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Economice of Coal Use

The economics of the use of
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coal are examined with both high
The assumptions concerning future
energy prices, in terms of 1984 U.S. dollarse, are:

- 011 prices decline from $29 to $20/bbl 1in the second half of
the 1980's and increase at 1% per annum after 1990,

- Coal prices (for long~term

market) remain flat at $37/tonne fob Austra
cif ASEAN until 1990 and therecafter the fob

1% per annunm.

High Energy Price Scenario

contracts in the international

lia and 549/tonne
price increases at

- Oifl grices decline to $25/bbl and increase at 2% per annum

after 1990,

- Coal prices increase from §

1990 (and $57/tonne cif ASEAN) and

1% per annun thereafter.

37 to $45/tonne fob Australia by

the fob price increases at

The expected fuel prices after 1990 will have a major influence

on future decisions on fuel sources. The
for the perfiod 1990-2010 and the resultin

average “"levelized” fuel prices
g costs of electric power based

on a 122 interest rate and a residusl oil to crude oil price ratio of

0.85 are presented below in 1984 U.S. dollars:
Levelized Fuel Prices
(1990-2¢10) for: Resulting Cost
Physical Units  Hcating Units of Electricity
S$/million Btu mille/kWh
Low Energy Price Scenario
Crude 011} $21.50/bb1
Residual 011 $18.25/bbl $2,92 39 mills
Coal (cif ASEAN) §52.00/tonne $1.97 38 mille
Coal/011 Price Ratio (x) 672 97X
High Energy Price Scenario
Crude 011 $29.00/bb1
Residual 011 $24,65/bb1 $3.95 49 mille
Coal (cif ASEAN) $60.00/tonne $2.27 41 aills
Coal/0il Price Ratio (X) 572 84%
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On a heasting value basis, the cost of coal ia projected to be
572 to 67X of the cost of oil but the cost differentials for power gener~
ation, which is the principal market for coal in ASEAN, .re considerably
less because of the higher capital cost of the coal-fired facilities.
The major alternative fuel for power generation in ASEAN is natural gas,
In the low energy price scenario, natural gas 18 more economic than cosl
at gas prices below $3.50/MMBtu, and in the high energy price scenario,
gas ie economic below $3.80/MMBtu,

Coal Demand

Coal consumption 4in ASEAN 1s projected to increase from
4 million tonnes per annum (mtpa) in 1982 to approximately 24 mpta by
1990 and to between 36 and 44 mtpa by 1995. The distribution of coal
demand by country and by use is shown balow.

1983 1990 1995
- uillion tonnes per annum ~

Coal Demand By Country

Philippines 1.0 5.7 to 6.5
Thatland 2.3 13010 to 1700
Malaysia 2003 3.2
Singapore 50607 0to 1.7
Indonesia 0.3/ 279 13.5 to 15.7
Total 23,9, 35.8 to 44.1
Coal Demand By Use
Power Generattion 2.2 1644 24,8 to 33.1
Cement Production 1.4 6.0 8.4
Other 0.3 1.7 2.6
Total 3.9 24,1 35.8 to 44.1

The forecast demand of 24 mtpa in 1990 is considered to be
fairly firm since the new coal-fired power plants that account for most
of this demand are under construction. The increase in use by the cenent
industry results from the ongoing converaions of existing oil-fired
plants and construction of new coal-fired plants,

The projected increcase in demand for coal for power generation
from 16.4 mtpa in 1990 to between 24.8 to 33.1 otpa in 1995 1s based on
the choice of the principal fuel for new power plants being coal in the
Philippines and Indonesia and natural gas in Malaysia. Either coal or
gas may be used in Thailland, and coal, gas or oil may be used 1in
Singapore. Energy prices are one of the factors that will influence the
choice of fuel and whether demand reaches the low or high end of the
indicated range. In Singapore, and to a certain extent in Theiland,
lower oil prices and the influence lower oil prices will have on natural
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gac pricas will reduce the likelihood of coal being selected as the fuel
source for new power generation. In Indonesia, the choice of fuel for
new generation 1is expected to be coal in both fuel price scenarios
becauese of domestic resources and a commitment to use coal. However,
because of the influence that Indonesia's oil revenues will have both on
ite economic growth and 1its ability to finance new projects, a lower
demand for coal is more likely with lower oil prices, Conversely, in the
Philippines, an oil importing country, lower prices will tend to stimu-~
late economic growth and power consuaption,

Coal Supply

Coal supply from the ASEAN countries is projected to increase
to levels siuilar to coal demand in ASEA}_J.

1983 1990 1995
- million tonnes per annum -
Coal Supply by Country

Philippines 1.0 3.3 to 2.8 4.5 to 5.9
Thailand 2.0 8.8 12.9 to 13.3
Malaysia : - - -
Singapore L ’ - -
Indonesia 0.7 12.6 18.9 to 25.0
Total 3.7 24,7 to 25,2 36.3 to 44,2

The indicated range in production for the Thilippines reflects
the preliminary planning stage of some of the proposed new mines and the
poseible lower level of domestic demand. Although no production is shown
from Malaysia, the potential exists and production 1is quite probable in
1995, particularly in the high energy price scenario.

The major increases in coal production will be on Sumatra and
Kalimantan in Indonesia and at the Mac Moh mine in Thailand gerving the
mine mouth power plant. The mines on Sumatra are now being developed
whereas devclopment 1s Just about to start on a major scale 1in
Kalimantan.

Mining costs in Kalimantan and at the Ombilin mine in Sumatra
are expected to be competitive with internationally traded coal in both
the low and high coal price scenarios. Costg of production from most of
the other mines in ASEAN will be similar to the high price scenarto of
$60/tonne cif and will be used to serve domestic markets,

The range of coal production in Indonesia reflects the possible
range of Comestic and international demand that may occur and the posai-
ble range of coal prices. As in the case of demand, there is a greater
likelihood that the higher end of the range of 36.3 to 44,2 mtpa will be
achieved if oil and coal prices increase as outlined in the high energy
price scenario,

(x1)



Coel Trade

The Philippines, Thailand and Malaysia, and Singapore in the
high forecast, are all projected to be coal im[:rters. Although a net
importer in the medium term, Indonesia is projected to be a major
exporter by 1990. The projected quantities of imports and exports are:

1990 1995
= million tonnes per annum -
Imports
Philippines* 0.3 to 0.6 0.4 to 0.9
Thailand 0.4 0.5 to 3.7
Malaysia 2.7 3.2
Singapore 0.0 0.0 to 1.7
Total 3.3-3.6 4,6-9.0
Exports
Indonesia 4.7 5.4 to 9.3

* Based on Philippine demand and supply fipures from previous tables
adjurted for hlieatiny values. The higher figure of 0.9 mtpa in the
Philippines in 1995 1s considered more likely to occur in the lower
energy price scenarfu, Figures may not add due to rounding.

Although Indonesia's exports closely match the required imports
of the other ASEAN countries, 1t {s unlikely that Indonesia will serve
all, or even moust of those markets. Indonesia will be serving other
markets in northern Asin and the importing countries will, in general,
prefer zome degree of diversity in coal supply.

Required Investment

The projected investment required to mine, transport and util-
1ze the coal will total some $§9.4 billfon to 1990 and between 54.2 and
$7.8 billion between 1990 and 1995. A large portion of the facilities
making up the 9.4 billfon by 1990 are under construction. The breakdown
of the {nvestment requirements 1s shown below in 1984 U.S. dollars.

1984 to 1990 1990-95 Total
- $ millions -
Philippines 810 470 to 830 1280 to 1640
Thafland 1970 890 to 2010 2860 to 3980
Malaysia 965 630 1590
Singapore - 0 to 800 0 to 800
Indonesia 5610 2250 to 3550 7860 to 9160
Total 9350 4240 to 7820 13590 to 17170
Coal Consumption 5550 3510 to 5780 9060 to 11330
Coal Mining 2760 470 to 1380 3230 to 4140
Coal Transportation 1040 260 to €60 1300 to 1700
(xi1)



Policies and Institutions

The policies with respect to coal utilization in thc ASEAN
countries sepecify eitlier that coal is the major source of fuel for
thermal power generation and cement production or that the fusl sources
for these uses are diversified to include coal. Subsidies on oil, which
previously inhibited coal use, have now been removed 4in all ASEAN
countries and in some instances there are substantial taxes on fuel oil.

Policfes with resprct to coal production, particularly the role
of government and the incentives to domestic and foreign private sector
companies, vary from country to country, In a number of instances,
clarification and improvement in guch policies are required to achieve
production potential.

Although the institutions are in pPlace to develop, transport
and utilize coal in the ASEAN countries, the absence of edequate timely
information, cumbersome project fmplementation procedures and the lack of
co-ordination between the 1institutions within each country, are poten-—
tially the largest constraints to coal development in ASEAN, In parti-
cular, there 1is the need for more co-ordination in the planning and
implementation of coal mines and facilities required to transport and use
coal,

ASEAN Co-operation

The two main areas for co-operation within ASEAN are coal trade
and the exchange of information and experience. Coal trade may take the
form of the four importing countries importing part of their requirements
from Ilndonesia or po3sibiy making a joint finvestment in a opine in
Indonesia.

The opportunities for the exchange of inforuwation stem from the
similarity of the facilities that each country will be installing and the
relative timing of these installations. Two of the countries are pre-
sently coumissioning coal-fired pover plants in the 300 to 400 MW range
and over the following ten years the other three countries will poten-
tially be commissioning similar facilities. Similarly, the Philippines
1s well advanced 1in the types of transportation facilities the other
countries will need. There are major opportunities for the countries
which are more advanced in a given field to provide training to the
others.

(xi11)
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Agreement for Consulting Services Between
Fuel Supply Service, Inc. and Economic Development
Foundation, Inc. Effective February 11, 1985

Final Report

Summary of Meetings/Presentations

Tuesday, February 26, 1985, at Brookhaven National Laboratory

The purpose of this meeting was to review the presentations, by the various
contractors, of the results of the comprehensive assessment, prior to the final

presentations at the Philippines, lat=r in April.

Specific Comments

l.  The rheological work that was done by Brookhaven shows that the Power
Law lntiices (PLI's) were in the range of 0.5 - 0.6. This shows a high
dégree of pseudoplasticity, which is very desirable. To date, almost all
of the slurries analyzed by FPL tended to be dilatant (PL] greater than
1.0), with the exception of a no additive, lower concentration
(approximately 54% solids, by weight) slurry. The PLI of this particular

s_lu’n;y was approximately 0.8,

2, -The’ economics presented assumed a capacity factor of 75%. In our
economics, we have assumed a 65% capacity factor. In our opinlon, a

75% capacity factor may be difficult to achieve.
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3.  The most critical item, or the area that seems to have the greatest
dégree of uncertainty, Is the coal sourcing. The overall project
economics will depend on the availability of a sufficient quantity of coal

feedstock with a consistent quality for the CWM preparation process,

Headquaters Meeting - Miami, Florida 3/1/85

A meeting was held with Mr. M. C. Cook, FPL Group Vice President and other
FPL representatives and representatives from the NPC, EDF, and the Project
Team. The meeting was unstructured in format which allowed for a free
exchange of information between the parties. The following summarizes the

views expressed by FPL in the meeting.

- FPL's system was described and the role of a CWM conversion vs. other,

near term energy options was discussed. These other energy “options

include:’

- "Capabilityv to buy coal power ‘from: other ‘companies, " although

add it_fonal transmisslon lines would be required;
- U"e of more natural gas;

<. Conversion to pulverized coal (PC),

- The differences between CWM and PC were compared. : These Includes

2
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- Coal handling for CWM is by someone else,

- CWM plant operates at a higher capacity factor than power plant
and can serve several power plants,

-« . CWM plant is financed by someone else,

- Environmental considerations are in favor of CWM,

- On a long-term basis, economics are about the same, PC is a higher
capital investment (approximately two to three times the initial
capital requirement) while CWM has a higher processing cost,

- Coal sourcing for either fuel is not a problem since many suppliers
can provide the needed type,

- Many CWM suppliers can make a technically acceptable fuel; the

price, terms and conditions would be the deciding factors.

The need for a CWM demonstration was discussed and the current status

pi'esented. Specifically,

- The question on how well CWM will burn in our boilers has not been
resolved; although it should perform satisfactorily, and we believe
it will, it still needs to be demonstrated through an actual test
burn, |

- | FPL would not commit to a full permanent conversion without
doing a test demonstration burn first,

- The basis for a CWM demonstration burn test was to describe
minimum boiler and plant modifications, using all rail delivery of

CWM to plant,

-3
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- The CWM producer will be responsible for purchasing the coal, not
FPL, although we would still be involved with the selection,
especially for the permanent conversion, |

- The concept of a "zero cost to the customer" demonstration was
discussed,

- Asof this time, no producer has a processing plant big enough to
meet the test requirements, thus, the demonstration will also test
a producer's ability to scale up his facilities,

- A turnkey arrangement, whereby a producer would modify FPL's

plant and supply fuel, is being investigated.

The permanent conversion of some of FPL's units to CWM Qas'dlscussed,’

specificall'y:b

- FPL would have to make a decision on permanent conversion by

:f 1987; .

- For the permanent conversion, we would still need to.t'ét‘a'lrj.'dll'

capablll_ty, but not simultaneously with CWM,

- Eufure coal prices in the U.S. are expected to be based on
production costs and will move with inflation while oil prices in the
US. are expected to be based on market conditions with
flt;ctuations In price according to supply and demand conditions,

% Z;l;he economic benefits from a conversion to CWM in 1989, wlll

begiq in the early 1990,

- FPL Will probably - "contract . with - only -one.  producer for the

e
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total CWM supply for the permanent conversion of a plant, rather
than use multiple suppliers,

- Another possibility is for FPL to produce CWM fuel itself.
However, from FPL's financing and regulatory viewpoint, it is
better to have an independent buyer and seller relationship for the
fuel supply,

- We also discussed FPL's thoughts on a type of pricing formula for
the permanent conversion with a guaranteed maximum price and

some type of "banking" arrangement.

Ideas- on 'a Philippine demonstration were discussed. The risks and
benefits of a turnkey type arrangement were addressed. This approach.
if pursued with several suppliers, could keep options open as long as

possible,

Several other ldeas that. should be considered were addressed. These

Include;

Quality ffcqht_rql"Is,.a"’.jprobl_‘e'm:that"g‘must be dealt with in CWM
production,

Cléanln’g of coal to get a higher qqgll_ty,‘_éoal,v including benefication
ah& mine preparation, wefe dlscﬁéSed,

6vera_ll economics, on an overall integrated project basis, must be
considered and evaluated,

Until‘ a contract is signed, the element of competition should be

maintained.
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Monday, April 15, 1985, Morning at the Economic Development Foundation

(EDF) Office

2'

The consulting team discussed the agenda and schedule for the week,
planned last minute details for the presentations and decided on who was

to attend which meetings.

The proposal follow-on organizatior: was presented: by Mr, Bliss and

discussed by the team,

Speclfic Comments

ll

2'

3.

The proposed follow on project organlzation is quite adequate for the

work to be done. In fact, it is very similar to the one that FPL

developed for our own Phase II CWM evaluation which was the basis of

the report presented at Brookhaven and Manila.

In my opinjon, the most critical area to be addressed in the follow on
work is that of refining the coal source data and CWM specifications.
Thubsy, the development of the mine plan, sampling, etc., and further work

with _‘s‘ltjjrryv manufacturing should be a first priority item.

The necessary follow on work for the engineering work required in the
area of slurry transportation, boiler and plant conversion and operation,
cannot be done until the specifications of the slurry fuel are definitely

known. Thus, this engineering work would be a second priority item.

-6-



4.

5.

Although the mine plan and development work could be awarded to a
contractor at this time, it is my opinion that it is too early to award the
slurry preparation work to a single contractor. More work in the area of
experimentation and slurry formulation work by various producers using
the Semirara coal is definitely recommended before a producer is

selected.

During the follow on work, the boiler manufacturer should be part of the
team. This can be done via a direct contract or through a sub-contract
from the Architect Engineer. Since the work of the boiler manufacturer
has to be closely coordinated with that of the A/E, my recommendation

would be that it be sub-contracted through the A/E.

Monday, April 15, 1985, Afternoon, at the National Power Corporation (NPC)

Office

Format of the meeting was an unstructured Question and Answer period to

allow the NPC perso:inel to familiarize themselves with the project and get

clarification of any Issues they thought important,

Specific Comments

1.

Question and answer sessions are a good way of sharing Information, but
should be done after the group or audience has been pre-directed through

a presentation, which sets the tone and purpose of the meeting.



2, However, unstructured Q/A sessions can be used to find out what
concerns the audience has and what pre-conceived ideas it may have,
before a presentation is made. This will allow the presenter to take
these concerns and ideas into account and factor them into his

presentation.

3.  Thus,:although somewhat frusti‘ating at the time, I thought this meeting
at NPCwas vélﬁable since it allowed the team to discuss the issues
i>nfv6i""in‘:§liy', .from an at times critical point of view, and thus modify its
présénfation and prepare a better presentation for the other meetings

andtiie formal, public presentation on Wednesday.

Tuesday; April 16, 1985, Morning, at the Asian Development Bank (ADB)

Office."

Presented FPL's Phase II CMW Evaluation Project results. The consulting
team preSented the results of the assesment done on the introduction of CMW
fuels to the Philippines. This was a well organized, structured meeting at
which the key points and conclusions were discussed with ADB personnel. The
presentation was followed by a Q/A session during which the more relevant
points of the presentation were discussed. This was in my opinion, a good,
rewarding meeting at which the team was able to get its point accross to the
audience regarding the feasibility, desirability and advantages of CMW fuels in

the Philippines.
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Tuesday, April 16, 1985, Afternoon at the Development Bank of the Philippines

(DBP) office.

This meeting was very similar In context to thé one at ADB. Present in the
audience were the Deputy Minister for Energy and Industry, other key
government personnel and key personnel from NPC., Again, this was a well
organized, structured meeting at which the key points and conclusions of the
assessment were discussed. From the audience reaction and Q/A session
afterwérd, it was apparent the team had gotten its point across to the

audience.

Wednesday, April ‘17, 1985, ‘Morning Public'Presentation at the Manila

Peninsula Hotel,

The consulting team, lnclqdlng FPL, presented its findings to the public forum.
The audience con’slsvt’ed of a‘vcr"oss-section of Philippine government, industry,
private entgrbrise, public sector and international representatives interested
in energy matters. The session was opened by the Deputy Minister for Energy

and Industry.

Specific Comments

This was an extremely well organized and run presentation. The EDF team did
an outstanding job of organizing the presentation and other related functions,
including press coverage. The consulting team, including FPL, presented its

findings in a simple, concise manner with an adequate leve! of detail for the

“9.
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general audience. The general presentation was followed by a Technical Q/A
session in the afternoon. During the time I was at the Q/A session, there was

an enthusiastic exchange between the panel and the audience.

In my own opinion, the team achieved its objective of presenting the results of
its assessment of introducing CWM fuels to the Philippines and demonstrating
the feasibility and desirability of doing so, including the very significant

economic advantages that would result from doing so.

Unfortunately, there could have been more open support of the assessment by
slurry ‘producers. This was one area which was somewhat weak in the
presentation. It would have been much more convincing to have more slurry
producers express their interest for the project in a public manner. However,
this lack of aggressiveness seems to be part of the way the slurry producers
are operating their business, which makes little overall sense from a marketing

point of view.
Another statement which did not help much was the one by the Semirara Coal
Co. ‘presldént;“ If pbssl‘ble;" it would have been deslrable to hive him on the

team's slde and get him.to.make a posltive statement.

Wednesday, April '17, 1985, - Afternoon with Energy‘ and Industry Minister

Velasco

This meeting was an informal exchange of information with the Minister, to

appraise him of the results of the assessment. Main presentation was by Dr.

-10-
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Gorden, on the overall economics of the project, followed by a Q/A session

with selected team members participating,

Thursday, April 18, 1985, Morning at the ‘Nat'l_d'rial’-v."["dﬁéf Corporation (NPC)

Offices

This was a meeting with the NPC.department: heads to appraise them of the
main points of the assessment and give them-an ‘opportunity to discuss them.
Presentations were made by the Team, Including FPL, then the meeting was

opened for Questions and Answers.

Speclfic Comments

This was a more structured meeting than the one on Monday afternoon. The
presentation enabled the team to inform the audience in reference to what the
assessment had considered and the findings. Thus, the questions were more

directly related to key points of the assessment,
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General Observations/Commentary in Reference to EDF's Assessment of the

Introduction of CWM Fuels to the Philippines

This assessment is similar, in many respects to the one done by FPL to

determine the feasibility of using CWM fuels as a fuel in oil fired
boilers/plants. However, although the results of both are similar, i.e., that
CWM fuels are feasible and viable, financially attractive means of replacing
fuel oil, there are, as would be expected, certain basic differences between
the FPL proposed project and the one being proposed for the Philippines.
These djfferences, the considerations that they dictate, as well as the

similarities between the projects will be addressed in the following comments.

- In the'U.S., there are a great number of high rank coals, with known
reserv#s, quality and expected price which can be used as coal supplies
for the production of 70% coal, 30% water (by weight) CWM (highly
loaded CWM). Thus, FPL's program concentrated on evaluating the
performance of various CWM production processes with three pre-
selected coals, rather than evaluating the ability to produce an

acceptable slurry from a particular coal as is the case in the Philippines.

- ‘What thls does s make it absolutel‘y a high priority item that all
unknowns relating to the coal to be used as feedstock be determined,
with a high degree of confidence, prior to proceeding with additlonal

wark on the project. Items that must be addressed are:

Recoverable Coal Reserves and their quality,

-12-
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- Mining requirements to obtain the delivered quality coal,

- Availability of fresh water at the process plant location,

- Operation and transportation related logistics and cost from
mine to process plant.

- Specification(s) of the slurry that can be made from the
available coal, obtained by supplying various CWM producers
with enough coal of consistent quality such that they can
experlment with it to determine the best and most
economical CWM their process can make from the available
coal,

- Laboratory test work on the most desirable CWM samples to
determine theil;' ﬁfopefties, their behavior under various
oberating conditions, and atomization and combustion
properties.

Once the CWM characteristics and specifications are known with a

dependable certainty, then the rest of the work such as CWM

‘transportation logistics, and boiler and plant conversion related

engineering, all of which use the CWM fuel specification as a

primary Input, can proceed. To do any kind of detailed engineering

analysis at this tlme, beyond the preliminary assessment already
done, with the currently available CWM information, would be

.pyennature.

“i'h“e economic evaluation presented gave a good, conservatively

based, indication of the desirability and advantages of introducing

CWM to the Philippines. Naturally, as some of the suggested

‘follow-on work is done, more definitive answers wili be available.

ThllB, some of the extra conservatism (contingency) included in

some

-13-



of the numbers may potentially be reduced thus, further enhancing
the benefits of the project.

One specific area regarding the economic evaluation which needs
to be further investigated, is the one relating to operation of the
units when using CWM. This acquires special importance due to
the fact that their nuclear unit, which would be base loaded, is
nearing completion. In my opinion, the currently used 75%
operating capacity factor is too high for a CWM fired plant (it is
hlgh even for a pulverized coal fired plant). An operating capacity
factor of 60% to 65% is much more realistic, even for a base
loaded unit. Thus, the economics should be run with a lower (2%
Is suggested) operating capacity factor. Although this would
probably lower the overall economic benefits, it would result in a

more accurate representation of the benefits.

As part of the follow-on work, sensitivity studies should be done,
over a range of expected values for key parameters such as coal
éosts, CWM costs, transportation costs, capital and operating
costs, fuel oil or avoided fuel costs (if more than fuel oil is being
replaced due to system operating characteristics, etc.). This
sensitivity study will help determine the range of values over which
theég key parameters may vary and the impact on the overall

economics which such variations may cause.

A;'i.‘ffpi'eviously,'méngloﬁed in this report, the work done during the

“aSSes_sm‘en_t'and_ the results themselves, closely approximate parts
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of our own assessment and the results we obtained. The

assessment program was well thought out, planned and it covered

the necessary and essential factors that had to be considered.

-Thus, in my opinion, the findings resulting from this assessment are
valid and clearly indicate that CWM introduction Into the
Philippines is desirable from an economic point of view. Although
such economics can clearly be refined as a result of the follow-on

work, it Is my opinion that after such refinement, they ‘will

continue to clearly show that the project Is viable and would be of .

measureable economic benefit to the Philippines.

-15-
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1.

Recommendations

The suggested follow-on organization needs to be discussed further and refined
according to user needs and suggestions. One area where some "streamlining"
or simplification of the proposed organization could be made is to have only
one Steering Sub-committee to handie both the coal supply CWM fuel issues as
well as the boiler/unit conversion issues, under the leadership of the Steering
Committee. Although this may be more work for the Sub-committee, it would
provide for closer coordination between fuel supply and unit conversion due to
one sub-committee being responsible for both areas. The close coordination

between CWM supply and unit conversion being essential to a successful

project.

The consulting team should now concentrate the project work on refinement of
Sucat Unit 2 conversion plan, design and costs. The current assessment data,
refined only where necessary, should be used to justify proceeding with the
converslon of Sucat 2 as a low cost, low risk way of proving the findings of the
assessment, ‘lf Sucat 2 conversion and operation on CWM is successful, then it
would have proven the assessment accurate and conversion of the rest of the

units can be consldered.

The team should refine the data,"désign and cost of the Sucat 2 conversion and
make it clear to the decislon makers that approval is belng requested for only
a first phase , at a small cost and risk (relative to the overall conversion of
Sucat plant), with a definite goal and a clear cut go/no go milestone at the end

of the first conversion,
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V.

Summary of Findings from FPL's CWM Study Project

Rheology and Fuel Handling

The lower concentration fuels (less than 68% solids, by weight) are easier to
handle than the higher concentration fuels (68-71% solids, by weight). In fact,
the slight dilution of some of the high concentration fuels, as received,

resulted in a major decrease in the apparent viscosity of the fuel.

There are two major types of dispersants or surfactants being used in the
formulation of coal-water mixtures - ionic and nonionic. The ionic dispersants
are generally less expensive than the nonionic and can withstand higher
temperatures. CWM's formulated with nonionic dispersants tend to form gels
when heated to between 40 and 60 degrees Celsius. This could be critical

when considering storage in a hot climate.
Unit Conversion

A detailed engineering study lIs" essentlal: prior to conversion in order to
identify the required boller modifications and the expected unit performance

after conversion.

CWM Production

The simpler process designs seem to result In lower capital requirements,

greater reliability and ease of operation, and easier - xransion and replication.

-17-
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Quality control could become a problem, however, if there are major
fluctuations in feed quality, since both operation and formulation and thus,

CWM product quality, are dependent on the properties of the coal.

We feel that any coal cleaning should be done at the mine for several reasons.
First, it Is easler to dispose of the ash at the mine than at the CWM
preparation plant. Byb separating the cleaning from the CWM production, the
process design for the CWM production could be simplified considerably.
Finally, some of the frothing and collecting chemicals used particularly in
froth flotation may interfere with those chemicals used in CWM preparation.
This could increase the cost of the CWM preparation and the complexity of

the process Itself.

Environmental Considerations

CWM Is more environmentally desirable than pulverized coal since it is a liquid
fuel which can be transported and stored much like residual fuel oil. 'This
eliminates the problems associated with nc;ise from train unloading, dust and
runoff from coal piles, etc. A conversion to CWM also requires less space,
which, when combined with the superior environmental qualities, is an ideal

conversion fuel for plants in land-locked urban areas.

Demonstration

A CWM demonstration or test prior:to a permanent coversion Is necessary and

advisable, . The permanent conversion: costs':can”be potentially - decreasec

18-



through better equipment design and specification which would result from the
refinement of the design based on the performance data gathered during the

demonstration.

-19-
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1.

DESCRIPTION OF CONTENTS

INTRODUCTION:

A.

C.

Philippine Objectives: A brief discussion of Philippine national
energy and economonic objectives with respect to energy development
investments, employment, and the improvement of ,(foreign exchange

flOHM’?‘ﬁQg (’\4\"-\ UN. &Ep F \"VG/\J&U

Study Objectives: A description of the objectives of this study birdsi

and how they Iit into the plan of achieving national Philippine” P71

objectives.
Study Methodology: A description of the approach that has followed

in conducting this study.

DISCUSSION OF OPTIONS UNDER INVESTIGATION

A.

Overview of Options: A general discussion of the two primary

coal-water mix options which are under investigation by the study team;
the testing and possible conversion of MMIC boilers on Nonoc

Island using CWM, and the testing and possible full conversion

of currently oil-fired boilers at the Sucat generating station.
Technical Discusgion: A discussion of the technical feasibility

and criteria of each of the major requirements that are necessary
to perform each option. These requirements include:

o Mine Construction Requirements - The location and expansion
and/or construction requirements of mines which will be
required to provide the coal to be used in the CWM.

e Coal Transporation Requirements - The shipping or possible
slurry pipeline requirements which will be necessary to
transport the coal from the mine source to the cial-water
mix plants. )

e Coal-Water Mix Plant Requirements -~ The location and
construction requirements of the coal-water mix plant that
will be used to provide coal-water mixture for the
tests or conversion of facilities.

e Coal-Water Mix Transportation Requirements - The shipping
or possible slurry pipeline requirements which will be necessary
to transport the CWM from the CWM Plant to the end-usc boiler
or electric facility. .

s Boiler/Electric Plant Requirements - Possible requirements in
the testing, conversion, or construction of boilers, electric
plant, or associated facilities which will be required
under each option. _

e Other Requirements - Other requirements (such as the
construction of a transmission line, etc.) which may be
necessary to implement each option.

C. Major variations of Each Option Under Consideration: A description

of each of the major variations that may also be considered under
each base case option. ..
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DESCRIPTION OF CONTENTS
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Evaluation of Each Option: Each option and variation of the option

18 quantitatively analysed over time according to its capital and
operating costs, revenues, financial and economic indicators, foreign
exchange impact, employment impacts, the risks associated with the
ptions, and the sensitivity of the results in the following manner:

Capital and Operating Costs - Capital costs investment
requirements in each option include costs such as equipment
costs, installation costs, contractor's fees, contingency
fees, royalties, etc.while operating costs include costs
such as the fixed, variable, and fuel costs of the project.
Revenues and Avoided Costs include the revenue streams which
are associated with each project when applicable and may
include items such as electricity sales, shipping fees,
pipeline charges or CWM si'es etc. while avoided costs
represent the cost savings which are achieved by not having
to proceed with other investments (i.e. the Isabella Station)
because of the implementation of this option.

Financial and Economic Indicators - Typical indicators used
in this analysis will include: NPV, IRR, ROE, ROI, and
payback periods.

Foreign Exchange Impact -~ The analysis will also evaluate
the foreign exchange benefits and outflows which are
associated with each of the options, including the cost

of imported equipment and consulting advice as well as
savings associated with decreased oil imports.

Employment Impact - the impact includes the net gain or

or loss in jobs in the domestic labor force associated with
each option.

Risk Assessment and Sensitivity Analysis ~ Risks associated
with the implementation of each option will be addresses
and the sensitivity of the outcome of each option will a:
be evaluated according to the impact of, and variations
made in, the assumption of key variables,

CONCLUSIONS AND RECOMMENDATIONS

Conclusions will be drawn from the analysis of the options and
recommendations will be offered regarding appropriate courses of
action for the client to follow.
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EXECUTIVE SUMMARY

The following document describes the technical assistance project for
enhancing the production and encouraging the consumption of coal as a means to
replace imported petroleum. The project consists of seven activities which
make an integrated package of technical assistance for the development and use
of coa]yin the Philippines. The use of domestic coal provides a major oppor-
tunity to save foreign exchange and create employment, with lower costs
anticipated for the consumer,

In order to meet the objectives of increasing production and consumption
of coal, £hé governmént and private sector in the Philippines have taken a
series of measures over the last few years. ‘The activiiies described below
are designed to complement and amplify thoée measures. .The proposed activi-
ties cover a series of needs in the area of coal development, the object of
six of the seven activities, and the introductién of coal watef mix techno-
logy, the object of one of the activifies of the integrated package.

The coal development activities inélude market analysis, training in
various aspects 6f coal mine feasibi]ity, mining and safety, cost accounting,
and coal preparation, Coa]Adevelopment also requires better resource assess-
ment and updating techniques as well as measurement of coal quality. These
activities then will be followed with a method for the prioritization of coal
development and uti]ization. These six activities touch on the most essential
needs of the country'to‘fil] gaps in technical knowledge that would otherwise
inhibit the production and consumption of coal.

The implementation program for the coal deve]opment act1v1t1es 1s recom-

mended to be placed under the jurisdiction of the M1nistrv of Eneruv of thp
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Government of the Philippines. The procurement of a technical assistance
contractor to support the activities is also recommended.

An additional activity for the introduction of coal water mix (CWM) tech-
nology provides the potential for a much needed reduction of costs "in coal
conversion efforts. This technology promises tolavoid the step of investing
in coal facilities and handling equipment at each conversion site. Through
the prior preparation of coallto gire it Viquid properties not unlike fuel
011, current ofl fired boilers can readily retrofit. The mix of specially
prepared coal and water should, therefore, greatly reduce the capital required
by consumers 1ntend1ng to convert to coal. The first target for this techno-
logy wiil be in povier generation and later targets will be more diverse.

The activity ultimately will move from feasibility to demonstration to
application of both total and partial combustion of CWM. It consists of~o
number of steps to, first, prove the feasibility of using local coai'to.make
coal water mix fuel; second, to test and demonstrate the fuel in a 30 MW
boiler at the Marinduque Mining and Industrial Corporation, where the.
existence of a boiler, roaster, and a storage facility Towers costs of a test-
and, third, to anticipate an application of a major conversion of the 800 Mw :
power station run by the National Power Corporation at Sucat.

The implementation program for CWM consists of a series of phases to be
carried out with the Economic Development Foundat ion in the Philippines.\slt
is recommended that the EDF play a local coordinative role, assisted by tech-
nical assistance from a USAID contractor. While this activity is integrated
into the coal developiment program discussed above,‘it is a separate activity
from the point of view of implementation and EDF dues not have responsibility
outside of the CWM Activity. The timing, skills, and local knowledge required

argue for a separate and early start with the local support of the EDF,
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With activities designed to improve supply and demand as well as to
‘prioritizing and balancing coal development and use, the substitution of coal

for 011 can proceed at an ambitious pace.
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PREFACE

The Government of the Philippines hosted a.conference on the utilization
of coal in thet couhtry in February 1983. At that time, interest was
expressed to continue relations between USAID and the GOP with reference to |
developing the local coal ihdustry and introducing coal conversion technolo-
gfes. With the objective of stimulating demand for coal and improving the
capability for supplying coal from domestic sources, consideration was given
to creating a technical assistance program.

In response to th]S interest, the Energy Office of USAID Washington sent
a‘contractor, Development Sciences Inc., to the field to 1nvestlgate an
appropriate approach. An initial reconnaissance visit was undesrtaken from
July 18 to August 5, 1983, The results of this visit were reported to groups
in both Washington and Manila and revisions were suggested and incorporated in
time for a full team visit from September 19 to October 15. The team members
were Dr. Morton Gorden, Mr. Robert Rollins, Mr, Nilliam Watson, and Ms, Marsha
Gorden, a11‘senior members of DSI with years of exoerience in coal mining,
combustion, Marketing, and planning,

Coincident with the DSI visits, the U.S. Geologfcal Survey a]so ffelded
teams to develop activities 1ead1ng to know]edge of the coal resource. The
USGS 1n1t1a1 team visit from July 24 to August 5, 1983 1nc1uded Mr Edwin R.
Lundis, Mr. Jack H. Medlin, Ms. A.L. Med11n, and Ms,. M 0. Carter Ms. Carter
also visited in October.

During the iacond visit, a full proposal for a technical assistance pro-
ject was jo1nt1y developed with, Ph111ppine counterparts. A 1fst of parti-
cipants appears 1n Appendix 0. The body - of this report prov1des a description



-y-

of the proposed activities recommended by the reconnaissance team based on
their experiences from late September to mid-October in the field.

The team experienced extraordinary cooperation from their counterparts
and from a decision process in the Philippines which thoroughly reviewed the
proposed program of activities in detail. The team is thankful and grateful

for the many hours of such priokity,attention.
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ONE. AN INTRODUCTION TO THE PROBLEM
The Philippine econcmy has traditionally been based upon petroleum.
Imported ol has served the nation's increasing pover, agriculture and indus-
trial needs. Recently, per capita energy consumption has increased from about
one barrel of oil equivalent in the mid-sixties to one and three-fourths
barrels in the early eighties; Similarly, the o1} import bill has grown from
less than a tenth of total export revenues in the early seventies to more than
one-third of the 1981 export proqeeds. The import/export imbalance is now
worsening. This inbalance, much of which is due to the use of 0il, has led to
a sérjgg‘qf key policy objectives as noted in the Philippine Energy Develop-
menf‘Pféggéﬁ'df‘i982—1987;
o SUPPLY OBJECTIVE. To provide timely, adequate, secure and affordable
g?::?y supplies to support the goals set out in the National Development

e EFFICIENCY OBJECTIVE. To promote the best use of energy fuels, within
the context of given socio-cultural institutions and constraints.

e ENVIRONMENTAL OBJECTIVE. To insure that both objectives ‘above are met
in an environmentally acceptable fashion.

The continuation of the recent development of indigenous coal resources
can be seen as one important factor consistent with these three object ives,
Indeed, the significant reserves of coal, if developed in a timely and cost-
effective manner, offer an excellent opportunity for fuel replacement in both

the power and industrial sectqrs'of this expanding economy.

The known coal deposits in the Philippines are found to be wel) distri-
buted over the many islands of the archipelago. A good many are small and
discontinuous while the great majority range in quality from sub~-bituminous to

lignite. Even though coal has been known and used in the islands for many

7
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years, its locations and limited properties such as heat content have preven-
ted extensive utilization. Power and industrial development have generally
been based on 1mportedv011, with support from hydroelectric and geothermal
facilities. The increased importance of reducing oil imports alony with the
unreliability of hydro in drought years has led to interest in the expansion
of the coal sector,

During 1982, ndditiona1 dri]]ing and exploration activities increased
the total proven reserves to 263 million metric tons, of which 178 million
are estimated to be mineable. This coal can be found in many locations, but
approximate1y ha\f of the reserves are identified on the island of Semirara.
Other major dep051t" are found in the Cagayan Va]ley of Luzon and the Surigao

and Zamboanga regions of Mindanao, as shown in Table 1, "Proven Coal

Reserves,"
Table 1
PROVEN COAL RESERVES* .
(As of ‘December 1982)
Million:: Percent
“Metric: Tons ‘of “Total

Semirara 131.8 50.0.
Cagayan Valley ‘64,2 24.4
Surigao . 19,6 7.4
Samar-leyte 5.2 2.0
Zamboanga 18.6 7.0
Southern Mindoro ‘4,0 1.5
Northern Cebu -1.8 0.7
Central Cebu 2.4 .~1.0
Southern Cebu ©5.5 2.0
Batan Island 7.2 2.7
Quezon Province & Po]f\\o Island: 0.4 -0.1
Catanduanes 0.6 0.2
Negros 1.7 “1.0
Davao 0.2 e
Masbate -0 e

263 2 100.0

* Based upon USGS Report, July 1983, For site 1ocations, see map of
Philippines at end of report. N .
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These new exploration activities, especially in the Cagayan Valley, are
leading to a replacement of Cebu coal as the major supplying island. 1In

1980, for example, over 80 percent of the coal production came from the

island of Cebu with 2 percent from Semirara Island. By 1982, as shown 1n_the

following table, "Coal Production in 1982," Cebu production-was dohn to;]eks

than half of the total mined in the country.

Table 2 -
0AL PRODUCTION 1982%

Metric Tons . Percent

190,808 .

1. Semirara.

il; PNOC Areas
A.

Malangas, Zamboanga del Sur 100,419 *18.0
B. Bislig, Surigao del Sur 32,029 5.7
C. Uling, Cebu :12,068 - 2.2
Sub-Total (11) 144,516 25,9
II1. Cebu (Private Sector) -248;551{ 14?!5
IV. Outside Cebu (Private Sectof)‘ S :
A. Batan Island, Albay _ 39,630
B. Polillo, Quezon 12,4681
C. Malangas, Zamboanga del Sur 15,819
D. Others \Jasbate, Davao Oriental)f 15;972 
Sub-Total (1v) 74,102
V. Total 557,983 100.0

* ‘Based upon USGS Report, July’ 1983, “For:site’locations, see map of
Philippines at end of report '

Coal qua11ty across the 1slands var1es with the qreat maaority c]ass1-
fied ‘as either sub-bituminous or 11gn1te. “In add1tion, there are smal]
quantities of bituminous. Since there is var1ation within any. of the

deposits, it is appropriate to show coal qua11ty parameters as a range,

%



.. Table 3
_COAL QUALITY*
Heating Volatile Total
Value Combustible Moisture
(10 Btu/1b.) Matter (%)
' (%)
Cagayan Valley 28 - 34 11 - 16
Poli110-Batan-Catandiianes -5 10-3
Samar-Leyte: - JTL”, 10 - 25
Northern Cebu 4 - 10, '42‘->$1 15 - 20
Central Cebu 74 10.6 {-44‘:2".-} 51 15-20
Southern Cgbu viq;éféfiiﬁg a4 2 ag 4 - 10
Surigao ;7; C‘ iQ;§” - 8-20
Davao ‘l_ ‘E;Df f??i-'al
Zamboahgg‘delvsd:j ‘iO; 5 igé‘- 10
Negros 8; 12'- 25
Semirara f25'- 30
Southern Mindorb» 27 - 30
* Based‘upOn USGS'Report,»Uq1y 1983.: "For.site;. Jocatfons, see map of

Philippines at end of veport.
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Table 3, "Coal Quality" indicates relevant properties with their ranges for
the major coal bearing areas, Limited sulfur data indicate generally low
values. Thn determination of coal rank following the ASTM classification
systen is based primarily on the fixed carbon or volatile matter and the
heating vé]ue {Btu/1b.). As can ‘be seen from the table, there is variation
from site to site as well as w1th1n ‘a location, ' equiring specific ana]v

for spec1f1c»coa1 uses,

Current National Goals

There is a six-vear coal devejppngnt;prQQrém‘(1982.4;1987):antiVe1y‘
encouraging the eXpansiOn'bfﬁanal‘use It is"based upon addltlonal e]ectrl-
cal generation, cement plant conver51ons, and additional 1ndustr1a1 use as’
appropriate, depending upon plant locatlon and coal quallty and quantlty
requ1rements. Table 4 “Proaected Coa] Demand, " lllustrates these major
consumers for this time period,

~ Table 4

PROJECTED COAL DEMAND*
('000 MT at 10,000 BTU/1b.)

Major Coal Users : 1982 1983 1984 1985 1986 1987
National Power Corporation 147 188 188 1,127 1,503 1,720
Atlas 330 480 531 531 531 531
MMIC 162 900 1,084 1,084 1,084 1,084
Cement 295 858 1,197 1,432 1,470 1,613
Philphos - . 50 50 50 - 50
National Steel Corporation -- -- .26 1,065 1,332 1,332
Others - 113 » 1131 '_ 313 313 349 . 349

Total 1,007 2,539 3,629 5,602 6,319 6,679

* The Philippine Energy Development Program 1982 1987, Ministry of Enerav. -
Republic of the Philippines

Along with the expanding market, there are. 1ncreased supp]y act1v1t1es.
It is antic1pated that productlon will 1ncrease from 330, 720 MT in 1981 to

4.3 million MT in 1987. Fifteen additional service contractors will be added

A
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to the twenty-seven in operation at the end of 1981 for development and
production. Similar contracts for exploration will also be'added. The pro-
gram anticipates that proven reserves will be documented at a level of GOO‘MT
in 1987, up from 220 million MT in 1981,

An accompanying Coal Logistics Program over this same period will pro
vide seven coal terminals, four coal outloading ports and three relay
stations. Additional coal carrying vessels w111 similarly be required A11'
of these activities will not be sufficient to provide the needed coa] for ‘the
markets as shown in Table 5, "Projected Coal Supply and Demand "‘ It 1s anti-
cipated that the shortfalls will be met by imported coal as shown in Tab]e 5.

‘Table 5
PROJECTED COAL SUPPLY AND DEMAND*
(In Thousand Metric Tons at 10,000 BTU/1b.)

1982 1983 1984 1985 1986 1987

Coa]'Supp1y 83 1,773 3,235 3,838 4,273 4 273
Coal Demand 1,047 2,539 3,629 5,602 6,319 - 6,679
Coal Import Requirement 213 766 394 1,764 - 2,046 2,406

* Bureau of Energy Utilization, June 1983

Accomplishments to Date
Coal'prodUction has increased. Recent1y released figures for the first

half of 1983 show a production of 594,000 MT as compared to 213 000 MT for
the f1rsf half of 1982 an increase of 179 percent. Coal consumption for the
same period in 1983 shows 351,000 MT as compared to 141,000 MT in 1982, an_
,increase of 150 percent. Both of these figures, however, show that the
projections of Table 5, “Projected Coal Supply and Demand," have not oeen
met, It will take a concerted‘effort nith specific actions on the part of.

both suppliers and users to meet‘this'chailenge.
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TWO, THE CHALLENGE TO COAL PRODUCERS AND CONSUMERS: THE PROBLEMS TO BE
ADDRESSED

As is indicated in the previous section, the coal producers of the
country have never before accomplished goals of the majnitude currently set
for them. Indeed, a key issue is whether or not significant amounts of ccal
will have to be imported to meet demand. The necessity to import coal‘foh;
blending or simply for supplying adequate quantities is a najor pointﬁhf;
disagreement between producers and regulators of the coal industry. The
consumers considering conversion to coal also show strong interest in the

outcome. Whatever the prediction of the outcome, all parties are interested

in increasing dumestic production to minimize foreign‘exchangeecbsts'spent on.

0il or coal. For this to occur, a number of questions need to’belanswered;
and uncertainties reduced regarding the supply and demand for domestic coal,

The producers have asked where the market will be if they expand produc-
tion. The government has answered that it will be in power, cement, and
other industries, stimulated by regulation or price incentives, or market
research, or by assuring doubting consumers that there will be an adequate
supply of coal for their timely use. With the mandating of conversion in the
cement industry and with the planning for new pulverized coal combustion in
the power industry, this question is of lessening concern to the producers.
Even so, there remains enough uncertainty, especiaiiy as regards timing of
demand, for the issue of markets to remain on the agenda of the fndustry and
of government planners.

The rate of conversion is obvioUsly linked to. the’cost'asSOciated'With
changing from oil to coa1 Based on perceptions in the Ph111ppines, and n
most countries of the world, the conversion to coal is associated with
substantial investment -in coal handiing faci]ities, b011er replacement dedi-

cation of storage space, and other costly changes. WOrk done in- the United

24
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States and elsewhere now indicates the readiness of technologies which may
mix coal wf@h water and additives to create a combustible fluid with handling
and operating characteristics much like oil. Knowledge of this technology as -
it applies to sub-bituminous coal of the type found in the Philippines is
Timited. The challenge to rea]ize the promise of a new technology is not
insurmountable, but special effort must be made to assure the applicatioo,of
this technique of preparing and using coal.

Sti11 another concern which inhibits producers and raiSes'doUbts’for
consumers is the shortage of skills in the coal mining 1ndustry. Nhi]e there
is a 1ong trad1t1on of metal mining, the skills are not transferable’ to coal
without some training demonstrating the differences between the’ two. One
reason for planning to use imports 1s the doubt that skilled people can be
recruited into the industry at the required rate. Indeed, one rather serious
deficiency, from the point of view of financing, is the shortage of mining
engineers with a credible record in coal feasibility studies. Banks are
reputed to be reluctant to accept domestically produced studies as a basis
for finencing mine development. The challenge is to introduce about 3000 new
skilled people into various aspects of coal production in the next ten years,

Assuming this increase in skills can be attained, there remains uncer-
tainty about the coal resource itself, Knowledge of the resource is insuffi-
cient with reference to location and characteristics releVant to its comﬁer-
cial use. Coal is located in a number of different areas and it varies in
quality, Furthermore, the records of its known attributes are in need of
updating and improved accessibility, If investors are to be attracted*to
specific development opportunities and if planners are going to promise

expanded levels of production, knowledge of the coal resource will have to be

Y7
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expanded as well. The challenge is to do this in a timely fashion and build
local capability for updating and maintatning an 1nformation system,

Sti11 further along in the process of commercialization is the sale of
coal to a consumer who also needs to know about the resource, but at the
level of whether or not the coal meets contracted quality standards. Coal is
a heterogenous substance and no two samples are exactly alike. Yet, differ-
ences of measurements are also induced by differences in man-made procedures
such as preparation of samples, and a new coal industry needs to standardize
performance. Moreover, certain critical coal properties may not even be
recognized The chal]enge is to create a nationa] set of standards and
assure their 1mp1ementat1on ‘among coa] 1aborator1es throughout the country

Once the various challenges are met within the coal sector, local coal
mines must then be developed according to a prioritization scheme that brings

"supply and demand into balance. While an exact ba]ancing is probably not
attainable, there is a need to minimize the breadth of the gap between the
two. When production and consumption are out of phase, there are costs to be
borne by all. One challenge is then to plan well for the scheduling of both
markets and mines. Furthermore, the coal sector competes with other sources
of energy, be it geothermal, oil and gas, or renewab]e energy. The prioriti-
zation of coal must, therefore, be re\ated to the performance of other
competing energy sources, 4

The prioritization effort raises the 1ssue of criteria for se]ection of
mine sites and the management of a coa1 distribut1on and marketing system.

The use of the price mechanism in a free market for coa] thus, becomes a

policy choice with important consequences for thevsuccess of conversion tech-

nologies. Coal pricing is a major concern for it affects producers' abili-

ties to perform and has a major 1mpaot on the choice of fuel 1n the market-

Sso
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place. Currently, coal is being offered at a price pegged to a fraction of
fuel oil price. This is a consumer oriented incentive, but it may bear little
relation to the producers' costs, which are often not well known by the price
regulators. Indeed, the degree to which price is controlled or left to narket
behavior is itself open to question. At present, market. behav1or 1s c]osely
monitored by the government and contracts between’ supp11er and consumer
require central approval. Even the details of contracting for‘coa] arez
currently regulated matters of public policy.

Finally, based on numerous interviews with public and private sector par-

t1c1pants ln the coal sector, the very structure 1n wh\ch the resource wull be 

managed is ‘under drscu sion. There are varzous po1nts of v1ew on the role of

the private sector and the public sector. The situation is, in fact, wen
modified and roles have been established, but the challenge will be to make
them work as intended.

Thus, the development of coal in the Philippines must face challenges of
technical, human, and institutional dimensions. An integrated technical
assistance project of several component parts has been designed to meet the
challenges which are appropriate to international.cooperative efforts. That

project and its various sub-projects are discussed in following sections,

s7
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THREE. THE DIRECTION FOR TECHMICAL ASSISTANCE: EMPHASIS ON THE TRANSFER OF
SKILLS AND TECHNOLOGY

The ehatlcnﬂﬁs outlined in the previous section prov1de the barndFOﬁ for.
the directions to be taken by technical assistance. The desire to meet these
substantive challenges should not overrule the need for a timely transfer of
skt]ls, and, where appropriate, technology to accelerate the production and
consumption of domestic coal. Given enough time, the skills and technologies
associated with the development of coal are 1ikely to arise in response to
demand in the Philippines The severity of the foreign exchange problem does
not, however permit a slow response to the oil. substitut1on process. Short
time scales are more appropriate to the criticality of the current fiscal
prublems and to the fact that long term costly directions will be set py
actions taken now. The job of technical assistance is to accelerate the res-
ponse to the challenges outlined above. The formation of domestic capability
to deal with the needs of developing coal with emphasis on transferring tech-
nology,.not on simply installing it, provides criteria for the djrection of
the technical assistance. It should accelerate the develppment of coal
production and use in the short term, but to assist in a manner that will
leave long term capability in place.

The main value of bringing American experts to the Ph111pp1nes is 'to
share experiences. The reconnaissance team S 1mpressions continua]]y
focussed on missed opportunities not seen by 1oca1.coa1 producers and users,
simply because the local personnel had notflived through the Tengthy American
experience with coal, Coal is a young industry in the Philippines, but it is
being called on to grow rapidly to meet the national challenges. Technical

assistance can accelerate performance when it is designed to transfer

St
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experience to counterparts who will have the ultimate follow-up responsibi-
lity over the long term. |
Whether the issue is as speeific and narrow as the design of coa] hand1-

ing facilities or as general and broad as determining the technical spécffiJ
cations for setting coal prices to be paid ;b producers, the question is to
share knowledge of impacts from experience rather than simply to provide
answers, This must be done in a way that shows how to anticipate problems
and accelerate solutions by avoiding the mistakes others have already made,
For example, establishing incentive systems to encourage a qua]ity coal
- product may add to the f1rst cost of the p"nducer, but’ experlence shows it
can reduce the overall cost to the consumer who will be w1111ng to pay more
for qualtity., Technical assistance can illustrate such basic principles of
cual development for ready application during the high growth phase Gf the
coal industry. Shared experiences can save time and money, as well as avoid
unnecessary difficulties.

In addition to transferring experience 1n coa] development the technl—
cal assistance project will transfer techno]ogy As w111 be d1scussed be]ow,
a substant1a1 part of the overall program of act1v1t1es includes the adapta-
tion and transfer of Coal Water Mix techno]ogy. YThIS is a technology now in
an advanced stage of development. This techho]bgy has exceptional promise‘
for application in the Philippines for it wii] essist with power plant
conversion and industry conversion to coal without the usual heavy investment
in infrastructure for coal handling and transport at the users' sute. The

-technology transfer effort includes an early test of the suitability ofj]Oca]
coal for CWM prior to more general application.

As is described in the next‘section, the technica1gas§i§;ance,proJect

has two substantive concerns. First, there is a sehieS'of eoaT-develobment
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activities associated with the transfer of technical experience and skills
for the management of the coal resource. Second, there is a component of a
particular technology transfer which is aimed at introducing CWM technology.‘
in such a way that it can have expanded applications based on local cuals and
personnel. In the overall design of the proposed project, these tho areas
are integrated and benefit from each other, even though they are administéréd
and timed according to independent needs.

In implementing both areas of work, the direction thatlis taken focuses
on the word "transfer". The approach is to transfer ski\léjénd féchﬁb]ogy,
whether 1n'co§1 development or CWM applicatiﬁhs, éovfhat;qounterparts will be

able to accelerate the management of their own efforts toward their goals.
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FOUR. PROPOSED PROJECT DESIGN FOR TECHNICAL ASSISTANCE

The activities described below are focussed and dedicated to the ultimate'
project objective of bringing the costs of energy down, espec1a11y the foreign
exchange costs, by replacing imported oil with coal to the maximum extent
technically and economically possible. Clearly, there are other measures
employing other energy resources or conservation to accomplish this objéctiveA
of reducing dependency on foreign exchange based fuels, and they are addressed
in other domestic, USAID and donor programs. This project is dedicated to
assisting the coal program in the public and private sectors to attain its
goals of cost effective replacement of imported 0il by coal, preferably from
domestic resources.

There is a substantial institutional structure add‘program already in
place to both stimulate supply and demand. An organization chart describing
the government structure appears in a later section regarding 5nst1tutiona1
responsibilities. The projected USAID effort is integrated with the exiﬁting
program, calling on public and private sector counterparts to work to accomp-
Vish mutually shared objectives.

The elements of that overall effort for which USAID should be best
suited comprise the activities discussed below. The activities stand on their
own merits and are discussed individually in Appendix B. In this section, |
they are briefly summarized and their position vi;-a-vis the overa11 program
for coal development is noted. Figure 1, "Project Activities," shows the
different components of the technical assistance project. The demand group
(Yeft side) includes technical efforts to define expanded markets for Coa],
including those markets which can benefit from the use of coal water.mix -
(CWM). The supply group (right side) includes mine feasibility studiesvfor

attracting financing for private sector mine development as well as substan-
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Figure 1
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tial training for increasing production safely, understanding costs, and in
the preparation of coal for market. The information group of activities
{center) facilitates communication between parties responsible for both the
demand and supply sides, It brings infurmation to bear on knowledge of the
reéource, the measurement of its quality for commercial purposes, and the
scheduling of coal development, These activities can balance the timing of
supply and demand through technical assistance which provides analytical capa-
bility for prioritizing and scheduling coal development in comparison with
other alternatives. The parts of the project and the many interactions among

them are discussed below.

The Demand Group

The first two activitigs'are;groupedfunder the broad heading of DEMAND
because their primary foéus is on'deé]ihg Qith’the problem of insufficient and
delayed demand. Since~§bhé 6f the ébaT to be produced in the Philippines will
come from private sector investment,‘the existence of a market, or a potential
market, must be we11~esfablished prior to the attraction of capital and tech-
nical ski11§. The rationalization of production can be expected to follow the
perception of a market for coal to replace oil, within limits to be discussed
below. ‘In'the meantime, the government, through its regulatory powers held by
the Hational Coal Authority (NCA) and its coal marketing and distribution
system, held by the Philippine National 0i1 Company: Coal Corporation (PNOC:
CC) and its equity interest in the Semirara Coal Company, has entered and
dominated the coal development progyram.

The argument for this dominance is found in the Fact that until now the
primary effort at conversion was mandated by government in the power and

cement industries. This occurred through price incentives, coal priced at 65%

37
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of fuel oil as a ceiling; through bringing together small producers, with PNOC
brokering coal to markets and assuring supply; and through a 15 year coal
import program from Australia to avoid any shortfalls rf supply or coal
quality. To assure supply in the interim, a market has been stimulated in the
power and cement industries. Among those people interviewed, it was agreed
that initial government intervention was necessary and desirable to encourage
domestic demand and supply. Today, however, the roles of government and of
imports is more hotly debated by the private coal producers and within the
government itself. The project, therefore, includes a great deal of private
sector 1nvolvement along with Energy Ministry act1v1ty, reflecting the current
' status of the thinklng in the country at th]S time. '

The overall project reflects these concerns by focussi.” on certain
prublens with priority while excluding others. For example, ths.e has been
some lag time, perhaps some six to ten months, in accomplishing conversion of
cement kilns, but the proposed project does not focu; its resources‘on this
mandated program for conversion. The progress in the area of cement
conrersion has satisfied the GOP, with more than half of the plants reported
burning coal and the conversion of others is scheduled to be in place before
the technical assistance effort can start. The power generation issues are
different from those in cement, and they will be dealt with below through
activities dedicated to making coal more acceptable. |

Thus, the demand group of activitjf@ begins by extending beyond the
current targets mandated in the cement industry. The need is to establish an
understanding of additional potential markets including retrofit of power
stations, thereby providing investors with better signals for investment both

in conversion of fac111t1es to. coal and in coal production,
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Activity 1: Expansion of the Industrial Market in Coal ‘

This activity is designed to determine the markets (abbut 5) where the
most important users of imported oil are candidates for fuel substitution by
cval. These candidates include metal mining and processing, sugar, wood pro-
cessing with pulp and paper production, coconut oil processing, and textiles,
Using technical and economic criteria, a study will select those candidates
who can lower the import bill most effectively. As 16 any study which must
recognize the hu]tip]e objectives of a private se;tor firm, factors which
influence the decision such as reliability of'production, convenience of use,
alternative 1ses of capital, etc., must al) be taken into account. |

| The desfgn of thé studjrrefiects the 1nf0fmat10n needs of the decision
makers in both the public and private sectors. To avoid diffusion of study
résources, only the quantitatively most significant candidates will be
examined. Power and cement, already under investigation with -other studies
and programs, will not be directly included in this particular activity.

Fortunately, energy consumption data are available on a national scale,
Questionnaires regarding the energy consumption practices of over 100 firms
have been completed by'these firms. A substantial amount of market research
has already been accomplished by PNOC:CC and the selection of candidates to .
Vimit the study focus can, thus, be done on a rational basis, Using defini-
tions provided below, over 20% of the national petroleum consumption is in the
economic sectors covered among the candidates listed above,

The theoretical potential for industrial fuel oil substitution will be
enumerated, particularly for steam raising and, especially when the'bractica]
Himits will be better understood, thréugh an effort at on-site visits. Sever-
al such visits around Manila and environsbkefe done during the team visit in

October, Future visits can usé,sUppiementary audits oriented toward fuel
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substitution. A diagnosis of barriers to implementation of fuel substitution
in the industry chosen will also be necessary.

To allay some of the fears expressed by potentlal users that fuel subs tl—
tution will later be followed by constraints of eanronmen;a1 regu];tlon, or
second thoughts on price concessions and fluctuations‘of Eea1bprice§,,a broad
set of issues will be addressed at a series‘of seminars dealing'with;the poteﬁ-
tial user needs. Most attention will be paid to expanding the number of people
whose level of technical competence satisfies‘the need for services to design
coal conversion systems. The market assessment will focus on technical feasi-
b111ty w1th1n env1ronmenta1 constra1nts. Informat1on concernxng how to use
local 1ow btu coal w11l be applled to se1ect1on of conversion techno]ogy As
will be lndlcated 1ater, this area of lnvestlgatlon will span a broad range of
oppurtunities, Once again, however, work will be dune to identify mechanisms
needed to encourage suppliers of the conversion technology and financers of the
applications to ensure the most rapid possible technology transfer, Techniques
for information dissemination to user and supp]iér will be part of the activity
and its re]ated'activities. This is particularly important when trying to
match the quality and guantity of coa] supplied to the technicﬁi specifications
of the user, Some users are specifying cda1 of such parameters that only
imported coal can be used, when proper selection of boiler design details could
encourage the use of dbmestic coal at a savings of foreign exchange.

In sum, the study to assess the quantitative potential for coal conver-
sion will recognize the larger decision‘systeﬁ in which the substitution will
take place and it will therefore provide information to people in otheé parts
of the program. Except for assistance in a demonstration, actual conversions
will not be part of this technical assistance activity. Capital improvements

might only be considered in'a later phase.
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Activity 2: Coal Water Mix (CwM)

The sequence of activities which focus on demand issues in the coal pro-

gram includes a study which recognizes that the growth of the market:for coa1.‘

is constrained because burning a solid fuel will require a considerable
1nvestment in infrastructure and utilization equipment before operating cost
savings can be achieved through coal substitution. Due to the development of
a new technology that can prepare a coal water mixture for combustion under
handling," transport and utilization conditions similar to oil, it may be
possible to avoid much of the anticipated 1nfrastructure and facility invest-
ment at the plant sute and elsewhere in the system of 1ogist1cs. wwth the
coal wate.'ﬁlx technology, some boilers may be retrofitted with a small capi-
tal investment compared to boiler replacement for direct coal conversion,

Coal Water Mixture (CHM), as the technology is called, was developed to
facilitate the conversion to coal and it is now undergoing extensive testing
and rapid improvement. Large scale introduction of this fuel is promising.
CWM testing to this point, however, has not emphasized sub-bituminous coal of
the quality found in the Phi]ippines. Therefore, Activity 2 is designed to
provide technical assistance which will permit the introduction of this new
coal preparation and utilization technology to the Phi]ipp1nes and which
reduces the risks usually associated with technology development and transfer.
The support of feasibility and design studies in a highly structured set of
steps outlined in Appendix B is the technique employed to reduce risk.

The activity foresees the ultimate commercialization of the coal water
mix preparation and utilization technology in the Philippines through the con-
versing of the four units at the 800 MW Sucat electricity generation complex
near Manila on Luzon Island,  Its immediate Objective is to achieve a success-

fu]vdemonstration of the use‘of'CWM fuels in a 30 M4 utility type steam

4
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gencrator, which has been offered for this purpose by the Marinduque Mining
and Industrial Corporation (MMIC). The activity accordingly suppofts a feasi-
bility study and the design studies aimed at achieving this immediate objec-
tive. The objective of the feasibility study is to provide the support needed
for obtaining from separate sources the fundé needed to retrofit the steam
generator and conduct the demonstration test. Accordingly, it will address
and analyze, in the depth required, the 1nd1viduai steps that lead to the
introduction of CWM technology at the Sucat station. It will also develop the
detailed scope of work for the activities foreseen, to demonstrate and to
introduce;the technology. It will include the performance of laboratory tests
to demonstrafe fhatlécceptéﬁiéitﬁM.erls can ‘in fact be produced from a varie-
ty of Philippine coals.,

The activity also foresees the in;roduction of CWM fuels to substitute
for fuel oi1 in the operation of a bank of ore roastérs at thevMMIC, in which
it is necessary to maintain a reducing atmosphere. The probleﬁ to be
addressed is the utilization of the first stage of two-stage coal burqing
equipment now in advanced testing stages whiCh suppresses nitrogen oxide emis-
stons. The first step is assessment of the readiness of the equipment, the
adaptability, the inventives to convert, and the detailed program of activi-
ties leading to conversion. The equipment cqqdeUtilize CWM fuels, and
accordingly the schedu]ihg of this'effortjﬁs re1atéd fo the steam-generator
demonstration activity.

Given sutsessful reéu]ts from'these studies, a major constraint on the
use of coal, namely the cost ofbinfrastructﬁre and facility conversion, will
be reduced. Activity 2 is among the more complex and expensive parts of the
program with.considerable foreign exchange and capital savings benefits

expected in both transport and combustion applications. The transport of coal
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by slurry techniques is not to be confused with combustion slurries, In the
former, the greater water content is intended as a transport medium. In the
latter, the smaller water content is intended as a combustion medium. The
project tests are primarily dedicated to the combustion aspect, a]thuﬁgh,
transport consideratidn§ will be an important part of the Sucat design due to
the availability of a pipeline which‘currently‘carries fuel to the power |
complex.

It should also be noted that there is a good potential to consider ‘tech-
nologies osther than CWM, especially f]uidizéd bed combusfion, for its AB%lity
to burn the low qua]ity,feJectédvfractioh from_CHM'preparatjgn bﬁ;fof,iféicomr
petitive pogit}dn in'ﬁihé mouth power géhef;lion éppi}§a£}8n§."IﬁitiaI:priorl
ity, however, will be applied to CWM due to its advantage in adapting.to
existing utilization equipment.

The two activities and their various component parts described in detail-
ed designs in Appendix B, comprise the Demand group. As Figure 1, "Project
Activities," indicates, the Demand group both receives and creates information
from other efforts. The knowledge of potential markets gained’in Actiijy 1
will aid in finding applications of -the CWM technology. The existence of .a
tested technology from work in Activity 2 will enhance the credibi]ity‘bf-the
market for suppliers with appropriate coal and create an option for users who
could not consider coal under ordinary circumstances of space and capital
limitations. The information activities will bring the supplier and user
together. As the institutional discussion in a later section will address, it
is essential that users and sdppliers know about each others' potentfa1 in the
young coal industry. Thus, the overall project‘musf relate the activities
into an integrated framework that brings supply and demand decisions into

contact with each other,

63



-23-

The Supply Group

There are two primary activities of use to the GOP in the supply group of
activities. As Figure 1, "Project Activities,“ 1nd1cates, they “include an
effort tu improve mine feasibility analysis and a tra)ning program with three
different elements. Both sets of activities include the training of trainers
who will multiply their efforts over the years to create skilled people cap-
able of evaluating the financial feasibility of mining‘and of enhancing the
safety and productivity of coal mining operations. The details of these acti-
vities are provided in Appendix B, the emphasis on tronsfer of skills is par-

ticularly eyideot here.

For purposes of this overview, however, it should be noted ‘that the mine :

frasibility effort, Activity 3, has a number of important features. A major
barrier to the development of m1nes, as indicated by interviews in boLh the
public and private sectors, is the availability of local and<cred1b1e skills
to assess the feasibility of coal mining. 1In papt, this is due to thé fact
that mining engineering in the Philippines has previously focussed on metal,
not coal, mines. Furthermore, there is a ldck of experiénce within the finan-
cial community itself when ca\]eo on to assess feasibility rcports. Activity
3 addresses these concerns by transferring skil1s in the technical assistance

mode direcied toward local capability.

Activity 3- Mine Feasibility Studies for Findncing Mine Investment

The design of this program s oriented towards assisting several differ-
ent participants in coal developmant to make a critwcal step toward increased
coal production. For mine owners,’ deve]opers, engineers, financial comunity
analysts, and others for whom know]edge in mine feasibility analysis is essen-

tial, a curriculum will be pfovided;to assure local private sector capability
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to take this fundamental step. The private sector participants in the acti-
vity, who are willing to spend the risk capital necessary to provide geologi-
cal information, wiil be eligible for nomination for case studies to determine
the Feasibility of further development at their mines. This activity, there-
fore, will have immediate impact in terms of coal production at a few sites.
it will a1so have a long term 1mpact on the f1nanc1b111ty of opening new mines
through the training of individuals and companies to fo]]ow a deve]opment

process through to completion,

Actlvity [ X Spec1f1c Tra1n1ng Activities' in' Coal:Mining

A set of three sub-act1v1t1es, 1mportant to increasing production safely,
has been identified as ear]y candidates for technical assistance.

Fbr adninistrative convenience, the three part training activity in
Figure 1 can be treated as one Activity. The training in mining and safety,
cost accounting, and coal preparation can be implemented as Activity 4 by one
responsible training unit, These areas have been chosen because they are
responsible for considerable impediments to rapid and substantial growth of
coal production. It §s estimated that approximately 3000 miners and snpervi~
sors and other producérs will be needed in the years ahead if the domeétié
coal industry is to meet its desired production targets. This will require an
approximate doubling of skilled people over currently available personnel. In
addition to the efforts designed to enhance Tong term productivity, there is
training in coal preﬁaration and coal handling designed to overcome coal
‘quality problems borne of using as-mined coal. The current incentive system

is not perceived to significantly reward coal quality beyond btu's/ton.
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Activity 4a: Underground Coal Mining: Training Program on Mine Operation,
" Safety and Health .

Based on discussion with representatives of the private and public sec-
tors, the most important nead in the area of uhderground mining is in-fiald
training for people operating in the mines. This iné]udes miners,{Supervif
sors, safety inspectors, safety engineers, and mine managers. A CUkric01um
designed to train trainers in the areas of responsibility of these types of
jobs would make a major contribution to enhancing production in‘uﬁderground
mines. There is a need to create a capac1ty for self-sustaining training
‘act1v1t1es in underground m1n1ng where 10ca1 employment is a key feature and
vhere techno1091ca1 transfer 1s otherwnse Ieast 11ke1y to take place from

international mining companies.

Activity 4b: Traininé for Cost Accounting in the Coal Industry

There is a diversity of cost actouniing systems in the. coal fndustry.
Furthermofe, the implementability of those systems varies widely due to the
variety of the scale and sophistication of the industry. This &iversity,of
approach and follow-through has made it difficult to have a uniform reporting
system needed by both the industry and those who plan for it.

Even PNOC, whose previous experienqe in the 0il industry cannot be readi-
ly transposed, requires trainfng to develop and use a new system suitable to
its needs. As discussed in Appendix B, a training program oriented to an
implementable approach for a variety of mining situations will be designed.
AdditionéIIy, a group of accountants-who can pass on the information to others

will address the needs for the future.
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Activity 4c: Training in Coal Preparation and Handling

At virtually every site visited, the team noticed that as-mined coal and
cval handling techniques were creating operational probIems fhatlwereluhheceé-
‘sary. Neither the technical knowledge nor appropriate incentives were in_
place to avoid the difficulties being experienced, This sub;brOJect is
designed to inform relevant parties of the methods and arrangements necessary
to upgrade the quality of coal provided to the user, ThiS will be doneiiﬁ”a |
symposium covering different aspects of coal characteristics and suitability
for washing or other means of preparation., Coal handling techniques will be

thoroughly cpvered’aé they apply to locq]_circumstances.

Activity 5: Resource Assessment

A report done in 1973, commonly known as theJRobeftson Resear;h Repurt,
needs to be augmented and updated. One deterrent to.iﬁ?eétment is the pobr
knowledge and access to basic resource'data. An activity both to assemble
information and facilitate its access has been designed. The program includes
EDP techniques as well as a substantial effort to impart skills to staff, and
to maintain the resulting information system, There is a substantial training
program included so that the continued updating of the 1hformation can be doﬁe
entirely by Philippine personne].‘ The Minisiry of Energy will be responsible

for exploratory dri]]ihg‘to add to the existina data base.

Activity 6: Measurement  of Quality .

‘,fAs'ih_méhy othér countries, disputes between producers and users of coal
regafding the quality of the coal are severe. - The-economic consequences of
these disputes are often significant.‘ An investigation of the causes of

differences has determined that coa]'samp1ing and quality measurement tech-
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niques need to be standardized and improved. The issue is not simply the
acceptance of international standards such as those of the ASTM, but the
implementation procedures as well, The activity employs numerous techniques

tu overcome the problem of unreliable coal quality measurement,

Activity 7: Prioritization of Coal Development

“The ability to balance supply and demand requiréﬁ aﬁél&iiﬁé1"¢ébgbkiitfes
and computer software to synthesize findings in a timely aﬁd'écbnomic fashion.
This activity, using the specific problem of energ& needs for Luzon, exercises
the data bases developed in the other activities,and provides the methods and
ability to support decisions régardihg the pffority areas fof cdal deve]opment
and encouragement of utilization. In the case of this activity as well as the
uthers discussed above, full details of how the problems staled will Be add-
ressed are found in Appendix B of this report.

This activity provides the metﬁods by which coal will be compared with
other energy sources; geographic areas will be scheduled for mining; and con-
sumers'encouraged to use coal, A1l of the activities come together at this
point and this Activity 7 provides the management objectives, the rules for
compatibility of data bases, and the.bridges for cross communication among
activities. It is the "uﬁer" against which competing objectivesfcahfbe mea-.

sured to establish priorities.

Integration and Interaction Among Sub-Projects

While tﬁe activities stand on their own merit, each in fact fits into the
larger design of the overall project. Figure 2, "Relations Among Activities,”
below 1ists the main points of interaction among activities and the ensuing

discussion points out the manner in which each part of the effort builds
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igure 2

F
RELATIONS AMONG ACTIVITIES

INPUTS ‘ACTIVITY

From Activity Functions .
: (1) . MARKET: EXPANSION

CYM Characteristics (2) :

Mine Location (3)

Costs and Prep (4b,c)

Resource Character (5)

Quality Assurance (6)
Prioritization (7)

(2).: CwM
Demand Quality (1)
Mine Location (3)
Potential Sources §5;
Quality Assurance (6
Prioritization (7)

(3) MINE FEASIBILITY ‘STUDIES. FOR
Market Location (1)
CWM Users (2)
Trained Personnel (4a,h,c)
Identification of Sites (5)
Prioritization Schemes (7)

(4) . SUPPLY TRAINING
Assures Supply (1) , ERRE
Assures Personnel (3) ,
Role of Underground Mines (7)

Demand Quality (1)
Potential Demand Source
Identification of Sites

5

(5) RESOURCE ‘ASSESSMENT

QUTPUTS
lfo Activity Functions

‘Sizing CWM Facility (2)

Market Feasibility (3)
Preparation Need (4c)

Prioritization (7)

tonversion (1)
Feasibility (3;
Suitability (6
Prioritization (7)

FINANCING

Costs at Market 1}
Facility Siting (2
Case Studies (4a,b,c)
Cost Data (5)

Supply Sequence (7)

Supply to CWM (2)
Prioritization (7)

Proximity to Market (1)
Supply Source éZ}
Geologic Data (3
Prioritization (7)

(6) 'MEASUREMENT OF QUALITY

Assures Quality (1)
Encourages Preparation (4c)

(7) PRIORITIZATION

Eases Conflicts (1)
Sets Specs (4c¢)

This activity is the synthesizing and managerial project for assuring the data

needs and format for the entire project.

It sets the performance level for

project data to bear on decisions at a common level of reliability and rele-

vance,
needs to be designed at the outset.

Thus it defines the ultimate set of interactions among activities, and
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toward the ability to make informed technical and planning decisions regarding
the balancing of coal production and consumption in the Philippines. Such an
ability is a necessary precondition to replacing imported oil with coal and
much of the interaction will be anticipated in the needs for information
establishad in Activity f.

As Figure 2 indicates, each activity is provided inputs from others and
in turn provides outputs to others, 'Thds; thevMarket‘Expansion Activity 1
will receive information from the CWM Activity 2 to indicate the range of
applicability of the technolbgy and at the same time provide information to
the CWM Activity 2 to indicate the sizing of conversion harkets. Scanning
Figure 2, from the inputs on the left qoing to one of the seven Activities in
the center and outpufé‘from'the Cenfer'gofné‘to?othéf’activit%es on_ the right,
it can bhe scen that the functions‘of one activity are useful for others. The
coordination among efforts is essential to avoid duplication and data
management problems as well as to capitalize on opportunity. Removal or
alteration of one activity should only be done in the context of its impact on
another. The effort is highly integrated and each activity is a beneficiary
and also benefits the others.

This level of integration of deﬁign‘p1aées a burden of management on the
project which will be worth the effoft; The management consists of different
obligations, the first of which fﬁ t6 develop scheduling over time to assure a
smooth and cost effective sequence of activities. Second, data formats and
other mechanical and substantive considerations need to be harmonized to
assure communications among parts of the project., Third, counterpart rela-
tions neced to be coordinated in order to benefit from cach party’s' exper-
tise. The accomplishment of these objectives focusses altention on project
management and scheduling. Appendix B deals with the details of activities,
but this section concludes by setting those efforts in the context of time and

management control,
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Project Management and Scheduling

It is clear that the project will require a broad array of skills to
accomplish its objective. It is also true that there is a great deal of coor-
dindtion required to achieve the most within the diversity of necessary
skills. There is a tradeoff to be expected, Some organizations will have the
specialized skills necessary, but it is unlikely that any single contractor
will be able to carry the breadth which must include market analysis, CWM
expertise, resouréc assessment, training in coal production, and synthetic
planning. At the same time, the coordination among activities calils for
unitary management.

The strategy of organization will respond to this situation by minimizing
the number of organizations both within the U.S. contractor group and among
the cuunterparts, At a minfmum, it is likely that two groups can handle the
project on behalf of the Philippine counterparts and two on behalf of USAID,
In the Philippines, the Plahning Service of the Ministry of Energy can coordi-
nate among the various counterpart groups listed above, except for the CWM
Activity 2 which can be managed by the Economic Development Foundation. The
roles of these two counterpart institutions will be clearly marked in Project
Agreements so that cooperation levels and coordinative mechanisms can be
established early in the project, while still benefitting from the indepen-
dence that the nature of the different efforis requires.

On the side of the U.S., there are several functions to be performed and
the challenge is to select organizations which balance special skills with
general management ability to incorporate diversity. One option would be for
USAID to manage the overall project itself, calling on different firms, most
Vikely in the CWM Technology, Training, Resource Assessment, and Planning

fields, to accomplish sets of tasks. Thus, there would be four contracts all

4
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reporting to one project officer in Washington or in the field. This option
is, frankly, quite attractive because it maximizes the chances of getting the
best skills for each job.  On the other hand, USAID staff positions are
Yimited and it 1s unlikely that qualified personnel can be made available to
accomplish this effort. Under those circumstances, a tradeoff can be made
which will use management techniques and Skil]slto assure quality of the parts
and integration of the whole.

CWM technology skills are sufficiently limited and’Activity 2 is suffi-
ciently well defined so that one cohtfactor 6an'handie tﬁe tasks outlined in
Appendix B. As 1s discussed below, an ear]y and pre]iminary phase is called
for to do feasib111ty studies of CWM for the MMIC ‘boiter and roaster. After
feasibility 1s proven, the substantial portion of the work can follow within
the purview of a single CWM conlractor.

The remainder of the project. should be under the'gcneEaI supervision of
one contractor, Whether or not each of the,péfticipating brganizations would
then be subcontractors is a matter for bidders to determine. Whether or not
USAID would Vike to reserve a portion of the activities for USGS participation
is a matter of USAID providing 1ntegratfve management. USGS has the skills to
accomplish Activities 5 and 6. If negotiations between the two government
organizations can satisfy time and budgef constraints voiced during t':e pro-
Jject design phase in October, then 1t would be wise to include USGS skills.
There would have to be some arrangement to assure that USGS would be respon-
sive to the superv1sory contractor's scheduling and priorities for f1n1sh1ng
certain sets of work in the framework of the overall project.

This accomplished, then the team to execute the project would include (1)
a CWM contractor for Activity 2, assuming a positive feasibility study; (2) a

general contractor with supérvisory responsibility for the timing of the over-
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all project as well as the full range of skills under its command; and (3) the
USGS operating within agreed upon constraints. Hopefully, a USAID project

of fFicer with appropriate skiils or a USAID group will he given tiﬁe to monitor
the project to assure its integration by the supervisory contractor. This
dees not mean second guessing th <contractor, but it means holding the
contractor accountable for beuefi@ing from the interactions built into the
design of the project.

This ménagement strategy balances the multiple objectives in the activi-
ties needed to replace 1mborted fuels with domestic coai. The project is
workable as long as the objectives are c\gartgnd the. supervision takes place
in a unitary framework with é\ear accéunﬁab%ifty. Ohe of the objectives to
vhich management must respond is that of efficient timing and sequencing of
aztions, An early effurt at formal scheduling should be called for wilhin the
first quarter of préject Vife and a preliminary schedule should accompany pro-

posals.

Institutional Responsibilities

. .Itlf$~fé96§n{ied that‘the 1hst1tutionéi-a5pects of the development of
coal 1nzthe Philippines are among the more difficult sdbjects to treat.
Policy and‘opinion are difficult to distinguish from each other in the best of
circumétancés. A stéy of less than one month, especially one which coincides
with the most troublesome }ime in Philippine politics in many years, makes it
difficult to understand institutional behavior. Nonetheless, the subject must
be treated, for no project can succeed without being established on a firm
institutional base, Furthermore, given the dynamic environment in which the
project will take place, adjustments may be needed during the implementation

perfod to deal with the assumptions that are made at the outset.
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Among the first impressions is that there are a great number of explana-
tions of the same event and no two people characterize the institutional
envirunment for the development of coal in the same way. The policy position
- of the government is "nuisy," that is, different officials describe past
events and future policy with sufficient variation of rationale to create
unclear signalé for the private investment community. Cn the other hand, the
private sector statements to government are also often misleading so that a
basis for policy may be incorrectly drawn. The dominant theme is mistrust and
miscommunication, During the course‘of numerous interviews, the same material
was discussed, but from very djfférent pdints of view. The government insists
it 1§vprebar1ng the Qéj for privafé institutions to develop coal. The private
institutions insist that the fegulatory practices of the government can only
end in govermnent domination of the industfy.

This report has neither the purpose nor the place to determine who is
correct or whose characterization of policy js the most accurate; if'iS‘the
purpose of this discussion to clarify the roles expected from each institu-
tional actor and provide the rationale for the design and selection of 1ns£1-'
tutions in the project. - Thus, 1tiis assumed that the private sector will be
the main producer of coal. It is fUrther assumed thSt the PNOC Coal Company,
a government body, will only play the role of catalyst in the marketplace and
will not be allowed to become a dominant force in the industry. Furthermore,
it is assumed that neither the National Coal Authority nor the various govern-
ment bunks or development corporations will conduct themselves to suppress
private sector activity.

For one group of people, these assumptionsﬂare cphsidered naive and
false. For another group, they are considered‘§¢Equte fepresentations of

government policy and reflect‘the need to protéctjthé private sector; its
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capital, skills and resources. There is evidence provided by different par-
ties in subport of the different points of view to render suspect these or any
other‘Set of specific assumptions. The simplest explanation of uncertainties
surrounding assumptions is that the coal industry is young, and the specifics
of what will work are still undergoing experimentation. Much institutional
behavior is, therefore, currently based on uncertain premiees and private and
public roles are yet to be sorted out. F]exibility; within the organizational
structure, is the guide in such circumstances.

The organizational chart of the M.0.E. in Figure 3 indicates that some
structure is already in place. A full ministry witﬁ a defined division of
labor is dperating; while'fhe 1ﬁ§£i£e£ibﬁies-sf{ii evolviﬁg, there are poli-
cies that assign roles fof agencies. The project and its activities are,
Lherefore, set in the context of taking government. policy at face value, of
encouraging the private sector to play the major role in productibn, and of
using the existing government structure to organize the markets for coal and
conversion of facilities. The government is represented to play un informa-
tional role about markets and resources while the private'seeter 1s.expected
to extract coal under a set of 1neent1§e,éontfects with'the §evernmenf‘or
through direct sales..

in each of the activities, this divisjon”bf ]abor is evident. :The first
Activity, which deals with.marketing, is done under fhe'auspfceSJOf the PNOC
Coal Company, which has already done much in this area. The pr*vate secfor-
producer has shown little interest in Qertica\ integration of the industry,
and has'been content to let PNOC:CC take the lead in marketing. PNOC:CC will

be the counterpart group for this activity and will assure that information

from the marketing effort will be available to the public.
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The second Activity, on the other hand, is of great interest to the pri-
vate sector because the Coal Water Mix technology offers an enormous step for-
ward in opening coal markets. ODue to the need for funds to establish a fuel
supply plant, this activity will be managed to attract those funds. The
Economic Development Foundation will take the lead in providing counterpart
skills to attract local and international funds.

The entire supply set of activities from ming feasibility to training
will be based on close coordination between the government institutions and
the Philippine Chamber of Coal Mines, Inc., a private association of approxi-
mately fifty coal producers. ResponSIbillties for _money, time, and facilities
will be ‘shared by both private and public- institutions. Both are expected to
send and pay for trainces as well as carry on the effort started in the first
y2ar of the activities. The assumption Lhat pruductiun is basically a pri-
vate seclor responsibility is particularly in evidence in this part of the
project.

With reference to the informationa1 actlv1ties whlch are designed to
characterize the resource and measure ltS quality. the Bureau of Energy
Development of the Ministry of Energy is’ the counterpart organization. They
will keep the records of coal field potential, while making the information
accessible to private investors. They will also assure that national stand-
ards will be met in measuring the quality of coal.

In the seventh Activity, which deals with prioritizing the sequence of
production and consumption of coal, the MOE Planning Séryicé’wili be the
counterpart organization. It is at this level that policy discussions will be
prepared. It is here that the opportunity to centralize in government hands,
indecd to over-centralize, will be most tempting. An information system can

be built to give confidence, perhaps false confidence, that coal policy can be
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made to cover all aspects of supply/demand halancing. This activity provides
the most opportunity for learning the practical limits of government involve-
ment or for running the risks of an excessive potential for centralized plann-
ing. Activily 7 can reveal useful answers as an experimental process for
defining government/private sector relatfons, It provides an excellent forum
for resolving the key institutional issues in coal development ir. the Philip-
pines. It synthesizes information from many sources, focusses it on critical
decisions which compare coal with other alternative fuels, and creates incen-
tives for production and consumption in which the private ;ector must Yive.
No more important opportunity exists_to sort out the jnstitutional issues and
fhé public decisfon process-whicﬁ a]lochteé'rééources for coal development.
Also, pending the success of this activity, there should be a series of follow-
on activities identified with appropriate institutional and capital néeds.
Thus, the seven activities provide opportunity for both public and pri-
vate sectors to play important roles, and this follows publicly announced
policy. At the same time, information sharing and conscious decision processes
provide a forum for testing alternatives and sorting out the options of a young
industry and regulatory body. Thg country is today going through the difficul-
‘ties of thrashing out these issues on a natfonal forum in a national debate.
The general answers as to the public roles in business and vice versa are being
dealt with even as the project is being designed. The most appropriate posture
under these circumstances is to involve all of the essential actors in the
decision process who find it important envugh to participate, and assign them
the roles of their choosing and abilities, In this sense, the project becomes
the forum for the generation and determination of the institutional aspects of
coal development, The private sector hgs risen to the challenge of producing

more coal than ever thought possible. The public sector has risen to the role
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of finding and developing markets while aggregating producers and sources of
coal to assure that demand can be met. The project sets the further challenge
of institutionalizing the process to accomplish the ends by the most efficient

and acceptable means possible.
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FIVE. RECOMMENDATIONS AND IMMEDIATE ACTIONS

As described in the previous section, there are seven major distinct
activities in the technical assistance project.. Yet, each is related to each
in such a fashion as to require very close coordihatioh. 'The recomnendation
is that funding be set at a level to accomplish all seven components. Any
lesser amount will require project revision, for the'coherency of the design
through an integration of its components is one of the criteria for a success-
ful project.

While funding is recommended for all seven activities, the technical
assistance in CWM techno1ogy transfer requwres a separate set of skills and
time schedule. This means that “it should be funded and’ adm1n1stered as a unit
of activity. It is labeled as Activity 2 in order to assure communications of
findings among the activities. However, it is tu be implemented by a tzchni-
cal contractor with CWM skills and by a local contractor with responsibility
for integreting Philippine institutions participating in the test as well as
providing the follow through of transferring the technology to local users.
Thus, the recummendation is to procure the services of two Cwacontfactofs,
one for technical services from the US and one for providing 1oca1'sefQiee§ of
technology transfer, the EDF.

The particular services required are idenpified in Appendix B in some
detail, while the sumnary of those services is described in Appendix A,

| The transfer of technology can have a substantial impact on replacing
impdrted'fuels. The development of coal in the Philippines is, however, a
much,broader challenge than techrolugy transfer. The six other activities
deal with this broader challenge and are also essential. Due to the eubstan-
tial integration among component parts of the project it is recommended that

the service' of one contractor be prOCUred to manage and integrate the ser-
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vices of the variety of skills needed. whether or not those skills require
more than one contractor, pnly one should be made responsible for the perfor-
mance of sub-contractors or participating agencies.

Once again, the Appendices provide the details and sumnary of services
required to accomplish the coal development components of the project;

The next set of recommendations deals with the roles for each of the par-
ticipating institutions.

It is recommended that the Ministry of Energy, through 1ts planning ser-
vice, be responsible for the coal development activities (Numbers 1 7 with the
exception of Number 2). It can coord1nate the services of th= several agen-
ciec'in the Philippines who w111 provide counterpart personnel ‘and who will be
the recipients of services.

1t is further recommended that the Ecunomic Development Foundation pro-
vide a paraliel role in the coordination of the CWM technolopy transfer etfort
(Activity 2). Their responsibilities should include organizing information
for potential users, investors and trainees to facilitate the transfer of the
technology. The EDF also should be of assistance to the technical contractor
for the CWM sub-project. Whether or not bidders wish to provide a full-time
resident to manage their operations in the Philippines; local contact and
establishing local arrangements to ensure technology transfer of CWM remain
the‘responsibility of the EDF.
| Private sector involvement is essential to the long term success ' of the
project, and the Philippine Chamber of Coal Mines. Inc., ‘has shown a willing-
ness to participate in several of the coal development activities especially
in providing the risk capital for obtaining new or prov1d1ng previous]y
acquired geo]ogica] information for mine feasib1]1ty studies and forwproviding'

trainees and a site for training participantc in Act1v1t1e5'4a,‘b,.and c.

g/



-41-

The National Power Corporation should be one of the major users of coal
in the future and they are recommended to be participants in the CWM techno-
logy transfer of Activity 2. It is expected that they will send observers and
pdrticipatc in the design of the testing to assure Lhe credibility of the
results as they apply to Néc future use of the CWM technology.
| It is also recommended that the First Philippine Industrial Corporation

be invited to participate in the study of the feasibility of using'their pipe-

Vine to transport coa) water mix slurry to the Sucat plant;

The next set of recommendatfons deéis with tﬁe t1m1n§ and scheduling -of
aq;jvitiesfv

It 4s expected that the review process’of these recommendations can be
completed by January, 1984, and agreements signed with Philippine fnstftutions
shortly thercafter. The coal development contracltor should be able to Bc‘
secured and in the field by mid-1984, The duration of each activity and its
time of completion will vary, but it is recommended that the start-up schedule
be adhered to with seriousness, Events are occuring at a rapid rate and
“options for the future are being closed. o

Indeed, one activity, the CWM technology transfer effort for boilers and
roasters, cannot be delayed. Momentum has been building for the'CWM test
since February, 1983, and the interest in establishing the technology 1in the
Phi]fppines has been high. Interest in financing this technology transfer by
different means and sources has been raised, and a precise set of costs, as
well as feasibi]ity studies, nceds to be developed immnediately to take
advantage of the interest. This report has oﬁt]ined the milestones of the
activity, but it has not delineated the costs of establishing a CWM facility,
converting the MMIC boiler, and conducting and interpre* ing the test burn for

application to the Sucat power plant. It fs recommended that the Phase 1
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portion of Activity 2, the feasibility studies, benefit from immediate imple-
mentation so as to>take advantage of the opportunity for technology transfer,
both at the MMIC 30 MW boiler and at the ore roasters. Since these studies
are needed o reduce the risk of taking the next major steps, they should'be
initiated before much time passes and momentum is 1ost.

The final recommendation is that the coal sector in the Phi]ippines pro-
vides a major opportunity for foreign exchange savings through oil substitu-
tion with local coal. The project has been designed. to provide technica?l
assistance for the development of coal for an initial pefiod. It should be
recognized that the value of and opportunity for techniCal‘aésietahce'yilli_ ,
prubably extend beyond that peribd. The last and synthefic‘Activity 7 can be
used to identify valuable long term cooperation and this project should,
therefore, be conceived as a first step in the long term cooperative effort in

the development of coal in the Philippines.

Immediate Actions

Some of the recommendations requ1re ‘immediate action to maintain’ interest
and levels of cooperation that greatly fac111tate the start-up of the project
: The first such requirement is to begin the feasibility phase for the conver-
sion of the Marinduque Mining Company 30 MW boiler. The Company has offeree
{is facilities and services on site to make the test. This represents a sub-
stantial contribution to Activity 2 and a timely start of that task is essen-~
tial before competing plans for the boiler are implemented. The test MMIC
site also includes a 250 K barrel storage tank, It would allow for a smaller
capital investment in a fuel mix plant which could store a lower output

instead of producing on high demand schedules. 'The boiler, an ore roaéter, and
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the offer of a storage facility are subject to change borne of commercial
alternatives under discussion.

The ore roaster offer i5 also especially interesting because the use of a
new design fur a slagging buraer may make the use of CNM-to create a reducing
environment for ore roasting technically feasible. From a foreign exchange
point of yiew, it is surely desirable.

MMIC is also offering drafting facilities and personnel of highly skilled
labor. "The retrofit costs of the boiler will be much less at MMIC than else-
where, The opportunity should not be missed and an immediate start to the
project for this limited er;ibiTjﬁy'phase would ensure the cooperation
extended.

Another immediate action needed is confirmation that Philippine coal will
make a suitable CW4 fuel. This must be done before any major contracts are
executed. Since it will take several months to conduct tests, the process
must begin as soon as possible.

In addition, planning for. the future of the Sucat power station 1s now
ongoing. Studies for coal conver;ion have been recently comp1eted It is
essential that at least some prefea;1b11xty work begin to indicate the poten-
tial for a major CWM app]ication‘and to show NPC engineers how the MMIC test
will be conducted. '

A11 of these reasons for taking immediate action are reinforced by the
_urgency with which the foreign exchange and employment benefits are perceived.
The country is taking its own action now to forestall a more grave sitdation
in the future, These aetions,,under curﬁent consideration, should include CWM

use as a serious candidate for scarce resoures.
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TECHNICAL ASSISTANCE PROJECT IN COAL DEVELOPMENT

Over the past ten years, the Government of the Philippines has begun
efforts to diversify the nation's energy supply through the development of its
indigenous coal resources. Coal production in the Philippines dates back to
1941. By 1981, 233 million metric tons had been identifind presumahly as
proven reserves. These reserves are widely distributed thrucghout the nation.
In 1950, the annual capacity to produce coal was about 790,000 metric tons,
but actual production was only about 359,000 metric tons. The coal production
forecast for 1982 was given as over 1 million metric tons based on the projec-
ted completion of o0il/coal conversion prriects in the consuming sector.
Actually, 1982 coal production was 558,10 ~atric tons.

At the same time, the most recent statistics on primary energy consump-
tion in the Philippine Islands show that 70 percent is attributable to o0il and
2.4 percent to coal. Local erpansion of domestic coal use offers the opporty-
nity of replacing imported cil. The Philippine government 10-year coal
development program foresées a coal industry by 1992 at a level of 8.6 million
tons/year production. ‘This expansion is foreseen also as a major employment
generator. At the same time, the nation recognizes the need for environmental
protection as coal production and utilization increases. During the ten-year
period, considerable opportunity can exist to accelerate progress through
etfective technology transfer and erhancement of personnel capabilities and
institutional functions.

Accordingly, the longer term goal of this project 'is to help reduce
foreign oil imports with their correspondingly high foreign exchange needs
through the use of coal as a substitute fuel. The objective of this coal
project is thus to “elp expand the coal production and consumption capacity of
the Philippines and to also provide technical assistance as the mnthod of
accomplishing this objective., Coal utilization has been growing at a steady
rate over the past few years, but in order to meet the more than ten-fold
increase envisioned by the Philippine Energy Development Program of 1982-1987,
This growth rate needs to be stimulated.

This project includes a set of seven distinct activities. These activi-
ties can be considered as either demand-oriented or supply-oriented and are
directed by a strong planning requirement. These activities are also inter-
related, and require careful management in order to make effective use of the
input/output flows of the intermediate results from one activity to another.

The first activity, "Expansion of the Industrial Market in Coal,"
reflects the strong need for a marketing effort which both identifies the
primary targets for coal conversion and then provides the necessary informa-
tion on the most appropriate technology for their use. Such an effort
requires familiarity with coal and its alternative combustion technologies,

At this time, it is anticipated that the major targets for conversion will be
those industries in neced of steam raising, with the exclusion of steam raising
for central station power generation.

The adaptation of a new technology which may prove appropriate in expand-
ing the use of coal, »articularly for the power sector. is a separate acti-
vity. "Introduction of Coal Water Mix (CWM) into the Philippines”, s the
second activity in the total program, but will be treated separately under a
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special relationship with the Economic Development Foundation, as it contains
activities which can be started earlier under separate auspices. There is,
hovwever, a need for coordinacion between this activity and the others which
can_interact. The adaptation of a coal water mix thus made from Philippine
coal will involve the performance of a demonstration employing a steam genera-
tor to be made available and then the extension of the experience qirined from
the cunversion of a major Philippine central electricity generation station.

Activity 3, "Mine Feasibility," has a twofold aim. Not only will the
activity actually produce mine feasibility studies, it will also train local
engineers in the procedures of completing them. In this way, the Philippines
will have the opportunity of producing studies for specific mines which show
that they have appropriate economic conditions to pursue funding. Local
engineers will be ready to continue these activities through the associated
training program.

The next activity, Number 4, consists of a series of three specialized
training programs for those who work in coal mining activities. The major
constraint in the expansion of the coal mining industry is the lack of trained
operators. The first activity is the development of a training program in
underground mining which includes mining operations and specific health and
safety actions. The focus is on training trainers in order to ensure a con-
tinuing focus on these Wmportant aspects. The second training program in this
group is design to establish a cost-accounting system for the industry and
train accountants to utilize it. In this way, there will be both a new appro-
priate program designed specifically for coal mining, but one which coordi-
nates with other resource accounting programs, as well as trained accountants
for the program. The last program in this group is the development of a coal
preparation and handling course. There is a lack of understanding of the
relationship between coal properties and coal uses. Traditional beneficiation
steps offer the opportunity to provide coal for more markets. This program
will train coal mine operators in these techniques. This combination of three
training programs in this fourth activity can provide the needed skills for
fncreasing the use of coal in the Philippines while providing for the health
and safety of the miners.

Activity 5, "Resource Assessment,”" provides an opportunity to update the
Robertson Report, a geologic study completed in 1978. There is a great need
for accurate data to characterize the Philippine coal fields and attract
interest, and an appropriate data handling system to provide access to these
data. This activity includes the development of a computer-based system for
collection, storage, and retrieval of both existing and new-found data,

The next activity, Number 6, "Measurement of Quality,” will establish
internationally known quality standards and procedures for the coal industry.
This activity is designed not only to establish standards, but also to train
relevant coal personnel in their implementation. Such a program will facili-
tate the buying and selling of coal in more easily def ined parameters,

The final aztivity in this project is Number 7, "Prioritization of Coal
Development."” As the last activity it serves as the main coordinating acti-
vity among the group. In addition, it has a series of functions itself which
must be met over the life of the project. These functions include the
development of a methodology for prioritizing coal areas for attention depend-
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ing upon independent data produced under this subject as well as from Activity
5, and the development of coal service contract systems which will expedite
coal use again based upon data from this task as well as from Activity 5,
Accomplishmant of these functions along with the coordinative role will ensure
the timely duvelopmant of Philippine coal. This activity will produce the
basic autpatsfeanlts of the project, and can identify the needs for furthar
activity toward the projects longer-term goal,

The basic approach in the performance of all activities is their perfor-.
mance as a joint effort if designated personnel from Philippine organizations
and pcrsonnel uf requisite qualifications and experience provided by a
contractor organization,

&
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INTRODUCTION OF COAL-WATER MIX (CWM) FUELS IN THE PHILIPPINES

Coal-water mixtures (CWM) fuels have been evaluated as a potential sub-
stitute for fuel oil in power generation for several years. The utilization
of a slurry-1ike mixture of coal, water and specific additives offers the
avplarbarity of eoptazing ail-fired combustion units with coal. A projent to
deteraine the applicabitity of CWM made from Philippine coal would permil the
substitutability of domestic coal for imported oil at a substantial cost sav-
ings while retaining the convenience of a liquid fuel. Such a project is pro-
posed as a part of a larger technical assistance program to the Government of
the Philippines.

The Econumic Development. Foundation has been extremely interested in the
opportunity of damonstrating this technology on Philippine coal, Originally,
this project developed because of the willingness of the Marindugue Mining and
Industrial Corporation (MMIC) to utilize a 30MW steam generator at Nonoc
Island to provide a large-scale demonstration of the performance of CWM fuels,
and also because of MMIC's interest to convert a bank of oil-fired nickel ore
roasters to use coal,

The tasks involved in the project are to be accomplished in three phases,
cach phase having a specific objective which may comprise accomplishing
waveral consecutive or parallel steps. The objective in Phase I is to deinon-
strale the technical, economic and financial feasibility of the concept in thes
Paitippine and will comprise lwo parallel activities., The first is to prepare
st samples of CWM fuels from Philippine coals, estimates of costs to retro-
fit and perform demonstration runs, options for Lhe supply of coal and CWM
fuels, and analysis of the benefits from the conversion of a major (Sucat)
>tation of the National Powzr Corporation, The secvuad activity is an investi-
gation of the feasibility of employing the first stage of a two-stage slagging
¢ual burner, now under development four low-nitrogen-oxide combustion of coal
to fire the ¥MIC roasters, and the identification of the needed test program.
Fur both activities, the duwnstream activities and schedules will be developed
and describad,

The objective in Phase II is to achieve a successful demonstration of the
performance of Philippine-hased CW4 fuels in the MMIC steam generator, and, if
varranted, concomitantly in the M4IC nickel ore roasters. The activities will
be undertaken essentially stepwise through achieving limited objectives.
First, the basis of fuel supply will be established; second, the retrofit will
be designed and installed; third, the operating program will be specified;
fourth, the performance runs will be conducted; and, finally, the results will
be evaluated and conclusions drawn.

The objective in Phase 111 is to achieve the conversion of the Sucat sta-
tion of the National Power Corporation to CWM fuels on a permanent basis, The
nature of the activities will depend on the experiences in Phase 1l and these
could involve a second demonstration at NPC's Naga station on Cebu. An addi-
tiunal objective in Phase II1 is to achieve the conversion of the MMIC ore
roasters to coal firing,
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The basic approach in the performance of all activities is the perfor-
mance a5 a joint effort of designated personnel from the Econumic Development
Foundat ion, the Marinduque Mining and Industrial Corporation, and personnal of
requisite qualifications and experience provided by a2 contractar organizetion,

The expectations are that Phases 11 and III in the roaster conversion
artivity witt b sybjests that can involve conventional commercial transac-
tiuns anmong the parties requiring little, if any, technical assistance,
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PARTICIPATION OF THE ECONOMIC DEVELOPMENT FOUNDATION
IN THE IMPLEMENTATION OF PROJECTS

Services from the Economic Development Foundation (EDF) are required in
connection with the implementation of the Project to introduce Coal-Water Mix
Fusly in tha Phitippines, Services are required in bnth Phases 1 and 11,

EDF and the USAID Contractor designated for each phase are to work in a
Juint and integrated fashion with duties allocated as to whether they are
technology transfer and cost oriented (USAID Contractor) or ecanomic and
Philippine adaptation oriented (EDF).

It is anticipated that EDF will undertake to.coordinate the following
types of activities, as examples:

1. Collcction and transfer of coal samples to U.S. labs for
~ testing.

2. Organization of sampling and analytical program in Manila.

3. Organization of meetinys releVéﬁEvtbﬁthe(activitieS?ﬁnV01Véd§
in the implementatlion, o

4. Evaluation of technical and institutional issues from Philippine
perspective, :

5. Dissemination of information as required in each phase..

6. Expediting the participation of the National Poﬁéh"corbbrationv
in the activities, as appropriate.

One criteriun for success of the Phase IT activities will be the willing-
ness5 of the National Power Corporation to undertake the lead roles on the-
Philippine side fur Phase Il conversion of a major power station and that of
the MAIC to undertake the lead role fur the Phase I1I conversion of the
nickel ure roasters.
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APPENDIX B. MATERIALS TO SUPPORT PROCUREMENT OF CONTRACTOR SERVICES

The following materials are designed to supply information on the seven
" specific activities identified in this report.
I-Atfivity 1. Expansion of the Industrial Market in Coal
Activity 2. Introduction of Coal Water Miv (CM) into the Philippirus
Activity 3. Mine Feasibility
Activity 4. Specific Training Activities in Coal Mining

“a. Underground Coal Mining: Training Program on HMine
‘ Operation, Safety, and Hzalth

b;_ Training for Cost Accounting in the Coal Industry
‘ci' Training for Coal Preparation and Hand1ing
Acii?ity 5. Resource Assessment
'Acfi?fty 6. Measurement of Quaiity

,ACtiviﬁy 7. Prioritization of Coal Development -

G
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Activity 1
EXPANSION OF THE INDUSTRIAL MARKET IN COAL

The use of coal by industry offers an opportunity for the Philippinas to
reduce their consumption of imported oil. Recent statistics in the Buresu of
Energy Utilization's "Quarterly Review" indicate that mining, manufacturing
industry, transport, power and others consumed 4,306 megaliters oil equivalent
during the first half of 1983. Tota) use of imported 0il over this same
period was 5,190 megaliters. A traditional industrial sector can be defined
as a combination of mining and manufacturing and this sector consumes 21 per-
cent of the total compared to 36 percent for power. Certainly the industrial
sector is an excellent candidate to consider, after power, for potential con-
version to coal,

Objective

This activity is proposed to both determine and encourage opportunities
for coal conversion within the industrial sector of manufacturing and mining,
It is designed to provide technical assistance services which will further
identify industrial targets for coal conversion and assist in their actual
conversions through seminars, a training program including marketing and
engineering, and an industrial demonstration. Capital needs for the indys-
trial demonstration are not anticipated in the activity.

Scope of Work

A brief review of candidate industries for conversion which have been
identified by the Ministry of Energy Planning Service, the Fconomic Develop-
ment Foundation, PNOC Coal Corporation Marketing Services, coal suppliers, and
others suggest that there are good opportunities for conversion, yet their
rate of conversion has been slower than anticipated. A series of nterviaws
with personnel of the above organizations and others along with cight indus-
trial plant visits indicates that there are four major reasons for this lack
of conversion. '

One - the econocmic climate precludes available investment capital;

Two - there is a lack of accuiate information on industrial coal
' requirements including size, moisture, ash, heat content; on
appropriate industrial technolugies for combustion including
‘conversion; and on related costs;

Three - there is competition from available nonconventional fuels
including related agricultural residues such as wood waste,
bagasse, coconut shells, and other biomass sources such as
fuelwood, charcoal, etc.; and

Four - poor logistics prevent the right coal (appropriately henefi-
ciated) from being at the right place, (industrial plant site)
-at the right time (to meet the plant schedule) for the right
price (competitively established) with the right environmental
considerations (appropriate emissions and disposal sites),
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Several prospective solutions to these marketing problems have been iden-
tified and further developed into an integrated program of specific activi-
ties. At this time, it is assumed that no direct investments will be con-
sidered. Future activities, if appropriate, could include a mechanism such as
a revolving bank fund for industrial use in coal conversion,

The first task includes technical assistance in further defining thz mar-
ket, It is assumed that work efforts will be directed towards the Marketing
Services section of the PNOC Coal Corporation, but available to all. Further
marketing will be designed to build upon their present work in the use of coal
for steam raising which meets process heat requirements. This expansion can
lead to steam use for direct electrical generation as well as cogeneration,
Industrial use in mining and manufacturing will be stressed, but a survey of
all related steam uses including marine boilers will be made at the start,

A brief review of the major industries suggests that metal mining ar
processing, sugar, wood processing with pulp and paper production, c.conut oil
mills, and textiles are the five leading candidates for coal conversion.

These five industries utilize 68 percent of the industrial sector's consump-
tion of petroleum products or 14 percent of the nation's total use. Barriers
to their conversion, including appropriate technologies, will be identifiod,
It should be recognized that these industrial totals include the partial :on-
version of the cement industry as indicated by its petroleum products' us2 for
the first half of 1983, Additionally, it is assumed that the cement conyar-
sions will continue with no further marketing efforts required.

The second task builds upon the analysis of coal marketing produced in
the first activity and develops a series of seminars, They are designad iy
educate Philippine industrialists and their related engineering consyltants in
the use of coal. Three meetings are envisioned which will cover the thres
major regions and be responsive to the types of industries, processes, and
conversion opportunities appropriate to the region. At this time, if appro-
priate, attention should be paid to the use of CWM.

Following the series of seminars, task three, a major training program
covering approximately two months of time at a twice-a-week rate, will be
developed for a specific set of engineering consultants and industrialists,
Horking in combination with two Tocal counterparts, the program will be
designed for mechanical engineers with industrial and povier experience who
wish to participate in the industrial coal conversions identified by the mar-
ket study. Major subjects will include the nature of coal in the PhiYippines,
stressing qualitative and quantitative aspacts, opportunities for both neg and
retrofit markets, technologies including CWM appropriate for markets with
design characteristics, specific applications for electricity and cogencra-
tion, environmental aspects of coal use stressing air particulates and ash
disposal, and specific opportunities to use coal conversion as part of an
overall industrial plant optimization program for energy utilization,

Hext, following the training program, a specific industrial demonstra-
tion, task four, will be planned. This is envisioned as a cooperative effort
stressing the inclusion of items deemed important by the participants of the
training program. At this time, it is anticipated that the E0ssibility of a
design for a mixed fuel will be considered. Several industries have or are
evaluating the conversion to other solid fuels such as fuelwood, coconut
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shells, agricultural residues, etc, and have expressed concern about their
long term availability. It should be noted that industrial use of agric.il-
tural residues, not including bagasse, has increased at a rate of 9.4 percent
from the first quarter of 1982 to the first quarter of 1983. The use of zgal
as a baseline fuel at, perhaps a 50 percent level with the other nonconven-
tivna) fuels as available for the other 50 percent, appears extromaly
interuuting, Thare is a lack of available trained personnel who can prozide
services on such a design, and the training program should encourage both the
personnel and their interest in coal conversions with or without supp lementary
nonconventional fuels. H

The final activity, task five, includes a study on the basic pollutisn
parameters to be considered as a result of increasing markets for coal cunver-
sion. It is suggested that several case studies be evaluated using a systems
approach and showing the environmental issues associated with all of the
stages of coal from mining through benefication, transport, and final yse.
Such a report shall be designed to establish the parameters of a major ef<ort
at a later time. ‘

Outputs

Two trained counterparts in industrial coal conversion market analys‘g
and technologies, a group of engineering consultants trained in conversioe
installations, and a replicable demons.ration of an industrial installatizn
designed to show the application of appropriate technolcgies and fuel mix as
vell as further designation of industrial targets for cnal conversion. I
addition, opportunities for the yse of CWM in industrial settings would b=

identified, thus encouraging coordination with Activity 2, "Introduction .°
Coal-Hater Mix (CWM) into the Philippines.," ,
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Activity 2
INTRODUCTION OF COAL WATER MIX INTO THE PHILIPPINES

Jojoutiug

Implementation of the activity is expected to help to reduce the importa-
tion of petroleum by accelerating the use of an alternate fuel, CWM, produced
from indigenous materials. A successful implementation of the activity should
also significantly advance the state of the art of CWM technolugies Fur world-
wide recognition,

Strateqy

The activity begins at the mine, sampling a number of coal sources and
testing them for their ability to be converted into CWM, continues through the
verification of the eventual conversion site, transport systems, and Finally
conducts an actual burn test in a steam generating unit. Experimental work
toward daveloping a substoichiometric CWM burner is5 also included.

Scope of Hork
Phase I

The objective of Phase 1 is to investigate in an exploratory fashion, the
technical factors, the market potential, and the demonstration requirements
such that tae incentives are identified for public and/or private sector ini-
tiative to provide the necessary fuel supplies to support the overall project
of introducing CWM to the Philippines. The following topics will be addressed
in this phase only to the extent and depth needed for this purpose.

A.  Determine feasibility of making CWM from Philippine coals.

e Select Philippine coals. Candidates are representative coal
) samples from Semirara, Cebu, Bislig, and Samar, (See map)

¢ Collect samples. Samplas shall be collected by EDF and trans-
mitted by EUF to selected CWM manufacturers and testing facilities.
Instructions on sample collection can be found in Appendix C,
"Proposed Sampling Program for Small CWM Test Samples.”

¢ Accomplish tests and evaluate results including costs of CWM
process for Phitippine c¢nals. Samples of CWM fuel produced
should be returned to EDF for inspection and laburatory work.

. Seleqt candidate and backup covals for further CWH consideration,

B. Review concept of feasibility of Sucat conversion,

o Yorking at the "drawing" level, select one unit for evaluation.
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¢ Consider feasibility of conversion using one boiler design.
o Consider use of present oil pipeline from Batangas.

o Decide upun acceptability of possible deratind.

¢ Develop preliminary cust estimate for conversionf

C. Perform prefeasibility study on conversion of one of three 30 MW surplus
steam generators in the MMIC nickel plant on Nonoc Island.

¢ Select generator and confirm availability, suitability, and.
determine retrofit required to handle CWM at the existing fuel
oil storage tank at port facility.

o ldentify new equipment items, changes and other needs’ for:
conversion, - ST i Rt

s Estimate capital cost of retrofit,

D. Perform analysis of CWM prodﬁctidﬁ»BiAntﬁcogtsgéhd*deVé1bb?Déﬁ%déctiVe
fuel supply sources,

¢ Determine specifications for CWM plant.required for Nonoc test. -

¢ Design appropriately sized plaht{fd'btbvidéfﬁuffiCiéﬁf?CﬂM
fuel for test,

o Develop cost analysis of CWM production plant: for -Nonoc test.

E. Investigate feasibility of CWM as'fuel for nickélidre'reduction.roasters
at MMIC. . ' : AP S

o Evaluate avajlable alternative burner.units

o Design preliminary test program,

Phase 11

. -Given positive results from Phase I, and reasonable éxpectation that a
fuel supply will be available when needed:

A. - Evaluate opportunity for steam generator test burn at Nonoc.

o Perform detailed combustion test on selected CWi produced with
Philippine coal at US Yaboratory site with research capability
to ensure use in an oil fired unit. Include burner and hoiler
performance, slagging and fouling problems, pollutant emissions,
and handling characteristics.

¢ Perform detailed design for a demonstration program to test CWM
on one (1) of the 30 M4 steam generating units at Nonoc,
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o Design test program. The ohjective of the design would be the
assurance that all nceded data can be measured and recorded.

o Design retrufit needs. The objuctive would be to specify and
detail new equipment items, changes to existing installations,
naa fusteotation and conteol neads, to enahle the conversinn,
In tivis respact, it may be necessary to add cyclonic dust
separation equipment to accomrodate the possible higher ash
content of CUM,

¢ Perform a definitive cost estimate for the retrofit for. and
operation of, the Nonoc test program,

B, Evaluaie opportunity for use of CWM in nickel ore reducing.roasters:at
MMIC, ,

¢ ldentify equipment needs and changes.
o Develop cost estimates for retrofit and operation,
o If appropriate, demonstrate use of CWM

C. Prepare Nonoc site for demonstration,

o Perform the retrofit work, charge the fuel tank with CWM, and -
prepare for the carrying vut of the Nonoc test program,”

D. Demonstrate use of CWM at Nonouc.
¢ Perform the Nonoc test programs and collect bperatingfdété;

e Evaluate use of CWM in test(s).

Phase 111

Given appropriate results from CWM test{s) in Phase 11, continue avalua-
tion of CWM as replacement for oil-fired steam generation units. The objec-

tive of the evaluation would be to enable a conclusion regarding the transfer-

ability of results to Sucat and other appltications.

A. Develop full scale evaluation of three basic designs at Sucat.
Consider use of black products pipeline system from Batangas and/or other
transpert method.

B. At this point in the program, it may be convenient to addrass the
pos5ibility of a second demonstrativn test at the Naga, Cebu, NPC presently
coal fired 50 M{ steam electric power generating plant. The benefits of a
demonstration test at Naga could be:

Demonstration of CWM on a conventional electric power grid unit,

Comparisons between CWM characteristics and pulverized coal
characteristics when burned in the same furnace.
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An opportunity to train NPC plant operators for eventual Sucat
staffing.

C. Design, planning and carrying out of the conversion of four (4) Sucat
vil fired steam generators to CWM firing.

P
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Activity 3
MINE FEASIBILITY

[nodoveloping cus! mining projocts, a number of phazes are invelvsd vhich
can be summarized as follows:

¢ The deposit is discovered by geologists and others by doing field
work and probably a few drill holes.

¢ These data often reveal that the discovery does indeed look promising
and that further and additional work to develop the project is
Justified.

o Such work is done which usually consists of a systematic drilling pro-
gram on a grid system, analysis of samples, test work on samples (Heavy
Media tests on small samples) and a more thorough study of gcology.

¢ The data from the above is analyzed and if it appears that Lhere
are many millions of tons of a potentially mineable and valuable
resource, then a feasibility study should be carried out.

¢ The feasibility study will estimate the econvmics and potential
profilabilily of a project based un this reseurce.

o If the resulls are favorable (usually at least a 15 percent rate of
return) then the report would say the project should go ahead and
the report would be used to convince bankers and others to provide
funding.

o Also, the project may be decided to be marginal and additional
drilling may be done tu locate additicnal reserves, or other
“important assignments. Also, it could be shown ty be negative
and it would be put on hold until some important factor changes.

To be meaningful and acceptable to funding institutions, a feasibility
study must be thoroughly done and by impartial and qualified peaple. It is
believed that it would be beneficial if the P.1. developed a capability to
perform these feasibility studies. Certainly all the basic talents to do such
studies are available in the Philippines, but they need to be trained in the
details of making such studies. »

Coal Mine Feasibility Studies

After basic exploration work (geology, drilling, testwork, etc.) has
established the existence of a potentially large mineable coal resource, it is
necessary to make a study of the potential profitability and feasibility of
developing the deposit further. This is necessary to present to tinancing
authorities to acquire funding for further development if the project is
favorable. The study could give marginal or poor results which would stop its
development for the time being. A feasibility study consists of the following
major segments:
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e Assessiment of reserves - quantity and quality and
determination of a project size.

e Determination of a mining method and its investment
and operating costs.

o feed ror a washing plant and its compounents and
investment and operating costs,

o Assessmant of present and future markets for the
product and probable product prices.

e Assessments of transportation costs and probable
FOB mine value of the coal.

Information from all of these studies is put together in a tabular form for a
25 - 30 year projection of the operation to determine the probable cash flow
and potential profitability.

Training Program

This program includes a coal mining engineer with experience in carrying
out feasibility studies and a financial analyst with computer experien:e
coning to the P.T, and working with 10 - 12 selected Philippine candidalny to
train them in feasibility study preparation,

The Phl]lpp]ne candidates would be from mining consulting companies with
mining engineering and financial analysis capabilities. There would be a
mining engineer and financial/computer person from each of 5§ or 6 companies.
The other specialist required for feasibility studies is a market specialist,
but in this case coal marketing studies dune by PNOC:CC would be used in the

analyses., Additional marketing data will be available from Activities 1 and 2

The program would consist of carrying out actual feasibility studies on

three different coal deposits now in the pre-development stage. That is those

where exploration, drilling, geology, testing, and analyses have been
completed. The properties to be assessed would be selected from the Philip-
pine Coal Producers Association (PHILCO), and should include both surface and

underground mine:.

Each property would be considered a separate case study and would
require three months elapsed time, Each would cover the following:

o A visit to the field where the deposit is located to see the
site, obtain maps, reports, analyses, and all pertinent data.
Also, have discussions with the geologists and engineers who
did the exploration on the deposit. This is done by the
mining engineer consultant and the 5-6 Philippine mining
engineering counterparts. Time required is one week.

¢ With the data obtained, assess the reserves, devise mining
plans, estimate a tonnage to be mined, calculate mining
equipment costs, mine operating costs, surface facilities
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required and their cost, and assess the desirability and need
for a washing plant and its investment and operating cost.
Also, prepare tables of the proposed construction schedule,
depreciation schedule, management requirements and costs, etc.
This would require about seven weeks and would be Jjointly
azveaplinhul by the mining enginearing candidatas under the
guidance uf the consultant,

® While the above is being dune by the mining people, the finan-
cial/computer expert will ba working with his 5-6 Philippine
counterparts to learn the financial aspects of the study and to
prepare cash flow cumputer programs for mining situations.
Als0, devise computer programs for ore reserve calculations and
summations.

= A final get together of both teams to prepare the complete 25-30
year projection of the feasibility of the project which results
in a final revort. This reguires the last month,

After the first study, the procedure is repeated with other potential! mines to
show the variety of possible situations., Each progressive study should pro-
ceed better and be accomplished easier as the par.icipants become familiar
with the procedure,

It 5 assumad that the governmznt would provide facilities for the work-
ing groups and that the expenses for Philippine participants would be' burne by
their companies,
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Activity 4
SPECIFIC TRAINING ACTIVITIES IN COAL MINING

4. Underground Coal Mining: Training Prugram in Mine Operation, Safoly and
Health

Background

Information available shows that at the end of 1982, the total Philippine
coal potential was estimated as 1.7 billion metric tons. Of this amount, 253
million metric tons was proven reserves ana of this amount 178 million tuns is
estimated as being mineahle. 50 percent of the current proven reserves are on
Semirara Island, 25 percent are in the Cagayan Valley of Luzon, 15 percent are
oi Mindanav and 10 percent are scattered on Cebu, Samar, Minduru, negros,
Polillo, Bataan and Catanduanes. It is estimated that of the proven reserves
82 percent are mineable by open-pit methuds.

Coal production has increased over the years to 557, 983 MT in 1982,
Privately owned mines contributed 74 percent of this production. In 1982, 73
percent of the produclion was from underground operaticns. Most orivate mines
are small {10-100 ton/day). Mining technology ranges from "gophering” (famate
Mining) in the small mines to a hand vperated lungwall uperation at Matanoas,
opz2rated by PHOC-CC (800 MT/day). The bulk of the coal in tha Philipnin.o, is
lov quality (Vignite and sub-bituminous) and usually occurs in thin seam, that
can be difficult and co:tly to mine.

In 1981, about 90 percent of the coal produced was from underground mines,
but since many developing coal mines will be opea-pit, production from under-
ground mines will drup to about 40 percent by 1986, and 20 percent by 1990,
However, production from underground mines will expand and the number of under-
qround mines and miners employed will increase. Hence, these will likely be a
continuing need for underground miners and specialists in all phases of this
industry.

In 1982, there were about 7,500 employecs in underground coal mines in the
Philippines, Of this amount, perhaps 3,500-4,000 are engaged as actual under-
ground miners. Knowledgeable people in the industry believe that underground
cuval production will likely double in about 15 years, hence there will be a
continuing need to provide and train about 250 new miners per year. Smaller
numbers of engineers, shift bosses and health and safety men will be required.

Another important fact about the Philippine mining industry is that there
i5 an existing base of experienced underground miners from the meials industry
which i5 at a low ebb and not likely to improve substantially, These miners
would require only a brief orientation and training to be taught the nuances
and important differences related to underground coal mining.

Because of the nature of Philippine coal deposits amenable to underground
mining (thin seams - steeply dipping - often fractured) only certain mining
methods are applicable and underground miners should be trained in those parti-
cular methods. For example, it would be futile to train miners to operate
continuous miners, shuttle cars, automated tongwall systems, etc, since such
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practices will not Vikely ever be used in P.1. underground coal mines. he
methuds ¢ an consist of room and pillar and longwall systems on seams that do
not dip - -verely (0-20°) to chute and battery and breast and pillar systems

in steeply dipping seams. The need is to stress hand operated systems with as
much mechanization as is possible. These systems, with the proper design and
operation, can provide safe and productive mines.

Seana
The program envisaged for this activity would consist of three major parts;

e Training of people for the operation of underground coal mines.
Foremen, shift bosses, engineers, miners, health and safety men.

e Training of management people in coal mine cost accounting.
¢ Training of engineers to make pre-operation feasibility studies.

These training programs require different approaches and methods of accomp-
Tishing the objectives, hence they are discussed separately. The scope of
each proposal is to include work that will result in trained people to assist
~in the improvement of the coal industry. ‘ -

Programs

The training of people for the operation of underground coal mines comas
first. The proper and safe operation of underground coal mines requires an
organization of competent trained people of various types. A simplified organi-
zation chart is as follows: '

[General Manager |

[~ Finance Stafi Mine +__ Health ] Personne
Treasurer ‘ Engr & Safety | | Acct. etc.

Line

Surface Mine

Operation ' Supt. [Maintenance |

[_Foremen |

Shift
Bosses

[Hiners
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It is understued that training is required for the spectrum of technical
people needed in the underground parts of this organization. Hence, training
i5 needed for forem2n, shift busses, miners and health and safety people.
This can be accomplished by having a series of three courses which are
prugressive and increasingly more intense to be taken by different categories
26 e paonlal Thoeos wnYd Y oan Fallawe e

1. Orientation/Introductory Course: To be taken by all candidates and the
only course for miners. (To last perhaps 3-4 weeks and consist of lectures,
films, discussions, demonstrations of equipment, etc.) to cover the following
areas*

¢ Nature of underground coal mines and differences with hard rock
mines. General gcolegy, etc.

» Problems peculiar to cual mines (methane.gas, bad roof conditions,
explosions, dust, etc.) : » - v

¢ Underground method of mining adoptable to Philippine mines
General way of mining, equipment used, etc

o Discussions of how to mine safely, how to work safely, how to
recognize problems, conditions to be aware of, etc.

After taking this course, miners, (many of whom would have had hard rock
underground experience) would be assigned to mines where they would start work
underground for several months working with an experienced miner, They then
can work as trained miners.

2. Advanced Course: For candidates to become mine engineers, foremen, shift
hosses, and health and safety men. To last perhaps three months and consist
of lectures, discussions, demonstrations, case studies, etc. To cover the
following areas:

¢ A more detailed study of subjeclts discussed in the first course,

® A case study of a typical mine, how it is developed, engineering
decisions to make. how desian is made. etc.

¢ Mine surveying and engingering

o Design of ventilation systems (air flow principles, quantity
needed, tons, etc.).

o Mine drainage, water influx, pumping; etc:
o Roof and ground control,
o Electrical systems and problems

This course would comnlete the trainino:af:engineers; foremen: and: shift
hosses.
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3. Special Course: A final specialized course for candidates to be health
and safety engineers. To last on the order of two months. Will consist of a
detailed study of undergruund coal mine health and safety and cover the
following:

o Nine apvironmant - qases, health hazards, etc.
¢ Mine accidents - causes, prevention, etc,

¢ Methane detection and control, {explosive limits of methane and
air, etc.)

¢ How to gather, summarize and interpret accident statistics,
‘e How to set up and operate a safety department,

o How to handle accidents and make plans for mine rescue, etc

Program for ‘establishing courses:

There should be a joint Philippine-USAID effort in establishing these
courses. It could employ two U.S. experts (one experienced under ground coal
mining enginecr and one coa) mine health and safety expert) working with the
Philippine countarparts with the same type of general experienza, "It may nol.
be possible to find a Philippine coal mine safety authority, but a person with
experience in metal mine safety would be a candidate. It is envisioned that
these Philippine counterparts would be trained by going through the courses,
then remain to run the school after the U.S. counterparts had left. They, in
turn, would train additional instructors.

The program would include three phases:
e An initial assessment to last about two months to do the following:

Visit all U,G. coal mines and determine from the visits and
discussions - details of the training needed to fit in the
suggested courses, numbers of various types to train, location
for training center, proper details of curriculum, course
timing, etc.

o An assessment of the data obtained and design of the courses,
“acquisition of training materials needed, selection of the first
candidates, plan for inauguration of the scheol, etc. Timing about
four months. '

® Inaugurate and run the first series of.courses.

Indoctrination Course - 1 Month
Advanced Course 3 Months
Health and Safety Course 2 Months

Total Time: 1 year

J96
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Selection of candidates should probably be made by having them fili out
an application giving their education and experience and other data. From
that, the course faculty (4 people) would select candidates who would take
only the miners course or two courses or all three. It would be appropriate
to accept at least 25 percent of the candidates .from existing private and
sovaradent coat miniey cvapanias staffs and miners ta give auch peop’s o
chance to learn something and advance Lo better pousitions. The exact nature
of the selection i3 to be determined by the contractor in Phase 1 of this
program. There is evidently a need for about 250 newly trained miners per
year, perhaps 100 foreman and shift busses, and 10 health and safety people.
Again, such estimates are to be refined and determined in the first stage,

It is assumad that the Philippine Government would provide physica)

facilities for the course and would take care of the wages and expenses of the

Philtippine counterparts,
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b. Training for Cost Accounting in the Coal Industry
Background

Cost accounting for an underground coal mine is no different from
wonounting for a eeqular businass, 2xcept that different cost and exponsn
categories are required. In addition, an understanding of reserves and the
depletion of a non-renewable resource and how this is handled is necessary,
This can be best accomplished by having a U.S. authority and specialists in
coal mine cost accounting come to Manila and present a series of two two-week
seminars to candidates who already have accounting degrees on accounting back-
grounds and who wish to specialize in coal mine accounting.

Coal production has increased over the years to 557, 983 MT in 1932.
It appears that 10-15 students per session could he accomnodated. Hence, 20-
30 candidates could be trained in the total program. This should be adequate
to initiate a coal cost accounting capability in the Philippine coal industry.
Candidates would come from government agencies, mining industry consulting
companies, and private coal mining companies. Selection of candidates would
be jointly done by a committee formed by the M1n1atry of Encrgy and the
Philippine Chamber of Cual Mines.

It is assumad that the trained accountants would return to their respec-
tive companies and establish coal mine cost accounting systems and start and
Lrain others in the use of the systems.

Scope
The course shall consist of the following:

o One week of lectures, discussions, and .explanations of coal
mine cost accounting systems.

s A second week of carrying through a case study of an’actual
coal mine cost accounting practice.

Program

The following program can accomplsh the above. The contractor is to
provide a coal mine cost accounting specialist to come to Manila for six weeks
(2 weeks to inaugurate the course, 4 weeks to complete two 2-week programs),
It is assumed that the government would provide physical facilities for carry-
ing out the program as well as orqanize the selection committee.

i
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¢. Training in Coal Preparation and Handling

Background

The purpose of coal preparation is to improve the quality of coal, making
dUoritable foroa wpecific puroosoe by, (1) cleaning it to remove dnorganin
impurities, (2) sizing -- crushing or screening or both, or (3) by special
treatments such as dedusting. A1l coals have certain properties that place
limitations on their most advantageous use. Because of a general lowering of
quality of raw coal in recent years, the need for coal cleaning has signifi-
cantly increased. Some of the factors contributing to the need for increased
coal preparation are, (1) increased demand brought on by market and envirun-
menta) requirement, (2) increased dilution with extraneous material, and (3)
depletion of high quality coals.

Preparation can be very simple (crushing and sizing only) to complex
where all size fractions are processed hy gravity separation processes and
flotation (deep cleaning). The concept of improving quality general includes
removing the ash constituents and sulfur bearing minarals. Lowering ash and
sulfur content improves the quality (higher BTU value, lower ash and sulfur).

The incentive for having miners clean their coal is, of course, a higher
price because the improved coal lowers the cost of the consumer's uperations,
Hence, an understanding between coal consumer and coal producer is required
and the consumer st know the quality of cnal he needs and the henefits, to
his process of higher quality coal. The coal producer, on the other hand,
must understand his coal and know what can be done with various washing
processes to improve the gquality of his coal a5 well as the economics asso-
ciated with each potential washing process.

The potential for particular washing plant flowsheets on any coal can be
determined by sampling and by float and sink analyses and flotation tests on
various fractions of each sample. Such tests are usually performed on every
exploration drill hole sample. Coal washability studies are conducted to
determine how iuch coal of what quality can be produced at a given specific
gravity and with what separation difficulty. In other words, one determines
what the separation gravity should be for a desired coal quality. It is
generally known that as coals decrease in rank, they become more difficult to
clean and get improved quality products and good coal recoveries,

Scope

This program can be accomplished by having an authority on coal prepara-
tion and handling come to Manila and put on a two-week symposium for public
and private sector coal mine engineers, plant managers, and management people
in the coal industry,

Some 20-30 people could be trained in such a seminar (more, if physical
space were available). It is assumed that the government would provide the
facilities and that a joint Government-Philippine Chamber of Coal Mines
Committee would select the candidates.

S



Program

The program would consist of lectures, discussions, films, examples, etc.
presented by he expert in two one-week sessions as follows:

Tivot Wolle Senera? dinswssion, of coal srep2ratinn,
o Reasuns for preparation
o Examples of fluwsheets and what they accomplish
e Discussion of what one might expect from washing of Philippine coals
¢ Incentives necded by the coal industry to do preparation and washinc

o Coal handling -- generally practice problens and how they are cun-
trolled. Specific examples and particular problems with Philippine
low quality coals

» Environmental impacts associated with coa) preparation alternatives

Second Heek: More detailed technical discussion of coal preparation and
handling processes and applications. '

¢ Detailed discussion of coal testing and evaluation of heavy madia
separation (H.M.S.) test work

e Preparation of washability curves and their intepretation
o Design of plants from washability data

o Selection of equipment and discussion of individual parts of flow-
sheets

‘¢ . Discuss and show different flowsheets and what they accomplish with
. different coals

e Discussion of how to make investments and operating costs

¢ Coal Handling -- details of handling, stock-piling, reclaiming and
transportation systems, dust, wet coal problems, lignite storage,
spontaneous combustion, etc.

¢ Environmental impacts -- discussion of ameliorative steps

It is expected that the first weeks course would give a general view of
cual preparation and handling, why it is done, and what it will accomplish,
Presumably, some candidates would then drop out and those with a more techni-
cal engineering interest would continue the second week of a more detailed and
technical discussion.

It is suggested that the U.S. expert spend one week in Manila preparing
for the course and tnen two weeks giving Lhe course. The expert must be a

"



B-19

recognized authority in these subjects and come prepared with all materials
(reports, handouts, films, slides, charts, texts, etc.) for presenting the
sourse.

/7
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Activity 5

RESOURCE ASSESSMENT

DU I
Shjestive

Effective growth of coal production in the Philippines can be signifi-
cantly enhanced and be made more responsive to market growth if the country's
coal resource inventory is updated, made more detailed and uniform and readity
accessible, and otherwise modernized to increase its credibility. This
modernization will be achieved by devrlopment of:

1. A new national coal quantity and quality assessment with an
appropriate coal data management system, and

2. National standards for coal saimple collection, handling,
preparation and analysis.

Scope

Specialists in coal resource assessment, geochemistry of coals and compu-
tarized coal and mineral resource data systems will provide technical assis-
tance tu the Government of the Philippines, through work with and training of
GOP and other counterparts to achieve the qoals of the two specific but inter-
related elements that are responsive in aggregate to the objectives above,

The results will provide {a) a basic planning tool for further exploration,
development, extraction and utilization of coal resources in the Philippines,
and (b) a basic public technica) data source and set of practices upoa which
the Philippine coal industry can depend and rely in the formulation and imple-
mentation of its coal mining projects and with commercial transactions of sale
and purchase of coal supplies.

o Estimate the quantity of cvual resources in the fields, districts,
basins and provinces of the Philippines.

e Evaluate and integrate all parts of the final repurt on coal
resources.,

e Interpret the tectonic relationships of the Philippines with emphasis
on their impingement on coal resources distribution, extraction and
utilization,

¢ Gather, organize and integrate the knewn data on quality of Philippine
coals.

o Evaluate the quantity and quality relationships of Philippine coals
and their effect on potential markets and utilization.

o Interpret quality of coal data from the environmental and utilization
standpoints,

/=
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o Gather, organize and interpret pertinent statistics on mining and
production and evaluate their relationship to future activities,
Examine infrastructure relative to potential future exploration
activities,

o Devalop coal rasource classification scheme with Philippine govaranint
(GOP) requirements.

o Define and prioritize data bases to be developed with GOP require-
ments.

¢ Define data sources and reaponalbllltle, within GOP and develop system
flowchart.

e Organize and prepare data for entry into coal data management systems
S0 a5 to ensure retrieval in multiple manipulated forms for future

mananamant arn

o Train two or more geclogists for several months in U.S. so that future
" ¢0al resource studies can be conducted and coordinated by GOP
personnel,

¢ Train general users in operation of datia base system (in Philippine:)

Outputs

Al mater1a1, prepared w111 be. ‘documented ‘and made availahle to al)
patential users,
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Activity 6
MEASUREMENT OF QUALITY

Psaur of standacdized values £ 4l pronerties is important t

buyair and seller alike, Procedures a.e required for sample handling and ship-
ping, physical operations, and chemical analyses. The objective of this acti-
vity is the definition of these standards and procedures along with the
required training of key personnel to ensure their utility to the Philippine
coal sector,

Establish and implement procedures for identifying, organizing, docu-
menting, .verifying and computerizing existing coal quality data.

Establish and publish written standards for the collection and qoulo-
gic documentation of all exploration and production coal samples,

Establish and publish written standards and procedures for packaying,
handling and shipping of coal samples derived from exploration and
oraduction activities.

Establish and publish wrilten standards for grinding, crushing,
pulverizing, sizing and splitting of expluration and production coal

caantan arhinittad Foe choadeal aaalae

Establish and publish written standards for analyzing exploration and
production coal samples including ulitmate and proximate analyses, Btu
and ash fusion determinations, coking properties, forms-uf-sulfur, and
major, minor and trace element concentrations,

Establish inter- and intra-laboratory quality control procedures for
all analytical laburatories.

Establish standard reporting scheme which states the confidence limits
for analytical determinations and provides the reporting format for
all chemical determinations.

Establish procedures for computerizing all new chemical and physical
data on Philippine coal and for making these data available to all

users,

Establish training program for chemists and geoscientists to become
familiar with all written standards, analytical laboratory methods,
and sample collection and preparation procedures. Train four to six
geologist/chemists and chemists for several months in U.S.

Establish procedures for exchange, collection, and analysis of 20 to
30 Philippine exploration coal samples per year with USGS.

Y
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Outputs

A1l procedures and standards will be documented and made available to all
potential users,

A
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Activity 7
PRIORITIZATION OF COAL DEVELOPMENT

This final activity develops. the <ynthesis of the matorials prepared
previously and interprets them for priovitizing the developinent of specific
coal fields. It contains three major parts. The first is methodological in
the sense that it develops an analytical structure whereby coal use can be
compared with other fuels and with alternative conversion technologies. The
relevant parameters for decision making will be determined. An accounting
schem2 for comparing alternatives will make analysis responsive to these deci-
sion making needs.

The results of the second part will be a set of computer programs which will

develop alternative strategies for the sequence and timing of the devalopaent
of coal fields. The programs will include inputs which relate specific mines
with their Tocations and characteristics, alternative lougistical systems, and
the markets. .

The methodology of the first part is directly linked to the second asnect
of the activity. The method requires data to evaluate timing and sequencing
decisions. The market for coal in pouwer, cement, and from those industries
examined in Activity 1 will be analyzed to provide an idea of how much coad
demand will be likely to occur within selected time intervals. This second
part of the final activity, thus consists of market projections taken from
previous analysis.

The third part of the effort relates to the institutional aspects of ser-
vice contract conditions. To encourage private sector financing of coal
development within the criteria of national policy, aiternative schemes that
are proposed to develop coal fields in a timely fashion will be examined, The
institutional evaluation will be related to the prioritizalion effort in that
the timing and financial constraints will play a role i: the degree to which
encouragement of the industry is necessary. Thus, the narket, the resource,
and the incentives will all be related and tested through analyzing alterna-
tive approaches.

Initially, the three part system will be tested on the Luzon region to
determine the plausibility of the results of the methodology. After this
test, consideration will be given to expanding the analysis to other regians.
It should be nuted that the accounting system of analysis is only designed to
facilitate decisions, not make decisions. The software is an aid to under-
standing, and does not itself provide sufficient understanding to select the
final strategy. That still requires a decision process with legitimacy and
credibility, :

This activity synthesizes much of the previous data and work as it
applies to fundamental coal development. It, therefore, will also result in
outputs of value to determining the next phases, if any, of technical assis-
tance. Using the Luzon prototype, it will test the overall project for uti-
lity and its ability to be responsive to the needs of e Philippine public
and private coal sectors.

/7€
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Furthermore, it will result in an estimation of capital needs to devalop
the coal sector. Many technological and energy resource alternatives wil' be
compared on their capital requirements, thereby determining the financing
program to be needed in the energy sector.

As furthes hy-products, coal mining projects will ha identified for
further consideration and the need for adaptation of coal production and
utilization technologies will be quantified to a degree of use to planners in
buth the public and private sectors.

In sum, this synthetic activity intégrates the overall project and
provides the means to evaluate the utility and effectiveness of the perfor-
mance of the design and execution of the technical assistance effort.

/7



Il

C-1

APPENDIX C

PROPOSED SAMPLING PROGRAM
FOR SMALL CWM TEST SAMPLES

fo IO SV
Bas152

It has been determined that approximately 150 1b samples from four mines
will be sent by air freight to four test laboratories in the United
States. Should the requirements for sampling need to be changed, addi-
tional instructions will be developed.

Locations:

To cover the range of coals likely to be considered for CWM use, it is
suggested that samples from four active mining areas be taken as
follows:

~ 1. Semirara - Sample from active mine ot Unong. Open-pit mine

I1I.

+ 12 meter seam,

2. Southern Cebu - Select Luvimin Mining Company mine.
Underground mine + 3.0 meter seam.

3. Samar - MMIC coal mine arca noar Bagagcay - Develuped coal
seam - 2.5 meters thick. Open-pit mine.

4. Surigao - Bislig Area - PNOC mine, underground + 2.0 meter seam,

Sampling Procedure:

The idea is to sample a fresh coal face at each mine, prepare that sam-
ple and split out portions to end up with equal sainples.

Take a sample of the entire coal scam from an active mining face or
fresh new coal face at a location the mine marager or enginecer believes
would be representative of the present mining area. (No samples are to
be taken from stockpiles, bins, or conveyce helts,)

Take a channel cut of the entire seam from top to bottom as follows:

1. Clean up around the coal face and floor and Tay down a
collecting canvas or cloth (piece of canvas or material
about 6' squarej.

2. Mark the channel to be cut from top to bottom with chalk
or other marker. Then cut out this channel for the full
height of the seam. For the Semirara samnle, the channel
cut will be 13 cm wide and 13 cm deep. For the other
sample, the channel cut will be 30 cm wide and 30 cm deep.

With different seam heights, different widths of channel
cut are taken to get approximately the same amount of sample
as follows:

724



C-2

Semirara - 670 1bs.
Cebu-Luvimin - 840 1bs,
Samar-MMIC "~ 743 1bs.
Surigao (Bislig) - 620 1bs.

Chip aut the sample by hand with hammar and chisel or
pneumatic hawmer, if available.

The sample will fall on the collecting cloth. From that,
it should be put in a clean container or containers
(barrel, box, etc.) and taken to an area where there i35 a
flat, clean, concrete slab or other smooth, clean, uncon-
taminated surface. (Sweep surface ahsolutely clean with
a broom,)

At this location, the sample should be crushed so that
every particle passes + 1/2". With these relatively smatl
samples and coal, this can be dune by hand on the flat
surface by breaking up the Tumps with a hammer. If Lhere
is a 1/2" screen available, the sample can be screened to
be sure everything is 1/2". If not, the engineers judgment
that everything is 1/2" is alright,

The sample is now mixed, coned and quartered, and split as
fultows:

a. Pile up the sample in the shape of a cone (with
square point shovels), ,

b. Flatten out the pile with a shovel and mark into

quarters,

¢. Form a new coned pile to une side by taking one
quarter and placing it, then the opposile quarter,
then the third quarter and then the fourth, Always
place material on the top to form anolher coned pile.
Be sure to take all the fine materials.

d Repeat the ahove procedure (b and c) four times and
-end up with a coned pile.

e Flatten the cone and mark into quarters.

f, With a small scoop or shovel, take a grab sample of
about three pounds from the center of each quarter,
Place those all together in a double plastic bag and
seal,

This provides the + 10 1b. sample to remain in the
Philippines for analysis,

9. Form a new coned pile (as in "c") with the remaining
sample. Flatten it out and mark into quarters,

)
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h. Place each quarter (with shovels) into double plastic
bags in a steel drum. Be sure all fines from each
quarter go into the sample., Use a broom to sweep fines
into the shovel and into the sample.

This will propars Fonr samplen, each of about 150 by,

i. Seal each plastic bag carefully (the inner one first,
then the outer one). Close the drums and seal. Send
one sample by air freight to each of the identified U.s.
laboratories,

NOTE:f’All steps, 1-6 should be completed as rapidly as possible, Al in one
day or less. Be sure all samples are properly marked.

MATERIALS NEEDED:

¢ Mixing and collecting cloth - 6' x 6° canvas
(]  Shovels; hamners, picks, broom’

. Plastic bags - large, heavy duty, + 100
9» 1[4";screen

5;§Dfuﬁé'fok,témnle'shjpﬁjﬁgx(iﬁf;fzbféa]lonrdrumé)
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APPENDIX D

MEETINGS

- Between September 19 and October 15, 1983

Agency for International Development

CALTEX, Inc.
PNOC Coal Corporation

Bureau of/Eneréy;Déyelopmgnt -

Bureau of ‘Energy Uti1ization

Ministry. of Energy

National Power Corporatior

Philippine Petroleum” Corporation

Ecbnbmivc Development Foundation

Asian Development Bank

Chamber of Coal Mines

Mr.
Ms.

Mr.

Mr.
Mr.

Mr.
Mr.
Mr.

Mr.
Mr.

Mr.

Dr.
Mr.
Mr.
Mr.
Mr.
Mr.
Mr,
Mr.
Mr.
Mr.

Mr.
Mr.

Mr.
Ms.
Dr.
Mr.
Mr.

Mr.
Mr.
Mr.
Mr.
Mr.
Mr.
Mr.

Mr.

Lawrence Ervin
Baby Silva

Cosme de Leon

Marcelino Soriano
Willie S. Mediavillo

Rufino B. Boomasang
Wenceslad Dela Paz
Art Mori

0. Galang
Benjamin Lim

Gary Makasiar

Jose U. Jovellanos
Avelino T. Galvez
Villanueva

Jess Gatmajtan

Vic Luzon

Ben Babilonia
Hispanto

Mendoza

Nestor M. Pedron
Alfredo Bora

Santa Ana
Pat Lopez

Cesar N. Sarino
Purita Festin
Alexandro Melcior
Melito Ricafrente
Gil C. Guevara

Alan Roy

Harold F. Haiek
Peter Brinkmann
Robert Montgomery
Eda Hadding

Jung Won Kim
Seung Y. Rhee

Pio Caccam
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MEETINGS
{Continued)

Marinduque Mining and Industrial Gorporation

Phi]ippihes Coal Producers Association

National,CoalvAuthority

University of the Philippines
_Fortune Equipment Company
65 Far East Linited

First Philippine Industrial Corporation

Embassy of the United States

She]] Distribution Company, ‘Inc
Man11a Bay Hosiery Mills

Island Cement

Rizal Cement ‘

Insular Sugar Refining'Corporation

UNTCOM

Metroplex Coconut 011 Mill
San Pablo Coconut 011 Refihery
Fi1 Syn Fiber Corporation

Semirara Coal Corporation

Mr.
Mr.
Mr.
Mr.
Mr.
Mr.

Mr.

Jones Castro
Cassal

Hassain

Mel Bilkey
Jesus Cabarrus
Alfredo Velayo

Jose M. Delgado

(Montenegrin Mining Corp.)

Mr.
Dr.
’Mr.
Ms,
Mr.
Mr.
Mr.

Mr.

Mario Tiaoqui

Perfecto Guerrero

‘Ramon M. Hachero

Yolanda J. Verzosa

Edilberto C. Gamboa
Agripino S. Cabanas
Eustaquio E. Generoso

Richard M. Smylie

(Assistant Commercial Attache)

Mr.
Mr.
Hr.
Mr.
Mr.
Mr.

C. P. Mata
Ting Pai Tan
E. Serra

de la Fuente
R. Jocson

P. Ortaliza

(Legaspi 0i1 Mi11)

Mr.
Mr.
Mr.

Mr.
Mr.

Marasigan
Rebueno
Avila

Domingo
Tomaneng
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INTERVIEWS

Between July 18 and August 5,

Semirara Coal Corporation
Ministry of Energy

Bureau of Energy Development

Bureau of Energy Utilization
Philippine National 01 Corporation
National Power Corporation
Bﬁregp df 1ndustrfa] Dévg]opment
Phi]ibﬁ;gé ﬁafidnéi501i;C6;paﬁy
Asian Development Bank

PNOC Coal Corporation -

National Coal Authority

Mr.
Mr.

Mr.
Mr.

Mr.

Mr.
Mr.

Mr.
Mr.
Mr.
Mr.

Mr.
Mr.

1983

Pablo P. Gallego, Jr.
Mario C. Berbano

Rufino B. Boomasang
Wenceslad Dela Paz

Orlando Galong

Gary Makasiar
Hillie S. Mediavillo

Jose U. Jovellanos
Wilhelm G. Ortalix
Francisco M. Roa
Alan Roy

P. S. Santos
Marcelino Soriano

“Mr. Mario Tiaoqui

The United States Geological Service visited a number of additional

persons during their trip. The attendees of
found in the USGS report on their visit,

[

~a sessions can be
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SUMMARY OF THE CASE FOR A COAL PROGRAM IN THE PHILIPPINES

In the last quarter of 1983, a program of technical assistance to
improve production, consumption, and the expenditure of capital in the coal
sector was designed. The design, accomplished by a team of USAID, DSI
consultants, the USGS; and in the Philippines, various agencies of the
Ministry of Energy, and the Economic Development Foundation, represents a
consensus forged by virtue of numerous meetings, review processes, and
technical analysis. The design for a coal program is discussed in full in a
report by DSI, "Identification and Description of a Technical Assistance
Program ip Coal Development for the Government of the Philippines".

This program was designed at the request of the GOP. The initial
request was for assistance in introducing a new technology, Coal Water Mix
(CWM), that would make coal handling and, therefore, coal conversion frbm oi
cheaper and easier. This request was broadened to include a program to
improve the performance of the coal sector in certain critical areas of need.

The GOP has already mounted a serious effort to develop indigenous coal,
production having almost tripled from the first half of 1982 to the first
half of 1983, when 594,000 metric tons were mined. Yet the goal for 1987 is
to meet a target of almost 7 million metric tons. If the local coal
producers cannot meet this ambitious goal, then Australian coal imports will
be required. The local producers are trying to meet targets, but can use
assistance. Furthermore, demand for coal is not growing as rapidly as anti-
cipated, once again, an area where international cooperation car be helpful,
Whatever the problems, the private and public sectors have mobilized their

resources because the stakes are high.



The balance of paymants problem in the Philippines continues to become
more grave. The government has singled out the enérgy sector as one place
where foreign exchange can be saved by fuel substitution. The oi} import bill
in the early 1970's was only one-tenth of offsetting exports. One decade
later, the fraction changed to one-third of the export income. Today, the
situation has reached critical proportions. Yet, the Philippines has a major
part of the solution available at its disposal, locally mined coal to replace
jmported oil.

Proven coal reserves were 263.2 million metric tons at the end of 1982.
The quality ofvthe coal varies considerab]y, but the applications in power and
industry are substantial, The broblems of moving from mine to market are,
however, énormously cha]]enging. Progress is being made along with the mis-
takes of inexperience. The opportunities to benefit from US technical coopera-
tion are great. In the series of paragraphs below, there is a challenge/
respbnse structure which indicates the nature of the problem posed by the GOP
and the private sector and the response designed to overcome the problems of

an accelerated coal program.

CHALLENGE: ' The Marketing of Coal

ngstimulatefdemandg'and hence supply, the govérnment mandgted the use of
coal 1ﬁ"bdﬁéf’ahdjceméﬁt production. While this pfogram has begun to have an
affect, $ny further expansion wfll more closelyvresemble free market decision
processes where the consumer chooses.v‘Experience to date has shown a gap
between coal quaiity and hand]ing,prati ces, and the satisfaction of consumer
need.
RESPONSE: Establishing.the Mgrket for Coal

A market study and some demonstration work  have been proposed to develop
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more understanding of consumer needs outside of the mandated user community.
The size of the market needs to be better understood and the characteristics

of the coal that are important to specific users need to be documented.

CHALLENGE: Conversion of 0il-Fired Facilities

There are important constraints on tue ability of consumers to convert to
coal because an infrastructure has to be built to handle coal. Boilers
designed for 0il will frequently have to be scrapped rather than converted.
The capita) cost of such an operation is often prohibstive.

RESPONSE: Coal Water Mix (CWM)

A new technology for the handling and combustion of coal, greatly
reduces the capital cost of conversion, in ovie case to one-fifth of the
ordinary approach. By mixing very fine coal with water in a suspension, coal
can be made to handle very much like 0il, and burn like pulverized coal.
Usually, this can be done with a relatively small derating of boiler
capacity, This technnlogy has grown dramatically in the last year and
excitement for its introduction to the Philippines is high._

A test p}ogram to verify the use of Philippine coal with this technoTogy
and to demonstrate its feasibility, is a most tangible and impactful part of
the overall program. Pending a successful outcome of the demonstration
phase, the National Power Company is prepared to develop a program of conver-

sion of an 800 M4 power facility.
CHALLENGE: Mine Enough Coal to Meet Projected Demand

There are considerable barriers, both capital and human, to meeting

projected demand. The first is the limited experience of the financial
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community with local studies of mine feasibility. It is very difficult to get
financing for mine production with local banks and local consultauts.

The second barriar is the limited experience of the underground mining
community with operations at a scale and level of safety that are required for
current needs. While open pit mining will be responsible for the major por-
tion of new expansion, the underground mining capacity is of good quality.
These traditional sources cannot readily meet the non-traditional expansion of
the industry without improving performance.

Not only is there a need to modernize the process of getting coal out of
the ground, but also to prepare and handle that coal such that problems
axperienced by users will not inhibit the wi11ingne$s of the marketplace. to
convert to coal,

Coupled with this problem of coal quality, is the question of coal cost
analysis. The reward structure for producing good usable coal is not we11
understood. Cost accounting methods for extraction and preparation do not
feflect later user costs so that pricing is not reflective of the toté1_$ystem
costs.

RESPONSE: Training to Sensitize Financiers and Producers

Overcoming these barriers is a matter of training people to accelerate:
performance which otherwise will result in lost time andvmistakes;~’ThejpEf4
vate sector is most involved in this part of the prograh; Representativee 6f
the coa1 producers association have offered risk capital and expect to
continue ‘the effort after one year of the tra1n1ng of future tra1ners. :A,
series of courses and cases has been dESIQHed to. help. the Ph111pp1nes ﬁore

rapidly respond to the growing demand for coa],
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CHALLENGE: Define the Coal Resource

Knowledge of the resource to date is spotty, and information is difficult
to access. The USGS has defined a long term prbgram_for”poth assessing the
resource and accessing the information. inlso‘doing,'ﬁhey have identified the
challenge in its full particulars. Especiaily needed is a cadre with local
talent. They can continually update information and provide useful knowledge
to the developers of the resource, especially to capital sources willing to
make development possible. If CWM Qere to succeed, that technology alone
would lead to consumption levels that wouid require a better understanding of
the resource.
RESPONSE: An Assessment and Training Program

A major long term effort on buildihg counterpaft skills to update know-
ledge of the coal resource has been deSigned. The need for such information
and for storing it in a convenient form; will meet criteria proposed by al1
parties involved. A program to dea] with the potential waste from not knowing
the best opportunities and the delays in attracting capital to develop the
resource, will provide critical support to meet the ambitious goals of the
overall program. Planning for drilling to be done by the Ministry of Energy,
recording the data 1n computer retrlevable form, and interpreting the results

are all part of the design to ellminate limits imposed by lack of information.

CHALLENGE The Measurement of Coa] Quality
| As 1s any coal lndustry in the world the question of measurlng -an
heterogenous and traded. substance results in confllcts between buyer and.

seller. Based on an investigatlon, it appears that the uncertainty in -
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measuring coal quality is induced less by the resource and more by the lack of
uniform conventions of its sampling and testing procedures. There is also a
problem due to the lack of specification of critical parameters to measure,
such as sodium.
RESPONSE: A Quality Measuring Activity

This problem can be overcome by introducing uniform procedures for the
standard international codes. The problem of execution and a system for over-
coming differences in_téchniquelcan be dealt with by training and verification

among local and American laboratories.

THE FINAL AND MAJOR CHALLENGE T0 BE ADDRESSED Prioritization

Hhen all of the 1nf0rmation from the var1ed act1v1t1es is brought
togéther, it provides the m1551ng 1ngred1ents for a system of incentives and
effort; to‘pfidritize the development of coal extraction and market penetra-
tion. Currently, the tetting of serv1ce contracts, coal logistics invest-
ments; and comparisons among compet1ng technological and resource bases are
done with lnsufficient information by either government or private sector
investors;f.The challenge is to put together the information from the overall
prpgrém about‘the resource, its market, the use of coal water mix, and the
incentivés ﬁeeded to meet industry costs and consumer preferences. It is
especfally'important to provide the synthesis of this i, 'mation in a ﬁanner
that overcomes excessive centralization of decision making, Finally, there
is-a subs:antia] need for capital in the sector, and prioritizing its use
will be facilitated by the idenfification of capital ﬁfdjgéis;thrbughout the

coal development process.'



RESPONSE: An Example of How to Prioritize

A major study will be undertaken which makes the methods and the tools of
decision making visible to the potential users in the public and pfivate sec~
tors. Comparisons of technological and resource alternatives wiil be examined
as yell as incentive systems. Information from the previous activities will
be synthesfzed in this activity. Coal Water Mix will be compared to competing
technologies such as geothermal, renewable, oil, pulverized coal, and fluid-
fzed bed combustion alternatives for electricity generation and other uses,

The response to what will bé known after the full program of technizal
assistance will result in capital expenditures. More informed decisions about
the placement of effort over time will be available. Prioritization for coal
development will be suggested, and alternatives will be examined such that the
process of future decision making will be able to rise to the challenge of
developing the coal production and techndlogy conversion systems in the con-
text of the most rapid and efficient means available to replace oil imports in

the Philippines.
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