by multsplymg t.he total in-situ
reserves (pomtwe + 2/3 probable} by ; 3 ‘mining recovery factor of' 60% for
under: ground and 85% for open pit.

4. Except for Cagayan, Semirara, part of Samar, and Surlga.o, all other
coal areas are treated as underground coal areas.
How'ever,- not taken into account is the eut-off thickness of the._ coal seams
_ and the ratio of pamngs and coals on the above elasmﬁcat;on _ -
. The ﬁrst récorded dlscovery of coal (Faustlo 1927) in the Phl}ippmes was in
1827 on the island of Cebu, Production commenced in 1842 on Batan island.
Later, small mining compames sta,rted mining in several other coal areas and
. such 1nterm1ttent small scale productmn has contmued to the present tnne The
- total productlon of coal is 1. 193 603 tons and the total number of employees in
coal industry are 9,995 persons accordmg to the statistics for 1987 Most of the.
coal mines, except Semlrara Coal Mme and PNOC- Malangas mme, produce a
few ten thousand ‘tons of coal through small-scale mmmg ‘Sémirara and
, Malangas rmnes owned by the government are operatmg as modernized coal
'mmes by means of mtroducmg teehmcal asmstanoe and funds from foreign _



countries along the lines of the energy policy of the government after the oil
crises. But most small-scale mines are operating as private companies in
limited areas near the surface by a traditional mining method, so-called the
“Carnote mining”. '

Invest.lgatlons were carrled out vnth five coal mines in Cebu 1sland J.D.
Almendras, Cebu Coal, PNOC-CC’s Uling, Manguerla and Luvimin mines, and
with one édal mine, Carbex Ine, on Batan island. (APPENDIX 3)

Only two mines, PNOC-CC’s Uling and Luvimin, have a geologist each.
- 'The exploration program of surface mapping and drilling before the start of
d_e_velopmeht and underground geological surveys are performed in the three
mines of PNOCG-CC’s Uling, Luvimin and Carbex, Inc.

According to the investigation results, half of the active mines, especially
small-scale mmes, have no exploration programs in the future mining areas.
The operatmg coal mines have 1o submit a report of a five-year development
and production program to the OEA, But 1n_cons1dermg the above situation,
the quality and quantity of the exploration are comparatively insufficient and
‘the accuracy of data seems to be limited.

B. New Coal Mine Project Progress

Semlrara Coal Corporatmn

_ Three mineable coal areas Unong', H:mahan and Panlan are located in
- Semirara island, with the nuneable reserves given as 16.70 million tons each,
~ with a strip. ratio of 7.5 m3/ton, 37.50 million tons with a strip ratio of
~ 11.3 m3/ton and 45.80 million tons with a strip ratio of 8.4 m3/ton, respectively.

The average quality of Semirara coal received at the Calaca Power Plant
{(National P_o_wél_‘ Company) is as follows;

Items  AirDriedBasis  AsReceived Basis
CTM.(%) - 2511
1M 0 1mar -
Ash(%) 1117 10.12

VM. (% 83688 3342
CFC(%) 3459 © 3135
CHV.(BTUMb) 8,872 8,039

S(%) 084 7 058



Semirara coal is char acterlzed as sub bltumlnous C coal w1th a high
moisture content based on ASTM o ' '

The Semirara Coal Cot poration ‘has been oiaé'rating an o'p..én pit miné in the
Unong area for supplying coal to Calaca Power Plant since 1981 and the current
production reached 794,525 tons in 1987 ' ' '

The NPC has a plan to construct Lalaca II P()Wer Plant of 300 MW capaclty
by late 1988 and {o consume Semirara coal, as a blendmg coal To meet this
plan, Semirara ‘Coal Corporatxon also conducted feambillty studies for the
development of another open pit mine in the Himalian area by Dames & Moore
and MONENCO although some more studies on finanmal and economwal
subjects have to be made for further progress of the project. '

The quality of Himalian coal is similar to'that of Unong coal, The mining
'operatxon being carried out in the Unong open pit is a selective mining by
‘bucket-wheel- excavators to maintain run~of»m1ne quahty mto the requested
' 'spemficatlons for NPC. In addition 16 the selective mining, a messure, such as
' 'experlmental beneficiation of the Unong coal has been adopted to up-grade the -
coal quality as much as possible. The beneﬁmatwn of the Himalian coal' will be
made based on the results of the exper Jmentatlon

According to the results of the present Unong mine, Sem1rara coal has
disadvantages of low heating value, high moxstule content charactenstlcs of
' spontaneous combustion, and a contammatlon of alkaline elements in the ash.
‘But it has also advantages of a thick coal seam' with reiatlvely gentle
inclination, a relatively huge amount of reserves smtable for Iarge scale open
pit mining and simple transportation by a vessel. SRR

The 'operation_in the Himalian area will start by 1992 and that in the
Panian area will commence by 1995"’éccord_ing fo the prbjeote'd‘;ifodnction
schedule of the OEA. o

Another major target for new opencast mining is to develop the scattered
- brown coal depos1ts in the Cagayan Valley area. Accor d1ng to the long term
power development program by NPC, the development of both Isabela and Iguig
brown coal dep031ts is scheduled in 1999 and 2000, reSpectwely ‘The Isabela
‘deposit seems to be uneconormcal to nnne due to its high stmppmg ratlo where
.as the brown coal in the Igulg area has mox‘e potentlal than the others and can:
be developed after some more combustlon tests for poss1b1e mme site power
generation. This area was explored by the cooperative team from both the OEA



and Federal Gerinan government under a technical assistance project by the
. later, :

In addition to the above, there is one more potential opencast mining area
in Bagacay, Samar island which was explored by the Marinduque Mining &
Industrial Corp., but the development is deferred due to its low heating value of
8300 B‘I‘U/lb and hlgh suphul content of more than 2.5%. |

“In the Llanga region of eastern Mindanao, many coal compames such as
_ Benguet_Corp., Montenegrin Mining Corp., Sabena Mining Corp., Piedra Negra
‘Mining Corp., Semirara Coal Corp., and Diversified Mining Corp., including
PNOC-CC ‘are carrying out exploration works, and most of the areas are
identified tobe suitable for opencast mining, However, the geological structure
in the areas IS rather complicated and the thickness of the main coal seams
seem to be unstable because of the Philippine fault belt, which is the biggest
fault belt in the Philippines, passes through the south end of the area.
. Therefore, further exploration works should be required.

* For the potential areas to be developed by the underground mining method,
the Bislig Mine No. HI Integrated Little Baguio, Lalat, and San Miguel areas
belong to the PN OC- CC

: The mines, i.e. Blshg No I No 1I, and No. A, operated by PNOC-CC in
the Bislig area, were transferred to David M. Consunji Inc. (DMCI) in
accordance with the guidance of the government on privatization. The major
portion of the Bislig area is still kept by the PNOC which is the Bislig Mine No.
of. The .fe'asibility of this mine was studied by the Asian Development Bank
(ADB) in 1982, but development was deferred due to the abrupt closure of the
Surigao Nickel Reﬁne1y in the Nonoc island to which the Bislig coal was
scheduled to be delivered. After that, it was reconsidered for development as a
mine for the planned mine site power generation in 1986, but it was again
stopped because the NPC objected to generate its power by coal due to the
higher cost compared with that from the hydro power, Agus No. Iil, after the
feasibility study of electric power generation and distribution scheme in the
mindanao gr'id' However, the Bislig coal has an average heating value of
approx1mately 10000 BTU/Ib after beneficiation hence it could be a good fuel for
cement manufacture and other uses except its susceptlblhty to spontaneous
combustion. Therefore, the feasibility of the development of the Bislig Mine No.
III has to be _reViewed again in the near future by taking into account the
investment, for the relevant infrastructures. At present, an electric power



generation of 100 MW is scheduled to be completed in 2000 as contained in the
NPC’s long term power development program. :

The integrated Little Baguio coal development project covers both wings of

-the Gotas syncline located in the northern part of the Malangas coal mine and
- the continuation of the present Little Baguio mine where the LC-1 and LA
seams of the Lalat member are being mined by short wall mining system. This
project w111 be executed as an e,xpansmn program of the present Little Bagum

mme

. The Lalat area, which was explored by PNOC- CC is located at about 10 km
_ west of the Malangas coal mine. The coal bearing Lumbog formation, being
~covered by thick sand and gravel beds of Quaternary age, is explored by seismic
_reflection and drilling surveys. However, the condition of coal is not so
attractive in order to justify immediate development.. Furthel exploration
- would be required. s
A potential area for further exploration is the Tarragona area located about
120 km south of the Bislig area. PNOC-CC and Almendras Mining Corp. have
~ carried out a reconnaissance survey in their contract areas. According to the
resulis of their exploration, the lower member contains better quality coal of
about 10000 BT'U/ib, while the upper member has coals showing heatmg values
of about 8000 BTU/lb Further exploratlon willbe requlred
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(2) Administration and Management

a.

Source of manpower

In the Philippines, mining technology is provided by three universities

'(Adaxnson, St. Louis, and the University of the Philippines) and two

Institute of technology (Cebu, Mapua) where more weight in the 5-year
cﬁniculum is put on the mining technology for metal. Consequently the
number of students taking lectures concerned with the coal mining
technology is small and the students have few chances to have practical
training in coal mines, because most of the mines do not have enough
accommodatmn facilities for receiving students

As {ar as the workers are concerned, companies usually employ non-
experienced workers (mostly farmers) living near the mines and give a job
as a helper in the surface at the begihning, and after that, use them as
muckers through on the job training. On the other hand, some companies
tend to employ experienced workers (had worked in the metal mines) from
remote provincés. '

~ Educational background of employees

- As to the educatmnal background of employees, the statistics (1986)
show the considerably high education of regular workers. According to the
figures about 70% of regular workers recewed a high. school education and

about 10% have graduated from universities. Such a high educational level
- suggests that regular workers can be potentially well trained.

Table 2-1-12 School educatxon of employees (1986)

. : Staﬂ'(mcludlng managers & engmeers) : : Regular workers
- Mines/fields E_‘f;‘l};“' Junior | High | College | Other Blemsh- | Junior | High | College | Othor
Northeéxn Cebu ' 10 80 . | 140 500 30
Central Cebu w | 20 . | 100 380 20
Southern Cebu 5 .60 | 200 . 760 30
PNOC Areas - : 25 B8 | 182 | 950 | 10D
Batan 6 18 42 190 15 -
Polillo 5 3 | 15 150 15
Mashate 2 7 10 | 10| 10
Mindoro 3 5 6 33 5
.| Negros 2 S 19 4
Semirara 14 66 | 80 856 100

* (Source: QEA)




¢. Age composition of regular workers

The statistics {1986) show the preferable age composition of regular
workers, Accordmg fo the ﬁgures, about 70% of the regular workers are 20

to 35 years old.
Table 2-1-13 Age composxtwn of regular workers(1986)
Minesiffields | Under 20 20~ 25 ~ 30~ | 85~ 40 ~ a6~ 50~ | Bbover

Northern Cebu 26 300 | 400 [ 300 200 | 125 75 50
Central Cebu R 1 200 300 [ w0} B0 O 2 25
Southern Cebu 50 200 | - 400 300-)  2wOF . WD B0
PNOC Arcas 300 600 400 300 200 we| 50
Batan _ w5 [ 125 0| wo| 75 25 10
Politlo 20 60 | 20 10 :
Masbate ' 50 100° 100 50 20 - 20
Mindoro B B
Negros : _ | _
Semirara A B T1T I 111 11 200 100 I\ I T

(Source: OEA) -

d. Continuous service years of regular workers

It has not been long since the Coal Development Act was issued in 1976
“in order to activate the coal mining mdustrles inthe Phlhppmes.

Dunng the paqt 10 years, each company has made & great effort to keep
~ mining technology at an adequate level. But some companies encountered
- a problem when the continuous service years of regular workers were not -

long. According to the data in 1986, about 85% of regular workers resign
within 2 years of service, |

. Table 2-1-14 Continuous service years of ;egul_ér workers (1986) -

- Minesffields | lessthan 1~ 5~ 10~ 15~ ap~ | 25 .} 3o0over
8 ) 1 year . R : :

Novthern Cebu © 600 500 300 100

Centrsl Cebu 500 100 100

Southern Cebu - 1200 200 100

PNOG Areas 300 1500 150 50

Batan - "300 ‘150 50 :

Polille - 100 - 30 20

Masbate 300 30 20

Mindoro -

Negros ' : 260

Semirara 160 700

" (Source: OEA)




The high ratio of early resignation is due to the following reasons:

® Young workers tend to move to new jobs, if (much) higher wage are
likely to result from these new job.

® Agricultural farming workers usually go back to their previous job
during rainy days.

g _E_xperien_ced workers assigned to remote coal mines do not want to stay
for a long period.

Due to the above reasons, companies have difficulties in keeping
experienced workers, '

Absenteeism

'_Workers are normally entitled to 15 days’ paid home leave and 15 days’
paid sick leave allowance per year. Absenteeism among underground
workers is about 20%, a slightly high figure.

Wages
" The wage packet of a regular worker is made up of his daily wagés,
overtime and night work allowance, a premiux_n for 13 shift work, and a
monthly allowance. The wages are normally paid every two weeks to the
workets. In addition to the wages, it is usual to get a bonus twice a year,

As for the morithljr wagos of workers engaged in small-scale coal mines
in the Phlhppmes, it can be estimated from per sonal i mqmmes in the coal

. mmes that the lowest Wage per month is about P 750 and the highest wage

is about P 1 200, although there isa vanatlon of wages in provinces.

Coal mines operated by PNOC-CC pay hlghex wages like a level of
. P 2,000 per month.

Management of coal mines -

The small scale coal mines are forced to adopt optlmum mining
E methods to gam profits in the severe mining condltlons _

~'The prmc1pal measures taken by coal mines are to minimize the
: amount of- mvestment on equipment and to decrease the operation cost by

1 using very cheap labour costs.

_ The ex-mine costs in small-scale mines in’ Cebu lsland are supposed to
be lower than P 500/ton, Consequently, the total cost mcludmg
transportation expenses, may provide for some profits. The selling prices of



indigenous'coal were raised to P 760 ~ 830 per ton at 8,500 BTU/Ib basis in
February 1988,

Average coal puces (1980~’87) for coal produced in Cebu island are as
follows; '

Table 2-1-15 Cebu Coal Production (1980 ~1987)

Year ~ Production (ton) - Ave; Coal Price {P/ton)
80 . 216,414 - 270
81 224751 340
82 260,625 s
o mm
o84 eELI0 o "9'30'_
- 85 S 329,470 R S 980
86 364,254 740

a7 . - --229,999 . S 700
(Source OEA) - | I

- The price of 1nd1genous coal is facmg severe competltlon under the
pressure from cheaper 1mported coal For this problem the Philippine
government levies 20% of CIF prlce plus P 10 per ton for lmported coals ag
tax, and value added tax (10% of total landed cost) but sorme price difference.
still refnains because the price of 1nd1genous coals is still about P 200
higher than that of lmported coals (CIF) The example shown is for
Australian coals. - . LA

Indigenous coal P 1032.35;1_1,—700 BTU (CI¥ NPC Batangas)

Australiancoal P 839.28/11,700 BTU (CIFNPC' Batangas)

Generally, the management of small coal ‘mines produces some proﬁt
under the present market conditions, but seri-mechanized underground
coal mines barely cover their total cost and a fully mechanized open cut

mine such as the Semirara mine cannot make a profit due to msufﬁcxent
production at the rated capacity of 1. 3 mllhon tons, compared to the large

~amount of investment.



(3) Mining Technology

The production of coal in 1987 was approximately 1.1 million tons. Now
sorne th1rty coal mmeq are in operation and development

Th1 ee coal mines - Semirara coal at Semirara 1s]and Project Managel s Inc.
(PMI) and Carbex at Batan island - have been employing the open pit method
and produced 639, 000 tons in 1987, whereas 476,000 tons was produced from
~ the undergn ound mines.

_ Semirara Coal the largest open p1t coal mine, produced 595,000 tons with

B.W.E in 1987, while a total of 44,000 tons was produced from the other two
- open pit mines with conventlonel earth movmg equlpment (trucks, loaders,
“bulldozers).

However, PNOC CC’s Malangas coal mine at Mindanao 1sland is the
largest undergr ound coal mine in the country and it produced 165,000 tons in
1987, while a total of 311,000 tons was produced by small scale underground

. coal xmnes mainly in Cebu island.

Mmmg activities in the underground sectors are primitive and poorly
designed except for the coal mines belonging to PNOC-CC and a few other
- mines, - Furthermore, these small-seale underground mines are characterized

by crude mining methods such as Camote mining and the “room and pillar
~method” with manual hoes and shovels. Underground haulage is by
handtramming i in wheel barrows or wooden boxes with sleds to the intersection
hoisted up to the surface. Asa result productwrty, eff'ic1enc1es and recovery of
the reserves in most of the mines are very low. The 1987 productivity for
underground mines and open pit were 0.29 and 1.59 tons per man shift,
respectlvely (The average produc’clwty in 1980s for underground sector is 0.23
tons per man shlft) The overall productlwty in the mdustry in 1987 was 0.58
tons per man shift. Recovery of the reserves for some mmes is less than 50%.

| As for mine ventilation, for 1ack of both equipment and weli—demgned mine
structure natural ventxlatmn is apphed by dnvmg a raise up to the surface.
Thls method however does not ensure adequate air to all workmg areas,

_ It is falr to say that only coaI mines belongmg to PNOC .CC are equipped
with modern mining and haulage facilities. Consequently coal mining
_operation in the Philippines is labor intensive and lacks long-range planning
~ because of cheap labor cost and reluctance of investment on the part of
management. | -

i



As for quality of engineers and workers engaged in coal mining operations,
most engmeexs are orlgmally from the metal mmes who are inexperienced in
¢oal mining oper atlon Gene1 ally, px ivate compames do not provxde engineers
with education programs. Workers are also inexperienced i in mining operation

‘and only an educational program on safety (one week) ispr ov1ded for workm s.

In order toi 1mprove productlwty and efﬁczency and raise pr oductwn output
it is essential to promote exploration and to establish underground mine
structures so that underground haulage capacity is 1mproved

(4) Coal Quality

‘In Cehu island. the quahty of coal fzom the various coal mines is quite
different from each other, and seems to vary from time to time. In addxtzon
each coal mine produces different qualities of coal due to local variations of coal
seams thhm the same area and also due to mining of the different coal seams
one by one, (APPENDIX 6)

~ The run-of-mine coal pr oduced under the “Camote mining” contain a
netable amount of waste from the roof or floor of the coal seam during mining.

- The actual coal produced from the coal seam, called as run-of-mine, shows a
lower quality than the sample taken from the coal seam itself due to
contamination by waste rocks during mining, and their q.'uality varies widely, -

Most of the production in Cebu island is (:on‘siim_e'd by inland users,
" although the quality of the coal does not meet the contracted coal specifications.
~As a result, they have to be used after blending with good domestlc coals or

1mported coals.

There eXlStS an expel 1menta1 washmg plant at the Cebu coal mmes, but
only Iarge waste and clay are removed by this Slmple method Recently, some of
“coal producers are conductmg a very simple washmg w1th handplckmg m order
" to avoid the rejection of the users, like dJ. D. Almendras, ete.

 Ofthe whole operatmg coal mmes in the ccuntly, only Malangas coal mine
of M.C.C. in Zamboanga del Sur has a proper Jig type coal washery plant,
although an expe1 imental washery p]ant has been constructed in the Semirara

- jsland recently. -

_ The quahty of coal in Semlrara lsland is bas1cally snnllar to all seams from
- the three areas and the coal is classified as ‘%ub Bituminous C accordmg to the

ASTM Classification .



This coal is characterized by high inherent moisture, low heating value and
high alkaline content. And is susceptible to spontaneous combustion. When
NPC fired the run-of-mine coal from SCC in 1984, there were many serious
- problems with coal handling and combustion. The main reasons for these
- troubles came from the high moisture content of nearly 30% making it difficult
{0 handle the coal and a high alkali content in the ash causing difficulties with
coal combustion in the boiler, which showed serious fouling and slagging at the
super heater and pipes.

In Janual v 1985, SCC and NPC decided to use selected Semirara coal after
- blending thh Australian low-alkaline and high-heating-value coals. In order
to improve the quality of Semirara coal, a small-scale scrubber plant of 25 t/h
capacity was erected at the mine site in 1987, Last year, a JICA mission for the
implementation of the Calaca power station visited the Semirara Coal Mine and
‘ made areview o_f these problems.

(5)Infrastructu1e B

In Cebu 1sland the transporta‘mon of coal from the mine site to the users is
~carried out by trucking. The main road runs along the east coast and is paved
f‘rom the northe:an end to the southern extreme,

However there are several coal mines near the center of the island where
the condztlon of the roads is very hard to maintain, especially during the rainy
season, Asthe truck speed is limited to 10 to 20 km/hr, only a single haul can be
made in a day, espemally in the southern palt of Cebu island. This may
increase the cost of transportation up fo three times compared with the hauling
costin the other coal mines. '

ThIS hauhng twuble is partlcularly serious with the Luvnnm mine in the
_southern part of Cebu island. Therefore, a special tr. ansportatlon system has to
| be adopted to decrease haulmg costs and to allow more efficient coal production.
In the future, a feasxblhty study should be carried out to solve this hauling

trouble. - : -
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(6) Mlne Safety

The organization on safety adnnmstl atmn was transfem ed to the Office of

~ Energy Affairs (OEA) from the Bureau of Energy Development (BED) of the

Ministry of Energy after the revolution in 1986. The Coal & Nuclear Minerals

~ Division which is now an admmlstratwe organization for coal mine safety
| belongs to the Energy Development Service in the OEA,

"The division has a staff of 24 with 15 government inspectors qualified as
the licenced of s mxmng engineers, _ ' '

As a coal mine safety law, Section 9in the Coal Development Act of 1976 is
provided for coal mine operators as an ebhgatmn for them in the coal operating

~ contract. - Aside from this, coal contractors have to follow the coal mine safety
rules and regulations (CMSRR) issued as C1rcu1ar No. 1 Seriesin 1978,

A numerical system of rating safety perf_ormance referred to as the BED
Coal Mine Safety Rating System was promulgated and implemented in 1979 in
order to attain a fair and uniform method of assessment and to obtain sufficient
information for the OEA in compliance wﬂ;h the CMSRR

In or der to execute the abeve rules and regulatlons, mme sxte mspectlons
which are held quarterly for underground mines and 2 or 3 times a year for open
cut mmes are belng carried out by 15inspectors from the OEA.

_ There are ofﬁelal commendatmn and dzsmphnary actlons for the coal
' cornpames based on the results of mme site mspectmns frequency of safety
commxttee meetmgs, status of safety equlpment and f'aclhtles, numbers of
aceidents, etc. _

OEA mspecbors has the authenty to suspend the coal mining oper atmns
and may recommend cancellation of their coal operatmg contract dependmg on
the results of mspec‘uons Penaltles for violations and off’enses are provxded '
accordlng to the gr av1ty and frequency of these VIOI&‘[’.IOHS o

There are also some lules and regulatlons regardmg env1renmental

conditions, health and sanitation, ete.
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Table 2-1-16 Statistics of Coal Mine Accidents (1978~1987)

—71—

Total manhours worked

Year FATAL | N.F LTA | NLTA | Total Days | Manhows | pp SR.
S o ) Lost Worked
197BU.G) 1 88 69 . 9222 291 6520 | 29225309 | 3101 | 2934
1979(U.G) 2 108 105 08 203 12,991 5,189,154 | 2023 | 2503
1980(U.G) 18 - 93 11 111 9222 | 108,764 | 8,814,930 | 1259 | 12,339
P 0 11 11 2 13 -100 671,583 | 1638 149
(Total) 18 104 122 13 235 { 108,864 | 0,486,513 12.86 | 11,476
1981(U.G) 9 91 160 258 358 64,884 | 14,893,495 g1 | 3692
o | ¢ 7 7 3 10 55 892,105 7.85 62
(Total) 9 98 107 261 368 55089 | 15,785,600 6.78 | 3457
1982(U.G) 13 130 143 118 261 84,151 | 13968519 | 1023 | 6,024
0P 0 3 3 19 22 19| 2,227,026 1.34 8
(Tatal) 13 133 146 137 283 84,170 | 16,195,545 9.01 | 5,67
1983(U.G) 56 162 208 125 333 | 343464 | 19,253,683 10,50 | 17,839
©.1 4 15 19 ] 36 24083 | 3,426,996 554 7027
(Total). 60 167 227 142 369 | 367,547 | 22,680,679 10.00 | 16,285
1984(U.C) 17 131 148 168 316 | 108,626 | 22,287,548 6.64 | 4,869
. 2 17 19 -8 25 12,195 | 3,311,062 574 | 3,683
(rota) |° 19 148 167 .| 174 341 | 120721 | 25,598,610 852 | 4716
1985(U.C) 11 133 144 rrr 321 74,630 | 24753176 582 | 3015
©.P) 0 27 27 9 36 - 837 | 3,480,348 7.76 "97
(Total) 11 160 171 186 357 74967 | 28,233,521 6.06 | 2,655
1986(U.G) 9 79- | 88 17r | =s9 | s6E17 | 20420005 | 430 | 2,719
op o 12 12 23 35 98 | 3,132,055 3.83 32
(Totah) 9 91 100 194 294 56,615 | 23,562,160 424 | 2361
1987(U.® 10 146 155 161 316 62,597 | 12587275 1236 | 4,969
0P 2 ‘24 95 23 48 12,415 |- 3,396,996 .36 | 3,655
(Total) 12 168 180 184 364 .| 75,102 | 16,994,171 1126 | 4,690
1978~1987 o _ _ _
UG’ 146 1,195 121 1,609 2,880 | 912,153 | 144,408,193 880 |- 6,317
0P 8 115 123 10z | 295 49,300 | 20,688,069 8.00 | 2401
Total 154 1,240 1,394 1,711 3,105 | 961,453 | 164,041,262 845 | 5829
(REF) o
. N.F ‘ eeor.. NON-FATAL
L.T. A viee. LOST TIME ACCIDENT _
NLT.A ..... NONLOSTTIME ACCIDENT
F.R e FREQUENCY RATE o
No. of lost time accident X 1, OOO 000
FR =
Total manhours worked
S.R. .eo.. SEVERIYY RATE
Total number of days lost X 1,000,000
S.R.= '




TABLE 2-1-17 Cause of Injury (1978~1987)

CAUSE FATAL ' NON-FATAL NON-LOST-TIME-A .

. ' 1978~198 19817 1978~1986 1987 - {1978~1986 1987 -
Rock falls. - 3 4 284

Timber falls 1 : 22

Sups 5 75

Handling of Materials 3 132

Handtools 0 143

Stepping ¢ 41 L
Haulage 1 2 49 ~ Data Data Data
Electricity 6 1 13 | Unknown { Unknown ' | Unknown
Equipment 5 ‘133 '
| Bxplosion . 72 30

Objects 0 37

Hoisting 10 63

In Rush of Watet -3 : 3

Suffocation 14 - b 14

Mine Fire i’ 2

Iixplosives 0 1

No data 0 30 ' : '

Total 142 12 1072 168 1827 © 184
Total ' o _

Analysxs of accidents

, Durmg the past ten years (1978~1987) fatal acc1dents amounted 10 154
- deaths, non-fatal accxdents (serious and llght 1nJur1es) to 1,240 persons, and
non- lost time accidents to 1,711 persons. The worst of the fatal accidents was
72 deaths caused by explosion, the second worst was 25 death- caused by
vockfall, and the third worst was 19 deaths by suffocatlon ‘ '

_ Judging from these data, explosmn and suffocatlon accudents occurred due
o lack of safety education in the coal mine mdustry

Therefore, 1t is possible to reduce such accidents drastically by prometing a
utmost consciousness on mine safety and an intensification of safety education
not only in the mines but also in the tr almng center. The worst cause of the
non-fatal accidents was rockfall, and the next most serious causes was the
handling of matemals, handtools and other equlpment R

These accidents are usually caused by the poor natural COI’ldltanS of steepiy
dipping coal seams and the lack of mining techniques and knowledge which |
engineers and workers should have



A comparison of the statistical data on coal mine accidents between Japan
and the Philippines duri ing the past ten years (197 8~1987)is shown below,

Frequency Rate of fatal accidents
No. of fatal accident x 1,000,000

Japan F.R =
Total pr oduct tonnage
_ 465 X 1 000 000
= = 2.74
169,616,970t o
o - No. of fatal aceident x 1,000,000
Philippine F.R = —-
Total product tonnage
154 x 1,000,000
= _ = 20.10
7,661,791¢

‘: Frequency Rate of total lost time accrdents
Total no. of lost time accidents x 1 ,0060,000

Japan F.R =
. _ Total product tonnage
0,564 x 1,000,000
= = 56.94
169,616, 970t
: '1‘otal no. of lost time acmdents x 1, 000 000
Philippine F.R = .
_ _ : Total product tonnage ‘
1,394 % 1,000,000 _
= . = 181.94

7,661,791¢

Severity Rate of total lost time accidents :
~Total number of days lost x 1,000,000

" JapanSR = _
: ~ Total product tonnage
3,950,666 x 1,000,000 -
= = 23,291
: 169, 616 970 L e
o Total numberof days lostx 1,000, OOG
Philippine S.R =
o Total product tonnage
961,453 % 1,000,000
= : = 125,487

7,661,791 1



Summary of the undergrouh_d coal mine safety coﬁditiene'in Cebu

The general safety conditions of the five underground coal mines

investigated in Cebu were as follows,

1)

2)

Almost all coal mines in Cebu are eurrently rnmmg shallow areas (less
than 100 m from the gr ound) This permits them apply a natural
ventilation system since only a small amount of methane gas still exists in
nearly every coal mine. ' | '

However, there was an explosion accident w}uch have caused 27
fatalities in the Dutano colliery in the northern palt of Cebu in 1983. |
Moreover there were certain number of explosion accidents in the other
coal mines durmg the past ten years (1978~1987)

When we investigated one colhery in the southern part of Cebu, we
found a 4.5% methane gas content near the roof of a tunnel The methane
gas was diluted by ejectlng compressed air from the pneumatlc pxck The
frequency of gas checks was 1nsufﬁc1ent due o lack of safety congcioushess
and equipment, Other Factors causing mine explosions are the
unprescribed cap lamps and batteries fabricated locally. The connection
between the cap lamp and battery was made by a normal electric cable,
with no exploswn—proof measures taken,

Some colhenes are usmg forced ventllatlon by means of a small fan,

However, it is effective only for main roadways, but not for mining faces

and development faces.
Roof supports

Only timbers are used for roof supports. -

It will be all right if mining areas are shallow where no heavy rock
pressure is encountered, '

Roadways are rather small because of the thlcknese of the coal seams,

In addition to tlus, the roadways become narrow eas11y by a small rock
pressure in the Miocene mud stone, This makes dlfﬁculty in avmdmg for
accidents caused by rockfall and transportatlon :



)

&

5)

Drainage
Water is accumulated in roadways due {o seepage from the surface.

This makes the roadways muddy which is made worse by the abhsence of
level raodways designed with a slight gradient.

‘The most common drainage system ohserved in most of the mines is to

set a sump at the bottom of a main inclined shaft or main vertical shaft and

pump by a 1~3 stage pumping system
Spontaneous combustlon

We observed several occasions of spontaneous combustion caused by
coal 1ema1n:ng inthe goaf.

No approprmtﬂ counter measures to detect spontaneous combustmn are
taken. There is no fear of outburst of gas and rockburst at present as far as
mmmg isstill l;mlted to the shallow areas,

Others

‘a. Only 2~3 methane gas detectors are kept in each mine except PNOC’s

mines and almost all detectors are not functioning properly

-b. No coal mines except PNOC’S mmes are usmg carbon mono- ox1de self-

rescue equipment.
¢, Insomemines, 11~12 yearsold chlldren are working in underground.
d. There are some semi-nudity and no-boots workers in some mines.

e. Sometimes, no explosion-proof cap lamps are used in underground

mines,

f. Neo rescﬁe party exists except at the PNOC mines



(7) Coal Utilization

. As a reaction to the energy crisis of 1973, the government instituted several
energy saving and energy substitution measures intended to reduce the country’s bill
for imported energy. :

. Some of these measures include the conversion of fuel from oil to coal in the
cement industry and the construction of coal fired power plang in NPC. To accelerate
these programs, several incentives kave been extén_ded by the government, one of
which is the assurance of a continued supply of coal of the right quality and at a
reasonable pnce |

I‘ollowmg the government mandate seventeen cement plants had successfully
converted to coal firing by March 1984, with most of the conversions completed in
1983. As far as the coal fired power plant is concerned, Naga power plant started in
1981, Calaca plant in 1984, and Atlas plant usmg ﬂmdlzed bedin 1983 |

As shown in Table 2-1-18~19, coal consumptlon in 1987 was about 1.8 mﬂhon
tons, composed of NPC (47%) the cement industry (37%), and Atlas (11%). Also a
total of about 0.6 million tons of coal was imported last year, from Australia (66%),
China (31%) and Indonesia (3%). - '

Table2-1-18 Coal Consumption In 1987

Consumption

Industry (1,000 tons/Y)
NPC. , 830
_ Cement - 678
Atlas 197
Others 143
Total 1,848

" Table 2-1-19  Imported Coal In 1987

' Imported Coal A ené
country (1,000 tons/Y) (fABenTy
Australia 405 NI?C, PHINMA, PNOC
. China 189 Atlas, PNOC, Northern
Indonesia 20 Atlas

Total - 614



1. Electricity

Total energy at the generation level in 1987 was about 20,000 GWH, and the
total installed capacity of NPC reached 5,788 MW by the end of 1987, The capacity
mix by year end was 41 per cent oil based, 37 per cent hydro, 15 per cent geothermal
and 7 _p'er_ cent coal. -As far as the transmission line is concerned, the total length is
12,380 circuits kilometers (62% in Luzon, 11% Visaya, 27% in Mindanao).

As shown in Table '2-1-20, coal and oil plants in all grids had a heat rate of
10,733 BTU/KWH in 1986. In case of coal fired power plants, Naga plant in Cebu
island had a heat rate of 12,843 BTU/KWH while it was 9,640 BTU/KWH at Calaca .

Table 2-1-20 Thermal Heat Rate (BTU/KWH)

1984 1986
Luzon’ 10,559 10,733
Visayas 10,294 10,726
Mindanao 9,438 10,872
Total - -10,517 10,733
Coal {ired plant
Calaca 9542 | . 9,640
_Naga 13,158 12,843

As shown in Table 2-1-21, the average generation cost at NPC was 0.8524
Peso/KWH in 1986. In the case of coal fired power plants, the generation cost of
Calaca plant was 1.3008 Pesos/EWH (fuel cost 0.3893 Peso/KWH) and that of Naga
plant was 1.7410 Pesos/KWH (fuel cost 08277 Peso/KWH).

Table 2-1-21 Generation cost per KWH |

Hydro Oil-based | Geothermal - Coal
Luzon 0.2410 0.9938 - 0.8093 ~1.3008
. (fuel 0.3893)
Visayas © 0.5845 2.0431 1.0813 17410
. e [ (fuel 0.8277)
Mindanao 0.3209 | 17.1093
Total | ; 0.8524




Observataons and analys1s of coal ﬁred power plants

1) Calaca plant

oy

The primary concern of Calaca plant is the ash fouling effects of the
‘Semirara coal. - The high content of alkali in ash is the most actlve
constituent in promoting hot zone fouling. To minimize ash foulmg to

- acceptable levels, the most effective measure is to continue the pr esent

coal blending program.

* According to the combustion test conducted by JICA, there was fouling

(2)

(3)

in the boiler superheater area in the case of the use of 100 per cent
Semirara coal, and plant operatlon was hmlted to only 6 hours.

‘The plant is now conducting a _successful blend of local coal with

imported coal which has a neutralizing effect on the high alkali coal.
Deterioration of coal quaiity’ ' - .

Visual inspectioﬁ in the coa1~s£gckyard confirmed the :d_eterioration of
coal property due to spontaneous combustion. The coal inventory of

Semirara coal should be reduced to an amount equivalent to one month
normal operatmn of the plant ' '

There is a’ plan to set up a second unit of the same. capa(:lty
Mobilization for this second unit may take place in late 1988. In this
case, blending Semir ara coal with 1mported coal will be necessary for a

' stable operation.

(4)

Cur rent heat rate is about 9,500 BTU/KWH and coal consumptwn in
1987 is as follows,

(ton)

ASC/SSC  5O/S0 413,247
ASC/LC " 50/50° 6218
SSC/LC 5050 8,645
ASC/MC . 50/60° 6154
SSC/ASC ~ 55/45: 200,027
SSC/ASC 60/40 . 59,025
 SSC/IASC  T0/30 2784

(ASC:  Australian coal, SSC: Selected Semirara Coal

- LC: Luwimin coal, MC: Monteﬁ'egro Coal)



- 2)

3)

Naga plant ..

The plant is using 4 dual firing system (oil/coal), because the required
volume of coal can not be supplied due to ¢oal handling problems. Coal

- handling problems are caused by a clayey ploperty in coal, a high

percentage of coal fines; and a high moisture content. When these problems

are combined together, plant feed material agglomerates and adheres to

the surface of the coal handling system causing coal supply interruption.

As the dominant factor that contributes to the handling problems is

“high moisture content, it must be kept in mind that the moisture content of

coal should be reduced before sending it to the boiler

At pr esent the two boilers operate at a derated capacity of 36 MW each
and a fired by 8(} per cent coal and 20 per cent fuel oil. As far as the coal
consumption is concerned, the daily volume of coal is 1,380 metric tons at
full load operation of 100 MW,

“Actual heat rate is’ |
Unit-1 11,000 ~ 12,000 BTU/KWH (at 80/20 mix of coal and oil)
Unit2 12,000 BTUKWH (at55 MW coal firing)

7 12 ,950 BTU[KWH {at 55 MW oil firing)
_.12 960 BTU/XKWH {at 56 MW dual firing)

Atlas (Figure 2-1-5)
‘The power demand of the company is about 100"MW, énd the Fluidized

. Bed boiler supplies 70 MW and the oil fuel boilers supply the remaining 30

Operating condition
bed temperature = . 800°C
AR . . 140mmWG :
fuel consumption 600 ton/day at 40 MW (8, .300 BTU/lb)
coal  topsize 6m/m

limestone - _ - fopsize 4m/m
‘ ' 3(} kg/lOU tons coal

| Fluzdwed bed combustwn is a 1e11able, and efficient method of
provxdmg steam from low grade coals. The use of limestone ag bed material



ensures very low sulfur emissions, while the low operating temperature in
the bed ensures low NO, emissions. High-ash, low-calorific coal can be
successfully burnedina Fluidiz_e’d Bed furnace at high thermal efficiency.

In v1ew - of the varmus types of coal the ﬂuldlzed ‘bed combustion
_system can of‘f‘er the best alter native to the pulvemzed coal bul ning plant,

2. Cement Industry

- Most of the cement plant are in Luzon, and together eleven plants provxde T70%
of the Phxhppme cement production, Of the remaining plants, two are in Cebu and 5
are in Mindanao. Though total capacity in the cement industry is estimated at 7
million tons per year, many of the local cement plants are old and in need of repair,
'upgradlng and :modermzatwn At present 15 plants are in operatlon, and annual'
production in 1987 was approx1mately 4.4 Mllhon tons,

Some of the plants will be modernized with mcreas’e’d'capacity, -and a minor
rehabilitation program will raise existing capacities to about nine million {ons per
year. '

_ Among the elght plants w1th the modern dry process, o:aly one plant has a
'precalcmer (FORTUNE) and’ no conve:smns from wet to dry process have been
carried out due to financial problems, although several producers are seriously
considering the option (saving of up to 60% of fuel can he achieved by conversion from
wet to dry). Adding precalciners, the addition of auxiliaries and increasing Kiln
speed will enable producers with large Kilns to essentlally double capacxty with only
~an approx:mate 50 ~ 60 % in fuel requlrements

Prmr to 1980 only four cement plants were fired with coal, the remaining used
fuel oil. FoHowmg a government mandate, sevenieen cement plants had successfully
converted to coal by March 1984,

As shown in Table 2-1-22, from 1984 to 1986, the demand for cernent dropped
butin 1987 about 0.2 million tons of cement were imported due to supply shortage.

Table 2- 1 22 Cement Productlon (% 103 tons/Y )

1983 4,550
1984 © 1. 3,510
1986 3,200
1987 - | 4246




Though there is a projected demand for 5.5 million tons of cement in 1988,
demand for imported clinker is estimated at 0.1 million tons due to supply shortage.

At present, cement plants require at least 9,500 BTU/Ib coal to produce the
specified clinker 'qilality, and use a 50/60 mix of imported coal and local coal.
Imported coal is more economical than local coal at the same heat rate, and also the
heating value of imported coal is higher than that of local coal.

Observation and analysis of cement plant

1) APO cement plant (Figure 2-1-6)

Process _. | ot wet process
Capacity :  5b5TPD Clinker, 670 TPT} Cement
Fuel co_nsumption - 250 kg coal (10-,000 BTU/Ib)ton-cement |

Electricity consumpt_io_h 1120 KWH/ton cement
Cemeni cost ¢ fuel 30%, electricity 15%

(1) The company is éonsidériﬁg an expansion to three to four times
capamty in three to ﬁve years.

(2) Price wise, lmported coal is cheaper Imported coal price is P 850/M'I‘
at 12 ,000 Btu/lb, whlle local coal price is P 830 at 10,000 Btu/ib. In
" terms of quahty 1mported coal is better than local coal.

2) H1 cement

Process - "t Dry process, 4 stage SP.

Capacity - : 1,200 TPD Clinker
Coal consumptmn : 200TPD

The company ig c0n31der1ng a plan to increase capaclty Some minor
modification of the equipment may increase the capacity by as much as
30%.
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2.2  Master Plan for the Activation of the Coal Mining Industry

9.9-1 Promotion of Coal Exploration and Development

The most effective manner in _activa'tihg the domestic coal industry is to
maintain a stable coal production with stable quality. At the same time, it is also
important to define high potential indigenous coal deposits in many areas especially
where the coal outcrops are cover ed by young volcamcs or lunesbones

The following 1ecommendatxons should be employed for a successful coal'
exploratory and development works;

1

2)

3).

4)

5)

Systematic mining is required to reduce mining costs and improve
pr oductivity. Therefore, exploratxon by drilling or/and tunnelling has to be
performed in future mining areas to make a comprehensive mining

operation.

The government should legislelte to subsidize explérati'on programs of the
coal mines such as drilling and tunnehng to give an incentive for

systematlc mmmg

The government should define the potential of mdlgenous coal.
Investigations including surface mapping, dmllmg, geophysxcal survey and

‘tunneling should be: conducted in the areas where the prlvate companies

were unable to explore due to high risk. It should be done by the OEA

* directly or some company on behalf of the OEA.

' The government (OEA) should check and review in detail the report
' suhmltted by each coal mine for its five-year exploraiion and production

program, and if meufﬁment government should provide advice and aid on

techmcal matters.

It is necessary for each mine, especlally a small scale mine, to drill three to
four holes with the average depth of 150 m in order to delineate the coal
reserves for the deeper areas.

To meet this concept, the government should have at least a set of drill
machine and conducts dmllmg works in the exploratwn areas,



2-2-2 Management and Development of Manpower

" In the Philippines, ¢oal demand will increase continuously, yet indigenous coal
faces the severe competition on price against imported coal. In order to improve the
present statuation, the low producuwty obsexved in most coal mines must be
increased.’ '

For the 1mpr0v«a:ment of productivity, it is a prmmpal factor to keep experienced
manpOWer m terms of coal mmmg technology and labour administration.

1t wﬂl need many years untll the eng;neels and workers get accustomed to the
mining technology and then propose better devices for daily work,

In order to minimize labor turnover, the coal mining must also be very
attractive to the employees. '

Considering the above-mentioned situation, the following measures to improve
the management and to develop manpower capability are herein proposed.

a, A company can retain employees and maintain mining skills by paying
much higher wages to employees, otherwise continuous service years of
employees will not be long enough to maintain technology in the mine. As
a component of the wages, an allowance related to the service years should
be paid to the employees |
In order to achieve the increase of workers’ wages, a system of efficiency

. pay should be introduced so that the wages become more atiractive to the
workers,
By the efficlency pay, the presenl wages (PBO/day as an example of low
wages) can be increased by 50%, if the productivity of a worker is increased
by 0.1ton/manshift. ' :
The assumption is based on the following data. The increased productivity
of 0.1 ton/man shift is worth P50 (as the ex-mine cost is P500/ton) and P15
.(30% of P5O)!mansh1ft can be allocated to personnel expenditure.

b. Study meetmg for managers shall be prepared to discuss more efficient and

productive operations. Study meetings shall provide thoughts for

- improvement by:presentiné data ﬁom the operating companies. Study
meetings shall be held in a national or a provincial scale.

As to the education of the coal mme s management, seminars and

~ discussion meetings for owners and managers should be held as a part of .

activities in the training center. '



In order to train the increasing number of employees for coal mines in the
future, there should be a training center to Impart the necessary techmcal
know how to the different Ieveis from managelb to workers

Remote and isolated coal mines shall give attention to the social and
environmental needs of the employees in order that they will- engoy a
peaceful hfe _ .

' Coal mmes should prov:de chnlcs for the workers and then‘ famllles for
emergency treatments and should prov1de commumcatmn faclhtles and
transportatmn to be used durmg emergency Cases.



2-2-3 - Mine Productivity

~As contained in the Coal Demand/Supply, projections (refer to Figuré 2-1-1),
production from the underground sector in the year 2000 will be 1,782,000 tons,
whereas 1,845,000 tons will come from the open pit sector including some new
developments in Semn‘ara (in 1987 - 476,000 tons (40.7%) from U/G, 633,000 tons
(59.3%) from O/P).

Accoxdmg to this pro;ectmn, productmu in the underground sector will be
playing a more 1mportant role in the future in terms of not only tonnage but also
quality. This is because most coal from the open pit sector is low-grade and mainly
suited for power generation. On-the contrary, coal from the underground secto: is
‘relatively high grade and suited for the various users. '

Moreover, the projected production in the open pit sector will come mostly from
the Semirara which is a hlghly mechanized and well organized mine in the
Philippines.

Therefore, measures for product1v1ty 1mprovement in the underground sector
should be conmdered and dlscussed hereafter

A. - Unification of small coal mines:

"Geologlcal settmgs in the Phxhppmes are complicated and characterxzed by

o numerous faults and folds Asaresult, unification of adjacent small scale mines

does not always turn out to be eﬁ'ectlve But boundames of mining lease should

' be adjusted by the OEA on a basis of long term mining plan for individual mine

 to increase productlwty and recovery of the reserves. Adyustment of mmmg
lease is 1mportant especlally for mine planmng in the deep parfof the reserves,

B. - Im’provement on the mining technology

Pirst of all short sxghted operatwn due to fmanclal constramts and
management’s reluctance to ‘make investments should be avmded and long-

~term mine planning will really be needed. Qtherwise it is very difficult to
attain a high recovery of the reserves and keep production schedules efficient.

Secondly, underground mine structure in most of the mines should be
restructured for long-term production plans and improvements in mine
ventilation and transportation capacity.

Thirdly, underground transportation should be improved.



As a whole, it seems to be very difficult to employ continuous underground
transportatlon systems, such as a belt conveyor system, for 1nchned shafts
because of the steepness problem

"I‘herefore replacement of holetmg facxht&es now.in use by larger ones is

recommended so-that several mine cars could be hoisted up simultaneously.
Whereas, combination of mine cars for slope haulage and conveyors for level
haulage could be recommendable in some mines. For the investment on the
transportatmn systems, a sort of submdy should be provxded by the government
orgamzatlon such as the OEA.

| Fourthly, mining methods belng employed in some mines should be modified,
for instance, the employment of- blasting, semi- mechamzed short wall and
ooncentratxon of workmg fdces

Average produethtles of the underground and open plt sectors in the past are
5.8 tons/manmonth (6.23 ton/manshlft_) and 39.5 tons/manmonth_(lr 58
tons/manshift), respectively. In the light of Japanese experience, this
produotlwty level for underground sector correlates to that of 1945, 5.6
tons/man month (0. 22 ton/manshift), where mining was not mechanized and
geological settings were similar to that of the Phlhppmes But in Japan,
productnnty had increased giadually by 8.0% per annum for 15 years through
' ;the mt.roduotlon of innovative technologxes such as.a combmatmn of iron hars
“and hydrauhc props, and elmultaneous multi- seams mmmg method and
h concentrahon of workmg faces in a limited area in the mine as shown in F1gure
- 2—2 2, Productlon went up at the same rate of productlwty Therefore, even in
the Ph111pp1nes, it is qmte reasonable to beheve that product1v1ty and
' productlon level will increase at the same rate or higher, say 10% per annum,
because mining technology is far more advanced now, Eventually, it seems
feasible to improve productwny by 10% annually in the underground sector
through 1mplementatlon of several steps as follows (Fxgures 2- 2 3~ 4)



(Model for Productivity Improvement)

In the underground sector, coal is loaded onto mine cars by shovelling and then
hoisted up to the sur face, except for the Malangas mine in the Phlhppmes According
to a time and motion study of a mine, 60 to 70% of the time required for the
transpcrtatlon cycle (loading ~ tramming ~ hmstmg) is allocated for loading coal.
Therefore mechamzed loading systems are needed to reduce loading time.

7 The next step is to raise haulage capacity for the level roads and inclined shaft.
But generally, inclined shafts are steeply dipped due to the steepness of coal seams
which are not Wide enough to introduce continuous haulage equipment such as belt
conveyors. Therefore, mine cars are used and/or will be used in the future for
transportation of coal in inclined shafts and main level roads. Butmost underground
coal mines do not have sufficient haulage capacity in inclined shafts to achieve future
production targets. Therefore, it is necessary to replace the existing winding
machines with larger ones. Consequently it becomes possible to introduee new
mining technology and 1ncrease production through improvement in underg‘mund
haulage systems and capacxty '

An example which shows how to increase productivity and reduce production
~ costs through improvement in loading, haulage and mining methods is shown below.

_ <MODEL>
MODEL 1 | . MODEL 2_
STEEPLY DIPPED MINE o _ 'MODERATELY DIPPED MINE
STEP 1 _
Improvement in Loading Introduction of Coal Wmmng
: Machine
STEP P

Improvement in Haulage
Capacity on hoth Level Road and -
Incline Shaft

- SIEP 3
Improvement in Mining Methods



A. Modell., Steeply Dipped Mine

A coal mine in Cebu is assumed as a model

. mining method : raise
. U/G_tra'nspdrtatiqn :  mine cars hmsted up by a wmdmg machine t.h1 ough
1nc11ned shaft

| level road by hand trammmg |
- dip of coal seam ;o 45°
- thickness of coal : 1.5 m .

. ‘dimension of raise and mineroad : 6 X 8 X 8§

' Dﬁ' - Cross section 3.15 m2
. ﬁroductioxi : 1 raise Gin/dziy_ |

2 developments 2m!day
315m2>((6 + 2 X 2) X 1.3 = 41 tons/day -

12,300 Uyear (41 tday)
* mmanpower ¢ 190 | _
. productivity : 12,300t/190/300 days = 0.22 Umanshift
. production cost : assume FOB iprice as production cost

Labor : P628X50%Xx 12,300t = P3,862,000

& Supply
35%

M&S  : P628X35%X 12,300t = P2, 704,000
D Electricity: P628X 10%X 12,300t = P772,000
Material Others : P628X 5%Xx12,300t = P386,000




A
-

STEP 1 --- Introduction of a scraper (over 3 years)

A sto'ra'ge bin at the junction of the inclined shaft ahd level road is réquired

A couple of air hoistsis also r equlred to wind the wire back and forth of which
a sort of bucket is connected.

Coal is transported to the storage bin by pulling buckets.

Although the haulage distance is limited to a certain range, say 30 m, this
system can be applied to thin coal seam and also loading/haulage capability
can be lncreased - Further investment could be kept small if a mine has
already had air compressor. As 60% of transportation cycle is consumed for
loading at pregent, raise can be advanced 30% more with introduction of this
system,

~g]—



Bxpected Outputin S’i‘EP i

raise advance 8m/day
development advance 2m/day

“production 3.15m2 X (8 + 2 X 2) X 1.3 = 50 tons/day
~ 15,000 tons/year

 productivity 15,000 tons /190/300 days = 0.26 t/manshift

Cost Estimate in STEP 1

(CASE 1)

Basic assumptions

An air compressor being used is to be utilized,
. Required eqmpment o
| air hoist 3 sets (3 X P200,000)
deprecxable jife 10 years straxght hne |

Annual interest rate 15% - ) :
‘Material & Supply and Electricity consumed are proportlonal to output

‘Expenses) Labor . P3,862,000 (45%) T
| M&S  : P2,704,000X15,000/12, 300 = P3 298,000 (38%)
Electricity : P772, 000><15 000/12,300 = P941 000 (11%)
Others : P386,000°

(addition) P600,000X19.9% = P119,000
Others Total: P505,000 (6%)
Total P8,606,000

Cost) P8,606,000/15,000 t = P574/ton (AP54/ton)

(CASE 2)

Basic assumptions

" An air compressor is required (Pl’,240,000) and deprecia.ted over 10 years
straight line. Other conditions are the same asin case 1,
Expenses) Labor ; P3,862,000 (44%) |
M&S . : P3,298,000 (37%)
Electricity : P941,000 (11%)

—02—



Other | : P505,000 + P1,240,000X19.9% = P752,000 (8%)
Total : PB 853,000

Cost) P8,853,000/15,000 tons = P590/ton (AP38/ton)

NEW COST BREAKDOWN
CASED (CASE 2)

Others

Material
& Supply
31%

As most small mines are not equipped with a compressor in the Philippines,
the following model analysis should be carried out on the basis of the cost
hreakdown given in CASE 2. '

STEP 2 --- Introduction of scraper conveyor and a winding machine
 (over4 years) '

Haulage capacity of both level road and inclined shaft can be improved by
applymg seraper conveyors to level roads, and a larger winding machine to
inclined shaff. With this improvement, several raises can be operated on a

®

same level,

' SCRAPER
@FTHI!LHEIIHHIIIIIlI!IltIIlJllIIH CONVEYOR




Expected Output in STEP 2

raise : 2 advances 8 m/day

development: * 2 advances 2m/day

production: 316m2X 2X(8+2)X13= 82 tons/day
24,600 tons/year

productivity: 24,600 tons /180 /300 days = 0.43 ton/manshift

Cost Estimate in STEP 2

(CASE 1)

Basic assumptions -

Required equlpment.
scraper conveyor 3 sets (P18, oOO/mX 150 m = P2,775 000)

depreciable life 2 years straight line
winding machine 1 (P3,000,000)
. depreciable life 10 years straight line
Annual interest rate 15% '
Labor cost approximately 2.5% annual increase

Expenses) Labor -1 P4,248,000 (29%) - : S
M&S : P3,298,000X 24,600/15,000 = P5,409, 000 (38%)
Electricity - : P941,000%24,600/15,000 = P1,543,000
(addition)  P1X30kwX0,7X 3sets X 8hrs X 0.5 X 3shifts

X300days = P227,000

Electricity
~ Total : P1,770,000 (12%)
Others P752,000

(addition) conveyor P2,775,000X61.5% = P1,707, 000 |
winding machine P3,000; OOOX 19 9% = P597,000

Others Total: P3,056,000
Total P14 483 ,000

Cost)  'P14,483,000/24,600 tons = P589/ton (AP39/ton)

As shown, large cost reductions seem not to be expected with this model. It
might be caused by an adoptionof 15% annual interest rate, which seems to be
too high. Therefore in CASE 2, a model study is conducted, assuming that -
. some financial assistance from the governmen't for the coal mining industry



will be made available so as to obtain an annusal interest rate of

approximately 5%.
(CASE 2)
Expenses) Labor : P4,248,000 (30%)
M&S : P5,409,000 (38%)
Elect_ricity : P1,770,000 (13%)
Others : P752,000

(addition) conveyor P2,775,000%53.8% = P1,493,000
winding machine P3,000,000 X 13% = P390,000

Others Total: P2,635,000 (19%)

Total : P14,062,000

Cost)  P14,062,000/24,600 tons = P572/ton (AP56/ton)

Therefore some financial assistance by the government, for instance,
reduction of interest rate for the coal mining industry is reguired at this
~stage.

NEW COST BREAKDOWN

(CASE 1) 1LR=15% (CABE 2) ILR=5%

Electricity

12% _ )
Material
& Supply

38%

Material
& Supply
38%

_ STEP 3 - -- Introduction of semi-mechanized shortwall _methéd (over 4 years)

The semi-mechanized shortwall method is introduced in place of the
cbﬁv_e_ﬁtidnal raise mining method, Considerable increases in output can be
expected with the new method which is characterized by centralized
“operation from a control panel.

‘Now new model is assumed shown below.



30 m

7 SCRAPER CONVEYOR
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Expected Quiputin STEP-3

Operation in 3 shifts a déy- ' :daily ﬁéhievemént 1.5 'Cycle
Output 30mX1.4mXx1.5mXx1, 3X15 cycles X0. 9= 110 tons/day _
" (equivalent to 83,000 tons/year)

Productivity : 33,000 tons/190/ 300 days = 0.58 t/manshift

Cost Fstimate in STEP 3
(CASE 1)

Basic agsumpiions

Required equiphlent' d _
scraper conveyor 6sets  (P5,650,000)
' ' depreciable life 2 years straight line

hydraulic props and iron bars
7 OSetSXSROWS = 2108ets - (XP26,200 = P5,502 000)
dep1 eclable life 10 years stralght line

hydrauhc power pack 40 kw (P3,080,000)
depreciable hfe 10 years strai ghi‘, hne

Annual interest rate 5%
Labor cost approximately 2.5% annual increase
Expenses) Labor  : P4,673,000(24%)
- "M&S 1 P5,409, 000X33 000t/24, GOOt P7 256 000 (38%)

Electricity : P1,770,000
(addition)  P1xX30kwx0. 7><3sets><8hrs><0 b  3shifts 3 300days
= P227,000 BRETER ~ |
P1X40kwx 0.7 X lsetx Shrsx 0. 7 X 3shlfts X 300days
= P141,000



Electricity Total -~ P2,138,000 (11%)
Others : P2,635,000-P1,493,000 = P1,142,000
(addition) =~ P5,550,000 X 53.8% = P2,986,000
(P5,502,000 + P3,080,000) X 13% = P1,116,000
. OtherTotal : P5,244,000 (27%)
Total  P19,311,000

Cost)  P19,311,000/33,000 tons = P585/ton (AP43/ton)

NEW COST BREAKDOWN

Others
27%

Electricity
11%

. Material
& Supply
38%

Comparing this output with that of a mine which employs a similar mining
method in Japan, labor cost is lower and matenal & supply portion in this
model is falrly high. '

COST BREAKDOWN (JAPAN)

" Others
© 28%

Electricity
5%

Material
& Bupply

- As labor. costs in Japan - are much higher, the differences between the two

" cases seem to be reasonable. ” BERRE :

' But the material and supply portions of‘ this model geem to be too high
because timber and other material costs in the Phlhppmes are approxlmately



one-fifth of those in Japan. The reason for this discrepancy is that the
material and supply portions for STEP 1 are applied to the model in STEP 3,

~ assuming that the material and supply portions are proportional to
production. But the mining method in STEP 3 is substantially different from
that in STEP 3. Therefore, it seems to be reasonable to reduce the material
and supply portions to 19%, half of 38%. A model study in which the material
and supply portion has been reduced to half of CASE 1 is shown below,

(CASE 2)
' Expenses) Labor P4,673,000 (30%)
M&S 73,628,000 (23%)
Blectricity  P2,138,000 (14%)
Others P5,244,000 (33%)
Total P15,683,000

Cost} 715,683, 000/33 000 tong = P475/ton (APISS/ton)

Others
3%

Etlectricity Matarial
14% & Supply
23%

Manpower has been assumed constant, for it is.‘assumfed: that the surplus
labor force generated through productivity increase will be absorbed in the
areas not directly related to coal production such as maintenance and

engineering services.

Model 2 Moderately Dipping Mine |

Some coal mines are working on moderately dipping cdal seams. But it
* seems to be difficult to apply semi-mechanized mining methods to those mines,
- except for the Malangas coal mine due to geological constraints, Tt is assumed .
‘that improvements in prodtictivity for other mines, except for the Malangas
mine, can be achieved through- sumlar steps apphed to the steeply dipping
-mings mentioned prevmusly : S



The Malangas mine which is already well-equipped and designed requires
only coal winning equipment, (Malangas mine is equivalent to STEP 3 in the
mode] for steeply dipping mine). Therefore a model study is carried out, én_d the
assuming plows are applied to the Malangas mine.,

A coal mine in Japan which introduced plows achieved productwlty increases
by 50% for several years (8t-—~ 12 tlmanshlft)

Outline |

Production 165,000 tons

Manpower 1,050

Productivity 0.52 t/manshift (300 days/year)
Basi_crassﬁmhti_dns' _ , |
. Production cost P628/ton

Cost components and proportxon is the same for STEP 3 in steeply dipping
mine :

' Requlred equlpment

B Plow 2 sets (P80, 000 000)

- shifter- hydrauhc power pack (P12,000,000)
‘ Total P92 000,000

. Annualmterest rate 5%
Depl_‘emable life 1Qyears straxght line

Expected output

* Productivity increase 50%  (0.79 t/manshift)
Production 165,000 t X 150% = 248,000 tons

Expenses) Labor P628 X 32% X 165,000tons = P33,158,000 (25%)

M&S P628 X 22% X 165,000t0ns X 248,000/165,000 =
P34,264,000 (26%)

Electricity P628X13%X165,000tonsX 248,000/165,000 =
P20,247,000 (15%)

" Others  P628X33%X 165,000tons = P34,195,000
' (addition) P92,000,000% 13% = P11,960,000
Others Total  P46,155,000 (34%)

Total ~ P133,824,000



. Cost) P133,824,000/248,000 ton = P540/ton (AP88/ton)

‘NEW COST' BREAKDOWN

Others
34%

Material
& Supply
26%

Electricity
15%

Progectlon of product1v1ty in the underground sector is shown in Flgure 2-2-4.
According to this Figure, Amprovement in productmty at an annual rate of
10% in the underground sector can be expeeted through investment and
~_introduction of new technology. Production costs at mine sites will also be
. reduced by approximately P140/t (refer to Figure 2-2-5). o
In the proeess' of this model study which is limited te mine site cost analysis,
- some financial assxstance by the government is assumed ae an mcentwe for
investment,
 But delivered cost mlght be reduced w1th new transportatmn systems from
mine site to users and simplification of administrative structure Therefore
ineasures and assistance taken by government have to be c0n31dered on the
ba31s of a total cost analysm : '



(YEAR)

1989 ]

]
(STEP
© 1992

(STEP

: ¥
1986

(STEP

1)

8

2000 Y.

3)

(STEEPLY DIPPING MINE)

WINNING & TRANSPORTA-

TION BY MANPOWER
0.23 t/manshift

STEP 1

INTRODUCTION OF
SCRAPERS

0.26 tYmanshift
P38/t cost down

STEP 2
"INTRODUCTION OF

SCRAPER CONVEYOR
& WINDING MACHINE
(.43 t/manshift '
P56/t cost down

STEP 3

INTRODUCTION OF
SEMI—MECHANIZED
SHORT WALL
METHOD

(.58 t/manshift
P153/t cost down

(MODERATELY DIPPING MINE)

P RESENVT
. WINNING BY MANPOWER
CONTINUOUS .

TRANSPORTATION
0.52 t/manshift

INTRODUCTION OF PLOW
0.79 t/manshift

0.61 t/mansift
"Pid4/t cost down

Figure 2-2-1 Conceptual Flow Chart of a Model Study
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2-2-4 Upgrading of Coal Quality

As mentioned previously in section 2-1-3(4), upgrading of coal quality have
seldom been conducted (except for the Malangas, the Semirara, and the Cebu Coal
Mine, ete.). In the near future, as the production of coal decreases in the shéllow ;
parts and mining sites become deeper, it will be requxred to employ some
mechanization in mining. to increase production and producthty If the mining face
goes deeper underground, higher ground pressure may occur, thus resultmg in worse
underground conditions. As a result, more wastes from the heaved bottom and
roadway will contaminate the run-of-mine coal through the hauling line from the
working faces to the surface. Moreover, the introduction of mechanized mmmg
causes more waste contaminatmn to the run-of-mine coal. - Therefore, it will be
essential and unavoidable to introduce a washing plant for quality control in the
long-term coal mine development program. :

Introductlon of centralized coal preparation.

The quality of coal dehvered frcm coal mines shows an excesswely high rate of
contamination by wastes and fines which is causing many problems in handling and
combustion at the user’s plant sites, Principally, the washing has to be carried out at
each mine site in order to save the transportatmn costs for the waste. However, if
productlon is low, the cost of washmg would become too high to maintain a feasxble

total operatxon cost.
© Secondly, it is passﬂale t.n construct one small scale beneficatwn plant in the

center of each coal field. However, the total production of each coal field is also less
than 150,000 tons annually, which is also insufficient to keep washing costs at an
acceptable level, |

. Therefore, it is recommended to construct a washing plant of apprommately
200 000 ¢ per annum capacity near the NPC’s Naga thermal power plant, if the
efﬁc1ency of the plant is guaxanteed to obtain a specified quality of clean coal from
many different kinds of run-of-mines. '

The advantage of this methed is that it permits the coal quahty to be easﬁy
adapted fo the reqmred grade if the specifications are not too demanding, and it is not’
necessary to use imported coal or high quality coal for’ up- gradlng On the other
hand, this method is more costly than blending. '
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Centralized Coal Preparation Scheme

At first an idea to set a centralized coal preparatlon plant of 100 t/hr capacity
was proposed by Norwest in 1983 to uniform and upgrade var iable coals from the
Northern Cebu coalﬁeld

Based on the result of this study, the Norwest’s scheme is modlfied to construct
the pr eparatmn plant near the NPC Naga plant and to have a capacity of 200,000 tpa
based on the two reasons.

a) The total pfoductioh from the mines in the Northern Cebu coalfield which
is only 100,000 tons is insufficient to make the project economically
feasible. '

b) Some coals from the mines in Central and Southern Cebu, amounting about
70,000 tpa, have.to be beneficiated together with those from the Northern
Cebu. '

(1) Capacity of washery

_ 200,000 tons (ROM)
50 tons/hour _ = 35 tons — 5( tons/hour
300d x24hrx 0.8

(2) Invest.rhent cost

- Norwest report
- Washery plant 900 ~ referto {
' _ Dia consultant report
- Coal stockyard 680 '
+ Others . 620
Total 2,200 (X$1,000)
(3) Operation cost
o] 306 Depreciated for 15 years
+ Depreciation ' Annual interest rate 11%
+ Running Cost 246 Power, Labor,
. Maintenance, Others
Total 552 (X$1,000)
Unit Cost | 2.76 $/ton .(ROM) 552,000 + 200,000 == 2.76

55 P/ton (ROM)
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Although P55/ton is required for the beneficiation of raw coal, the
benefication of coal would be recommendable to ensure a contmuous supply of
uniform and high calorlﬁc coal to the power plant for more efficlent power
generation, '

When the expanded utlhzatlon of the indigenous coal is achleved by the
_ benei" c:atmn a cor respondmg amount of 1mported coal will besaved.
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2-2-5 Mine Safety

1)

2

d)

"

- engineer qualified by the govermnent in each mine and to nominate safety
inspectors and ﬁre bosses by the approval of the government according to

In order to maintain mine safety, the following measures are
recommendable:

a) Toincrease the government insp’ectors

- b) To assign remdent inspectors at least in Oebu and Mindanso areas.

In order to 3mprove mining safety technology and higher ‘standards of
knowledge for government inspectors, training for them at the training
center would be reconunendabl_e.

To require "eaeh mine to have a complete set of mine safety equipment and

- other machinery and {o adopt a revised rules and regulations. If necessary,

the government has to subsidize the purchase of gas detectors, carbon
monoxide self-rescuer, oxygen breathing apparatus, etc, for each coal mine
ona spemal financmg arrangement

Improvement of mmmg safety consciousness among engmeers and workers

through the enforcement of safety training for all workers by the

government mspectors at the mine site or in the training center,
accompamed by the 1mprovement in mmmg technology and breader
knowledge of the engineers.

The present safety system only stlpulates to assign at least one safety

. the experience in the mme This system may give- uneven level of mine

safety technology.

 'Therefore, systems and rules on mine safety have to be amended to meet

actual r eqmrement given in the foregomg chapter

For the executlon of the new safety rules and regulatlon, compxehenswe

" ‘training in a kind of' training center will be required.

6

In _order to promote personal mlne_safety_consclousness, introduction of a

new official personal commendation system would be recommendable in
addition to the present official commendation system by the company.



2-2-6 Expansion of Coal Utilization
It is essential to increase a coal demand for the promotion of the coal
mining industry.
(1) Coal Utilization Program

.. With reference fo the 1988~2000 penod Table 2-2- 1 shows some coal
_ tihzatlon programs for various industries. Coal demand in 1988 will be 2.2
h 'mllhon tons whereas itis forecaeted to be tmpled to 7 4 rmlhon tons by 2000.

Table 2-2-1 Coal Operatmg Contract—
Revenue Shanng Formulae

OB

_Ownerehip.of i?hii.ipi)ine ,'(_)ontraoﬁor’s.sh_ﬁ_are .. _:7 | Gove‘re_ment'
(P) (%) .| ‘BOF SOA - | Total | Basic Share

A P =100 40 | 40§ 80 | .20

B: 80=P<100 40 | 30 170 o 30

C: 40= P < 60* 40 | 9p T ;307 : 4@ :

" 'Note: *'The Philippine Constltutlon does not allow Iess than 60%
Philippirie ownership in the coal mmmg mdustry

._The':electrie generating industry, which is and will be the largest coal

.. consumer in the Philippines, will be consuming 5 million tons of ¢oal in 2000

~ due to new operations of coal fired power plants such as Calaca II (300 MW) in

1992, Calaca 111 (3000 MW) in 1995, Isabela (300 MW) in 1999, and Ig‘mg {300
MW) in 2000 (Ref‘er to Table 2-2-3).

Table 2-2-2 Partial List of Coal Contractors with Foreign Investors

Name of Contractor | Foreign Investor %gﬁ::eeisgl:;r;int Contractdate | Pr?{l;sc%on
Cravat Coal Mines, |  American | 30 Jan.,, 1987 | . -33,612tons
Ine. (CARBEX) ' ‘ ‘ o
Zamboanga Coal Chinese - SREET R ‘Jun,, 1980 | No Opefation
(Zamboeo) = 1. : : L P '
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Table 2-2-3 Major Grant-In-Aid Pr(.)j.ef;ts in the Field of
the Coal Mining Development

Semirara Coal Mine Development

Himalian Area Coal Deve.lopment F/S

Semirara Coal Quality Survey

Malangas Coal Mine Development T/A

Malangas Coal Mine Development,

RP Natibﬁéi _Coalll Logistic Study

Bislig Coal Mine Development T/A
(incl, Coal Logistics)

RP-German Coal Exploration Project

Cebu Coal Washing Study

North Cebu Transportation Study

RP Coal Survey

- 1978

1083
1987
1979
1979-83

1981

1982

1982-87
1983-84
1983-84

1983-87

Aseén Coal M.iﬁe _Devéibﬁ_mé_ﬁt Project 198485

RP Coal Regources Survey -

Private Séctdr;'(‘;éai Mine Survey

Coal Mirié Consultancy

1985

© 1985-86

'1987-90

| 3 -

Austromineral supplier’s credit
(Backed by Australian Govern-
ment and banks)

USTDP (Dames & Moore)

CIDA (MONENCO)

ADB (Dia Consultants)

ADB (Dis, Consultants)

'. 'Australién Dev. Ass. Bureau

(MacDonald Wagner & Priddler

 and others)

' ADB (Dia Consultants)

WG BGR (WG Experts)

TDP (Norwest Resources)

TDP (Davy McKee)

World Bank (JACIA, BMCL)
ADB, UNDP, ESCAP
(MONENCO)

British ODA
{(Wardell Armstrong)

ADB (MONENCO)

WG GTZ (Saarberg Interplan)



(2) Expansxon of Coal Utlhzatmn

It is required to review government pohcy on the promotlon of coal
utilization to implement the coal utilization programs shown previously. And
on the consumers’ part, cooperative operation plans and alteration of plant in

o accordance with the government policy will be required.. -

(@) 'The government has to continue prov1d1ng coal consumers w1th the

same tax incentives for the expansion of coal utilization as have been’

 awarded to the cement industry when it converted its energy source
from oil to coal.

(ii) 'The National Power Cox poratmn Whlch is the largest consaumer of
“coal, has to propel new projects for coal-fired power plants such a8
Calaca II (300 MW). The cement industry will be requlred to
rehabilitate ‘and modezmze cement plants for eost reduction and
increase in fuel efﬁmency, by mstaihng a calciner or suspension
.preheater, or converting the cement making process from wet to dry

* method, as already stated in 2-1-3-(7).

{3) Roletobe Played by Indigenous Coal

The coal mmmg 1ndustry has to ensure a stable supply of coal to meet"
consumer needs and in order-fo help achieve an expansion in coal demand in the
future. - In order to achieve this, the coal mining industry has to solve the

followmg problems.

(i) Stabilization. of coal quahty by mtroduemg & sort of centrahzed'
preparation plant and other methods. ..

(ii) Cost reductlon for competition with 1mported coal.

(iii) Reduction of moisture content in the coal espee1ally in the rarny
season - constructmn of dramage ditch, covermg of stockpﬂe -

With the view of achnevmg self-sufficiency in domestlc energy, the
Philippine government has to promote not only the developinent of low-grade
‘coal (i.e, lignite, low—calonfic value) from northern Luzon (Isabela, Iguig) but
also its effective utilization. Especially, research and development programs for
the utilization of hgnlte (drying, brlquettlng, and low temperature;- 7
. carbonisation) have to be boosted. It will also be essential to introduce the
fluidized bed boiler (c1rcu1at1ng fluidized bed) which is able to burn low grade
coal, as part of the proposed coal-fired power plants
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2-2-7 Policies and Measures o be undertaken by the Government:

Protection of the indigenous industry is an important issue to be discussed. In
many countri 1es, pl otectlon ofinfant 1ndust1 ies ig indispensable.

"To mcrease coal productwn and consumption as for ecasted by the OEA, the
Phlhppme coal industry as well as coal consummg industries, will need a substant1a1
. amount of fund for investment.

" o stimulate the development of coal resources, the government mtroduced a
Coal Service Contr act System Incentwes for service contr actors are deter mined in
the Coal Development Act as mentioned i in Chapter 2-2-1, These measures should be
maintained from now on.

The Coal Councﬂ of Adv1sors determine policies such as;

1) Allow coal importation only when there is a short fall in local supply Vs,
demand

2) Adoptan 1mport/domestlc ratio of 45/55,

3) A guiding price for local coal at P704/ton on an 8 ,500 BTU/b bams, FOB
Cebu.

‘These policies are effective to increase the local coal production. In addition to
these, the OEA share which currently goes to the national treasury; should be
reverted back as source of funding for the modernization of the coal mining industry
i.e. financial source at low interest rate. .
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2-2-8 Practical Measures under the Mas,ter Plan = .

After reviewing the present status of the coal industry and the forecasted
demand expansion by the year 2000, it is inevitable. that coal production should be
increased in or de1 to meet the demand. To achieve the required pr oduct:.on increase,
the available meastres to be nnplemented are bo develop the new potentlal areas or
improve the pr oductlwty of the existing coal mines,

Many of the potential area are amenable to opencast mmmg, such as the
Himalian and Paman areas in  Semirara island and several scattered ar eas of brown
coal depos&ts in the Cagayan valley, while the other areas are only explor.table by
underground mining, i.e. PNOC-CC’s Blshg Mine No. EI Integrated little Bagum,
and Lalatareas,

However, the development of the new areas are subject to certain restrictions,

- which may affect the feasibility of the project, such as price competitiveness of locally

mined coal against the imported one.

Some of the areas for opencastlnﬁning‘ can only be used for imited combustion
systems, such as special hoilers for low heating value coal.

In order to increase production, mining has to be undertaken not only by labor-
intensive t{echniques but also by methods to improve mining productxwty and
thereby compete with imported coal on price,

Productwnty impr ovement of the existing opencast minés will be achieved oniy
by up gradmg the skills of the engineers and workers and also by an increased coal
demand, because the mines are already highly mechanized.

On the other hand, the improvement in the productivity of the existing
underground coal mines, which supply about one half of the whole coal production,
will be carried out by the mines concerned. This mxght be the most effective and -
practical way for the 1mprovement of the coal indusfry.

Coal productmn has increased since the 0il crisis, reaching a level of a million
tonnes per annum recently. ThlS has been achieved through the introduction of
labour intensive schemes rather than as a result of technological development, It
will be very difficult therefore, to expect further improvements in productlwty '
without any further measures to improve mining technology except for the mines

-operated by S. C.C. and PNOC-CC which both belong to government subsidiary

companies. The average productivity of underground coal mines in 1980s, except for
the PNOC-CC’s mines, is 0.23 ¢/man- shift, which is nearly the same level as that of
mines in Japan in 1945, As there seems to be only a limited number of potential coal
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' resources, such as the Himalian and Panian deposits on Semirara island and some
young lignite deposits in the Cagayan valley district, it seems that production
increase will be achieved by improvements in productivity.

" 'On the other hand, the price of domestic coal is approximately P200 higher than
that of 'impdrt'éd coalona wéight basis even after allowing for taxes worth 20% of the
: 'CIF price plus PlO/ton In order to obtain price competltweness against imported
coal and a steady pr oductmn increase to meet the country’s expanding demand for
coal, the only way is to increase productivity at the moderate- and small-scale
underground coal mines by improving their underground structure.

" 'After a cautiots review and anaiysis of the present status of the Philippine coal
mines, an annual increment in the productivity level of the underground coal mines
is forecasted to the level of 10% based on historical data in Japan. In this case, the
present productivity will reach 0.6 t/man-shift by 2000 year. The mission has
forecasté_d an annual pfoduction of approximately 3.63 million tonnes, except for the
prodhction'of Cagayan lignite, éxgainst approximately 6.38 million tonnes by the
OEA under the same assumptions.

The actual measures for the execution of the master plan range from the
improvement of the mining methods and ventilation and drainage systems to the
innovation of undergrouﬁd étructure ‘However, it may be very difficult for the
Philippine coal mining. industry to achieve these innovation targets by itself. At
least the followmg measures would be requlred

1) - For the 1mp_rovement of the coal mmlng tech_hology, the Philippines will need
experts in the transition phase who should be familiar with mining technology
used in similar geological conditions. Ei:perts will transfer new technologies to
the Philippines and carry out the improvement of coal mining with experts of
the Philippines.

2)  Prior to the innovation programs for the coal mines, a series of exploration
works ranging from geological surface surveys to drilling will have to be carried
cut to obtain the necessary information for mine planning. Exploration by
drilling w_o_uld'be more effective if conducted with drilling machines owned by
the government in order to reduce the investment risk in small mines. The
detailed schemes for the exploration works will have to be determined by the
experts. ' ' '
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3)

4)

For a major innovation of the mine, quite a large amount of investment would

- be required. It might be difficult:to obtain the consent of the owners, so that

effective persuasion through seminars or other means will be needed, and it will

~ also be essential that the owners should have a _positive desire to implement a

long- term managemen’s progl am for then' cval mines wlth the educatmnal
activities of the Centex pr ov1d1ng a cleare1 understandmg of the exact process of

'xmprovement e.g. improvement of productlvxty, assurance of safety, and

1mprovement in worklng conditmns, etc., to obtam steady earmngs

For the actual Lxecutlon of the above various improvements, many trained and
skilled engmeers and workers would be required to adopt the new technologies

'to be apphed for the new underground mmmg systemb

In order to meet these requirements, basic training at all levels, including the

managers, owners, engineers, and workers will be necessary and has to be conducted

as early as possible,

- Regarding the coal mines belonging to the government subsidiary conip'aﬁies,

at least a certain degree of training has been carried out at the mine site for the

‘operations in their modernized mines, but the .training for newcomers will be

insufficient because: qulte large number of newcomers will be recruited every time, .

In vzew of these urgent requlrements of trammg for the achievement. of the

technological innovation in the Philippine mining industry, it appears to be most
effective to establlsh a training ¢enter as the organlzatmnal platform for the

execution of the master plan.
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2-3 Ecoromic Impact of the Vitalization of the Coal Industry

2-3-1 Economic Impact on the Industrial Lovel

a.

' Reducing the burden of domestic coal users

a1

The necessary investment

We examined the area of m_odernizatioh investment for steeply
dipping mines and a moderately dipping mine. Assuming moderately
dipping mines (other than Malangas) to be similar to steeply dipping
mines, we will evaluate the effect of modernization investment, faking
underground mines (excluding Malahgas Mine) as an example. The
necessaty investment is as shown in Table 2-3-1, '

'Effects of modermzatlon investment

- The cost structure for the Philippine coal mining industry has not .
been dlsclosed. We have tried to estimate the cost strueture for both the -
present and future, based on the information on the Uling coal mine and
others, '

The key pmnts for the cost estimates are as follows:

(D With regard to modernlzatlon mvestment we have applied the results

thalned from the examination of the Uling mipe as a model (at the EX
Mine) to underground mines' nationwide (excluding Malangas). We
assumed that the investment is proportionate to the productlon and
the interest rate is to be 15% p.a.

@ We have estimated the present and future cost structure (other than
the capltal cost), keeping in mind the differences between the Uling
mine and the natmnal average for underground mines.

&) Wlule the discussion based upon the Uling mine as the model included
up to Ex Mine stage, here we included transpor tation costs and general
expenses as well as profits, and examined the possibility of reducing
local coal prices. As for the profit rates, we set it at 25% of the price for
the present as well as for the future. '

@ All ﬁgures are based on the current constant priées;
The outcome is shown in Table 2-3-2.
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(Million Pesos)

*(D320

* (D736

1125

Table 2-3-1  Modernization Investment (U/G, Excl. Malangas Mine)
. Step 1 Sfeb 2 “Sfep 3 Tdtal
Unit o | T o (1990_ ),
: (1990-1992) _ (1993-1996) (1997-2000) |\ -2000
(vear)  (1992) 1996 | 000
Production : - S -
: _ 1000j 583.3 . 969.2 L5341
Compressor+ IScrapef'--. | Scraper
Pipes Convenyors Conveyors .
(10yrs, ) (Eyrs ) _ (2yrs )
i Investment- e e : o
. | 36 HP H01st Wlndlng Hydraallc L
( Service ) T {Qyrs)) Machine Props & Lron
life yrs, A{10yrs.) . | Bars -
o . (103?3 )
Pomer Pack
S (10yrs. )_
[avestment/ * @ x|  *@ *x@ @ %@
-+ Production 118 ~ 160 | @330 ~ 548 | * D480 ~ 760
{Pesos/T) ' S
Total
| Investment 69

Note :
. '*’CD
Q:@D

in the last year in each steps,

.:.7#:()

infrastructure is needed,

18—

Investment in Step2 & Stepd 1ncludes conveyors rehu11t

The smaller flgUTES represent 1nvestment diVIdEd by productlon

The larger flgures represent “investament d1v1ded by productlon in
the previous year before each step starts,

Besides lnvestment in this tahle, 1nvestment for wash1ng plants and -
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- According to it, while the domestic coal prices are over 20% higher
than the current CIF price ‘of $30 for imported coal, it will be possﬂ)le to
reduce it by steps so that by the year 2000, it will reach a level comparable
to imported coal CIF prices. Such a cost r eductmn wxll be posmble owing to
the following reasons: '

@ In order to increase the production by 3.8 times with the present
employees through modernization mvestment the productlwty should
be raised by 10% each year.

In concrete tet ms, during Step 1 (1990 1992), in order fo improve the
loading capab1hty, hoists should be introduced to the mines with
moderately dipping-seam so that 1.3 times the present productlon will
be achieved.

In Step 2 (1993 19986), investment in scraper CONVeEyors and winding
: machlnes will improve the productmn by 1.6 times. '

In Step 3 (1997 - -2000), sem1~mechamzed short wall mining method
will startin 1996, the productmn in 2(}00 wﬂl be 1.6 times thatin 1996,

As a result of the modernization investment, labor cost will be reduced
significantly, but the capital cost will increase. In reality, however,
wages will increase inevitably and substantially due to inﬂatien.- In
contrast, the rise in the prices of investment goods are expected to be
relatively low. When we take the future prlce increase into
consideration, we believe that cost reduction through labor savings
will be great. In addition, impr ovements in safety through
mechanization can be expected. '

On the other hand there would be some increase in maint’eﬁance cost
while production decrease due to mechanical breakdown. These
adverse effects are not included in the estlmates

® Transportatmn will be improved using Iarger trucks, thereby
improving the turnover rate and the loading method, etc. In addition,
the production increase and road network development will
consequently decrease the average haulage mlleage and hours that
will reduce transportation costs (Develoyment of mfl astr ucture such as .
roads and ports is essential). ' -
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@ The increase in operating expenses will be minimized, and the cost per

ton of coal will be reduced. This is possible through rationalization of
office work, elc.”

. Users beﬂeﬁ'ts

' Wit}i regard to the costs of coal-fired power generation and the costs
of coal the following data in Table 2-3-3 are available,

- Assuming the proportion of coal costs for power generatwn to be
between Sﬁ%rand 50%, a coal cost reduction by 10% would reduce unit
power cos_t_;é by 3 to 5%. If a 20% reduction in the domestic coal price is
achieved by the year 2000 as we estimated, the power unit costs will be
reduced by 6 to 10% '

Cement productmn cost is 39.80 pesos per 40 kg bag, of which coal

costs is sald_to be 6.0 pesos (excludmg Hi-cement). The proportion of costs

for fuel coal in the total cement costs is around 16.5%. If coal prices go

down by 10 to 20%, cement costs will be slashed by 1.7 to 3.3%.

An increase in the amount of OEA share and vitalization of the coal

- industry based on the rein#estment of the OEA share.

As it is stated in Chapter 2, coal producers must pay a certain
percentage of the sales to the government as royalty. This is called the
OEA share (Office of Energy Affairs Share). The OEA share amounts to

- “about 8% of the gross sales:

As the Master Plan indicates, if th_e coal production continues to

_ increase and the OEA share ratio to the gross sales remains at the present
level, the total amount of OEA share will increase. If we assume that the

coal price is lowered to the c'ilri'erit imported coal CIF price at 630 pesos
per ton in 2000, then the OEA share in the year 2000 will increase o
about 2.3 times as large as the present amounti (Table 2-3-4).

~ At present, the OEA share -goes-- dire-ctly into the government

" treasury, but the OEA has begun to work for the regislation through the
: -Congress, of a law 50 that the OEA share may be earmarked for the coal

industry. If this effort succeeds, a fund for carrying out various types of

" powerful. measures_ for the modernization of the coal industry such as low-
“ - interest loans, is developed. Through reinvesting this fund into the coal
industry, we can expect the coal industry to be vitalized.
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The total number of employees in the domestic coal industry in 1985
was 12,000, But, it was reduced to 6,500 by the end of October 1987. The
reason for the reduction was that some cement plants and Naga Power
Plant stopped to purchase local coal temporarily. According to the Master
Plan, the employment will be expanded to nearly 13,000 by the yeal 2000.

The total number of employees engaged dlreotly in coal mining is not large
when we look at the figure on a nat10nw1de basis. However, in areas such
as Cebu, the industry prov1des an important place for employment
because there are no other significant employment source to speak of
especially in mountain areas. This point should be paid attention to. With
& very severe economic condition such as this, we should reflect upon the
significance of job opportunities for over 10,000 workers (Table 2-3-5).

Furthermore, there are additional workers enipioyed in the stevedore
- works for coal at ports and harbor_s, the coal transport, and the other
related industries. Thus, it is said that the total number of persons
employed in industries and business related to coal amounts to several
tunes the total number of workers who are dlrectly ‘engaged in coal
mining. Acco;dmg; to a report issued by the Philippine Chamber of Coal
Mines. Inc., coal’s indirect employment is estimated at 9 times the size of
the direct coal mmmg employment, but the basis is not clear. ThlS figure
seems to be an overestlmate but the mchrect employment is undeniably

conmderable :

Now, if the competltweness of the domestlc coal lndustx y is improved
in the future, and the wage level of coal mine workers is raised, this may
_'help promote the development of coal mining communities, which in turn,
will also mduce commerce to settle. (At present, Lhere is no town or city
' whwh can be caﬂed a mmmg town. )

-Mastery and improvement of skills and technology in: the coal-industry, and

improvement of safety. -

- The technical level in-the Phxhppme coal mmmg industry is about fifty

| years behind that of other coal-producing countries, The productivity is on the .
same level as that in Japan 1mmed1ately after the end of World War I, The
:acmdent rate is high as well. The coal mine accidents in ten years between 1978

. and 1987 amounted to about 3,000, whmh killed at least 164 workers. The -
number of days lost came to 960, 000 Accumulated fotal of working hours
amounted to 7.7 million man. hours Wxth the present productmty, it means
about 300,000 tons of coal productlon lost. What matters most is not the decline
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in the production'_\r’olume, but loss of workers’ lives and threat that the accidents
pose to the family of the affected workers.

The woi*king environment of most mines is extremely bad, and is in a
~ dangerous condition. Except for PNOC-CC’s mines, w.orking'areas are limited
to where natural ventilation can sustain life, Needless to say, in this kind of
mines, spontaneous combustion easily occurs and often a big portion of the
reserve is destroyed, if not the entire mine itself.

Despite such bad coﬁditions, there is no or rganized training given to
workers except at PNOC-CC. The skill level of workers is qlute low. And the
level of engmeers cannot be descnbed as high either.

: Therefore, it is necessary to carry out systematic education and training,
~ improve the working environment through mechanization, and upgrade the
- techmcal level. Through the implementation of the Master Plan and educatmn
. and trammg at the Training Center, mastery of modern mining technology and
- skill and further improvement can be achieved. As for the accident rate, the
~ goalis to reduce it down to at least one half by the year 2000 (Table 2-3-6).
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Table 2-83-3 - Coal Costsin G_enerafion Costs -
 (Posos/KiiD
fulfired [ Gt cote | Colamts | o g
Calaca (1986) .30 0.39 30
Visaya 174 0.83 l48
' TaBle 2-3-4  Outlook of the OEA":Sha_I'e
Production Price Amotnt “of . DBA.Share
L ' 7 Product10n‘ SORNR
1,000 T " Pesos/T | Million"Pésos | Million Pesos
1988 1,222 800 91 29.3
2000 3. 627 630 2, 285 68, 6

Note :(D Coal prices are assumed to be reduced due to the costs slash shown in
T-9-3-2. Same -holds on bereafter,
@ Average heat value is assuned to stay same for the future, Same holds

on hereafter,

Table 2-3-5  Outlook of the Coal Mixiing Employment
Production Employment
Undereround Open-Pit Total Undérgroﬁnd Open-Pit Total
(1,000 ) | (L0 |
1987 476 639 | 1,169 - © 4,9 1.6 6.5
1989 625 615 1,240 9.0 1.3 10.3
2000 1,782 1, 845 3, 627 9.0 3.9 12.9
Note : 1989 is used as the standard year in the. Master Plan

The productivity of underground mines is expected to 1ncrease hy
approximately 10% per year after 1989,
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Table 2-3-6

Statistics of the Coal Mining Accidents (1978 - 1987)

Unit

Undefground ~ Open Pit Total
PATAL Accidents 146 8 154
Non-Fatal do— | 1125 115 1, 240
L.T. A C=A+B | — do — 1,271 123 1, 394
CHLTA ol o=do— | 1609 102 1,711
| Total BCHD | - do — 2, 880 225 3, 105
| -Days Lost 1,000 Days 912 49 961
CMHW ) . Man H. * ¢ 21 165
PR [ of. Note | . 8.80 CB00 | 845
5.8, [ | cf Wote | 6917 2401 | 5829
Note ¢
LA weees LOST TIME ACCIDENT
N LT A e NON LOST TIME ACCIDENT
M H W - Manhours Worked = -
CURR e - FREQUENCY RATE

No. of lost time accident X 1,000, 000

F.R=
' Total manhours worked

SR e SEVERITY RATE
- Total number of days lost X 1,000,000

S‘Rz
. Total ‘manhours worked

:: *_M;Mah H - Million Manhours -

Sourse : OFA, April, 1988
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2-3-2 Effects on the National Level

a.,

Effects of coal production increase anﬂ productivity improvement

al

Impr ovement in the ratio of value of coal pr oductlon to C‘NP

The total value of coal productwn in 1987 was about 800 million pesos (1 2
million tons of coal produced X 700 pesos/ton), which r epresented 0.12% of
GNP. In 1986, this ratio was 0.15%. The reason why the ratio worsened in
1987 is that both coal production and coal prices declined with increased
GNP. Now, the value of coal produetion is given in terms of sales, and not
in terms of value added. On the other hand, since GNP is the total of all
the values added, the ratios given above are dlfferent from the figures
representing the relative welght of coal in GNP, However, since the
proportion of value added in the total productxon amount for coal is high,
the above figure can be used as a rough yardstick for the weight of coal in

~ the GNP. . . .
This ratio is expected to chmb from {) 18% to 0 20% by the year 2000

(Table 2-3-7).
Foreign exchange savings

In October 1987, the Phlhppme Chamber of Coal Mlnes, Ine.
presented a report to the Phlhppme Senate. It insisted on the 1mportance
of the coal industry and opposed any reduction in the duty tariffs for
1mported coal. According to the report, the domestie coal pr oductlon have

- saved $96 million in foreign exchange in 1985 and $69 million in 1986. In

1987, local coal production served fo save about $60 million of forelgn
exchange, according to an estimate _by.the JICA team. In the next 13-
years (from 1988 to 2000), the amount of foreign exchange savings from
the d_om'eétic_coal production is estimated to amount $1,666 million for the
entire period, or an average of about $120 million per annum. This
estimate is based on the dssumptlon that domestic coal produn,tmn
substitutes for oil 1mports, and has been calculated by the followmg _

formula, L | |
Total savings in foreign exchange = Domesﬁ_c coal producﬁcn {tons)
(9000BTU/Ib) X 3.14 bbl crude oil/ coal-tons X $16/bbl.

. Assuming that domestic coal serves to substitute for imported coal, foreign

exchange savings would 'be $935 million during the 13-years from 1988 to
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2000, or an average of about $72 million per annum (Assuming that the

- price of imported coal is $30 per ton, CIF, 9000BTU/Ib).

In either case, the amount of foreign exchange used to import
machinery for the coal mine development is not included. We will discuss
this point later, _ '

‘The total exports of the Philippines in 1986 was $4.8 billion, its total
imports was $5.0 billion, and its trade balance, therefore, was $200 million
in the red. And when we consider the fact that the huge accumulated
external debt is the major restrictive factor on the_' economy and the
government finance, the significance of the contribution made by the

‘domestic coal pr_'o_duct_ion to foreign exchange savings is very important.

And we can state that thé_ceiling for economic growth is raised
significantly by the savings (Table 2-3-8), '

Improvement in energy self-sufficiency

- Coal consumption, including imported coal, among the total energy -

~ consumption increased frem 1% in 1980 to 6.8% in 1987. In the NEDA’s

MediumaTenm Philipp'ine Development Plan for 1987 - 1992 (approved
and adopted in 1986), the ratio for coal is to be raised to 12. 23% in 1992.
Moreover the 1nd1genous coal is targeted at 11.15% of the total energy. In
thls plan the production of indigenous coal in 1992 is pro;ected to be 3.9
times (on the heat value basis) the volume in 1986, Considering that the
actual result in 1987 was a httle 1ess than the px evious year, this goal is
probably too high. . ' _ ,

In summer of 1988; the revision of NEDA’s Medium-Term Plan will
be announced. According to the OEA, the first pillar of the energy policy
in the revised plan will be the improvement of self-sufficiency in energy.
Along this line, setting the goal of increasing domestic coal production in
1992 to 2.4 times the level in 1987 (on the heat value basm) is being
dlSCHSSed now.

Coal consumptlon (mcludmg imported coal) in the total energy

- consumption will increage from 6.8% in 1987 to 21 -24/% in the year 2000.

If the local coal production in the year 2000 is to be about 3,600, 000 tons,
as set in the Master Plan, the ratio of domestic coal in the total energy
consumptlon is projected to increase from 4.1% in 1987 to around 11 - 12%
in 2000 (Table 2-3- 9) ' '
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a4,

Increase in income fax imposed on the coal mining industry -

In the coal mining indﬁstry,_ ‘income/sales ratio is repoi‘tedly around

- 25%, Income tax rate is 35%. Based on these data, we have estimated that

the income tax imposed on the industry will rise from 86 million pesos in
1988 to 200 million pesos in the year 2000, about 2.3 times that in 1987
(Tahle 2-3-10). |

Impact on Ixiterfindustry Relations

~An input-output table for 1983 has been established for the

- 'Phxhppmes According to the table that have been published, the coal

" industry is included in the non-ferrous mining and quarry ‘industry, and

its relative weight in this category is only 40%. ‘Therefore it is not
appropriate to analyze the impact on mter-mdustry relations due to an
expansion of the coal industry on the basis of these published data, NEDA
has extracted the data for the coal iridustry alone from the computer files.

According to this, an increase in local eoal production costs by one

. peso will result in the increase in demand of related prociucts as shown in

Table 2-3-11.

" An increase in coal production costs by one peso Would' lead to an

“Increase in total production costs of the backward industries by 2.14 pesos.

Backward mdustrles (coal consummg 1ndustr1es) are mdustrles which
prov1de an mput to the coal mlnmg mdustry, 1ncludlng itself,

' The 1mpact of the coal mining mdustry on the backward industries
ranks 11th among the 25 sectors of the industries.

Cost beneﬁt analysis

While an expansion in the coal 1ndustry w111 hrmg about 1ncreasmg
benefits, it cannot be denied that various types of negative effects will
emerge also. The following negative effects may be mentioned. .

@ Because domestic coal has a higher “S” content than 1mported coal,
there is an adverse iropact on the env1ronment such as the problem of

SOx.,
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@ Because the heating value of local coal is low, the equipment capacity
for thermal power generation plants and cement plants is reduced.
When the heating value does not reach the standard design
specifications, the restilting loss becomes particularly serious.

(@ Because domestic coal has a high ash content, and moreover, the ratio
-of ash is unstable, the quality of cement becomes unstable.

@ As the use of domestic coal increases, the high ash content may induce

Ca problem in terms of waste disposal. If the waste materials are not

‘disposed in an appropriate manner, they may cause environmental
‘problems. An increase in the ash disposal cost cannot be avoided,

- ® Besuies these the Enwronmental Management Bureau pomted out

the followmg problems, Land damages caused by coal mine
development pollutlon of streams and reducmg aquatic life by acid
dramage from mmes and occupatmnal hazards-accidents and
respu atm y dxseases, generatlons of dust and solid wastes produced -

_ whzch could be a source of acid mine dramage fugitive coal dust in coal
transportatlon and storage The Bureau also mentions the carbon

* dioxide green house effect as a common problem of fuels which contain
carbon

Tiis poss1ble to deal w1th mosf of these problems technologlcally In

the Master Plan, countermeasures such as the installation of coal-washing

centers, etc., are recommended. Fluidized bed combustion, for example, is
available for low heat value coal. We. suggest that a study concerning the |

| 'mtroduetmn of world 1eadmg Japanese pollutmn eontrol techniques

a :should be made

. The quantltatwe analys1s of the neg‘atlve effects due to the increased use
- of local coal, taking these countermeasures into consideration, may be left

as a task to be resolved by future efforts.

. Idea of deferring the develepi'nent. of ddmestic coal..

At present energy prxces are low on an 1nternat10na1 level, and no

| drestlc price increase is antlcipated for the time being. On this premise, it

might also be argued that it would be xiore advantageous for the country

“to-defer its development of indigenous resources while energy prices

remain low, and to increase the ratio of imported fuel. While there are

" . good reasons for this opinion, the JICA team has reached the view that the

—-129~



development of domestic coal should not be deferred. The reasons are as
- follows: '

@ To a large extent, improved international competxtlveness of domestic
coal will be achieved through the expansion of the scale of the business
enterpx ises and the individual céal mines, This pomt is clearly shown
in the estimate for the cost structure for coal to the year 2000, and it is
also a lesson taught by the experiences of developed countries.

' @ Unless the goal of expansion is continually pursued and realized, the
competitiveness of domestic mines will decline and a number of coal
‘mines and coal companies will be compelled to close. down. It has been
pointed out by the Phlllpplne Chamber of Coal Mines that onee a coal N
mine is shut down it will collapse Whlle itis not totally 1mposs1b1e, it
_ will be extlemely expenswe, and it wﬂl take at least five years to
recpen it Also, $6. 5 bﬁhon mvestment in the coal industry will be
senously affected, if not gone to waste Moreover the government
revenue vnll be dlmlmshed The most 1mportant problem concerns the
'somal and pohtlcal consequences resultlng from mass lay-offs of
: workers, the Chambel points out. And although the Chamber does not
include this in its document glven “the present SItuatlon of the
Philippine economy, an adverse effect on foreign exchange due to the
“deferred development of domestlc coal w111 calise a more serious

' 'problem

If the development of coal were delayed both the advantages and
'dlsadvantages in terms of the econoxmcal e‘Tects due to the development of
indigenous coal will be reduced. Towever, if domestic coal were to remain .
at a level not competitive against imported coal in price and qnahty,
deferring the development of domestic coal would minimize the burden on
users, and would increase the advantages of the national economy. What
matters most is whether or not the international competitiveness of the
“industry can be strengthened at an earlier period through the
1mp1ementatlon of the Master Plan. The coal mining mdustry in the
. country is at the begmmng of 1ts growth phase Fosterlng and
encouraging it wouldbe a better pohcy

—130—



The effects of investment on coal development and infrastructure

- In implementing the Master Plan, the investment for coal development is
needed as shown in ‘T'able 2-3-12.

* In addition, infrastructure investment is needed,

Both of the investment will generate an increased demand for mining
machinery_and equipment, cement, steel products, lamber, gravel and ete, The
increases in the nm_nber of jobs due to the induced demand, including
_construction jobs, will be quite' gsignificant. In particular, higher cement
demand will push up the demand for coal, thus creating a spiral-like multiplier
effect, These will have a positive effect on the Philippine economy.

One negatxve eﬂ'ect is that the import of mining machinery and etc, will
increase. Under the present conditions, imported machinery is said to aceount
for 85% of the Investments in Semirara, and 65% elsewhere. Raising the level
of self-sufficiency in mach'iner'y' etc. is one of the tasks facing the economy,

Economic benefits of the Coal Industry Technology Déveloprnent Center

It is extremely difficult to measure the economic benefits of the Center.
The Center is intended {o act as a nucleus in the vitalization of the coal mining
industry in the Philippines, and without the Center, it will be difficult to
increase the domestic coal production. From this standpoint, the OEA reckons
“all the _ecoh_o_mic_ t-,be_nefi'ts due to. increme_nt of coal production after the
establishment of the Center as benefits of the Center. (Table 2-3-13 and 2-3-14.)
According to this view, from 1990 to 2000, foreign exchange savings totaling
$295 million can be expected due to increased domestic coal production. Also,
the government can count on a revenue increase of 551 million pesos due {o an
increase in the OEA share and the income tax. (The OEA assumes a domestic
coal prlce of 800 pesos per ton through the year 2000). '

‘Because the productmn 1ncrement through 2000 equals about one third of
the production; the economic impact will be equivalent to about one third of the
economic impact of the coal m_dustry as a whole. However, it is questlonable

“whether this economic benefit could be solely due to the Center. Rather, it
should be considered as a combined effect of three factors: the coal development
* investment, coal related infrastructure investment, and the Coal Industry
Technblogy Development Center itself. This, however, is by no means meant to
underestimate the significance and the impact of the Center’s establishment.
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Table 2-3-7.  Forecast of Indigeneous Coal Production per GNP

2000

Iten (nit) 1987

) Case A j.Case B

A. GNP (1987 Prices, Billion Pesos) | 688 | L1297 | 1146
'B. Amount of Local Coal Production, Miliion-Pesos) 818 2,285 | 2285
C. B+A (%) R N Y I N B

_ the : Majur Assumptlons
GNP Growth Rate (1987 2000£ﬁ)
. Case A 5% p.a, -
m®8.4%pj;
LLO;&I.anl Produc{ion  1§87__1.2 Hillipﬁthééru-.
| 2000 3.6 Million Tons
Local Coal Prices 1987 700 -P/T = (Actual Price)
2000 - 630 P/T

Table 2-3-8 Estlmate of the Foreign Exchange Savmgs by Indlgeneous Coal

Production
| © (Million dollars)
o | ~ Case A | _ Case_B.
- 1988, B | N AR
2000 L e BTN
19882000 Y
: Total ‘ - ~ L5e6- o 930
'“Averﬁgé p.§h | .: ) 190 : H;;' .-_ 1 _'f?zl
Note : Case A —— Dil is assumed to be'replﬁced with: lbﬁal coél
Case '8 — Imported coal 13 assumed to e’ replaced wlth Iocal

coal,
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Table 2-3-¢  Qutlook of Indigeneous Coal Ratio in the Energy Consumption

(Million Barrels of Fuel 0il Equivalent)

1987 2000
_ (Actual) Case A Case B
Epefgy Consumption A 99.4 127.5 145.2
| Cﬁéi_Consumption - B 6.8 ' 30.2 30.2
B+A=C (%) 68 23.7 20,8
Local Coal - D 4.1 15.8 15.8
D+A=E o | 41 12 4 10.9
Note : Major Assumptions
1. GNP‘Growth'Rate, etc.
(1988-2000)
_ Lase:A Case B
GNP Growth Rate | 1% . 59% p.a.
Elasticity = Energy Grbwth Rate 0.5 _ 0.6
- - =~ GNP Growth Rate | :
Energy Growth Rate _ 2% s 3% pa

2. 1987 : (Source) 0EA Planrig Services, 2/15, 1988
2000 : Coal Consumption 7,441,000 tons (10,000 BTU)
Local Coal 3,900, 000 tons (10, 000 BTY)
1 ton(10, 000BTU) = 1 X 252/453, 6x 7,361 (0i£ eauivalent)

3. Bnergy Growth Rate /GNP Growth Rate in "Devélobmenf Pian” (1987-1992)
~1,06%.6. 8% 0.6 o | |
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Tablg 2-3-10 Outlook of Income Tax on the Coal Mining Industry - |

.Production | Price Amount of Income Tax - |
Production
1,000 T Pesos/T | Million Pesos| Million Pesos
| A | B | C=AxXB | Cx25%x3%|
1988 1,222 800 o8 8.6
2000 | 3627 630 2, 285 200. 0

Note : Basic assumptions :
Production — based on the Master Plan,
Price — Prices are assumed to be lowered to §30 pesos/tdh,

Net income — 25% of gross sales

Income tax rate — 35% of net income,

Tablel 2.3-11 Technical Coefficlent of the Coal Mining Industry in 1983
Industries which make inputs into the

| Coal Mining ~ Technical Coefficient
Wood and wood prods. ' . 0.003 |
Paper; publishing and printing ©0.002
Chemicals and chem. prods. excluding - 0.065
petroleum _
Petroleum products ' - 0.154
Metal prods. & machinery 0,083
Constructlon _ - 0.045
Electricity, gas and water 0.026.
Trans., storage & communication - 0.043
. Wholesale & retail trade - - .0.055
Finance, ins. and real estate 0.008
Private services : 0055
Total intermediate inputs ' 0.538
Salaries and wages 0137
Operatiﬁg gurplus 0.325
Total primary inputs o - 0.462
- Total inputs ' 1
input ' '

Note: Technical coefficient = — S
: coal mining output
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Table 2-3-11 Estimate of Modernization Investment in the Coal Mining Industry
(1990 - 2000)

(Million Pesos)

Inderground
: Total Open-Pit Grand Total
Malangas | Steep Slope
Step 1 sk - _
92 69 161 154 . 315
(1390—1892) . :
Step 2 . '
) 0 320 320 154 474
(1593 —1996) : . :
Step 3 . - e
: ] 736 136 B 136
(19972000 . : _
Total * | _
82 1, 125 1,217 308 1, 525
(1980 —2000> _ ,
Note:

1. Investment for undergreund mines is hased on model analysxs
2 Investment for open- plt is based on OBA information below :

._upen pit —— new mines P 300/t
— expanding mines P 150/t

: Here, (F250/t)‘<(1ncrease in productlon of open-pit ‘mines) in each step
is. assumed

3. % This 1nvestment {s'néeded in Step 1 or Step 2.

4, Investment for mild slopé mines except Malangas mine is included in that
uf steep slope mines,
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Chapter 3 .
Research fer the Coal Mining Technology
| Development Center (Phase II)






‘3. - Research for the Coal Mining Technology Development Center (Phase 11}

3-1, Basic Concept of the Technology Development Center

As mentioned above, the pur pose of the establishment of the proposed Center is
to solve various problems arising from the Master Plan study for the improvement of
underground medium-and small- scale coal mines and to provide the most effective

and comprehenswe trammg for engineers and workers, an essential requirement to

achleve mnovatlon or 1mp1 ovement in coal mining technology.

Therefore, _the vole of the proposed training center is to act as a part of the
‘Master Plan for coal mining technology development.

. For the establishment of the construction plan of the proposed Center, the

following cautions and considerations have been taken into account:

1)

R
- part of the working mine, but thls_had been changed to a portion of the

" The location of:t_he proposed Center shall be in Cebu island where most of
: the underground medium-and smali-scale coal mines to be improved exist.

The lot for the center has to be a government land.

' The Center shou]d conmst of & main cenfer to carry out semmars and

training sessmns and an expeumental mine for training in mining
systems to teach all practical aspects of mine operatlon including coal
excavatl_on, transportation, ventilation, drainage and safety. The location

“of the eﬁiperimerital mine will be restricted in thelPN_OC—C_C’s Uling mine

site which is the only available government owned coal mine in Cebu
island. : '

" The scale of the Center including the required rhachinery and :equipment
~ has to be demgned for the 11m1ted size based on the number of trainees to

be recruited. The main center should compnee a director’s room, rooms for
Jecturers, rooms for trammg, safety, rescue, and machinery training,
auditorium, workshop, coal analysis room, 11brary, dormitory rooms, and
fac1hties for lecturers and tralnees

At first the expenmental mine was programmed to be constructed in a

Dona Margarita seam away from the active working areas near the

. surface. The experlmental mme must be planned i in order to teach coal
_'excavatmn m two kmds of mmmg faces buch as steeply dipping stope and

) moderately dlppmg short wall faces. Moreover, ‘practice on coal hauling

: from the mining face to the surface through scrapers, conveyors, and mine
" cars is also niecessary. Maintenance of the experimental mine will be the
" responsibility of the OEA. However, the OEA should secure PNOC’s
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5)

6)

supportin conducting rescue operations in case of emergency in themines,
All negotiations related to the experimental mine have to be made by the
OEA _ " _ _

itis essentlal to draw up curr 1cula by puttmg emphasns on the nnportant

1tems in solving pmblems under the master plan study and 1mprov1ng
productw1ty The curricula will consxst of seminars for owners and
managers, trammg sessions for engmeels by concentx atmg on the'
technical aspects of exploratlon, production, safety, machinery, equipment

_ maintenance, and coal quahty control, and training for workers focusmg

on practical aspects in the fields of ‘safety, mining, and machmery and

: equlpment maintenance, .

Asa practlcal measure in executing the master plan technical assistance
by dlSpatchmg foreign. experts (mining, safety, mechanical, electrical,
geology, and coal quallty control) for the initial introduction of
innovations on undergmund mmmg prlor to. the construction of the

_trammg center would be requlred When the training center is completed,
the forelgn experts will become lecturers and teach in the center together

- with the local assistants who may m1t1a11y work in an assistant role.

7)

8

9)

- These local assistants will become lecturers later after the completmn of

the technology transfer from the forezgn experts. They have to be sourced

~from the OEA or PNOC CC if the Center is operated by both the OEA

and UP some of the lecturers will be sourced from the UP,

The machinery and eqmpment will consist of teachmg materials, |
_ equlpment and ﬁxtures, vehlcles for the main center, and the equlpment

and fixtures for both underground and surface of the experlmental mine,
The pr ocurement of these machineries and equlpment shall be made into

'_ two stages according to the degree of urgency. In the ﬁrst procurement,
“items for safety, mmmg, me(,hamcal malntenance, hauhng, and boring

equipment for exploration to be needed in the earlier stage of the
technology improvement project. On the other hand, the ﬁlgltal logging
system, fluorescent analysis eqmpment and a bus are mcluded in the
second stage belng less priority. ' IR

The chief of the for elgn experts will be an adv1ser workmg under the direct

7 control of the chrector untli the completlen of technology transfer

The Center will, basically, be operated by the OEA, In order to maintain
proper management and operation, an operations cornmittee for the

determination of the Center’s basic policy and management committee for
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10)

making actual operating and management schedules will be established.
The Director of the Center shall be appointed by the OEA.,

The OEA will have to assume responsibility in obtaining the operating
costs amounting to nearly 4.8 million pesos, from a part of the government
share or donation from the coal mines concerned in proportion to their
respective share in coal production.

The construction of the Center should start after the following conditions are
resolved by the OEA. '

a)

b}

¢}

A law shall be passed to allocate a part of the ORA share for the operating

costs of the Center or to be included in the OEA annual budget.

Proof of undertaking that each coal mining company will contribute a
certain amount per tonne produced in case a) is not yet resolved.

A site for the Center shall be acquired without compensation,

Approximately one year would be required to solve the various problems arising
on the Philippine side. In view of the following requirements, it seems probable that
the construction works for t_he Center will commence in May, 1989 (Figure 3-3-1).

a)'

b)

It is urgently necessary to carry out the training for teéhnelogy
improvement in order to derive maximum economic effect from the
activation of the coal mining industry.

The proposed technology transfer has to be accomplished as early as
possible by considering the importance of a stable Supp]y of indigenous
energy for the country’s overall energy requirement and security when the
supply of steaming coal market is tightened in the future (This may
presumably happen in 1995). '
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Figure 3:3.1 PROJECT TIME TABLE FOR THE COAL MINING TECHNOLOGY DEVELOPMENT PROJECT
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3-2 Curriculum

A.

.General and Basic Requirements

“For urgent promotion of the coal mining industry, a carriculum for the
training ‘center should cover all fields including coal mining, all stages from
operation & management of coal miries to improvement in technology and
skills. In addition, transfe_f of foreign technology applicable to the Philippines
should be achieved through training at the center. : :

Training programs are composed of three main courses, i.e., courses for
managers, engineers and workers, Special training sessions for both engineers
and workers are to be conducted at the center. '

Each course should be divided into several classes aceording to the level of

o techniéal‘feipértise and job description. Appropriate number of trainees and
duration of each class shall be 20 and 2 to 6 weeks, respectively, taking into

accoiint the state of the industry. It is also desirable that urgent training on
safety and mining should be provided several times a year.

" Tt is desirable that training programs for engineers should include case
studies on _a_ci;ual mine development in the Philippines and overseas countries
in addition to the ordinary lectures. Through these training sessions, engineers
will learn tr_oi;tble-shobting procedures so that they can develop and introduce
new technology by themselves.

‘With respect to training for workers, emphasis is placed on safety training
and equipment maintenance. Another aspect of the training is to improve skills
presently owned and get workers accustomed to new technology. These

_ training sessions should be conducted through practice in the workshops and
~ the experimental mine.

Propose& Training Curriculum

Training Course for Managers

- This course should be mainly composed of investment decision, long term
mine planning and management approach. It is appropriate fo hold seminars

‘several {imes a year for each issue in Manila or Cebu. Lecturers for seminars

are to be secured from or outside the Center depending on the issues handled,
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Training Course for Engineers

This course shall be composed of 6 subjects such as geology, exploration,
mining, safety, maintenance and quality contrd]/utilizatioh ‘Among these
subjects, exploration pr ograms shall be conducted mainly at the mine site usmg
~ a mobile drﬂlmg machine. Other programs shall consist of lectures, case
| studies and practme in the workshop and the experlmental mine,

It is desirable to hold safety, mining engineering and exploration courses
twice a year, and others once a year. Duration of these programs should be 4 to
6 weeks and 15 trainees for each program is appropriate,

Training Course for Workers _

_ This course shall be compoéed of b courses such as safety, developmenﬁ'
] coal wmnmg, mamtenance of eqmpment and generatlng sets. Emphasis should
be placed on practlce in the Workshop and the experlmental mine for
'k 1mprovement in skills. These courses shall be held 2 to 4 tnnes a year, except
for maintenance of generatlng sets (once a year)

Duratlon of these courses shall be 2 to 4 weeks with 25 tralnees at

maximum for each classis apprcpnate -
Subjects and contents of each trammg course shall he as follows
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Table 3-2-1 Curriculum

Excluding Managers

. —_ o Max.
Subject Term Frequency Trainees
M
% 5 ~ 6 Issues Full Day 1/Year for Each Issue 20
G .
R
B (S}eulogy & Geological 6 weeks . 1/Year 1b
urvey UM : -
N :
¢ | Geology & Drilling 4 weeks 2/Year 15
1{} Safety & Rescue 4 weeks 2N ear 16
E |Mining Engineering 8 weeks 2/Vear 15
I —
Equipment Maintetian : 15
R qulipm A ce - .
g | &Engineering 5 weeks HYear
Coal Quality & o .
Utilization 6 .weeks 1/Year 15
| Safety, Rescue & First
w 1Aid : 2 weeks . 4fYear 25
0 r
R | Mine Development 4 weeks 2(Year 25
IE{ Coal Winning - 4 weeks 2/Year 25
R Mair.ltenance of Mine '3 weeks ' ofYear 25
S | Eguipment _ : _
Maintenance of :
Generating Sets 2 weeks 1/Year. . 25
Total 77 weeks 'Potal No. of Trainees 410
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PROGRAMS FOR MANAGERS

(1) Mine planning and Investment
Decision Methods
2) Co.al.Preparation Methods and Costs
(3) Exploratib_n Investment Dec'isidn Networ:k
(4) | Economic Aspects of Coal Utilizatién
: (5) Understanding Filipino Values'r
~{6) Computer Application in coal Mining

PROGRAMS FOR ENGINEERS

1. Geoldgy and Geological Survey - 6 weeks

(1) Coal Geology

" Sedimentation and Environments
Coal Bearing Formations
Structures

- Paleontology
Petrology _

(2) Geological Survey & Drilling
Field Mapping
Drilling
Core Logging
Correlation
'Sampling & Sample Preparations
Calculation of Reserves

(8) Mine Surveying & Drafting

Surﬁrey Equipment & Uses
Road Surveys
Topographic Surveys
Underground Surveys
Solar Ohservations
Drafting

‘One Day/Once a Year

" once a year



Survey Calculations

2. Geology and Drilling - 4 weeks
Drilling
Core Logging
Correlation’
Calculation of Reserves
Operation and Maintenance of Drilling Machine

8. Safety & Rescue —4 weeks
(1) 'Saff_aty

Coal Mine Safety Rules & Regulations
Coal Mine Safety Rating System
Gas Detector & Measurements
Accident Investigation
(2) Mine Rescue & First Aid
Rescue Establishments
Practicum on Rescue Operations
First-Aid Training
Mine Fires & Explosions
Ventilation Flow
Emergency Procedures & Organizations

4. Mining Engineering — 6 weeks |
1) Feasibility Study for Coal Projects
' Cost'E_stimation o
Economic Analysis
Risk Analysis
Marketing Aspects
Long Range Planning
Calculation of Reserves
 Statistical Analysis

Twice a Year

Twicea Year

Twice a Year



(2) Mine Design & Engineering

Ground Stresses

‘Mine Layout

Production Planning

Equipment Selection

Cost Estimates

Enwronmental Protection

Case Studies on Mine Developments & Plannmg

(3) Underground Mine Ventilation

- Ventilation Theory
Ventilation Planning
Ventilation Surveys
Fan Tests |
Ventilation Programming

Equipment Maintenance & Engineering -5 v-veéks ~Oncea year.
(1) Safety Equipment Repair & Calibration 7

Cap Lamp B

Methane Gas Detector

Carbon Monoxide Detector

Rescue Apparatus
(2) Applied Mechamcal Engineering °

Introduction of Mmmg, Heading, Transportatlon

Fans & Pumps -

Preventative Maintenance af Mlnmg, Transportation, Pumps, Fan &
Electnmty Generator (half a day for lecture and the rest for practice for

each equipment)
(3) Applied Electrical Engineering

Explosion Proofing )
" Blectrical Motor Operations & Repairs '_
Wires and Cables Load Specifications & Uses ,
Sensors and other Electrical Apphances for underground coal mine
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6. Coal Quality and Utilization ~ 6 weeks

(1)

(2)

(3)

Coal Preparation

Beneficiation
Blending
Size Reduction

‘Screening

Storage
Briquetting

Quality Contro]

Sampling & Sample Preparatmns
Proximate Analysis

Ultimate Analysis

Calorific Value

Sulfur Content

Ash Analysis

Size Analysis

Ash Fusion Test

- Grindability

Equlpment Spemﬁcatmns
Coal Transportatmn & Handhng

Port & Ancillary Infrastructures

Stockyard Facilities

"~ Transport Facilities

@)

Coal Receiving Facilities
Env1ronment Issues

Coal Burmng Systems _

Coal Combustion Prmclples & Problems

Coal Combustion Techmques

4 Envxronmental Aspects

Ash & Dust Dlsposal & Control
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PROGRAMS FOR WORKERS

1.

Safety, Rescue and First Aid - 2 weeks 4 times a year

(1)

(2)

(3)

Safety
Coal Mine Safety Rules & Regulations

- Gas Detection

Safe Operating Procedures
Mine Rescue

Lecture and Actual Practice on Rescue and
Recovery Operations, Rescue Organizations

First Aid
First Aid Training

Mine Deve]opment - 4 Weeks _ Twice a year

(1)

(2)

3

4

Mire Development Techniques o

Introduction to different te.chniqueé, shaft sinking, tunnelling, Raising
and Mucking, and Equipment

Roof Supportmg

Lectures on Ground Movements and Geologic Structures
Practice on Timbering, Concrete Supports, Yieldable Arch, Rigid Steel
Supports, Roof Bolting, Steel Prop Setting, Suppm tmg Loose Ground.

Underground Construction & Concreting

Carpentry Jobs, Measurements & Levelhng,iMakihg of Concreting
Forms, Concrete Mixing, Blowing of Concrete, Concrete Mix Testing

Drilling & Blasting

Understanding the Types & Components of Exploswes Drxllmg
Patferns, Smoothwall Blasting, Secondary Blastmg, Permlssﬁale
Explosives, Auger and Hammer Dmlhng
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3. Coal Winning - 4 weeks _ Twice a year
(1) : Drilling & Blasting
_ Und'erstaﬂding the Types & Coxhponenté of Expl_osive#, Drilling
| Patterns, Secondary Blasting, Auger Drilling,
(2) ;‘ Steep Seam Mining Operations
_ Lectures on Steep Seam Methods -
Pfébticu_ni_ on Extraction Techniques
| . -(3) Longwall and SliortwailMihing

Tnstallation, Dismantling & Maintenance of Armoured Conveyor,
Hydraulic Props, Practicum on Hydraulic Props & Iron Bars, Longwall
Preparations, Caving of Back, Dust Control.

4. Maintenance ~ 3 weeks - - Twice a year
w Oﬁei‘ﬁtioris and Maintenance of Uﬂd_ex;ground Equl pment
Hoist, D_r_ﬂls, Leg Hammers, Coal P_i_cks, Conveyoré, _
Pneumatic Loaders, Air Hoist, Ventilation Fans
(2) -Repair and Maintenance 61’Pumps & Compressors

* Centr ifugal Pumps, Recxprocatmg Pumps, Submersible Pumps, .
*Sump Pumps, Statxonary Compressor.

. 5. - 'Repair and Maintenance of Generating Sets - 2 weeks  One a year

Diesel and Bunker Fueled Generating Sets
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