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[ Outline of the Study, Energy Situation -
I. Introduction .

In March 198! the Japan International Coopera'tion Ageney (JICA), sent its {irst
energy conservation survey mission to Thailand to discuss with the Thai government tﬁe
possibility of cooperation in the field of energy conservation and details of such cooperation.

The government of Thailand requested Japan's cooperation’in order to pramate and
strengthen the encrgy conservation program in the manufacturing industry on the basis of the
discussions. _

JICA, in accordance with the request, dispatched a preliminary survey team to
Thailand in March 1982 to discuss with Thailand’s Nationat Energy Administration (NEA)
the outline of the study project. Consequently, NEA and JiCA signed “the Scope of Work for
the Study on Energy Conservation Project in the Kingdomn of Thailand” {Scope of Work) to
proceed to the study project.

JICA puShed for the Study by sending study teams to Thailand on four occasions
starting in August {982. ' _

This report was prepared in accordance with the Scope of Work and on the basis of the

results of the past survéys.

2, Background of the Study—Energy Situaiion in Thailand
(0 .. ay demand and suppiy

Thaieconomy has attained remarkable development over the past 20 years. Both
expansion of infrastructural investment, diversification of agricultural production
and industrialization mainly in the field of import substitutive industries, progressed

- rapidly.

In consequence of such economic development and changes in the industrial
structure, the demand for primary energy made a 10-fold increase from 1961 through
1982, But after the oil crisis broke out in [973, the rate of increase in the demand foy
energy dwindled to half or less than that before.

There has also been a major change over the past decade in the energy supply
structure. Petroleum remains to be the biggest source of primary energy. But, since
1973 dependence on petroleum and on imported energy have decreased sharply.

However, even now, the energy dependence on o1l and dependence on imported
energy in Thailand still remains at a high level of 60 pcréent. Therefore, the .cnergy
supply structure in Thailand is still apt to be affected by changes in the energy situation
abroad. Also. the ratio of Thailand’s cnergy import value to total import valuc, which
had stood at 10.4 percent in 1973, nearly trebled to 29.8 percent in 1982. The country
spends 37 percent of the valuable foreign currency earned from exports on purchasing
oil from abread, and this is seemed 1o be the main cause for Thailand’s chronic trade
deficits. '

Considering the final domestic demand for energy, the transport sector is the
largest consumer of energy, but the share of this sector in final energy consumption has

been decreasing in recent years. Instead, the shares of industrial sector, household
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commercial and other sectors have been increasing.

2) Energy stratcgies

The basic strategies in the energy ficld in the Fifth.National Economic and Social
Development Plan (1982-1986) of Thailand lies in lowering the external trade deficit
and reduction of cnergy dependence on imported energy. (imported oil).

| Under these strategies, the following energy targets are 'scl_forth:_'

A} To reduce the average annual growth rate of total energy consumption to 4.8
percent by promoting efficient use of energy and chergy conservation pﬁl‘tiClllﬂr!y in
the transport and industrial sectors;
B) Toreduce the amount of imported oil by 3 pércenl peryear during the Fifth Plan
period. :
C) Todecrease the ratio of oil imports to total energy consumption from 75 percent
inn 1980 to 46 percent in 1986.
D) To increase, by 1986, the oil refining capacity to 280,000 bbl. a day;
F) To increase the rate of electrification of rural communities from 36 percent in
1980 to 92 percent in 1986,
F) To increase the amount of oil reserve to 60 days, by 1986.

)] Encrgy conservation measures '

In order to improve the encrgy utilization efficiency in the transport and
industrial sectors, various measures are laid down in the Fifth Plan, and some of those
have alrcady been put into practice:

Also, in 1981 the Energy Conservation Ceuter was ¢stablished within NEA. This
center is engaged tn the following activitics at present:

A)  Providing technical service to industrial factories regarding energy audits;
B) Distributing information concerning energy conservation technologies;
C) Training in energy conservation {(seminars and conferences);

) Energy-conservalion demonstration programs _

Furthermore, aside from the said Energy Conservation Center, a plan to
establish a new private organization to promete cnergy conservation under the

financial aid of the government is being pushed at present.

As stated in the foregoing, energy conservation is ranked as one of the most
important problems in the energy policy system of the Kingdom of Thailand. In fact,
the future progress of industrialization and improvement of people’s living standards
in the country 'will run parallel with 4 more energy intensive pattern. Hence, it 1s
believed that more efficient use of energy will further increase in importance within the

country,

- Process of the Study

(Framework of the survey is shown in Fig. 1)

Iy - I:I_l order to'precisely grasp the energy utilization situation .in the field of the

manufacturing industry in Thailand, the study teams were sent to Bangkok three



times. These study teams visited 55 factories of the following 6 types of industry and
surveyed t_he energy utilization situation as well as the possibiiiticé ol energy

conscrvation, and made suggestions on what to do for more cificient use of coergy;

Type of Ceramics ) | Chemical .
. Paper Textile Metal ' Food
industry and glass _ and plastic
Number of )
_ : 10 9 9 9 9 9
factory
(2) During the factory surveys, the study teams cxtended to Thai counterparts

technical staffers who accompanied Lhe teams, 1_cchnical guidance on how to handle
measuring ‘instruments, and how to make cnergy audit, and thus transferred
' lec_h_n.o'!ogies to them. '

3) Parallel to the factory surveys, data and information reparding the cnergy
situation in Thailand were collected.

)] Folimﬁng the factory surveys, JICA dispatched a review team to Thailand to
discuss how to proceed with future surveys. Then a fourth study team visited Thailand
to.invc'stigate cﬁcrg)? conservation measures and systems cnforced in the industrial
sectors of the country. '

(3) Based on the results of the afore_méntic_mcd'survcys, the draft of the guideline for
rationalization of encrgy use, classified by type of industry, and the recommendation
of measures td.prnmote cnergy conservation in the field of manufcturing industry were
formulated.

(6) = The Study was conducted with the following points in mind.

A) Rationalization of fuel combustion

B) Prevention of heat loss by radiation and conduction
-C) Recovery and reutilization of waste heat

D) Prevention of electricity loss by resistance, etc.

E) Rationalization of conversion of electiicity into power, heat, elc.



1L Results of the Factory Energy Audit

I Factories Surveyed

{n ltem manufactured and capital group

No. of {actory

Items manufactured

Joint
venture with
foreign |
co (8)

Belonging

to Group

Others

Total

Cera;ic/ Glass
-Glass bottle, glass
Tile

Sanitary ware/insulator, others

2

Paper
Paper
Corrugated carboard

Textile _
Spinning/ Cloth weaving
Nylon po!ymerizat'ion/ Spinning
Socks

M.l
Steel bar for concrete
PC Wire, Wire
Foundry
Tractor parts

Nail, screw, bolt/ nut

Chemical/ Plastic
Organic chemicals
Inorganic chemicals
Gas separation .

Plastic moulding

Food
Marine product canning
Oil and fat, IFeed

Alcoholic drinks

Total

28

55




@) -Fuel oil consumption per factory (Lignite is converted in heavy ail equivalent.
Excludes L.LPG and fuel for power generation)

[ Consumption |  Ratio |
myear or less 499,
1,000 ~ 3,000 kl/year 36%

3,0{)0 kl_jgfear and more 15% R

(&))] Eleetric power consumption per factory -
- Consﬂnp{ion N Ratio
10 X 10" kWh/ year or less 809
6i 20 X 10° kWh/year T 9
lﬂ)ﬁ( 10° X Wh/year and more H%

Siate of Encrgy Management

(H Gencrally, the management is highly concerncd about energy conservation.
However. only a {ew factories establish and notify definite policies of the enterprise
and concrete target values.

{(2) The factories which have some energy conservation measures cnforccd have

_reached 2/3 of the total number.

(3) The {actories which provide an opportunity for discussion of energy problems
have reached approx. 409 of the 1otal number. The majority of these {actories make
use of general staff mutmgs [or the discussion. Only three factories havea spccmhzed
ad hoc committee for encrgy conservation. One factory once had a committee devoted
toward energy conservation, but abolisehd 1t because of its lack of know-how for the
operation of the committee. _ '

{4) At 9 factories, the QC circles are already off the ground ccntelmg around the
staff. These circles arce also being prepared at ane other factory. Nevertheless, they
have not reached a stage that their QC circle’s activities are successful with favorable
results for cnugy conservation.

(5 The suggestion sysiem is established at fdcloncq equivalent toapprox. /4 of the
_total number, but it is basically not operated.

0) Energy consumption is being recorded by factories equivalent to ’1ppr0\ 60% of
the total number. _

However, any appxopnaic measures taken whenever necessary through calcula-
tion of the encrgy consumption rate, preparation of a control chart, and analysis of
causes of demand variation. that is, management through data, are not fully
implemented. The same is true about quality and yield.

(7) Staffarc often sent to external seminars. However, internal “transfer education”
by the staff who have participated in the external seminars is basically not carried

through.



ltem Ce(‘;‘l";';si“" | Paper Textile | Metal Clll)?gif:li Food Total
Company policy
e Establishment and notification - - 2 2 2 4 10
of target values
» Measures hitherto taken 5 6 9 5 7 5 37
Participation of zll personnel . _
» Setting up of committees 3 2 7 4 4 2 22
« Project team - 2 — - - 1 3
_eQC circle I - 2 4 1 l 9
e Suggestion System 2 2 i 1 [ 14
s Appeal to employees 5 2 4 4 4 6 25
Management through data
* Grasping of daily consumption 8 4 6 3 4 8 33
© Grasping of consumption by 6 2 6 2 5 6 27
process ]
s Calculation of energy 5 5 3 4 4 3 24
consumplion rate
e Preparation of control chart i i 1 i 1 2
s Analysis of causes of demand 1 1 2 - 2 3
variation '
Technolbgical leveling-up of
employees
s Participation of staff in 6 5 6 7 6 9 39
‘external training courses i
& Education of operators 1 — 3 i 1, - 6
» Information exchange within - - 1 - - 1 2
the same industry
Total no. of factories 10 9 9 9 9 9 55




3. Answers 1o Questionnaire “Problems Encountered in the Promotion of Energy
Conservation,”

Qurstion Sunynarized Results of Three Surveys

(1) Prospret of encegy price & not clear,

{2} The proporticn of éncrgy cost in the
whole cost of enlecprise is small,

{3)  Increasz of eneigy cost can be covered
by 12ising the prices of products.
{4)  Instabifity of energy supply.
{power stoppage, ¢le.}
{5}  Shorlage of engincess. . e
(6)  Difficulty in obtsining good cnergy
conservalion equipment.
{7y . Informalion such asactive cases is not-
easy to oblain. . .
(8)  Systém of research and development
is not sufticicnt.
(9}  Sheriage of {und for facillty improve.
ment,
{19)  The facifities are superannvated, :

(11} Employer congciousness it low.

{12} Ma personnel are avadabie who can
educate the employees.

{13} . Shortage of measusing equipment,

{14} No ilme to apalvze encrgy cpnsump-
tion rate. . )

£15) Shortzge of Informslion on govern- |
ment’'s megsoies.

{16} Shockage of government™s subsidiary
measures.

(173 Others




4.

Problems of Heat Control

(1
A)
B)
Q)
D)
E)

(2)
A)
B}
C)
D)
E)
o)
G)
H)

)

J)
K)

(3)
A)
B)
&
D)

E)

F}

G)

H)
y
H

A)
B)
C)
D)
E)

Rationalization of Fuel combustion

Incorrect air ratio

Incorrect [hme direction because of the wrong mstzt]latlon of the burners
Oil leakage from the burners

Shortage of control instruments

No concern about the guality of fuel oil

Rationalization of Healmg Cooling and Hcat T:ansfel

‘Insufficient cleaning of the heat transfer surface

Large heat capacity of objecté other than those for heating

Exceedingly high steam pressurc

Inappropriate furnace design and capacity

Defective charging of objects to be heated

Insufficient utilization of heat obtained through the preceding process

Faulty air purgé during steam heating ' _

Room for higher-cfficiency equipment for the evaporator, furnace and other
eq1!1pmcnt '

Necesslty of reducing dehydrating heat energy through mechamcal separation of
higner cfficiency

High rejection rate of produets

Defective boiler feed water treatment

Insufficient water blow-down for the boiler

Prevention of Heat Loss by Radiation and Conduction, ete.

Considerable heat radiation from the furnace wail

Uninsulated steam-using facilities and piping and deteriorated insulation

No installation of cover on the hot water of tank

Inadequate provision of enclosures, hoods and lids for drying equ1pmem and
melting furnace

Necessity of reinforcement of insulation of the upper surface of a tunnel kiln
truck

Unsuitable color of the heat radiation surface

Steam leakage from valves

Inadequate maintenance of steam traps

Inappropriate blow-down quantity of boiler water

Recovery and Utilization of Waste Heat

Roomm for the recovery of waste heat

Room for the recovery of waste pressure

Room for the recovery of condénsate

Insufficient utilization of flash steam

Inadequate handling of recovered waste heat



5.

Problems of Electric Power Control

(H

(2)
A)
B)

e
D)

3)
A)
B)
G

I

E)
F)

Rationalization of Conversion of Heat to Power
{nsufficient use of heat of diesel generator {or emergency

Prevention of Electric Power Loss by Resistance, clc.

‘Room tor the improvement of power factor

tnsufficient efforts to suppress peak demand

Room for the reduction of loss in the transformer

Inbalance of 3-phase current

Insufficient maintenance and shortage of control instruments
Rationﬁlizatiqn of Conversion of Electricity to Power and Heat, cte.
Room for the reduction of power for fluid transport

Excess capacity of some of electric motors

inadequate maintenance of power transmission belts

Room for the rationalization of lighting

Reinforcement of insulation of electroheating equipment

Recovery of fluid pressure



Lot'es | 0Tt ﬁ L _ 01€'s | 09¥ el ) L6T6T | 6IEpT 1woAfE "AInba 1o Aapsl] UONAWINSUOD jenyd
ﬁw.m: osl) (1 Am.mwv (z'o1) {(1rig) (zzl) {510,
$TT'S1 | 800'T | - 708 0LE 1 TLET | SIT9 LS6°T
(Te) g0 (8°%) (1'8) () @ :
: ; . 810 .
pLO'E | - 7L £bE - 689 | zzo't | 8v9 1]9aans
m ‘uigs]s Usely jo UoIezImn
STY'Y 18 157 LES 192 ‘pUE 3185UAPUGH JO A10A0DRY
082 087 *prny sse001d jo sFuryoxe 1esH
. . "ol 91SBM JO 1Bl
96T 991 €1 21584 JO UOTIBZI[HN pu¥ AI2A0DaY 1ea(
. : 'sed jsneyfxe Jo jesy 21sBa JO UONBZI[HN
cLO T 11 1€1 77 197 REG 81524 JO UOTIRZI[NIN. PUE A13A000Y] “pup Aisacoey
:l.m.v NGRS {g¢) EEA {s'¢) (L2l S.mu 1230190
s1s'g LGt Si¥ 01T iLy 108. [tel
€. £ 2,09 Vwﬁms mus“ﬂwwm *ealt UOIIBIPEI ID][BWS
61 R 10 . s ‘afeyea] WEAIS JO ULOTIUIARI]
J,001> Cuip{[suun ‘Kipurnh
. 10 Almau jo Jhuen
027 6 1€ auoz SuLiy jo 13jeM MO0 JO uonEZILNd
0l 0! ooeyns taddn) *ANAISSTITS adrgIns SuliamoT]
59F 9 B9 r 1Lg D 0GT> 30BUINY "pOOY pUB J3A0Z JO UOTIE[[2ISU] .
. ° gun(aw-sse}d "WIea)s Juisn Ssalifioe] “yoINPUOD
LEDT ¥9E 4 sl 61F 1ng ApmaN Jo. uon RISy JO JUAUIVDIOFUIAY pue “UOIIDAUOD
. amjesadiua) -9FBLIIRO pUR SoBUIN ‘uoneipel Aq ssol
1pg'l o]:31 Oy 127%1 aelIng JO UO{IR[(SUL JO JUAWSDIOTUIRY je2Y JO UOTIUIASI]
_ : A3JSUEL)
(9'%) (913 (o 81) {--) €6 - ‘poyiew Sunesy pue ssacord jeay ‘Jurjoo? ‘Suneey
SEF ¥ €17 | - a1 € ¥zi'e - uononpold jo juswascrdwl]. Jo uonezifeuonIRY
o ] xew D067 enjeradwe) B
?;ﬁ G.mu (90 0w 913 (L) (s sed jsnegxy . 588 :
00Ty | 9T0°1 P $91 607 | 8991 | 8801 (st :enj piog) | Isneyxa jo amieradwal dutiamo UOHISRGUIND 131
Xew €71 OLBI NNV "o11RI 18 JO JU9WRA0Id W] Jo uonezijguoney
amsRidf .f . ssg| . )
Hat A noo,; f [HEIE ANxs atng o/
t’i jeAwey | s hag. e 1m..i it JuswaAa0ldiu] I0] s3a1e ], urayy UQTIBOTJISSR])
L Afyd "ainbo o Aaesyy - Juawsscrdiiy Jo 5109157 pajoalorg : -

‘uenduImsuoa 03 25 Uy opRISUEsW {

)

$109)J9 po1vafoiy pue wwdwsaoldwy sog s1edae 9

10



T
0SU'p9¥| LL8'BT | bL8'1E | T6T'EL | 019'61T] 616'6L | 8LS'OE ®IAMYMY 01 uondwnsucd 1amod 311997
(¢¢ (e {+'v) Q.C (€%) {0 {3 101
ILF 1Y) +68 68€°T | LLTT LB1°L y5T 0L¥
(1e) (o | O (80) {Te) (=) (rn
{
L¥8'6 1 S8L |- LTI 8% P96°9 vT Sve Frenans
Jugwdinbs
c7¢ . ¥4 Aous1olyys ydiy jo ucnesddy
796 ¥96 "AG10U2 93SEM JO AISA0IRY
S8L 97 [A4 6% #99 [ 6 BUnNYSIy 10 wolzezRUCTIRY
. nuswdinbs Jurizay
7oL 611 REE 05T LE STI193[9 O §SO 1By JO UOLIONPeY
‘23104 1010W JO UciezZIWNIIAQ
(A4S A4 ¥L 4 Lyl oF / Aieded 1ojour yo sueyl
ORI IR93 Jo aFueyD
519 L 0L /119q uorionpuos Jo JuswsACI W]
c16h 206t L " pro[ BUINOTIIpUOD-ITE
m [ . dund ‘013 »HNQ.:
€9 L3Z £6 L1 LET 191eIsdyar [ 108sa1d o0 ‘romod o1 A7101130913
‘uoneirodsuel) JO UoISIRATCD
pInyz 107 ramod Jo ueponpsy JO ZOIBRI[BUCHIEY
(£°0) (o) | oy | o) (o)} (€0 | (o) o
bes't | =0l Liv oz £z 027 Pzl Fraoans
"AJUSIO IS 19118AUOD
c
£ mmx Aousnbeiy 1o Juswescidwj 218 ‘aour)sisar
1907 [ 9L b PIg 181 60T LE UNWIRILL 655§ "SSO] IIWLIOISUTI] JO UOTIONPIY AQ SSO A112T1393]8
A g o) 591 75 I L8 101087 Iomod Fuialacey 10308} Iamed jo Jusurarordiu] 30 uonusAslg
‘339 ‘ramod
©3 183y JO UO[SIIAUOD
10 uonEZi[RUOLEY
onsug/ sse|ey .
7o, poo,g ooy amxal 1adeg
[E3filiay wrerasy EmEu}oEEH I0j] s3e81m], ureiy UQIIBILIISSEL)

AfUmi 01

justIaaordw] jo §393337 peioeforg

11



Effects as extended to Thailand’s respective entire industries

— _ Fuel Electric Power
- .
: k®/year Mwh/year _
Ceramic / Glass 6,500 (46%) 1,080 - (35%) .
L
Paper 18,600 {(33%) ; 510 (33%)
Textile S 10,600 {13%) ' $5,400 (13%)
Meral 7,500 (25%) 5,000 (25%)
Chemical / Plastic 21,100 { 4%) 36,500 ( 4%)
[ Food 12,400 ( 6%) 52,500 ( 2%)
Total 96,700 151,090
( } Coverage rate (%)
-Calory of the above keal/year Kcalfyear
(A) 0.94 x 10!2 ' 0.13 x 1ot=

" Total cansumption by _
Thailand’s manufac- 30,557 x 1012 7,709 x 10+?
turing industry (B)

A/B 3.1% . 1.7%

Note : {B) Thailand Energy Situation 1981~82



HI1, Guideline for Rationalization of Energy Use

1 Composition
The guideline has been prepared Tor the six industries ol
Ceramic and Glassware,
Paper,
“Textile,
Metal,
- Chemical and Plastic, and
"Food;
* and in addition, the technical measures common to all industries above have been extracted
and suminarized as:
Boilers,
Utilization of Steam,
Electricity, and
Process Measurement,
Guidelines by industries are composcd of chapters of:
Character of Guideline,
Characteristics of Energy Consumption,
How 1o manage Energy,

Rationalization of the Utilization of Encrgy.

2. Character
The guideline has been made of the following characteristics:
(1) Purpose of Application '
A) Reference for Plant Engineers conducting Energy Conservation Measures.
B) Manual for Enecrgy Audit.
C) Crifcria for Judging Progress of Rationalization.
D}  Text for Seminars.
(2) Level of Description
The Level of Description has been made to have the enginéers, from 4 to 5 years
after graduating from universitics and not engaged i a specific industry, understand.
z)) Scope of Description
In order to cope with the status quo of the Thai Kingdom, the description has
beew limited to processes and facilities existing in the factories surveyed.
(4)  Contents
The description ranged over the basic technical items, referential numerical
values, energy conservation techniques, referential rmprovement instances and
reéords, and improvement target values. '
(5) Future Treatment
There are many factories in the Kingdom of Thailand apart from those visited

during the Study, where varied products are made by various processes. Energy

13



conservation technology is also in progress year alter year, and new knowledge is born
there, Accordingly. we expeet that Thailand would intcgrate foritself the information
obtained by the future factory energy udit, ete., one by one, on the basis of the present

guideline, supp!cmcnting_and expanding its technical prestige.

3. Characteristic of Energy Consumption by Industrics

Here the deseription LO\’CiCd the manulacturing processes and major facilities and
cqmpment for what are common to sevéral factories surveyed. The writing level is tailored to
fit the understanding of engincers not engaged in a specific industry, added, if necessary, with
the basic matters, like theories, ete. For chemical industries, however, the process is varied
combinations of unit equipmem, inability to point out typical manufacturing processes, and
cxplanations of cach unit equipment could be found in later chapters. _

Subscquently, as energy application state, energy consumption states of industries by
power/thermal or by processes are described, and the poiuts= to emphatically be dealt are
shown. In addition the actual record data in Japan are supplemented as much as possible, for

comparing to the states in Thailand.

4. How to manage Energy
Energy conscr\-‘at_ioh in the manufacturing industry could not obtain a sufficient
results by facilities improvement only. All managers, technical staffs and operators are called
essentizﬂly for grappling it with volitions.
Energy control ts defined to be a systematic effort in achieving energy conservation.
Major energy contro} items count the following four.
n Clarification of Management Policy

It is necessary first of all that the management indicate concrete targets and
policies, and ask for the collaboration of its employees, Then its departments and
scctions plan exeéution programs corresponding to their respective 1‘01&3. and start the
pmctlcal activities going,.

(2) Rearrangement of System for Plomotion _

As energy conservation activities involve a number of persons, appointment of a
coordinator who deals with the entire progress as a core, as well as creation of a
committee who conducts commumcatlon coordination and examination of problems
‘within the plant, would be effective for promotion of energy conservation.

Onthe other hand, the QC circle involvi.ng operators is expected to contribute to
ENCIZY CONSCIvation mmrecily through not only energy conservation divectly but also
improvement of producnon and quality.

{3) Scientific dlld Systematic Actlvmcs
_ A sc:entmc control, not limited. to energy conservauon in order to promote
improvemem in _thc plant. measures necessary operation data, analyzes the data and
looks for the clue to solve problems, is indispensable. _

Further, systematic activities for elevating the technical level gradually are

- necessary, by cycling so called "Dcming Circle”—(1) to plan improvement counter-

14



measwre based on data, (2) to excewte, (3 10 follow the results, {(4) to conduct necessary
modification and to execute apain.
4) Furnishing Education and Information

As the employees become to be able to point out not only pi‘oble.malica! points,
but also to proposc improvement measures, the tentions to participate would further
be clevated, so it will be nccessary to reinforce the intra-company education by means
of scminars and guidebooks. '

Furthermore, in order 1o stimulate the desire for im;imvexﬁcnt, an activation ol

information exchanges among people of the same trade or with uscrs is expected.

5. Rationalization ol Energy Use

Significant encrgy conservation measures were selected from among those for every
industry, taking notes of concrete methods, theories and evaluation methods, and include as
many as possible successful instances in Japan. '

" Among major countermeasures, those which could be expressed quantitatively the
degree of excoution, for exmaple airratio, outer wall temperature of furnaces and equipment,
combiistion xhaust gas temperalure, etc., have been quoted with judgement criteria showing.
desired execution levels.-

Standard for cnergy.consumption rate by industries vary greatly with manufacturing
conditions and ploduct specifications, rendering uniform displays nonsensical, but some
products with relatively smali differences in conditions or specification, €.g., writing paper,
craft paper, center core and board, have becn shown with unit targets. Also, sone facilities
with & relatlveiy stable or constant manner of application, that is, induction melter, arc
furnace and ceramic oven, have been indicated with unit values and instances of the results of

heat balances by scales as references.

15



1

v, Recommendation of Measures to promote Encrgy Conservation

Introduction
H Here. the word “encrgy conservation™ means ratlonah?dtmn ol energy use. So

cnergy conservation is not to restrict cnergy consumphon compuisorily, it is
compatible with economic development and improvement in living standard.

(2) Promotion of energy bonsumpuon i the Thai manufactuung mdustty has a
great mgm!:cancc It is, however, not appropriate tosce chang,es in industrial structure
asa means of attammg energy conservation. Regardmg 1ndust: ial stmctum] changes
as a postulate, energy conservation should be aimed at on the individual enterprise
level. . .

(3 Energy conservation is carried out by individual enterprises. The role that the
government is expected to play is to motivate, supportand encourage enterprises. The
government’s role is discussed here.

(4) The objectives the govemment seeks to 'mam through energy consexvatlon and
the priority given to enetgy conservation by the government, are not_always the same
as those of entefprisc. In order to fill up sucha pei‘éeption gap, close communication
and cooperation between the government and enterprises are indispensable.

1.ore, the word “government” is used in a broad sense 1o include semi-
governmental organs, ‘ ]

(5)  Though energy conservation is rather an unattractive task, it brings about
uncxpectedly substantial results which pay fully a considerable amount of funds and
manpower, |

(6) The following are the unnu,dlate targets of the government’s measures in the field
of manufacturmg mdustly
— Motwatlng entrepreneurs to carry out energy conservation
— Improvement in energy conservation technical level of enterprises
~Providing conditions for investment in energy saving equipment

— Establishment of the Energy Conservation Center

Motivating Entrepreneurs to carry out Energy Conservation

H To develope energy conservation. campaigns powerfully focusing on entre-
prenenrs. ‘
V3 To put the recmdmg/lepmtmg scheme on fdctory energy use situation into

practice at the earliest possible date.
3) To adopt a commendation system where the government commends factories

{workshop groups) excellent in energy conservation regularly.

4 The government’s intervention in energy prices must be decided on with utmost

prudence not only from the viewpoint of encrgy conservation but after an overall
comparative study of the priorities of many policies which the Thai government now

confronts,
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Improvement in LEnergy Conservation Technical Level
(I ~To train engineers who can play the central role in promoting energy
- conservation, by encouraging or obligating the appointment of energy manager for
factories where more than a given amount of energy is used.
(2) To reinforce seminars on energy conscrvation technology and to hold them on a
planned and systematic basis. .
(3) As for distribution of printed matters on energy conservation technology, to lay
emphasis on the following:
*Fos_tcring anall-around c:icrgy conservition technology monthly magazine
. —Collecting and introducing successful (unsuccessful) energy conservation cases
- Promoting cooperation among the organs concerned
4) To secure sources of energy conservation technical information by the following
methods: ' '
— Creating a system to collect, accumulate and provide both foreign and domestic
energy conservation technology information on a centralized and sysiematic basis.
— Establishing coustant information channels by permanent cooperative relations
with overseas energy conservation promotion agencies
— Organiziﬁg circles of experts on energy conservation techno!ogy, and-applying their
expertise to the g'ovemment’s information services:
(S) To support energy conservation exhibitions sponsored by makers and to
disseminate, making use of the opportunity of exhibition, information. .
Also, to hold regularly a dissemination convention of successful cases attained by
small group aectivities.
{6 To elevate the technical level of the consuliants as well as to expedite utilizing
their expertise, by installing a system to officially qualify the consultants.

{7 To develope the existing and planned factory energy audit services favorably.

Providing Conditions for Investment in Energy Saving' Equipment

(1) To reinforce the preferential tax systems for investment in energy saving
equipment (tax deduction, accelerated depreciation).

Above all, specifying the subject equipments clearly, as well as making them

known widely, is absolutely necessary,

(2) Ta install a system where the third-party orgamzatlons certify the competenec of
the'equipment covered by the preferential tax system. _

(3} To arrange and expand the financing system for irivestment in energy saving
equipment, inaccordance with the progress of energy conscrvation measures taken by
the industries. '

{4) To install a'system where public organs offer guarantees to smaller enterprises.

{5) To increase the subject factories and industry types of the energy conservation
demonstration program.

(6} To install a system where the government leases meters and universal equipment

useful for energy conservation.
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(7} To give aids (subsidy, tax deduction, special depreciation, lmv—inlcrcs? loan) lo.
activate R&D of manufacturer, cte. of cnergy saving L‘qu_ipménl and materials,

(8) To expedite improvement of performance and spread of energy saving equip-
ment and materials, by in.i;m‘]_ling asystem where the government approves eq kipment
and materials fulfilling a certain standard of performance.

(N For the government {o commend cxecllent cnergy saving equipment and

materials.

Points to be kept in mind in operating an Energy Conservation ?entsrr'

(1) The viability of the Center wholly depends on the confidence it acquire from the

enierprises. In order to acquire the confidence, the Center must keep close relation

© with the enterprises, by

— 'l‘ak.inga measurc (working rules and others) for not letting out any secrecy it gained
from enterprises.

— Establishing a planning committee consisting of influential engineers from the
industry, .

— Providing chances of technical exchange through organizing study circles of
corpo:ﬁte ehgineers,

— Keeping close relations with companics by sending useful information periodically
to member companies, _ '

mSending uscful information periodically to member companics,
Also, it must win a good appraisal among the industry through acdmuﬂating
accomplishments useful [or energy conservation in indusiry. by

— Employing capable engineers and sending thém to overseas traiﬁing. Salarics of
almost the same level as private companies should be offered for getting them to

~stay longer.

— Organizitlg a brain trust consisting of private engineers, consultants and university
professors for getting their advice.

—Arranging a system to accumulate and quickly provide much information.
Introduction of overseas techunologics is also important,

—Playing the role of go-between between the government and companies.

{2) In order for the Center to atiain the 10:1g~terln and stable evolution of its
business, sound financial health must be maintained. Because of its characteristic
dependence on software (technical information) fora source of income, a considerable
amount'o_feffort Istequired. To maintain sound finance, the Center must ensure the
stable income, by
é-lncreasing the member companies (membership fee) through provision of useful

service and special benefits to them, ’

e Encon;agling the ei_lt:crp_riseé sfmngly to under-g'o' factory energy audit periodically
and to s_end their engineers to the seminar held by the Center,

. —Taking ch'érge of boiler inspection on behalf of the government,
‘Also, it must curtail the fixed expenses, by
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-~ Reducing full-time employee and entrusting the business in executive phase

(research, energy audit, technicat guidance and seminar, eic.) to the outsiders as
much as possiblc.

And also, it must diversify 1ts business, by

— Dcve!opmg active sales acilvtllcs and training engineers who are competent for
elaborate energy audit services that requires advanced tu,hnology so that the
Center may secure the clicat factories which are its major income sources,

— Directing its efforts also to the training and publishing business.
In addition, the center should, _

--—Coordiﬁatc‘ with the other organs pursuing the same kind of business, so that

competilion may not arise, _

~— Ensure that the Center may be indemnuified from any results ensuing from advice
givg-:il at the time of encrgy audit. '

— Insure apainst injury 1o any person or damage involved in energy audit.

6. Conclusion _

It is only the first step for promotion of cnergy conservation to institite various
systems and organizations. Until noticeable achievements are made, many j'car's will _bc
needed. What is-particularly required is the government’s lasting zeal and concern on 'energy

conservation.
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