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1. As a preparation for the Second Consultatiorn on the Capital Goods Industry
with Special Emphasis on the Energy-related Equipment 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 prepare 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 Expert Group Meeting on Energy-related equipment and Technology convened
in Vienna, From 10 to 12 October 1983. Tkis document included draft terms of

reference for the country case studies.

4. After the generai discussion of the recommendations of the First
Consultation on the Capital Goods Industry and the preparatory work for the
Second Consultatior, the participants made a review of the ad-hoc information
document and agreed on the detailed terms of reference for country case

studies (see Annex A).

5. The list of participants appears in Annex B.




Annex A

TERMS OF REFERENCE FOR COUNTRY CASE STUDIES
ON THE ELECTRIC POWER EQUIPMENT

1. Selecticn of equipment

Case studies will mainly cover 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 machinery, apparatus and appliances
771: Electrical power machinery (transformers, static converters,
inductors, etc.)
772: Switchgear
773: Equipment for distributing electricity (excluding low voltage

domestic installations and apparatus)

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

fittings, etc.) are also incivded.

7. 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
0il, natural gas, hydroelectricity, nuclear electricity and geothermal
electricity) and their utilization rate (in Terajoules, TJ, for the last ten

years, if available; see sample table in Annex 1v);
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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; electricity
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)

¢) Historical development of agencies and/or bodies (governmental,
privace, 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 on the national electric power system

a) Existing electric power generation plants, transmission and
distribution systems (type, capacity, local content and foreign supplier, see

sample table in Annex IV).

b) Maintenance activities:

1. Maintenance facilities, spare part supply and repair and
maintenance management.

ii. The role of foreign technical assistance in repair and
maintenance activities.

iii. Training for repair and maintenance, including the role of
foreign technical assistance.

iv. Role of repair and maintenance activities in the creation of
domestic production :apabilities and its impact on the mastering

of technologies.

c) The role cf domestic and foreign engirzering companies and/or
consultancy services in planning, carrying out the feagsibility 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):

i. Gross productinn (also quantity data if available);
11. Manufacturing value added;
i1i. Exports and imports;

iv. Employment.

b) Historical development of the electric power equipment industry (che
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 and distribution equipment which were domestically manufactured
(volume, value, manufacturer, local content, technology sources; see sample

table in Annex V).

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

manufacturers and for each main producer:

i. Name, address and date of foundation

ii. Size (annual turn-over and employment)

iii. Capital formation (domestic-private or public, joint venture and
subsidiary)

iv, 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 also

manufacturing other capital goods)




e) Mastering of technology:

1. Assessment and evaluation of the indigenous development of
technology at industry and national levels through:
- Training
- Adaptation
- Research and development (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.)

ii. Assessment znd evaluation of the import of technology through:
-Licencing (parties involved, conditions, related national
legislation, etc.)
-Joint ventures with foreign companies

-Subsidiaries of foreign companies

£)  Counstraints on the domestic production of electric power equipment

and measures that have been and are being taken to remove these constraints:
-Markets
-Financing
~Infrastructure
-Manpower
-Technical and technological barriers
-Lack of negotiating skills (e.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.

y e
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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 gemeral and electric power equipment
industry in particular, in planning, in forelgn currency allocations, in

1mplementation of investment programmes, etc.).

b) The role of government (state enterprises, incentives, protection,
training, government purchasing and market manipulatioas through legislation,

etc.).

c) Past and present experience of and future opportunities for the
co-operation with other developing countries 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 other capital goods industries.

(Including 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 crganizations,

etc.)

8. Other energy-related technologies: Domestic production of energy-related

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

Corresponiing Related ks of

Croup  Sudzoup  Itea BIN heading heading Category
of SITC,
or subheading Reviged

SECTION 7. FACHINERY AND TRANSPORT EQUIPWENT

DIVISION 71. POMER GENERATING MACHINEXY AND EQUIPMENT

n Stean Ahs other vapour generating boilers, super— 711.1
beated vater doilers, and suxiliary plant for use 111'2
therevith; end parts thercof, n.e.s. 109/ *
.1 Stesm snd other vapour g nerating boilers (cxcluding 84.01A (u9/) (9%

central hestirg hot vater %oilers capable also of
producing lov pressure stcaa); super-heated vater
boilers
7.2 Auxiliary plant for use with boilers of heading 84,024 yw/) 151
T11.1 (e.g., econonizers, superheaters, soot
renovers, gas recoverers end the like); condensers
for vapour engines and power units

.9 Partg, n.e.s. of the bojlers and suxiliary plant
falling within headings T11.1 and T11.2
T11.91 Parts, B.e.s. of the boilers falling vithin heading 8k.01B 19/} a2
m.1
1.9 Parts, n.c.s. of the apparatus ard appliances falling 84,028 (a1y/) A2
wvithin heading T11.2
ne Stesm and other vapour pover units, not incorporsting T11.3

boilers; stesm engines (including xobile engines, bt
not stean tractors falling vithin heading 722 or
mechanically propelled roed rollers) with scif-
contained boilers; and garts thereof, n.e.s. 109/

2.6 Stesm ard other vapour pover units, not incorporating n
boilers; steam erngines (including zobile ergines,
but not steam tractors Zalling vithin heading 722
or mechanically propelled road rollers) with self-
containsd bollers
712.60{a) Stean engines (includirg mobile engines, but not f8k.04) m.’n
slesa tractors falling vithin heading 722 or
mechanicilly propelled ro-* rollers) wvith self-
contained bollers
T712.60[b) Stesa and other vepour power units, not incorporating B8k.05A°
I~ilers .32
n2.9 Parts, n.e.s. of the powver units and engines falling B8h,05B * A2
within hesding 712.6

114 Engines and motors, non-electric {other than those (12/)
of groeppz T12, T15 and T18); parts, n.e.s. of the
engines anl motors of group Tlh and itea 718.88

nh.A Reaction ergines 84,084 112/} 53
T18.8 Gas turbliies, n.e.s. . (112/)

714.80 Turbo-propellers . 1] 53

T1s.82 Sther gas turbires, n.e.s. 84 .08C u1y/) 53
7189 Parts, n.c.s. of the engines and motors of group

T1h and item 718.88
T1h.91 Parts, n.c.s. of reaction engines or turbo-propellers BL.0OBE (QE/; 53
714.99 Parts, n.e.s. of the engines and motors of headings 8k, c8r (11%/ 43

714.88 and 718.88

neé Rotating electric plant and parts thereof, n.e.s. (115/),(116/)
Tné.1 Motors amd generators, direct current 85.01A 3]
né.2 Electric ootors and generators (other than direct

current) and generating setc .
T16.21 Rlectric motors [including universal (A.C./D.C.) 85.018 131
motors ), other than direct current
né.22 Generators, slternating current 85.01C 3]
76.2% Cenerating sets vith internal cocbustion piston 85.010 19}
engines
T716.3 fotary converters 85.01E [ %Y
716.9 Parts, n.e.s., of rotating electric plant 85.01F &2
nsé Other pover generating machinery and parts thereof, (19/)
n.e.8.
ns.7 Baclear reaccors, and parts there~f, n.e.s. 84.59A m.7 )}
718.8 Engines and motors, n.c.s. (wird <ngines, hot air

engines, vater vhe-ls and vater turbines)
T78.80 Vater turbines 8k, 0TA [ 9
718.82 Other hydraulic engines and motors (including &.WB} (117/) sl
vater vheels)
718.88 Other engines and wotors, n.e.s. 8k, 08D /) L
718.89 Regulators for and parts, n.e.s. of the engines 8&.07C uy) V]
ard motors falling vithin headings T718.%1 and
718.682




Felated
heading
of sTTC, Catesory

Revised

Carresponding
Group Subgroup Itea BTH heading
or subheading

DIVISION 77. LLYCTRICAL MACHI'TRY, APPARATUS AND
APPLIANCES, N.E.3., AND ELZCTRICAL PARTS THERZOF
{INCLUDIIG NCH-ZLICTRICAL CCUIMEIRPARTS, K.E.S. OF
ELSCTHICAL KCUSENOLD TYPE EQUIPRENT)

™m Electric power pachinery (other than the rotating (115/),(116/)
electric plant of heading 7.6), and parts thereof,
n.c.s.

™m.1 Transforvers, electrical
T71.11 Liquid dieiectric transforzers 85.01G 13}
1M1.18 Other electric transforoers 85.011 (3}

T™m.2 Other electric power machirery; parts, n.e.s. of

the electric powver oachinery falling within
heading TT1

m.2x Static converters, rectifiers and rectifying 85.011 131
apparatus

.22 Industors 85.013 [ 31

1M.2 Farts, n.e.s. of the electric power machinery 85.01K 52
falling within heading 771

TR Electrical apparstus for paking and breaking T22.2
electrical circuitls, for the protection of
elcectrical circuits, or 1or makirg connections
to or in electrical circuits (e.gc., svitches,
relays, fuses, lightning arresters, surge
fuppressors, plugs, lazpholders and junction
ooxes); resistors, fixwd or variable (including
potentiocsters), other than heeting resistors;
printed circuits; switchboarde (other then
telephone switchboards), and control panels,
n.e.s.; parts, n.e.s. of the foregoing
apperatus 115/

T12.1 Electrical apparatus for meking and breaking, 85.19A k2
for protecting and for making connections
to or in electrical circuits (e.g., switches,
relays, fuses, lightning arresters, surge
suppressors, plugs, letpholders and Junction
Bsoxes); switchboerds (other than telephone
svitchboard: ), and control panels, n.e.s.;
parts, n.e.s. of the foregoing apparatus
TI12.2 Printed circuits and parts thercof, n.e.s. 85.193 k2
T72.3 Hesistors, fixed cr varieble {(includine potentio- 85.19¢C A2
meters), other than heating resistors,and parts
ih=reof, n.e.s.

™5 Equipcent for distributing electricity 723

T73.1 Insulated (including enanelled or anodized) electric 85.23 123.1 22
vire, cable, bars, sirip and the like (in~luding
co-axial cable), vhether or not fitted vith

connectors
T135.2 Electrical {nsulating equipment 725.2
T73%.21 Electrical conduit tubing and joints therefor, of 85.21 725.2% 22
base zmetal lined with insulating material
113.22 Electrical insulators of glass 85.25A k2
T15.2% Tlectrical insulators of ceramic materials 85.258 723%.21 k2
17..24 Elecirical insulators of otiier zaterials 85.25¢C 2
T73.25 Insulating fistings for electrical machines, 85.26A 22

s;pliances or cquipment, being fittings wholly

of glass epart from any ninor coapontnts of

netal incorporated during mouldir; solely for
purposes of asseaply (but not inciuding insulators
falling vithin hcading 773.22)

T73.26 Insulztirg fittings for clectrizal machines, 85.268 )
arplisnzes or equipment, being fittings wholly of
ceranic xaterfals apsrt from any minor components
of metal incorporated durirg moulding sclely for
purposes of asreably (but not including fnsulators
falling with!n headirg 773.23)

5.7 Insulating fittings for electrical machines, 85.26¢ 2
ap-liances or equipacnt, being fittirgs wholly of
othe:r {nsulating patcrials apart frco any nainor
cocponents of petal incorporated durirg noulding
8021y for purposcs of asscatly {but rot including
insulators falling vithin headfig T73.24)

T23.22
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Annex II

DESCRIPTION OF TERMS USED IN THE TABLES

CAPACITY: Nominal or nameplate rating of generators.

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

station operations., \

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

LOSSES IN TRANSMISSTION AND DISTRIBUTION: Losses which occur outside the

generation plant.

HYDROELECTRICITY: Power generated from falling water, including electricity

produced by pumped storage plants .
CONVENTIONAL THERMAL ELECTRICITY: Electricity generated in power plants using

conventional fuels (commercial or non-commercial). 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 deliverad to

consumers.

CONSUMPTION BY INDUSTRY AND CONSTRUCTION: Excluding consumption by the

electricity generating sector.

CONSUMPTION BY TRANSPORT: Excluding the consumption of agricultural sector.

[ 27 V.
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CONSUMPTION BY HOUSEHOLD AND OTHER CONSUMERS: Includes households,

agriculture, public lighting and all other sectors.

NET IMPORTS: Total 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 trausmission and distribution losses




Hard coal
Lignite/brown coal
Coke-oven coke

Gas coke

Brown coal coke
Pavent fuel briquelles
Lignite briqueties
Peat

Fuetwood (9.7 TJ/1000 M)
Charcoal

Bagasse

Crude petroleum
Natural gas liquids
Aviation gasoline
Motor gasoline
Natural gasoline

Jet fuel

Kerosene

*
STANDARD CONVERSION FACTORS—

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

29.3078
11.2834
26.3768
26.3768
19.6361
29.3076
19.6361

9.5250
13.4734
28.8888

17221
426133
451923
439614
43.96814
44.8992
43.1994
43.1994

_12 -

/

Naphtha
White/industrial spirit
Gas-diesel oils
Residual fuel oils
Lubricants

Feedstocks

Plant condensate
Bilumen (asphait)
Petroleum waxes
Petroleum coke

Other pelroleum products
Liqueiied petroleum gas
Refinery gas

Natural gas

Gasworks gas
Coke-oven gas

Blast {urnace gas

Electricity (1000 Kwh)

Annex III

44.128%

43.2078

42.4960

41.4996

42.1401

43.9405

443131

41.8000

43.3334

36.4000

42.4260

45.5440

original unit is TJ)
(oviginal unitis TJ)
(original unit is TJ)
{originat unit is TJ)
{original unit is TJ)
3.6048

*/ Spccial conversion factors applicable to a certain country can be utilized

provided that it is clearly indicated.

-
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Annex 1V

TABLES

i. Domestic production of primary energy

ii. Electric energy production and consumption
iii. Electric energy production (projections)
iv. Existing electric power equipment

v. Domestic production of electric power equipment




DOMESTIC PRODUCTION OF PRIMARY ENERGY (in Terajoules - TJ):/

e /

Energy Coal Other solid fuels Crude petroleum Natural gas Electricity_ TOTAL
source

Year TJ 4 TJ b4 TJ X TJ ) 4 TJ X TJ X
1972 100
1673 100
1974 100
1975 100

'

1976 100 =
1977 w00 | '
1978 100
1979 100
1980 17°
1981 100
1982 100
1983 100

*/ This table is related to para. 2.a.
**/ Only hydro and geothermal electricity, i.e. from domestic primary sources.



ELECTRIC ENERGY PRODUCTION AND CONSUMPTION*/

1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 19f2

1983

INSTALLED CAPACITY

Public and self-producer total
Hydro
Conventional thermal
Nuclear
Geothermal

Public total
Hydro
Conventiocnal thermal
Nuclear
Geothermal

MW (Megawatts)

PRODUCTION
Public and self-producer total (gross)
Hydro
Conventional thermal
Nuc lear
Geothermal
Public total
Rydro
Conventional thermzl
Nuclear
Geothermal
Net production
Transmission and distribution losses
Imports
Exports

GWh (Gigawatt-hours)

CONSUMPTION

GWh (Gigawatt-hours)

Net consumption (net production + imports - exports
- transmission and distribution losses)

Industry and construction
Transport
Household and other consumers

GENERATION PER INSTALLED CAPACITY

GWh/MW (1000 hours)

*/ This table is related to para 2.b.

(2]
\n




|
ELECTRIC ENERGY PRODUCTION (PROJECTIONS)*/

1972 1973 1974 1975 19764 1977 1978 1979 1980 1961 1982 1983

INSTALLED CAPACITY MW (Megawatts)
Total
Hydro |
Conventional thermal Ea
Nuclear 1
Geothermal .
Non-convencionllfi/

PRODUCTION GWh (Gigawatt-hours)
Total (gross)
Hydro
Conventional thermal
Nuclear
Geothermal
Non—convcntionalzi/
Imports
Exports

*/ This table is related to para 2.b.
**/ Wherever applicable




1. Generation
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EXISTING ELECTRIC POWER EQUIPHENI:/

(only for the equipment commissioned atter 1970)

Stations::/

Commissioning
date

Plant size
(MW)

Equipment

Local content

(%)

Foreign
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

|32
N

then the total number of units should be given together with t

Compressor—turbine
Generator

Sub-station

Control and instrumentation

This table is related to para 3.a.
I1f a large number of s

imilar units less than 5 MW has been installed,

of equipment for one sample unit.

he details




EXISTING ELECTRIC POWER EQUIPMENT (continued)

(only for the equipment commissioned after 1970)

II. Transmission

Commissioning | Voltage | Rating | km/tons/ Equipment Local content
date (kv) (MVA) | units®** (2)
SUB-STATION
- Transformer
- Switchgear
- Measurement & control
TRANSMISSION LINE
ower
onductor
Insulater
ittings
CABLE
T._._
able
I111. Distribution
Voltage | Rating | Total number of km/tons/ Equipment Local content
(kv) (MVA) | units for each |units***/ x)
voltage and

rating range

SUB-STATION

Trangformer
Switchgear
Measurement & control

TRANSMISSION LINE

Tower
Conductor
Insulator
Fittings

CABLE

Cable

*%%/ 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 statistical da:ta.




DOMESTIC PRODUCTION OF ELECTRIC POWER EQUIPMENT:/

Type of Specification Annual production Local content in 2 Local Source of
equipment (power and voltage for (number of units for electromechanical (as of 1983 or latest { Manufacturer | technolcgy
electromechanical equipment) equipment und tons for others) data available)

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

*/ This table is related to para 4.c.

)
N
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CAPITAL GOODS ACCORDING TO ISIC

Manufecture of Tedricated Wetal Products,

- napannt

Varufacture of fabricated metsl products, except
machinery snd equipcxnt

Mmnefecture of cutlery, bhand tools and ;.mnl
hanivare

The pansfaciure of tadle, kitches srd other
cutlery; Band and edge io0ls such as axes
sod hatchets, chiszis ard files, hicsers, shovels,
rakes, Woes ord olher ra-d sgricalturzl and e
gerden tools, henxdarvs and plimders’, rascas’,
sechanics® anl cachiatats! preetision hand tools; o
Sardvare such an firvplace eqrijuert, vre~hets . loch
and key gtts, rd olher Byilders®t wd fuwnitn e
hardvate, coasters, clazps, eid eurine 873 lug-
gage  vehicle dardwvare. Izclvded are blacke
salth abops, Ixcluded are the pracucticn of
silvervare and piat=d vare, classified in
3901 /¥ nifsctice of fewellery erc rslated
erticles) ard the carufecture 7 cuttisg dies
ond pover-drivea hard 0316, vhich aTe clazsli-
ficd ja the sporopriste gicup of =e T £0§
382 (Manufustare of ceshinery s7d esuipnent
exeept electrical).

Kasufucture of furaiture and fixtures pricerily
of matal

The manufactere, clteration an? repair of fur-

aiture end fixtores cocsisting prizarily of

satal, fcr Youselold, office, pudblie tuilding,

professionsl use, &34 restaursnts. The yreduce B2
tica of wpwlet-red o ;ullcd fumitce having

aeted freses 18 clasz fied tn groug 5500

(¥asfaztuze 3f fuszlture and fixtures, except

prizarily of eecal).

Yanufsctere of structurel e2tsl products

Waaufacture of structersl cocpooenis, ateel or
other watas, of brid;es, tocks, sake stacks ana
Pulldirgs; cetsl dnrs 872 scTecns, FITAS

Sranes end ezal25, vetal stalrcas:s a‘d other
architectursl c:ts) wort; actal lectidas for
abips axd Darges; Boiler guye Hradistac s

abeet metal cosjodenis cf buildings, stiwejites
st 13ght tacks. The tssemdly ara inztaiiation
ot the elte of pre-fadriiated cozprreats ir.%0
bricges, teaaks, botlacs, certrsl alr coriltizsne.
fag end cther sicet-2atal syszezs dy the manue 3823
facturer of these ciTDorests which can a0t be
sepuretely repacicd, 1s Lo b tnclided in s
group, alzag vith the saln gazuisctarisg e3tivity.

Vasafacture of fatricalsd tetal products sxcept
pechinery and ciulpment ot elsevhers claystlled

-tug sscafsctare of Zsbricated sstal preducts

s as atal cirs frea tin-3lave, erR-DlELY,
or somam\led ghe=% 1226l B2Al sRigpirg esa-
eirsrs, basrels, Enra, kegs et >ulsl astal
sty e2rrs 21 ie ZTdette. 3a002 3
weults; fahrlzat:s vize 472 catle 3T
purglasel vore

23, excluuirg tnswstied virt

and eadle; g2l e7elngy, Wile, GUXS, VIVTALE,

givete anl cullrsidle “ud2e, 052200 LA priiaxy

ge)ltag or dsvlig wtlla; Turzaced, stoves ~'d

other sicz Leaters, for-eltiTriCul] R S Y

Sros a3l netal 120020y e aad i ceme’ BN
Brees oods; vedve g isy THIIINS; ekl

peisl vare; & all otser Z3bricattd ertsil §ro-

dects DOt edersere ciageifred. Tels T

Includes L510e0ried 6720 03 WO €233 I
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eninclling, Sepan. . ard laccuering, el
gpivanizirg, blatirg o3 polisdlisg retal ;re-
Cueix. [Me carufsctie 32 specialitea parls
of avtonchiles, slrisaft wod ahips 1y clagrl-
fied ia the approprinta sromy Sf esjtr LrONy
3 (Marofsctwes of T-13:99.% exuipeest). The
minctecture of rachinsry perts ex:iept thase
mentioned in this grvue s-¢ clasiified oo
follows: gea=rsl pussze party Iir zacatnery
{group 3327); specializel farts of rachinery and
equizzent (aoroariste ¢ror) of rojer grauzd

332 through 335).

Manufacture of rachinery except tleet.fcsl
Manufacture of erginec &nd turdines

The sanafacture, re-buildir, snc repair of stoex
and gas engires snd steen, gv3 ard hyarsatic
terbines; and of pet=d], dtesel and other inler-
asl corbuzticn erllass. The manufaziure of
coaplete stean, gas ard Nydraulic turtine-
gensTator sets ard I ccapieie engirc-e
sets, is classifled tr group 3531 (\Vanuls
of electricel Industrial rathicery ar3 ajpfs-
ratvs). The meaafsctuse of tu-=incs Or 2r3ines
by est:bLlistments frizariiy enzagsd ia fa2n71-
catitg & givea t¥;e of ~Tanspsrt 2 uiptent end
eztsblishoents prizarily 2rgeged 13 pricucing
specislited turlines cr englizes 7ar 8 gl7en
type of transport equipzant e cleasilied

in the apprepriste g: up of sir gre-p e
(racufscture of transipor: ejuipceat).

Manufecture cf sg-izulturel sacainery ad
equipecrt

The wanufacture and ritalr of agricvltursl
mazhinery end ejuipzeni fir usc in he grecars-
tizn ¢m) rainteaance cf e sc:l, in plactirg
and hasvesting of the crvd, In Sre;aTing crigs
for earketl on the fsr2, ur e dalry fermice
and live-stack ralsirg; f<r u3e ir poforcang
other farm operation; and processes, $ii a3
plenting, seeding, fertilinirg, caltivetirs,
harvesting: plovghs, harrovs, staik luilers,
sliXirg vackincs, far: traziccs, ete., Exsluded
is the renafectuir of giriculzural kend tocls,
such 83 tades, hoes, cligiers, Nand lgw) onvers,
which 15 clessified §n goup B (Zercfazzwe
of cutlery, hand tcols sal gereral Barusere).

Masufactare of ersal scd wood workirg sachlacry

The panufactare, siteratinn and recslr of wiod-
warkiag and metsl-woTeing rachinery, such ss
sschinery for gswaills, pl=ning mills, faoni-
ture sazers ocd vercer wirisrs; lythes, »rine,
aril)sng, williing, grindirg, stescirg and srap-
$ng machines; pover savs oo sexders; iMp
forges and oles (ssilrg asiainms; 1%
aills, presces ad Ariwing 22zalnes; arnsiding,
aeltirg end ma-electrizel w:l3ing zscn..e3:
and pehire t30) cutlers, ¢les ecd !

5. The

madufscture cf sttech-ests sao accesssriesr 73t weol-

workirg end retel-vorsisg ze:hines &3 1nil'rd-d.
Laclvied §s the senufucture of erectriz weldisg
equigrent (classified 13 grouvp ¥51), erd Pasa
Wole fur w2041 424 p2tal wooxing trat e %t
pover drives (classsifind fa gy 2.

Mam:fazture of sgacis. Sindusirisl eachizary
and cquiaent exsep’ meial o4 o2 wirdlng
sachirery

Tha sanwccture, altirstizn azd repelr of
speefel In/cetrisl zainInery 278 eyripnert
eReePL ze'al-wiTRirg and viecevipalrg it Yy,
R 8) £33 88CDLLETY, ARLLY AILITHIY, TEPeT
fodustry sackinery, ;ristirg-tIsie mazntrar’
and squijnsat, hesiiel (vustiry peeninary 2zt
etuijwant, 313 ref!l 107 60D ¥ ulTIe%%,
eecens-cakizg ol
sachinery ¢4 €351 20
(LA SIASY IN3 FAN ¥ 4]
sslerte) Ry toitg >
and Talet!ng LactiALy, ETerel, CSATIVAPS,
Sadiet:iial trucks L8 €aveiifiad la g XE)
(M:tlv)wry 028 (U008, exse)t ieitricel,
n.e.c.). -




diei. Watir Crovp biwi: iy Grxp
plom  ZrT si>n  grovp
N5 Yanuecoure o7 office, cocpcting and accousting scoess=rizs a8 zurriles rot elsevdure classy-
castinery fied, such as lasslitsd wires aad catles:
s:osale ate poizary Fatleries, wi srd 4ry:
Tre sarufeziute, recwvetisa and repair of elcruris wd e s fistures and lasp ¢
22fice ines ass ezui~tens, suzh as calcue sag teitehes, cenduciir cine
.;,._‘, z adding Eachines, azcsaniing re=3ors, 8rd T N2 currert-carrying wiring de-
;-. ;.ms: PLAINEI-CATI 3Tisex ractires and eguip- wizes; cimauits ans irgs; elcctirical 1nce-
me=i: @igizal anc amaiag eazTuiers emd assciste 1szcrs anz i=sulatiza myzerials exscol pur-
e3 ele asts p.—:v-enu-g-; equizneat ene celsin and ghsg irsutators, which aze Clessi-
s=cesperies:sash regiscerss; tysewritess; welghing n:‘ fe gra=r 10 (Mnufacture of pe
Cashibct exceps woen scieatifil spjaratus far etina ar2 "-"f"'"*""-') ard 20 (kanzfectuire
Jeosrazsries: duzlisstieg zachines except of glatz sl €la3s pricusis), respectively.
< pROto-cop/ing ZAThires; and Jther o Zice ractines. 8 cture of tnasport cqitprent
3829  ¥actirery and equipcent except electrical mot
laroere ‘h"._“‘:' P SBAL  Ship Muilding and refairing
: The peufszstre, renvation snd repair of Shigyards an2 Vhatsards engsced in building,

- zeure, <
mechincry and egsiyment, eXSept electrical npr and zpecialized paintirg ard colkirg

- m—p =S - - - , - - - -
saz3inery, Rt elisviare clessified, such as of 811 type: of inigs, bazges, llenters,
pu=cs, it eni gas TTaTTESEITE; blowers, air and bcats, excep: rub>er BIite] tpecialized
esmd.tionirg a3 restilatizg machinery; fire mariae exgine snd ship parts Synufactures;
sprinclers: refrigerassrs acd equipzent; secha- the conversion lna'a_:lgra:l:n and dreakirg-
£ical power traraciisizc equipment; lifting snd wp =f ships- The fatrication of l}a:lr‘
Boisticg machinery, . wres, elevaiirs, coving ""i_"": :’ Cl'f‘ff'-'f‘ ie group 352k (vuru-
stair«sys, inrustris’ truzks, traciscs, trasil- teszure of spec-a- f“‘“"hl machincry and
ors, azd staccers: rrairg raccices; snall aras end equinnent except getal and vood warking
sccessarics, heavy oriirance and arifllery; in- eachisery).

ustrisl process ‘urnaces 3ed ovens; sutdcatic

:e._"‘:,_‘j::._ oo bioes; weshing, laurdry, dry- 35,2  manufscture of ratlrcad equireent
::‘:;?un:w: ff:::r‘s:::::‘:;d::::ﬂ:;:ﬁ: The ™uildlrg and re-dbulldirg of lacorotives
lncluc.d ;n.ma':ll:tm of gerersl purpsse of an; Y7 or riuce, ord railrcad and tran-
parts <2 cacrinery, such as b3ll and roller way cers fcr freight asd passcrger service;

e 23 - ~e-fatis -
bearings, ;is:3 rirgs, velves; and shois engag- the preductica of 3pestalized parts for loco
€8 in ranulasiiting, rebuiléisg or repeiricg tive, railrcad and traresy cars. lrciuced
warious kin3s of eachinery and equipcent and are the seraratelv r=;ories establishrents
assaciated parts and accessories oo 8 Job or a7 raflway snd tearsay covsanies pricarily
order basis "x others engaged in the silding, repair and aliera-

° tiza of Jocomntives and carz. The marifastuce
383 Manufacture of electrical maclinery, spparatas, 27 electirica) signalling cQuipment far raile

ways 363 trazweys is ¢lassificd la group
3332 (KanyZfacture of 18dio, television snd
comounicatizn esulp-ent and apparatus),

s;pliances and supplies

b5 538 vamfacture of elecirical industrial machlnery
an3 epparatus SBA3  Maoefacture of motor vehicles

The sanufactur:, remvstica and repair of
electric £2%ors; gecerstors sad ccoplete
turbirc-Zererassr spd encire-generator sets;
transforoers; switch gear 8.3 swilchboard sppe-
ratus; reztifiers; other e =cfrical transaission
snd disiribution eguipzent; <lectrical indusirial
control devices such ag sctor sterters and <o~
trollers, electrocic tizirg ard positioning
devices, elecirazagmetic clutches and brakes;
electricul veldirg appsrstus; ani other electri-
cal irdustrisl spparatus.

The mamufscture, ascesbly, re-bulldinggfid sajur
slterssion of coaplete motor vehicl
passenger autcnobiles, ccnwercie
beses, lorries snd truck trallegfl, universal
carriers, special purptie £ vehiclzs (sm-
Bulances, tuxi-cats, elc. Lrafler 2rd pick-
up cdeches; venicle-dra carpvans; sctorized
sleigas; specialized ff7ucture of acler
weidcle ports ant agfs.cries such as crgines,
wraxes, clutcres gfiie3, goars, transal:sions,
wvheels and fr3: ihis group daes ndt in-
mfec ure of rsdis, televisisa snd cazunicat clude ths =» 3cturs of tyres and wb"‘,’
»32 :.:uip;n'. :M ”ML‘ . cathos (group 3550 autcmuile glasz (grup 3320);
nuis\-.cnt (apsrenriste group of

factere cf radis and television receiv 257 333) ar agricultursl, rcad tuildicg

-irg ond recording equip=en

sets,
incluling pubits
dictating rachines

Paustrial trucks (egzropriste grovp of
sajor group 332)-

b Y yamufacture of sotorcyclea and b

radis a2l televisica trsasmiiting, sigralling,

and detection equipaeat end apparatus; radar
equipzeas s:4 initsllatizns; parts snd supplies
specially used for electronic spparatus classified
ia thls group; seoi-conauctor and relsted sen-
sitive scei-conductor devices; fixed and varisble

The sanufacture, esse g e-building aad
zajor slterstion o4 Zrcycles, scsovers,
bicycles, trl s, pealcabs, and speciatized
otocs, siddles, seat posis,
gears and hendle bars.

alectroniz capacitcrs sad condensers; Fadid- . i
graphic, fluorascopic and 2%her X-ray apparstus /3 Sazufacture of sircrafe
and tubes. .

The zanufecture, assexbly, re-building, al-
terstion and repair of azroplanes; gliders,
sircreft parts such ss ensines, prepellers,
pontoons erd unier-carriages; space vehicles
scd specialized parts; sni hovercraft and
speciatized parts. Taz ranufecture of sero-
aaut!cal eleztrical cquip=ent 1s classified
53 food wizers; irosers $a the appropriste group of mar group 33
W secwmrs cleanars and floor (Manufacture of electrical rachinary, ap ers-

3833  Menufacture of electrical agplisaces sod
vares

The pamufacture of electr) liances and

f3ir clipyers, stavers ard hot water
. Ixcludeld i3 tw carufscture of elec-
1ighti-g equizmeat, which §s classified
(I PR

Manufacture of electricel spparstus asd suppiies
not elsevhere classified

The masufacture of ether electrical spparstys,

tus, sgpplisnces and supplies); the priductica
of aeronsutical ceszuri-g iastnments ie
clessified 3n group 1851 (Fancfa:ture of sro-
fesclonal snd scientific aquiprant snd mea-
suring and ¢2atrclling {nstrucents); the
fabricaticm and ssseably of clssiles ord
rockets is clas:ified 1n grouvy B2 (Manu-
facture of zachinery an) ejuigaent except
vlactrical oot elieviare claseifled).




Mmfsctze of transport equipaent mot slsewbgre
classiffed

The suanfacture of traasport equigaeant, not
elsevhizre classified, such 83 sninil-dTawn wagons,
earts and slefgha; Fand-drawa peaheerts, wheele
Barrovs enl beby carriages.

Sassfucture of professions) and azjentific, and
ssssuring ond controllirg equizent not else-
vhere clazsified, and of photcgrapalc snd optieal
gaods

Maanfacture cf professioeal snd scientific, snd

measering asd esatrolling equipmeat, ot else-
wbere classified

The ssmfacture, reovetisn and repair of Lidtors-
tary and scientific {nstrnents and of ecasuring
and eoatrolling squipzant eot clievhcre elassified;
the fabrication and asseadbly of cyclatrons, bele-
tryoa ead tther accelerssors; sn3 the pridustior
of surglesl, oedfcal and destal eyuipreat, fnstre-
meste and supplics and of or . hopedic ard pros-
thetic ajpliances. The memufacture f opticsl
Sastraachts for scientific and n2dtzel use is
elsssified Sa group 3852; the fstrication and
asseobly of recar equipaeat, X-ray snd electrie
therapedtic spparstus is clesaified in the 0pTo~
priste growp of cajor group 3533; tha productioa
of moa-laboratory veighizg inzivuzentz {a  classi-
fied 1a group 3325; the mrauwfastese of

seasaring snd dispensing pumps 1s clazsified

$a growp 3229; end the fabricatica of electrical
Snfpstrisl control devices i3 included 1n

growp 3931,

Kasufactare of photograparc sad optical gaods

The mamulfscture of opticel instruments snd
Jemses, ophihslnic goods, pimtcirephic and photo-
copying ejuijment exd supplles. Inciuded 1o
the marafacture cf opticsl instrosents for
seleatific and medicsl wse. The projuction af
photo-cherica) materials and sensitized {iln,
tes wnd piper 1s classified in gioup 3529
t:-‘luun of cheajca) products a.¢.c.).

Maaufacture of vatches sod elocks
The sesmfectore of clocks snl vatches of all Rimds;

eloek s2d vatch parts acd cases; snd mechealsss
Sor timing devices.




Annex B

LIST OF PARTICIPANTS

Bolivia

Osvealdo Quix.-oga, Technical Coordinator of the Indsutrial Subcommittee,
Empresa Nacional de Electricidad S.A. (ENDE), Casilla 565, Cochabamba,

Colombia

Alvaro Cadavid,_Gerente Financiero, Interconexion Electrica, I.S.A., Calle 50
No. 50-21, Edificio Banco de la Republica, Apartado Aereo 8915, Medellin.

Egypt
Fayek Farid, Cheirman, Electrical Distribution Authority, 53, 26th July, Cairo.
Indie

V. Krishnemurthy, Chairman, Maruti Udyog Limited, 6th Flocr., Hansalsays,
15, Barakhamba Road, New Delhi,

onesia

Djurzan Hamid, Director for Power Industries, Directorate Gener:l of Power,
J1ln Thamrin 12, Jakartas,

Ivory Coast

Lambert Konan, Directeur General de 1'énergie electrique de la Cdte d'Ivorie,
EECI B.P. 13k5, Abidjan.

Solomen Ake, Chef, Cabinet de M. Konan, Fnergie-Electrique de 1a C&te a'Ivorie,
E=CI B.P. 13L5, Abidjan.

Lergaton Gilbert Ouattara, conseiller, Mission permanente de Céte d'Ivorie,
Alser Strasse 28/12, A-1090 Vienna, Austria,

Mexico

José Antonio Velazquez, Gemeral Superintendent, Pet.roleos Mexicanos, Juan Racine
6th Floor, Mexico D.F.

rea

Han-Kwae Lim, Senior Engineer, Nuclear Power Construction Department, Korea
Electric Pover Corporatiom, 87, Samsung-Dong, Gangnam-Ku, Seoul.

1z,
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Tenzania

gimon Lunyiliko Mhaville, Director, Project Planning and Design, Tanzania
Flectric Supply Co., P.0.Box 9024, Dar-es-Salaam,

Zimbabwe

'

Derrick Alfred Field, Under Secretary, Treasport, Electrical end Tariff Assistance, 1

uinistry of Industry and Energy Development, >.0. Box 843k, Causevay.

CONSULTANTS

Raphael Tiberghien, Economiste, Université de Grenoble, 57, galerie des Baladins,
38100 Grenoble,

pierre Vernet, Economiste, Université de Grenoble, CRID/IREP.
OBSERVER
Austris

E. Asenbauer, Head, Division for Exploration in Foreign Countries,

o

Daterreichische Mineraldl-Vertriebsges mbH (oMv), Otto Wagner P1. 5
1090 Vienna.
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