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SUMMARY OF RECOMMENDATIONS

The Ernergy Management & Consultancy Service of Bureau
of Energy Utilization (BEU) should be made an autonomous

organisation as early as possible*(5.1.2, 5.1.3).

The possibility of transferring EMCS staff along with the assets
provided under UNIDO Project to ERDC (Energy Research &
Development Centre), a subsidiary of Philippines National
Oil Corporation (PNOC) may be explored by the Phil ppine
Government, in case, Office of Energy Affairs, finds it difficult
to establish an autonomous body or institution for carrying
out consultancy and advisory service in Management and Conser-

vation field. (5.1.6, 5.1.7).

ERDC, a subsidiary of PNOC may be entrusted with the responsi-
bility of implementing the second phase of this UN'DO Project,
since it has the necessary infrastructure in terms of trained

manpower and management know-how. (5.1.7, 5.1.8).

The Laboratory Building presently housing the Fue!s and Appli-
ances Testing Laboratory should be upgraded to international
standards and specifications incorporating safety efficient

treatment and other features. (2.6.3, 2.6.4, 2.6.15, 5.1.14).

Detailed energy audits of industries of which project engineering
and design of retrofit projects are an integral part should
be taken up. Effective follow-up of preliminary surveys already
conducted in industries should be carried out for this purpose.
(2.3.20, 2.3.2]).

Data bank on Cost and Source of Supply Energy Conservation
Equipments manufactured in Philippines and elsewhere shold

be established. (1.7.6).
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More seminars of Energy Management for top management

should be conducted. (5.1.10, &.1.3).

More engineers should be trained for consultancy work in BEU
so as to augment the strength of existing training specialists
to cater for increased work Joad anticipated ir the near future
and also to compensate for turn over of trained specialists.

(5.1.5, 5.1.12).

In-depth specialisation of EMCS engineers in certain generic
areas of energy conservation should be taken up with emphasis
on Project Engineering and Design aspects ir. each of these

areas. (2.3.20, 2.3.21).

As far as possible, orders for instruments/equipments should
be placed with manufacturers or their representatives who
have a well established after sales services facility in Philippines.

(2.6.7).

UNIDO should make available the necessary foreign exchange
to the project management for supply of fast moving spares
for maintenance of critical and costing instruments for two

to tnree ycars after the project is over. (2.6.8, 2.6.9).

A UNIDO study mission may be sen? to the Philippines to
formulate the project for the second phase, keeping in view
the fact that other oryanisations like USAID, GTZ of Federal
Republic of Germany, Australian Government and Worid Bank
are also funding certain projects related to Energy Management

and Conservation. (2.2.29, 2.2.30, 3.1.1, 4.1.7).
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Philippine Government should examine the possibility of setting
up a revolving fund of US $ 50 to $ 100 million with the help
of Asiar. Development Bank, for financing Energy Conservation

Projecs in Philippines industries.

Leng term plan for Energy Conservation having a time horizon
of 10-15 years should be drawn up by Philippine Government
for different sectors of the economy. (2.3.23 to 2.3.27, 4.1.10
511D, '

More extensive dissemination of information about Energy
Conservation technologies as also about the services rendered

by EMCS, should take place. (4.1.3, 4.1.5).

Figures within brackets refer to paragraph numbers in the
main body of che report.




ABSTRACT

The Industriai Energy Management Consultancy and Training
Project which was funded by UNDP with UNIDO as its executing
agency, was implemented by the Bureau of Energy Utilization,
Office of Energy Affairs, under the Office of the Prcsident! Govern-
ment of the Philippines. The project commenced on May‘ 15, 1983
with Chief Technical Adviser reporting on that date. The main
outputs of the project are establishment ;)f (a) Energy Management
Consultancy Service (EMCS) consisting of a group of 15 engineers
trained in the field of Energy Management and Conservation,
(b) Fuels and Appliance Testing Laboratory to provide service
to the EMCS group as well as to the industries in the Philippines,
(c) computerized Energy Information Centre equipped with a good
library and an HP-1000 computer for storage and retrieval of

information pertaining to the energy management field.

The activities of the project included the training of EMCS
engineers not only in the Philippines but also abroad by sending

them on training fellowships. The allocation of fellowships amounting

to 25.5 man-months was utilized in full even before the project

was over. Senior project personnel were sent on study tour missions
amounting to 16.0 man-months to observe the working of similar
institutions abroad. As part of the project, preliminary and detailed
energy aduits were carried out in industries, respectively, during
the 1983-87. The estimated total savings identified from 1983
to 1986 amounted to 103M as revealed by the industries themselves

to BEU authorities who did a fcllow-up on their activities.

In all the servicer of 9 internationai experts were made

2vailabie both on a Jong - and shori-term basis for the project.




A Fuels and Appliance Laboratory has been set up in a
building specially constructed for this purpose in the land adjacent
to Energy Research and Development Centre in Quezon City,
about 20 kms away from the main BEU office situated in Fort
Bonifacio, Makati, Metro Manila, Diagnostic instruments for field
energy audits, calibration and fuel testing instruments worth nearly
US $600,000 have been received and most of them have been
tested ‘already and put into service. Orders for the remaining
USS$70,000 worth of instruments are being placed. Quality assurance
manuals are being prepared. The laboratory will be fully operational
for providing calibration service and fue! testing facilities to
EMCS staff as well as industries in the Philippines by October
1987. Currently, work is going on establishing procedures for ensu-

ring quality and reliability of test results.

A total of 38 seminars and training programmes have been
held from 1983 to June 1987 which was attended by 1,577 mostly

engineers working in industries all over the Philippines.

Seventy-five technical journals on topics relevant to energy
conservation has been acquired for the Energy Information Centre's

library.

The National Engineering Centre (NEC) which was awarded
subcontract by UNIDO is currently engaged in the design of Refri-
gerator Test set up and a setting up procedures for fuels testing
and cal.braticn services. In addition, work on the design of compu-
terized national energy data base is going on for storing and retrie-

val of information related to Energy Management and Conservation.




A substantial portion of what was sought to be achieved
at the beginning of the project has been achieved. The entire
amount of money allotted for the project namely, US$1,586 million,
has been spent and in fact an extra sum of $50,000 has been made
available by NEDA to cover the cost of the long-term consultant

on Industrial Energy Audit for the project.
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INTRODUCTION

The sudden increase in the price of crude oil to a value
of $28 (reaching a peak of $3¢ for a short period) from
$12 a barrel in 1979 sent shock waves throughout the
world and bringing about a recession in developed countries
in its wake. The effect of this steep price increase on
developing countries like the Philippines was even more
disastrous. In 1981, for instance, Philippines, had to spend
38% of her export earnings to import crude oil to the
extent of 87% of her total commercial energy requirements
which amounted to 87.5 million barrels of -:] equivalent

(MBOE) at that time.

The need for conserving energy therefore in all sectors
of the economy was recognized much earlier by the Govern-
ment of the Philippines which in fact created the Bureau
of Energy Utilization, as early as 1979 under the Ministry
of Energy by a Presidential Decree No. 1206 as amended
by Presidential Decree No. 1573, charged with the responsi-
bility of supervising and monitoring all phases of end
uses of energy in industrial, commercial and transport

sectors.

The Bureau of Energy Utilization which consists of four
divisions, namely, (a) Data and Anclysis Division, (b)
Conservation Division, (c) Technical Services, and (d)
Regulation Division, headed by a Director was initially

manned and guided by experienced technocrats and engineers
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from Philippine National Oil Company (PNOC). (Refer
Annex for Organizational Chart). The Chief of the Conser-
vation Division, who is the project manager of this UNDP/
UNIDO project on Industrial Energy Management Consul-
tancy and Training was charged with the responsibility
of developing a National Energy Conservation programme
for the Republic of the Prilippines. The Conservation
Division consists of & sections as shown in -Arnex-1.
The very first achievement of the Conservation Division
was in drafting and getting an Energy Conservation Law
passed by the Batasan Pambansa (Parliament of the Phili-
ppines) in 1980 known as Bill No. 73. This bill gave the
necessary authori_ty to the Conservation Division in carrying
out some of its activities aimed at promoting energy
conservation. For example, it was mandatory under this
Batasan Pambansa Bill No. 73, for all industries consuming
over | million kilo litres of oil per annum to appoint
a qualified Energy Manager to monitor and supervise

and conserve energy in his own industry or eszablishment.

In order to provide the necessary opportunity for engineers
from industries to qualify themselves as Energy Managers
under this law, the Conservation Division of BEU started
organizing 5-day Basic Energy Management Course at
different parts of the country at least & to 5 times a
year from 1978 onwards. For this purpose, in the initial
stages, it sought the help of Productivity Development
Centre (PDC), a subsidiary organization of the Develop-
ment Academy of the Philippines (DAP) and later on
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in 1984 this job was entrusted to the National Engineering
Centre (NEC), a unit of the University of Philippines
(UP). Most of the funds for this training activity was

provided by the Philippine Government.

In the year 1982, the Asian Development Bank made
available to BEU a small grant for providing the services
of International Experts/consultancy organization to carry
out Energy Audit in selected industries with a view to
iden..fy and quantify the avoidable losses of energy taking
place in these industries and to suggest short and medium
term measures to prevent such losses and also work out
approximately the investment required to achieve those
savings. This project was carried out by M/s Arthur D.
Little, who have since submitted a report to ADB and

Philippines Government on their investigation and findings.

A one-month training programme on Energy Audit proce-
dures and Energy Management as part of this ADB project
was also conducted for the engineers in the Conservation
Division by the present Chief Technical Adviser of this

project in August 1982,

OFFICIAL MANAGEMENT

Subsequent to this activity, in 1982, the BEU made a
request through NEDA for UNDP assistance 1> set up
this project on Industrial Energy Management Consultancy
and Training. The project document prcpared by BEU
in conjunction with Mr. Ivan Pluhar, SIDFA of UNIDO,

was approved in 1982 and the project became operational




on 22 May 1983, the day the CTA of the project, Mr.
P.R. Srinivasan reported for duty in Mila. The project,
which was originally designed to last 2 1/2 years was
subsequently extended for a period of & 1/2 years, i.e.
till October 15, 1987 in view of the "Institution Building”
- pe of activity. The cooperating and implementing agency
chosen for this project by NEDA was the Conser--ation

Division of the Bureau of Energy Utilization.

CONTRIBUTIONS

The total contribution of UNDP for this project was
USS 1,586,892 to cover the cost of international experts,
training fellowships, study tour, equipment, travels, etc.
In all the services ot 9 international experts were provided
for the project. The details are given in Annex-2. Subse-
quently, in the year 1986, NEDA at the request of the
implementing agency, namely, BEU, agreed to make
available an additional sum of $50,000 to cover the 6
man-month cost of one long-term consultant (Post 11-02)
in Industrial Energy Audit, Mr. Brian J. Cunningham.
The total UNDP contribution comes therefore tc US$ 1,636,892
The Philippine Government made available a sum of
P5,725,500 in kind of cover the local cost in respect
of personne] and other expenses. The revised budget
as of March 1987 of UNDP contribution is given :in Annex -3

and that of Philippine Government is Annexure -4.




1.3

1.3.1

1.3.2

-2 8-

OBJECTIVES OF THE PROJECT

The immediate objectives of the project as stated in
the project document were (i) to
assist in establishment and operation of an Energy Manage-
ment and Consultancy Service (EMCS), (2) to create
a core of traired staff in Energy Conservation techniques,
(3) set up a Fuels and Appliance Testing Laboratory,
and (4) to develop standards for efficiency of energy

dtilization.

It was decided, after the first tripartite meeting held
on 18 May 1984, to revise the project document substan-
tially for which purpose a special committee consisting
of SIDFA and CTA from UNIDO side and national Project
Managers and a NEDA representative from the Philippine
Government side, was set up. However, after some deli-
berations, the committee felt' that since it may not be
desirable to effect any changes at that point in time,
the original project document was left intact to serve
as a guideline for implementation by the project manage-
ment. The immediate objectives of the project have
been achieved to a substantial degree, as evidenced by
the increasing interest shown by the Philippine industries,
ever since the start of this UNDP/UNIDO project, in
the consultancy services offered by the Conservation
Division of BEU and also by the fact that all the money
allocated for the project would have been utilized in

full even before the project formally ends by October
1987,
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TRAINNG

The allotted man-months of 41.5 for training and fellow-
ship and study tours for the project have been utilized
in full. The engineers of EMCS were trained both in
the classroom as well as on the shop-floor in different
types of industries and in all subjects related to Energy
Management and Conservation techniques. One of the
positive result of this training by the international experts
attached to this project has been to build up a reasonable
level of expertise and confidence among engineers of
EMCS which has enabled them to conduct preliminary
energy audits on their own in Philippine industries. No
negative experience of any kind worth reporting was
noticed by international experts during the course of
this project. Details of training feliowships and study

tours are given in Annexure.

EQUIPMENT

A sum of US$675,000 was allotted for the purchase of
instruments for Fuels and Appliance Testing Laboratory.
To date, diagnostic fuel testing and calibration instruments
worth $600,000 have been received and all these have
been tested and commissioned in the Fuels and Appliance
Testing Laboratory for service. A list of all the instruments
received so far and instruments for which orders have
been placed by UNIDO instruments for which purchase

requisition order has been sent to UNIDO recently, is
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available in UNIDO Hgq., Vienna. UNDP has already appro-
ved the transfer of all instruments to BEU and NEDA
has been requested for the granting their approval to
handover these instruments to BEU. No reply to date

has yet been received. However, this matter is being
actively pursued.

SUBCONTRACTING

In view of the difficuity experienced by the project manage-
ment in getting the right type of International Experts
in certain specialized fields at the right time, it was
decided to award subcontract to NEC in 1984 and 1985
for the specific purpose of bringing out the following
manuals which were urgently required for the project.
They are (1) Guides to Quick Estimates of Energy Costs
for industrial use, (2) Guides to Retrofitting Oil-Fired
Boilers, kilns and other furnaces to use alternative fuels,
(3) Guides to Energy conservation in food industries,
and (4) Guides to Industrial Preventive Maintenance for
Energy Conservation. The total amount given to NEC
under this contract was US$26,000 and the work was
completed according to the schedule agreed upon between
UNIDO and NEC without any delay. The performance
of NEC in respect of providing quality service as well
as bringing out the documents on the stipulated dates,
was indeed commendable. A copy of the contract given
to NEC is available in UNIDO Hg., at Vienna.
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In view of their track record of h:ving rendered excellent
service to the project and also the difficulty experienced
by the project in getting the right type of consultants
Zor the design of Appliance Testing facilities, it was
decided by BEU to engage the services of NEC once
again on a subcontract basis but this time to help them
in the entire Design, Operation and Management of Fuels
and Appliance Testing Laboratory covering all aspects -
both technical and managerial and also in the design
of Appliance Testing facilities. In addition, NEC was also
requested by BEU to help them in designing a computerized
National Energy Informatic.. Data Base. For this purpose,
UNIDO awarded a subcontract worth $50,000 to NEC
for undertaking work and assisting BEU in the above-
mentioned areas. This phase of the work is expected
to be completed by NEC by January, 1988.

RECOMMENDATIONS

(a) EMCS should be constituted as an autonomous
body with sufficient funding provided by the Govern-
ment for its operation at least for a period of
5 years or till such time as it is able to be finan-

cially self-sufficient.

(b) EMCS should charge a fee for its consultancy
services to industries in order to become a finan-
cially viable institution in the course of time -

say 5 or 7 years.
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1.7.3

1.7.4

1.7.5

l.7.6

1.7.7

EMCS engineers should specialize in certain generic areas
of Energy Conservation technology such as waste heat
recovery, water treatment, instrumentation, boilers,
furnaces, electrical energy utilization, energy system

analysis, etc.

The Fuels and Appliance Testing Laboratory shouid be
expanded with more calibration and diagnostic instruments
and international accreditation of the Laberatory should
be sought from appropriate international agencies after
all quality assurance programme are implemented and
the training of Laboratory personnel is complete in all

aspects.

The standard and design of the Laboratory building has
to be upgraded and improved before getiing recognition

from international agencies for its facilities.

More and more of detailed energy audits must be under-
taken by EMCS engineers in order to acquire the necessary

expertise and specialization in depth.

Data about cost and source of supply of products/equip-
ments/technologies commonly needed by industries in
the Philippines for implementing energy conservation
measures recommended by EMCS Engineers, must be
gathered and buii: up over a period of time and if possible
these data may be stored in the HP-1000 computer for

instant retrieval when needed later on.

Follow up of energy audit activities by EMCS group in

Philippines industries to help them in implementing some
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of the recommendations made by them should be on
a more extersive scale than hitherto practiced and for
this purpose, an institut.imali:ed mechanism should be
set up in BEU. if more manpower is needed for this purpose,
‘ should be ciovided by the Government without any
reservation. Project Engineering and Design Work of
Retropt Projects on Energy Conservation work should
be taken up.

More extensive contacts with the top managemeni perso-
nnel of industries than hiterto practiced should be estab-
lished for creating the necessary energy conservation
consciousness among them which would subsequently
help BEU engineers in getting full cooperation from
engineers in industry in carrying out energy audit in

their industries.
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2.1

2.1.2

ACTIVITIES AND OUTPUT

Introduction

It goes to the credit of the Philippine Government that
it initiated some actions at national and industry level
to tackle *he problem of reducing dependency on imported
petroleum fuels as early as 1977 by the establishment
of Bureau of Energy Utilization (BEU) and by drawing
up a l0-year plan for Energy Development. After the
second oil shock in 1979, when the iniernational price
of crude oil was increased to $28 from '$12 a barrel,
an accelerated pian of developnient of indigenous energy
base was drawn up and a l0-year plan was compressed

to 5 years.

Simultaneously the BEU, which was set up as a nodal
point as far as Energy Utilization matters were concerned
by a Presidential Degree in 1979, took series of steps
at national and unit level to promote efficient use of
energy in all sectors of the economy in Philippines. The
first step taken was to get an omnibus Energy Law known
as Batasan Pambansa No. 73 enacted by which all industrial
establishments are required to submit quarterly energy
consumption reports tc BEU, which in turn collated all
the information thus received and published the data
on a quarterly & yearly basis in their official bulletin
which is published every quarter and year. Even though

it is compulsory for industries to submit to BEU every
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every quarter the energy consumption figures, not ail
industries comply with this mandatory requirement. In
fact in 1985, only 21 industrial establishments accounting
for 50% of the comtry's total energy consumption sub-
mitted their quarterly reports on Energy consumption
in their factories. BEU is also actively pursuing with
other industries to submit their quarterly returns. It
is mandatory under this law for every industrial enterprise
to employ an Energy Manger duly certified by the BEU. The
requirement for this certification is attendance in a
5-day Basic Energy Management Programme conducted
by BEU in cooperation with some outside agencies sich
as the Productivity Development Centre (PDC) and the
National Engineering Centre (NEC), of University of
Philippines (UP).

In fact, it goes to the credit of the Philippines that it
is ahead of other ASEAN Group of Nations in having
had the ;orethought and wisdom to adopt an institutiona-
lized approach for tackling the problems of energy manage-
ment and utilization in industrial and commercial sectors
by establishing BEU. The activities in this area started
as early as 1977. The BEU was initially set up with the
top and middle management level positions filled in by
technocrats drawn from the Philippine National Oil Company
(PNOC) whose services were lent to the Ministry of Energy
for this purpose. A couple of engineers 4 to 5 in number
were directly recruited as Ministry of Energy employees

to man certain sanctioned positions in the Conservation




2.].“

2'1.5.

2. l '6.

2.1.7.

-2 16 :-

Division of BEU, out of which only 2 or 3 had direct line experience
of a couple of years in the industrial sector. The initial guidance
in the planning and conduct of Conservation Division's activities
was provided by PNOC personnel, who were expected to train the
Ministry of Energy recruits over a period of time for ultimate take.

over of conservation Division's activities.

The BEU, whose organisation chart is given in Annex | was headed
initially by Mr. Orlando L. Galang as its Director who has since
returned to PNOC (i.e. in October 1986) to head its Logistics Division
and Shipping company as Vice-President. Mr. Victor Dimagiba also
a PNOC employee acted for a while as acting head of BEU imme-
diately following Mr. Galang's departure. Subsequently, he also
had 1o return to his present organisation, namely, PNOC by April
1987.

Subsequntly, two more Senior Engineers, namely, Mr. Wilfredo Toledo
and Mr. Marcial Ocampo, who were in charge of the present UNDP
project's laboratory and Computer work, respectively were also
sent back in June 1986. Mr. Benjamin P. Lim who was the Chief
of Conservation Division from the b~ ing had aiso to return

to PNOC by end of April 1987 as per government's instruction.

The BEU's Conservation Division presently is headed by Mr. Jesus
Anunciacion, an Electrical and Mechanical Engineer, and a per:...nent
employee of the Ministry of Energy. All these transfers took place
because of the policy of the Government of Philippines to send
back such of those personnel from public sector organizations work-
ing in the Ministry of Energy back to their reSpective organizations
so as to avoid conflict of interest in their work.

There have been some changes even since the installation of the




2.1.8.

27

new government in the set up of Ministry of Energy. The Minis-
try of Energy was abolished in March i987 and in its place

Office of Energy Affairs directly under the administrative con-
tro! of the Office of President was set up. The latest change
to take place at the time of writing this report was to transfer
all other divisions of Bureau of Energy Utilisation to the Depart-
ment of National Resources. The Energy Conservation Division,
as of today, continues to be directly under the Office of President.
In a way, this might auger well for the future of Energy Con-

servition Division.

The attention bestowed upon all facets of the energy proolem
by various agencies of Ministry of Energy has paid rich dividend
to the Philippines. For instance, the amount of money spent
on import of petroleum products has been reduced to a value
of $ 1.47 billion in 198% from a value of $ 2.53 billion in 1981.
In energy terms, the petroleum consumption has decreased by
16 million barrels over an 8-year period, having gone down to

55 million barrels in 1985 from a figure of 71 millicn in 1973.

Part of the reduction in petroleum consumption may be attri-
buted tc a lower level of industrial activity because of econornic
recession during the period 1983-86 resulting in reduced demand
for commercial forms of energy. However, there has also been
slight improvement in energy efficiency standards at national
level as indicated by the energy/GDP Elasticity Ratio. For
example, energy/GDP/Ratio computed by BEU from available
stL.stical data and expressed as so many barrels of oil equi-
valent per P1000 of GNP has gone down to a figure of 1.0 as

compared to 1.106 in 1974, This does point out clearly that

energy conservation measures have had some effect over the
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years, though however small it might have been.

Energy conservation activities in the form seminars and training
programmes were stated by BEU in 1977, two years earlier
than the second oil shock of 1979. However, since 197%, acti-
vities in the area of training and publicity were intensified.
The Conservation Civision conducted, during the period 1979
to 1985, 52 energy management training programmes attended
by nearly 2,500 participants from 989 companies both big, medium
and small and spread all over the country. The list of training
programmes and seminars held during the project phase is given

in Annex. 13.

" Training and Consultancy

It was in 1982, that the Asian Development Bank (ADB) provided
a grant under its technical assistance of BRU for carrying out
energy audits in selected industries in order to assess the potential
which exists for saving energy on the shop floor. For this purpose,
ADB engaged the services of M/s Arthur D. Little Inc. Con-
sulting Engineers based in Boston, Massachusetts, L ,.A. A.D.
Little carried out energy audit studies with the help of some
of the BEU engineers, who were assigned to work under the
direct supervision of this ioreign consultancy company. A summary

of the findings of Arthur D. Little Inc. submitted 1o ADB is
available with B.E.U.

In order to prepare the engineers of BEU for carrying out energy
audit in industries, along with consuliants of A.D. Little inc.,
a 4 week training programme was conducted for BEU engineers
in certain subjects related to Energy Conservation and Audit
work. This training programme was conducted by the present

Chief Technical Adviser of this project, whose services were
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obtained by ADB for this purpose. The main topic of the training
programme was Instrumentation for Energy Audit and Waste

Heat Recovery in industries and economic thereof.

The present UNDP/UNIDO project on Industrial Energy Manage-
ment and Consultancy was the offshoot of the ADB study which
highlighted the substantial potential for savings which exists
in Philippine industries even by adopting some simple First-Aid
measures. As had been mentioned earlier, the UNDP funding
for this project amounted to § 1.578 million and the counter-
part funding was P5.7 million. The project started functioning
by 22 May 1983, with CTA reporting for duty at Manila on that

date.

The four major components of the project are the establish-
ment of (a) An Energy Management Consultancy Centre (b)
Fuels and Appliance Testing Laboratory (c) Energy Information
Centrz (d) Mini Computer for Energy Data Storage. The first
requirement of the project was the preparation of a work plan
for the originally intended duration of the project of 2 1/2
years taking into account the requirements of the Philippine
situation. However, the work plan as finally approved by PEU
and also containing the list of instruments to be ordered for
the project was submitted to UNIDO HQ Vienna shortly there-

after. A copy of the first work plan is available with UNIDO
Hgq., Vienna.

Since one of the major outputs of the project, namely, estab-
lishment of Energy Management Consultancy Services was an
institution building type of activity. It was felt by the project

authorities after a year or so that considerably more time
than the originally intended duration of 2 1/2 years would be




2.2.6.

2.2.7.

2.2.8.

2'2.9.

220:

required and therefore it was decided to extend the project
to 4 years and odd and according to this the project is supposed
to formally close by October 1987.

The Conservation Division of BEU consists of four sections,
namely, (a) Project Engineering and Consultancy, (b) Testing
and Standards, (c) Education and Training (d) Computer and
Building Energy Analysis.

Engineers mainly from project Engineering and Consultancy
Division constituted the m=2iii core of the Energy Management
Consultancy Service (EMCS) and as required by the project
document fifteen engineers were made available for training

in Energy Management and Conservation Techniques.

The training programme for EMCS group started off in right
earnest from August 1983 and to start with, it was conducted
entirely by CTA. However, since CTA of this project had trained
the same group of Engineers in certain aspects of Energy Manage-
ment and Conservation technology earlier under the ADB project
(refer para 2.2.2) there was a sense of continuity and new al:eas
were taken up for classroom training. The training session which
lasted approximately 6 months was a sandwiched one and con-
sisted of alternate shop floor training and classroom sessions
of 3 huurs duration once a week - usually every Wednesday

of the week.

This type of sandwiched program was found 1o be quite effec-
tive because it gave the engineers an opportunity to relate what
was taught in the classroom to a practical situation on the shop
floor. It also helped to bridge the communication gap between

the lecturer and the participants. Most of what was taught
in the classroom was not theoretical staff, but down-to-ear.h
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practical information related to operation and maintenance

of various types of equipments/technologies.

In order to provide the necessary shop floor experience, the
engineers were taken for one week observation training to Bataan
Refinery Plant, a unit of PNOC. There the engineers were
given training in operation of boilers and furnaces, calibration
of instruments like D.P. Cell, flow transmitters, temperature
transmitters, Rotodynamic machinery like centrifugal pumps,
distribution of compressed air and steam, steam trap installation,
etc. Since Refinery operation and maintenance practices are
highly complex and skilled, any experience gained in operation
and maintenance even though for short period of time would

be highly useful to Engineers.

The feedback that we got from Engineers of BEU was very
favourable. In fact, to train engineers effectively in energy
conservation technology, the best type of industry sector seem
to be the (a) Fertilizer (b) Refineries (c) Petrochemical complexes
(d) Thermal Power Station sector. That is because all kinds
of problems related to erosion, corrosion, high temperature,
high pressures, safety, energy systems design are encountered.
if one could learn therefore about the kind of problems being
faced by such industries and possibly learn about how to tackle
some of the problems related to energy conservation by exchanging
ideas with experienced Engineers in these industries, it would
benefit everybody immensely. It is then possible to horizontally
transfer the tehnology of some of the good energy conservation

practices of such industries to lesser efficient industrial units
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such as textile mills, food industries, medium scale metallur-

gical industries, etc.

Much as we would have liked to have this training continued
for at least 2 to 3 months at a stretch for the engineers of
EMCS, it was not possible for administrative, financial and other
reasons to do so and we h: 4 to be content with what little oppor-
tunity we could get to provide to the Engineers of BEU some
training in this regard. The next best thing to do was to take
the engineers to a number of industries of diverse type both
big and small in the industrial sector for observation cum-study

tour.

During the visits to various industries they were taught to observe
and identify various forms of energy losses taking place, which
normally goes unnoticed unless one is specially trained for such
a purpose. In.other words, different types. of boilers, furnaces, pumps,
heat recovery systems, encountered in the industries were shown
and subtle operational points and maintenance requirements

were explained on the shop floor.

Since some of the engineers of EMCS did not have practical
line experience in industries, it was felt that in order to boost
their level of confidence and expertise, they should be trained
on the spot under the supervision of CTA, for a couple of hours
on how to operate boilers, furnaces, etc. This was done after
taking permission from the management of different industries
by associating the concerned boiler or furnace engineer, so that

nothing went wrong during such demonstration and training sessions.
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Even this little experience gained by the engineers have helped

them to get a feel of the boiler and furnace controls.

This kind of training had stood them in good stead in later assign-
ments, as evidenced by the confidence with which they have
trained some of the boiler and furnace operators in correct
operation of boilers and furnaces such as correct maintenance
of air fuel ratio, etc. during the course of their energy audit
work. This kind of approach to training is at best a compromise
and the best thing to do in future would be to help these engineers
in getting some line experience by seriding them to the type
of industries already mentioned in paragraph 2.2.1 for a 3 to
4 months period.

BEU engineers were also specially trained on the shop floor
is identifying faults or deficiencies in fuel oil handling systems,
insulation of steam pipes, furnace walls, etc. They were also
told about correct operation and maintenance of waste heat

recovery systems, and proper start and shut down procedure s
of boilers and furnaces. The most important aspect of the training

of EMCS engineers was the training given to them on the shop

tloor in different industries in the correct and proper way of

using diagnostic instruments while carrying out energy audit

in order to ensure accurate and reliable measurement of various

parameters like pressure, temperature and gas analysis for the

ultimate purpose of drawing up heat balance and energy analysis.

For this purpose, the instruments already in possession of BEU

were used.

Since corrosion of cold end of boilers and furnaces like economizer
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and air heaters is quite extensive in the Philippines because
of the high sulfur content of the fuel oil and wrong operation
practices, it was decided to deal with this topic at length and
some very practical suggestions aimed at overcoming this problems

were made for implementation.

Information about the latest technologies available, to mitigate
substantially the problem of acid-corrosion of economizers and
air heaters was made available to Engineers of BEU and in fact
BEU engineers have been able to advise one or two industries
to overcome this problem successfully based on the knowledge
and experience they have already gained during this initial training
programme.

Another important topic on which some valuable inputs were
provided was on Industrial Water Treatment. One of the more
experienced BEU Engineers undertook a special study of water
treatment of cooling towers of nearly 10 to |5 softdrink bottling
companies and made some useful recommendations to the indus-

tries concerned in this regard.

The emphasis during the initial training programme was to enable
the BEU to learnt some techniques about how to get the best
out of the existing equipments/technologies because in a capital
scarce economy like those prevailing in developing countries
it is difficult if not impossible to replace old and obsolete equip-
ments by new ones. In other words, the philosophy of approach
was to help industries in improving their managerial efficiency

in the short term by better housekeeping, prevention of obvious
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sources of heat leakages, etc. by proper maintenance and opera-
tional measures. BEU Engineers were given the opportunity
to learn about "First-Aid" measures to save energy on the shop

floor.

2.2.2]. Further, since in developing countries even some bottom line
requirements of good maintenance practices do not exist, which
nonetheless which have a profound effect on energy efficiency
also, it was thought desirable to impart to BEU engineers some

of the preventive maintenance techniques of boilers and furnaces.

2.2.22. Proper procedures for "mothballing” or storing idle boilers and
furnaces for long period of time when not in use were also explained.
This particular aspect was emphasized because it was found
during the course of the visit to industries, that a number of
costly boilers and other ancillary equipments had corroded badly

due to the neglect and wrong storage practices.

2.2.23. The training programme also included a couple of lectures on
how to evolve a long term corporate Energy Plan. It was felt
that this approach was needed in order to improve technological
efficiency in the long run of the industries in general. The
four aspects of technology management, namely: (a) Technology
ldentification, (b) Technology Assessment, (c) Technology Induction
and (d) Technology Innovation were dealt with rather very

briefly.

2.2.24 BEU engineers were also trained in making a quick assessment
of the potential energy savings possible after a brief preliminary
energy audit based on some of the nomograms specially provided
to them for this purpose.
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Financial analysis techniques based on simple Rate of Return
Conceot and a little more sophisticated analysis based on Discoun-
ted Cash Flow concept were taught to the BEU enginéers by
one of the PNOC Engineers when was working with BEU at
the time of this initial training programme. This enabled them
t> make a techno-economic evaluation of some of the retrofit-
ting schemes for waste heat recovery, energy systems analysis
based on cogeneration etc.

During this initial period of training, periodic discussions and
seminars were held once in month in order to get a feedback
from the BEU Engineers about what they had learnt during their
visits to the industries and also in the classroom. These meetings
not only helped them in consolidating what they had already

I2arnt but also to exchange idea: among themselves.

Of the f{ifteen engineers who constituted the core group of
the EMCS and who have undergone this initial training programme,
at Jeast five of them turned out to be very good and were capable
of carrying on preliminary energy aud;ts all by themselves and
in fact later on when preliminary energy audits were undertaken
in industries, thse five engineers acted as leaders guided their

colleagues on the shop floor.

There was no formal or systematic assessment of the capabilities
of all the consultants of BEU who have undergons this traini ng,
but what is mantic.ed above is only a gross impression of CTA
based on his observation of the work of these BEIJ engineers
on-the-work spot.

The strength of the EMCS group (which was initially 16) diminished

over the yea"s because of the resignation of twos of its more
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experienced engineers and also the non-return of two engineers
from U.S.A., who had gone there on UNIDO training fellowship/
programms=. There is therefore need to train some of the freshly
inducted engineers in Energy Management and Conservation

Techniques.

Further since the start of UND?P/UNIDD project on Industrial
Znergy Management Consultaxcy and Training a number of inter-
national projects on 3 bilateral nature have fallen on the lap
of the Conservation Division for implementation. They are
(a) Technology Transfer in Energy Management supported by
USAID, (b) Rational Utilization of Energy supported by GTZ
of Federal Republic of Germany, (c) Project on Vehicle Dynamo-
meter Testing under the Australian Government, (d) ASEAN-
USAID Programme for Building Energy Standards, and (e) World
Bank Project on Energy Conservation Stuiies in selected indus-

trial sectors.

The existing manpower allotted to take care df all these projects
is too inadequate with the result that the undivided z;ttention
which UNDP/UNIDD project was getting earlier is no longer
there for the past one year or so. To remedy this situation,
it would be desirdable to augment the staff of BEU by recruit-
ing engineers from industries with a couple of years of line

experience.

Consultancy Service

The six months of training both in “the classroom as well as
the shop floor in diverse type of industries of BELJ engineers
prepared them adequately for carrying out prelimina-y energy

audits in industries, with diagnostic instruments. BEU sets
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a target for carrying out certain numbar of preliminary energy

audits every year.

For this purpose they write letters every quarter to a number
of industries offering the services of BEU engineers and UNIDO
Consultant to carry out energy audits in their coapanies. A
programme of visit, by BEU staff and JNIDO experts offering
their services free of charge to different industries both within
and outside Manila is drawn up at the beginning of every calendar
year based on the replies received by BEU to their offer of

assistance.

Because of the severe economic recession at the time of the
starting of the Project in May 1983 (which lasted till 1986)
the response by the industries to the BEU offer was rather
lukeward in the beginning, but in the latter half of 198¢ and
early in 1985 the requests for BEU assistance from industries
started increasing. Even so, some of the big industries like
San Miguel Corporation. Benguet Mining Corporation, etc. who
were working at full capacity in spite of economic recession,
since the demand for their products were more or less in=lastic,
availed themselves of the opportunity to obtain the free services
offered by BEU. As a result of this, these big industries were

able to save substantial amount of energy.

Since thess big companies had already a well-trained statf in
energy management fieid, all they needed was a little incremental
help from BE(J and UNIDO Consultants in identifying the losses
taking place with the help of diagnostic instrurnents and information

abou: latest technologies/products in the energy coaservation
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field. In fact, some of these big industries, who were energy
efficiency conscious, always came back to BEU for more and
more assistance. It is indeed a paradox that the relatively more
efficient of the industries in the Philippines are the ones who
want to be still more efficient, whereas thes same sentiment
does not prevail among most of the medium and small scale

industries.

The preliminary energy audits as envisaged takes any where
etween 2 to 7 days depending upon the size and nature of
industry. This activity is distinct and separate from the "Walk-
Thro” type of audits of half-a-day duration, wherein by just
visually observing the working conditions of plant and machinery
as one walks thro the plant, one is ablz to identify certain defects
and identify certain visible losses taking place (such as spotting
bare uninsulated surfaces, smoking chimney, hot effiuents going
down the drain, leak of water, steam, compressad air and liquids,

etc. from pip=s, pump glands, etc.) depending on one's experienze.

The preliminary energy audits as envisaged and carried out
in practice is a little more in-d=pth study of the plant and is
midway between "walk-thro" typs audits of half-a-days duration
or so o0 the one hand and Detailed Energy Audits lasting over

3 month or so at the other end.

In the preliminary energy audits as carried out by BELJ, measure-
ments of important parameters like pressure, temperature and
Gas Analysis are made on the process side and slectrizal power
in KVA or KW, power factor, as the case may be on the electrical
side are measured for a reasonable period of time, depending

on the nature of the process (whether, for example it is a batch
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or continusus process and how the equipment is loaded over
a 24-hr. period) and type of duty to which various equipments
are subjected to. Since these paramsters have a profound in- .
fluence on the specific energy consumption o¢ value added processes,
their measuremant over a reasonable length of time, to get

a representative picture is made.

2.3.8. The moduis operandi adopted for most of the preliminary energy

audits is as follows:

a. Meeting with the top management and/or plant manager
as the case may bz for discussing energy conservation
strategies and examination of the historical record of

Energy Conservation data.

b. A quick walk-thro of the plant with the Enginzers of the

plant.

c. Discussions with Plant Engineers about the kind of assis-
tance required from them for using diagnostic instruments
for testing boilers, furnaces, electrical ejuipments, process

equipments, etc.
d. Preliminary preparation for use of diagnostic instruments.

e. Gathering information about the performanze of different
equipments by measuring various parameters like the ones
mentioned above over a reasonable lenzth of time (which
may extend from several hours to a couple of days on

a continuous 24 hours basis if needed).

f.  On-the-spot adjustment of fuel oil temperature and air/fuel ;
ratio of boilers and furnaces to elim:nate smoke and also

to reduce excess air supply and if need e to train boiler '

ana furnace operators in these aspacts.
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g Discussion with plant managers at the conclusion of the
survey about the preliminary findings based on the instru-
mented survey and to make some on-the-spot "Quick-Fix"
type of clear and unambiguous recommendations which
are capable of being implemsated immediately and without

delay, and

h. Drawingd ip of detailed heat balance of process equipments/
technologies later after all calculations are done and writing

a report for submission to the management.

2.3.9. In all, preliminary energy audits were carried out in 193 numnber
of industries for the duration of the project on lines indicated
above and repo-ts submitted to the managemsant. Admittedly,
there had been some inevitable delays in the submission of repo-ts
by BEU engineers to the respective managements resulting in
criticisms at times and possibly loss of enthusiasm on the part
of the industry concernsd. To take the sting out of their criticism
and also to sustain their in<erest, discussions were held about
implementation of some gquick measures to save ensrgy on the
shop floor with plant managers at the plant before the preliminary
survey was concluded as indicated in the previous paragraphs.
Those were very helpful axd this has been made a regular feature

of all preliminary surveys.

2.3.10. Since energy efficiency in industries has a strong linkage with
preventive maintenance of plant anxd -nachinery, which is totally
lacking, in most of the industries, this particular aspect was
highlighted almbst everywhere du-ing discussions. The report

on preliminary survey report of Se:nirara Coal Company in Annex-6.
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should zive an id=a of the kind of problems faced by industries

and the kind of experienze aad expertise zained by BEU Enginzers

in the energy conservation. field.

As a result of a substantial numbers of preliminary surveys

carried out among diverse typ2s of industries, it is possible

to identify the following deficiencies as the lowast common

denominator among all of them:

a.

C.

e’

f.

he.

Inadequate attention paid to or benign neglect of fuel

storage, handling and preparation prior to burning.

Improper air fuel ratio in most of the fuel consuming equip-

ments.

Lack of adeguately trained :nanpower to operate boilers

and furnaces efficiently in addition to operating it safely.

Lack of even basic instruments to monitor fuel efficiency
or non-working of some of the critical instruments/controis
due to bad maintenance, faulty installation, lack of spare
parts etc.

Lack of waste heat recovery devices and improper operation

of these equipments in a few caseds where they are fitted.

Lack of return of cond=nsate to the boiler house because
of absence of a good condensate recovery syst2m and lack

of the right size and type of steam traps.

Lack of ade=quate insulation of hot expossd su-faces and

bad state of repair of the existing insulations.

Lack of knowledge about the recent advances in Energy

Conservation technology.
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1o Lack of production planning and con'rol, resulting in over-

loading/underloading of equipm:ats.

i~ Low load factor, low power factor and low lozding of
electrical motors axd exceeding maximum electrical power
demand >ecause of the inability to evanly distribute the
electrical load over a 28-hour period. This is tied up with

item (i)

k. Leask of water, chemicals compressed air and steam from

glands of centrifigal pumnps, pipe threads and flange joints.

L. Total absence of preventive maintenance of plant and

machinery and poor housskeeping practices.

While what is mantioned above mcy be true in the majority
of cases, there are still a few islands of energy efficient ani
energy conscious industries in the Philippines where standards
of housekeeping and maintenance are also high. In all these
cases, invariably, it is because of tie top management's keen
interest and involvement in th= energy conservatidn and pre-
ventive maintenance functions. Top managements of other
industries in Philippines also should adopt a similar approach.
Unless the involvement of top manag=ment is toial in these
two important functional areas, energy conservation will only

remain an empty slogan.

The potential for savings in the incustrial sectors is quite subs-
tantial. The findings of the preliminary audits in over so many
industries indicate that the quantum of energy savings are
la:- =r where industrial furnaces are iavolved like in engineering
and metallurgical industries than in boilers. Similarly, quantum
of energy savings are much larger on the process side in a

chemical, food processing or other steam consurning industries
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possible on the furnaces sideand 10 to 30% energy savings are

possible in porcess indJstries.

Ha!f to 50% »of tie above mentioned energy savings could be
affected surprisingly with practically no cap:tal investman:

but Ly just good housekeepinz measures alone. Obviously, the
quantun of savings is dependent upon the initial level of effi-
ciency or inefficiency at which the industries are operating.
The remaining half of 50% savings mentioned above are possible
by adop:ing some medium term m=asures involving retrofitting
of economizers, air heaters, redesign of steam distribution lives

and cr-ndensate recovery systems, etc.

A moderate amount of capital investment is required fo: this
purpose which any company can easily afford. Our expzrizsnce
and analysis shows that for more than 90% of energy conser-
vation technology projects involving retrofitting of the type

of items mentioned above, the rate of return on investinent

has been frosn 5 months to a year. It therefore makes sense

and is profitable for industries éven to borrow :money at commer-

cial rates of interestfor investment to save energy.

The performance of majority BEL angineers constituting the
EMCS group has bsen quite satisfactory and it can be said that
they have now a group of engiteers who have acquired the nece-
ssary capadility after 4 years of training in this UNIDO project,
to carry out preliminary energy audit of the type described

in paragraph 2.3.8.

As is the case everywhere, the universal law of Caussian distri-

bution of talent, expertise, achievernent, etc. applies here also.
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Among the 15 engineers, & t> 5 of thamn Yave acquired a high
degree of expertise and skills and are in fact capable of carrying
ou: detailed =nergy audits and also detailed enginzering and
desigh of certain specific energvy conservation projects all on
thair own. However, 2 of the four engineers are no longer
with the EMCS group, on= of them haviig resigred and left
while th2 other not having returned from the U.S.A. after
finishing UNIDO fellowships training. ' The third person has now
become the Officer-in-Charge of BEU's Conservation Division
and may not be available anymore for doing direct level consul-
tancy work whih involves detailed engineering and design, In

‘iew of his administrative and other responsibilities.

Tnere is therefore urgent nead t> develop the remainiag enginzers
also in various aspects of detailed engineering and desiga. This
assessment of BZU engineer's performance by CTA is not basad
oa any systematic and scientific assessmant technique but is
a gross evaluation based on CTA's ciose interaction with the

group.

Sinze th= composition of the group was small, it was poassidle
to make such an evaluation of the consultants as a group and

also adividually.

This brings us to the question of specialization ind2pth of the
BEU engineers. In addition to the general level =xperienze
they have acquired, which is the botton line requirement for

bezorning an  effective energy conservation consu'tants they

should also acquire sp=cialized knowiedge and experience in
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any one of the following areas depending on their aptitude and

qualifications:

a. Design of waste heat recovery systeqs in industry.

b. Instrumentation and automatic cont-ol techniques for energy
coaservation.

c. Industrial water treatmsnt.

d. Industrial furnace op2ration, maintenance and refractories.

e. Insulation practice in industry.

f. Industrial boiler opration and maintenance.

g- Steam engin=cring, distribution, transiaission and utilization
of steam for process use.

h. Energy systems design irn-luding Cogeneration.

i. Financial managems=nt techaigues for appraisal of energy
conservation projacts.

jo  Project m:znagems=nt techniques for implamenting energy

conservation technology projects.

Th= above mentioned fields of specialization are generic in
mature axd one of two engdineers of BE'J should specialize in
each of the above fields. The actual fields of specialization
chosen would obviously depend upon the requirement of the
BEU both current and future and phased programm: of training
for developing expectise in these areas may be drawn up with
the necessary inputs provided by UNDP/UNIDOD under the second
phase of the project. By developing expertise in these areas,
it should be possible for BEU to develop a '10saic of well rounded
technical knowhow/expertise in the area of en=rgy conservation

technology in th2 coming years.
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Th= corporate efficiency of the ability of a corporate entity
to gens=rate profits is a product of its managerial efficiency
and technological efficiency. Maost of the measures suggested
for recommendation as a result of preliminary energy audits
are essentially managerial measures aimed at better housekeeping

and "leakplugging" opzrations.

It must however be realized that there Is a limit to what mana-
gerial efficiency can achieve. Even if assuming that mnanagerial
efficiency is at the maximum level, the specific energy consump:ion
or for that mzttar cost of production cannot be below what
is dictated or set by the t2chnologv employed for manufaciure
or value addition process. Since technologies employed in

Jeveloping countries are obsolet:, naturally one can expsct
the specific energy consumption levels to be much higher thaa

those prevailing in dzvelopad countries.

To cite some examples, average boiler efficiency in developing
countries like Philippines is 50 to 70% at best whereas in devel-
oped countries it is over 83% to 8% plus. Similarly forging
furnace work at an efficiency of 5 to !7% in developing countries
whereas in Japan they may work at an efficiency of more than
65 to 70% plus. For industrial drying operation, the specific
energy consumption is 2 to 3 times more in developing roun‘riss
than in Japan. It will not b2 wrong to say therefore that for
practically every energy consuming product/technology the speacific
energy consumption Jevels are way above those in countries

like Japan a3d Wastarn Europe.

The indsstrial sector in daveloped countries of Western Europe,

North America and Japan are consuming almost 30 o 50% less
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energy for the same output than what they did « 1373, Reiea:-
less orogress has taken plate and is still taking place in the
field of energy conservation technology in d.veloped countries.
Thz only way developing countries can survive anj grow in the
years td> come is to modernise ta2ir manufacturiag or valuz

added operations in the industrial secior.

Tnis b-ings us to the concep: of technology m=2nagement which
consists of fou- distrinct phases, namely (a) Technologv ldenti-
fication, (b) Technology Assessin:at (c) Tachnology Induction
(d) Technology Inovation. Tae need to develop a corposate
energy pian perhaps with a time horizon of 15 to 29 years,
as part of Strategi= Corporate plan. with technology majagement

as an int=gral part of it, is obvious.

The present g-oup of EMCS Engineers of BEU have been exposed
to this line of thinking rather briefly. But then since this is
a specialized subject in ‘ts own righ:, not much h2adway could
be madz. Perhaps it would be useful if 2 group of 2 to 3 engineers
pr2ferably doing planning work at prasent could take up this
area of work for getting themselves trained Zurther both within

th= Philippines as well as abroad.
International Consuitants

The list of iaternationa’ consultants whos® services were made
availabie to this proizct is given n Annex. 2. Three long ter.n
experts including CTA and six short-term experts were recruited
for the project and their job description is given available with
UNIDO HQ, Vienna.

The first long term e«pert for the project M:. R. Rajaramn trained

soms if not all of BZ! engineers in the detailed engiveering

and design of certain retrofit en=rgy conservation projects.
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In particulir, the following topics were dealt with (a) Prepa-
ration of Bill of Materials and their cost estimztion, (b) repa-a-
tion of General Layout Drawings, (c) Specification of Mzterials,
(d* De:ailed Woriing Drawing of a Woad Sired =xternal furnace,
(e} Preparation of Tender Document, etc. M-. Brian Cunnitgham
has bszen engaged in training BEtJ engineers in d=tailed =n=rgy
audit of some sugar industries, comamercial buildings which are
centrally airconditioned. The detailed energy audits generally
take 15 days t> a month and involves dJetailad analysis of energy
usage pattern over a 24 hour period, analysis of the performance
of all major energv consuming equipm:ants with sodiisticazed
diagnostic instrumants such as the use of Infrared Tnermovision
equipment, etc. for two dJimensional mapping of heat flow,
etc. So far, 5 detailed energy audits have bezen ca-rizsd out

axd mo-e are planaed in the coqning months.

One of the difficu'tias experienced by BClJ has been to get
consent from industries for carrying out detailed energy audits.
Mr. Brian Tuniinghan has also bSeen engaged in assisting BEU
engineers in ca-trying oJt preliminary energy awdit in addition
to his prima~y responsibility of carrying out detailed energy

aud:ts.

The short-term expert, Mr. Brian Robninson taugh: BT'J engiveers
about correct instrumentation techniques for Energy Audit and
methodoiogy of energy audit and gave very usefu’ practical
tips to BE!J Engineers for saving energy on the shop floor when
he t00x taem around on his visits to industries for energy asdit.

Mr. Robert Ericson conducted seminars on Togeneration under
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the auspices o7 Energy Manags=ment Association of the Philippines
(ENMAD) ani also carried out 3 survey in a number of industries
to assess Cogeneration potential which exists in Philippiie in-

dastries.

Mr. Waclaw Szulakowai;i advised Nationa!' Power Corporation
Management about overcoming erdsion probla.ns of sup=rheater
tubas of their coal fired thermal powe=r stations. Mr. Geoge
Yamamot> studied the set up 5% the Fuels and Appliance Testing
Laboratory and nade suggestions about how to organize ourselves
for Reirigerator testing and recoramend=d a list of instruments

for purchase by the project.

Mr. Norva' Jackson, who was - - with the project up to
30th Jume 1937 on a 3-month assignment was engaged in training
BZU engineers attached ty> the Fuels and Appliance Testing
Laboratory in prope:s testing methads and procedures and super-
vising the profuction of Quality Assurance Manual. Mr. Jackson
was alsc:assisting BE'J .0 the d=sign of Refrigerator Test Chamber.
Mr. Patrick Nagzhten, who was “ere for 2 months also assisted
3Zi) i3 the fueis and appliance testing laboratory. The reports
of short-tern consultants are available with Factory & Establish-

me 1t Service Divisian, UNIDO, Vienna.

Because =i the specialized technical nature of the project it
has a3t always bzen possible to meet the requirements of BE.J
in respect of the right type of international =xpert who had
the kind of experience which BEL insisted upon in spite of the
extraordinary efforts made by 'UNIDO [n locatiag the right type

of specialists. There were therefore at tim:s, inevitable delays
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in getting consu'tants dbota short and long term for th= projact.
The achievement of soae, if ndt a'l of the outyuts, have as
a consequence been deiayed slightly but not too much to affect
the overa'l projeci ousput as a whole. Even s, the role of
the international consultants both short and loaz term has been

crucial in bringing this project uptd the present level of maturity.

In order to develop a1 all round personality of ithe BEU engiaeers,
trainingd sessions were held for them in which subjacts like
(a) the art of public speaking, (b) Tecimiczal repor: writing. (c)
How to deal with client organizations, =t=. by M:. B. Timaiigham.
Turther a schedule for tra‘ning the engineering ia certain spe-
cialized topics which %“ave relevance to dztailed energy audit
was drawn up and the training sessions were conducted by CTA
and Mr. Brian Cumningham. Tae schedule is attazhed ia Annex.
7. BZU engineers were given several assignments to b2 compie-
ted by Mr. Brian Cunningham. The follow up activity in this

regard is ba2ing taken up by M-. Cunningham.

Education, Training and Information

The bad rock of aaxy successful consu'tancy organization is the
ready acvess it has to informsztion and knowladze about latest
advances in the field of energy conservazio. tachadlogy. A
numble bagianing in *his diection has been —ade by the es-
tablishmeat of an energy inform:tion centre as part of this
oroject consisting of libra-y containing 890 books and 75 number

of professional journals related to eaergy managems«nt and allied

top.cs. Ia addition, t-ade and commmercial literacure on a wide
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variety of equipm=nt/inst-urnonts/technologies r=lat=d to energy
field have b2ea oblained from developed <countries like USA,
UK, :33er-nany and Japan by writing to the wzawfactirers of

these products.

These pamphlats/literaturas are very us2fu! for BZ!J engineers
because it<eep: them abreast of the latast products/technologies
in the field of energy conservation. This Inforsaatio: CTentre
which is presently houssd in BE: bpra.nises is mzant ot oaly
to sarve the needs of BEU staff >ut also the needs of industries
in *he Pnilippines.

In order to hzlp BEJ engincers to conduct tra‘ning programmes
in industries as well as under the auspizes of professional asso-
ciations, bothr hardware and software Iarilities hav2 be2n aade
availabi» to th=m. An overnead projector, video camera, tzie-
vision with a wide angle screen and video recorder and piayer
have been provided in addition to a 16 =™ film projector.
Software suppori in *he form of transpa~encies on topics relatd
to Energy Mznage:aznt and Compatation have bdesn preparsd

by TTA for us2 by the Engineers of 3EU.

During the phase of the project 29 manua's, paaphlats on varidus
topics rejated to Energy Conservation X Management wz2-e pub-
lished and there manuals a-2 distributad free of cost t> the

Enginears froin the industries on daaznd.

An Enrrgy Inforination Tentre consisting of 3J t2chnical Heviod:-
ca's and aver 639 books on topics related to Energy Managemen:,
Conservation and allied subjects has besn set up as gart of

this project.
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At present, the energy information centre is looked after
by one of the locally recruited U.N. staff assisted by BEU
personnel. The system of classification of books, Journals
at present is not scientific. When the project terminates
and the liberary is handed over to BEU, a need is foreseen
for training one of the BEU staff in the Library Information
Science either in the Philippines or abroad. There is an urgent
need to classify books and journals and literature on various
products/technologies according to internationally accepted

system of library documentation.

Since BEU has been equipped with an HP-1000 Mini computer
under this project abstract of all articles which appear in
professional journals received by the project may be stored
in its memory in a wall designed data base for retrieval

iater on.

Fuels and Appliance Testing Laboratory

The fuels and appliance testing laboratory was established
as part of this project to serve the needs of EMCS engineers
as well as the industries. A provision of US$75,000 was made
under the UNDP/UNIDO budget fo equipping the laboratory
with special type of diagnostic types of instruments for
carrying out energy survey and fuels and testing instruments
and calibration grade instruments for calibration of electrical
instruments. A separate building, located 20 kms away from
BEu premises in Quezon City, was built to have this laboratory

with funds provided by Philippine Government.
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Because of certain administrative and financial matters
beyond the control of the project management, there was
a delay in the construction of the first phase of the building.
However, as soon as the building was completed, the first
batch of instruments which had already been received were
transferred to the laboratory building. As of now, the second
phase of the building intended to house calibration grade
instruments has also been completed. Package type of air-
conditioners have been provided for the laboratory building
and special type of air conditioner for maintaining special
temperature and humidity conditions (60° F and 50% R.H)
in the primary standards room have been ordered.

It was intended in the beginning that this fuels and appliance

testing laboratory should ultimately become a Testing and
Calibration Cenzre for serving the needs of ASEAN Group
of Nations and that it should also get recognition from inter-
national bodies such as National Physical Laboratory of
U.K. and National Bureau of Standards, U.S.A. so that it
could become a Centre of Excellence for providing training
to laboratory technicians and Standards engireers from deve-
loping countries in the Eastern Hemisphere. This particular
fuels and appliance testing laboratory has the potential to
fulfil this role and all it needs is a little help from UNIDO
during the second phase of the project. If this objective
is still to be pursued, more sophisticated infrastructural
facilities have to built up and a solid laboratory building
according to international standards has to be built replacing

or modifying the existing one.
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At present, for instance, no safety system is installed nor
is the electrical wiring system designed for laboratory stan-
dards. Effluent disposal have yet to be designed and installed.
All these and other problems will be studied by NEC under
a subcontract awarded to it and it is hoped its recommendations
will be implemented by BEU. In addition to safety of operating
personnel, the building has also to be provided with burglar
alarm or other similar devices since more than $650,000
worth of instruments but no coubt situated in a well-guarded
compound of Energy Research Development Centre. There
are also security gua;ds posted on a 24-hour 7-day week
basis to guard the property. Once the laboratory equipments
and instruments are transferred to Philippine Government.
BEU proposes to get all the instruments insured. Even so,
there is no harm in taking some additional security measures

to be doubly sure of things.

The Laboratory at present is headed by a senior chemical
engineer from BEU and is assisted by 10 engineers who are
posted in different sections of the laboratory. Except for
the temporary laboratory staff who were recruited in January
1987 almost all of the laboratory staff, who are permanent
employees of BEU, have undergone training in foreign countries
under UNIDO training feliowship programme. All of them
have come back after training and are in position (See Anne

for details of training).

As of date instruments worth $600,000 have been received

and request for placement of orders for instruments worth
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$70,000 are under process. The costliest equipments received
by the project so far are (a) Perkin-Elmer Elemental Analyzer
(b) Fisher Coal Analyzer (c) HP-1000 computer. Since orjers
for these instruments were placed with the manufacturers
or their representatives in Europe, the local sole selling
agents of the above-mentioned instruments agreed to install
and commission these instruments only on payment of extra
money. In view of the sophisticated nature of these instruments,
it was decided by the project management that a contract
be awarded to the local agents of the above-mentioned instru-
ments for maintenance for one year. For this purpose, a
total sum of $5,295.00 was provided. Had the local agents

been involved, this extra expenditure could have'been avoided.

We were also given to understand on reliable authority that
the FOB prices of instruments if ordered through agents
in Asian Region like Singapore, Hongkong or even Manila,
is lower than if ordered through agents in Europe or America.
That is because specifications of instruments for European
market are more stringent and therefore more expensive.
If at all possible, in future, orders for instruments for future
UNDP projects may be placed with their agents in Asia.
In a way this will also help the project authorities in getting

prompt after-sales-service from local agents.

Particularly in the case of sophisticated instruments like
in the present case the old adage that "for want a shoe-nail,
a battle was lost" holds especially true. For instance, for
want a small fuse of a very special type, which cannot be

procured easily in the local market, some instruments in
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BEU are not working. Similarly, because the shelf-life of
Electrochemical Oxygen Cell has expired the oxygen analyser
cannot be used. While the procurement of such small parts
off-the-shelf is so easy in developed countries and in fact
all that is needed, possibly is just a phone call to the concer-
ned persons, such a situation poses immense problems in
developing countries to the project management because
of foreign exchange regulations, =laborate paper work involved
which is the same irrespective of the amount involved. Fur-
ther a substantial lead time anywhere for one month to
6 months is quite commonly involved in the ordering of

small but vital spares for instruments.

In order to mitigate if not entirely eliminate such problems,
it would be desirable on the part of UNIDO if it can authorize
purchase or itself place orders for sophisticated instruments
through exclusive local agents wherever one exists. This
would ensure prompt after-sales-service along with the nece-
ssary maintenance of the instruments for a couple of years
after installation. Further, when placing orders for instruments,
the instrument supplier should be asked wherever practicable,
supply along with the instruments, fast moving spares -
consumable or otherwise - ior at least one or two years
of requirement. Wherever certain spare parts have a short
shelf-life, instrument manufacturers should be asked to supply
the spares (for one or two years after the project is over)
direct to the project :':..ement but sending the bill to
the executing agency responsivle for the project. It would

mean setting aside a small sum of money by the purchase
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department of the executing agency for future purchase
of small spare parts and charging that amount to the project
under consideration. Such a procedure would ensure that
sophisticated instruments are kept working particularly in

developing countries even after the project is terminated.

The locai agent was unable to commission into service the
Perkin-Elmer Elemental Analyzer, and as such we had o
get one instrument technician from Singapore to test and
commission this instrument. While this technician was success-
ful in doing so, he mentioned that the helium gas supplied
by the local manufacturer was not the required purity. Hence,
arrangements were made to procure ultra high purity Helium
gas from abro»4 through UNIDO office in Vienna. As soon as
this helium gas cylinder is received, the Perkin-Elmer El.-
mental Analyzer would be fully commissioned. The other
relatively expensive instrument, namely, the Fisher Coal

Analyzer has been commissioned and put into service.

The most important diagnostic instruments acquired for
the project namely, the Infrared Thermovision has been put
to use already in several of the preliminary as well as detailed
energy audits carried out by EMCS engineers. Two dimensional
heat flow patterns were visually observed and with the help
of the polaroid camera attached to it, photographs were
taken of some of the steam pipes, boiler structures etc.
Based on the interpretation of these photographs, it was
possible to pinpoint the source of maximum heat loss so

that corrective action could be taken.
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Most of the fuel testing instruments, water analysis instru-
ments have been tested and put into service. Already in
a small way some testing work has been undertaken for out-
side parties. For instance, hydro fuel oil i.e. a homogenized
mixture of fuel oil and water (with 20% water) produced
by one of the local entrepreneurs was tested and the result
communicated to him. Similarly, calorific value of a biomass
fuels like rice busk, fuel oil etc., were determined using
the existing Adiabatic calorimeter. The above-mentioned
tests have been carried out according to ASTM or API stan-

dards as the case may be.

Similarly. most of the calibration instruments on the elec-
trical side have been tested and found to be in order. In
fact, some of these instruments were made use of to calibrate
a. temperature recorder belonging to one of the cold storage
companies which was sent to BEU Testing Laboratory for
calibration purposes. In order to gain experience as well
as to test the accuracy of the instrument, the Kelvin Bridge
instrument was used to measure the contact resistance of
electrical relays and contractors and household single poie
single throw (SPST) electrical switch of different amperages.

Very interesting result were obtained.

Even though some minimum number tests have been carried
out, the laboratory is not fully operational in the true sense
of the word. For instance, the fumehood which is required

for carrying out experiments involving hot gases and toxic

fumes has just been received and it will be installed within
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the next month or so in the alloted place. There are a number
of loose ends to be tied up on the management side. Proper
procedures for receipt of test samples of either fuel, equip-
ment or instruments received for testing and their storage,
despatch etc. have to lay down. Reporting of results, estab-
lishment of a Quality Assurance Programme, estimation
of confidence level of measurement and steps to be taken
to reduce errors in measurement, maintenance of proper
environmental conditions for carrrying out tests, etc., are

some of the items to be dealt with.

Safety precautions against fire hazard and personne! safety,
safe operating procedures and conditions for handling toxic
and poisonous chemicals, acids, and their safe disposal ar
all important matters which deserve to be attended to imme-
diately. It is only after all these issues have been tackled
successfully to be satisfaction of everyone, can the laboratory

become truly operational.

The NEC which has been awarded the subcontract by UNIDO
is expected to deal with all the above-mentioned issues
including training of laboratory personnel. The details of
the subcontract are available in UNIDO Hgq. It is expected
that NEC would complete this portion of the work by October
1987. One could therefore expect the Fuel and Appliance
Testing Lahoratory by October 1987 i.e., by the time the
project formally ends in which case there would have been
a delay of 6 to 8 months in the commissioning of the labora-

tory due to reasons beyond the control of project management

authorities.
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There will be a great demand for calibration of instruments
commonly used in energy audit work for measuring parameters
like pressure, temperature, and gas analysis by the industries
in Philippines. Facilities for calibration of the above-mentioned
type of instruments should be established on a model similar
to the one existing in Instrument Association of America's
Headquarters office in North Carolina, USA. Since two of
the engineers of BEU attached to the laboratory have already
been to that institution in USA under UNIDO training fellow-
ship programme, it should be possible for these Engineers
to duplicate such facilities in this laboratory.

As and when the laboratory becomes fully operational, it
would be desirable to charge a reasorable fee for carrying
out any type of test in the laboratory. The quantum of fees
to be charged for different types tests is something that
cshould b. decided by the BEU management. The income
derived from making available the laboratory test facilities
to outside parties can be utilized for meeting part if not
the total cost of maintenance of laboratory instruments.
Wide publicity should be given to the activities of the labo-

ratory once it becomes operational.

A calorimeter room has been set up by BEU without any
outside help according to ISO standards, and it is fully opera-
tional for the last 3 years. A test programme for testing
window type of air conditioners of 1 12 HP and below was
launched in March 1984, in cooperation with Product Standards
Agency (PSA), Association of Home Appliance Manufacturers

(AHAM), and 5 appliance manufacturers. It was decided
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that a mininum Energy Efficiency Ratio (EER) of 6.8 kilo
joules/watt-hour for 1 1/2 HP models and below should be
set for voluntary compliance. During the period 1984-35,
16 basic models of airconditioners were tested out of which
only 10 models met the suggested minimum EER standards. This
1s a very useful facility and wil! help the local manufacturers
in improving the EER as well as product quality to meet
international standards. The U.S. Navy in Subic Bay, we
are given to understand, will buy for its use such of thos»
air conditioners in the Philippines which have been tested
by BEU and certified as meeting the minimum EER require-
ments. It could thus be seen that this test set up for air
conditioners has proved it's usefulness to the Philippines.
UNIDO has provided an airconditioner for upgrading this

test facility.

Similar test facilities for Refrigerators, lamps, ballasts,
LPG stoves and water heaters are in the process of being
designed by the NEC as part of its subcontract work with
UNIDO. Even if the design work is completed by the end
of 1987 the actual construction of these test facilities for
the above-mentioned items can be taken up only during the
second phase of the project. However, there is scope for
reordering the priorities for establishing test facilities for
the above-mentioned appliances and it is up to the project

management to examine this issue afresh and take decisions

accordingly.
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2.7 HP-1000 Computer

2.7.1 The HP-1006 computer which was obtained for th¢ project
after considerable amount of discussion and debate, could
be commissioned only in April 1987 because of reasons beyong
project management a control. It is presently located in
the BEU premises in a separate air conditioned room which
is provided with a stabilized power supply. The HP-1000
computer project was being handled by a Senior Computer
Specialist who has since left the BEU because being an emplo-
yee of PNOC, he has to go back. Presently, the HP-1000
computer project is being looked after by 2 engineers of
BEU, both of whom have undergone training abroad - one
under UNIDO fellowship programme and the other under
US-ASEAN project.

2.7.2 There were initial problems about commissioning the Computer
because of some defective or mismatched part. After this
problem was rectified, the HP-1000 computer has been commi-
ssioned. In order to fu'ly exploit the power of this computer,
it is essential to either develop custom built software for BEU's
use or it has to purchase software already developed by outside
agencies. On an average much more money spent should
be spent on software to put the computer to its optimum
use. NEC is now given the task of training BEU Engineers
in the design and development of a National Energy Data
Base. This wask, assigned to NEC, as a subcontract by UNIDO

is expected to be completed by October 1987.
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It is desirable to get all the BEU engineers trained in the
use of HP-1000 computer and they should also taught the
basic of programming. That way, it would be possible to
develop some simple programmes for doing routine Energy
Calculations useful in energy audit work and possibly later
the same group of Engineers could develop more sophisticated
and involved software for Energy Systems Analysis, etc.
It is only by having a core group of trained engineers in
the field of computer programming is it possible to fully
exploit the potential of the HP-1000 computer. Till then
it will remain vnder-utilized.

Adiemnmtofhlnediategm' i

Of the four immediate objectives set out to be achieved
(refer paragraph 1.3), the first three objectives have been
substantially achieved and on a scale of 1 to 10, the achieve-
ment rating would be between 7 & 8. However in respect
of developing standards for efficiency of energy utilization,
much remains to be done. As of date, energy efficiency
standards only for locally manufactured room air conditioners
of 1 1/2 HP and below have been drawn up. Work in respect
of evolving energy efficiency standards is in progress. Admit-
tedly, any progress in this direction is bound to be Iow,
because setting standards is a very complex issue and interests
oi a number of conflicting groups have to be reconciled

while drawing up standards.

It was intended, at the beginning of the project, that BEU
engineers should have acquired the necessary skills and exper-

tise in carrying out detailed engineering and design of certain
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type of retrofit energy conservation projects. Among 15
engineers of the BEU only 3 or 4 engineers have acquired
this capability and the rest of the engineers have to be brought
to the same level. This output could be achieved only partially.
But the engineers of BEU are well versed in carrying out
preliminary energy audits. On the whole, the results achieved
compare favourably with the objectives of the project. It
would not be wrong td> claim in fact that we have progressed
far beyond the midway point in our journey to achieve the

objectives of the project.

4.0 Utilization Project Results

4.1 As has been mentioned earlier in paragraph 2.3.2 it was
some of the big industries, who first started utilizing with
great benefit .to themselves the services of BEU engineers.
This is a clear proof of the level of expertise achieved by
BEU engineers as a result of the training they received by.
UNIDO experts attached to this project. The fact that the
very same industries come back to BEU requesting for more
help and assistance is a clear rpoof of the benefits that
some of the industries have derived as a result of BEU's

consultancy services.

4.1.1 Another significant result of project’s activities has been
the training of about 3400 engineers from ali types of industries
over a & year period. This has created a proper climate

which is conducive for further energy conservation work

in industries.
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The establishment of ai-conditioning test facilities by BE
which was upgraded with UNIDO's help, has <reated aware-
nass among coasumzrs to go in for air conditioners with
a high Enecgy Efficiency Ratio (EER). Fo:- exampie, U.S.
Navy a: Subic Bay wants only such of those air conditioners
which have been certified by BEU as conforming to minimum

EER standards prescribed by them. -

The same degree of awasrensss which exists in big respzct
of energy utilization does not exist among industries in
the mediumn axd small 'scale sector. A more intensive pro-
gramme of educ;ation of the top management ani training
of engineers and workers and d:ssemination of information
about latest technologies a-e factors worthy of attention.
In particular, dialogue with the top management personnel
periodically would go a long way in utilizing more and more
BEU's consultancy services for saving energy on the shop

floor.

The modus operandi adopted by BEU at present to get requests
for Energy Audits from industries, is to write a routine
letter to a number of industries, hoping that jat least one
or two of them would respond and request for BEU's services
which in any case in provided free of charge. A more dynamic
approach would be to seek out the industries and prevail
upon them to utilize BEU's services. This type of approach,
is especially needed to make an inroad into the small and
medium scale sectors. It may seem paradoxical but ‘rue

that if BEU were to charge a reasonable fee for its service,

the demand for its service is bound to grow. This has been
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the experience of consultancy organizations elsewhere.
Therefore BEU should charge a fee for its services in the

near future.

Dissemination of information about energy conservation
technologies and good energy management practices should
be on a much wider scale than hitherto done, particularly
among small and medium scale industries. Instead of giving
away pamphlets and literature free of cost to the industry
if token fee might be charged to recover cost of printing

at least.

Another factor which might affect the pact of energy conser-
vation work in the future is the availability of capital in
Pesos as well as in Dollars for buying some equipments
like economizers, air heaters, instruments and automatic
control systems, for monitoring and control of energy utili-
zation etc., for saving energy. In fact, even when adequate
finance is available at reasonable rates of interest, very
often, top management in industries are unwilling to invest
in energy conservation projects, because at al! points of
time they can find alternative projects on the manufacturing
side which are more attractive from their point of view.
Therefore, education of top management as mentioned in
paragraph 4.1.3 seems to be the only answer. They should
be that told energy conservation improves not only product
quality buy also reduces atmospheric pollution and results
in overall productivity improvement and that energy conser-

vation and good preventive maintenance practices are the

bottom line for industry's  progress towards prosperity.
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A project on "technology transfer on Energy Management”
of $5 million has been financed by USA AID for implementation
by office of Energy Affairs. The objective of this project
is to identify certain industries where latest energy conser-
vation technologies could be applied to be financed out
of the funds provided by USAID to the Philippine Government.
A committee has been established by office of OEA involving

an interested parties for implementing this project.

It would be advisable for OEA Philippine Government to
approach ADB to make available to them a revolving fund
of any where between $50 to $100 million for financing
energy conservation projects in the industries. ADB, which
had earlier financed a study "Potential of Energy Conser-

*ion in Philippine industries -ould be willing, according
to some informal s;)urces to fund, if such a request were

to be forthcoming from the Philippine Government.

It is indeed a matter of satisfaction that some if not all
of the companies where energy audits were carried out,
have been able to save energy in their units to the extent
of 5 to 15%(Though in some cases the quantum of savings

are larger) by impiementing some of the energy conservation

measures recommended by BEU engineers. This has been
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brought out in a follow up survey carried out by BEU. Accor-
ding to the findings identified by BEU, the amount of energy
saved in monetary term is equal to P167 million ($8.4 million)
from a total of 40 companies with an investrient of 101

million ($5.0 million).

The analysis of energy consumption figures by BEU as repor-
ted by the industries, shows that 83 companies have reported
energy savings through reduction in spéciﬁc energy consump-
tion in 1986 over 1985 levels. This list of 88 companies
is given in Annex-11.. 3ome of the measures adopted to
save energy on the shop floor is given in Annex-12. The
specific energy consumption of different industries is given

in Annexure -13.

A policy framework for promoting energy conservation
already exists but the full implications and details of it
are not known to many of the industries. For example,
many of the industries are not aware of the fact that Board
of Investments will allow industries to import any equipment
or technology for saving energy free of import duties on
certification and endorsement by BEU. Therefore there
exists a case for wider dissemination of information such
policy issues by BEU to industries in Philippines. No doubt,
likewise many more incentives could be thought of to acce-
lerate the pace of energy conservation. For example, provision
of low interest loans for purchase of equipments, allowing
accelerated depreciation of equipments used for energy

conservation etc., are some of the measures which could

be considered by the Government.
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4.1.11 A lot more ground needs to be covered in the area of policy
and decision making. OEA, in view of the recent administra-
tive changes brought about, is having enough clout to push
through many more policy level changes aimed at giving
a further f{illip to energy conservation programme in the

Philippines. As such work in this area should be intensified.

5.0 Conclusions & Recommendations

5.1.1 This project on Industrial Energy Management Consultancy
and Training which has been in operation for the last four
years, has clearly demonstrated that if an institutionalized
approach to the problem of Energy Management and Conser-
vation is adopted, it is possible to make a dent in its armour.
A good beginning has been made and lot of ground has
yet to be covered. But then, "A Thousand Mile Journey
Begins with The First Step Forward”. It is to the credit
of Philippines that it is ahead of other Asean Group of

Nations in this regard.

5.1.2 The desirability of making EMCS as an independent entity
financially and otherwise has been emphasised by UNDP repre-
sentative in all the tripartite meetings held so far. It was
suggested that to start with, a small fee should be charged
by BEU for the services it renders to the industries. Mr. Orlando :
Galang, Acting Director of BEU, had promised to take a
step in that direction from January 1987. But then because
of his sudden departure from the scene (having been trans-

ferred back to his parent department, namely PNOC) no

further action was taken in this direction.




5.1.3

5010“

5.1.5

J.1.6

It is strongly recommended that this important suggestion
of UNDP making EMCS an independent and autonomous
body working outside the rigid framework of Government
rules and procedures shculd be pursued vigorously by the
Philippine government, as only then it is possible to provide
quality service to the industries. Further, it will also be
possible then to compensate the already well trained staff
of EMCS at rates close to if not equal to those existing
in private sector or public sector autonomous corporations
like Philippine National Oil Company (PNOC) or National
Power Corporation (NAPOCOR).

It is only when a reasonable fee is charged for the services
rendered by specialists of EMCS, that there is a commit-
ment on both sides. The revenue generated by the EMCS
consultancy services is bound to grow in the years to come
and if experience of other countries be any guide, a time
frame of 5 years is foreseen for the services to become

financially viable or self sufficient.

If this suggestion to make EMCS an autonomous body is
not acted upon expeditiously, there is a distinct possibility
of the existing and well trained staff of EMCS leaving
the organisation in the coming months and years to seek
greener pastures elsewhere either within or outside the
country for which ample scope is emerging in view of the

recent upsurge in the Philippine economy.

Since, during informal discussions with the officers of OEA

during the last stages of the project, it was indicated that
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is headed now by the former Project Manager of
this UNDP/UNIDQ project, who has acquired valuable

experience and expertise in this area over the years.

(d) The Fuels & Appliances laboratory ~ is located
within the ERDC compound and as such logistically,
it would be most convenient for ERDC to manage

the affairs of the laboratory.

5.1.8 This aspect of ['dentifying ERDC as implementing agency
for the second phase of this project may be kept in mind.
If for some reasons, this suggestion does not find favour
with Philippine Government, then the scope, nature and
objective of the project to be implemented by OEA have
to be worked out de novo, because OEA, is now being assisted
by GTZ under a bilateral technical assistance programrne-
between Philippines and Federal Republic of Germany in
the field of Energy Conservation. Similarly USAID and World
Bank and Australian Government are funding programmes
on Energy Management and Conservation to be implemented

by OEA.

5.19  Under these circumstances it would be prudent for UNIDO/
UNDP to redefine its projects so as to not to overlap with
the activities in OEA being funded by other governments/ :

agencies. Expansion and augmentation of the existing Fuels

and Appliance Testing Laboratory under the second phase

of the programme, so as to make it a Regional Accredited

Laboratory for Asean Group of Nations as far measurement,




5.1.10

3.1.11

3.1.12
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calibration and standardisation of process varameters used
in the production, transmission and utilisation of energy
are concerned, may be considered by UNIDO/UNDP for

implementation.

For the success of the energy conservation programme,
the education of top management at one end of the spectrum
and the workers directly in charge of fuel consuming equip-
ments on the other is very crucial. An optimum combination
of "CARROT AND STICK" policy should be adopted in deve-
loping countries to save energy. It is easier to educate
and train middle management people but the bottlenect

is at the top.

Much of avoidable energy wastage taking place in the indus-
trial commercial and transport sector in developing countries
like the Philippines may be attributed to the following
factors; (a) obsolete Equipments/Technology, (b) Untrained
or unskilled manpower, {c) Lack of information about latest
technology, (d) Lack of managerial Know-how, (e) Lack
of av.'ability of capital, and (f) Lack of incentives and
motivation for workers. Each one of the above issues must
be addressed either separately or together in order to achieve

the goal of energy efficient operations.

Since trained manpower is the very foundation on which
any efficient economic activity rests, massive training
programmes on a scale far greater than what is currently

being done for industry personnel at all levels must be under-

taken. More funding should be provided for this purpose
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which can be channelled through BEU. The attitude of the
engineers in industries general to energy conservation mea-
sures has been a very positive one. BEU should also train
more Engineers in the field of energy management and
conservation by the existing senior staff not only to take -
care of the increased tempo ©Of activities in the years to
come but also to compensate for the turnover of trained

staff.

5.1.13 There is a need to develop a holistic or system approach
to the problem of energy conservation because of its strong
interface with process technology, preventive maintenance
and capacity utilization of plant and machinery. There is
also a need to develop a strategic long-term plan - having
a time horizon of 15 to 25 years - for saving energy in
all sectors of the economy. Any tactical short or medium term
plan drawn up should dovetail without any contradiction
On to this long term plan. This concept needs to be introduced

at all levels - both at the Government and Corporate levels.

5.1.14  This project needs to be extended by providing more quality
inputs by UNDP/UNIDO to develop BEU engineers to take
up detailed engineering and design work in industries and
to develop the Fuels and Appliance Testing laboratory as

a regional laboratory for serving the ASEAN Group of Nations.

The Philippines is well equipped in terms of trained manpower
to absorb eﬁeétively any high quality input that UNDP/UNIDO

may provide in the coming years during the second phase

of the project.
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UNITED NATIONS DEVELOPMENT PROGRAMME
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MANDATORY PROJECT REVISION 1987 -
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COUNTRY : PHILIPPINES

EEESERR

TITLE: INDUSTRIAL ENERGY MANAGEMENT CONSULTANCY AND
axmws TRAINING

PROJECT NO: -Pil/82/002/1/01/37

SrCEESREETERX
The attached budget of the above project is hereby revised for
the follewing purpeses:
(1) To fo milize wivance authorization "K* issuved on 12 January 1987
and also advance authorization "L™ issued om 29 April 1987 w!u.ch

reflected the following budgetu-y changes-

- the increase in BL (11-02) and (11-50) by 6 »/m and 0.3 m/m
respectively,
. - the decrease in BL (11-05) by 3 a/m,
~ the increase in BL (13-00) of $ 7,350 ;3 BL (15-00) of § 1,494 ;
8L (16-00) of $ 3,500 and BL (39-00) of $ 10,900.
(2) To reflect actual 1966 sxpenditures as reported by the executing

agency.
The change to the project budget -~ WWDP input is as follows:
Previous UNDP input - projeéct budget code ( J ) $ 1,586,892 -
Revised UNDP input - project budget code ( K ) (AR) $ 1,586,892
WIDP input - increase (decrease) -
Previous UNDP input - project budget code (X ) (AA) $ 1,586,892
Revised UNDP input ~ project budgcet code (L) (AN) $ 1.635,607°
uDP input -~ increase (decrease) ] $ 48,715
Previous UNDP input - projcc't budget code { L ) (AA) $ 1,635,607

Revised UNDP input - project budget code ( M) $ 1,635,607

BIDP input’” - increase (decrease)

Agreed on behalf of the Government

letter from Mr. A. Vassiliev, Decputy Director-

General, DIO, UNIDO/Vienna
Aceed on behalf of the Executing Agency

14 rpeil 1987
Date

Twhan L. Mangun, Resident Represcentative

Approved on behalf of the United Nations
Development Programme
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PHI/82/002 : Industrial Energy l'anagement
- - - .
Consultancy and Training 12610

- - BT L™ (AR) - ] BUDGET "w : . DIFFEREMCE
a/n R : ufe  § : a/e s

10 PRUJECT PERSuENEL :
31 Iat’]. Pretestienals :

- 11-01 Chael Techeical Adviser: 48.2 35,473 : 48,2 315,473 : 0.0 0:
: 11-02 Indus. Enerqy Con. : 1.0 T5,854: 12.0 75084 : 00 0: —
: 11-83 Cancelled : , : : . : .
: 11-04 Tlect./Bechanical 120 MM 120 NM: 00 0:
: 11-05 Fuel & Apelac. Testing = 3.0 19350 : 3.8 19.350: 0.0 0:
: 11 50 Shert-Teix Dxperts : 8.0 71633 : S0 NED: e ’: .
: 11-99 Seb-Tetal : 83.2 561.282 : 83.2 S61.282: %0 N
: 13-800 Admimistsative Sepport - 85,258 : 87,255 : 0:
: 12 00 Official Travel : 12,548 : 12,548 : 0 :
: 35-00 Missien Costs : 2,280 29,200 : e:
: 19-80 Conponent Tot | : 090,365 : - 690,65 : ’:
;20 SUBCONTRACTS : - H 2 :
: 21-0) Seb-Coatrects N 74,906 : 74,908 : 9:
:30  TRAJNING : : ) : :
: 31-00 Fellowships : 100,293 : 0,299 : ’:
+ 32-00 Greep T-aiming : 124,207 : 124,237 0:
:'33-00 Prior Year's Savings (3,922): (3.922): 0:
39- 00 'Component Totail : 25,608 : 215,608 : [ ] :
- 49-00 EQUIPNENT . 622,512 : 622512 : ’: ’
: 59-00 NISCELLAREOUS . 2,216 : 2,216 : 0:
-+ 99-00 PROJICT TOTAL : 1,635,607 : T 1,635,607 : - 0:
:It!!:8!3’flI8.’lll'l"l’ls:l‘ll"'l"l".l'lSﬂll’l'.llllllI"l".l.l‘.l"llll’l'l"'l
:BUDGLT "L" (W) - BUDGLT "N : - DIFFIRENCE
: o/e $ : a/m y : sin s
1982-1985 : 977,757 97,757 : 0:
1996 : 281,437 : 201,437 0:
1997 . : 376,413 ; 376,413 : 0: y
: 1,635,807 : 1,635,807 : 0: : .
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SUuNARY OF BUDGLT CHANGES

PiI1/82/002 : Industrial Energy Management
Consultancy and Training.

: :BU0GIT "I (M) :Budget “L=(Ax) MITEREXE -

: ;: wfa $ : om $ : o s

=10 PROJEC. PERSOMSIL : : : H

11 Iat’l. Prefessiemals - : : :

- : 11-01 Chief Technical Mdvrser: 48.4 39,8082 : 40.2 31547 : (0.2) 5.5 :
: 1192 Indus. Energy Coa. : 6.0 WM : 120 T5.854: 60 35,950 :

: 11-03 Cancelled - : : . : :

= 11-84 Blect./Rechan ol : 126 NIN: 20 T2 - :

D185 Fuel G Applac. Testing = 6.0 39,90 : 3.0 15,350 - (3.0) (20,550):

SeE: 80 7,833: 0.3 WM :

: 11-50 Shert-Tern Experts : 1.8,

: 11-99 Seb-Total : 90.1 530,040 :.93.2 S61.282: 3.0 31,202 :
: 13-00 Admimistrative Seppert : 79,905 : . 87,255 : 7,350 :
: 15-00 Otficia® Trave) o 311,054 : 12,548 : 1,49 :
: 16-00 Rissien Costs ) H . 25,780 - . 29.200 : 3.508 :
: 19-00 Componeat Tota! : $456,779 : $90.385 : - 43,506 :
:20  SUBCONTRACTS : : : K
: 21-01 Swb-Contracts : 74,98 : . 74,906 : - :
:30  TRAINING : : : :
 31-00 Fellowships o %,56: - 101,299 : a7
: 32-00 Group Training H 119,084 : 124,237 : 6,183 :
: 38-00 Prior Year's Savings (9,922): (9,922): - :
: 39-00 Component Total : 204,708 : 215,800 : 10,900 :
: 49-00 €OUIPKINT : 822,512 : §22,512 : -

: 59-00 NISCEIIANLOUS : 37,587 : 2,26 : (5.77):
: 93-00 PROJECT TUTAL : 1,506,092 : 1,635,607 : ‘48,75
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SUMKARY OF BUOGET CHANGES
FHH1/82/002 : Imdustrial Fncrgy Hanagen;:nt

Consultancy and Training. T
k0118104
: BUDGLT “3° : BUDGIT X" (M) :  ODIFFIRENCE
: afs S : wm S : af $
=10 PROJECT PERSOMMEL. : : : :
11 Iat'l. Professiomsls : : : . : .ot
: 11-01 Chief Technicai Mviser: 48.4 309,982 : 48.4 309,882 : 0.0 0:
: 11-02 Indus. Energy Con. : 5.0 39,%0: 6.0 39,%0:-.0.0 0:
: 11-03 Cancelled . : P ) T :
: 11-04 Elect./Rechonical 120 NIR: 120 WM: e p:
: 11-05-Fuel & Applic. Testing : 6.0 39,900 : 6.0 39,%0: 0.0 0:
. : 11-50 Short-Teem Experts : 1.7 61,586 : 1.7 61,586 : 0.0 0:
: 11-98 Seb-Total : 80.1 S39,0¢0 : $0.1 S30,080 : 8.0 0:
: 13-00 Mministrative Support : %5: 19,5 9:
: 15-00 Official Trave : 11,054 ¢ . 11,054 . 0:
: 16-00 Nission Costs : 25,768 : 25,7808 : 0:
: 19-00 Conponeat Total : 648,779 : 54,778 : 0:
120 SUBCONTRACTS : : . :
: 29-00 Seb-Contrects : 74,908 : 74,908 : 9:
230 TRAINING : : e :
: 31-00 Tellm-hips : 96,546 : 9%,545 : 0:
: 32-00 Grewp ireining : 113,084 : 118,004 : 9:
: 38-00 Prior Voor's Sevings 13,%02): 15,922): 0:
: 39-00 Componeat Jotal : 204,708 - 204,708 : ' 0:
© 49-00 CQUIPMENT : 622,512 s252: . . 0 ‘ '
. 59-00 NISCELLANEOUS : 3,91 : 37,97 : ' o0
: 99-00,PROJECT TOTAL : 1,506,092 : 1,586,882 : 0
:328235353335538S8SRESS 1 2414 t 1331333343233 ¢8331333%2}  § 888
' e




PEDQIECT BUDSET COVIRING UNDP- CONTRIBUTIOW
(In U.S. Dollars)

Covrtry : PRILEP2INES
Prerec: No. @ PEL/Q2/902/4/01/37

Froject titlé : Industria” Energy Management Consultancy
and Trai- ing.

Date Prepered: 15 May 1987
D1sk0125-1bd

: TOTAL : 1582-84 : 1985 : 1986 : 1987 :
: a/m s : a/m 4 : a/e  § N s : a/a L 4 :
e PRUSECT PERSOMNEL : : : : : :
" -u Int"). Prefessionals : e T : :
S 10-gt Choet Techmical Adviser: 48,2 N5.473 : 191 121,680 : N.3 75.702 : 1.9 79,977 : 5.0 39114
: 11-02 Indes. Enerey Con. : 12,0 15.854 : : : 2.5 145719 : 85 51,275 :
T 11-03 Cancelled s : : : : :
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© 1105 Fuel & Applic. Testing : 3.0 18,350 : s : : 3.0 18,35 :
: 11-50 Short-Term Experts : : : T : :
: 11-51 Fuels & Aoplic. Testing: 2.4 17.562 : : : 2.4 12,362 : :
< 11-52 Bida. Enerav Evsl.(Cancelled) : : : : :
: 11-53 Cement Expert(Subcost.): . : : N : :
: 11-54 Coal Combustion - 2.0 15,589 : : : 2.0 15659 : :
: 11-55 Cogeneration : 2.0 198 : : 2.9 19,82 : :
: 11-56 Twels & Npplic.Testing : 0.4 6.155 : : < 0.4 6.15 : :
: 1i-57 Ind. Enerqy MAudit Spec.: 1.2 12,836 : t 1.2 12,83 : : :
: 11-58 ; : : : : : :
: 11-99 Sub-Total : : 83,2 561,282 : 26.0 165,895 : 17.6 123,295 : 2).) 152,553 : 185 119,739 :
< 13 00 Adoipistratice Seppert © 92,288 : 21,835 : 0,427 ¢ 23,993 20,000 :
1 1%-00 O1fictal Travel : 12.548 : 550 : . 2,217 - 1,721 4,000 :
: 16-00 Mesyon Costs Lt 28.200 : 6.200 : : : 23,000 :
: 19-00 Component Tetal : 690,365 : 198,360 : . 146,999 : 178.287 : 166,739 :
220 SUBLUNTRALTS : : : : Tt :
: 21 1 Ssb-Comtracts : 74,906 : 11,028 : 13,378 ; 15 : 50,495 :
: 29-00 Componeat Tots) : 74,906 : 11,028 ; 13,378 : 15 . 50,405 : .
220 TRAINING . : : : : 3
:21-00 Feliowships : . : : B : :
: 31-01 leme Appliance (dDA) " 5,25 .97 - 2 : :
: 31-02 Bldg.Enercy Stand. (NT0): 2,432 2,432 : : :
: 31-03 * " (JMA) : 2,432 : 2,432 : :
: 31-08 Eng’q. Design (MLS) : 10,797 : 10,747 : SO :
: 31-99 [ng’g. Desian (LaN) : 10,797 : 10,747 : 50 :
: 31-10 Petrol. famt (MDA) : 10,083 : 17,799 29 : :
: @1-11 Howe Aoplsc. & Towin- 12,004 : : ' : 12,004 :
: wrat Testung (RA) : : : :
S 3 " " () 12,004 : K 12,004

el commana
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PRSI0 i 0Yi AT
T0TAL Ty TRt ' T T |
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V 3 12 Eufray Systen Pl & ¢ 8.953 : : : 8.953 :
encellgpe (LK) : : : N :
R - = (AP) 9,95 : : 1,953 :
© =18 Ipsqstrasl B Utetery o 3.19% : : 3,19% :

Eaersy Consuitant (¥T) : - : : :
- R (8 I 3.1% : : Lo 3,1% : :
it-18 - ® or) : 3,19 : : 3,1% : :

- 393 Sab fetal 101,293 : 43128 : 666 : $1.502 :

S0 W0 ey Trasming : : : : :

- 30 01 Stady Tour {US/RPL) 11,629 : 11,629 - : :

- 3 03 Stady-Towr (MARU/KLS) 13,447 : 13,447 : : :

: 312-02 Study Touwr (WST/AY 3 - 1,32 ¢ - : :

: 32-05 Stady Towr (KDA) : 2.7 : : 2,17 . :
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1 32-p9 Study Tour (2YR) : 2.112 : : 2,112 : :
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: Testang (AH) T T : : : : :
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: (PARC/HA) o : ’ : : : -

: 32-14 Study Towr (CU} : 2,500 : _ : : : 2,500 :

< 32-15 Studv Tour : 10,955 : : : : 10,955 -

J2-99 Syd-Tetal : 124,237 ¢ 36.397 : 43,927 - 8,198 : 35.115 -

W0 Parer Year's Sovinas 19,920 19.922): :

-+ 3% 00 Componeat Tota! : 215,608 : 85.522 : 34,87 59,700 : 35.715

:2)  [OUIPRENT : : : : : - :

: 41-09 Expendable Equipment 121.17 ¢ 83,843 : 25,542 8,332 ; 6.000 :

: £2-00 Non-[xpeadable Eot. : 507.759 : & N2 - 88,322 ¢ 33,087 : 107.16! :

- 43-00 Prior Year's Sayincy (6.362): (1.369): - (2,788): (2,009):

] v —— /‘
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Current rperatiag

- Expend] tures i

¢ . maintenancs
R and Other :
Personal Opsrating Capital .
Services _ -Exponsos Outlays “Total

A. Functions

1. General Adminjstration .
and Support Services L 4 358,000 7T 250,000 * 4 608,000

2. Energy Conservation and’ )
Management Services . 596,000 1,180,000 . ) 1,776,000

3. Data Collection and
Analysis 228,000 © 250,000 . - 478,000

4. Teudhnical Sarvices and ° ..

Evaluation of Crude O1) - -

and Petroleus Product .
Supply of the Country 118,000 - 109,000 o 227,000 ;

$. Regulation,lnspection,

Adjudication and Licensing : o
Services . ] 2,025,000 1,139,000 3,164,000 -

Total, Functions 3,325,c00 2,928,000 6,253,000

B. v Projects

1. For the Operational
Rogu) ressents of the
Technical Assistance

Component of the . ’
Structural Adjustment . . . i C

joan (SAL 11) (1BRD “oan -
No.2266-P11) ’ ’ 2,675,000 3,880,000 6,555,000

- ‘Loan Proceeds - 2,675,000 3,880,000 €,555,000

2. _For the Establisiment
and tpesation nf an.
Enerqy Manaycmont Consuitancy
canter wnder tho Industrial
Enargy Management Consul tancy
and Training Project (INHP

Grant Fi1/82/002/A/01/317) 375,000 v 540,000 915,000

Peso rounterpart 375,000 540,000 915,000 ' .




LIST OF TRAININGS/SEMINARS HELD DURING THE PROJECT PHASE
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ISTOF IRAIRIRC/SEMINARS ULDERTALEN BY BEU

-

flrege i

-

e
.’ - ’
Fraod Levisn

s

e Basic Cnergy
damygerent Training
Course

. Hationai Workshop

on Energv
Conservation

Staninar on Energy
Coreervation
Technoloyy

Seinar/lorkshop
for the .
tngineering Acader @

<ist Tasic
Erergy Management
Iraining Course

Seminar on Total
System Approach
te Encrey Nanagement

Seninar/Vorkshop

on Fnergy Hanagement
for Mediun Scale
Industries

15t Energy
s agement Training
Course for the

" Least Developed

(cuntries

and Fnergy
Baraaement Training
(morse for the
Ledst [evelpped
Coamtries

ind Basic
Unergy Management
Yreining Course

Saminar on
Firevent{ve
Batntenance

oaTe

Auy. 1-5,
1983

Scpt . 7‘9 ’
1983

Oct. 11-12,
1983

oct. 17-19,
“1983

Jan, 30;

 Feb. 3, 1994

FCL‘. 22- 2‘ »
1984

March 27-29,
1904

Hay 3' 20 ’
1984

June 18-
July 17,
(R

June 25-29,
1984

Auy, B-10,
1904

-

M. OF COORDIMATING % *N°
PARTICIPANTS  AGENCY SR
34 BEU/DAP
28 BEU, ENMAP, UNESCO
109 8EU, ENMAP/JETRO )
30 CEU, DAP
55 BEU, UPERDF I/NEC
38 BEU, DAP
Y GEU, DAP
19 BEU/DAP/TAC/UNDP/
UNIDO
29 BEU/UPERDN [ /HEC/TAC/
UNDIPZUN DO
46 BEU, UPERDF]
76 BEU, UPERDF] ’
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EXECUTIVE SUMMARY

Introduction

This report describes the findings of the energy survey at
Scmirara’s Captive Pouer Plant (CPP). The plantwide study of CPP
vas conducted by experts from the BEU's Consultancy and Project
Engineering composed of Messrs. J.C. Anunciacion, W.D. Abayan,
and C.A. Quirante, BEU consultant Mr. P.R. Srinivassn of UNDP/UNIDO.
The S~day visit of the thermal plant was carried .ut from 19 to 23
lny 1986.

The energy survey of CPP war undertaken to identify and
anscas potential areans, provide recommended improvementa for
energy conservation in the plant. The report outlinas the current
operational problems of CPP and the necessary acti:as the company
have to undertake to mitigate such nroblems and consequently improve
overall efficiency, life, safety, reliability of t'2 central power
pllnt-

Semirara Conl Corporation is the bigrest coal mining f£irm in
the Philippines with a coal minefield operation rated at 1.0 million
metric tons per annum. The Bureau provided the company on
February 17, 1986 a coal expert from UNDP, Dr. W. Szulakowski
to help them fmprove quality control of the coal used in the plant
and mitigate current coal-related problems in the power plant.
tn February 19, 1986, RFU experts and Mr. P.R. Srinivasan of
UNDP/URIDO conducted an in-housc seminar on energy conservation
- and preventive maintenance and this was attended by about 30 minesite
personnel. These consultancy services are part of the BEU's
UNDP/UNIDO=-agsisted Energy Management nnd Consultancy Service
(EMCS) Project.

Preliminary findings of the survey were reportsd to Messrs.
J. Lee, Jr., TSD Manager, G. Bacalso. Cost Reduction Committee
" Chairman, and A. Maputi, the CPP Superintendent during the
management meeting held at the site. Messrs. F. Rosales. Enercon
Hi{icer and J. Mirondn, Assistant CPP Superintendent assisced
th- BEU team in the plant (our.

Summary |, indinge

The question of draving ur » detailed encrry balance as
sopgested by the management for the Captive Power “lant was

susfdered carciuliy by BV coevte and after a detatled
cnamnatfon of the recorar 0 veorking of the power plant, it
wan concluded that 1t 48 ne:rincr desirable nor feasible at this
ceint of tine 1o earey o et an exercise In viow of the
conreddetatbe ans rapdd {20 ciens of demand for electricity
“eom the mines ity . which r- «d the steadv Joad condicions

cssential for evaluation of hoiler and turbine efficiencies.
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wWide Fluccuations in Lon’ lomand

Meanwhile, BEU would be willing to help Semirara Conl Corporation
in the training of boiler operators in efficient operation of
chain grate stoker-fired boilers once arrampements are made to
supply the correct sire of canl arcording to specifications to the
Captive Fower Plant. Detailed cnergy balance of CPP can also be
draun up at that point of time. Likewise, BEU would be happy to
train the engincers of the markezing and sales division from the
company n “Coal Utilization Technology", so that they would be in
a position after the training provide the necessary technical help
and guidance to their customers on matters related to choice of
equipment, operational problems, and improvement c* combustion
efficiency in boilers, etc.

Chain grate stoker-{fired boilers cannot burn coal efficiently
if the calorific value of conl falls below 4721 Real/kg (8500 BTU/1b).
Coal as supplied to the nrower plant is likely to contain lot of finesr
even in the foresecable future, and the disposal of fines to outside
partics may posc specinl problems. TFurther, the possibility of CPP
being supplied with progressively lower quality coal in the years to
come cannot be ruled out because of the policy of management to sell
higher grades of cval to outside parties in order to generate
substancial corporate revenues. One of the ways to tackle this
problems would de to retrofit the existing boilers with fluidized
bed combustion equipment, since in that event it would be possible
to burn efficiently very low grade fuels containing high percentage
of fines. 1n f{act, fluidized bed boilers can operate with 1002
of ~3mm size coals having calorific value as low as 3333 Kcal/kg
(6000 BTU/1b) with boiler efficiencies approaching 852 plus. A number
of companies in U.K., U.S.A., Sweden and Finland are capable of
designing and supplying retrofit fluidized combustion equipment for
burning low grade coal. BEU would be very happy to assist the
management of such a retrofit scheme or project.

In the enerpy survey., a~ examination of the conditions under
which the power plant was working revealed some obvious but major
deficienc es and 4t was the considered opinion of BEU experts that
it would be prudent and worthwhile on the part of the management
to concentrate in the first instance on the follm:ing jftems as the
benef £t to the company by implementing them woule bhe cnormous,
The probiem areas are divided into two (2) arecas and ave narrated
as {ollows:

BANAGERIAL | ‘

The station overall efficiency levuls are Jow and the life
of power plant cquipment particularly the steam turbine is reduced
due to thermal cyclin;.. The managemen: - riority giviid be te -
formulate better production planning anc ontrol, = . to rue the mine
continuously for two or tiirec months at a stretch followed by




miintenance of mine cquipment, if possible. Better coordination hetween
mavket ing and production, stockpiling of coal durir. lean scasons must
be given consideration. An urgent attention to preger production
pleyning and control would result in a uniform load demand and higher
load factor compared to the current factor of Captive power olant of
0.49 to 9.74Z. Coupling this with the supply of the right size of

coal to the bollers in CPP will briug about dramatic improvements

in the efficiency of the plant, wvhile at the same tiwe having a salutory
effect onthe life of boilers and turbinas in the paer plent.

Ai thiz point, we would like to emphasize to the cospany the
necd for improvement in the supervision of the imterlocking controls
of the boiler plant. Control room operators must be trained on how
to make the best-known sclection of control settings during variation
of boiler load. 1If coutrols are manually opcrated, CPP should
ecstablish the correct settings of grate opening (mm) and speed (X)
that correspond to the anticipated load change. This will prevent
any overshooting of the correct control setting (a current perennial
problem of the plant as shown in Appendix A) and eliminate unnecessary
wvastage of coal which is estimated to be about 0.02 MT of coal per
MW penerat ion. . .

TECHNICAL

Inadequate Coal Preparation Prior to Firing in Bo.lers

The 1 .ant consumed as much as 20 to 35 percent more coal than
necessary because of the completely wrong size of coal being fed
to the boller. In view of this, the plant is beset with the
follewing current operational problems: .

1. Unnecessary clectric power is consumed in coal crusher. A
screcning process should be provided before the coal crusher
so that coal fines of -4mx size as well as coal between —3mm
and +iom gizes are made to by-pass the crusher and only coals
of sizes of +35mm above are made to pass through the crusher.

2. bust nuisance presents a problem to the pover station. A
“Sonic Foggers"” is necessary to climinate the housekeeping
problem which is caused by the .presence of coal dust evervwherc
in the power plaut.

3. Hiph carbon conient and unburned coal in the ash is beyond
the tolerable level. The coal as fired contained fines of
about 50 to 70 percent with the right size of not heing
more than 20 percent. /dition of moisture by as much as
10 to 20 percent to the conl before Iirinnglll reduce sifting
and hlowholas in the fire, patchy fire had which produces
R B P T N 1 TR T AR L L T R O L UL
Ipnition, and decreame carbon loss of sbout 4 to 5 percont.
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High excess air. Correct size of coal is a very essential
prerequisite for the efficient operation of chain grate stoker.
Irenently, Lhe company In unpting coal dus to hiph eiceas alr
cf about 1922, This omountsto 152 of the total daily coal
consumption. The plant is currently overating its boilers

at 702 efficiency.. However, the high level of oxyren present
in the flue pas can be dealt with only after proper size of
coal supply is ensured to the boiler.

Insufficient Desipn Features of the Boiler

Improvement or modification of certain operational systems or

redesign of certain subsystems to acccemodate possible energy
savings and/or improvement in the life and reliability of components,
safety of boiler operation.

1.

2.

3.

5.

.

Slagp.ng prodlem in furnace refractory walls. Clinkers at
refr ctory walls interfere with the fzree movement of the

coal bed along the furnace length to. the ash pit. The problem
can be eliminated by lining both sides of the refractory walls
to & height of 23 co. from the bottom with Silicon Carbide
Bricks as shown in drawing (A).

Acid-corrosion of sir heater and economizer tubes and
passages. In order to protect economizers and air heaters
apaingt the posaibilicy of acid-corrosiom, a by-pass duct
should be provided as showm in drawing (B).

Replacement of gsupe gless plates every six (6) wmonths.

Such life of the gauge glass is too short and the present.
suppliers moy be asked to supply better quality gavge glass.
Also, provide absolure gauge plass reading of the boiler drum
from the operating [loor by installing a bi-colour gauge
rlass and bringing the resding of the weter level onto the
boiler operating floors through & systes of mirvors.

lmage to boller tubes caumed by acclidental opening of

drain valver. Provide s foo)=prnof Jecking arrangoments

for there drain valwes. Almn, installation of necessary
aurerezury valves oo buth the hellers immedinre¢ly afrer
main stop valver §s importans ior bojlers that are connected
to & common header. ’

Erosion of boiler :uvpes duc to impingement of water particles
~: pupersontc velocities from sont blowers. The drain

1+ 1ot for remova) of moiscur. 17w the anothlower lines

reoy .d be os close Lo the poin: of the sootblowing as
nracricable an as o Teduce T an .absolute minimm the

senth of seothlm- T gteaw 21 .. which cannnt be drained
vitertively of morecture,




Ineffective Mater Treatment Svstem

l.

2.

3.

Barnacles are still present in the condenser tubes even after

treating seavater with chlerine. “The plant should not enly

inject chlorine into the intake sump and into the circulating

water pump exit pipe, but alsc inte the sump in which the
suction pipes of the circulating uater pumps are located.

There is an unrelisble supply of chlorine. Chlorine for
seavater trestment is worth P120,000 per year. If for some
rer-aon, chlorine cylinders from Manila do not reach the
island in time, cooling water treatment would be affected.
1t is suppested that the company go for an on=-sitc sodium
heprochlorite penorator (o be wall=pufl Fieiont In chlorine,

Expensjve gravels for the demineralizer plant are imported
from Austria. For future requirements of giavel for the
tve j:awl filters, local sources in the Philippines mav
e m‘l“o

Unaatisfactory and Unreliable D.C, Power mlz Svaten

Unsatisfactory D.C. supply system for the turbine 1. dc
module, circuit breaker operation, amnunciators and alarms.
In viev of the criticality of this D.C. supply for vital
fenctioning of the electrical systes of the pover rlant,

a spare et of industrial lend-acid batterice must ‘be
provided, so that vhile one set is being charpged the other
set ir in service. .




SIALICY MEAT BATE

Tatile

a2 FACIOR TUORINE STEAM RATE BNOILER WEAT RATE-
A 17,700 - 19,900 BIU/KWh 11.% Ih.stear/kwh 1363 BTU /1b

Major Aress
Managerial

Technical

-

Staaa Cenditlious

Wide fluctuagiong in
lead demand,

lngdequate coal
prepavation prior to
firing in bnilers and
too much "fines in
coal™ as fired.

lnsutfficient dasign
features of the
boiler.

Ineffective vater
treatment systewm.

. Ungatisfacz~rvy and

unvel iohle ".C. pover
supnly svsten,

2.
3.

1.
2.
3.

&,
3.

2.
3.

Description of Enercon COpportunity

formulation of tester production planning anc
centrol, better cosrdination betwoen
ewrketina and preoduction,

taprovemeant in the supervision of interlocking
controls of the beiler plant,

Provision of screening process before the crusher.
Addition of moisture to the coal before firing.,
Control of excess air level from 192% to 20%.
Installacion of "Senic Foggers'.

Lining of both siZes of refractory wallz with
Sildcon Carbide Bricks,

Provision of a by-paszé duct to protect economigzers
and air heaters. .
Replacement of gauge Rlass with better quality
bi-colour gauge glass and transference of water
level veading onto the boiler operating Cloor
thtough a system of mitrrors.

Prevision of a focl-prool' locking arrangements
for deain valves.

Proviston of drain as closé to the point of the
seot blowing.

Installation of an on-site Sodium Hyprochlorite
Cenerator, :

Exploration of the use of local gravel for the
gravel filters.

Injection of chlorine into both the intake and
suction pipes of the C.W. pump,

Provision of a spare set of industrial lead-acid
batteries. ’

Averaze Sovines

0.7 MT Coal/MW
b» {=aproving S.H.R,

0.92 MT Coal/MW

fH.A.

0.04 MT Coal/MW
0.3% MT Coal/MW
Indirect

N.A.
Indirect

Incirect

Indirect

Indirect

N.A.
N.A,

Indirect

Indirect

- St



PLANT BACKGROUND

Semirara Coal-Mine is considered as the bipgest coal mine
in the Fhilippines. The three minefield (Unong, Himalian
and Fanian) are in the island of Semirara in Caluva, Antique.
Open pit mining operation is presently done at the Unong field
vhich has & rated capscity of 1 willjon MT per annum. Also,
there «re a nuwmber of uanog-ce-le open pit mines in the
islar- using conventional earthmoving aguipment for overburden
Temovals and coal extraction. The coal mine produces sub-
bituminous coal vith calorific value ranging from 4610-5170
keal/ke (8300-9300 BTU/1b). -

The coal-fired thermal plant rated at 15 W supplics pover
to minefield to run the four (4) SR&DD Voest-Alpine Ah. Bucket
Wheel Excavators (MIE's), about & km.~long overland conveyors,
sump pumps, etc. BWE's are used in cutting 30-meter high
benches and its total daily output is about 20,000 bank w3
of coal and overburden. Belt conveyors are utilized in trans-
rorting run—of-minc coal to coal stockp. les ané overburden
to duspsite. The plant maintains twe (2) stockpiles of run-
of-mine coal in the atockvard. Good quality coal (melected
coil) is seld to Kational Fower Cocporation (NPC) and Atlas
Mininp Corporation vhile contaminated conl or low prade coal
is conmumed in the thermal plant. o

PLANT DEMAND

The typleal conditions of power nervice of CPP are
reflected in the Joad diagrams of Pip. ) and Fig. 2, Shown
in Fiz. | are the averape monthly variation of the pea* and
averape demand in 1985, Fip. 2 exhibited the typical hourly
varintimoef the load during five ronsecurive days in Mav 1986, .
Host ¢ the time, the desond to be met does not follow a
consi~ont pattern, thes, generativr plant capacity and output
requ. red to meet them cannnt be orrensted.

boie factor of the sant is somoctat lov cspecially in
1985. The performance rauses from o Jov as U.49 to »
highest of 0,74 fuéicaring an unsienav 2e=hour=per=day
operer cor vith peak desand perfed: Lo average lcad.
Undouir- i1y, the company operates :uc incrmal plant with
high rosorasing cost nr. unit of cuerzy. CPP's cost per
kwh roncey from €013 1 #0,79 crmice-wl to nrher thermal
plants e the commiry vizn about ™ °. <0 80,36 per Lkwh,
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FUEL CONSUMPTION

Table 1 shows the plant performance in 1985 exhibiting the
variation of the monthly fuel consusption of the thermal plant
and the Unong Diesel Plant. A typical hourly consumption of CPP
arc shown in Appendix A. Fipures from which the daily boiler
trend curves were established are taken from the logsheets of CPP.

Noted in the trend curves are the erratic control settings
of the prate opening and speed of .the grate in enticipation of
a load change. From the visits of the control room, it is our
view that the operators by virtue of their skills and experience
manage to make random selection of control settings, thus,
manually overriding the automstic control. without very much
knowing what is going on in the system. In order to avoid any
vastage of coal due to incorrect adjustment of settings, such
practice of managing the interlocking controls of the plant
manually should be improved. Operstors must be trained on how
to make the best-known selection of control settings to avoid
different operators or even the same operator waking different
selections of control scttings vhen faced with the same conditions
of fuel quality, bofler load, and boiler cond.tions.

From the boiler trend curves showm in Appendix A, our analvsis
reveals the following:

1, Indiscriminate selection of control s-rtings during
sudden change in boiler load. v

2. 1In operating the unit below 302 of its M.C.R., a Jot
of heat available in the steam iz wasted and if converted
to coal consumption would amount to » Joss of about
18.5 tonnes of coal per day. This is nbout 34I of the
unit's average coal consumption per day.

3. An average coal of about 7.9 tonnex per dav which is
approximntely 137 of daily coal consumpcion is put
into waste due to fluctunting stesns demand. With
{luctuacing steam demand, it alse hecomes verv difficult
to securc rood combustion and stceary sream pressure.

Tahle 2 and Table 3 show the chemical nn~lvmes (proximate
snalysin) of Semirara coal and ash in boiler . ¥iipit, respr~iively,
The representative sample of con) and ash were collected by REU
during the perind of observation of working of the boilersx. Coul
cxperts found the Semirara coal with hipgh «b fouling prone - jes .
becaune of fts high content of alkalis: No2O and K20, Tabi. 2 !
indicates the preosence of high carbon conten! and unburnt ool
in ash.

P e e rear o gmegtne - - @ v




4

January
February
March
April
tay
Juo

July
Aupgust
September
October
November
December

Table 1

ROKTHLY FUEL CONSUMPTION

(1985)

Captive Power

Flant

2,893
2,333
4,098
4,074
3,541
3,699
3,031
2,822
2,518
3,023
2,156
2,234

MT Coal

Unong Diesel
Plant

Liters, ADO

71,550
12,577
10,793
63,302
69,977
21,605

5,99
1,882
52,696
21,843
26,003
66,134
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Table 2

CHFMICAL ANALYSES OF SEMIRARA COAL
(rroximate Auntynin)

"Air-Dried” Basis "As-Received” Basis

Moisturn @ 105°C, 2 18.37 25.90

Ve, 2 - 31.56 - 34.10 )
Ash, I 9.41 : 8.54

¥C, 2 34.66 ‘ 31.46

AL, 2 C 9,22 -

v, Real/kgp 4,956.5  4,499.4

Sulphur*, 2 . 0.78 -

N.120 in coal*, Z ) 0.56 » A -

KZO in conl®, 2 0.16 £ -

(*Coal analysis from the previous report of Pr. W. Szulakowski.)

-




Moisture, 2
von, 2
Ash, 2
FC, 2
ADL, Z

0V, Keal/kg

Table 3

CUBMICAL ANALYSES OF ASH

{Proximate Annlysis)

"Air-Dried” Basis

6.74
7.64
66.16
21.46
25.15

2,1172.2

"As=Received"” Basis

28.70

5.72
49.52
16.06

1,584.6




THE_CAPTIVE POWER PFLANY

The 15 MW thermnl plant consists of 2 x 7.5 MW Austrian-made
boiler-turbogencrator units. The two chain pgrate stoker-fired
builera have a combined ateam output of 72 toomes aml conaumpt lon
of about 50,000 MT of low grade coal per annum. Maximum boiler
vorking pressure ig 56 bar and steam temperature of 453°C. Each
boller has a guperheaters, cconmmizer, air heater and desuper-
heating system. <

CPr's bofilers are tube-wall-radiation type boilers and are
equipped with travelling chain grate stoker driven by a shaft
at the front of the prate. The coal is conveved through the
inlet of the travelling grate to the grate bed and thickness
of bed is acz by the guilotine door. The necessary residence time
for the coal, in order to ensure an efficient combustion, ix
achieved throuph a suitable combiration of the coal layer thickness
and th~ grate speed. Combustion air is led through the prate
layer from the various air zones of the prate. The combustion
is ¢ ‘minated before the clinker dam sections and the slag poes
to the slag hopper. For each air zone, the air flow can be set
separately by means of manually operated dampers called "air
troughs”, immediatcly under the prate bed. Tt . primary air flow
is set automatically during operation 3o that ideal combustion
conditions are achicved. The secondary air flow ie normallv kept
constant, independent of the boiler load. This is ‘ntroduccd
into the furnace by a forced fan in the right side of the boiler.

A mechanical dust separator is installed after the air-
heater. The dust collected is witudrawn from the separator's
hopper by a screw conveyor at the bottom and transported the
dust and ashes to the ash disposal system by a steeply inclined belt
conveyor,

The two boilers are connected in parallel and » common stcam
header provides stcam to both or to any onr of the two steam
turbines. The two steam turbines have an individua) surface
condenser of divided box-type for condenging the exhaus: «reom.

CPP uses seawater for their cooling systems. Make-up warer for
the two hoilers istrcated at the demineralizer plant wnich has
wwe units of pravel filters cach supplyinp onc cation and one anjon.
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1.1

Plant Lond

UBSERVATION AND RECOMMEMDATIONS
M-

General

.-

The Captive Power Plant which has now an installed
capacity oi 15 M consisting of 2 x 7.5 MW turbo-penerator
sets is severely underloaded. It was ascertained that
even at a production level of 1 million tonnes of coal
per annum, the maximum clectrical load w uld not be more
tlan 8 MN. Such being the case, at the present average
production level of 450,000 tonnes per annum, the averape
ionding hardly exceed 4.5 MW or so, though momentary peak
Jonds might ceach a figure of 7.5 MW, This was corroborated
by previous performance of the plant that are shown in
the load diagrams in Appendix A. Undoubt: dly, the plant
has & low load factor which indicates an unsteady 24<hour-
per-day operation with p eak demand perioZs above average
lond. It is opined that in view of the unpredictable Joad on
the sratem and Joad swines ‘of 2 to & My, soretimes over a
10-minute period, the generating plant capacity and output
Tequired to meet them cammot be forec: “ted. This makes
CPT experience operational problems such as high generating
cost per unit of energy due, partly, to inaccurate adjustment
of contro) settings of boiler olant.

The sudden variations of . 1oad imposes heavy thermal
siresses on the boiler and more particularly on the turbine
rotor. 1In fact, the steam turbine is more susceptible to
ret damaped in the long run becanse it is generally designed
to work under steady load conditions. Further, there Is
o limitation imposed by the manufacturer on- the number of
slartinps and stoppings of the steaw turbines in a vear,
vhich in the present case, we gathered from the power plant
staff, wag around 10 or 12 per year. This figure, however,
seens to have been exceeded in the first quarter of the
vear itsels,

Eepeated shurdowns and start ups. however, carcfully

Ferulates impose certaln thermal stresses on the massive

Rreae tuthine rotor which in the 1ong run might be
detriment2l and cause distortion of the turbine rotor
reaulzing in heavy vibrations leading to sarly bresakdown,.
Further. running of the steam turbine und .r very lov load
eondit: e (at 302 and below) for sustainad periods will
result sn low pressure end of the steam turbine blades
churmine sream, at 3600 r.p.m., of much higher density

ad tem sture than what they were originally designed for
becaws.  : i reduced vacuum conditions (of the order of
6 dn. l. 7 azusust 26 4n, Wg. at full lond conditions)

.
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prevailing in the condenser ghell. Thi.. causes a rise in
the exhaust hood temperature and possibiy the L.P. end
bearing temperature and might alse result in distortion
aund/or breakape of L.P. blades. .

It In therefore not desirable 1o run steom turbfnes
under very lov lonad conditions for any 1. apth of time,
i.¢., CI'T's operation last May 18, 1986, if the steam )
turhines presently installed are therfor: to serve their
full design life, it is very essential that these steam
turhines should be loaded as uniformly as possible over
a8 2k-hour period and as near full load comditions as
possible. Obviocurly, under the present circumstances,
this seems to be a difficult condition to be .achieved.
However, it should be the priority of the msnagement to
find vays and means of optimally and uniforsly loadinp
the CPP not only to increase the efficiency of the power plant
but alan the 14fe of waior iteme of cquimments 1ike boilers
and steam turbines.

Coal Size

" Consideringthe type and nature of the load imposed on
the boiler as well as the size of coal made_avajlablie to
it, it is felt that a spreader stoker equipped bhoiler
houne would better suited the purpose because they are

" capable of aecting sudden changes in load demand without

too much loas of efficiency while burn_ng coals wicth a

-auch higher percentapge of finex. llowever. .cven chain prate

stoker-fired are capable, though to a much lesser degrec,
of taking care of variable load demands, provided the right
size of conl i supplied to it according to specifications
prescribed by the boller manufacturer, .

At present, however, the «ize of conl ag supplicd ix
rother vay out of the specificarions as wis revealed by
the zieve analvsis of a representatjve sample of coal as
fhe into the bofler, earried out evervdov by B2 daring
the period of observation of working of the heflers., Vhide
it mov be possible to hurn & litzle lover grade coxls than
what the chain prace stoker is nricinally desienced for
il e o mendii feat lone & b neressiey s ar ises.
It wmay b went lmed bere satior cophat lealls, that 11 alz.
of conl as supplied te the chaln grate stoker deviates
te: ok from the «- jfications (as In thw casv at prescs: .
1t is well not dmporainle o Puet cond effiricutie. At pre; v
8 very heavy penalty e bedng po.¢ by the sanspensnt by wee
unduly heavy loss of carbon in ash. It is our estimate that




as such as 20 to 30 percent more coal thar necessary. is
being presently consumed because of the cumletely wrong
sisc of coal being supplied to the boiler (as much as

7 percent fines in conl ar applicd as apainst the
stipulated requirement of not wore than 10 percont fines
in & conl of ~0um and +4em nizo). Refer Table & for
&leve aualysis of conl burned at CPP boilere.

1t is cur recommendstion thevefore thet screened coal
of the right mtmumummmumxm

2
3
B
i
5
i
|

in a saving of & mindtwm of 20 to 25 pureent of the coal
currently being cohswsmd on ) To

start wvith, double streencd coals of -30mm and +4mm size
of apprexisstely 2500 venmes
pover plant on & trial besis.
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Total

+35mm

1.294
1.151
0.429
0.713
0.700
0.820
1.489
1.26}
0.710
1.400
0.929
0.509
0.4%90
0.501
0.256
0.465

3.1

SIEVE ANALYS1S OF CPT COAL

0um

3.585
1.798
0.780
2.612
3.333
2.282
2.0i8

1.3

2.317
3.310
2.642
1.325
1.345
1.354
2.160
3.963

36.563

22.62

+bum

1.585
1.491
0.7%
2. 703
1.788

1.65%

1.411
1.399
2.266
2.249
1.808

1.529

1.248
1.3%0
2.518
3.702

29.378

Fines

5.787
3.2
4.630
3.0
2,638
4.73
8.404
7.7%
4.636

3.698

3.511
6.65]
6.457
9.425
7.973
lS.bBﬁ

92.531

57.25

Jotal Saple
12.251
8.212
6.589
9.950
9.453
9.490
13.322
11.98%
9.929
10.657
10.890
10.014
9.740
12.580
12.907
13.616

161.622

100,00




2.0 Coal Namdling
2.1 Stnrznili==

As vas pointed out in the sarlier report of BEU, the method
etacking cosl lesves much to be desirzed. As far es practicsbdle,
be stacked on 8 hard draimsbls pround fleor, in
of trapezive of not more them 1S feat high, particularly
as is presently the case, contains too much of fines.
is stacked for more than 6 msmths al a stretch, then
sreferable to compect
to prevant
Covering
preveat
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2.2 Creshing

Since coal as stored in the toal yard rlready contains
a substantial percentsge of fines because of the mechsnical
nature of the mining operation, further gemeration of fines
vhile passing through the coal c:usher, whica is installed
for this purpose of supplying crushed coal to the central
power plant, should be svoided. Por this purpose, it is
suggesteu that a screen provided before the cosl crusher so
that coal fines of ~4mm size as well as coal between -30mm
and +4mm sizes are made to by-pass the crusher and onlv
coals of sizes of +35mm above are made to .-ass through the
crusher, Thig will also result in Jess wear and tear of
the impact hammers of the crushers and also result in Jesser
pe-er consumption of the crusher,

Coal fines, i.e. coal parcicles having ~émm cize and
below ghould be separated and these may be . o0ld and
shipped to utility power plancs like NPC's Calaca unit
whirh in any case would require finex becau-:e their hoilers
are Jesigned for pulverized fuel fiving. Since Semirara
Coa: Corporation is already supplving cosl to NPi's
power plant at Calaca, disposal of fines to them suould
not pese » problem to the manspement.

2.3 Cuanl] bust Collection

At prasent goer’ nousekeepinr is 8 probler hucsuse
of the presence of c¢uonl) dust cevesvwhere In the nower statyc:.
Thisn ir because whiic handling cacryover ory vuu. throuph
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the belt convavar to the enal hanbkar n the boller himise anld
viille tranaferring the nawe coal from the bunker to the
hopper 3 substantial amount of fines are penerated. These
fines are carried away by the wind all over the power plant.
This problem can be mitigated if not totally eliminated by
the addition of water in the form of a fine spray over

the conveyor belt. Incidentally, sdditio. of water (salt
vater should not be added at sny cost or at any stage to coal
because chlorides present in salt water will give rise.to
tr.uble-some deposits in the boiler passes) will imorove
combustion efficiency because of more uniform aeration of
the fuel bed vhich again is as 3 result of the fines in
coal sticking to bigper narticles of coal in a thin film

of vater surromding it. Sometimes water mixed with certain
chemical additives is also sprayed on at ¢ :ratepic points

to prevent dust nuisance.

Micron-size particles of coal dust in the atwosphere,
however, can be taken care off by installing whet is known -
as “Sonic Poggers” in which wster particles are broken into
8 {ine mint (of 10 to 15 micron sizes) which also | oad i
clectrically charged and this attract and absorb fine coal -
dust in the armospherc. The address of the manuflacturer of
this type of equipment is piven in Appendix B.

Bofler lloune
Conbustion Efficiency
3.1.1 Chain Grate Stoker-Fired Boilers .

Chain grate stoker-fired boilers are capable of
burning a wide variety of fuels like anthracite,
bituminous cosls, lignite, peat, wood, etc. However, -
chain grate stokers are very sensitive to coal sizes 4
and hence the recommendations in «arlier paragraphe
] to the management to be uncompromising as far as the _
¢ supply of correct size to the boiler (according re
specs) is concerned. 1t should, however. be vemernhored
that chain grate stokers are unsuitable for burnir-
conl with strongly caking characteristics, i.e. coals
having a tendency to sucll while w lerpoing combuat ion.
Such types of cosls can be burnt suceesefiully onlv o
an underfeed stoker. The swelling characteristi.s -
of coal {rom different seams in Semirars Coal mincs
should be determined in the near future accordins
to British or American standards in the coal ane'reic
laboratory for waich purpose necessary equipmen:
should be procured.




3.1.2

Chain grate stoker-fired boilers respond to
changes in load wach slower than sapreader stoker-
fired bollers. Therefore, it is alvays a good
practice to infora the boiler house people sbout
sudden load changes at least 1 hour in advance.
That way it will give enough time for boiler house
pecple to take care of load changes :a load demand
vithout sacrificing the efficiency of boilers in
operation, It is to be noted that in the case of
chain strker-fired boilers first degree response
to load changes is obtained by varjation im air
flow quantity and second degree respounse by
change in grate speed and third degree response
by change in coal bed thickness.

"Fincs in Coal™ as Pired

Representative samples of coal from the hopper
Just as it enters the furnace on the chain grate
stoker vere collected at periodic intervals and
accumulated over a 12-hour period for sieve analysis
in the coal laboratory. The results of the sieve
analysis are given in Tsble &. 1t could be seen
from it that the coal as fired contained fines
anyvhere from 45 to 70 percent with the right size
of coal of -30mm and +4mm not being more than
20 percent or so at anytime. on all days. Even though
travelling type of chute is provided on top of the
coal hopper at the entrance to the ~oiler furnace,
primarily for the purpose of distributing coal as
uniformly as possible across the full width of the
chain grate stoker. this purpose is not being
achicved bernuse at present no moistiure is added.

In fact, it was observed that as the chute travel

from onc enc of the hopper to the otter, there was

a tendency for heavier particles of coal to settle

on one ride vhile lighter particles of coal sectled

on the enposite side. Such a tendency for segregation
of coal zould be minimized to a large extent 1f not
rotallv nrévented by addition of moisture to coal

in the travelling chute above the hopper to the

extent of 1 20 12 percent even when current size
according te specifications of coal is supplied.

The rule is that for every 12 incresse zoal fines

ovcr and above 107, wmoisture to the extent of 12 is

to be mud~.  For coals containing 202 fines, therefore,
moisture aciitjon should be to the extent of 10 to i2X.
Any addi:ion of molsture to the coal hefore firing

VLD vebe o nif i bue amd bl bom i thee Fle, aml
therebs + = ¢ excess alr and improve igultion. This
CexXtra m - -+ however Teduces oversll boiler efficiency
by about 2 few tenths of 12,

v 1 eper. ;o B




3.1.2

Again, a very essential prerequisite for the
efficient and trouble-free operation of chain grate
stoker-equipped boilers is the correct size of coal
vhich should be between -~30mm and +4mm with not
more than 10 to 15 percent fines (i.e. -3wm gize
particles). Because of too much fines in coal as
fired (as much as 50 to 70 percen.) ani also the
segregation of different sizes of coal across the
vidth of the furnace, the resistance of the fuel bed
to the flow of primary air from beneath the grate
is not the same as air tends to follow the path
of least resistance. Segregation, therefore, res:lts
in a patchy fire bed resulting in -ery intense
combustion in certain preferred spots is lesding
to clinker formation. Once the clinker formstion
takes place, air flov will ghift to another place
of least resistance = Tepeating the ssme process
of clinker formstion all over again. Progressively,
therefore. after sometime, clinker formation takes.
place all over the grate as in fact has been observed
in the boiler under observation. Since clinker is
a fused mss of ash, with lot of coal and unburned
carbon trapped inm it, it becomes dmpervious to the

flow, thus, causing increased carbon loss,

The analysis of ash in the lsboratory discharged
by the boiler on the days boilers was under
vbeervatium, revenled its ealorific value ro be
2500-3000 BTU. This is almost one-third the value
of coal as fired. Normally, ash discharge from a
chain grate stoker-equipped boilar should not
contain more than 10 to 20 percent of fixed carhon.
The intolerably high carbon content snd even unbhurned
coal ir the ash at present can be arrributed to
excessive fines in coai as fired and no moisture
addition to coal, in other words, due to segrepgation
of different coal sizes in the furnace across the
full vidth of the chain grate stoker.

‘Slacgingat “Furnsce Refractorv talls
M ——

Both sides of the chain prate stoker in the
furnace of the boiler are lined w'ch refractorivs
Tight to the bottom. This mav not be s very
desiroble arrangement, becsuse during operations,
there is 8 tendency for the ¢:iukers in the furnace
particularly those in contact vith the refractories
on both the sides t» get fumed wich them, thus,
interferring wich th: free movement of the conl hed
slong the furnace leucth to the ash pit. Wthen ri:ig
probler hecomes severe, rhe olinker hag rc he ¢iclndpe




3.1.3

vith the help of a long poker bar introduced from
the feoding and by raising the guillctine door.
Such a procedure is time consuming and during that
process, a lot of cold air will infiltrate into
the furnace, cooling the boiler considerably and
reducing thes cutput of the boiler. This kind of
apmumdybmmwbyﬂn
bd.hzhoucsnlt.

lnoulu:o vrobh-.thercm .
mmm'muwunﬁgm “n
the refractory walls to a height
the bottom with Silicon Carbide Bricks. Simce.
Silicon Carbide bricks have a much higher thermal
conductivity than refractory bricks, .they have the
ability to conduct heat rapidly through them to
the outside from incandescent coal ia comtact with
it. The resultant temperature of coal in contact
vwill be much lower thaa in the case of refractory
bricks thersby preventing fusion of ash with the
Silicon Carbide bricks. Altsrnmative, a square
beader (cf 15 ca. x 15 ta. size) msy be provided
on both sides of the chain grate stoker to which
dowun commers from the boiler drum carrying water
at saturagion temperature from the boiler drum
are co ected.  This is explained in the attached
draving (A) showing cross-sectionsl elevation of
the boiler.

Righ !.evelof&thSuckGu

. nm experts conducted '] ocriu’.of.tuu -of
stack pas.: (2 and CDy concentrativn Béfof€ énd” = ~
after economizer, air heater, mechanical dust
collector. The air supply to the boiler sns
excessive as ¢videnced by the level of oxygen
present in the flue gas at the exit of boiler.
The present level of excess air in the boiler
Teprasents 2 loss of about 31T of available heat
in fuel input. 1t is therefore the priority
of the boiler operator to ensure s minimum smount
of air necessary for completely burning the fuel
1s supplied to the boiler furnace.

A correct control of excess air is uuutuuy
dsportant in the operation of boilers.. Any dcnrt
from its correct control setting, will
sensible heat lost to the stack gpas vhen huh
excess sir axist while lov excess air levels may
cause incomplete combustion, incresse particulate
enissions, create explosive conditions, and promore
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corrosion and fouling in the superheater. Low excess
air levels is wmore dengerous in the “Yoiler operation
because this promote slag build up, tube wastage,

and high rates of plugging and corrosion in the air
heater. Therefora, it is necessary and is recoamended
to have about 20X excess air during norsal operation.
Table 5 shows the result of the flue gas analysis ~

of CPP boilers. If the present exces air is

reduced from 192X to 20%, a boiler efriciency improve-
ment of 13.1X can be realized. Also, this will result
to a fuel savings of sbout 15.11 or 0.5 MT coal per
hour. Refer Table 6 for boiler efficiency calculation.

However, this aspect of cowbustion control can
be dealt with only after proper size of coal supply
is ensured to the boiler. In a chain grate stoker-
fired boiler not only is it important to supply the
right quantity of air, but it should be supplied at-
the right place and the right time. For ins:amce,
60 to 80X of the total quantity of air is supplied
as primary air, while the remainder is supplied as
secondary air above the grate.

In this type of boiler, the secondary air is
blown in at a high pressure in the right aide of the
grate at about 2 m. above the grate. The air is
supplied not only to burn the volatiles evolved
from the burming coal msss on the grate but also
to create the nstessary turbulence in the furnace.
For this reason, the pressure of secondary air
should not be less than 30 to 40 cm. w.g. The supply
of primary air beneath the chain grate stoker is
zoned into several air sealed compartments each of
wkich is provided with its own dsmpers. The o
objective of such an arrangement is to adjust the
amount of air pressure in each of these compartments
in accordance with combustion require .ents. The
pressure of primary air surplied bencath the crate
should be not less than 7.5 to 10 cm. w.g. 1t is
nlso nccessary to adjust the under grate air “ressurcs
in different zones along the length of stoker (from
furnace and to the ash pit end) depending or rhe
fuel bed thickness and also the type of fuel used.
Since the fuel bed progressively reduces in :hickness
as it progresses from hopper end to ash discharge end.
it is obvious tnat the dampers at the near end should
be closed to & larger extent than dasmpers in the
proceeding sones.




Table 5

FLUE GAS ANALYSIS OF CPP BOILERS

_ 9:50 AM 340
Tesn., '\C 2 05 X CD) Temp., 'C 207 ZXCO2
a3s 8 8 324 10 9
33 7.5 8.5 324 n 9
335 i0.5 7.8 324 12 10.5
a3s 10 3 324 10 9.5
208 9 7 - 23% 8 10
208 $.5 10.5 234 10 9.5
208 6 9 23 ‘10 7
- - - 234 11 7
After Dust Separator
1 - 200 12 9 220 12 6.5
2 200 7 10 220 10 9
3 200 8 10 220 12 7
Boiler Load 4 W 3.0 W
Coal Conmsumption 3.6 th 3.2 ¢th




1 | Table 6

BOTLER EFFICIENCY CALCULATION
“

N !
: _ ,
0e | Current Level of Normal Level of
Excess Air Excess Air
| Maas Balance, Kg./Kg. (1922) (202)
[T ]
Stoichiometric Air : 6.12 6.12
: : Actua]l Alr ' 17.86 7.34
L . Flue Cas, COy 1.71 1.71
RO 1.13 0.94
- i : $02 0.02 . 0.02
P 09 2.72 0.28
No - 13.74 5.65
Total Flue Cas 19.32 ~ 8.60
[T B ’
. Encrgy Balance, Keal/Kp.
Calorific Value 4,956.46 4,956.46
Total Heat Inpur 5,014.57 4,980.33
Flue GCas Loss, Sensible 833.70 385.91
. latent 660.05 549.56
Kadiat o Loss 49,56 .. 49.56
Total Losses 1,543.31 985:03




3.2 DBoiler

The adjustments to air supply beneath the grate
have to carriad out manually after an on=the-spot
inspection of the combustion conditions in the
furnace and the automatic contrnllers installed
camot taks care of this optimizing function. Even
though, boilers may be automatically controlled to
take care variations in load demand, it is obvious
that a lot of work to optimize combus:ion conditions
have to carried out manually on the shop floor. If
this is the case, boiler operators have to be
specially trained in properly distri uting the primary
air beneath the chain grate stoker.

Auxiliaries

3.2.1

Economizer and Air Hester

At present, there is no by-pass passages provided
for by passing economizer and air heater. Such a
by-pass from the exit of superheater to the inlet
mechanical cyclone is desmed to be essential because -
during starting ‘and stopping and low losd operation
of the boiler, the flue gas temperature to the inlet
of the economiser is likely to f£all below 427°C. In
such an svent, there is s possibility of acid=corrouion
of air heater and economizer tubes and vassages taking
place because flue gas temperature might reach dev point
levels. Since Semirara coal contains about 0.78 percent
sulphur such an acid-corrosion of economizer and
air heater surfaces is a distinct possibility.

In order to protect economizers and pir heatcrs
against the possibility of acid=cor-osion. it is
recommended that a by-pass duct be provided ss shown
in the accompanying drawing (B), with a damper provided
in the by-pass duct as well as the existing inlet
duct to the economizer. As a rule, economizer and
air heater should be put into service only when inlet
temperature of "the flue gas to the e onomizer is above
427°C. 1f the flue ges temperature .alls below 227°C,
then the flue gas should be by-passed directly te the
chimney through the mechanical cyclones. The operation
of the dampers in the by-pass vasssge and main fluc gas
passage at inlet t0 the sconomizer msy be either
sutomacic or manuallv controlled. 1In the event of
manunl control, s careful watch on-the inlet temperature
of the flue gas tc the economizer should be kept,
so thot dampers could be opersted at the sppropriave
time os indicated ahnve.

..../
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Sevhanical mst Separator
A dust separator is installed afrer the air heater.
The szt collerted In glwe hopper s withdiawn be o
wCrev cenvevor al the hottom of 1he hoprey  aped
traneperted to the ash dispesal system by belt couvevor,

Flue pas analvsis before and after the mcchanical
dust separator reveals an increase in oxyeen level
in separator.  Atr in-leakape is esxtimcted o he about
S8 ke, per gecond and s poaribly coming in from
ezt heppers-or dust reseal valves. Refer to Table 3
tor the (lue pas analvels of CPP boilers,

" Te have an otiicSent collect fos of duxt in the
wechwmical geparator, prevention of internal fouling
be emptying regularly and never allowing an overfi]l
of dust hopperx is necessary. It is important thae
e fn-leakare of air ix permitted cspecially at the
hoppers or removal valwes. Any air in-leakape would
result to the increaxe of fan peser ¢ FDF and IDF,
In pravtice, water washing or hot caustlic soaking
Iz olten emploved during overhauis of the dust separator
te eosure complete cleanl iness of all parts.

Sanst Bleweesr

For trouble=free and efficiont soot hblowing of
Feiler heat (ransfer surfaces, It is verv eseenrjnl
te 1emove all the meisture which mav have accumilated
in swet blower steam Vines, so ae te prevent erosion
ot Beiler gubes due 1o inpinpement of water particles
tospetsonie veloeities, Therefore, the drain point
2ot aemeval of meisture from U soot blower Lines
chimld v ag close Lo the point of the soot blowing
#eorractjeable se ar te reduce to an abscolute minimim
the leneth of soot blover steam pipel ine which camnot
Yoo dbrained offeey fvely of moisture. Since the soot
boecer drain volve §s located far awvav (Fir. M,
There §eoa dissineg rossibility of some horizoatal
rriene of seet blower steam lines not being drained
CErevtively just belore soot bloeing, thus, allowing
e wAter particles to be propelle. at high speeds
or beat transier surfaces.

It iz further possible the service 1i0e of
Ve ceot blower valve seats will be shortened.
B toeeema) wheeck brought abost by ¢ he presence of
i ate dyepleots o the sream my Clamape the
’ the sewt blower valve geats . Its seal ing
lam!.,  Therefore, provision of additional drain
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3.2.‘

no'nts nearest to the point of sont hlouing may he
N I PR T R R TR E

the manufacturers of the bojlers.

Ash li ‘Svsten

The present method of discharge of ash from the
boiler under water seal snd its subsequent transport
to the ash silo through s steeply jnclined belt
conveyor is quite sstisfectory. However, for the -
belt conveyor, in view of the steep inclime provided
in the original design to conserve space, & very
special type of belt convevor vith projections in
the middle and also on the sides (to prevent ash
slipping back) is provided snd everv lij.to 2 vears,
this belt has to be discerded and a nev imported
belt costing P400,000 or so has to be installed in
its place. In order to owercoms this problem, the

" power plant engineers have come wp with an sltervative

3.3 Boiler

scheme of handling and disposal of ash vhereby a less
expensive belt conveyor with an incline of 10° to 16°
would be provided. This schems seems to be quite
satisfectory and we Tecommend to the menagement that
they go shead implementing this scheme.

Accessories .

3.3.1

Hater Leve) Gauge Glass

Each boiler is provided with two (2) gauge
glasses and are mounted at each end of the drum.
In addition to this, a remote type of water-level
indicator is installed and mmmtced on the instrument
control panel. At present, considerabl: difficulcry
is experienced in the maintenance of gpauge glass
of the boiler drum. This is becausc of the special
design of attschment of the flat pauge glass plate
to the boiler drum. It is sugecsred that the design
of gsuge glass conmection to the L.ailer drum emnloved
in Combustion Engineering (CE) or bahcock and Wilcox
boilors maybe adopted replacing tine present design
as in our opinion, they are more rohunt and poses
less mzintenance problems may be adopted in the near

- future. At present. the tendencv ‘¢ steam space

in the flat gauge glass becomss tvin-lusrent due 1o
slkald resction is quite pronounced mking it difficult
for the operating staff to vead the vater level in
absclute gauge glass. It is furtwer our viev that

the couse of this is the existencr of remperature

shock during periodic blowing to clear the gaugs for
any foreign msterials. The temperature shock can csuse




3.3.2

3.3.3

erosion of the mica and possible breakage of the plass.
The replacement of gauge glass plates -every six (6)
months neems to be too short. The present suppliers of
this may be asked to supply better quality of glass.

At present, apsrt from the drum level indicator

- in the boiler-turbine-gensrator control room, which

is an indirect method of measuring water lewvel in

the boiler drum, there is no way of having access

to the absolute gauge glass reading of the boiler drum
from the operating floor. In gome countries, it is
mandatory for transmitting the boiler water level

in the abaolute gauge glass mounted on the boiler drum
to the operating floor through a system of mirrors
known as "Periscope™. From the point of view of
safety of boiler operation, similar arrangement should
be made in the plant also. It should be possible to
install a bi-colour gauge glass and bring the reading
of the boiler drum water level on tc the boiler
operating fleoor through a ayntem of mirrors. This
vould of course necessitate rotating the existing
absolute gauge plass assembly by 90° and weking a
direct hole in the cat-walk adjacent t> the boiler
wvalls so that direct line of sight for transmission

of drum level image through a systes f mirrors rignt
up to the operating floor, becomes possible.

Drain Valves

The boiler blowdown valves and drain valves
are operated to drain off water which accumulates
on cooling down the boliler. The drain valves
of water walls arc to be operated only during

. stopping and starting of the boilers and it is o

dangerous practice to open them during or while

boiler is in service as it will adversely affect

the safety of water walls and riser tubes in the
furnace. Since, as was reported to as, there

vere some instances in the past vhen some of these
drain valves were opened by mistake by the boiler
operators causing considerable damage to boiler

tubes, it is recommended that these drain valves

should be provided with fool=-proof locking arranpements.
For instance, 8 simple steel strip can be lock welded
to the valve handle and valve body making it impossible
to oporate the valva, taking care to mee that this
steel strip is removed during staveing and stopping

of boiler. .

Non=Return Valves

Since the two boilers are connected to a common
header so that either of the boilers could. supply stesm

30




4.0 Uater Treatment

to any onc of the two steam turbines installed,

it would be necessary to provide non-return valves
on both the hollers jmmediately after main Atop
valven,

Ma .e-Up Water

The make-up water requirements at present amount to
sbout seven (7) percent. This figure is rather om the
high side and may be partly, if not wholly, due to the
periodic bloving of the safety-valve throu n which steam
escapes to the atmosphere without being condensed whenever
tbebouerpresmuriusulmultofmddndropin
load on the boiler. It is our view, therefore, that the
plant has to keep 8 close watch of incresses in boiler
vater loss because of the high cost of providing meke-up.
water. Indincriminate operation of draina, blow-dowm,
soot blowing, and especially pump leaks should be eliminated
and a leakage test of the plant has to be undertaken to
identify wwnecessary wastage of treated water.

The problem of safety-valve blowing can be mitipated
tc a large extent, if not totally climinated. by anticipating
the load chanpes as much in advance as one possibly can
and making corresponding adjustments to air supply, grate
spced and fuel bed thickness, manually overriding the
automatic control. 1n other words, alertness of the
control room operators and certain anticipatory action
on their part will prevent waste of steam through safety
valves. Such an overriding supervision over the existing
automatic control becomes necessary hecause of the relatively
slov response of chain grate stoker-fired hoiler to changes
in load demand.

Installed in the plant are twe (2) units of gravel
Flters cach supplving | catjon and } anjon. The filters
sperate dwmflow and the bed is supported by several
courses of praded cravel. e upper noriion of the bed
congist of 1,52 mm. grain -ize gravels. wvhile the lower
layer {8 composed of graveis with erain g 20 of 3=5 mm.
Maximm snerting for head Tose of the filrer is 0.6 bar
(20 ft. w.c.) Backwnsh water generaliv amounts to about
15 pereeat of the total flow.

b the demliwernl iror plant, the vonvel Jusl i gl
‘wer gravel ilcers dnxtalled had becow: bBard and shropk
0 size llowine chamnellins 4dn the fit: v,  Because of
this. even the different izl pressur: - « dnmealled
these filters to indicate the pressure drop scross filter

3




The introduction of chlorine into the intake pump
prececding the band filter is through a pipe whose discharge
is at only onc point in the middle and because of the
relatively quiscent nature of seswater in -ais intake sump,
chlorine is not getting mixed thoroughly throughout the
tank. This is evidenced by the fact that, of the twvo band
filters Installed to remove extraneous matter from seawvater
before it enters the circulating ‘water sump, the one nearest
to the chlorine discharge pipe is relatively free of
barnacle deposit vhile the band filter farthest avay from
the same pipe is experiencing barmacle growth. It is
ther{ore recommended that the injection of chlorine be
unifora across the width of the intake sump, possibly
by providing a perforated pipe.

Presently, chlorine worth P120,000 per year is used
and it is brought from Manila in ]l-ton cylinders and
separate chlorine injection system is installed. If for
some Teason, chlorine cylinders do not reach the island
in time, cooling water treatment would be affected.
In order td be therefore self-sufficient i chlorime,
we ruggest on—-site generation of sodium hyprochlorite
in an electrolytic cell with seawater and electricity
ar the only inputs both of which are locally available
snytime. Besides this system is inherently safe also.
We suggest that the company may send one of their officers to
FASAR in Leyte to study the working of tle on~gite
So'ium hyprochlorite penerator installed there for an
identical purpose. Appendix C gives the addresses o™ some
c! the manufacturers of on-site sodium hyprochlorite _enerators
{from vhom quotations may be called for aud a techno-cconomic
evaluation made. If the rate of return on the investment
ig attractive, the company might congider .oing in for an
on-gite sodium hyprochlorite generator.

1n addition to shock treatment of chlorine, we also
sugpent injection of chlorine at mors frequent intervals
to completely suppress the growth of barnacles. While doing
sn, however, care must be taken to see that the total amount
of chilorine content over a 24-hour period does not result
in average value higher than that imposed by the pollution
control authorities. Once barnacle growth is suppressed,
it should be possible once again to put into operation the
“"TAPPROGE” on-line condenser tube cleaning system.
1t was reported that so far necessity has not srisen
1o replenish both Cation and Anion resing which is indecd -
ypod.  Nowever, therc may arvise a possibility in future
vhere during the time of backwashing and regeneration of
rening, some of the lighter sizes of resirs might be washed
away., Since these resins are expensive and are imported,
it would be prefersble to provide a resin=trap in the backwash
or regeneration line. The name of the manufacturer of resin-trap
is given in Appendix D. !
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wag indicating s low value even after con.iderable number
of (perating bwrs. This condition was revealed only when
the filters were opencd for imspection by the.power plant
staff. 1In order to replace the gravel, a fresh supply of
gravel vas imported all the wvay from Austria at considerable
cost to the company. It Is ovur considered oplnion that for
future requiremsnts of gravel, local sourcer in the
Philippines may be explored. Cravels/stones found in the
riverbeds in the Philippines could be crushed to the required
size and could be used as filter bed materials for filtering
the rav make-up s;ater in the demineralizer plant.

Boiler Blowdown -

Presently, the CPP has an intermittent system of
blowdown system. In thbis comnection, it would also be
desirable to provide s continuous blowdown system
inatead of the intermittent system once boilers are

" subjected to a more uniform loeding pattern at present.

4.3 Condenser Cooling Water

The intake svstem of the cooling water for the condenser
vhich is in fact the seawater wvas exsmined (see Fig. &).
The scawater settles down initially into an intake sump,
after vhich it passes through. on endlens heli=type of
band filter made of stainless steel (two are installed -
onc standby and onc in operation) into the cooling water
intake sump. There are three (3) vertical type circulating
vat~r pumps installed (one in operstion and two :tandby)
to pump scawater through the condenser in an open circuit
or- once-through fashion, sending the discharge from the
condenser back to the sca through a separate channel.

At present, a one shot dosage of chlor’ne is resorted to,
to treat the scawunter used for condenser cooling purpescs.
For lustance, In the first and second shifte chlorine is
injected at the race of B kp/br for 10 minutes and in the
third shift chlorine is injected at the race of 14 kp/hr
for 45 minutes. Inspite of rhis, barnacles sre found in
the condenser tuhcs. This is hecause while chlorine is
injected into the sump in which the suction pipes of the
circulating water pumps are located, and it is in this arca
that barnacle growth is notic-d. Since this sump & Torated
after the band {ilter, these parmacles find their way :brough
the pump and gee themselver depositod on the condenmer subes.
We therefore strongly recopmend that this rir~ulatine warer
sump also should be injectcu to the same sln-i: chlorine
treatment as the intake serr! ing tank.
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5.0 Surface Condenser

The two individual surface condensers of divided box-tvpe
for condensing the cxhaust stcam from cach of the two turbines
in the central power plant are at present provided with
“TAPPROGE" rubber ball cleaning system, whereby sbout 100
to 150 numbers of spongy rubber balls coated with abrasives
send having more or less the same dirmeter as condenser
tubes are introduced into the inlet vipe of condenser
circulating water system. These rubber balls pass through
one of the condeser tubes at s time at :andom and in the
Process remove any slime or dirt vhich may have accumulated
on them. This type of on-load cleaning of condenser tubes
has pained acceptance in recent years the worldover, and
in fact have proved to be quite effective. Maintenance of
steady condenmer vacuum over Jong perinde of time have been
reported elpevhere in the world because of installing such a
system. In this power station, houever_. this cleaning
~ srstem is not in operation presently because according to
the power plant staff, a large nuwber of condenser tubes get
-choked with barnacles and other marine growth very guickly,
making it difficult fo- the spongy Tubber balls to pass through.

The Cathodic System of protection fo- the condenser
shell and water box is not in operation atr present because
the electrodes have been consumed and the spare electrodes
are vet to arrive. 1t is vecommended that the cathodic
protection system should be revived as soon as the clectrodes
are received from Austria.

At present, considerable time and effort is spent in
trying to exactly pinpoint the location of o leaky condenser
tube from amongst hundreds of tubes in the -tube bundle.

In crder to quickly identify the leaky condenser tube, a
simple cheap but effective method could be used which is
as follous. .

An inclined tube manometer filled with water with a
12 to 15 degrees inclination of the tube may bhe fabricated
as shown in Fig. 5 and this manometer tube may be connected
to each of the condenser tubes during conlenser shutdown
for maintenance or repair. in ranid succession with the
clector is in operation., a vacuun of S to 6 fuches of
Mercury on the shellside of the condenser is usually develoned
as » result. If there is a hairlive crack or leak in anvone
of the tubes, then vacuum on the stcllgide will suck air
through these leaky tube and this will L2 detecred at once
bv the inclined manomcter. Therefore, if there is a “kick"
dn the panometer water level whon ronnected to one of the
sondenser tubes, it means that tuat parcicular e is
leaking. !
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6.2

Turbine and Instrumentation

Maintenance of Turbine

An weiit foned In earlier paraprapha, the tun turb’aes
fustalled in central pover plant are not meant for variable
load operation. As such attempts should be made to run
them at as constant a load as possible. If turbimes are
shut for long periods of time, then steam lines which are
connected to the steam turbines are also idle and may rust
{n the process, and it is possible that these rust particles
wmny lodpe themselves in the turbine stop valve, and sub-
sequently when {or some unforeseen and uvi.avoidable rcasons
f+ 11-lond on the turbine is thrown off, the stop valve may
v 5t "snap-shut® cerusing overspeedinp of the turbine
leading to rotor damage. A stainless steel strainer
before the turbine stop valve may therefore be provided
in addition to the steam-tight stop valves and sealing
system to guard against such eventualities. There have
becn o number of instances around the world where the turbine
sto; valve has not closed immediately after the full load
on the turbine is thrown off when it ought to, for some
reason or the other, thereby admitting steam at full bore
to the turbine, and thus over—speeding the steam turbine
rotor and shattering the turbine casing and the rotor
blades. 1n the Philippines, the 20-MW turbine generator
installed in M/S Atias Mining Companv is supposed to have
been damaged under such circumstances. ‘

Turhine Logic Module

The turbine logic module which exercises the necessary
supervisory contrel over the steam turbines installed in
the power plant, requires for its successful operation
a stondy D.C. supply at all times. At present, the source
of D.C. supply is an automotile battery. which, to say the
least. is verv unsatisfactory and unrcliable.

We were told that semetime In the receng past, one of
turbines would trip of loaded bevond 1 or 2 MW. This trouble
war triced to the unsalsfactory B.0. supply system. The
entire power stacion's output literally hangs on a slender
thread at present, nam 'v on this 32V automobile bactery.
There is of course 8 si-are battery kept nearby, even-though
{1t i wot clear as to ww on-load change to the standby
bariery is posgible without crearine any disturbance to the
go=erne Tosic module,
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induntrial batteries connected in aeries is used. lNowever,
there is no spare set of batteries. In view of the
criticality of this 1D.C. supply for vital functioning

of the electrical system of the power plant. a spare set
of industrial lead-acid batteries must be provided, so that
vhile one set is being charged the other sat is in service.
Even though it mipht involve an investment of over B00,000,
it ic a necessary and vorthwhile investment. A similar
back-up arrangement is also recommended for the D.C.

supply system presently provided for the a: nunciators and
alarms.

Instrumentation

It is apparent that the plant has a lot of energy saving
potentinls which need thorough cxamination. HRowever, to
fully assess these potentials, firstly an accurate coal
consumption monitoring system is required, and calibration
of utility flowmeters and pressure, temperature indicators
have to be undertaken to ensure reliable results. Calibration

" of instyuments begins as a one-time effort, but an improved,

ongoing uniform preventive maintenance program for rhese
instrumsents is necessary. The maintenance program should
include not only frequent calibration checks, but also the
servicing necessary to maintain or upgrade the instruments
and controls,

From the maintenance group, 8 dedicated ingtrument
maintenance individual should be designated. This individual(s)
should maintain an inventory of all instrumentation, its
location and function. Appropriate spares for critical
instruments should be stocked. All contrsl loops should
be evaluated, and non-functioning loops should be priorirized
f r rchabilitation or replacement.

n

In the inspection of control room instruments, the stcam
flow totalizer/integrator was reading higher than the fecdwater
meter. It was found that part of this ins.curate displav
of total flow of the steam may result 1f zae meter hasx not
been calibrated for the lower sunerheated steam temnerature
and pressure of 453°C and 44 par, respectavely, currently
being achieved (the flow recorder/integrator ave calibraced
for 453°C, 55 bar stemm). Part of this resulting error arc
tabulated in Table 7.
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6.0 Turbine and Instrumentation

6.1 Maintenance of Turbine

An wenit foind I earl ler paraprapha, the twe turhineas
installed in central powver plant are not meant for variable
load operation. As such atiempts should be made to run
them at as constant a load as possible. If turbines are

. shut for long periids of time, then steam lines which are
connected to the steam turbines are also idle and may rust
in the process, and it is possible that these rust particles

AN mny lodpe themselves in the turbine stop valve, and sub-
sequently when for some unforeseen and acavoidable reasons
f+ i1-load on the turbine is thrown off, the stop valve may

, 15t “"snap-shut” causing overspeeding of the turbine

leading to rotor damage. A stainless steel strainer

before the turbine stop valve may therefore be provided

in addition to the steam-tight stop valves and sealing

i system to guard against such eventualities. There have

: been ¢ number of instances around the world where the turbine

stop valve has not closed immediately after the full load

: on the turbine is thrown off when it ought to, for some

’ rcason or the other, thereby admitting steam at full bore

to the turbine, and thus over-speeding the steam turbine
rotor and shattering the turbine casing and the rotor
blades. 1n the Philippines, the 20-M¥ turbine generator
installed in M/S Atlas Mining Companv is supposed to have
been damaped under such circumstances. ‘

6.2 Turhine Logic Module

The turbine lopic module which exercises the necessary
supervixory control over the steam turbines installed jn
the power plant, requires for ite successful operation
a steady D.C. supply at all times. At present, the source
of D.C. supply 15 an automobile battery, which, to say the
Jeaxt, is verv unsatisfactory and unreliable.

We were told that somotime In the recent past, onc of
turbines would trip of loaded bevond 1 or 2 MW. This trouble
vag traced to the vosa:sfactory 1.2, supply syntem. The
entire power station's output literrlly hangs on a slender
thread at present, nasc 'v on this 2V automobile battery.
ihere is of course a spare battery kept nearby, even-though
it ix not clear as to iow on~load change to the standby
bari~ry i possible without crearine any Jisturbance to the
tomrerer Ingie module,




Table 7

READINGS OF INTEGRATOR FOR STEAM X FEEDWATER FLOW

Feedvater
Flow Steam Flow Pressure Temperature - Percentage
3:11 ™ T/HR T/HR . Bar *C Error -
1? 17.4758 18.9475 43.3 450 1.949
22 18.9475 19.1491 &3, 452 1.850 =
” 17.8218 20.2248 &3.1 449 2.113
32 12.R21R 18,7499 &4 .4 456 1.168
37 17.6k72 18,1818 &3.7 441 . 0.715 -
42 18,5566 19.7802 42,5 451 2,997 .
&7 20,7504 20,4545 43.6 461 2,282
52 18.9475 19.5653 &4.6 452 0.624 -
57 18.0000 20.0002 42.4 433 1.662
4:02 ™M 18,7500 18.9475 43.6 460 2.119 ;
07 18.0000 18,3672 4.1 449 0.92) ~
12 17.3077 19.1491 i 43.6 443 1.011 ,
: 17 18.7500 20.454% 44.6 458 1.111 i
: 2 : 17.6472 19,7302 &&.1 441 0.260 -
» 16.5139 19.7802 44.0 449 1.033
3 14,6344 13.9536 44,2 450 0.898
3 16.666 17.4758 43.7 - 446 1.128 -
42 18,9475 19.3550 43.6 459 2.303
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7.0 Laboratory for Coal Analvsis

Since Scmirara Coal Company is primar‘ly engapedé in

mining and sclling coal to power stations and industries
in the Philippines and hopefully to export coal also in
tk vyears to come, it is but proper that the managesent
should be avare of all the physical and chemical properties
of coal mined and markated by them. Only then will the

| Semirars coal be in a position to render the necessary

) advise to its clients about the type of cre ustion equipment

they should purchase vhich is best suited to burn the

| type of coal supplied by them. I{ advise c.. how to cope

! with some operational problems iike erosion of boiler-tubes,
build-up of slags on boiler tubes, erosion of ash-slurry

) pipelines, etc., is offered by Semirara Coal Company as

i a kind of after-sales-service, it will inspire confidence
among customers of Semirara cosl and will result in increased
sales for the company.

l For this purpose, the fscilities available in the Coal
. Annlysis Laboratory should be augmented so as to evaluate
I the following additional properties of coal, to start with:

(s) swelling characteristic of coal:

(b) ash fusion temperature of coal ash;

(c) viscosity of wolten ash and its dependence on
temperature:

(d) evaluation of erosive nroperties of ash;

(e) analysis of ssh for its mineral constituents.

. On the different kinds of properties of coal to be
evaluated as mentioned in the previous paragranh. priority
may be piven to items (a) and (b). This & because
sw 11ing characteristics determine how coal bhehaves while
1- is undergoing combustion. For instance. if a coal
having a strong swelling or caking tendency is used in »
pulverized fucl boiler. the carrvenver of flvash ig increased,
because the cenospheres (burning particles of pulverized
furl) expand during combustion, become lip ter and are
carried awav along with the (luc cager, thus, (ncreasing
the tondency for fouling of the heat cransier suvfaces.
ime way -of overcoming this orol-iem ig te reduce the fineness
of prinding so that the coal parzicles become heavier and
therfore have a Jess tendemcy ri- he carried away under the
same furance draft conditions. Similarly, If strongly
roting coals are to be used iun industrini bojlers, an
underfeed graze- of the type shown in Fig. o is necessary.
{hain grate stokers are generally preferred for free burning

o,

Free bursing proper:r of wnmal, d.e. - - ahiliey of real
to burn without swelling, increases as the volatile matter
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in coal increases from 5% or so for anthracite to about 25%
for Bituminous/semi-bituminous coals. However, coals having
V.M. between 25 to 30X exhibit widelv varving burning
characteristica. ror example, it is possible for a 28X V.M,
conl to exhibit either free burning or strongly caking
propertics depending upon the geographic location of the
coal scam and other chemical properties of its hydrocarbon
contents. 1t is therefore vorthwhile evaluating the caking
or suelling properties of bituminous coals having V.M.
betwveen 25 to 302 for aforesaid reasons. It mey be noted
that coals having V.M. beyond 30X once again exhibit free
burning properties.

The ash fusion temperature of coal ash also is a very
uscful plece of information which will help in the choice
of a certain type of fusl burning equipments fur boilers.
Also for boilers which are alveady using coal containing
ash of e certain specified ash fusion tempe: ature.and
wuineral contents, based on the analysis additives could
be ndded to overcome certain operational preblems connected
vith fouling of superheater tubes, electro-static precipitator
operation, etc.

If all the rclevant properties of coal mentioned above
from different seams in the mine are evaluated, then it
should be possible, in principle end practice, to blend
different types of coal te pet a conl of a uniform but
predictable propertics. 1o developed countries like West
Germany, etc., power stations blend different types of coal
so that their boilers all the time receive coal having
congistent propertics. That way it will be possible for
pover stations to optimize their sutomatic control settings
and predict maintenance schedules, life of certain
cquipments based on their operating experience.
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_ SCHEDULE OF TRAINING FOR BEU ENGINEERS PREPARED
PREPARED BY B,J. CUNNINGHAM '

WITH CTA .




SCHEDULE OF LLASSPDDM SESSIONS FOR THE DEU ENERGY AUDIT TEAM

Date (1987) Topic Lecturer
[ J 1 3 1 1 1.1 1 T1T17 L {1 1 1 (1 1 (] 1 % ] -
14 Jan, (Wed) Audit Procedure BJC/PRS

4 Feb. (Wed) Field Use of Energy Audit Instru.:ents BJC

9 Febh. (Mon) Design of Water/Steam Piping and : BJC/PRS
Air Ducts

11 Feb. (Wed) Specification of Heat Recovery PRS/BJC
Systems

16 Feb. (Mon) Choice & Specifications of Pumps, PRS/BJC

Compressors, Rafrxqeratlon, Air
Conditioning

10 Feb. (Wed) Design & Spetification of PRS/BJIC
Instrumentation Con%rol Systems tor
Roilers, Furnaces, and Simple
Chemical Processes

23 Feb. (Mon) PUDLIC SPERAKING BJC

<3 Feb, (Wed) Choice & Specification of Hechanical PRE/BRJC
Drive Systems/Speed Control

2 Mar. (Mon) Cost Engineering Fundamentals BJC

4 Mar. (Wed) Preparation & layout of Drawings TPC/RJC

9 Mar. (Mon) Design of Electrical Distribution CAQ/BJC
Systems, layouls, Protection

11 Mar. (Wed) Financial Nppraisal of Retrofit BJC
Prujecls

16 Mar, (Man)

Materi1aln Enginecring and

Spucification (1o be decidad)




LIST OF TRANSPARENCIES PREPARED BY CTA AND STAFF
FOR USE BY BEU ENGINEERS




SOUE _FUNDAVENTAL CONCEPTS_ABOUT TUERMODYNAMICS

1) AL MATERIALS HAVE THE TBNDENCY TO DEGRADE BY DISPERSION, DECAY
OR OXIIVIION TO A CONDITION IN HARMONY WITH ENVIRCNMNTAL DATWM.

7)  ALL ONERGY ! “SOURCES EVENTUALLY DETERIORATE BY OXIDATION OR NUCLEAR
RADIATION TO LEAT AT AVBIENT TEMPERATURES AND PEESSURES.

etz ——————— OPPOSITE ROUTE

| ' POSSIBLE ONLY THROUGH
HEAT 1S ORDERED : DISORDERED
ENERGY IN ENERGY | ONE MWAY . OR
TRANSIT STATE NATURE'S HAY THAOTIC
— : STATE .
LOW_ENTROPY

APPLICATION OF WORK MAXIMM ENTPRY
E.G. PHOTOSYNTHESIS

DIERGY 1S STABLE '
{ iy CIEMICAL COMBUSTION _luwmeie
WORK IN FOSSTL, REL ACCELERATES THE NATURAL BERT
| WORK = IS, EQUILIBRIUM PROCESS
wWERE F - FORCE '
S - DISTNKE

3)  NLIKE MATERIALS, THERADYNWMIC AVAILABILITY CANNOT EZ RECYCLED.
TERETORE, 1T SHOULD BE THE CBJECTIVE OF THERMAL PROCTSS DESIGH
DNGINTERS 10 EXTRACT AS MICH USEFUL WORK AND HEAT AS POSSIBLE FROM
A DEGRADING CHAIN BEFORE CAUILIBPIUM CONDITIONS ARE OBTAINED.

4)  WIAT SHOULD BE CONSERVED IS THE QUALITY OF ENERGY AN NOT THE AMOUNT
OF DNERGY BECALSE ENERGY C/N NEITHER BE CREATED NOR DESTROYED BUT CAN
ONLY BE CONVERTED FROM OME FORM TO THE OTHER.




TWO METHODS OF COMBUSTION OF COAL IN SOLID FORM ON GRATES

(1. CHAIN GRATE STOKER - (1. 'AND FIRING
| Q. WOGWE STHER N 2, srenDer sTaER
THIS METHOD OF COMBUSTION THIS METHOD OF COMBUSTION
IGNITION IGNITION
TRAVEL 4/ | TRAVEL
| DodRDs O WK - | UPWARDS
'/, ; £ ‘.
FREE BURNING
LTIy Y Q’ ' @@
(o, L SNELLING
LmURnT =\ INDEX
COAL .

CONDITIONS MORE FAVOURABLE

THE WEAT RELEASED BY COAL =2
EOR_IGNITION OF UNBURHT

SHOULD COMPENSATE (1) HEAT LOSS

10 GREEN COAL, Aup (2) HEAT QQQL
CARRICD AWAY BY COLD COMBUSTION

AIR,

-LOYOUBABLE. EQR




DEVELOPED
NATIONS

VALLE ADJD

SECTOR

i

EFFICIENCY IS HIGH
RESULTING IN MINIMM
CONSU/PTION OF ENERGY
AND MATERIALS PER NIT
OF VALLE ADDED,

CONSUMPTION

AD
SERVICES TO

EVELOPING
NATIONC

5]

1.

2.

EFFICIENCY 1S LW
RESULTING IH HIGHER
CONSUMPTICN OF ENZRGY
AD FATZRIAS,

NZED FOR HIGHZR &rFICIENCY
OF ENZRGY UTILIZATION
IMPERATIVE,

SECTOR

1,

2,

BECAUSE OF HIGHER STANDARD
OF LIVING CONSPICUOUS
CONSUMPTION OF ENERGY AND
VATERIALS EXISTS,

NEED FOR ENERGY REDUCTION
EXISTS.

1.

BECAUSE OF LOW PE: CA2ITA
INCOME, ABSOLUTE ENSRGY -

CONSUMPTION IS LOW, HOWEVER,
THE LITTLE ENZRGY THAT IS USED

IS UTILIZED INFFICIENTLY,

—— N
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PCICLNINGE INCREASE. IH ERERGY FOR SUE OF THE WELL-KOOWN EQUIPMENT/PROCESSES
Ovi: WD ABOVE THOSE IN DEVELOPED COWNTRIES

PERCENTAGE
1. TRNISTORTATION SECTOR
(A) FEEIQIT ' 513
(3) CRSONAL TRANSPORT 107025
2, BOILERS (INASSTRIAL) 51060
3. [WNWES (INNSIRIAL) | 150 10 300
4, DRYING OPERATION - 60 T0 150
- | 5. EATING ND COOLING 60 T0 200
6. LIGITING | . 2570 10
7. DVNURATION ) 10 300 |
8. POVER GENCRATION - . BnW

T WY BOEPT" N IS AGRIGTIRA, SECTOR.
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(1380 X 10° ME, 194°C)

200 PSIG STEAM
360 e/

ELECTRICITY GENERATION ONLY STEAM GENERATION FOR PROCESS HEAT ONLY
rUEL 140 |
-uur] . | )
- FUEL REQUIRED IF GENERATED
lw!_m\. (ST ->! 1,00 SEPARATELY 1S 2,10,
e — PROCESS STEAM <« FUEL SAVINGS = 30%
O WBIE | st | ronm
i (".-'ﬂT
N B | :
GAS_TURBINE - GENERATION CYCLE

CED W

" FUEL REQUIRED IF GENERATED
SEPARATELY IS 1.7,

<+ FUEL SAVINGS = 30%

__STEAM FOR PROCESS

=1 1.0

COMBNED STEAM |UBBI E - STEAM GENERATION

£
| l L

o, ,'tum. ot
RS

’T‘ WS TWRBINE

EIAUST

- 1
ROILER

R e

FUEL REQUIRED IF GENERATED
SEPARATELY Is 2.5,

'+ FUEL SAVINGS = 40%

..___J

COMBINED_GAS-STEAM TURBINE STEAM GENERAT:ON
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World heavy crude, bitumen reserves, production*

r

Europe

Canada
312 wmiliizn &20 recerves
J8Le millizh tm1 2recusticn
32.68 bil''n DI reserves
$41.2 miiltion bl production

<57 million =b! reserves
323.3 million b3l prozustian

558.5

24.1€5 billion kbl reaer/es
42.C25 Lillian bl grecuctizn
§9.816 billion bbl reserves

million bbi production

MidJle East
i 1.204 bililen =2l reserves

| §58.2 miillon 531 zrecuc:icn

o 7

u.s.
3.337 tilien b3 reserves
L.252 billion BbI sroduction
26.529 billon bb! reserves
900,000 bdl production

Africa

411.9 millien £5! reserves
201.9 million bbl procuctien
95 miifion bbi res-rves

Latin Amer.c?
12.5:3 Sithon Yol reserves
13.088 billion EbI proguction

“Non-Corrunist sreas. Prc \.“hM.MI\MIOMM“'MNMM.M Min' xere bitumen,
Tott - “3not add cue ©

\ MWW“‘U&MM“?UM

Asla-Pacific

92.5 million bt! proauction
5315 miition bd reservas
16.4 milllon b produetion

-—
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K : Relsdve, Relstive Time  Relative Relative - |

‘. . Peincph Coxt  10imphkment Complezity :"?r“n IR

e 1. Revicw hioricelenargymss .  Low ] yaor Low 5-10% .
. treview of historical dsta)  * : ) ) ,::; g ‘
Y I.Eu:uauhtahll . . 1 yame ! Low S10% :-."'fhi'-
Qarrent praczioes) . AR AR
). Housckorping and low . lymr Low 5-15%
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- . ‘._- $. More cilicient equipment Malcrate ycars Mulerate 10305 ; |
' w0 high to hagh . :
Do ' & More efficient processes Moderase yan Moderate  10-30%

« e® DO
.
’ - ——

o P

] - we’

P tanntne I T T RSN
0

e’ ® e,
-
> -

7. Energy comainment (heat Loww yan Moderate 10-50%
recovery and wy-ie reduction)
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Dt " whgh - % high :
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THE TWO ASPECTS OF ENERGY CONSERVATION

FIRST LAW ANALYSIS

** CONCERNED WITH:

. (1) MAPPING OR TRACING ENERGY FLOWS IN A
- SYSTEM. 1.E. TO DRAW A HEAT BALANCE,

(2) IDENT lFlCATlON OF AVOIDABLE SOURCES OF
WASTAGE OF ENERGY, .

LEADING TO:

A TACTICAL APPROACH
INVOLVING MANAGERIAL AND
TECHNICAL McASURES

OF

SHORT AMD FEDIUM TERM
NATURE (1 TO 3 YEARS)
WITH

VARGINAL CAPITAL INVESTMENT,

SECOND LAW ANALYSIS

CONCERHED WITH:

(1)- ICENTIFYING SOURCES WHERE WORK

IS DEGRADED INTO HEAT,

(2) EXAMINING THE EXTENT TO WHICH
WORK AND HEAT DEMAND COULD BE
INTEGRATED,

LEADING TO:

A STRATEGIC APPROACH
INVOLVING MAJOR TECHNOLOGICAL
CHANGES OR INNUYATIONS
CF

"LOMG TERM NATURE
(5 70 15 YEARS)
WITH

SUBSTANTIAL CAPITAL INVESTMEXT

—



THREE REGIMES Y
. PrROGRAM-

Rl

OF ENERGY - CONSERVATION

S

SHORT TERM

MEASURES -

(1 7R 'OR LESS) -

| OPERATIONAL

2

MEASURES

-l
INVESTMENT

PATBACK = 1~2 YRS

o

'
e D
.

Je o i . Yot
MEDIDM TERM. .
MEASURES : 7

" @v5 YEARS)

| ‘RETROFITTING &
T MINOR DESIGN
CHANGES

. MODERATE CAPI-
2. Wi IWVESTMENT

| PAYPACK & |~3 FRS

-

LCNG TERM
MEASURES

(5~25 YeEARS)

1. MAJOR CHANGE 4
MCDERNIZATION
PROGRAM

_ HEAVY CAPITAL
2 Hmvasﬂ'ME»‘:T

PAYBEALK. e A7 YRS

—— RN
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LIST OF MANUALS/PUBLICATIONS ON ENERGY MANAGEMENT
AND CONSERVATION




7
LIST OF PBLICATIONS ON ENERGY MANAGEMENT AND CONSERVAT ION

1. Efficiont Utilization of Stexm and Condensate
{(Utilization of Steam for Process Heating)
. Efficient Utilization of Steam and Condensate
(Economics of Steam Usage)
3. Efficient Utilization of Steam and Condensate
(liow to Make the Best Use of Condensate)
4. Efficient Utilization of Conmpressed Air
5. liow to Conduct an Energy Audit
6. Enonyy Conscrvation Considerations in Lighting
- anl Air Conditioning Systows
9. Saviny Bucryy in Vchicles
8. Saviny Encryy Through Efficient Cambustion
Control and RWaste lieat Recovery
9. waste leat Management and Cogeneration
10. Bneryy Flow Measurcments and Control System
11. Conserving Enorgy in Eloctric Motors, Punps,
anl Canpressors
12. Bhergy Conservation Laws -
13. CQuides to Quick Estimates of Energy Costs for
Industrial Use
14. Quidr to Retrofitting Oil-Fired Boilers, Kilns,
and sther Fumaces to Use Alternative Fuels
15. The Industrial Energy Mudit Marual -
16. Enciyy Conscervation Journal
17. Cuides to Enciyy Conservation in the Food Processing
Industry (for printing)
18. Quides to Industrial Preventive Maintenance for Energy
Conservation (for printing)

WWW
as—-foliows:

[§ &= Drawing Office Procedures/Project Engineering Guidelines
~ne b, Fluid Flow
’i ; - Conpressors and Punps
92~ &z lieat Exchange Equipment -
.3 7 Psydmtry/lmidifimtim/(:colirg Towers/Driers
fz"‘_, £- woodfiring in Oil-Fired Boilers
. g« Boilers anxd Purnaces
e Jr Refractories
27 47 Boiler Water Troatment
24 F¢ Stoam Generating Unit Performance Evaluation
Jo¢ Industrial Cooling Water Treatment




ENERGY CONSUMPTION STATISTICS BY SECTOR
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34 Oectives

S32 lagrens

Intiasteuctuee ul Technology Support

ther the mahum-term period. the capacity and capability of hospitals at the different
krels will be uppraded to respond 1o the current and prospective needs of the community.

Smce the quadrupling of oil prices in 1973-74, the Philippine energy sector has undergone
an intcicnergy substitution process involving the development of indigenous energy
soueces for selaelionce.- Ol has been partly replaced by coal, hydroelectsic power,
gevthermal sticam and monconventions! (mainly bagassz, agriwaste and dendrothermal)
encigy somces. Ol import dependence has been reducd 1o sbout 49.6 percent in 1985,
The coumtry has now the capability to displace mose than 8 helf of its commercial encrgy
needs with nonod sowces. :

A 620-megawatt nuclear power plant was constructed and completed in July 1985 1o
provide additioml power to the Luzon grid. However, because of safety and enviton-
mental consilerations, the nuclear plant has been mothballed. As a result of this decision,
substitute power plants, ic., Calaca Il and Bacon-blanito, ' .ve 10 be constructed to aven
a pomes shortape in Luzon in 1991,

The rmal elecurification pingram has expanded its coverage within the fianchise arey
of the 120 electiic conperatives. As of 1985, it had reached §,255 municipalitics and
citics, 19,009 barangays and around 2.7 million howscholds representing 45.6 pereent of
the totsl numher of househokls. The rural ek ctrification sector, however, is beset by
deficiencirs in the operating systems and procedumes, as well as ia the collection etfi-
cency , of the copesstive

Meamu hile, in 1986, il mices substantialy fell amd there are indications that price,
will semain bt for sonwe time. Bagring unforeseen political and scewsity developmeny
i the Mildie Fast, prices within the sange of USS18-20 per barrel arc expected for the
seninder of the decade. Realizing, however, that supplics of oil are exhaustible ang
inreplaceable in cestain key economic functions, oil prices will tend 1o rise anew in the
199Us. This warrants the continued expansion of eneigy diversification and the continge?
momotion of oil exploration activities.

The following are the primary poals in the energy sector:
13)  To ensure the availability of encrgy to the markets in the country at the mey
seasonable prices snd to reduce the incidence of power interruptions.
(b) To promote the efficient and judicious use of energy.-
{c) To accomplish the above with minimal adverse effects on the enviconment.

The total energy demand is estimated 1o grow by 3K pescent per annum over the neat
years, seaching 12301 million basrels of fuel ,equivalent (MMBFOE) by 1992 ;-
ok £ MMBFOF in 19R7, Eneigy wse is expecied to a.erage at 1.73 bamels of fuel .,
~qyunalent (RFOE) per capita in 1987 and 1.94 BFOE per capita in 1992. Oil imp -
dependence will be further reduced from 49.6 percent in 198S to 46.9 percent by 10v;

Phe indigenous encigy supply mix will continue to rise from 47,15 MMBIO} ,
1987 10 6394 MMRFOE by 1992, Noncunventional energy will contsibuie 2048
MMBI OF or 31,3 pescent of total indigenous energy in 1992, while production of (.
by dior, gesthiesmal and local oil is estimated at 33,71, 12. 4 10.40 and 1.26 MMBJ ¢
a¢ cluwen in Table 10,19,
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Table 10.19
ENERGY SUPPLY MIX
(In million barrels of fuel oil equivalent, MMFGQE)

1906 1} 1988 1989 1990 1201 1992 5
Vol, frat Vol. Pyraomt Vol, Pwvam Voi. Perot Vel, Peroem Vol, Pereert  Vol. Peram %
INDIGENG. ENL 'GY 4365 4N6  47.'5 488 5213 ABS0  C104 4899 B0 4842 60M  S090 634 5198 2
- L ]
1. CONVENTIONAL 2'4.40 BI9 2706 2747 09? WO WI? 28I NOE  2718Y 3842 IVAE 7S} 04
Ood 248 21852 1858 ' .68 w 129 2 30 K ) K] .52 1237 126 1.02
Cod 58 386 620 829 1.2% 10 . 8%0 790 998 8.48 11.3% 987 1IN "
Hydeo 9284 995 1102 a9 178 1139 1193 1108 1203 1068 1214 1023 12,14 87
Geothormed 8.8 94 818 820 9.84 328 89? 833 90V 198 1000 200 1040 8.45
. NONCOMNVENTIONAL 1928 Wa? 2000 209 anae 2052 2.7 20.7% 2382 209 24 96 2104 2690 21,49
Sagmn 449 4as 4.5 470 49 4.7 8.2 423 S 488 $.79 4| 513 458
Agrweasre 142 W 1427 1919 19.72 1524 16.598 1540 1750 15,49 1848 1856 1957 s
Siogm 023 2) 03 a2 023 02 23 23 23 03 04 03 04 03
Producy g J6 R} R} 16 A7 Ja68 A8 Bl 49 A7 21 18 33 A9
[« T-TH 24 3 24 24 N 20 8 28 A2 I 48 . 46 37
WPORTED ENERGY 9322 AN '/ 82,4 801 $1.40 54,92 10V 8. L 1F | 88.24 49,10 59,07 48,02
(%] 4980 i 48,77 4980 $0.41 4852 33.24 4948 $6.427 4994 52.00 48,74 $7.74 4694
Coat 342 IS 2080 264 280 wmn .68 156 1488 1.64 43 a8 1) 100
TOTAL ENERGY 9687 10000 9852 10000 10314 12000 G668 10C.0C 11287 10000 1V8.62 100,00 13200 100.00
A — W —— 3 b — -} TR WY e -] IS, S S ] E ] JRIITETY,
Growth rate,. X 0 3. 228 .70 4 €9 2 49) 500 3.70
Power v, % of ol
volurme 3708 M2 40,17 8027 4348 4277 aLst It 4858 428 N 4380 120 441)
w  NArg w pvers uw, % 1072 NS 238 0.7 1238 X7 43¢ M4 1723 B8 WY /e LAY o

Sxwce ol tnc data %EA
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The share of wikhased electity in total power use will decrease from 331 percent in
19SS 1o 310 percent by 1992 This will be achieved theough the use of coal amd geother-
mal 3¢ the enespy sources of new power plants to be constructed duting the Tlan perand.
Ihe bull of poner min will be somced trone hydio amd gentheamal, accounting fa 1.8
peeent m 1992

Uhe cumulative instalivd penciating capacity of puwer plants will expand from 6 336, 4
mwgswatts (MW) in 1957 10 70501 MW in 1992, Jue to the commissioning of Bacons
Manito and Calaca 1 by 1992 a5 shuwn in Tahle 10.20. The effective gencrating capacity
of existing viklieed plants will likewise increase as soun as they are vverhauled and reha-
biitated.

Meanwhile, the tuial electrilication program will expand s cuverage in 1992, servicing
1 38 municipalitics and cities, 32,111 barangays and 4.0 million householls. The per-
ventage share of houscholds electrified is taipeted to increase from 52.0 percent in 1987
10 68,0 percent in 1992 as shown in Table 1021,

To meet the targeted six-yeas energy program, the total public investment requirement
tlor 198292 is expecied to reach £70.983 million. A hrpe part of the investiments will be
conventiated in the power devclopment sector, amountirs to £57,593 million, followed
by the enerpy icsowce Jewelopment activities. The energy apencies and corposations will
exphue schemes to harness greater amounts of private capital towand encrgy projecis o
edue the amount of public invesiment. .

O the 13l fimancing, P48.6%4 million or 60 percent will be sousced from forcign
tunding and the babnee will cone from Jucal sources, including funding and the balance
will come fiom local sowrces, including the internal cash gereration of the corporations,
Jocal leans, and the government and peivate equity.

The six-) car encrgy program is expected to create sbuug 42,7 million man<days of em-
plossent, of which 26.5 million or 62 percent will gu into onstruction activities, while
16.2 million man<days vr 38 percent will be utilized in operations.

S 0d obicws amd  Th e shall be 3 continued (uel diversification and development of indigenous resources
ond Spategin although 10 3 much seduced degsee than in the past decade. The policy thrusts and
stratepies of the sector are as follows :

. Y (a) Completion of enerpy projects that are now in the comuuued stage of imple-
mentation. These .are among the more economical and least capital intensive
wsces uf cnergy to meet demand during the petiod. The Philippine Nuciear
Powes Plam--1 (PNPP), however will not be opesated with nuclear powes, A
compechensive stdy will be cunducted ta determine the technical and economic
leasihddity of uperating the non-nuclear components as 8 coal-fired power plant.

th)  KRehabilitation uof existing oil-fired thermal plants to increase effective gencrating
vapacity amd improve reliability.

(¢} Resiew of the efficiency of the sector at all stages of production, transportation,
disisibution and consumpition to increase load factors and capacity utilization,
reduce custs, and msintsin affordable prices.

td)  Continuance of viable energy conservation prugrams and projects.

“te)  Restructuring of the power rates 1o reflect the financial and economic costs of
genetating, transmitting, and distributing power, taking into account the long- .
term marginal cost principle, as well as pricing of domestic petroleum products
in consenance with intesnational oil prices.

(N Sercamlining and improvement of operations of electric cooperstives and utilities i
1o reduce system losses and increase efficiency of service.




Table 10,20
CUMULATIVE INSTALLED GENERATING CAPACITY

(In megawatts, except %) %
X9
, Percant Targets Percent e
Program share - share Vi
1988  to total 1987 1968 1589 1990 1991 1992 10 toral Y
X "
Hydro 21323 ™Mol 222130 223530 225430 227830 2297, 2. 30 32.59 H P"(;
Coar® 53470 828 53470 53470 83470 83470  §34.70 om0 1328 § Vi
Geothermal 89400 1385 894,00 894.00 894,00 894,00 1,004.00 1,004.00 1424 ° § .
oil 1925 2082 1925 1,928 1928 1928 1928 1,925 27.30
Diese! 77830 12,08 773.30 733.70 675.00 675.00 $7%5.00 675.00 9.75
Nonconventionasl 191,10 298 198,10 205,10 210,10 214,10 214,10 214,10 .04
" Total 348840 100.00 6,548.40 6,527.80 649310 881810 6,830.10 7,050,10 100.00
3. Cosl capacity may be displaced by ot teant 110 MW of geolhermal powar plant if stesm exploretion is suceessiul by late 1987, f
Source of besic davs: OEA, * ,
Table 10.21
CUMULATIVE TARGETS FOR RURAL ELECTRIFICATION
Targets
Pragram » —
108 1987 1988 1909 1990 1991 1992
Municipalities/cities 1,300 1,357 1,398 1,908 1,398 1,398 1395
Barangays 19,790 20,509 22,168 24,200 26,680 29,378 J2.111
Households, in thousands 2,739 2829 2,929 3129 3379 3,679 3979
Souwrce of basic dara: NEA, §
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(s) Reducticn of new public investiments in the sector by inviting private capital in
the construction and operation of energy projects, such as “build and operate™
schemes for new power phints, and joint ventures for coal and geothermat devel-
opment ojects.

(h) Maintenance evalustion arJ implementation prcedures pertaining to environ-
mental factors-for all projects.

5.5 Communication

S 81 therview The telecommunications netwaek, which is handied by buth the government and the

peivate sector, consists of some 55 telephone companics, seven domestic secord carriers, .
L2101 Teleeom- four international recond carriers, and two satellite systerr . (both domestic and interna-
munxytions tional). The companies operate 216 telephone exchange stations, 2,131 telegraph main

stations and substations, and 122 telex main stations anC substations. Duplication and -
redundancies exist in most of these systems.

About 73 percent of the total number of telephones in the Philippines are concen-
tiated in Metro Manila and 27 percent in major cities and municipalitics. While there are
5.13 main telephoae lines per 100 persons in Metro Manila the telephone density is undes
102 for the whole counlry. this is Jess than the 2.0 per 100 in Asis and below the less
than 3.0 in developing coumtries. In addition, service quality still remains p.. .

The record carriers duplicate in most areas. The private record carviers serv. 22 percent
of the 1,559 municipalities nationwide, while the govermment serves 82 percent of the
nunicipalities with rudimentasy, open witeless high-frequency facilities.

The telecommunications sectr is highly scpmented amd fisgmented by servive, lech-
aology snd geugraphy. This imbstance has resulted in an overall lack or sbsence of ade-
quate and seliable telecommunications services in the other wrbanizing municipalities and
ropulstion centers of the country. _

$.5.1.2 Posiel There are 2,106 post- offices operating in the country, of which 123 are housed in build-

Communicstions ings owned by the government. The rest ase housed in rented or domated office spaces

and buildings. Complementing these are 12 mail distribution centers, two submail distri-

. bution centers, and five centrul post offiees. The construction of one meil distribution
cenier is ongoing. .

Recent improvements in mail distsibution and processing systems, tnining, posial
equipment, infrastructure and laboy productivity have res-Med in 3 significant upgrading
of mail delivery service quality. Compased with the previous mail delivesy performance of
7 4 days in Metro Manils (only 6 perceat in 24 houss), and up to 10 days in the provinces, -
nail is now delivesed as follows: 7580 percent of Metro Manils mail delivered within 24
hours, and interprovincial mall in theee dyys.

.50 Ubectives Ihe obyective ol the communicstions sector is the provisic -, of sdequate, efficient and
economical telecommunication services, snd the improven.ent of the quality of postaj
services.

3.8.2.1 Telecvm-  The major objectives in the communications sector sre as follows:
municetions (s) To rstionalize the telecommunications industry;
(b) To provide sdequate and efficient teleconmunicstions services snd facilities thet

will connect all awmicipelities to all perts of the country snd the rest of the
world; ‘

e B LTI A 2t T g




-190' -SPECIFIL ENERGY CONSUMPTIOH PERFORMANCE
,,-;_:, T OF THE JNDUSTRY SECTOR

PRODUCT SPECIFIC ENERGY COHSUMPT
FRODUCT unlr {BOE/Unit)

ceoeosm o voweeseos - AT CYWETCTYSGLESCETRTRTS T

GLASS .o MT 1.87 - 2,32

MINING:

1. Chromite - oMT 0,32 - 0.38
. Coppor DET 3.67 .11.48
. Gold yr 58.47) -6©.,0625

- v le

. tiickel silicate WM 0.027 - 0,288

PLTROLEUM: .

1. Crude ofl . barrel 0.039
2, VPetroleum refinify -do- 0.040
3. Lube oil refining «doe 0,535

0,043
0,044
0.725

PULP AND PAPER MT 2.17 - 9.52
RUBBER TIRES/PRODUCTS MT 3.623 - 5.166
SUGAR NT 3.321 -10.434 -

OO CU.M. 0.103 -"1.926

.
-
e v
.
.
« .
.
. R .
. w
.
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1986 SPLCIFIC l:lﬁ:l%g{') léuxsumm ON PERFSRMAHCE
?P THE TUDUSTRY SECTOR
PROMICT . SPECIFIC FNERCY CONSUMPTI O
ProvucT e —eao LR UN L)
CEMENT ; o
-« Yol procuss T 1,28 - 1,35
2. Dry procoss - NP 0.90-- 1,65
CERAMICS MT 3.472 - 3,984
CHEMICALS: - -
1. Actlvated carbon/ MT 2,00 . 3,54
carbon black
2. Alcohol . KL 0,479 - 4,747
. Alkylbenzene . MT 1,46
4, Calclum carbide l MT 6,601 ~ 9,081
5%  Fatty alcohol/ e MT J.nn
RefIned glycerine
6. Furvo silicon MT 15,227 <16.12)
7., Lime MT 1,04
0. Oxygen/ac: tylene Standard 0,046 - 0,066
. cylinkler
9. Polypronylens films MT 5.062 -« 5,953
10, PVC f{lms/shoets MT 'CI0 - 2,376
li, PVC resin 1 <004 o 1,150
12, Sodium tripolyphosphate/ MT 0.686 - 0,034
tetrasodium pyrophosphate . ’
13, Solid/\iquid silicates MT . 0.792 < 1,513
14, Uron/uhonolfornaldchyde M- 0,537 <« 2,112
COCONU‘I'/VEGB‘!'ABLB OILS Hr 0,20 < 1,57}
FOOD/ BEVERAGL )
. Danana s 0,08
2. DBeor Thousand 2.37 . 3,14
Cases
3. Flour rep 0.13 - 0,18
4. Liquor Thousand - 0.941 < 3,215
casos .
Rl, 0.199 - 0,406
5. MIIN/mirk mroducts MT 0.258 . 0,31
6. Fresh cow's mitx K, 0,54
7. Honosodium glutamate MNT 15,8) <18,0)
., Pincapple M 0.130 « 0,176
’ Thousend 6.76 < 7,07
chdsous
9, Poultry feods H"r 0,04 - 0,11
10, doft drinke Theusand 2037 < 4. 28
ceses Lo

et
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TABLE &
J T1008 REFORIYD ENERCY SAVINGS AND
NYESTHMENTS BY SELTOR
SECTOR llo. of Reporting Cos. Annual Total
Savings Investments
(MLllion P) (MIl:icen P)
CHEHRICALS 4 k10 0 8¢
COCONUT/VEGETARBI = O[L 2 3 667 0 j00
FOOD PROCESSIIN, S 39 o087 2F NTT
GLASS 5 . 1¢ 152 S H
HINING 9 67 258 1 8,
POWER GENERATION 1 0 391 0 108
PULE AUD PAPER 1 0.130 Jo1un .
STEEL AND METAL 3 16 852 317 2N
SUGAR _ h 0 756 1 256
TEXTILE 2 20 324 14286
WOOD ) 3. 2 658 1 788

TOTAIL 39 167 538 181 239
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IN=YUANT kNL sy BRIEF INGS

1vde

“"Enerqgy Hanagement and Freventive
MHaintenanca® Semirara Cocl Corp.

*Coal Uti'ization*"
National “gwer Corp.

"Combust jun Technoloqy“
Armco - Marsteo] - Taguig

"Prevent ive Maintenance*
Capitol Steal

“Energy Management ™
Kustan®s (Cebu)

“Energy Hanagéement >
Mindanag Rattan

“Energy Management™

"Energyy Management ™
Rubberworlg

“Safety in Electrical Systeme*
Phal. Fisherjes Dev. Corp.

“Enerqy Management”
University of.-Sto. Tomas

NU. UF
DNIE PARTICIFANTS
February 19 - 23
20

February 3 10
Harch 5 « 7 20
Navember 14 o
Noavember 20 18
November 272 6
November 24 1%
November 26 13
December 4 30
DecemQur 9 ) 20

TOTAL 161




LIST OF 88 COMPANIES AUDITED DURING THE PROJECT PHASE




Iraper. froe_essing

Canlubang Abaca Falp Mall

frextile
Filipinas Textile Mills, Inc.
) Mining
) Lenquet Corporation - Gold Operations
Sugar

- Hawaiian-Fhilippines
Central Nrucarera de la Carlota

Commer cial Buildings

Fhilippine Daily Express Building

Ity e,

tniversal Robina Corporation
Contral Iextile Mills
Yupanaco Cotton Mills, Inc.
Te:fibmy Corporation
Indn-Fhil Teuztile Mills




T~
[ 3 -
.
d.
.- Chwmical/Uhemical Droducts

Consol idated Industrial Bases, !1C.

- Universal Robina Corporation -
Deteraent Piant

Eduward Eeller (Phil.) Inc.

Molde: Froducts, 1nc.
it Folyphosphates, loc.
Johnzon and Jdeimson (Phils.) Inc.
Laleview Industrial Corporation

Ceramic Hanufacturing
- vl Hhispane e ames
Royal Porcelain Corporation
Stecl/Metal
>
Hooven-lomalco Industries
sMi: - Metal Closure Plant
- V-H Manufacturing
Hining
et Irisan Lime Kilns
Foud 'rocssing

Kyeth Suaco Lab.. Inc.

QM. - Hagnolia Dairy i'roducts
- Cosmos Hottling Company

kM Corporation
SMC - Magnolia Poultry Products
ontinental Milling Corporation
Umiversal Robina Corporation - Candy and

trreal Flant

Ui Corporaltion
Universal Corn Froducts
sHi; B-Mrg Plant
fropmei Cola Jintt Ving Company
- Teand Lin Balko

Gt - San Fernando Brewery

SMC - Polo Brewery




Commer ctal nn ldings

Mamila Metropolitan Theater

Century Fark Sheraton Hotel

Kustan Uosmercial Corporation
- FI1SU Rank
Fhil. tong Distance & Telephone Co.
Ns1an Jastitulte of lourise
Natwonal Manpuwer Youth Council
MHanila Hoalel
Regent of Manila
Hanila Mandarin Hotel
Hami la tsarden Hotel
Energy kesearch & Development Center
(SN ad!
Hanvla thllim .
Dovelnpment Ncademy of Lhe Fhiliopines
tioliday Inn .
f-rlar Huilding
tivvel Intercontinental

. Glass
NC1 Fiberglass .
Facific Enamel and Glass Company
i sugar
.. Canlubang Sugar Estate
Insular Sugar Refining Corporation
Faper
v.imberl: Clark FPhil., Inc.
Uther s

Phelps Dodye Fhil.., Irc.
Mmrrican Wire & Cable
SHMi: = LCar ton Flant
CARRE()

Motorola




ChemicalzChemical Froducts

Korden International (Davao)
Fuller Faint Manufacturing Co.
Inteyral Chemicals

Faci fic Fraducts, Inc.

Vainy} Froducts, Inc.

NG & F (Ratangas)

AG & F (Manila)s$

Armco-tarsteels

:ebu Shipyard and Engineering Works
tioodyear Steel Fipe Corporation
M.N. Foundry, Inc. -

FASNAKR Corporation

bowsd 7oz

Nata eaweay vt

Coca -Lula Botlling Lu. (Davav)
(Coca-Lola Hottling Co. (Laguna)s
Coca-ola Bottling Co. (Paco)s
Facific Flour Mills
Pepsi-Bottling Co. (Cebu)
repsi-Bottling Co. (Davao)
Wrigley Phils., lnc.

Coco-Veyrtable UL}
Contral Vegelable Uil Manufacturing Lo.,
Franklin Baker (Davao)

Leganpsy Uil (Davao)
MNow Sunripe Coconut (Candelaria,
tow Sunripe LCoronul. (Magdalena)

Fownr Generalion

Davaes Light and Fower Company

Inc.




Sugar

Faper

(s.Joant ly
(th A

Fizasangg

Buildings

Central! Acuwcarera de Don Fedro

United Fulp and Faper Company

conducted wilh the National Engineering

Benguel torporation
Loepantn Hining
l1togon Suync Mines, Inc.

Ministry of Energy Building

Hational Manpower & Youth Council

PFhilippine Village liotel

Urdaneta Apariments

Ustera Mineral Lab.

Kosario lovesiments

Pongunt Center Ruilding

IS0 ani :

HEDA Fuei ledding

lkezidential House

NMian Inalitute of Tourism

Hihers: lransport training Conlers
NEC Huildings

P lippine Development and Industrial

H.dio-Pipres Phils., Inc. )

Alhambra Industries, Inc.

Niamcony & Ndamson, lnc.

SIANFLL.LC0D)

Folyecon Mamufacturing Corp.

Manila Cordagre Company

Ffanamn Plastics

RAMINAR

CFHHLEC

Manila Plastic Froducts

Container Corporation of Lhe Fhilippines
Center

Corporation




Finl. Japan Nctivated Carbon

Flippine Fislwries evelopsent Authoritys
Universal le:xtiles

Filipinas Iextiles

Stanwnnd

(. Nlecantara and Sons

Fioneer Ceramics, Inc.

Ceoment
flentral Cement LCorpaor ation
Filipinas Cement Corporation (Fasig)
Filipinas Uemrnl Corporation (leresa)
‘Davao tniun Cement
1586
Comant

Frime White Cement Corp.

Loco = Veg table Uil

Hew Sunripe Coconut Products
Franli'lin Baker Co. (DA)X

Fownr generation

Semirara Cnil Corp. (FA & DA)
NI, Calaca Coil Thermal Flant
MNF(; Naga Coil Thermal Flant

Sl el nl]
N mco-Haretineel — Novaliches (DA)

Nnramco-Marsteel = laguig (DAR)
Capito} Steel Corp.

Bataan Fulp and Paper Mills (DA)
[ 3




Swgar
flenteral Artucanera de Tarlac

Food tucessing
Vitarach Corp. (DA)
Neja Brewery Inc. (DA)
SMUC Paolo lrewery Inc.

::
£
ke

Ndmiral Hotel

Rustan‘s Commercial Corp. Office (DA)
Hotel Intercontinental

FLDT Eldg. , East Ave.
University of Sto. Tomas (DA)
FAL 1nflight Center Eldg.
PALL-Data Center Bldg.

FAlL Uffice Bldg., Makati

PLIDT Oifice Bldg., Makati

NMYC (DA)

Rustan’'s Commercial Corp. (Cebu)
ichu FPlaza Holel (Cebw)

{lebu Country Club (Cebu)

Sles Lang $rawhu ts It ",y Lin.

ALl Fiberglass Inc. (DA)

Sime Darby (DA)

Goodyear Tire & Rubber Co.

lLoyola Memorial Chapels

Telefunken Semi-conductors

Advancrd Micro-Devices

Atlas Mining Corp.

Coneplidated Canning/Plastic Cont. Coro.
Mindanao Rattan Corp. (Cebu)

Ntillo s kKattan & Wnod Industry (Cebu)
linyal Match, Inc. (LCebu) Industry (Cebu)
Harl ie Induslries Corp. (Cebu)

Shiembarge Harketling (Cebub

Viraginia Farms (Lebua)




14.

1%,

16.

l".

18.

19,

ik

1987

Central Azucarera de Don Pedro
Nasugbu, Batangas

Capitol Medical Center
lueron Rlvd.,.R.C.
Dyne-Sem Electronics Corp.
lagniq Melro Manila
Crenial tnitting

San Juan Metro Manila
FLLDY East Nvenue, G.C.
Fhalex Mining Corp.
Hengue b

} angaeomet

Davao Insular Hotel

Davao Lity

Davap Doctlor's hospital
Davao City ’
Davao Union Cement Corp.
havao City .

Cebu Uxygen Acetylene-Co.
1 anang Davao City

Consol idated Plywood Inc.
Fanacan avao City

Hole] Haguindanao

Davao City

San Pedro Hospital

Davao ity

Jolmny Manila Jextile
Davao City

Davao Coca -~ Cola Plant
Davao City

Rorden Int'1l Fhil., Inc.
Davao City

Alcantara & Sons Inc.
Davao City

Farnsun Ltd.

Davao City

1f{ice of Energy Affairs Bldg.

Fort Bonifacio, Makati, Metro Manila

koyai Match Co.
Mandaue Cily, Cebu
Eveready Hattery
Mandaue City, Cebu




MEASURES ADOPTED TO SAVE ENERGY -
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SPECIFIC ENERGY CONSUMPTION OF DIFFERENT INDUSTRIES




' EMCS PROJECT
POTENTIAL SAVINGS IDENTIFIED
October 198) - Deceaber 1985

Estimated Annual Savings

Sector No. of Companies uci (FOEL)
Textile 6 983,620 173,216
Chewmica./Ch. ‘cal Products 12 2,790,°"1 ' 491,478
Ceramics 2 1,702,960 299,982
Steel/¥etal Processing 10 3,098,650 545,674
* Wining 5 ' " 982,615 173,039
Food Processing 22 8,070,129 1,621,185
Glass ‘2 1,266,900 219,580
Sugar S 26,980,186 4,751,228
Paper Brocessing ) 1,383,008 243,901
Cenent & 2,495,000 439,371
Pover Generation 1 523,300 “ 92,153
Coco-Vegatable 01} 3 4,006,113 705,479
Coumercial Buildings an _ 1,836,992 323,495
Others 24 . 1,708,640 , 300,364

‘T 0 T A L 133 87,908,006 10,180,025

| m————



Sectorv
Tex:ile
Chezizal/Chemical Products
Cerazics

Steei/Metal Processing

+ Mining

Food 2?rocessing
Glass

Sugar

Paper Processing
Cemern:

Power Generation
Coco-7egetadble Oil
Commercizl Builldings
Others

T 0T AL

EMC3 PROJECT
POTENTIAL SATINGS IDENTIFIED
Qctober 1983 = Decenmber 1985

No. of Companies

6
12
2
10
5
22

‘4

a
24

133

Fuel (FOEL)

Estimated Annual Savines

FOREX (U.S.$)

983,620
2,790,891
1,702,960
3,098,650
" 982,615
8,070,129 1,
1,246,900
26,980, 186 4,
1,385,008
2,495,000
" $23,300
4,006,11°%
1,836,992
11,705,640

&

57,808,006 10,

173,216
491,478
299,982
543,674
173,039
621,155
219,580
751,228
243,901
439,371

92,153
705,479
323,495
300,364

180,025

- SRR



o’

Sectors

Cenent

Chexical/Chenical ¥Froducts
Coco-Vegetable Oil

Tood Srocessing

Paper

Pover Geseration

8ugar )
Steal/Metal FProcessing
Miaing

Cozsarcisl Buildings
Otbhers

TCTAL

FOTZNTIAL SAVINGS IDENTIFIED

Ro. of

Companies

WY INOVVD

13
18

6?7

(192%)
E simsted Annusl Ssvings
Ju~) (YOEL) = Porex (T3C) 2/

2,89%,000 , 839,37

1,785,801 2C7.27%

8,006,115 705,879

'4,088,7%0 188,208

4,110,008 195,873
523,300 92,153

6,340,000 1,205,928

10”";9” 192929’
328 .15 37,909
782,018 137,718
922,150 162,39

m'%;'”; 3.532.39.

' Wotes: A/ Yuel 011 Equivalent Liters (YOEL)

2/ At U8 $28/ubl; 139 litess bbl




L4
-
e

ENEIGY i
TUTENT INL SAWINGS TDENLIFIED

15ué6
SECIURS NO. OF CUMPANIES EETIMATED ANNUAL
asasene COESREUEEEEERSERS - SAVINGS

EREENBESRERE NN S

PN _ bn FUEL FOREX

== on (FUEL) (USs)
3 NEBY. SEREBEE -....-‘-
Cement 1 - 83,500 7,200
Coco-Vegetable (1} 1 1 1,121,200 96,677
Fower Generatica 3 1 11,99%,000 1,000,140
Steel/Metal . d 2 1,811,800 © 156,225
Fapo: ) - i | 1,086 &0 . 73,694
Sugar 1 - 5,314,400 458,242
Food Processing 1 2 19,9%2.200 1,723,856
Buildings 9 3 3,685,500 317,787
Others 14 2 331,900 28,618
. TOTAL 31 12 435,02°,100 3,882,439
1 ] [ ] Lt 4 4 4 41 7 1 1 7 BESN0NDEE

' o Notes: Fuel Uil Equivalent liters (FUEL)

At US ¢ 13.71/6b1 (Ave. CIF Prices, Lrude Uil,
Jan. -~ Oct, 1986);
159 liters/661 . .
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PICS PROJECT
POTENTIAL SAVINGS IDENTIFIED

Pr e o LY3 Y
. Tem = ” e, .

October 1983 - December 1986

SECTOR N0. OF COMPANIES

TETRE 6
CUENICAL /CHENICAL PRODNCTS 12
CEAMNICS 2
STEELAETAL PROCESSING 13
MINING 5
FOOD PROCESSING 25
GLASS 2
SUGAR 6
PAPER PROCESSING | 5
o 5
POKER GENERATION 5
COCO-YEGETABLE OIL 7
COMHERCIAL BUILDINGS 43
OTHERS : . 40

TOTAL B }

FOEL means Fuel 0il Equivalent Liters

1/
-2/ At $17.53/88L; 1 BBL = 159 Liters

ESTIMATED ANNUAL SAVINGS

e o) | fox (u.s.$VF
983,620 108,446
2,790,689} 307,700
1,702,960 187,753
4,910,450 , £4) 304
982,615 163,335
28,062,329 3,093,991
1,246,900 137,472
32,204,586 . © 3,560,523
2,471,608 272,498
2,589.500 284,283
12,122,300 1,336,500
5,127,315 565,294
5,522,492 338,862
__2,037,540 . 224,642
102,834,106 11,237,684




SEC UK

» [ 2 1 1 1 J

CEMENT

LCUCO-VEG: T RLE
* O1L

FUWER UGLNERAI JUN

STEEL/METAL

FArtk

SUGRKR

FUUL FRUCESS NG

BuILD NS

VRS

“oe®
LIR 10 cklat )
ESIIMAIED FUITENI 1AL SAVINGS

1986
FIIENTINL ANNUAL
COLE Y : SAVINGS, FOEL

Frime White Cement LCorp.

Hew taw ipe Deco-Products
Franklin Baker Co.

Semirara Cual Corporation
NFU Calaca Coal Thersal Plant
NFC Naga Coal Thersel Plant

nRHLU-Maraten i =Moval lches
ARMLCU-Marsteel—-Taguig
Ca:.itu]l Steel Corp.

Bataan Pulp and Faper Hills
Central Azucarera de Tarlac

Vitarich Corporation
Neia Prewery Inc.
SHC Falo Brewery .

Ndmirral Hotel

Kustan s Comm 1. Lorp. (Ufface)
Hotel Intercontinental

PLDE Dldyg. East Avenue

Unjv. of Sto. lomas

PAL Inflight Center Bldy.

PAL Dats Center Bldg.

PAL Oftice Iidgo.. Makati

™M) Office Bldg., Makatl

WHY

Rusten’s Commorcial Corp. (Cebu)
Cebu Plaza llotel (Cebu)

Cebu Country Club (Cebu)

Sterling Froducts Inlernntional
nCl Fiberglass Inc.

Sime Darby

Goodyear VTire & Rubber Co.
Loynla Memorial (Chapels
Telnfunken Semi~Conductors

83, Soo

1,090,900
b: . .S‘-":'

11,599,000
N.E.
N'E.

1,084,800
630, 00
77,000

1,06, 600
3,314,400

134,000
1,032,900
16,628,300

N.E.
16,500
2,191,500
oLl ,300
621,500

N.E.
32,900
48,200
203, 600

N.g.

NIA'

N.Al

. N.A'

12,700
86,400
146,000
81,800
S, 000
M.E.




1 1 & RY 1 LU iNY

twivanced Hlcio-bDevices
Atlas Mining Corp.
Consolidated Canning/
FLastic Cont. Corp.
Mindanao Rattan Corp. (Cebu)
Ntillo’'s Rattan and Wood Ind.
Royal Match Inc. (Cebu)
Mackie Industries Corp. (Cebu)
Shembarg Harketing (Cebu)
Rubberwarld Phil.- (Cebu)
Virginia Farms (Cebu) ’

Total Estimated Savings

1Y FUEL wmeans Fuel ULl Equivalent Liters
=) H.E. means No Estimate

FHIIENT IAL ANNLNL
SNVINGS, FUEL

"HL.E.
N.E.

N.E.
N.A.
(Cebu) N.A.
N.A.
N.Nn.
N.N.
N.A.,
N.A.

15,026,100

3)  NA smeans Notl Avajlable (Still waiting for crepies o! report

from Cabu Division)




SECIUR

assnee
CEHENT

CUCO-VEL. 1 ALLE
oIL

POWER GENERATLUN
STEEL /M 1AL
PAPER

SUGAR

FUOOD PRUCESSING

BUILDINGS

ONIERS

LR i a1 D
ESTIHNIED FUIENIIAL SAVINGS

1v86
PULENTIAL ANNUAL
CurenNY SAVINGS, FOEL
BRaKkiRe L . - . . _ 1 '}
Frime White Cement Corp. 83, 00
Hew i i Lico-Producls 1 OUSH, 900
Franklin Baker Co. . - 6T M)
Semirara Coal Corporation 11,569,000
NFC Calaca Coal Thersal Plant N.E.
NFC Naga Coal Thermsl Plant N.E.
ARMCU-Maratenl-Noval iches 1,084,800
ARMCU-Marsteel~Taguig 630,100
Capitol Steel Corp. 77,000
Mataan Pulp and Paper Milis 1,086,600
Central Azucarera -de Tarlac 5,314,400
Vitarich Corporatlén 134,000
Asis. Brawery Inc. 1,032,900
SMC Polo Brewury 18,829,300
Ndwmiral Hotel - N.E.
Rustan‘s Comm ). Corp. (Uffice) 16,500
Hotel Intercontinental 2,131,500
PLDT Bldg. East Avenue 011,300
Univ. of Sto. Tomas 621,500
PAL Inflight Center Bldg. N.E.
PNAL Data Center Bldg. 32,900
PAL Office Dldg., Makati 48,200
PLDY Uffice Bldg., Makati 203X, 600
NMYC N.E.
Rustan‘s Commercial Corp. (Cebsw) N.A.
Cebu Plaza Hotel (Cebu) N.A.
Cebu Country Club (Cebu) N.A.
Sterling Products International 12,700
N1 Fiberglass Inc. 86,400
Rime Darhy 146,000
Goodysar 1ire & Rubber Co. #i,b00
Loyola Memorial Chapels 3,000
Telefunken Semi-Conductors N.E.

.
.




POIENTINAL ANNUNAL
siUnm LCUMIPNNY snViNgs, FUEL

ooeass asewnhas o aehessaeisees

advanced Micro-Devices
~ Atlas Mining Corp.
Consolidated Canning/
PLastic Cont. Corp.

Mindaneo Rattan Corp. (Cedu)
Atillo’s Ratten and Wood Ind. (Cebu)
Royal tatch Inc. (Cebu)
teckie Industries Corp. (Cebu)
Sheabarg Marketing (Cebu)
Rubberworld Phil. (Cebu)

ZZZZZZZT ZTZX
DDDD??N mm

Virginia Farms (Cebu) A,
Tetal Estimated Savings 45,026,100
MEREITRBNEE

1) FOEL mmens Fuel Uil Equivalent Liters
pe N.E. means Nn Estimate

3) NA means Not Available (Btil] uaitsng for copus of report
from Caobu Divisinn) )

L2




ENERBY ML)V
FUIENT LML SAVINGS LDENI IF LED

1986
SECTURS NO. OF COMPANIES ESTIMATED ANNUAL
= 1 22 T SeWReORTBOBRRRE SAVINGS
.m..
PA DA FUZL FOREX
.. (FUEL (USs)
. SBTBOOSS L 2 1 3 1]
Cemunt 1 - 83, 309 7,200
Coco-Vagetable Uil 1 1 1,121,200 926,677
Power Generation 3 | § 11,599, 00 1,000,140
Steel/Metal 1 2 1,811,890 156,225
P‘”r - ) § b § » 086 ’ =00 93 » 694
Suger: 1 - 5,314,400 438,242
Food Processing 1 2 19,982,200 1,723,U56
Wi Ledings 9 . 3 3,685, Su 317,767
Ulthers 14 2 331,900 28,618
TOTAL 31 12 43,026,100 3,882,439
s= us’ ssssssssss sasesssas
Notes: Fuel Uil Equivalent liters (FUEL)

At US ¢ 13.71/661 (Ave. CIF Prices, Crude 041,

Jan. - Oct. 19686);
199 liters/661 .






