
                                                                                     

 
 
 

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION  
Vienna International Centre, P.O. Box 300, 1400 Vienna, Austria 

Tel: (+43-1) 26026-0 · www.unido.org · unido@unido.org 

 

 

 

 

OCCASION 

 

This publication has been made available to the public on the occasion of the 50
th

 anniversary of the 

United Nations Industrial Development Organisation. 

 

 

 

 

 

 

 

 

 

 

 

 

 

DISCLAIMER 

 

This document has been produced without formal United Nations editing. The designations 

employed and the presentation of the material in this document do not imply the expression of any 

opinion whatsoever on the part of the Secretariat of the United Nations Industrial Development 

Organization (UNIDO) concerning the legal status of any country, territory, city or area or of its 

authorities, or concerning the delimitation of its frontiers or boundaries, or its economic system or 

degree of development. Designations such as  “developed”, “industrialized” and “developing” are 

intended for statistical convenience and do not necessarily express a judgment about the stage 

reached by a particular country or area in the development process. Mention of firm names or 

commercial products does not constitute an endorsement by UNIDO. 

 

 

 

FAIR USE POLICY 

 

Any part of this publication may be quoted and referenced for educational and research purposes 

without additional permission from UNIDO. However, those who make use of quoting and 

referencing this publication are requested to follow the Fair Use Policy of giving due credit to 

UNIDO. 

 

 

CONTACT 

 

Please contact publications@unido.org for further information concerning UNIDO publications. 

 

For more information about UNIDO, please visit us at www.unido.org  

mailto:publications@unido.org
http://www.unido.org/




I 1.0 
I -·---

28 11!111~ 

le 1111122 
\r, I_ 

111111.1 
' 11111

20 

lllE0 

111111. 
25 111112~4 111111.

6
-= 

~ J11 r, f { r 1 r, r if • t ; 1 f , , r J: 1 J r 1 r 1 r i r f · • r r, r i /, ~ i r 
•i;,· .•,;, ,. ··'' :. ' ·:.•,' ;,,,· 

' ,', O I ' (, ; j • i j i f ; I i ' j • ~, O ;, ' i • I (, ' 

: ' • j ' ' ~ 



.. 

( 

.. 

llnited Nations 
Industrial Development Organization 

Expert Group Meeting on the Energy-related 
Equipment and Technology 
Vienna, 19-21 Decembec 1983 

* This document has been reproduoed without formal editing. 

v.84-80199 

Distr. 
LIMITED 

UHIDO/PC.87 
5 January ~984 

English 



·~·-1 

~ 
... ~ .. . 
; 

-- 6. --, .... 
\_, r. c~ 

1. As a preparation for the Second Consultation on the Capital Goods Industry 

with Special Emphasis on the Energy-related Equipmen~ and Technology, an 

Expert Group Meeting on Energy-related Equipment and Technology was held in 

Vienna from 19 to 21 December 1983. 

2. The meeting was opened with an introductory statement by the Head of the 

Sectoral Studies Branch of UNIDO. He described the purpose and objective of 

the meeting which was to vrepare terms of reference for a set of country case 

studies, as a contribution to the Second Consultation. 

3. The secretariat introduced an ad-hoc information document prepared by a 

small Expe~t Group Meeting oa Energy-related equipment and Technology convened 

in Vie~na, From 10 to 12 October 1983. Ttis document included draft terms of 

reference for the co~ntry case studies. 

4. After the genera:;. discussion of the rec0Dm1endations of the First 

Consultation on the Capital Goods Industry and the preparatory work for the 

Second Consultatior., the particiFants made a review of the ad-hoc information 

document and agreed on the detailed terms of reference !or country case 

studies (see Annex A). 

5. The list of participants appears 1n Annex B. 

• 
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TERMS OF REFERENCE FOR COUNTRY CASE STUDIES 

ON THE ELECTRIC POWER EQUIPMENT 

l. Selection of equipment 

Annex A 

Case studies w:;.11 mainly co·1er the following equipment (cf. SITC, Rev. 2, 

UN/ST/ESA/SER.M/34/REV.2) - see also Annex I: 

Division 71 : Power generating machinery and equipment (excluding nuclear 

reactors) 

711: Boilers, other boiler house equipment, steam turbines. 

714: Gas turbines 

716: Electric motors and generators 

718: Other power generating machinery (including water turbines) 

Division 77 : Electrical machi~ery, apparatus and appliances 

771: Electrical power machinery (transformers, static converters, 

inductors, etc.) 

77 2: Switchgear 

773: Equipment for distributing electricity (excluding low voltage 

domestic installations and apparatus) 

Note: Transmission towtrs and poles and associated parts (such as insulators, 

fittings, etc.) are also incli•ded. 

2. General and statistical information (for the description of terms and 

energy ccaversion factors see Annex II and III, respectively): 

a) Domestic production of primary energy (coal, other solid fuels, crude 

oil, natural gas, hydroelectricity, nuclear electricity and geothermal 

electricity) and their utilization rate (in Terajoules, TJ, for the last ten 

years, if available; see sa~ple table in Annex IV); 
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b) Past and present data, planned future projections for electrical 

energy generation and consumption (installed capacity in MW for hydro, 

conventional thermal, nuclear and geothermal power stations; elect1:~~ty 

generation in GWh; generation per installed capacity in GWh/MW; consumption by 

industry and construction, transport, and household; ownership of generation 

plants, public and self-producer; see sample table in Annex IV) 

c) Historical development of agencies and/or bodies (governmental, 

private, regional) involved in generation, transmission and distribution of 

electric energy (including specialized planning and financing institutions). 

d) Plans for development of electric power generation, transmission and 

distribution (large-scale projects and rural electrification; with special 

emphasis on micro and mini hydro electric generation). 

3. Specific information nn the national electric power system 

a) Existing electric power generation plants, transmission and 

distribution system~ (type, capacity, local content and foreign supplier, see 

sample table in Annex IV). 

b) Maintenance activities: 

c) 

1. Maintenance facilities, spare part supply and repair and 

maintenance management. 

11. The role of foreign technical ~ssistance 1n repair and 

maintenance activities. 

111. Training for repair and maintenance, including the role of 

foreign technical assistance. 

1v. Role of repair and maintenance activities 1n the creation of 

domestic production ;apabilities and its impact on the mastering 

of technologies. 

The role cf domestic and foreign engir2ering companies and/or 

consultancy services in planning, carrying out the feasibility studies and 

supervising the erection of the power system. 

.., 

• 
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d) Information on the domestic civil works capabilities and their 

utilization in the electric power system projects. 

4. Domestic production of electric power equipment 

a) Macro-economic data for the electric power equipment industry 

including estimated 1983 figures (at current and constant prices - US$ if 

available): 

1. Gross producti0n (also quantity data if available); 

11. Manufacturing value added; 

iii. Exports and imports; 

1v. Employment. 

b) Historical development of the electric power equi?ment industry (Lhe 

progression in the locally manufactured equipment, the organization of 

production facilities, licencing agreements, the role of state in the 

development of this industry, etc.). 

c) Types and quantity of existing electric power generation, 

transmission ana distribution equipment which were domestically manufactured 

(volume, value, manufacturer, local content, technology sources; see sampl~ 

table in Annex V). 

d) Organization of production: Total number of electric power equipment 

manufacturers and for each main producer: 

1. Name, address and date of foundation 

ii. Size (annual turn-over and employment) 

iii. Capital formation (domestic-private or public, joint venture dnd 

subsi.Jiary) 

1v. Technology sources 

v. Main products and their local content. 

vi. Subcontracting policies and the problems with subcontractors. 

vii. Diversification (either a specialized company producing only 

electric power equipment or a multi-purpose unit al.so 

manufacturing other capital goods) 

I 
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e) Mastering of technology: 

i. Assessment and evaluation of the indigenous development of 

technology at industry and national levels through: 

- Training 

- Adaptation 

- Research and developmeut (with special emphasis on the 

mastering of design and development processes) 

(Including the role of foreign technical assistance from 

developed and/or other developing countries in the above 

mentioned activities.) 

i1. Assessment end evaluation of the import of technology through: 

-Licencing (parties involved, conditions, related national 

legislation, etc.) 

-Joint ventures with foreign companies 

-Subsidiaries of foreign companies 

f) Constraints on the domestic production of electric power equipment 

and measures that have been and are being taken to remove these constraints: 

-Mark~ts 

-Financing 

-Infrastructure 
·; 

-Manpower 

-Technical and technological barriers 

-Lack of negotiating skills (~.g. licensing, transfer of technology 

agreements, etc.) 

-Other constraints 

5. Linkages with the other capital goods industries (for a list of capital 

goods, see Annex V) 

a) Supply of raw materials (in particular steel, copper and aluminium) 

and intermediate products to the electric power equipment industry. 

b) Availability of services of basic facilities (casting, forging, etc.) 

for the electric power equipment production. 

• 
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c) Experience of the multi-purpose production and assessment of future 

possibilities (the possibility of utilising the capabilities to manufacture 

the electric power machinery for the production of other capital goods, and 

vice versa). 

6. Policies and strategies 

a) National energy and industrial policies (importance given to the 

national capital goods industry in general and electr~c power equipment 

industry in particular, in planning, in foreign currency allocations, in 

implementation of investment prograumes, etc.). 

b) 'nle role of government (state enterprises, incentives, protection, 

training, government purchasing and market manipulations through legislation, 

etc.). 

c) Past and present experience of and f•iture opportunities for the 

co-operation with other develop~ng countrie~ on bilateral and/or multilateral 

bases: 

-Technical and economic institutional framework 

-Sale/purchase of equipment with favorable terms 

-Export/import of technology 

-Technical assistance (including training) 

-Exchange of technical and commercial information 

-Joint projects 

-Other areas of mutual interest. 

7. Measures to be taken to increase the domestic production of electric power 

equipment and to improve linkages with othe~ capital goods industries. 

(!~eluding action oriented recommendations for developing the electric 

power equipment industry; roles of public and private sector; bilateral, 

regional and international co-operation; role of international organizations, 

etc.) 

8. Other energy-related technologi~s: Domestic production of energy-related 

equipment other than electric power equipment. 
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RELATED GROUPS OF SITC DIVISIONS 71 AND 77 

Su~p It.o::a 

SEC'l'IOH 7. t'.ACHINERY AJll> TMJISl'CltT ~M:m 

Tll 

?12 

716 

711.1 

711.2 

711.9 

716.1 
116.2 

718.T 
118.8 

mYISICll 71. f'CllER CDIERATIIC MACHillEt<r AMI> E(.UlfMElfl' 

SW. an5 other vapour gcne:atlng boilers, 1uper
lleat.e4 -ter boilers, and auxiliary plant tor use 
Oerevtth; e.nil part• thereof, n.c.a.W/ 

Stam a.-4 other "1IJIOIU' 1.~neratlng boilers {excluding 81..0lA 
centnal heatl•ig hot '''lltcr ,.,oilers capable &110 ot 
pro4uc~ lOll pressure atca:a); super-heated n.ter 
llollera 

Amtil11U'J' plar.t for USC v1th boilers of heading 81..02A 
Tll.l (e.g., cconomixcra, •~;:>CrbC&tcra, sout 
~•. gas reco'ICP-rs e.nd the like); condenser. 
for ftpoul' engines and power units 

ran., n.c.s. or the boilers and auxiliary pluit 
fal.11.llg vlt.hin Jleadln&s 711.l and 711.2 

711.91 r.rta, a.e.a. ot the boil~rs falling vit.bin helldlng ~.Oll 
Tll.l 

711.99 l'ar\a, n.e.a. ot the apparatus and appliances falliQ& 81..02B 
vltbf.Jl beading 711.2 

SW.. and other .... ;>om" power units, no~ incorpon.tir.g 
llollera; 1teaa ene;i."lea (including irobUe e11Gine1, ?ut 
llOt. 1\al9 tract.ors ra!li~ v1th1n hcadln& 722 or 
.ecbanlcalJ.7 s:ro;ielled roe.;1 rollus) vit.h 1cU'
-t&lrd boUe:-a; and :f&n.s t.hcreor, n.c.s. lS!iJ 

&teem and ott.er .... pour power uni ts, not. incorpon.t.lng 
llo&ler1; ste• eng1Ma (ioclui!in;; ::obilc cr.gines, 
'lllut not ate• tnctors !~ling vith1n heeding j22 
or •c:tianicalJ.7 propelled road rollers) vi\h aelr
coatat.n-..d boilers 

T12.6o£.J Stem eii&tnea (illeludir-6 11o~ilc engines, but. not 
111.e.- tractors falling vith1n heading 7~ or 
medlanlc.slJ.7 propelled rO"• rollers) vit.h sclr
coot.atned boilers 

712.6ob»J Stea:s and other ve.pour power unit.a, IA>t incof70Tatlng 
: ~uers 

Tlli.81 
71U!! 

716.21 

716.22 
716.2) 

118.81 
718.82 

718.88 
118.89 

hrt.i, n.c. •· ot the pouer units and engines falling 
vltJWs t.ea4in& 712.6 

!:ngines and -tors, norH:lcctric (otlier 1.han t.ho1e 
or l'T'"'P,':; 112, 71' and 718); s:arh, n.e.s. of the 
~ines an1 motors or uvu;i 71i. ar.4 itea 716.88 

aeac:tian er,11111!• 
Gas t.ul1tl1.es, n.e.s. 
Tl&Ro-propellcra 
::>t!ler pa tun 1 r.e s, n. c • 1. 
Pan.a, n.c ••• or tt.c engines and aot.ors ot group 

11a. an4 1\aa 718.88 
Paris, n.c.1. or react.ion Cf161ne• or turbo-pro;>ellcra 
Part.a, n.c.s. ot tt.e Cll6ines and aotors or headings 

11a..ee an4 11e.88 
llotatillS electric plant and parta thereof, n.e. •· 

Jlo'-- ant genen.t.ors, direct. curnnt. 
D.ectrlc aot.ors L'ld generators (other than direct 

cm-rent) ant generating set.to 
:Ucc:trlc mot.ors [inc:ludifti> universal (A.C./D.C.) 
~), o\her U.an direct current 

Gelll!rat.ors, alurnat111G current. 
Gearrat.t.ng acts viUI internal c01Lb11stion piston 

ens!•• 
llota17 comerters 
Parts, n.e. •·, or rota Ung electric plant 

otJier power generat-ing uchinel')' an4 parts thereof• ....... 
Dlileleuo re~-.. and 11&1"t• ttwrerf', n.e.s. 
£a&iaes an4 -t.ors, n.t. .s. {vir.d ~ng1nes, hot air 

enctnes, -t.er vtM!'h and vat.er t.urblnrs) 
Vawr t.urbtnea 
Otber bidrauUe engin .. and 110tors (including 

-tar ..to.eels) 
:>~r cnslne• and 1:0tors, n.c ••• 
Rrgulat.on tor and pa.rt.a, n.e.~. :>f the cne;lnea 

and 90t.ors falling vithln h~adln,;1 718.!H and 
~\8.82 

csa..oi.1 

85.0lA 

85.ou 

85.01c 
8).0lD 

85.ou 
8).0lF 

81..(7fAJ sa..ars 
811.oao 
811.arc 

Annex I 

Elelatc4 
hea41n& 
or srrc, 
Rni~ 

{
711.1 
711.2 

(!lg/) 

(ll!/) 

711.) 

711.)l 

711.}2 

CW> 

(112/) 
<fill> 

(ill/)'{!!§./) 

CW) 

711.7 

(ll1/) 

\1W> 
(ll'C/) 

a.1 

a.1 

• 

Ill 



712 

77} 

711.1 

771.2 

Tf2.l 

Tl2.r. 
772.} 

Tf}.l 

71}.2 

171.11 
771.18 

1n.21 

171.Z2 
1n.~ 

17}.21 

77}.2;? 
77}.2} 
11.:..2i. 
17}.2'5 

71}.26 
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DIVISION 77. :!:U"CTilICA!. >!A.:l!H;::i!Y, APPA.l\;.T\IZi A..'\D 
Al'Pl.JIJi:=:::;, 11.E.5., A:ID El.<:C:RlCAL P~ THER::Ol" 
{IliCWilllli l'i('ll-E:.ZC71\ICAL CCU:ll.:.RP,;,."!Ts, r:.:i:..s. OF 
l:IZC'i"llIC.:.L liCu:uiOLD T"!Pf. E~UI?.-::::r:r) 

tlec:t.ric: ~r cachinery (othe::-~ the rotat.lng 
electric: p!ant ur headinG ::6), and parts U-.e1~or, 
n.e ••• 

TransrotT~rs, elec:tric:al 
Liquh: dielectric: transron:.ers 
Other electric transrorQl!rs 

ot.!:er elec:trk ~r cachir.ery; parts, n.e.a. or 
uie ele::tric: power cischinny f&llin& vithin 
hca41n& 171 

St.I.tic: converters, rectifiers and rec:tif')'lng 
&;r,>&ratl!S 

Indu::tora 
ra..rts. n.e. s. or ~e electric power cac:hinecy 
~allin& vi tMn headir.g 771 

!Hc:tr-ic:&l &ppar&t\ls for i:ialt11'16 and. breakiJig 
electrical c:irt"uits, tor U\e protect.ion or 
e:ectric:al c:ircuit.s, or 1·0:- ciak!.r.o; connections 
to or 1..'\ electrical circuits (e.£,., svttches, 
relays, tnsea, libhtnino; arre£:t.ers, si.r"&e 
1u;:?reuora, pluc;s, la:i;it.oldcrs o.nd Junction 
·coxes}; redstors, rix..:d or vsrinb!e (including 
;iotenttoceters), ot.~er thsn hesti:-i,; resistors; 
printed circu!.ts; 6Vitchboardt (other than 
telephone Slo"itchl>o&rds). and control paneh, 
n.e.s.; parts, n.e.s. or the roretoing 
a:;iparatus ill/ 

!lec:trical apparatus ror mcltil'l6 and breakin&, 
~or protec:til'6 ar:d ror cai:in& c:on.")ect.ions 
t.o or in electrical circu!.t.s (e.s., rvitchea, 
relays, ruses, 11€)\tnin.; arrest.l!rs, surgl! 
su;i~rea~ors, plus~. l~~~holdert ar.d Ju:ic:tion 
':>::>.:.,s); sv1t.ch0oe.-ds (other than telephone 
'"o'!.tch'Ooard>), ani control pane!&, n.e ••• ; 
p~r~s, n.e.s. ~: the fore"going apparatu1 

?r!ntcd circuits ard parts thereof, n.e.r .• 
liesb~,on, fixed c.r variable \ !.ncludi ~ potentio

llh!ters), other than heating res ls tors, and part.a 
~reor, n.e.a. 

Equipc.ent. for di1tributing ell!c:tr1city 

Insulated (including enaaelled or anodized) ell!ctric 
vire, cable, bars, strip and t~.c like (inrlu'11n& 
c:o-axial cable), vhether or not rttt.ed vtt.h 
col\l'll!c:tora 

llectrical insulating equlpncnt 
Elcr.trtc:al conduit t.ub1116 and Joint.a therefor, or 

base ~eta! lined v1t.h insulatil'lb ..at.erial 
Electrical in•ulat<>rs or &las1 
Electr!cal 1nsulato::'s or ceramic: l!l&tl!rial1 
Electrical insulators ot ot.he::- a:ateria.ls 
lnsulat.in& f1ttin,;s tor electrical aachlne1, 

a;~lianc:es or cquipcent, bcinc; flt.tings vholl)' 
or ~lass ~part froa a.-i;y ainor coaponcnt.s or 
art.a! !ncor;iorated du:-lng ~ouldir: solely ror 
purposes or nsse:bly (but n..1t Jn,~udinG insulators 
falling vith1n head.in,; 77}.22) 

ln5ulet1r.g flttinba for cle~trtcal aachlnea, 
ar.plian.~e• or ec;uip.-.ient, bel~ f1tt1"6A \ltlc.lly or 
c:era::iic 11:.ateriah a;.art 1 ra:i any c!.nor components 
or inetal 1ncor,xi::-ated du:-tr~ moulding &Glely for 
J11U"FOSl!I or aare:ibly (but not lnclud.in& in£ulaton 
falling vith!n headir,6 77}.2}) 

Insulating flt.tine;• for electrical l!l&chinea, 
ap:--l1a..,cu1 or equ!i;:ient., being rlt.tlr.;s vholly or 
oUl~r in1ulatlng oat.crinls apart. !rro an,Y "lnor 
c~onent.1 or ~t.al lnc:orporntcd dur:r.c; aouldlng 
10'.'!ly for ;>W"J>O•C• o!' auc::i:;1;r (but. r.ot. including 
insulators falling vtthln headiroG TI}.2il) 

85.0lG 
85.0lH 

85.011 

85.0lJ 
8;.0llt 

8';.19A 

85.2} 

&;.26D 

P.ela~ 

he.Aili! 
ot srrc, 
~Y1.St~ 

(fill), (ill/) 

722.2 

72} 

72}.l 

72:5.2 
72}.2} 

72}.21 

72:5.22 

22 

li2 
li2 
22 
22 

22 

-j 
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Annex II 

DESCRIPTION OF TERMS USED IN THE TABLES 

CAPACITY: Nominal or nameplate rating of generators. 

GROSS PRODUCTION: Total output of power plants, including power used in 

station operations. \ 

NET PRODUCTION: Output, excluding power used in station operation. 

LOSSES IN TRANSMISSI0N AND DI~TRIBUTION: Losses which occur outside the 

generation plant. 

HYDROELECTRICITY: Power generated from falling water, including ~lectricity 

produced by pumped storage plants • 

CONVENTIONAL THERMAL ELECTRICITY: Electricity generated in power plants using 

conventional fuels (co11DDercial or non-couunercial). This includes electricity 

generated in diesel and gas turbine plants as well as steam plants. 

NUCLEAR ELECTRICITY: Electricity generated in power plants which derive their 

energy from nuclear fuels. 

GEOTHERMAL ELECTRICITY: Power generated from volcanic steam. 

UTILITIES: Electricity supply systems operated primarily as suppliers of 

power for public use (as distinguished from industrial and transportation 

agencies generating primarily for their own use). 

CONSUMPTION: Net supply, excluding own use and loss; power deliver~d to 

consumers. 

CONSUMPTION BY INDUSTRY AND CONSTRUCTION: Excluding consumption by the 

electricity generating sector. 

CONSUMPTION BY TRANSPORT: Excluding the consumption of agricultural sector. 

• 

-----, 

' I 
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CONSUMPTION BY HOUSEHOLD AND OTHER CONSUMERS: Includes households, 

agriculture, public lighting and all other sectors. 

NET IMPORTS: ~otal imports minus total exports. 

GROSS SUPPLY: Gross production plus net imports. 

NET SUPPLY (=gross consumption): Net production plus net imports. 

NET CONSUMPTION: Net supply minus transmission and distribution losses 
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Annex III 

STANDARD CONVERSION FACTORS:/ 

(Terajoules/1000 metric tonnes - TJ/1000 MT) 

twdcoal 29.3078 Naphtha 44.128& 

Ligrute/brown .:oal 11.2834 White/industrial spirit 43.2078 

Coke-oven coke 28.3768 Gas-diesel oila 42.4960 

Gas coke 26.3768 Residual fuel oils 41.4996 

Brown coal coke 19.6381 Lubricants 42.1401 

Patent fuel briquettes 29.3076 Feeds tocks 43.9405 

Logrute briqueties 19.6381 Plant condensate 44.3131 

Peal 9.5250 Bitumen (asphalt) 41.8000 

fuelwood (9.7 T J/1000 M 3 ) 13.4734 Petroleum wu.ea 43.3334 

Claar coal 28.8888 Petroleum coke 36.4000 

~ase 7.7221 Other petroleum products 42.4960 

Crude petroleum 42.6133 i..iquened petroleum gas 45.5440 

Natural gas liquids 45.1923 Refinerygaa ioriglnal unit is T JI 

A~li?n gasoline 43.9614 Natural gas (original unit is T JI 

MOIOf gasoline 43.9614 Gasworks gas (original unit is T JI 

NatUC'al gasoline 44.8992 Coke-oven gas (original unit is T JI 

Je1 fuel 43.1994 Blasl !urnace gaa (original unit is T JI 

K~osene 43.1994 Electrlcilt (1000 Kwh) 3.8048 

~/ Special conversion factors applicable to a certain country can be utilizP.d 

pro~ided that it is clearly indicated. 
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Annex IV 

TABLES 

l. Domestic production of primary energy 

ll. Electric energy production anC: consumption 

111. Electric energy production (projections) 

lV. ExistiPg electric power equipment 

v. Domestic production of electric power equipment 



DOMESTIC PRODUCTION OF PRIMARY ENERGY (in Terajoulea - TJ)*/ 

~ 
Coal Other aolid fuel• Crude petroleum Natural gaa El ' ' **/ ectr1c1ty_ 

I 

r TJ % TJ % TJ % TJ % TJ % 

1972 

1973 

1974 

1975 

1976 

1977 

1978 

1979 I 

1980 

1981 

1982 

1983 

*I Thia table ia related to para. 2.a. 
*'*! Only hydro and geothermal electricity, i.e. from domestic primary sources. 

TOTAL 

TJ % 

100 

100 

100 

100 

100 

100 

100 

100 

l ~, 

100 

100 

100 

I-' 
::-

I 

_I 



ELECTRIC ENERGY PRODUCTION AND CONSUHPTIO~/ 

1972 1973 1974 1975 1976 1977 1978 

INSTALLED CAPACITY HW (Meg•w•tta) 
Public •nd aelf-producer tot•l 

Hydro 
Convention•l therm•l 
N-.iclear 
Geothermal 

Public total 
Hydro 
Conventional thermal 
Nuclear 
Geothenul 

PRODUCTION GWh (Gigawatt-houra) 
Public and aelf-producer tot•l (gross) 

Hydro 
Conventional thermal 
Nuclear 
Geothermal 

Public total 
Hydro 
Conventional thermal 
Nuclear 
Geothermal 

Net production 
Tranamiasion and diatribution loaaea 
Imports 
!xporta 

CONSUMPTION GWh (Gigawatt-houri) 
Net conaumption (net production + import• - export• 

- tran1mis1ion and diatribution loaaes) 
Industry •nd conatruction 
Trana port 

: Household and other consumers 

GENERATION PER INSTALLED CAPACITY GWh/HW (1000 houra) 

*/ 11\is table is related to para 2.b. 

1979 1980 1981 l9P2 1S83 

~ .. 
.... ~ 



ELECTRIC ENERGY PRODUCTION (PROJECTIONS)~/ 

1972 

INSTALLED CAPACITY 
Total 

Hydro 
Conventional thermal 
Nuclear 
Geothermal 
Non-conventional**/ 

PRODUCTION 
Total Carou) 

Hydro 
Conventional thermal 
Nuclear 
Geothermal 
Non-conventional**/ 

Import• 
!xporta 

*I 'n\ia taole ia related to para 2.b. 
**I Wherever applicable 

' . 

1973 1974 1975 191~ 1977 1978 

MW (Hegawatta) 

GWh (Gigawatt-houri) 

1979 1980 1961 1982 1983 

1-• 
Cr\ 
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EXISTING ELECTRIC POWER EQUIPHEN~/ 

(only for the equipment commissioned atter 1970) 

I. Generation Stations~/ 
-

Colllllissioning Plant size Equipment Local content Foreign 

date (MW) (%) supplier 

HYDRO 

Fabricated parts 
Turbine 
Generator 
Sub-station 
Control and instrumentation 

CONVENTIONAL THERMAL 

Boiler and boiler house 
equipment 

Turbine 
Generator 
Sub-station 
Control and instrumentation 

GAS TURBINE 

Compressor-turbine 
Generator 
Sub-station 
Control and instrumentation 

*/ Thia table is related to para 3.a. 
**I If a large number of similar units leas than 5 MW has been installed, 

then the total number of units should be given together with the details 
of equipment for one •-ple unit. 



,o 
- ..1..V -

EXISTING ELECTRIC POWER EQUIPMENT (continued) 

(only for the equipment commissioned after 1970) 

II. Transmission 

Commissioning Voltage Rating km/tons/ Equipment Local content 

date (kV) (HVA) units***/ (%) 

SUB-STATION 

I 
- Transformer 
- Switchgear 
- Measurement & control 

TRANSMISSION LINE 

Tower 
Conductor 
Insulator 
Fitti;1gs 

---· 

CABLE 
--

I I I ~able I 
III. Distribution 

Voltage Rating Total number of km/tons/ Equipment Local content 

(kV) (HVA) units for each units***1 (%) 
voltage and 
rating range 

SUB-STATION 

- Transformer 
- Switchgear 
- Measurement & control 

TRANSMISSION LINE 

Tower 
Conductor 
Insulator 
Fittings 

CABLE 

I I I I cable I 
~/ The preferred unit of measurement is metric tonnes. However, the others 

(km or number of units) can also be used depending upon the availability 
of •tatistical da:a. 

.. 



DOMESTIC PRODUCTION OF ELECTRIC POWER EQUIPMENT!/ 

Type of Specification I Annual production Local content in % 

equip•ent (power and voltage for (number of unita for electromechanical (aa of 1983 or latest 

electromechanical equipment) equipment "nd tons for others) data available) 

1972 73 74 75 76 77 78 79 80 81 82 83 

~/ Thia table ia related to para 4.c. 

Local 
Manufacturer 

Source of 
technolcgy 

1-• 

'" I 
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Annex V 

CAPITAL GOODS ACCORDING TO ISIC DIVISION 38 

1C9nuf&t!\V.r- ot ~t.jtricattd Metal fr.14«\1 1 

l:l'b'Mrx r-.,.t [c·t!.r:;.":!!1 

r.ar.11~c\att ot rabrloto4 M\al "ro•hacta, except 
••hl.,tl"J' &1'11 e~ul p=.o:a\ 

11anefrrtarc :>t <11tl•l"J', "'""" ~la L"4 Cft>Cr&l 
~U't • 

1k ......C•~"tt or \allh, tltcbc:: 1r..1 ot.hcr 
nllcry; kNl aft4 t4'c -..0011 auch a• u.ca 
aDCI M.tchct.1

1 
chh~ia &.r.d nle1. ble"-Cra, s!xaYela, 

•&k.l•t .,,,_"l &1.d. o!,..cr ~· ._-..::.c~lvn.l arwl 
prdc• t.oola,. M.:-.i..,.,,. &n4 pl ta~•, t-&ACGI • .. 
al'dliullc•' Lllltr.! c.ac~t;ih1.a! ,ne:taton l\.trd. tool•: 
t.ard,...,... &uch a1 flr.·,\:f!e ~t~irr.t, 'bn.~•-~t.1 .lccl. 
e.b1 ).q stta, 1~ o:h':'r lt\l:.!(~:-1• ar.1 fW""ftl~· e 
ba""'-'L'"'• c:.e.aLcr&, clezp::, ar.d ••r~:ur •~..:1 l~· 
pee 'ftlllcl• 1'>.-.!watt. I::.cld•d ar. lll&~k· 
1a1Ul 1b<>p1, bd"•' ut the proC:ucUoe o: 
11\Y•rw&r< an4 r;.at~~ .~. dualilrd '" 
C'f"'=MIP )101 ~ ... - n.·J!:tct\o!' .. ot ,!cvt'llc:-y t.r~ r~lat.ed 
u\lcle1) ar.A t•.e r.ar.\l.fu:\urc ,r cait~:4 dtrs 
and per~drlY"!~ b.r.4 to.:>:1. Yb!d·. a:-f' cl"11!
fld >• Uie .. ~l'rorrht• i:'"'"? or :t.,>r r,r<>;,ip 
~? (1'.a>lh:t~~· or u:b!111:17 1"4 .,u1Ja£r.t 
ucert tloctrlnl). 

111& ... hct- or tlnlllti:r• aa4 r'.JC\•tt• ;>rlur117 

or •tal 

tlw -fachn, dlt..-tlO& ~ Rl"lr ot fU,-. 
al\wt ud t!!<t•~• c:>ulatlnc ?r:-,,.rllJ of 
u~l,fcr bow1c~.:>ld, :lf!'lct, -public t~l!d~'!",, 
trot .. sstoa&l \IH, a~ :-11i..s.a?"'ar.i.1.. ':!'"A ~re~h.c:• 
\loo of r,io..,,,lrt•r<d or ;<..Uc.1 tl;n1l\IC"t ha~l"4 
M\•l trcara 11 c!.&1::.fic~ 1n r.;u; }~ 
(ir.....ta:".L-C :! t\::::!turt L...S :'~vu, a<e;>t 
trU&rllT of 11t':&l). 

iouo;fac~i:n of 1tna:twnl ~11tr.:1. 1\.Ctl or 
e\hcr tAt.t.~of \r:"l;c1 1 tit.As. as.:t"I 1t.acka &nil 

•.s.Wr.ca; s.tt..l ,.,.,r1 1:-~ 1c-•e1Y. ·d,..!....-w 
ITllUI• &""1 aW.':.,, ttt.Ll 1!.&lrc&J.t~ ... .4 oc.tlr 
arclLltcctur&! c.-:':.1.l wlrt; ~.:1.al .ac•.\..,.,. for 
1~lp1 a?"d kr.:11; l!l>)llct" a:..,. ~:-A•;.:•A: ans 
1bcct sct&l CY-;'O.:\l':'.'O.a ct h~!.~~:..:;J, 1:.~-.~;:.t."'1 
•d ll&J'l\. \1.e..\a. -.iw a.nu1b\.7 •".A ift.;.ta•i.a:!.;)D 
•' u.. •It• or prc·C.'>:1<1\td ~=P"'-'"tl lr.o;o 
•rll,••• l•:lk'• bo~ls:a. ccr.tr•l '!.r c:iir.!1~1::::.• 
las .~ c.~er 1-.e•t·=-<i&l •11~•=• )1 u.o "'""'" 
f&.c\v"r or the:,, c;~t=:.ta w:.1ct . .:aft :iot tt 
1qiaratf'l7 r<~:-uJ, le c.c,. M !ncl\..~£J !r. ~-:.• 
. ll'Ollp• al:"' •1th U... Mill u:.11act.ul•.f; a:tl•lQ. 

,. ... .ieac\v• or fa~.:tca~ .. , ut.al ,~,..ct.s •:J.C'~l>~ 

Mcldncrr aad ·~"'1S'M"' r.o" elairwhcre cla.n!..:!acl 

. tM .•c..&l'Ht.ar• or :at..!"lca.taJ .. u.~ ,rc.:wct.a 
•P •• a1'4l c~.r~ C°"r'l:A isr~··,la~. ~r:.e•f'!&'-~ .. 
er •--\l•~ a!'!•'!• .. :,!'!&!; ~-:a:. 1~!;-;t.s.i; c.:.:.
t...lr.tr•, b&::c!1, (IU"'.1, k'";.J .~ :;i-.• ?.1; •~~-.! 
l'\&Ql:-:.Pi 1:rr.1 .;.i..:. .. ~·..e ~:->e111:c1. J•:~.J i.·.s 
9L•\~i fa.lt.rl-:i~:~ •!.:'a!:! et.'::e ~~-:·a~·-" f.:-;~ 
~1.11...: w:u r.;.!1. 1x.c1 ..... 1r4 '"'~1:cJ •i...-1 
ar.il ra.\l•; '~''!: •;tlnl•i "'-i~•• r ... "'•· ,.,,:-~r•. 
l'lrtL• u! N!'.f.;.1.):t ~~~1.c.c:~;i. ~n JrJ.,.;.&ry 
1t'lll2c or •u•!.•~ .. 11~1; !".ir-.a~,~. 1l-7Y1t "'-"A 
e\'ler 1~:1 !.&&!..cu, ,..J.r:·•:t~;rlc1l; 1~ .. ·..atl•C: 
,,.. •&J 1.1•...&1 aa:-.!\.L""'J' H.:." 1..:.1 ,~·.:: :C'."'1 1 

•nu t..C1; •ch• '"' ,~=• fl::t:.i1; 1~ 
9Ct.al .. ,. i &."\4 4~1 o\i!.•:- !'~'rlca~•d ~"-to:.! iro
•w:t• IO\ •htr..Lre ~:au1'!"1~~- fC.!a C:::.O) 

S11eh.Su ~.1.;•:r~u a-..::i u :J"->M o.:,;;.t't4 '" 

eaL"'Jio:Jl!r..f, ;c.pan· •. •; ''-1 lac~rl~, ar.1 
p'!.1""an11•r.c 1 D!at.~r-r. ":.j '°'°~!,~!·.: t'..C'-•l ;~~ 
C:..c!.•. rt.t ur.&J't.c.•.:.....-~ ;!' •;.<~:.a lh•~ f-1 r":.& 
or aut...~~ll••· 1!r~1:1f~ •::..1 .a'l!p1 11 claut· 
C!til la t~.- 1;"?!'\:.~r!r:"':.~ ~=-c-·;;- :f .-.. 3: r ~JV.or 
).'\:. (~r.ufle\u:-• <·f t-1'•~.-:. t;,.;pc.e,,tl. 1M 
Nn..::'1c•.ce o! r-.11.-:t.:~ry ~rt• t!J::~;.t t.~1~ 
~nt.loftiil:.:S :a th~s [1\1;,;9 ,-. c!•1..01flt4 11 

foll~w1: (C:'l"!fll p·.t:;.·::r ~:1.1 ~:r f'.\Cnt~Ary 
(troui" ~1J; 1~c!1::1,...: ;...rta o~ ucblf'"try ud 
•c;,'ld;.:u~t. :• ;:->~?_rt1te .::-o'f ~ '' na.jer p-J1i&;..> 
)82 Uuoup }a)). 

Marn1factcr1 of r.ach1in.ier7 tJCctp~ clu:t.1cal 

l!&Aw&O\Vt or U(lllU &NI hrblnu 

1'blt- Nftu.f'&cl.u-«, n-~t:l}dlr, ~ rc;alr O( it":I' 

aftrJ l•I .. -.1r.e1 and •:.••~. 1•1 ar:.j t.,J".ir1:.1!iC' 
\v•t:ies; and or ~i.:-.:.1 1 tl!RHl an.1. ot.!!Ltr ll'L:.~r· 
aal C02'bus!.!"n cr.c:tn·.1. -=~• wn.\lfa:t.ur~ c.r 
t!cnrl~~« 1\c:ari 1 c11 ar:.r! ~y1rs-:il!c lur'!:t:-.e
&t'~ntcr 1et.,.a.:.d :! «~;-;,..a tf\i!r.r--~~!\~ra:·.: 

set.a,la cl1111!1cd !r. t•~,,u;- ~S'l \~,ai';Jh:~o;.;rlll!' 
or IR}f'Ctrlc&l ltMh:.slrta:. !' .. :~tr.~ry ar.:1 ar~·
l"&t.usl .. Tn.e m.:i.d"1ct.1.1:e ot tL .. ~11\Ca ~r ~r~!~• 

'°1' e1t!\Jll1~t:i.t..s i·r !=-.an 'i.:1 t:\;•E-=4 1n !!=ii:-1-
rat.trc a (!Tf'a. '-!';c o! -.:-an,~=-~- '! ~"\r'tc"t 1rd 

C&t.a\llsbxatl r:-1:-.:ul~ "!r.(•S~4 1:\ ,:--:,~c!:-~ 
apecJall&td tvr~lri.ea c.?" t!'"..J;!~•• !'~r a ,~.,c.:l 
trpe: or i.nr.srort tcsul;:.'!~t. a:• c!c.Ji.::cd 
S• the apprcvr1& u '' ·~ .,r <•1" fr<:··~ :,.a.. 
(1'.aa.uf1ctw~ Of tra~ l"'r: c'GljJCtAt). 

ll&a:41ct11tt er l~i:"1l..rtl UC'11DCI')' Ud 

•'tllis-c:t 

TM u•foct..,.. ar~ r~lr or ~:lculhnl 
u-:•lmwrJ' •n.:I e1ut"r::.er.:. '.::r \llC' ln ·~r i:t:ara• 
&.1.:.a a=--J ••lnc.ca.ance er ~.t a.:;l. in. rlar.!.lr~ 
a:td ha:"'Yr1tlnc ,f t.t:.e c~..,.. !r. rn;•:-1r..; cr:pa 
f,r urJcc\. on U'.c ta:-:. :.r :.c ~•!r;; !.r•:·.1.:,t 
and a ........ t-,ct. ra1s1.r.o; (;.r v:s- tr. ~-~r:u~ .. r-t 
e\11.er f•nt 0;»'11!'r"t.1on; 1rd tro-:«1H1, 1·J:~ •• 
,11t1~ll~. acrdln,z, fo1?rtltl11r~, .:.altlY?t.!r.;.1 

.. ncsttr'; p!~\l~I, h&r:ov1. 1t..&i.k. :v:.~rs. 
•lWr..c: •~c..,...ir.ca, fa:"".:. \.r-a:~:-1 1 etc ... b:!.i-Stj 
1• Ulc r•n·U"1ct.uo.~ of ,.;t"ic•.o:.;ur&l t.a"4 t.o:.11, 
•~ as l•>.aa, bees. ch;~=·· :O.ancs !.&•"\ tr.lo et'• 
whlr.L b chulfi•~ lft ~~ li!l!l (;-.... ,~!•": ... , 
of c11Ucr7, ks.l>S 1£ol1 aO:: ,.r·orol ~~u<:). 

TM aa-.t&c\vc, al.i.c:nt.1"ft a.nd :cc.!r or .,.-.i04. 
~rU:t.e •M •• ,.~·v.>!'&1~ l'.&C!l1ne:y, IUC~ •• 

aacb1Nr7 for t•W'31ll1, iJ~!:.!~I &\!U1, !'-.:~1· 
\u.rl' u6~r• ar..cl •cr:.-e•r ..:.! .ar1; 1~·~!w.1. !lf:r!n'.. 
VlUJr,, r.1U1"'9:. C?'!n.:S!.r4, a!":ct!~t'& ~~~ '"""P"' 
l"C MC'1Xli ~~'!r .,_, •. .-.J 11Xcr1: !MF 
torr.• L-'4 00:.t:.1: t:r;Lr-t ai1:3:,.1; r:l!t:.;: 
&Sll•. pr11:•1 a.id d.:"•wtn.:: •..J!::linira; •r.;--.'!!Nt, 
••ltlr" .~ D')ft•tltc•.:-:=a.l V-.!:~!~..i ZICA--•S; 

and a•;f\lr.e tJOl C\!t~'!:a. tt~• ·~ .t~.-1. ~~ 
-~1C\t.lre Cf &U.c.C~C:!':~I lad ICCIH;rlel ~~!' W"90'l• 

llOrUr.( ...... Ntol•WOr<I'.( "':!l~llel !1 .. ~·n•J. 
la.cl~ed I• :he aL'l:.d''\cturc of 11ec•.rt-.: ...cl( l:.; 
•'"11"All\ (clual!iti 1.1 iro..:;> )'.)11, ar4 ~.,.., 
\COlC fUr '-~~ •!'.4 r.":.a l \II:: Jl1t'4. ·~..&\ I!"- ~\ 

per UhH \ClalU~ld lo~_,,, ;,c!ll;. 

Kll~1:\\IR or •r~c!a. !!'C:•u:.r!•l uc~!:..ry 
ud c;v.1.,...nt u:,.p· ,..:a~ 1--.i ~ r..,ur.c 
uct.!ur7 

1tA UIN."rct!IA, i.!t1rat.l:a a:J rc,.!r or 
1pcch1 1"-•~rl~ :1:,-.:r,,:""f :c( •:i."1r-.r.: 
•Mti\ •~· ... !·W"!"rk!t'-.S .~ V""..e.t:.•v:r.11:-Jt ~=~.! ... <~. 
,.IC,. •l :-X.S aac~ .. £t:;r, •...t1~:.!1 ~.-.::.:.:: ... t/. -:1;i.r 
t.•~"atry a..1ct1ncr7. ;~1!'.tl:-.;•\:~• u:~.tr .. r• 
&Ad •~1;-r,.~t, :!-1-.!:•l !~·.~r .. r1 1ac11.~~•!"'".I a~-: 
·~·.d;wwat, =~1 rtf!~'.:--4: 1.1;:.!:' .. t:f •M 'l<." .. !~:1·.~. 
C.fceft':·~'i:( L~ :!'t '·•~~4~-'. ,,.c~r."'~'• • • .,..,., 
•'cit.I.Airy &:"~ 1;·.o\;a.·t -.~ :.11-.:'1 ~1 c:r.1::·.--:~1:.A 

ao't t!rJ.~ :~.l- .. 1~1!-:1. t . ._ n."'.-.!'•=~U"e "' 
u~rl&J t.=....•:. .. u-4 ~· :•ur1ry, 1•.::~ 1: !~:-:;:4 
•Pd t21r• .. .':\! uc~-~nn. (:-..-11 1 C'C"n't')r1, 
f.1\.1.,1t:la.! \:"".a:'i.• !a c•ti1U!'°l1i :ft f'M•I') ,._:;:") 

(Ka:tl,.,,.~ 1:.~ t,1"1;'A,f,,, f;&.!l;lt. tjt!t.l'lC,1 1 •···· .). 

.. 
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t!a-~·~"" "t ot!tu, c-..c:;>Cti"I •mi oc:=,....U11& 
U~~iWl'J' 

':'t':c 1»r:.u!1 :!.~--t, rtlC.'ft'!.1;:a a.'"d npelr ot 
:!'!let' :-.)::t:.rva •~ .. :;c!~~~. 1r-?t. a1 c1lcw• 
:•:.!.:-..;. :a:r:l:-.~:. •~1!~..: uc:~i:t.'!J., •=c:·..ir.~!rc 
u~:.~a; ;-:.;-.:nrJ-C'IT~ 171;1.1: N;t!."11 Ind ~~1.1!p
w=i:; 4!,l:.a! an.:. 1:-..a:i~ e:.~.a~r• ab! au:.cia\• 
c~ e:e::.:-:.:-.i: a•t.s F~="'•S~r'".G RtU!;:":t:it. &14 

•=:t-sl!C'r!t•:=•s~ ni::.:~trs; t.r..iev:-1:.t!'"Si w!c;blnc 
ca:!11nc1 cxcc9; •:we. 1c!c:tt!!i: ar;.arai:-.:.1 f'~r 
lao=~a.t::r~c:: 4h::!.1:a':!.q: ~C!\!M:a CZCe'ft 

F~~·=:rr1~ sa:a;;.~~s; ~ ~i.b: :!!ice ra--t:!zwc. 

l'.o=~r.,,ry o"lli ~;>!peer. u::ep\ dcc\rkal a:>\ 

elsn!><n cl.au!fid 

~ .. ,,..ta=~cn. relCft~ ..... npoir or 
MCt.!.IY.:Y a~ c-cr.!;~c:., cx:cpc. electrical 
u:31M:-7, ll:.'t. els~~ ... cl•saiflif'd, auch as 
pr:.:a, al: ani pa. ::.~!"!!a.c:a; b!:nters. air 
c.:.nci.::.!.":"t.1!''°' au ·n~t.! la:.t:-.; ucbinery; tire 
1prtr.i:..!.c:1: r.:fr1p:-a:.::rs aai eq_ql;z=.e::tt; Keba• 
c!cal r;=.•cr i.rar~-'~&sl:s; ~ldpnn':.; !!.C~l"'i ant 
b::1st:.~..; ;-.aC"~.1r.ry, • ~rz&, eltva:-:.rs, ovlnc 
at.a1r ... p.. 1nx~!..ri8" t.n;.:ks. t:1c~:-s. trall
ora. a::-! a.~•=•~t-:-s: • :-•!r_. u:s;iCCli sr...&ll a.r:aa 4A4 
1ccca.s'!lrics, hll.aW1' .1r.!1na~ and ar:.i!.le17; ln• 
a.u.st.rial pr-A•&• 'au.ca~ 1rA :t-ens; al;t.xat-lc 
me:-cr.a:i~!.1!:-_. ~.!:.ix•: ;,as.tl!nt. !aor.;lr'J'. drl· 
char.!.,.; •= p eni~ ae>tus; c""U"C nr•H 
anO :l"ft:a; aM ::.."l'Er K:"~ice lnt.111·u7 mcb.lnra .. 
lnclu:>c-t on .,..,·:11:'-~ ~r r.r.er111 1"'11"'"" 
pa:t• ;.: uci"J.~~:J'. ndl a& ball a~ r:"Jller 
Harlr-sa, ;1&~3 ri~s, n!V•-'i and 1h::;1 enpc
t4 la r.anY!'a:i~1r-i• rKc!lt;.:_. or tt~lrlr-e 
n.~;.,u. &.in.;s -,:- ir~=Air-:'7 and ~vi~ll'L anl 
usxio~ri pa~• •""' a:c:cuoriu oa a Ji:* or 
or<ln llasi1 f-:.r otba-1. 

11&....taoc~"" :>! eltt\rical mc:.11>r1T, t.FfU"ll"""• 
a ;;p HancH a:id JNWllH 

t'.am;facture or clec:.r!Clll l"">U\rlal D11CblM1'7 

~aais-ant.ua 

n. •nu!•clur~, remnUca and npalr ot 
clc:t.rlc c:>!.~rs; pcenc.=rs au c-....aplet.e 
turbir.e-~r.c:!'a:.=: aid c~ir..e-1.rnier1\:ar .Ht.c.; 
t-nnaC:tn:.e'!'s; s·di.eb ~ar 1 d sv!~hb:>arC ana
rat-.u; re=t.i!'l1:r1; ~~~: e: ~.:rrical tnnsaisll,• 
1n.1 d:!.s':.rlti.i':.\:>n e;.11!.~:; .lt?::trical tnJus:rtal 
c:ustr-21 dCYlces su:-h a1 :ct:r :ita:rtt-r& and ~· 
trol!.e'r1, •lecln~i:- ti~r~ ant p.:>1itt:minc 
•••ice•, c!ec':.r->::acm-i1c clutc?">e1 and. br~a; 
clecLria.l ~lclir' a7,19rat.u•; an~ oUlcr •l•ctrl• 
e&l lr..d.1'str•al 1pparat. .... 

Y.oru~ec".un ~r n~l,.,Lolnl•i.a an4 ...-..-lea\~ 
••ulp::11,; and .,..,..e.u 
aets. :lr..- ea! rcc::u·41"C 1f1u1y-_en 
1AC1~1n.; r1wbi. :.: .... ::s, u.ac.lpto 
41ct.a~lni ... er.ho ,,,. tare ... . er ~ 

~iiiilili!tiiiil!iiii'9i~~~~~.-.~lliiilll!lll~•lr• t. ... " r-~~ •~ t.e .. c.;,:lflS e~·.1Lp::ent.; 

r&d~" ••·! t<lnillo• t......U~Un.!, 1ti;nalUng, 
a~ det.ecti<>n e<;•l""'•t aA4 a~;>a~a~us; radar 
••"1pc•~~ "'.d ift•l.allt.t.l">fts; p .... t1 on4 •••ppllu· 
1~cl.all;< v•c4 f<>r elcctr.>nic 1pparat.u• claultlsd 
l• ti\11 cr:>up; seal•c:>Nnoc\Or 11114 "laLo4 au• 
alUYC scei-conducCOr ~cu; !izc<l 1114 varlalllt 
•lletrc:.nl.: c.aµc1"ra allli c~ns1r1; :Mil:>• 
gn;>llic, rl""r:>se<>;>l<: ... "'Mt l·r•r appua\us .... ~ .. 
~ .... cactw-1 of 
h:>v& .. a..r1s, 1·•c" •• cl 
'1il.ArJt.ei:.1; a~ Ma':.• ;•••; ~:. plat.ea, ~roll•r•. 

6' tocA alaera; lroHra 
, YKllU'I cl••,..r• •nil floor 

vutr& a'." !ine:a; t.alr 4r•.era, t.oot.hlt"1he•., 
:..iir cl!p;:-trl, ·1t.a·11r1 ar.4 "3\ vater 
L<clud•~ h t..,. .... r.W'acture or dee• 

ll&)ill·' t<;11l;.aa•t, wlllcll l• cl.aulll .. 
• &r-"il }J}'J. 

Manuhr.tur• ot elec\rkel """"tu AM •11PPllU 
,.., elH"""'" tlualtle4 

•~11-:ri~• a"':d :a.T;:1tt r..:t elarvt\t.r-f' c\a&&l
fl•t, '~h ai l:u.:!l.:.~ ":.rra .~ c•t.h·a: 
•~=-•i• •U ~~i:--.ai!"y t-1.t.~tr!l'1. v:~ ar:i 4ry; 
e:c~'Lrl-: :1~: .,4 -:;...7 '• fl1turc1 Al'd lL~~ cc" 
•~ rl':r;":A::l1:; : ..... ~ ,..,;.t.c~rs, rc.~\,;c~:.r =-~a.· 
r ... :wr1, ar . .!: ~!'.-:~ tt;~n::r.t-carryint: "i.rlnc ~e ... 
Y!~a; c:r.ao:;.i!.i. •~ f!.-..~~r..;s; •!cc:rlcal ln:•
J.a;.:r1 a:-.:;. t::.au:a~~:;i ~1:.ir:la!a t.s.ec?; p:,r .. 
:-c-la~n a:-~ &1•11 i'."'.~-...~~~=rs, 11t:lch a:-e ch&cl· 
r..r-• iE. c~-=: )6?0 ("'!u:.c!ac\•.;r-: ~r p:~!.cr7, 
C--..!.oa 1r~ ~a:--.i:.!::o:-~) .;.r:d jc20 b:.an·.;!'ac~'-" 
of &la&1 •31 c!.A11 Fr:.c"':--:.a.), r\!'•;:ttt.lYitl.1· 

$.'llp lnl114lnc and ...,,..1 rlnc 

S!lln>,..• an~ l,.,n;nrds •na•ce• h lluildl~ 
rtJ:.&ir arri >ptclall:~:I ;:a1r.llr-G ard caltlr-.c 
~=- al! t.rpr: o!' ;.r.tF-:., ka:-tes, lith!.f'r•, 
anl! b::a'ts, 1.scep: rw.t·:-t:r t.::~c; ''°"'ciali:H 
M:'"1!1'! e:---cint 1nC st:.!.;:- ;>ert1 :a.ar.tJ.:tct.u:-rs. 
the onnrai:.o a:'Mi ai!t.,:-1:.1-:.n. a~ brtJk~r6· 
gp -::! a!l~!'&· ~ !a<.r;c•~ioa ;,! r-:>atlr..c 
::ll r(6: is chulf!.r:I 1" p-:>v;> ~~ ~l"~r.u• 
fa::.u~c :>! s~c:.a: l~\..s!.rlal uchiM:f'7 anci. 
~Ci,".11~n!. !:s:eJ.o:. st:.a.l and v:ao• ~rtlnc. 
uc"•ry). 

1111111t1c\tlre ot rd lrc:14 equti-1>\ 

"'" "'1lld~r--c or>J ro·ll•ll4tr.c "' l:x::>rcttna 
or lftii' ~,.,: ::>r !•uc,e, 1r.d railrc.1d aftd lra.a
vq cars !c'!' frf'1[;.'\1. and pa11cr.ccr aervlec; 
U... s-"'4uc:U:11 "! s~:la!l:od put& f':r bco· 
ao:.1~e, rail:-cai arv.i tn:,.. .. 11 cus. lr.c:lwC:!4 
arc- the ae;antelY r~;-:r~eo e1t.abl11~.c:i.t1 
3:' J"ailvay aa.d t!"~JlY c'lr~anle1 fr:mri l:t 
«1tiS9pcl tn :.b<' re-:>o:.;i~Cir.c:,, rc;.•ir •~..J ali.c:a· 
t.1~• o! l:>c~t!.•!:• ar.~ c•r:. The r.&r:.l.!a;t·u-t' 
:I~ ~}tC~rica;) 5ilnl l llr.& ~UlpM"At {~r rall• 

"''' au ~"'-"'Y' h clusirtcd in i;z<>up 
'1!}2 (•:anu!actv'~ or l•di", tdevl&i~n IM 
CQmllWli::.catl:.n c;u~F-·.ct\t. 1nd •r~rat,uJ. 

Jla•f1ct-ure or a:>t.or •ch icl•• 

1M mmaroc:\utt, u:•c.blJ, rc·ll;ai\dlrv:: 
alt.cra~lon of c:>~lctc =w:.:.Or vc-hicl 
paa.ienpr au~:-...lltll~s, c<.A.'Wrct1 
lte.sc1, lorries 1nd trV\:k lr~ll 
cerrl•r~, apr-cl•:. pu!";t:~• 
klance&, ~6~l ·::al1, t:i:. 
up c:.cM1; Yt'i'tic:lc·dttt. car~v~na; -=·'-... :lte4 
alclCft.1; 1;>cciaU:ed · .·J!";..ct.·.&rt ?( no:\.c.r 
wcldcl• pert.a ani _. s~:rlra 1uch ., cr..;:lnct, 
t.reiit'!&, clutcr.e1 "''~'• g~ars, transQl:sl:ln.1. 
v!ic<la alld fr., :hi• tr:>•'JI d:>u n~t In· 
cle.d• th~ u ac:~uro? of t:,Tel and t.ia:'bcs 
(&r:>V;> )~ • ~ut.c::-obilc i;lu~ (gnup ,_;;.io); 
elcc~rl ~ui.{'L-~r.t. (1p;rc.~Jrl1l' 'r:."'p "' 
-.J:l!" "''-"; }a}) :tr ·'tri.c\ll;.urel, ,,:~:t t.~UJlr:1 
ar. ndvat.rial tr~: t.:>rs, 1M Cork-1 ltt. ar.i 
~\iltrlal :nicks (a,;;ropr!.al• &r=> ... p or 

s.aJ:>r group ~). 

n.. •nvfact..an, "''"'·"' e·bulldll\I a;id 
uj:>r alt..r11.~ior. ;.orcycle11 ac;ot.era, 
•lcyclies, tr 4 _ s, ~alc1b1, and ''°cc1a!l&r4 
pert.a rct:lc1 1 u.dJlea, 1eJ\ po&L&• 

, gea ra and hand l• b.1 ra. 

lla:-.u.hc:\ure of alrcnr• 

TIM &aM1tec:\u.n, auulll:I, re-"bul141~, al· 
tenU"" &Ad r•palr c.f a•roplanu; 1:lldcr1, 
atrcran. perts au.:h •• •tv.,lnea, pr:.~llera, 
ponioou &1'14 \l.'11.!er-ctrrl•"eJ; apace Yehlcl'.I 
acll apcclall&ed parts; anJ l\:)·1•rc.r•ft &"4 
apecla!l&eil p•rta. T:" r..anureciur4 or eero• 
a.aut!cal el•:trlcal e~ul~~•nt 11 elaulfhd 
la UM oppNprla tc cr-:cup of u.)i>r C""P .)<}) 
(Jb.nu!'•Ctur• or cl~c:t.rl.!&\ rAchln~ry, ·~rara• 
, ... , •J-PlllllC ....... nr~llu); tllc p~ducue~ 
of wron..11tlc~l r..c11;."'rl:"'<C1 t1ut,,..9lll 11 
c\luifhd In ,ro•p ~~l (>'An•!a:&u.n ~t :.r0· 
fes:1or.al aod acl'!'r.tlric "'l"'F="A"t aft'\ •it&• 

""'"' and c-oot..-.1 linc lnat,.,...tnl•); tM 
fallrlc:atlr• ........ ,1.1:.r or c.Jullu ar.• 
rocte\a h clu•lfld 111 ,..., .. ~}ii~ (., .. ,... 
f..ctllft ot uc~ln•r/ an I c~uli.-tn\ uccp\ 
11'1clrlcal ao\ d••v~r• clauHled). 
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!k ~.:tuH or tn~rt cqutprllt, -
elaall:re cl.asatrled, aucll aa a1at~l-4..-awn ·~· 
arts aad aletctu.; t-.aad-Uav:a pca!lc.:rta, llllffl• 
~ aaJ "9bJ cal'J'bpa. 

~vn or pn:uaS-l all'i 1~le11~1nc, ..,. 
-J~ 1ad ~Dtrolllr,.ii; ..... 1,,..11t 110t elae
'llkrc cla:IJ:'1e4, aad or fb:>U(;n,.."ltc aD£ opUcal __.. 

,a,.i ....,.,."'" et proCaaal:>Ml ad adaat!t\c, ..,. 
-..,.~ uol catl"Olllac cqvJ.Y-JC"t, n:>t. daa
..... claaatnc.a 

tile -roct.:-e, "'""9U""' a...t rtl'&lr :or la'b:>n· 
'-7 ..S aclcaUnc tnatnnmts •nil or uoarllle 
... c:oat.r:olllnc cqvtpant. ""' clnv.>•rc cl.a;al!ld; 
U. Mdc1tt.>D w aaacalll7 or c-'"'J..otr.na, •:a· 
- a:lll :.U:cr accelcrao:.:>ra; on' tt.a ;ir:du.:U..-
el nrclcd, m4lcal aaol •• ~.ta! ~1d7.ut, tnat.n
... aa.l .. ?rllu aaol or "".il:>:Ccltc ar.4 pro•
u.rtlc a:;>pl1111na. TM ••fa:~rt ~f a;iUcal 
IM\"""'r.~a C<>r acicnt.trtc ad :w~l:al ,. .. la 
clauUt...t h cr:o11p '8~; t.M t•i.rlc•U<>n and 
a__.lJ :of ro41r •'l"l~nt, X-r•1 anJ drctrlc 
Uienred\lc apparatus ta da11!fh:I In the ·~ 
fria\e &roup of ~Jar &l"O"P };}; tM prnvcttoa 
el .,...)al.:>rat..>ry vtlglllr.o; lll'~n.unt1 ta claaal· 
flri 18 gr:ovp }825; tJle -=·"II! a: t\•:c of 
-•vlng &o.I •!sponstnc -~· ls cl•nlfi .. 
Sa p,... }~; and tbe f&brlcauca or dcct.rlcal 
l .... \rlal CDlllr:>l •ntcH 11 fDCldc4 ta ...,..,e,1. 

'951 llUahctaH Of pb:>to1J9 .... C 1114 Do>t.IC&\ poda 

!lie ....r•c\urc of ~Ucal lD&tr...,•"to aad 
1•-•• opll".!lal1dc p<ls, p~t.c::.r1s.Mc aaol ........ 
atrial •;1110-nt o4 au;>pllu. Jnc~u4td la 
tlla -ractvt ct apUc1l l111t."'-~nu t:or 
11Clc•Uflc and Mdkal .,.. t'n• pr.Juc~loa or 
JllaW-clwr.Sc•l .. ~•r!all .......... 1 tiled ru. ... 
plea •M p>per la claulfl"' Sa ''oup ))29 
(llldatec\Va o! cbcalcal prod"ct.1 a.a.c.). 

Jl!l5) .....,act.are of •\die• aad clxu 

• -ract1:Te or cl21:1La aw nt.c11u or .. u u .. a; e--. 1"4 w.at.dl ,.rta acd cuco; ar.4 Mcllaal
IW Uallll 4nlcu. 

' 
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Annex B 

LIST OF PARTICIPANTS 

t Bolivia 

Osvaldo Quiroga, Technical Coordinator of the Indsutrial Subcami ttee, 
Empresa Nacion&l de E1ectricidad S.A. (ENDE}, Casilla 565, Cochabamba. 

Colombia 

Alvaro Cadavid, Gerente Financiero, Interconexion El.ectrica, I.S.A., Ca1le 50 
No. 50-21, Edificio Banco de la Republica, Apartado Aereo 8915, Medellin. 

Fayek Farid, Chairman, Electrical Distribution Authority, 53, 26th Jul.v, Cairo. 

V. Krishnamurth,.v, Chairman, ~sruti Udyog Limited, 6th Floc:r .. Hansalaya, 
15, Barakhamba Road, Hew Delhi. 

Indonesia 

Djurzan Hamid, Dire~tor for Power Industries, Directorate GeneI"!.l. of Power, 
Jln Thamrin 12, J ak.arta. 

Ivoty Coast 

Lallibert Konan, Directeur General de l'energie electrique de la Cote d'Ivorie, 
EECI B.P. 1345, Abidjan. 

Solomon Aka, Chef, Cabinet de M. Konan, Ener~ie-Electrique de la Cote d'Ivorie, 

~Cl B.P. l3L5, Abidjan. 

Le.rgaton Gilbert Ouattara, conseiller, Mission per1!18nente de COte d'Ivorie, 
Alser Strasse 28/12, A-1090 Vienna, Austria. 

Mexico 

Jose Antonio Velazquez, General Su~erintendent, Petroleos Mexicanos, Juan Racine 1.12, 

6th Floor, Mexico D.F. 

Repµblic of Korea 

Han-Kwae Lim, Senior Engineer, Nuclear Power Construction DepartJDient, Korea 
Electric Power Corporation, 87, Samsung-Dong, Gangn~Ku, Seou1. 
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Tanzania. 

Si!!lO:l Lunyiliko Mhaville, Director, Pro.1ect Planning anci Desi@n, Te..."lzania 
Electric Supply Co., P.0.Box 9024, Dar-es-Salaam. 

Zimbe.bve 

Derrick Alfred Field, Under Secretary, Tre.~sport, Electrical end Tariff' Assistance, 
!·1inis"trJ of InC.ustry and Energy Development, ? .0. Box 8434, Causeway. 

COHSULTANTS 

Raphael Tiberghien, Economiste, Universite de Grenoble, 57, galerie des Baladins, 

38100 Grenoble. 

Pierre Vernet, Economiste, Universite de Grenoble, CRID/IREP. 

OBSERVER 

Austria 

E. Asenbauer, Head, Division for Exploration in Foreign Co\Ultries, 
Q3terreichische Mineralol-Vertriebsges mbH (OMV), Otto Wagner Pl. 5 
1090 Vienna. 

' 
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