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Introduction
This case study has been elaborated in connection with the 
preparatory work for the Second Consultation on the Capital 
Goods Industry with Special Emphasis on Energy Related 
Equipment and Technology to be held in Stockholm 19S5.
Working in the capacity as a UKIDO consultant, the author 
has prepared the study along the lines of the Terms of Re­
ference attached to the respective concultancy contract.
The consultant expresses his appreciation and thanks to the 
GDR's institutions and firms concerned for their support 
and assistance in providing the consultant with information 
required, and to UNIDO's Negotiations Branch, especially to 
the Industrial Development Officer Mr. C. GUrkok, for their 
constructive co-operation.
Besides the experience and results represented, the study 
shows, inter alia, how a socialist society tackles success­
fully and in a well balanced matter problems of energy-re­
lated equipment, creating at the same time growing possibil­
ities of international co-operation on the basis of equality 
and mutual benefit.
In this respect the GDR's approach, its experience and po­
tential can particularly be used for promoting developing 
countries in adopting appropriate strategies and policies 
to cope with the process of industrialization.
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2. General aspects of the GDP's national energy policy

2.1 ?nercv
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of the planned development of the GDR's national economy.
Taking into account, among others, that
- energy has to be considered a decisive prerequisite of the 

development in all spheres of life,
- each country's economic development and economic growth depend 

directly on an adequate supply of the different forms of energy 
required,

- the creation and expansion of a national energy basis is one 
of the most important elements for industrialization

the government has constantly given top priority to the strength­
ening of this particular sector. This finds its reflection in 
the directives for the GDR's national economic development, in 
the national plans and special programmes adopted.
Socialist relations of production, which also embrace nationally 
-owned power stations, electric power transmission 3nd distribu­
tion plants, do not only enable but demand a long-term energy 
policy, whose gui<fi.ines are economic and socio-political needs. 
This does not mean that the GDR, as other countries too, did or 
does not have any energy problems. Th^y are .nainly due to in­
creasing production costs of domestic fuels and growing import 
prices but must also be seen in connection with higher costs for 
installing energy saving equipment in all branches of the economy. 
In this respect the GDR reflects world trends.
Since its foundation 35 years' ago the GDR has pursued a long-range 
policy in the energy sector to make the most economical use of 
its own resources. Apart from the broad support the GDR received, 
particular from the USSR, energy problems had and have to be- 
resolved by relying on one's own strength.
Acknowledging this situation the GDR has always concentrated 
essential parts of its national income on safeguarding the energy 
and raw materials base as a fundamental requirement of the sys­
tematic and balanced development of the economy. For instance, 
the government'? coal and energy programme adopted in 1957 pro­
vided for to channel half of all industrial investment into the 
development of coal mining and energy production. In the 1970s 
about two thirds of all industrial investments were made in the 
power and basic materials industry. 60 per cent of all industrial 
investments are devoted to this purpuse in the period 1 9 3 1-85. 
Thus it was possible to guarantee a sufficient and stable Dover
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of production is, inter alia, directed in the energy sector c
- the comprehensive utilization of the domestic energy sources, 

this refers most particularly to lignite,
295 tonnes of which are to be produced in 1935 (lignite_ac-_ 
counted for over 71 oer cent of overall energy consumption in 
1993),

- the long-term objective to meet the growing demand.for the pri­
mary energy sector to an increasing extent by nuclear energy,

- the rational use of energy as an indirect means to enlarge en­
ergy resources and,the improvement of the efficiency of energy 
conservation in all areas of the economy,

- the reduction of the specific energy consumption in energy -intensive processes (metallurgv, chemical industry),
- the implementation of more efficient solutions of energy appli­

cation in case of non-industrial consumers (e.g. railway 
electrification of 730-750 km between 1931 - 1935).

Administrative measures stimulating the rational use of energy 
and the reduction of energy consumption have been successfully 
supported the process of energy saving and intensification. The 
consumption of raw materials and fuel in industry has been re­
duced by 6 per cent in 1932 whereas the national income grew by 
3 per cent. In 1983 the national income and the manufacturing 
output also increased by 4.4 and 4.1 per cent,respectively while 
unit consumption of key fuels, raw materials and feedstocks was 
reduced by 7 per cent. The more rational and sparing use of energy 
made it possible to ensure the growth in economic performance 
1933 with approximately the same amount of primary energy as in 
1982. Above all, the last two years have shown that it is possible 
to increase output and national income over a longer period and 
at the same time to reduce the consumption of fuels, raw materials 
and feedstocks in absolute terms. The 1984 National Economic Plan 
provides for the fulfilment of the new targets without increases 
in primary energy . The plan envisages a reduction in energy in­
put by at least 4.2 per cent and changing the structure of pri­
mary energy further in favour of domestic sources of energy.

D 10th Congress 
Aoril 1931

of the Socialist Unity Party of Germany, Berlin,
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Output of selected energy carriers is shown in table 1 :

■ 1950 '1970 1930 •1932
Electrical energy in GVh 40,305-67,550 98,308 .102,906
Lignite output in mill, tonnes , 225-5 251 .5 j253 .1 275.4
Lignite briquettes in 
mill, tonnes

i
j 56.0 57.1 49.7 50.0

Town cas in million cubic 
metres 3,045

i
¡4,259 :6,203 6,348

Petrol in 1,000 tonnes ■ 1,080 2,236 3,333 3 s 33 i
Diesel oil in 1,000 tonnes ! 1,289 •3,619 •6,119 ■6,142

Table 1 : Output of selected energy carriers
Source:Statistical Yearbook of the GDR 1983

Despite various changes in the GDR’s primary energy balance, for 
instance the shift towards oil and natural gas in the 1960s and 
1970s, solid fuels in the GDR have never lost their dominating 
role. On the contrary, along the lines of world trends in oil 
substitution the role of lignite as the GDR’s major source of 
energy has grown during the last years, bearing in mind that lig­
nite is also an important raw material used in chemical industry. 
The GDR is the world’s largest lignite producer. Its economically 
recoverable lignite reserves amount to 3,000 millions of TCE,
the proved reserves to 15,000 and the total resources to 30,000 

2 1respectively * . These are 0.3 per cent of world resources. Thus 
new mines can be opened and expanded even after the year 2000.
It is estimated that open cast mines now in operation can be ex­
ploited until 2020 or 2030 and longer. Apart from the growing 
role of nuclear energy, this is of particular importance, since 
other sources like natural gas and hydro-power assume only modest 
proportions in the GDR’s primary energy balance. Domestic sup­
plies oi crude oil and geothermal energy sources are negligible. 
Regarding the specific energy consumption per capita, the GDR’s 
relative position to other countries can be taken from figure 1 
(Annex 2 ).
In view of the results obtained in energy sector, the GDR’s 
approach to solution of energy problems and its experience in 
t.iis area can be regarded as an example several elements of which 
could be applicable not only to industrialized but also to devel­
oping countries.

2) Energy supplies for developing countries (Study by 
secretariat), United Nations, New York 192C ie UNCTAD



2 .2 . 1 Electric energy generation, and consumption
The long-tern demand for power equipment is determined by Ihe 
rate of electricity consumption and, analysing international 
trends, the major power equipment producing countries are al­
so the major consumers of electricity. Furthermore, since the 
process of power supply (generation, transmission, distribu­
tion) has to be realized through the power system, the devel­
opment of the electric power system itself can be regarded as 
an indicator of the level and performance capabilities of the 
power equipment industry, provided that the countries con­
cerned have taken care of their own material basis and tech­
no-scientific capacities within the framework of the interna­
tional division of labour.
In doing so the GDR has followed this line bearing in mind 
that the utilization of electricity is the key element for 
the efficient development of technical progress.
Figure 2 shows the trends of the GDR's electric energy genera­
tion and consumption from 1972 to 19B2 on the basis of ta­ 1
ble 2 (Annex 1).

(1 ) generation total (gross) (7) consumption total
(2 ) generation oublic total (3) consumption industry and constr.
(3) net production (9) consumption households and other
(а) generation conv. thermal (1 0 ) consumption transport
(5) ceneration nuclear (1 1 ) transmission and distrib. losses
(б) generation hydro (1 2 ) imports (13) exports
F' cure 2 : Electric energy generation and consumption (trends)
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As can be seen from figure 2 and, in addition to that, from 
table 3 and table 4- ,the growth rates of
electricity consumption and generation in the GDR and in other 
CKZA countries, too, decelerated reflecting on the one hand a 
general trend in the ECE-region^as a whole and on the other hand 
the effects of the GDR's and other government policies in practice.
The G D R 's e x p o r t s  and i m p o r t s  o f e l e c t r i c a l e n e r

e q u a l  ( s e e t a b l e  2 / f i g u r e 2 ) .
Yean Bulgaria Hungary CDft PoUiui Romania USSR-SouthenCrid

CzcchosL IPS

1361-
1965 16.8 9.0 6.1 79 179 309 7.6 89
1966-
1970 13.6 7.6 4.9 89 14.1 13.6 6.6 8.1 ■
1971-
1975 8,5 6.6 4.6 8.4 99 M 59 69
1976-
1980 5.9 4.9 39 4.7 5.9 3.3
1981 4.4 3.2 2.1 —59 3.0 1.1 19 0.6
1982 6.3 3.6 1,6 0.8 0.1 2.3 19 1.9
1963-
1982 10.2 8.4 4.3 6.1 109 5.0 89

yean Buliaria Hungary CDK Found Romania CxcdwiL IPS
USSR-SoutbcrnCrid

1961-
1965 17.0 8.1 '6.8 8,4 17.6 38.4 6.9 89
1966-
1970 13,7 5,5 4.8 8,1 159 21,1 5,7 89
1971-
1975 5.4 7,2 4.6 8,5 8.9 3.8 5,6 69
1976-

1980 6.5 3.1 3.2 4,6 4.6 49
1981 6.2 1,7 1.9 —5,6 3.9 —1,5 1,1 -0 ,4
1982 9,7 1.6 .•2,2 29 —1.7 3,0 1.7 2,4
1963-
1982 9.9 5.1 4,2 69 10.1 4.9 8,3

Table 3 :
Annual growth 
rates of the 
gross electricity- 
consumption (%)
Source: 20 years 
CDO IPS, Prague . 
1983

Table 4 :
Annual growth 
rates of electric 
energy generation 
(%)
Source: 20 years 
CDO IPS, Prague 
1983

In 1982 the total consumption of electricity reached e4»247 GWh as 
compared with 61,440 GWh in 1972, i.e. an increase of 37 per cent. 
This corresponds to the increase in net production during that pe­
riod. Over these ten years, electricity use per worker increased 
from 16,702 kWh in 1972 to 20,323 kWh3 4' in 1982 concomitant with 
an increase in labour productivity (see table 5). As can be seen 
from the same table, the electricity efficiency per unit of na­
tional output has continuously increased.

3^Energy Transition in the DCE-Region, United Nations, New York 1983 
(E/ECE/1063)
Statistical Yearbook of the GDR 1983
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consumption ! consumption Table 5 :
Year per worker j per 1000 marks of 

gross industrial Specific energy con­
sumption(kWh) production (kWh)
Source: Statistical

Yearbook 19831972 16,702 245
1973 17,472 235
1974 17,871 231
1975 18 ,5 3 2 225
1976 19,114 221
1977 19,197 213
1978 19,790 209
1979 19,536 197
1980 20,103 193
1981 20,133 186
1982 20,323 183

The average per capita consumption in the GDR reached 4,990 kWh in 
1982 while the corresponding per capita generation amounted to 
6,163 kWh in 1982. These figures exceed the average of the IPS 
member countries and can be classified, for instance, as lying 
between those of the FRG and Austria.
Table 6 shows the percentage proportions of industry and construc­
tion, transport, households and other consumers in the GDR's total 
electricity consumption:

! 1972 1?7? 1974 197? 1?76 1977 !1973 1979 !1980 1981 1982
Industry j 
and con- ¡51.2 
struction | 50.5 50.1 50.2 49.9 49.5 47.6

! •
47.6Î47.2

1
47.7 49.8

Transport [ 2.2 2 .0 1.9 2 . 1 2 . 1 2 . 2 2 . 1 2 . 2 2 . 2 1 . 8 2 .0
Households ! 
and other |31.4 
consumers ! 32.9 33.1 33.4 34.7 35.7 37.9 37.9 37.9fi

37.7 36.5

Table 6 : Proportions of different sectors in the GDR’s electric 
energy consumption (per cent)

Whereas the industry/construction’s share as well as the trans­
port’s share by growing performances, expressing raising labour 
productivity, remained nearly stable at about 50 and 2 per cent, 
respectively, the electricity consumption in the field of house­
holds and other consumers grew from 3 1 . 4  per cent in 1972 to 3 6 .5  
per cent in 1983 thus reflecting a steady penetration of this par­
ticular sector with electricity changing the living conditions in 
favour of people concerned.
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2 .2 . 2  .-air, characteristics of the power system

Table 7 gives a breakdown of the GDI?'s electric energy generation 
by sources in power system. Additionally, table 8 (Annex 3 ) 
shows the main characteristics of the GDR's power system and a 
survey of the power grid is given in figure 3 (Annex 4 )* 

i convent, | , self-
year thermal ' nuclear hydro oroducer Table . 7 :
1972 63.3 0.5 1 . 6 34.1 Breakdown of
1973 64.9 0.5 1 . 6 33.1 electric energy1974 6^.7 2.7 1 . 6 31-1 generation by
1975 66.2 3.2 1.4 29.2 sources in Dower1976 65.8 5.9 1 . 2 27.0 system {%)
1977 66.4 5.7 1 . 2 26.6
1978 65.6 8.3 i 1.3 24.8 .
1979 64.6 1 0 . 1 1.3 24.0 !
1980 64.1 1 2 . 0 1.7 22.3 !
1981 77.1 1 1 . 8  , 1.7 9.51982 79.2 10.5 1.7 8.6

Main features of the power system can be characterized as follows:

(l)The GDP.' s power system which has significantly developed in size 
and power is a modern energy supply system reflecting long-stand­
ing design and construction experience, technical progress in 
the manufacture of energy-related equipment, and well adjusted to 
operational requirements as well as further'expansion.

In 1982 the system comprised 56 power stations (hydro and ther­
mal power plants) with diversified capacities of generation units 
transmission lines of 220 kV and above with a length of 9,976 km, 
4,566 km lines of 330 kV and higher and 59 substations.
At the end of 1983 there were 7 substations of 380/220/110 kV,
4 of 380/110 kV and 28 of 220/110 kV with a step-up and step-down 
transformer capacity of 14,700 MVA, 1,750 MVA and 12,300 MVA 
respectively. The power system includes expanded medium- and low 
-voltage distribution networks with a broad scale of intercon­
nection, involving all rural areas.

Merely from 1971 to 1977 new power generating capacities of 6,120 MW 
have been put into operation. In 1978 nearly 4-0 per cent of the 
total electricity was generated in plants and power stations put 
into operation after 1971.
By 1980 every second kilowatt-hour of electricity was generated 
at facilities put into operation during the 19 7 0s.
Generation per installed capacity in GWh/MW varied during the 
period 1 9 7 2 -19 8 2 between a minimum of 4.856 (1 9 8 2) and a maximum 
of 5 .3 7 8 in 1 9 7 3,showing an overall decline.



12

With the development of 
the power system there 
has been a trend towards 
adopting larger equipment 
which reduces the cost 
per Ml/ output.
In the field of power 
generation this can be 
seen from figure 4 
reflecting the period of 
1962-1982. The same fig­
ure shows how the average 
installed capacity of 
power stations has been 
increased during this 
period.

1962 1967 1972 1977 1982 (year)
Figure 4 ; Maximum unit capacities (------ ) and Average installed

capacity of power stations (------)
(1 ) turbo-generator (4) thermal power plants
f2) hydro-generator sets (incl. nuclear power)
(3) nuclear power reactors (5) hydro power plants

The rate of utilization of the GDR* s generating capacity amounts to 
more than 90 per cent. This is a leading position by international 
standards and reflects, among others, a strong planning of energy 
consumption, a stable supply, an efficient balancing of peak loads 
and a very well organized maintenance and break-down service.
The annual peak load has increased from 6,981 MW in 1962 to 16,'690 
MV/ in 1982.

(2) Lignite-fired power stations accounted for 81.5 per cent of 
electricity generated in 1982 ( 1 9 8 1: 79.3; 1980: 78.1; 1975:
82.3). The use of oil in power stations is almost negligible 
(1982 only 0 . 7 per cent ) and the remaining oil-fired stations are 
to be converted to lignite or gas within the next few years. Gas 
is becoming an increasingly important source of fu^l in power 
stations and even more nuclear power. The growth of nuclear 
electricity from 0 .5 per cent in 1972 to 10.5 per cent in 1982
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was the most significant change in the structure of electricity 
generation. According to the current Five-Year plan the propor­
tion of nuclear electricity is to rise to between 12 and 14 poo 
cent by 1985. The foreseen increase in the installed nuclear 
capacities from 1986 to 1993 is shown in table 9:

commercial operation ; output (gross)
of new reactor units per reactor unit

-  13 -

(year) (MW)
1986 4401987 440
1989 440
1990 440
1991 970
1993 970

Table 9 : New nuclear capacities 1986-1993
Source: IAEA-Questionnaire Power Reactors in 

Member States, Basic Information
Table 9 indicates that the share of nuclear power output in total 
energy needs will grow considerably in the longer term.

(3) Regarding the GDR’s hydroelectric resources pumped-storage hydro- 
power plants play the decisive role in covering the variable part 
of the load line in the GDR’s electric energy system since the 
running water potential is almost completely used by water sta­
tions. This explains why the share of hydroelectricity in the 
electric energy generation of the GDR is only a small one (1.2- 
1.7 per cent during the last 10 years- see table 7) while its 
share in the installed capacity (see table 2, Annex 1) has 
reached a considerably greater part (8 . 7 per cent in 19 8 2).
The impact of the construction of pumped-storage plants on elec­
tricity generating systems is both positive (i.e. lower invest­
ment costs than base-load power stations) and negative (higher 
fuel costs of the power system as a whole etc.) and the economic 
value of influence depends on the features of the system itself 
(maximum-minimum load ratio, structure of the generating sources 
etc.).
As to the GDR's power system the necessary pumped-storage capa­
cities result mainly from the specific composition of the system.
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They are determined by operational requirements and for practical 
reasons and have to be utilized under optimum conditions for the
system as a whole.
Moreover, pumped-storage power stations producing electrical energy 
during peak demand time and consuming electrical energy during low 
load time mean also an important capacity for emergency cases as 
they can be connected to the network from the dead state to full 
load within two minutes.

(4 )The GDR’s power system is part of the interconnected grids of 
CDO member countries. The creation of the Interconnected 
Power Systems is an important practical result of the multi­
lateral co-operation among the CMSA member countries in the 
field of electric energy and has confirmed great advantages 
of parallel operation (higher security of power supply, better 
operating conditions, lower level of the required power re­
serves of individual power systems, beneficial effects due to su­
perposition of load curves, better composition of generating 
plants, mutual assistance and power exchange). This enabled 
a more reliable and economical operation and facilitated the 
introduction of highly economical power equipment into the 
power systems.
The creation of the inter-system effect serves to curtail the com­
missioning of new generating capacities of the order of 300 MW 
for the GDR and 2000 MW for the CMEA-countries.

Altogether, the experience and results reached in the field of elec­
trification indicate that electricity has important consequences 
for socio-economic development, living conditions as well as for 
technical and technological progress, for future economic growth 
and particularly for labour productivity.
Concerning the rational use of energy it should also be pointed out 
that in the long run there are still great many reserves to be mo­
bilized. This includes the field of power generation, the reduction 
of transformation and transmission losses and other areas, as for 
instance the construction and transport sectors.
The share of electricity in final energy demand will further increase 
in future. In addition to that, electricity generation, transmission 
and distribution is capital-intensive. All this requires a particular 
long-sighted approach to the design and erection of electric power 
systems or its single components taking into account the local 
conditions and long-term targets to be achieved. Energy planning
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has therefore to be at the centre of all management both from 
the economic and technical point of view,including technological 
and financial consequences as veil as ̂ social implications.
For example, the selection of the right voltage levels for 
transmission and distribution networks and the determination of 
suitable configurations of grid systems, a quite normal task in 
projects, could lead to negative effects, i.e. to many addition­
al expenditures if such factors as economic growth, population 
growth, structural changes within the areas concerned, structure 
of electricity consumption, type of energy resources and capital 
goods available etc. were not. taken into consideration. In 
other words, a well-devised concept should enable a gradual 
expansion from radiate grids to circular and interconnected 
meshed networks according to future requirements.
The same is true of the planning and construction of power plants 
requiring a wide range of expertise in civil, mechanical and 
electrical engineering, in power planning, in knowledge of 
equipment design and in project management.
In this respect the experience gathered by the GDR within the 
country and abroad ,due to its international co-operation, stands 
for the'high standard reached under socialist conditions in the 
field of power supply and the manufacture of energy related 
equipment.



3. Power equipment industry
The power equipment industry creates the conditions for the fou .- 
dation and further reinforcement of the material and technology ral 
base in the field of power supply. Some results so far achieved 
have found their direct reflection under 2 . 1 and2 .2 .
Additionally, the domestic production of energy related equipment, 
components and spares have strengthened the economic and technol­
ogical development as well as export potentials of the GDR estab­
lishing growing possibilities for co-operation (see 3 .2 , 5.).
In terms of the percentage share of the value of industrial com­
modity production, the GDR's major industrial sectors in the field 
of manufacturing are (1982 figures from the Statistical Pocket 
Book 1983): mechanical engineering and vehicle construction, 20.8 
per cent; chemical industry,2 0 .5 per cent; the foodstuffs industry, 
14.1 per cent; energy and fuel industry, 9.9 per cent; light in­
dustry, 9.7 per cent; electrical engineering, electronics, instru­
ment manufacture, 8.9 per cent; and metallurgy 7.9 per cent.
As far as the GDR's power equipment is concerned, i.e. related 
groups of SITC Divisions 71 and 77, it is mainly covered by the 
mechanical engineering and vehicle construction sector (power gen­
erating machinery, internal combustion engines etc.) and the elec­
trical engineering, electronics and precision engineering sectors 
(electrical machinery, apparatus and appliances).
Both sectors occupy key positions within the structure of the GDR's 
industry. They achieved an above-average growth rate, in particular 
with respect to high-quality products. This can also be seen in 
figure 5 , showing the trends of the GDR's main manufacturing
sectors in industrial production from 1972 to 1982, based on 
table 10 , Annex 5.
The electrical engineering and electronics branches have become 
the most important sector during the last years. This is of special 
importance because the development in that sector will facilitate 
growth in other industries.
In accordance with decisions adopted by the government, activities 
have been intensified to create and develop the capacity of pro­
ducing microelectronics and robot technology. Utilizing such new 
sophisticated technologies in the electrical engineering and elec­
tronics sector itself, the GDR is able to introduce new generations 
of key products. This refers not only to electronic data processing, 
automation and control systems, precision instruments and a number 
of consumer goods but also to power related equipment in the.field 
of generation, transmission and distribution of electricity.
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light industry (excluding 
textile industry) 
electrical engineering, 
electronics, instrument 
manufacture
metallurgy (8) = total

78 81 year
Index of gross industrial 

production of the GDR’s main manufac­
turing sectors, 1970 = 100

reflect the high production potential 
lar field of industry.

The manufacture of elect? c 
power equipment generally 
requires considerable inv> t- 
ment and therefore adéquat 
financing. Furthermore, the 
power-equipment sector is 
relatively research-intensive 
This is one reason, that the 
mastering of science and 
technology in this particular 
field (see 3 .3) has to be 
considered a prerequisite 
of top priority, too.
Taking into account that 
electric production technol­
ogy and therefore the power 
equipment manufacturing tech­
nology itself has undergone 
important changes including 
all components of power 
supply, i.e. generation, 
transmission and distribu­
tion and in addition- the 
process instrumentation and 
control engineering equipment 
the strengthening of technol­
ogical capabilities through 
research and development in 
the power equipment industry 
is unavoidable.
Following this line ,
the GDR's power equipment 
industry has achieved results 
confirming the rightness of 
its approach.
Table 1 1 shows the output 
of selected products in elec­
trical engineering, electron­
ics and instrument manufac­
ture in 1970, 1975, 19 8 0,
1981 and 1982. The figures 
of the GDR in this particu-
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■ 1 
Product Unit 1970 1975 1980 1981 1982

Heavy-duty
transformers

pieces 9 087 10 047 12 338 13 143 15 655
AC motors 
Electrical swich-

MW 4 343 6 091 7 594 7 565 7 469
gears and 
appliances

m marks 1 2 0 6 .8 2 1 3 8 . 2 3 2 1 8 .8 3483.0 3686.7
Numerical controls 
Relays (heavy and 
weak current) 
Special technol­
ogical eauipment

m marks 29.3 70.7 184.9 299.4 452.2
m marks 192.5 257.7 3 2 1 . 8 342.0

.
349.6

for the manufac­
ture of electron­
ic and electrical 
products

ra marks 147.1 179.3 305.4 343.6 360.8

Cables and 
conductors 
Devices and ap-

!m marks 1703.6 2098.0 2540.0 2587.8 2 2 1 7 . 2

pliances for mon­
itoring and con­
trolling

m marks 548.4 909.5 1333.7 1477.9 1589.2

Electronic com­
ponents 
Semiconductor 
elements

m marks 430.0 10 6 6 .1 2306.7 2798.3 3314.4
m marks 104.7 336.5 985.6 1268.3 1 6 0 1 . 0

Integrated cir­
cuits

1 000 
pieces - - 37 685 47 060 55 412

Table IJ_: Source: Statistical Yearbook.1983 . . . .Output of selected products m  electrical engineering,
electronics and instrument manufacture- Monetary units 
at 1980 prices; m marks = million marks .(Over the pe­riod 19 7 2 -1 9 8 0 the annual average of the exchange rate 
US dollar3/marks was 1/2.3S; at present approx. 1/2.70)

Enterprises, workers and employees standing behind those peform,-
ances are included in the following table that is devoted to all
major industrial sectors of the GDR mentioned above.

Industrial sector Bnterprises
Workers and employees 
(excluding apprentices) 
annual average : percentage

Mechanical engineering 
and vehicle construction 
Electrical engineering, electron­
ics, instrument manufacturei 
light industry 
Chemical industry i
Foodstuffs industry 
Energy and fuel industry 
Metallurgy
industry total i

1,351 942,142 29.5
359
933
309
595
50
43

443,827
491,825341,006
276,054
217,717
137,443

13.9
15.4
10.7
8.7
6.8
4.3

4.029 3.190.361 TÜÔ
Table 12 : Enterprises, workers and employees by industrial sec­

tors 1982
Source: Statistical Pocket Book 1983
The GDR exports of engineering products related to the SITC rev.2 
code 71, 7 1 6 , 77 and 771-773 concerning the years 1 9 7 9 - 1 9 8 1 are 
shown in table 13 (Annex 6 ).
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3.1 Organization of production and the role of combines (Kombinate) 
in the GDR's economy___________________________________________
The GDP.'s industrial capacities in the power equipment industry- 
are, like in other industrial sectors, too, nationally-owned and 
organized in combines (Kombinate) and "the people's own enter­
prises" (Yolkseigene Betriebe, VEB).
In the GDR, combines as the basic units of economic management 
and operation in industry, construction, transport and communica­
tions have obtained their decisive importance for the economy 
since the end of the 1960s. Practice had shown that powerful eco­
nomic units were the only rational way to organize advanced 
large-scale production. This especially refers also to the power 
economy and power equipment industry, because they require due to 
their specific nature a relatively high concentration of the pro­
duction process.
Thus, on the road to an advanced socialist society combines have 
become the dominating organizational form in the GDR’s economy.
In 1982 there were 133 centrally managed combines in the sphere 
of the Industrial ministries (1970: 35; 1975: 45; 1980: 130). By 
that time the foundation of combines in all industrial ministries 
was completed.
At present combines produce all industrial commodities and all 
manufactured finished goods for private consumption produced in 
industry. Furthermore, nearly all industrial exports are produced 
by combines (99 per cent) and 98 per cent of all workers and em­
ployees in the sphere of the industrial ministries are employed 
in combines.
A combine in industry consists of a number of organically linked 
and legally independent enterprises which have been merged in one 
organization, usually horizontally but also vertically, and re­
port directly to the respective industrial ministry (see figure 6 ). 
Organically linked and legally independent enterprises means that
- they are organized according to the production profile and 

structure as required by their economic responsibility and
- the individual plants remain legal entities, responsible for 

their own planning, management and clearing system, and retain 
their original name.

The general formation of combines in all industrial branches in­
cluding the power equipment industry proved to be the most impor­
tant step in perfecting management and planning, especially in 
view of the orientation towards a mainly intensive type of devel­
opment of national economy in the 80s.
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Council of Ministers

State Planning 
Commission

other
Ministries

Academy of 
Sciences

Industrial Ministries
-Coal and Energy 
-Ore-mining, Metallurgy 
and Potash 

-Chemical industry 
-Electrical Engineering 
and Electronics 

-Heavy Engineering and 
Plant Construction 

-General Engineering, 
Agricultural Machineries 
and Vehicle Construction 

-Machine-tools and 
Processing Machineries 

-Light industry 
-Glass and Ceramics 
-Geology 
-Regionally managed industry 
and Foodstuffs industry i

1  í  iMinistry 
of Foreign 
Trade

State
Bank

AB I

+ )ABI= Workers 
and Farmers' 
Inspectorate,

!

Industrial Combines
VEB

(Factories of the Combines)
Foreign Trade Firms of the 
Combines

Figure б :Мападете^ Structure of National Economy in the GDRt —  — ------(simplified)

The combines occupy a key position in the production process. They 
make it possible to organize the economic relations comprehensively 
in the very place where the process of reproduction takes place. 
Characterizing combines as the GDR's fundamental economic units 
with a relatively closed reproduction cycle reflecting objectively 
the economic concentration process on a socialist basis the follow­
ing features should be underlined, too:
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(1) Combines are large and efficient economic units operating on 
a precise cost-benefit analysis. They have every opportunity 
of raising levels of productivity, efficiency and quality 
and are in a position to make better use of advantages of ;o- 
operation and specialization.

(2) Combines reflect the necessary integration of science with 
production. They concentrate the material and technological 
capacities and almost the entire research and development po­
tential of industry in the respective sectors. They are 
linked by contracts to universities, colleges and research 
institutes and their activities are aimed at applicating the 
latest.findings of science and technology in industry.

(3) Combines fulfil foreign trade functions. Since 1981 foreign 
trade companies have been put under the direct control of 
combines or industrial ministries.

The organization of production on the basis of combines makes it 
possible to ensure the centralized management of the entire pro­
duction process from research and development stage to the manu­
facturing phase and sales inside of the country and abroad.
At the same time it goes hand in hand with a large degree of re­
sponsibility on the part of individual enterprises.
As can be seen from figure 7 combines are also thé mainstay of 
the GDR’ 3 power equipment industry which are able to respond in a 
flexible way to the requirements of the economy, consumer demand 
and export markets.
In connection with exports on which a great part of their capaci­
ties are concentrated and the fulfilment of their foreign trade 
functions, the following guiding principles,reflecting the social 
nature of socialist firms in international co-operation, should 
be mentioned:
(1) The work of economic organizations in socialist countries, 

including those of the power equipment industry, follows in 
line with the basic principles of co-operation, such as
- respect for national souvereignty,
- non-interference in internal and international affairs,
- equality and mutual benefit.

(2) Socialist firms operate in accordance with national develop­
ment plans and within the framework of trade agreements be­
tween states and strictly observe local laws.



Lotrv of
Heavy Engineering and I 
Plant Construction j

Ministry c: 
i Electrical Engineering 
: and Electronics
1________________________

r

Kombinat ;
Kraftwerksanlagenbau

,6 factories
[ - normal-lead power I 
: plants
; - heat power stations 
, - industrial power 

plants
‘ - 'gas turbines plants 
! - pumped-storage plants

Kombinat Elektroenergieanlagenbau 
10 factories
- complete electric power transmis­

sion plants
! - complete electrotechnical plants 
! - repair shops for transformers and 

motors |
- complete high-voltage test depart-* 
ments and laboratories

Kombinat Automatisierungsanlagenbau 
12 factories
- complete automation plants
- signal, communication and power 

plants
- machinery controls and drives
- power electronics |
- emergency current generating sets j

Kombinat Kabelwerk Oberspree 
13 factories
- power cables
- power lines
- telecommunication cables
- telecommunication lines
- winding wires
- power cable accessories
- telecommunication accessories

Figure 7 ;
Organizational structure 
of the GDR’s power 
equipment industry

Kombinat Elektromaschinenbau 
15 factories
- AC machines
- DC machines
- engine driven generating sets
- machines of the smallest category ;
- special machines and appliances j 

1 1 ■ — 1‘ 1 1 " *
______________________ |___________________________

Kombinat Keramische Werke Hermsdorf j!
20 factories
- insulating solids and insulators
- electroinstallation materials
- low-voltage switchgear- electronic components
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(3) Companies and foreign trade organizations of socialist coun­
tries base their activities not on establishing networks of 
subsidiaries and affiliates, but on contracts with local 
partners.

Thus, international co-operation of economic organizations of 
the GDR with developing countries contributes to the
strengthening of the developing countries' economic and technolo­
gical independence, to an increase of employment in those coun­
tries and to the promotion of their national economies as a whole. 
This underlines the quite different character of socialist firms 
with respect to activities of TNCs.
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3.2 Profils and production programme of the GDR’s power equipment 

industry_____________________________ ___________________________
3.2.1 Power station installations and ecuioment

The V53 Kombinat Kraftwerksanlagenbau (KA3), (see figure 8 )
is the general contractor and general supplier of power station 
installations and power station equipment, especially in the 
field of energy machine building. Main products are shown in 
table 14 (Annex 7 )•
The combine with its 42,000 employees has more than 30 years of 
experience in the field of planning, production, mounting, 
testing and commissioning of complete power plants at home and 
abroad. The 6 enterprises attached to the combine are specialized 
for the manufacture of main equipment for power plants. They sup­
ply all the turbo-generator sets, steam generators, water-treat­
ment equipment and piping systems as an integral part.
The VEB Kombinat Kraftwerksanlagenbau plans and designs complete 
power plants and plant systems. It offers to its partners and 
potential customers complex systems for all requirements of elec­
trical energy and heat generation. The combine is able to realize 
both the construction of new power plants and the development and 
reconstruction of already existing energy-generating plants.
The close co-operation within the scope of socialist economic in­
tegration as well as the collaboration in research between the 
member countries of the CMEA enables the combine in the GDR to 
errect
- normal-load power plants on the basis of raw lignite as fuel 

with a block performance of up to 500 MW and steam generators 
with a capacity of up to 815 t/h;

- industrial power plants with block performances up to 125 MW;
- heat power stations with block performances up to 60 MW;
- heat stations with an output of the single boilers of up to 

320 t/h.
Furthermore, KAB offers also complete heat power stations and 
industrial power plants of smaller capacities. For that purpose 
the following equipment can be used;
- steam generators with a capacity of 1 0 , 2 5 , 40', 64 t/h for 

solid, liquid and gaseous fuels;
- turbines 1 ... 16 MW.
This potential forms the basis for offering technological variants 
in rower plant construction which are convincing as regards eco­
nomic aspects.
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[
1 VEB Kombinat Kraftwerksanlagenbau

i'ain contractor and main project planning for complete systems 
and equipment, adapted to individual demands

i GDR- 1017 Berlin
Hans-Beimler-StraSe- 91-94

! Telephone: 4 38 50 Telex: 01_1 2501 _ ______

i VEB Dampferzeugerbau Berlin
Planning, production and assembly of steam-generating sets 

! for all kinds of fuel
j GDR- 1086 Berlin

Behrensstra3e 21
Telephone: 2 20 26 11 Telex: 11 40 22 

VEB Bergmann-Borsig/Gorlitzer Maschinenbau
Planning, production and assembly of power generating stations 

| with steam turbine
GDR- 1110 Berlin 

i Kurze StraJBe 5-7
j Telephone: 4 80 08 21 Telex: 11 23 95

VEB Rohrleitungen und Isolierungen
- Planning, manufacture and main assembly of industrial and 

power plant piping systems
- Distant heating and long-distant gas pipelines
- Production and delivery of single equipment

GDR- 7021 Leipzig 
' Hohmannstrafle 1
' Telephone: 5 61 60 Telex: 051 625

VEB V/asseraufbereitungsanlagen Markleeberg
Planning, production and delivery of water-treatment and 
filtering stations for drinking water and water for industrial | 
use

GDR- 7112 Leipzig-Markkleeberg 
Koburger StraBe 45

i Telephone: 3 95 20 Telex: 051 401
VEB Stromnngsmaschinen Pirna
Production of gas turbine sets for emergency power systems as 
well as hydrodynamic elements for power transmission

; GDR- 8300 Pirna
! Sonnenstein
|__________Telephone: 820__________ Telex: 028 322________________

Exporter:
Technocommerz G.m.b.H.

GDR- 1080 Berlin
Johannes-Dieckmann-StraBe 1 1 - 1 3  

_________ Telephone: 22 40________ Telex: 0 11 4861

i The combine Kraftwerksanlagenbau, enterprises 
and exporter

Figure 8



Due to the GDR's importance as lignite mining country the cosine 
has special experience in the field of constructing power pi ts 
on the basis of raw lignite as fuel. Projects such as the la- ?st 
lignite-fired power plant in Europe, namely the B o x b e r 
power plant with a power of 3,5 2 0 tf.V, attracted intemationa. at­
tention. The thermal power station T h i e r b a c h ,  which was 
erected in close co-operation with the USSR, Hungary and Poland 
(see figure 9) can be regarded as another example.
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Figure 9 : Co-operation with CIvIEA countries in power plant 
construction (Thermal Power Station Thierbach)

Proceeding from considerations how to use primary energy re­
sources most economically, KAB has developed and tested in prac­
tice special solutions for the substitution of heating oil by 
solid fuels, especially raw lignite. According to requirements 
steam generators with a capacity of 6.5 ... 64 t/h are used. In 
all cases technological standard solutions are applied which 
make possible adaptations to various local conditions.
In accordance with the demands of customers KAB has developed an 
assortment of largly preassembled mini power stations. Their 
advantages are short terms of delivery, low transport volume, 
small expenditure of capacities for the erection of the plants 
and a reliable operation. KAB's peformance programme in the field 
of mini power stations includes boilers and power generating sets 
starting with a capacity of 1.6 t/h and 1 MW respectively.
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The application of such mini power stations is also suitable for 
remote industrial and municipal areas, in particular in case that 
there exists not only a demand for electricity but also for ther­
mal energy for production processes and/or refrigeration engineer­
ing.
Tne combine has also rich experience in utilizing bagasse as fuel. 
In the course of more than 15 years, 3ome 200 bagasse steam gen­
erators took up operation. They are working in Indonesia, Egypt 
and Cuba. In addition to that KAB offers very efficient procedures 
for other dirty, low-quality fuels rich in slag such as rice 
shells, coconut shells and wood waste but also for oil and gas as 
well as for mixed fuels.
Power -generating plants from KAB are today operating at home and 
abroad, among others in enterprises of the foodstuffs industry, 
textile industry and chemical industry as well as in factories 
for alkohol production, pulp production and cement production. 
Hitherto, the GDR’s power plant building industry has exported 
almost 120 entire industrial power stations. In general' they are 
operating with outstanding availability and high efficiency in all 
CIvIEA countries, in Cuba, Finland, Turkey, Iran, Iraq, Syria, 
Egypt, Algeria, Sri Lanka, Indonesia, Mexico, Uruguay and China. 
However, VE3 Kombinat Kraftwerksanlagenbau does not only offer 
complete systems or system parts, but it delivers also high-qual­
ity secondary systems, subassemblies and single equipment parts 
for power plants including all piping systems. Furthermore, it has 
a production and export programme of sophisticated single products 
for the most different public consumers at home and abroad.
This involves:
- marine auxiliary boilers,
- subassemblies for steam generators,
- oil and gas firing systems for power plant equipment,
- small gas turbines, emergency generator sets,
- hydraulic fluid drives, torque converters and
- tanks and filters for water-treatment equipment.
Equipment which reflects a part of the export programme in the 
field of power station installations is shown in table 15 (An­
nex 8 ).
In addition to this, the following deliveries have been realized 
for investment projects for condensation, industrial and heating 
power stations in the GDR within the period of 1955 to 1980:
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equipment
—  
specification 1 units

Steam generator 125 t/h oil ] 22
220 t/h oil 10
125 t/h lignite 17-
160 t/h lignite 4
200 t/h pit coal 7
220 t/h pit coal 4
230 t/h lignite 12
330 t/h lignite 4
350 t/h lignite 12
420 t/h lignite 8
815 t/h lignite 16

Condensing turbo-generator sets/ 0.3 to 5 m 41
Extraction condensing turbo- 6 to 20 MW 65
generator sets 25/32/40 m 64

50/64/80 № 19
100/125 MW 32

Backpressure turbo-generator }0.3 to m 298
sets/ Extraction backpressure 6 to 20 № 48
turbo-generator sets 25/32/40 m 52

50/64/80 m 14
Gas turbines 25 m 2

27 m 24
Generators 12.5 to 137.5 MVA 189
Axial-flow compressor plant 250,000 Nm3/h 3
Table 16 ; Deliveries for condensation, industrial and heating 

power stations in the GDR by the factories of KAB 
(1955-“! 9807

Thus, KAB represents an industrial branch of GDR economy in 
which experienced scientists, engineers and skilled workers have 
proved their high capability in the development and production 
of all equipment relevant to the process of power generation.



3.2.2 Equipment for electric power transmission and distribution plants
"The GOR's main capacities of equipment production in the field of 
electric power transmission and distribution plants are repre­
sented by the VE3 Kombinat Zlsktroenergleanlagenbau (KEA). The 
combine's enterprises and the foreign trade companies, which 
solve the problems in close co-operation with KEA for their 
partners concerned, are named in figure 1 0 .
KEA's production profile is very extensive. It includes the 
planning, delivery, mounting and commissioning of
- complete systems of electric power transmission and distribu­

tion on all internationally used voltage levels up to 420 kV;
- complete electrotechnical plants and equipment for all branches 

of industry. (i.e. chemical, metallurgical, textile, printing 
and food industry), agriculture, and civil engineering;

- complete repair shops for transformers and motors;
- complete systems of low-voltage engineering including low- 

voltage testing facilities;
- complete high-voltage testing plants and equipment as well as 

scientific- technical performances of the high-voltage testing 
technique;

- plants and equipment of X-ray technique and electromedicine 
and partial plants and deliveries of devices for the applications 
mentioned.

, This production programme sets criterion to the techno-economic 
performance of KEA's enterprises as well as to the scientific 
and professional power of all staff members.
The great share of the export of projected and delivered plants 
and equipment of most different systems and sizes stands for 
confidence and reliability as well as for quality and efficiency
of power-engineering performances and products from KEA.
The combine's list of references reflects performances for or
with foreign partners from more than 40 countries between 1961 
and. 1984 including the realization of
- sub-stations and projects for electrification programmes,
- electrotechnical equipment for industrial plants and 
other selected equipment and plants.
Value and structure of KEA's exports and imports related to 1983 
are shown in table 17 and table 18 (Annex 9), respectively.
In case of special plant systems, for instance, for electrotech­
nical plants with voltage-levels different from standards, the 
share of imports can amount up to 20 or 30 per cent of the com­
plete power transmission and distribution plant to be installed. 
The close co-operation with national and international universi­
ties and academies and particularly with the own research centre, 
the Institute "Pruffeld filr elektrische Kochleistungstechnik'' 
(I?Z), is one of the prerequisites for the high performance level 
reached.
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The combine and '_j Foreign trade enterpriser
its export enterprises I I (exporters)« ■ ■ ■ ■ ' 1 mf ■ ' *  ,
VEB Kombinat .Elektroenergieanlagenbau I

j GDR-7010 Leipzig
i Humboldtstrasse 2a I +)! VEB Starkstrom-Anlagenbau 
! Leipzig-Halle (parent enterprise); 
; GDR-7010 Leipzig j
! Schützenstrasse 4-6 ■
! VEB "Otto Buchwitz"
| Starkstrom-Anlagenbau Dresden 
GDR-8060 Dresden 
Industriegelande, Eingang G

! VEB Starkstrom-Anlagenbau '
Magdeburg ;
GDR-3014 Magdeburg 
Blankenburger Strasse 58/70
VE3 Transformatorenwerk 1
"Karl Liebknecht" Berlin ;
GDR-1160 Berlin ;

, Wilhelminenhofstrasse 83-85 l

Elektrotechnik 
; EXPORT-IMPORT 
People-owned foreign tradu 
enterprise of the GDR 
GDR-1026 Berlin-Alexander- 

: platz
Haus der Elektroindustrie

Intermed-export-import 
people-owned foreign trade 
enterprise of the GDR 
GDR-1020 Berlin 
Schicklerstrasse 5/7 j

VEB Transformatoren- und Rontgen-* 
werk "Hermann Matern" Dresden 
GDR-8030 Dresden i
Overbeckstrasse 48
VEB Transformatorenwerk |
Reichenbach \
GDR-9800 Reichenbach/Vogtland i Untere Dunkelgasse 20
VE3 Schaltgeratewerk Muskau 
GDR-7582 Bad Muskau 
Strasse der Solidaritàt 78
VEB Schaltgeratewerk Werder 
GDR-1512 Werder/Havel 
Eisenbahnstrasse 31-33
VEB Hochspannungs-Armaturenwerk 
Radebeul
GDR-8122 Radebeul 2 
Fabrikstrasse 27

+ SALK is general supplier 
of electrotechnical sys­
tems for
- power transmission and 

distribution plants
- repair shops for trans­

formers
at home and abroad

Institut "Prüffeld für elektrische 
Hochleistungstechnik"
GDR-1130 Berlin 
Leninallee 376

Figure 10 ; The combine Elektroenergieanlagenbau , export
enterprises and exporters
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3.2.2.1 Complete electric power transmission plants
The design and construction of transformer stations depends com 
the technical point of view, on the construction and extent f 
the system, i.e. on
- the size of power to be transmitted, the number of connected 

lines and their operating voltage which determines the size of 
the transformer station;

- the parameters inherent in the system whic„. influence the 
selection of devices and their arrangement due to their func­
tion iii the transformer station and

- the requirements regarding reliability in supply of electric 
power and regarding the necessity of systematic maintenance 
from aspects of system engineering.

These conditions are taken into consideration when designing 
transformer stations. Compliance with international and with na­
tional standards, such as the recommendations of IEC, of GDR- 
Standards (TGL), of Soviet Standards (GOST) and British Standard 
Specifications (BSS) as well as the Specifications of FRG (VDE) 
can be fulfilled.
The enterprises VE3 "Otto Buchwitz" Starkstrom-Anlagenbau Dres­
den (SAD) and VEB Starkstrom-Anlagenbau Leipzig-Halle (SALH) i 
(see figure 10 ) act as general suppliers of complete trans­
former stations. They are responsible for all activities from 
the technical clearance via projection, supply and mounting up 
to commissioning of the plant.

a) Outdoor switching stations
Transformer stations of 245 kV and 420 kV are designed in tandem 
arrangement or in construction with mixed phases. The most es­
sential differences between these two kinds of constructions 
consists in the arrangement of transformers and isolators. 
Transformer stations of 72.5 kV and 123 kV can be erected as 
simplified transformer stations or in traditional design, where 
the simplified transformer station represents a particularly 
cost saving plant as the need of devices and steel frames is 
very low.

b) Indoor switching stations
Climatic and technical conditions as well as local circumstances 
can require switching stations for 72.5 kV and 123 kV as indoor 
plants. Their different forms depend on the purpose uf their 
application, on the arrangement of the switching station into
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the total concept as well as on the degree of freedom in ar­
ranging and selecting the. site of erection. An economically fa­
vourable solution well-proved in practice represents the hangar 
construction which is preferred particularly in countries having 
a dry-warm climate. The whole installation is distinguished by 
its small floor space required, by its good clean layout and by 
its safe : management. As voltages of 72.5 kV and 123 kV develop 
more and more to distribution voltages, the necessity exists and 
with these plants also the prerequisite, to include such instal­
lations into construction of cities and city areas without fur-* 
ther ado.
It is no more possible to reduce switching stations of 123 kV in 
their volume by using traditional switchgears. Thus, in case of 
need it is necessary to apply gas-blast, completely clad switch­
boards. Their prefabricated manufacture comprises the whole con­
trol panel. SFg (sulphur hexaflouride) is used for insulation. 
Such a gas-blast switch panel of type GSAS comprises the busbar 
section in single or double busbar design, the busbar isolators 
and busbar earthing isolators, the circuit-breakers, the outgoing 
earthing switches as well as the current and voltage transform­
ers. Together with solid-insulated switching stations for 36 kV 
or 40.5 kV it is then possible to erect a completely safe instal­
lation protected against accidental contact needing a minimum of 
space to supplement it in case of need with indoor switching sta­
tions of 6 kV ... 20 kV.
From 1972 to 1983 there have been manufactured about 179,000 air- 
insulated and 2,400 solid-insulated switchgear cubicles. This 
amounts to roughly 14,900 and 2,400 switchgear cubicles per year, 
respectively.

c) Main equipment
The main equipment is essentially products from the enterprises 
VEB Transformatorenwerk "Karl Liebknecht" Berlin (TR0) and VEB 
Transformatoren- und Rontgenwerk "Hermann Matern" Dresden (TRD).

_ Transformers
As main transformers for all transformer stations approved designs 
cf oil-immersed three-phase transformers up to 420 kV primary 
voltage having outputs up to 600 MVA per unit are applied.
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Whilst generally up to a primary voltage of 24-5 kV multi-windin 
transformers are applied, units of more than 24-5 kV are designe 
as autotransformers. Besides the three-phase types of 250 i.IVA, 
310 T-VA and 400 ivP/A for transformer stations of 420 kV, a stand­
ard design is available for 900 Af/A three-phase output, compris­
ing three single-phase units.
The average annual output of transformers during the last few 
years related to different rated power is given in table 1 9 :

Rated power (MVA)| Average output
i per year (MVA/year)

63 - 630 5432
1 - 63 6100

0.05 - 0.63 1855

Table 19: Average out­
put of transformers 
per year

Auxiliary transformers can be applied as air-insulated trans­
formers, so that they can be installed directly within buildings 
and with smaller transformer stations directly within the 
switching station.

- Circuit-breakers
According to the case of need it is possible to erect air-blast 
circuit-breakers for rated voltages from 72.5 kV up to 420 kV, 
operating on the principle of pressure chambers, or also oil- 
poor circuit-breakers. The circuit-breakers for rated voltages 
from 12 kV up to 36 kV are approved design with oil-poor high- 
capacity que. ching chambers which are used in prefabricated 
switchgears. On special request it is also possible to apply a 
prefabricated SFg-switchgear for rated voltages from 72.5 kV up 
to 145 kV.

- Isolators
Double lever-type isolators with double blades in two column 
construction are used for 245 kV and 420 kV, having their con­
ductor path in horizontal plane in closed condition.
A pantograph-type construction with horizontal pantograph is 
available for 123 kV which can be adapted also in its insulation 
to systems of 145 kV.
All isolators can be operated by compressed-air or by motor 
force always according to the case of need so that uniform 
driving systems are possible for all switchgear. The isolators 
of 72.5 kV can be driven, moreover, by hand.

bO xi
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- Current and voltage transformers
Always according to the requirements, it is possible to erect 
instrument transformers as separate units or as so called in­
strument transformer combinations. All transformers are designed 
in pot-typ insulator construction. It is also possible to in­
stall current transformers into the transformer bushing for 
branch circuits with transformers of higher outputs.

- Surge diverters
The surge diverters are equipped with ceramic leakage resistors 
and with magnetically blast spark gaps and with tell-tale spark 
gaps which permit to make conclusions to the load and to the 
condition of spark gaps.

¿) Subsidiary plants
The safety of supply of a transformer station depends essentially
on the safe serviceability of the necessary subsidiary plants.
These subsidiary installations include
- auxiliary installations (e.g. standardized metal-clad or plas- 

stic-clad switchgear cubicles' produced by SAD, emergency gen­
erating sets in greater transformer stations, stationary lead 
batteries together with metal rectifiers for safe supply d.c. 
voltage for control-, protective- and monitoring equipment);

- compressed-air generating and distributing systems ( e.g. for 
air-blast high-capacity circuit-breakers)

- protective equipment for protection, measurement and control as 
well as for monitoring of the switching stations on the basis 
of an extensively available assortment of suitable divices of 
the heavy- and light-current engineering as well as of elec­
trical and semi-electronic modules;

- communication channels for data- and signal transmission (e.g. 
the carrier transmission via high-voltage lines), fire-extin­
guishing systems and control rooms.
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3.2.2.2 Single units and equipment for electric power transmissjon 
and distribution slants _________________________
KEA offers an extensive assortment of main equipment for 
the electric power and electrotechnical fields, including
- gas-blast high-voltage switchgears GSAS 1-123,
- solid-insulated high-voltage switchgears ASIP 36,
- high-voltage divider LHTCIG-12/4-00,
- metal-clad air-insulated high-voltage switchgear cubi- 

cles,
- high-voltage switchgears CSIM 3-12,
- compact transformer station,
- low-voltage switchgear cubicles ISA 2000 W,
- low-voltage capacitor systems of 70 up to 960 kvar,
- transformers (transformers of maximum output, generator 

transformers, mains transformers, local network and 
other transformers),

- circuit-breakers (air-blast heavy-duty circuit-breaker 
system D3AF7/D3AP8, oil-poor indoor circuit-breakers 
SCI, load isolating switches LHTCI 4-12/400 and LHTCI 
4-24/300, oil-poor circuit-breakers KPP),

- isolators,
- instrument transformers (current transformers, voltage 

transformers) and
- other equipment for subsidiary plants.
Selected technical characteristics and the manufacturers 
of these products are shown in table 20 (Annex 10).
Due to their technical and economical advantages with the 
formation of power transmission and distribution systems 
prefabricated systems of switching stations for high- and 
low-voltage become more and more important. Compact, 
space saving types, high degree of standardization as 
well as simple and unproblematic facilities of addition 
contribute to increase the realiability in service, thus 
reducing cost and time for planning, mounting, management 
and maintenance.



3.2.2.3 Repair shops for transformers and motors
The scope of offer which is incorporated in the delivery pro­
gramme of SALK includes the performances as follows:
- projecting, supply, mounting and commissioning of technical 

equipment for repair and testing of transformers and electric 
motors including the electrical and general supply systems;

- project of the construction of buildings and advisory co-opera­
tion for execution of building construction;

- supply of repair and test technologies (know-how) for products 
of GDR-production;

- training of skilled labours for repair and test of transformers 
andelectric motors of GDR-production.

3.2.2.4 Testing stations and laboratories as well as testing perform-
ances for high and low-voltage________________________________
The tasks of research and development to master transmission and 
distribution of electric power increase owing to the continu­
ously rising demands in the field of high and low-voltage en­
gineering. These tasks can only be solved connected with prac­
tice in modern testing stations and laboratories which are able 
to test thoroughly materials and devices within the state of 
development but also during manufacture for their future condii ' • 
tions of application.
SALH projects, supplies and mounts in close co-operation with 
the manufacturer TRD since more than 20 years electrotechnical 
equipment for complete high-voltage testing stations and labora­
tories. Individual units and devices of high-voltage testing 
technique and appropriate testing performances executed by the 
IPH can be taken from table 21 (Annex 11 ). The equipment 
allows generally to carry out tests according to international 
and national electrotechnical standards in force (TGL, CEE,
GOST, VDE, IEC and others).
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The COR cable industry is based on enterprises with traditions 
reaching back to 1858. The 13 enterprises today forming the 
Kombinat VE3 Kabelwerk Oberspree (K»V0) "'.Vilhelm Pieck" (see 
figure 1 1 ) have become efficient socialist producers over the
past 35 years. K\VO has workforce of about 17,000. Long -year 
experience, high scientific and technical efficiency and proved 
quality work are the basis for the good international reputation 
of this branch of the GDR electrotechnical industry. Since its 
foundation in 1967 the combine has more than doubled the produc­
tion of cables and lines„which are major investment goods in 
the following main areas of application: Energy transmission and 
distribution, electrical engineering industry, electrotechnical 
and telecommunication plants, communication systems, control 
engineering, housing construction, sub-contracting for producers 
of electrical consumer goods, electronic data processing, etc. 
liajor product groups include:
- power cables in ranges of up 150 kV;
- interlaced PE-insulated power cables for 10-30 kV;
- power lines;
- connecting lines for electrical appliances;
- winding wire for electrical engineering construction;
- power and telecommunication accessories;
- symmetrical and coaxial telecommunication cables for long­

distance traffic (up to 60 MKz);
- plastic-insulated local telecommunication cables;
- radio-frequency cables for transmission and reception;
- ship's cables.
Major materials: Copper, aluminium, lead, PVC, polyethylene, 
styroflex, synthetic rubber, cable paper, steel band.
A survey on the production programme is given in table 22 (Ah- 
nex 12 )• The comprehensive application of aluminium and plas­
tics dominates. Over 80 per cent of the combine's output comes 
from exclusive producers. Proceeding from latest scientific and 
technological knowledge and taking account of economic require­
ments, the combine has developed a new range of cable products 
since its inception. Today not a single product manufactured at 
the combine has more than 5 years on its back. 90 per cent of the 
products bear comparison with world standard.,._and of. these 25 
per cent are international top-class products.
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The scientific-technological achievments of the combine in the 
production and assembly of cables with aluminium conductors and 
sheaths deserve special mention. Good electric conductivity, 
low weight, high shock resistance , low reduction factor, ■. 
easier cable-laying and installation are the generally recog­
nized advantages of aluminium cables.
The combine's steadily rising export of cables (1970- 264.3 
and 1980= 4 5 5 . 7 million valuta marks, respectively) reflects 
the high scientific and technological standard and quality of 
the KWO products. Table:. 23 (Annex 13 } shows.:KffO's. export .pro­
gramme of power cables. The entire range of products included 
there is exported by KWO to more than 40 countries. According to 
selected projects and countries the combine delivered the fol­
lowing power cables 10-150 kV to foreign buyers between I960
and 1981 :
Typ____________________________________
- oil-filled power cables 66 kV - 150 kV, 

standardized and custom-made

length

351,600 m
- paper-insulated power cables 10 kV - 35 kV, 

standardized and custom made, including 
non-draining cables 10,120,000 m

- XLPE power cables 10 kV - 24 kV, 
standardized (as of 1 9 7 6) 593,600 m

Table 24 : Delivered power cables 10-150 kV between I960 and 
1981 (according to selected projects and countries) 

Source: Reference list KWO
As regards oil-filled cables, large-scale projects of power en­
gineering realized inside the GDR have .been'included in this 
table. In the scope of the deliveries included in table 24 , 
numerous power engineering projects in various countries have 
been realized with the assistance of sub-contract construction 
by the KWO.
The products destined for export are made either to the specifi­
cations of the buyers or in accordance with foreign standards 
and regulations (BS, VDE, NEK, NE1IK0, etc.). The combine's major 
export contractors include the parent factory KWO and VEB Kabel- 
werk Kbpenick, as well as VEB Kabelwerk Nord (see figure 11 ). 
These specialized works produce paper-compound-insulated and 
plastic-insulated power cables, rubber-insulated power lines, 
symmetric and coaxial long-distance telecommunication cables, 
plastic-insulated local telecommunication cables, etc.
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Some 6c per cent of the combine’s industrial goods production arc 
being produced at the four plants in Berlin. The parent enter­
prise- the biggest individual plant of the combine- has a staff 
of 6.500 people. VEB Kabelwerk Nord employs about 2.200 workers 
and the other plants have a workforce of several hundred each.
The combine has acquired extensive experience regarding the sup­
ply of know how for cable production and conçtruction of com­
plete cable works abroad. Its service for foreign buyers includes 
planning and construction of cable plants as well as sub­
contract construction for specific products.
Important factors of the succ^ful development of the combine 
are the close connections with the cable industries of other * 
socialist countries based on plans and treaties on both bilate­
ral and multilateral cooperation in the international organiza­
tion ”INTERELECTRO” founded in 1973.

VEB Kabelwerk Oberspree (KWO) "Wilhelm Pieck", 
(parent enterprise)
GDR- 1160 Berlin, V/ilhelminenhofstrasse 76/77 
Telephone; 63 30, Telex 01 1230S 
VE3"Kabelwerk Nord, 2700 Schwerin
УЕВ Kabelwerk Kopenick, 1170 Berlin
VEB Kabelwerk Meissen,8250. Meissen
VEB Kabelwerk Adlershof, 1199 Berlin
VEB Kabelwerk Vacha, 6220 Vacha (Rhon)
VEB Kabelwerk Schonow, 1282 Schonow
VEB Kabelwerk Plauen, 9900 Plauen/Vog.tland
VEH Kabelwerk Lausitz, 880__ Niedeirrderwitz (OL)
VEB Kabelwerk Kranichfeld, 5305 Kranichfeld
VEB Kabelwerk Beelitz, 1504 Beelitz
VEB Kabelwerk Schlettau,!93l6_$cfalettau (Erzge
VE3 Schnellflechter, 1120 Berlin________bir&e>

Exporter 
Elektrotechnik 
EXPORT-IMPORT 
Volkseigener 
Aussenhandels- 
betrieb darDDR 
DDR-1026 Berlin 
Am Alexandër- 

platz 
Haus der Elek- 
troindustrie

Figure 11 ; The combine Kabelwerk Oberspree, enterprises and — “--------  exporter
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3 .2 . 4  Electric machines

The GDR has great traditions and long-standing -experience in the 
field of manufacturing electric machines. In the factories of 
the today's УЕЗ Kombinat Elektromaschinenbau (КЕМ) were produced 
electric machines already in the year of their invention, i.e. 
more than 100 years ago.. Actually, the КЕМ which was founded in 
1 9 7 1 .with its 15 enterprises (see figure 12) and 27,000 workers 
is realizing an annual.commodity .production of about 2.5 thou­
sand millions of marks. Within the past 10 years production and 
sales have increased steadily by some 7 per cent yearly. Per day 
38,000 electric machines of outstanding quality are leaving the 
production lines. In 19B2 there were manufactured some 8.5 million 
units of electric machines. About 11 millions of electric machines 
are to be produced in 1985. Till now, more than 25 millions stand­
ard motors, 5 millions geared motors, 15 millions single-phase 
motors, nearly 20 millions refrigerator motors- this are numbers 
of pieces which represent international peak values and demon­
strate both continuity and efficiency as well as constant quality 
and reliability. Between 1975 and I98u, for instance, more than 
85 per cent of the KEJ/l's overall production range were covered by 
newly and further developed products.
The GDR's electrical engineering branch, i.e. КЕМ with its spe­
cialized factories,manufactures electric motors, generators and 
sets of machines. 80 per cent of these products have been awarded 
design, quality and fair diplomas of international exhibitions.
The productions of the combine's plants which, apart from insig­
nificant exceptions, include all types of electric machines is 
largely specialized in product kinds and sizes. This specializa­
tion was a prerequisite for the application of highly productive 
manufacturing techniques.
Highly developed basic series of electric drives form the basis 
of production. This permits the derivation of a multitude of 
electrical and constructional variants which meet the respective 
requirements of customers in the form of modified or special de­
signs with respect to different applications and extreme driving 
specifications. In this connection, efficient standard ranges of 
AC and DC machines are decisive starting points. Table 25 (An­
nex 14 ) contains the sales programme of electric machines de­
livered by the GDR's electrical engineering branch.
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The combine and its 
15 specialized branch factories
YEB Kombinat Elektromaschinenbau
GDR- 8017 Dresden, Hennigsdorfer Strasse 25
Telephone: 22 '30, Telex: 2115 kem dd_________
VEB Forschungs- und Entwicklungszentrum fur 
Elektromaschinen
- Scientifico-technological potential 
including research, development and test 
facilities

- General contractor for the export of com­
plete plants

YEB Elektromaschinenbau Sachsenwerk 
i- Three-phase high-voltage motors 
!- DC machines 
I- Generators
- Motor-generators
- Stepping drives
VEB Elbtalwerk Heidenau
- DC machines
- DC change-speed motors in NC machine tools
VEB Elektromotorenwerk Dresden
- Main and auxiliary drives for rail vehicle 

construction
- DC servomotors for industrial robots
VEB Elektromotorenwerk GroBenhain
- Three-phase dynamos for motor cars and util
VEB Elektromotorenwerke Thurm v^icles
- Three-phase standard and geared motors
VEB Elektromotorenwerk Griinhain
- Single phase motors
VEB Elektromotorenwerk Eggesin
- External-rotor motors
- AC change-speed drive
VEB Elektromotorenwerk Hartha
- Small-type and precision miniature machines
- DC change-speed motors in NC machine tools
VEB Elektromotorenwerk Dessau
- Generators
- Clutches and brakes

Exporter_______
Elektroiechnik 
EXPORT-IMPORT 
Volkseigener 
AuBenhancels- 
betrieb der DDRj 
GDR-1026 Berlin 
Alexanderplatz 
Haus der
Elektroindustrie ________________i

VEB Pinsterwalder Maschinen-, Aggregate- und 
:Generatorenwerk
- Diesel and gasoline-driven generating sets
- Generators
- Commutators
VEB Elektromaschinenwerk Wernigerode
- Three-phase standard motors
VEB Elektromotorenwerk Oschersleben
- Electro-hydraulic linear drives
VEB Elektromotorenwerk Barleben
- Protective relays for transformers
- Induction motors
- DC change-speed drives
VEB Gieflerei und Maschinenbau 3erlin
- Castings for electrical engineering

Figure 12 ; The combine Elektromaschinenbau, enterprises 
and exporter
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Electrical engineering is a significant supplier especially for 
the rr.etal working industry. Its products are supplied to approx­
imately 80 branches of the national industry. About two thirds 
of the domestic sales are required by engineering ana vehicle 
construction industries, whereas almost one third is supplied 
for electrotechnical and electronic applications. Rotary electric 
machines are used in all fields of industry.
80 per cent of all sequences of motions- and this tendency is 
still on the rise- are nowadays realized by electric drives. A 
single conveyor bridge unit from TAKRA?^ in a brown coal strip 
mine moves with the aid of almost 1 ,000 electric motors of dif­
ferent designs. Considering the fact that, for the present, ap­
proximately half the lignite quantity produced in the world is 
mined by means of TAKRA? machineries from the GDR, it is imagi­
nable what an impressive number of GDR made electric motors is 
installed in this field only. On the average, a large-scale en­
terprise in the GDR nowadays uses some 20,000 electric motors.
The supply programme of the GDR's electrical engineering includes, 
above all, the following:
- Electric machines of most different modes of operation the pow­

er output of which is between 0.5 W and 16.0 MW.for the con­
struction of plants and apparatus, i.e. electromotive drive 
systems,the control system included, of such branches as con­
veying machinery, ship-building, machine tool and processing 
machine building, plastic machinery, in rail vehicle and print­
ing machine building, in the farm machinery industry as well as 
in the consumer goods industry and in the field of optics and 
precision mechanics (a wide range of standardized series of 
electromotors, generators, aggregates and a system of unified 
electric machines as well as special drives);

- Consultation and projecting of assembly- and manufacturing 
lines for motors, generators and aggregates;

- Erection of complete factories for electromotors and technical 
assistance in the preparation of manufacture and the manufacture 
itself by an own general contractor;

- Guidance and assistance in the organization of servicing sta­
tions and the training of the technical operating personnel;

- Exports of scientific and technical results as well as trans­
mission of the experience and know-how gained in the field of 
electric machine building by industrial co-operation (licence, 
patents for construction and technology, consulting and en­
gineering) ;

- Realization of long-range tasks in electrical engineering in­
dustry together with partners in the CMEA countries.

Electric motors from the GDR can be found in almost 100 countries
of the world, in all continents and in all climate zones. Direct
exportation is effected into 45 countries including all major
European markets. In all major markets the GDR is represented by

5 ^TAKRAP is the GDR association of nationally owned enterprises^ 
manufacturing strip mine equipment, cranes and conveying machinery

4
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national general agents who are able to provide for on-the-spot 
safeguarding of essential sale functions to the consumers by 
means of a comprehensive range of services. Besides the signif­
icant trade relations with socialist countries, above all with the 
USSR, the trade relations with Western European industrial coun­
tries have also been continuously extending for the past few 
years. This also applies to the relations with developing coun­
tries to give them support in the industrialization process of 
their countries.
Thus, the GDR's electrical engineering is known and appreciated 
in countries such as the FRG, Italy, Prance, Austria, Switzerland, 
all Scandinavian countries, all BENELUX countries, as well as in 
overseas markets such as Australia, Egypt, the Lebanon, Turkey 
or Iran.



r
y

-  —

3.2.5 Automation plants and control equipment
The GDR's main capacities in the field of planning, production, 
delivery, mounting and commissioning of automation plants and 
control equipment relevant to the subject of this case study is 
concentrated in the VE3 Kombinat Automatisierungsanlagenbau (KAA) 
with its 12 enterprises (see figure 13 ). The combine was formed 
in 1979.and has 28,000 employees. The application of modern.com­
ponents of micro- and power electronics, component parts and de­
vice systems for data collection, data processing and control 
engineering guarantees a high efficiency, quality and reliabil­
ity of plants and equipment for process automation and ration­
alization projects.
KAA's production and export programmes include automation plants 
and electrotechnical equipment for
- power stations;
- industrial process engineering;
- open-cast engineering;
- winning of raw material and processing plants in chemistry,
- rolling and cement mills,
- railway energy supply in rectifier substations of industrial 

railways and traffic means;
- traffic control systems;
- agriculture ;
- protection of environment and water supply and
- industrial, social and house-building.
Furthermore, the scope of deliveries comprises
- signal, communication and power plants for control and super­
vision of rail-bound traffic;

- controls for working and processing machinery as well as in­
dustrial robots;

- current generating sets and
- licences and know-how,
for customers at home and abroad.
The combine's services cover all stages of projects, i.e, fgom 
the quotation stage, via the preparation, implementation, opera­
tion and maintenance of complete equipment- up to the training of 
native experts and the continuous supply with spare parts for 
all plants and equipment. Automation plants and equipment pro­
duced by KAA and its enterprises have been delivered to the 
USSR and the other CMEA-countries a3 well as to the USA, Iraq, 
Finland and many other countries, too.
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|VE3 Kombinat Automatisierungsanlagenbau 
¡GDR- ’140 Berlin, Rhinstrasse 100 
jTelefon: 5450, Telex 1 13297
|Y;'3 Elektroprojekt und Anlagenbau Berlin 
¡(parent enterprise)
;GDR- 1140 3erlin, Rhinstrasse 100
VS3 Gerate- und Regler-’.Yerlce Teltow 
GDR- 1530 Teltow, Oderstrasse 74-76
VEB Werk fur Signal- und Sicherungstech- 
nik Berlin
GBR- 1193 Berlin, Slsenstrasse 87-96
jvEB Numerik "Karl Marx" Karl-l.Iarx-Stadt 
¡GDR- 9010 Karl-Marx-Stadt,
Bornaer Strasse 205
VEB Starkstrom-Anlagenbau Cottbus 
GDR- 7500 Cottbus, 3riesmannstrasse 2
VEB Starkstrom-Anlagenbau Rostock 
GDR- 2500 Rostock, Postfach 8
VEB Elektroschaltgerate Eisenach 
GDR- 5900 Eisenach, Heinrichstrasse 47
VEB Schaltgeriistbau Sperenberg
GDR- 1631 Sperenberg, Strasse der 
Freundschaft 10
VEB Metallv/arenfabrik Bad Kostritz 
GDR- 6504 Bad Kostritz, Elsterstrasse 89
VE3 Elektrodyn Berlin
¡GDR- 1170 Berlin, Salvador-Allende-
Strasse 76
jlnstitut fiir Elektroanlagen
¡GDR- 1136 Berlin, Strasse der Befreiung 1

Exporter 
■Eiektrotechnik 
EXPORT—XJ^ORT 
Vo1kseigener 
■Aussenhandels- 
¡betrieb der DDR 
GDR- 1026 3erli 
Alexanderplatz 
Haus der 
Elektroindustrie

Figure 1 3 :The combine Automatisierungsanlagenbau, enterprises 
and exporter

3.2.5.1 Automation plants and electrotechnical equipment for power 
stations__________ __________________________________________
Under the condition of the continuously growing demand in ener­
gy and the steadily extending power system it becomes more and 
more necessary to operate the system and parts of it as well as 
single components with modern electrotechnical equipment in 
connection with automation systems. The requirement to ensure 
permanently, with regard to the power system, a balance between 
generation and consumption and to enable short times of response 
to operational changes of the technological process of power 
supply, especially in case of emergency situations, underlines 
this fact, too. Furthermore, a great number of processes of 
power station technology must run in co-ordination with each 
other to obtain optimum safety and economy. All elements, i.e.



generators, transformers, motors, high-, medium- and low-voltage 
switchgear, drives, controls, protection and measuring etc. must 
be integral components of the complete system of electrotechnical 
equipment themselves.
In order to fulfil this task the scope of KAA’s deliveries com­
prises
- energy generating plants with additional system for energy gen­

eration;
- start-up plants;
- energy distributing plants;
- electric control room with equipment;
- complete cable systems with assembly accessories;
- gaining of measured values and signal treatment for all occuring 

process data;
- measured value and information processing by means of the most 

practicable technical solution;
- modern measured value and information representation;
- all kinds of final control devices with power amplification;
- supply of software for all the user's processes incl. installed 

micro-computer systems and
- equipment for process automation.
Further details are given in table 26 (Annex 15 ).

3.2,5.2 Automatic current generating sets as emergency power and mains 
replacement plants______________________________________________
KAA's performance programme includes:
- Machine sets with diesel-engine or gas turbine and three-phase 

constant volte generator;
- Automaticity units fed by diesel sets to supervise the operation­

al media, for fault signalling,start preparation, start and stop 
of sets;

- Mains cubicles fed by diesel sets to supervise the mains voltage 
by automaticity unit, control and measurement of generator 
connection, consumer connections as charger and charge-storage 
equipment;

- Control units for specific control and regulating functions 
using modern micro-electronic components and micro-computers.

Information about other deliveries mentioned on page 44 or more 
details concerning the points 3.2.5.land3.2.5.2 can be given on 
special inquiries.

-  46 -
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3 .2 . 6  Slectroceramics and other electrotechnical/electronic components
Slectroceramics and other electrotechnical/electronic components 
are ''applied- often as vital elements for the cover equipment 
industry- by lombinat V53 Keramische '.rerke Hermsdorf (KZ'.-JH).
The XKWH with its 20 factories (see figure 14 ) and 23,000 
employees is one of the biggest manufacturers of supply parts in 
the GDR. In its capacity as supplier, KKVH produces more than 
60,000 single products. Thus, the combine also participates di­
rectly or indirectly in numerous deliveries of electric power 
plants and equipment.
The production programme includes, above all
- insulator bodies and insulators for devices and overhead lines, 

valve-type arresters, insulated supports for switchgears and 
devices;

- low-voltage switching devices for industry, inclusive of 
distribution units, couplers, circuit-breakers, load switches;

- materials for electrical installations in houses or industry;
- electronic/microelectronic componenets made from soft and 

hard magnetic ferrite materials, ceramic semiconductor resis­
tors and others for electronic or microelectronic units used 
in the fields of process instrumentation and control engineer­
ing, data processing, etc.;

- insulating parts and components for electrical engineering 
and for gas, heat and lighting fixtures as well as arc shields 
for switching devices, insulating parts for general needs in 
the field of electrical engineering, etc.;

- highly wear-resistant, high-temperature resistant, non-corro­
sive and electrically optimum oxid-ceramic products for the 
most varied industries;

- components for the field of high-frequency engineering;
- sintered contact and current transmission elements, built-in 
units for valve-type devices, superheavy metals to shield 
from gamma rays;

- spark plugs of any thread size and heat value for petrol 
engines, special-typ plugs;

In the field of electroceramics, the following major product 
groups should be mentioned:
- overhead-line insulators in the form of the reliable rod-type 

suspension insulators for high and medium-high-voltage lines;
- insulated supports and pressure pipes for the construction of 

high and medium-high-voltage switching devices and plants;
- bushings for medium-high-voltage to be used on transformers, 

sub-stations and within installations;
- porcelain jackets (up to 4 m high) for 400 kV systems to pro­

tect the active electric parts of transformers and bushings.
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D D R  -  6116 Veilsdorf (W erra )
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VEB ELEKTROPORZELLANWERK .M A R G A R E TE N H O TTE *  
B etrieb des Kom binates VEB Keramische W e rk e  Herm sdorf 
D D R  -  8612 G roSdubrau  (Kreis Bautzen)
Te lefon: 30 -  Telex: 028 730

VEB ELEKTROINSTALLATION O BERW EIM AR
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VEB ELEKTROKERAMIK .A R T H U R  W IN Z E R "
B etrieb des Kom binates VEB Keramische W erk e  H erm sdorf 
D D R  — 1100 B erlin -Pankow , G a illo rdstraB e 34—38 
Telefon : 4 80 08 81 -  Te lex: 112 294

VEB S O N D E R M A S C H IN E N 8 A U  EN G ELSD O R F  
B etrieb des K om bina’ es VEB Keram ische W erk e  H erm sdorf 
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B etrieb des Kom binates VEB Keram ische W e rk e  H erm sdorf i 
D D R  -  6086 P appenheim , Friedrichrodaer StraBe 4 9  !
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VEB ELEKTROINSTALLATION D E U T S C H N E U D O R F  j
B etrieb des K om binates VEB Keromische W erke H erm sdorf | 
D D R  -  9331 D eutschkotharinenberg !
Telefon: 2 13 -  Telex: 78 339 '
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As various porcelains (inclusive of high-strength porcelains), 
which tieet all the known international requirements and- stand­
ards, ore available, the mechanical and electrical parameters 
as required by the customer can easily be reached.
Annex 16 contains a selected range of electroceram.ic products 
and their parameters (rod-type insulators for rated voltages of 
1 0 to 400 kv, overhead pin-type insulators for rated voltages 
of 10 to 30 kV, insulators and bushings for switching devices, 
i.e., insulated supports for 1-30 kV indoor electrical equip­
ment and 10-330 kV outdoor equipment, outdoor-to-indoor and 
inaoor-to-indoor 'vail bushings, insulators and bushings for 
installations to be used indoor or outdoor, equipment porcelains, 
overvoltage arresters for low, medium and high-voltage, and 
contacts for high and low-voltage switches).
In its new and further developments, KKVH is following the tra­
dition of adapting its products and services to the requirements 
of international trade, using latest scientific and technolo­
gical findings and guaranteeing favourable terms to its customers 
from all over the world.
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3.3 Mastering of technology
Science and technology have always been a major prerequisite 
for a sustained increase in economic performance and the im­
provement of efficiency in a national economy.
The GDR has assigned constantly growing funds to science and 
technology as it can be seen from table 27 . Referring to the 
years 1978 - 1982 these were 3.8o, 3.86, 3.92, 4.07 and 4.10
per cent of the national income
Year Million marks 1975=100
1972 4,941.2 94
1973 5,070.4 96
1974 5,121.0 97
1975 5,274.9 100
1976 5,613.3 106
1977 6,097.2 116
1978 6,543.7 124
1979 6,928.7 1311980 7,348.9 1391981 \7,976.5 

;8,232.5
151

1932 156
Table 27 : Funds assigned to
science and technology 
Source: Statistical Pocket 
Book 1983+): provisional figure

produced (at 1980 prices).
The further acceleration of 
scientific and technological 
progress and the widespread 
application of its result is 
the key issue in enhancing the 
role of the qualitative fac­
tors on the way to an inten­
sive development of production. 
According to the ’’Economic 
Strategy of the Eighties" (see 
page 6 ) the GDR’s research
and development potential will 
be concentrated on:

- new energy-saving processes which give the best possible 
yields from resources, techniques for recovering metallic and 
basic chemical materials, and non-waste technologies;

- expansion of nuclear power production, the production and 
storage of hydrogen and biogas as sources of energy, new and 
more efficient processes of energy conservation, and the de­
velopment of new primary and secondary electrochemical power 
sources;

- new basic technologies for microelectronic circuits incorpo­
rating extra large-scale integration and for the manufacture 
of optoelectronic components to be used in optical fibres 
and laser technologies;

- flexible automation systems using industrial robots of the 
third generation and fully integrated measuring and control 
equipment;

- highly productive processes designed to make more chemical 
feedstocks from oil, natural gas and lignite, to be employed 
for the industrial utilization of microbiological substances 
and biotechnology, and for the development of new and highly 
refined chemical products such as special-purpose plastics 
and high-purity chemicals.

As far as the energy sector and the power equipment industry 
are concerned, some results so far achieved find their .reflec­
tion within the chapters outlined before. They clearly show
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that the C-DR is able to cope successfully with the great technol­
ogical challenges in the research-intensive sector of the power 
equipment industry.
Such products, techniques or technologies as, for instance
- the substitution of fuel oil by solid fuels for power generation
- the solid-insulated high-voltage switchegears ASIF 36 and the 

compact transformer station TKS 10-20/0.4 kV for electric power 
transmission and distribution;

- the production and assembly of cables with aluminium conductors 
and sheats in the GDR’s cable industry;

- the three-phase industrial standard motors, i.e. the Standard 
Squirrel Cage Motors KMER series to IEC 0.12 - 160 kW in the 
field of electric machines;

- the new universal microcomputer-controlled automation system 
"audatec", a decentralized automation system with freely pro­
grammable microcomputing technique within a consistently modular 
concept in hardware and software

and the production of electronic/microelectronic components exem­
plify the high technological standard of the GDR’s power equipment 
industry mentioned.
Factors as , for instance
- priority given to the development of the GDR’s power equipment 

industry including the creation and expansion of its own scien­
tific and technological capacities;

- the concentration of the research and development potential of 
the power equipment industry in combines and the creation of 
research centres within the appropriate industrial ministries;

- the close combination of science and technology with the pro­
duction process;

- a consistent conception of desired results equivalent to inter­
national development levels;

- the concentration of technological potentials on key areas of 
power equipment industry in accordance with national economic 
plans and in line with the programme of specialization and co­
operation among CMEA member countries;

- the existing educational and training facilities in the inte­
grated socialist education system, including vocational train­
ing , advanced level education, engineering and technical 
schools, universities and colleges, as well as adult education 
and advanced job training

have decisively been in applying scientific and technological pro­
gress in the GDR’s power equipment industry.
The tasks to be fulfilled are fixed in the science and technology 
plans for research and development and for the introduction of 
new scientific and technological results. Tasks of special prior­
ity are contained in the State Science and Technology Plan for 
the development of products and techniques.



State Contracts awarded by the state and other tasks included in 
the State Science and Technology Plan focus the GDR's scientific 
and technological potential on economic top priorities. As a re­
sult, the degree of innovation in industry attained 17 per cent 
in 1983. The practical application cf research and development 
results gave rise to a 16 per cent increase over 1982 in the man­
ufacture of goods with the "Q"top quality mark, which are to 
broaden the range of high-quality consumer goods and to meet ex­
port and domestic economic requirements. Compared with 1982, the 
number of inventions for which patents were sought went up by 20 
per cent ^ ).
Detailed individual research assignments and special achievment- 
oriented incentives for innovators, inventors and experts have 
also proved an effective instrument in raising the standard of 
scientific and technological results and improving the cost-bene­
fit ratio.
As to the import of technology in the power equipment sector the 
GDR restricts itself to licence-manufactured products related to 
special applications, i.e. where the development of indigenous 
technology would be inappropriate.
Examples: - High-voltage divider LHTCIG-12/400 (licence manufac­

ture after the ISOPONT-Calor Emag system); 
Manufacturer: VE3 Schaltgeratewerk Werder

- Oil-poor circuit-breakers H?F ( licence manufacture 
after a SPRECHER + SCHUH design);
Manufacturer: VE3 Transformatorenwerk "Karl Liebknecht 
Berlin
In future this typ of circuit-breakers will be re­
placed by indigenous circuit-breakers based on SFg- 
technology.

In case of special inquiries made by customers secondary technique 
(selected control and protective equipment) are used from manufac­
turers abroad.
Furthermore, the GDR concentrates its efforts in accordance with 
the specialization process among CMEA member countries on selected 
main products. In this respect, the production of tap changers 
can be seen as an example for international division of labour: 
Whereas Bulgaria manufactures tap changers up to the nominal 
amperage of 400 A, the GDR manufactures types starting from 630 A 
and higher.

6 )Report by the Central Statistical Office of the GDR on the ful­
filment of the 1983 National Economic Plan
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3 . 4 Constraints

3.4.1 Historical aspects
The energy policy before the Second World War created conditions 
in the field of power supply which did not meet the post-war 
requirements. Extremely severe imbalances in industry inherited 
from the past and aggravated by the division of Germany proved a 
heavy burden hampering the GDR's economic reconstruction. A par­
ticular discrepancy existed between the relatively advanced 
metal-working industry and the weak metallurgical base. Fur­
thermore, the GOR depended heavily on imports, especially raw 
materials.
There were also no preconditions of manufacturing power related 
equipment needed since there were no important companies able to 
produce and to erect the necessary power system installations. 
Among others, large size machinery and experts with appropriate 
experience in the production of power generating equipment or in 
the construction of transmission lines were not available al­
though among the major concerns converted into national property 
were also enterprises belonging to the AEG and Siemens electrical 
companies.
Under such unfavourable starting-points the GDR began ,despite of 
lack of experience and training, to create a domestic metallurgical 
basis, to expand the heavy engineering sector and to develop the 
country's raw materials potential. In addition, great efforts had 
been undertaken to increase exports, above all, machinery and 
manufactured goods.
First developments in this direction had been initiated by the 
Two-Year Plan 1949/50.
Also the manufacture of transformers had been developed. The first 
transformer of larger size- a power transformer of 31.5 MVA, put 
into operation after the World War II,was installed at the end 
of 1951.
The electricity generation and transmission systems were nearly 
completely nationalized in 1950. Regarding the distribution net­
works at that time there was still a considerable part in the 
possession of the so called Elektrizitatsgenossenschaften (elec­
tricity societies), Lichtgemeinschaften (light communities) or 
other ores acting in the capacity of purchasers and vendors of 
electricity.
The first Five-Year Plan 1951-1955 was based on a powerful na­
tionally owned sector of industry which emerged (in 1955 this



sector accounted for 37.6 per cent of gross industrial produc­
tion) strengthened the long-term economic planning and set the 
tar^t to overcome disorooor^ions in the GDR's economy mentione.o ‘
above. Industry had to fulfil the following 4 main targets :
(1 ) Finishing the reconstruction work in the field of power and fuel 

industry which had been started in the Two-Year Plan and safe­
guarding its further growth,

(2) Reconstruction and development of metallurgy in the field of 
nanufacturing crude iron, steel and rolled steel materials to an 
extent guaranteeing a better supply of the mechanical engineer­
ing sector with metal products manufactured by the domestic 
industry,

(3) Reconstruction and utilization of all capacities of the most 
important and leading enterprises of the machine-building in­
dustry and the erection of new plants producing equipment for 
the power and coal industry and the metallurgical sector,

(4) Reconstruction and full utilization of the export producing 
factories.

In the second half of the 1950s one of the main aims was to increase 
the energy output. Several major power stations were built during 
those years and the transmission and distribution networks had been 
extended considerably. Significant branches of industry such as 
power engineering, electrical engineering, chemical engineering, the 
plastics and semiconductors industries, control engineering and 
other ones, which also play an important role in producing power 
related equipment,were either expanded or newly established.
Parallel to the creation of the material- technological base in the 
field of power industry including various power related equipment, 
the GDR started to develop its own scientific and research capaci­
ties. Special scientific bodies, new institutions of higher and 
technical education were founded to train cadres needed. Great ef­
forts were also devoted to vocational training and the upgrading of 
skills.
Co-operation with the CMEA countries (the GDR's membership dated back 
to 1953) was vital for strengthening the GDR's economic and tech­
nological independence.
Structural changes in the management of power industry on different 
levels and administrative reorganizations promoted the reconstruc­
tion process, too.
Thus, due to such balanced approach aimed at the gradual trans­
formation of the economic conditions in industry along socialist 
lines, it was possible to overcome the historical constraints 
during the transitional stage of GDR's development.

7^Sechs Jahrzehnte Elektroenergieübertragung, Verlag Tribune Berlin, 
1976
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3.4.2 Natural resources
The GDI? is not veil-endowed with industrial raw materials and 
fuels, with the exception of lignite,the GDI?’ s primary energy 
source No.1. Besides lignite the GDR is seif-sufficient in potas: , 
rock-salt, flourspar and heavy spar, stone and earth for building 
materials and raw materials for the production of glass and ce­
ramics. Tin and copper mining are of great domestic importance in 
the GDR although the quantities produced are negligible in inter­
national terms. As a consequence,the GDR heavily depends on imports 
of raw materials which are essential for its industrial develop­
ment and economic growth.
Consequently, as already mentioned, the government has placed 
great emphasis on the further reinforcement of the GDR's energy 
and raw materials base and on the reduction in consumption of fuel 
and raw materials. The results so far achieved have proved the 
rightness of the GDR's policies and strategies. 2 examples:

0(1 ) The GDR succeded in increasing its commodity production and, 
at the same time, reducing the absolute consumption of energy 
in the last few years. Increased efforts in using secondary 
sources of energy have also contributed to this result. As to 
1983 the extent to which technologically and economically 
suitable sources of secondary energy were put to use attained 
over two thirds. This is the equivalent,in energy terms, of 
28 million tonnes of raw lignite®).
The high value of economizing energy is underlined by the 
fact,that in the 1980's the extraction of one tonne of lignite 
will require twice as much investment as in the 1976-1930 
period.

(2) In the engineering sector, in 1983 unit consumption of rolled 
steel decreased by 9 per cent and the input of rolled steel 
was 4 per cent ! elov the 1982 level, with output rising at 
the same time. The input/output ratio has been improved for 
many products. The consumption of a number of important raw 
materials such as non-ferrous metals, fibres, wooden and 
leather materials, paper and card board has also been cut 
dowu in 1983. .

Reductions in the unit consumption of fuels, raw materials and 
feedstocks and higher refining levels have been encouraged by 
changes in industrial prices. This method has been used as an im­
petus for lowering specific expenditure.
An important fact which helps the GDR to cope with its constraints 
in the field of fuels and raw materials is the situation to have 
long-term contracts with CMEA countries, especially the Soviet 
Union,which provides the GDR with considerable quantities of oil 
and gas on favourable conditions.
However, greater expenditure is called for, due to trends in 
current world market prices.
6 '̂ Report by the Central Statistical Office of the GDR on the ful­

filment of the 1933 National Economic Plan

1» 1r*
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The GDR has responded to rising prices for raw materials, fuels 
and semi-manufactures on the world market, inter alia, by greater 
exports, especially in the GDR's export intensive branches like 
machine building, electrical engineering, electronics and chemis­
try.
Countries like the GDR,which are deficient in natural resources, 
are particularly urged to use scientific and technological pro­
gress in order to solve economic problems they are faced with.
In this respect progress has been made, for instance, towards the 
introduction of important refining techniques in coal processing, 
metal manufacture, the chemical industry and glass and ceramics 
manufacture. The GDR is observing close continuity in pursuing its 
course of improving the efficiency of the national economy through 
the utilization of modern science and technology as the prime way 
to cope with the challenge to the energy and raw materials sec­
tors. Therefore the government has developed a whole programme of 
practical tasks on which the scientific and technological efforts 
have to be concentrated.
For instance, science and technology serve as an essential means 
in creating the necessary conditions for cutting the specific 
energy consumption by the equivalent of 65 to 70 million tonnes of 
lignite in the period 1980-1985. Furthermore, according to the 
Five-Year Plan 1981-85,there are targets for the saving of approx­
imately 2 . 2 million tonnes of rolled steel, over 50,000 tonnes of 
aluminium, about 15»000 tonnes of copper, 1.9 million tonnes of 
cement as well as other raw materials, too.

3 ,4 . 3  Manpower

population ; persons employed
(at the end j (excluding apprentices)

year of the year) Total 1000 Industry
1975 16,820,249 7,948 3,033
1976 16,767,030 8,018 3,071
1977 16,757,857 8,058 3,083
1978 16,751,375 8 , 1 1 8 3,101
1979 16,740,324 8,184 3 , 1 2 1
1980 16,739,538 8,225 3 , 1 2 8
1981 16,705,635 8,296 3,157
1932 1 6,702,306 8,368

i
3,177

■

Table 28 : GDR's population and persons employed, 1975-1932 
Source: Statistical Pocket Book 1983

As can be seen from table 28 the GDR’s total population decreased 
from 1975 to 1932 at an annual average rate of 0 . 1 per cent and
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although, the number of persons employed increased at a slew rate 
over this period (0 . 7 per cent at an annual average rate between 
1975 and 1932), the GDR's labour force is very limited.
All the more attention is devoted to employing work force ration­
ally, and the economic growth had and has to be achieved mainly 
through higher labour productivity and more efficient use of re­
sources. This has always been one of the priorities of the GDR's 
plans for the national economy.
One approach of raising productivity is to save scarce labour 
through rationalization, in a way different from countries with 
market economies, and automation, especially the accelerated 
development and application of microelectronics and robots.
By mid-1983 there were approximately 26,000 robots in operation 
and it is foreseen to have 45,000 of them functioning by 1 9 8 5.
On an average, per one introduced industrial robot 2.5 working 
people have to be set free for other jobs.
In this way the introduction of new technological methods con­
tributes decisively to saving man-hours (see table 2 9), while 
simultaneously releasing manpower for other more productive tasks.

—
1981 1982+; 1983 1984+) 1 985+^

Saving of working hours 
by science and technology 
in industry and construction 

(million)
490 492,7 545 572 over

600

Table 29t Saving of working hours by science and technology 
in the GDR's national economy

Source: National plans and reports by the Central Statistical 
Office of the GDR 

+ ): According to plans

In the five years from 1981 to 1985 a total of 2,854 million 
working hours have to be saved in the national economy corre­
sponding to the work done in a year by 300,000 workers during 
this period (1 9 7 6-8 0: 1 , 66 4 million hours or the labour of
180,000 workers).
Working hours saved in such way3 find reflection in increased
labour productivity (see table 30).

I960 1970 1975 . 1980 1981 1932
47.0 23.0 18.0 13.8 13.3 13.0

Table 30: Hours worked by one 
production worker per 1 , 000  
marks of gross industrial 
production (at 1975 prices) 
Source: Statistical Pocket 
Book 1983



♦-

4 . res ’. 0 1 taw

;-)’_r.v 2f.C deOOT.dinC D':~. the Of 6CU13!”2 n 1 G  CG O;roduced.
Most of energy-related capital goods demand high-level and so­
phisticate! techrolocv, long-stending experience an! relatively 
'Widespread activities of co-operation.
Therefore, characterizing the conditions ’which should be met to 
develoo the electric power equipment industry,and concluding 
from the experience gathered in the GDI,the following require­
ments should be stressed:
(1 ) Power-equipment manufacturing requires a strong development 

of the key branches, i.e.
- the "classical" electrotechnical industry,
- the industry of power machinery,
- the electronic industry,
- the industry of measurement, control and regulation en­

gineering
or selected industrial capacities of these areas which are 
indispensable for the capital goods to be manufactured.
Owing, to the variety of electric power equipment due consid­
eration should be given to the process of specialization and 
co-operation.

(2) The production of electric power equipment requires a fairly 
well developed metallurgical base and metal processing in­
dustry including, above all,
- the production of key intermediate inputs such as iron and 

steel as well as non-ferrous metals (copper, aluminium etc.;
- the availability of basic facilities for the manufacture 

of power equipment (casting, forging),
- the existence-of industrial capacities for producing high- 

quality semi-finished products needed.
The quality of semi-finished products is decisive for the 
qualitative standard of capital goods as final products.

(3) The manufacture of energy-related equipment requires the 
supply with necessary means of production and by-products 
delivered by such industrial branches, like
- the mechanical engineering sector,
- the machine tool building and tool making industry,
- the precision mechanics industry

■P
t



f-

DI t r \  >> f >  W Li ff erer.t
-  52 -

equipment and related to
- the che.Tiical industry (e.g. plastics end synthetic resins),
- the light industry (insulating materials etc.),
- the glass and ceramics industry.
The role of industrial sectors fulfilling co-operative or 
even auxiliary functions in the process of production of elec­
tric power equipment should not be underestimated This also 
refers to the continuity of deliveries of materials in all 
stages of production.

(4) The production of power equipment requires, as a characteris­
tic feature of the energy-related capital goods, specialized 
equipment and installation of sophisticated testing and 
production-control devices.

The figure 15 demonstrates existing linkages with industrial 
branches, firms and institutions in case of manufacturing high/ 
medium-voltage equipment.

i elaboration of ; 
I techno-scientific ;
foundations

' co-ordination and 
• realization of thej 
: design, manufac- 
i ture and introduc- 
i tion

preparation of 
technologies and 
co-ordination of 
training activities

tool making manufac 
ture/ machine tools.

/
/
/

/
y.

high/medium
voltage

equipment

\
\

\

¡procurement and 
¡testing of means 
¡of production

¡manufacture of 
itechnological in- 

^/'isulation materials

manufacture of 
work clothes for 
"¡the protection of 
labour

manufacture of in-j 
termediate inputs | 
and semi-finished j 
Droducts •

j licensing/approval 
of instructions con 
cerning the protec­
tion of labour

j specialized 
factories for 
I equipment
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In addition to figure 15, figure 16 shows, as an example, the 
technological sequence of manufacturing three-phase oil-immersed 
transformers up to 630 kVA, giving a general survey of the com- 
orshersive range of deliveries and performances:
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Linkages with other capital goods industries, jv.dgi;vj from their 
very nature,that is to say co-operation , require legal regula­
tions and a definite sub-contracting system in the domestic econo­
my. ill that has been created in the GDR.
As a matter of fact, the linkages with other capital goods indus­
tries are changing .depending on the typ of equipment, its technol­
ogical variability and the development of the diversified produc­
tion units themselves. But, nevertheless, there is a tendency 
that this process becomes a more comprehensive and more complex 
one,bearing in mind the objective character of the division of la­
bour and the requirement of mastering techno-scientific revolution. 
The extent of co-operation in the field of electrical engineering 
and electronics, especially microelectronics, is increasing.owing 
to the growing drive of performance and the mechanization and au­
tomation level of products. More electrical motors, microelectron­
ic control systems, computers of different performance charac-

3 ) -teristics and peripheral devices etc. are used .
Size and complexity of co-operation activities among enterprises 
which have been amalgamated into one combine (Kombinat ),are most­
ly much more expanded than among firms belonging to different 
combines or companies from other industrial branches.
This takes into consideration that
- the manufacturing process should be organized in line with opti­
mum conditions for the reproduction cycle of power, equipment*- 
concerned,

- the interrelated process of techno-scientific progress should be 
accelerated,

- management and planning should be possible'in a very effective 
and co-ordinated manner

so that the production and development of energy related capital 
goods can be arranged flexible enough in accordance with existing 
requirements.
Last, but not least the question of standardization should be men­
tioned which is an important means to foster effective solutions 
in the production of power equipment, especially under conditions 
where linkages with other capital goods industries, i.e. co-opera­
tion activities play increasingly a dominating role.

¡«cooperation zwischen Betrie’oen und Kombinaten, Rouscik/steinert, 
Verlag Die V/irtschaft, 1931

*



5. Possibilities of co-ooeration
5.1 Principles

In its efforts to establish and develop economic, scientific 
and technological relations with other countries, the GDR has 
always been guided by the generally accepted principles of 
international law which includ sovereign equality, non-interfer 
ence in internal affairs and mutual advantage.
The GDR considers the close economic and scientific-technical 
co-operation with the developing countries an important con­
tribution to supporting these countries in their struggle for 
achieving and strengthening economic independence.
Starting out from the above principles the GDR will
- extend its relation in particular with those countries which 

accept the principles of international law, and especially 
with the developing countries;

- develop such co-operation on a long-term basis;
- comprehensively combine such long-term co-operation, partic­

ularly with regard to its exports and imports, with forms of 
scientific and technological co-operation, users' advice, 
after-sales services and the training and further education 
of personnel.

In accordance with the simultaneously declared intention to 
continuously develop these relations still further, the GDR 
has carried on numerous concrete activities in the recent past.

5.2 Technical and economic institutional framework
The GDR's economic relations are developing particularly inten­
sively on the basis of inter-governmental agreements. In the 
economic field the GDR had concluded until 1982 61 trade agree­
ments with developing countries, 4 payments agreements, 28 
agreements on scientific and technological co-operation, and 
48 agreements on economic, scientific and industrial co-opera­
tion. The last kind of agreements came into existence in the 
70's and aims at establishing co-operation on a comprehensive 
and long-term basis. Such agreements or programmes are valid 
for a period of 5 to 10 years, and aim at a further deepening 
of relations and at using the economic, industrial, scientific, 
technological and financial potentials of the partner coun­
tries in an effective manner to their mutual advantage.
During the past ten years, Joint Ec’onomic Committees (JEC) and 
other forms of inter-governmental bodies have proved to be ef­
fective elements of interstate economic relations.
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Fifteen JSCs had been established with developing countries by 
April 20, 1?94, including such countries like Egypt, Syria, 
Algeria, Kuwait, Libya, Angola, Ethiopia, Mozambique, Nigeria, 
Zambia, Sao Tome and Principe, Zimbabwe and other countries.
The existing JECs and/or permanent committees are engaged in 
bringing about a planned, stable and effective intensification of 
relations and are also increasingly dedicating themselves to ana­
lyzing and identifying the main areas of co-operation.
For instance, the Joint Committee for Economic, Scientific and 
Technological Co-operation between the GDR and Syria agreed upon 
their long-term co-operation until 1985 within the framework of 
the two countries' five-year plans. The main areas agreed upon 
comprise also production facilities for electrification equipment, 
including rural and urban electrification. In addition to that, 
an agreement on co-operation between the State Planning Commis­
sions of the two countries was concluded.
Syria, Iraq, Iran, Egypt, Angola, Mozambique and Algeria can be 
cited as other examples for a succesful implementation of mutual 
interests through the activities of the JECs and other inter­
governmental bodies in the field of electric power transmission 
and distribution networks.
Priority is given to the exchange of views and information on 
planning procedures, the organization of the planning system as 
well as on the use of appropriate methods of planning in the de­
veloping countries.
By concluding such long-term inter-governmental agreements on 
economic, scientific and technological co-operation the activi­
ties agreed upon are directed, to a great extent, at the public 
sector in the developing countries, at large-scale co-operation 
contributing to a comprehensive solution of the economic main task 
Meetings and agreements between representatives of the GDR and 
the developing countries at the highest level where measures were 
laid down with a view to deepening economic, scientific, technol­
ogical and industrial co-operation taking into account the ideas, 
requirements and the long-term possibilities of the GDR and of 
the partner countries, have had a considerable effect on intensi­
fying and expanding the GDR's relations with the developing coun­
tries in the areas concerned. In addition to such programmes on 
the further expansion of economic, scientific and technological 
co-operation, programmes of action and agreements on the deepen­
ing of co-operation in special areas were signed between the re­
spective ministries.



Such co-operation also includes, inter alia, the exploration, 
opening-up, extraction and processing of raw materials, the 
preparation of feasibility studies, the assignment of experts, 
training and upgrading, the setting up of training centres as 
well as co-operation in the field of research. For example, 
the high-voltage testing centre in the University of Damascus 
was built by the GDR.
The activities mentioned cover also the co-operation in the 
execution of projects in third countries.
Within the framework of its overall relationship with develop­
ing countries, the GDR also pays great attention to the least 
developed countries (LDC). An expression of its manifold ac­
tivities is the establishment and development in the course of 
the 70s of relations with 29 of the then 31 LDC.
Relations with some of the LDC have already reached a high 
level covering economic, scientific-technical, industrial co­
operation and other areas of social life. Relations are par­
ticularly intensive with Afghanistan, Ethiopia, Guinea, Guinea- 
Bissau, the PDR of Yemen, the FDR of Laos and Tanzania. They 
are based on long-term governraent-to-government agreements, 
and promoted and controlled through the active work of joint 
commissions at government level.

5.3 Sale and purchase of equipment on favourable terms
Complete plant and equipment are delivered on internationally 
customary terms of payment. Payment by the developing coun­
tries for the deliveries of equipment can be made through the 
delivery of domestic products or of products manufactured in 
the newly established production facilities where this is in 
the mutual interest. The factories established by the GDR in 
the developing countries will become their property with no 
strings being attached, and there is no transfer of profits.
In this connection should be mentioned that the activities of 
TLCs in power equipment industry follow another pattern as it 
is outlined, for instance, in the UNCTC study ST/CTC/22 
(Transnational Corporations in the Power Equipment Industry). 
One of the TNC's main activities is directed towards the conser­
vation of their effective control over the production poten­
tial by subsidiaries and affiliates through appropriate pat­
terns of ownership, conditions of licensing of technology and 
contractual provisions. Even in countries, where there are
considerable restrictions on foreign ownership, TKCs in the 
power equipment sector retain this control.



Electrotechnical plants and equipment made in the GEE for the 
generation, transmission and distribution of electric energy and 
offered on favourable terms have ^on international reputation 
by a high reliability and economy. The equipment, plants and 
devices manufactured on the basis of international standards :an 
be adapted to the most varied climatic conditions.
In the field of energy transmission and distribution, the GDR 
has supplied 68 countries with products such as
- power substations;
- switching and transformer stations;
- cubicles, low-voltage switchgear;
- switchgear for power plants;
- high-voltage laboratories and high-voltage test departments.
Electricity transmission and distribution systems with an over­
all capacity of more than 20,000 MVA have been delivered to de­
veloping countries. The Syrian Arab Rejpublic is an example in 
this respect. Deliveries to the SAR included more than 40 66/20kV 
substations with an overall capacity of over 1,100 MVA and 
equipment for the'extension of the country's distribution net­
work, with the GDR being involved in the setting-up and exten­
sion of Syria’s grid since 1970.
The GDR was also involved in solving Greece's energy problems 
which were complicated by the fact that about 50 per cent of the 
country's electricity was generated in the north, whereas the 
major consumer locations are Saloniki and the region in and 
around Athens. Among other equipment, the GDR delivered and 
assemblied £ substations 400 kV, 2,000 MVA each.
Since the mid-1950s substations, switchgear for power plants and 
substations have been delivered to Egypt. In and around 
Alexandria, more than 30 66/11 kV substations made in the GDR 
are operational, with the 34th substation delivered in April 
1984.
220/110 kV and 110/30 kV substations and equipment for a 220 km 
220 and 110 kV overhead line have been delivered to Angola to 
supply its northern province of Uige with electricity.
In addition, the GDR has delivered devices and equipment for 
electricity transmission and distribution as well as as high- 
voltage and test laboratories to the following developing coun­
tries :
Iraq, Iran, Turkey, Cuba, Sudan, Mozambique, Mongolia, Algeria, 
India, Brazil.



.4 Technology strategies
Services from the fields of science and technology, which the 
GDR makes available to the developing countries, are primarily 
designed to assist the institutions in charge cf electricity 
supply and the electrical industry in their efforts to draw up 
projects for the overhaul and extension of the most varied 
systems.
An ever increasing number of licences from the GDR are being 
granted tc developping countries with a view to promoting 
their national economies: With more than 30 developing coun­
tries 73 licence contracts were concluded in 1982 and 80 in 
1983. During the past two years the majority of these contracts 
were signed with Mozambique, Egypt, Cuba, India, the Syrian 
Arab Republic, Iran, Iraq, Yugoslavia and Angola.
In addition to licences or technology, the required know how 
was passed on and numerous engineering performances rendered 
such as ^
- feasibility studies;
- preliminary studies;
- combined technical and economic studies;
- general studies.
The countries for which such studies have been compiled include 
Indonesia, India, Greece, Turkey, Guyana, Brazil and Colombia. 
The GDR has gained great experience and effective results with 
regard to
- planning of extension,
- design and construction,
- operating management and maintenance
of electrical energy systems. For planning the extension of 
electrical power systems, efficient computer programmes meet­
ing practical requirements are available, among them such for
- optimal planning of network extension over scheduled periods,
- calculation of load flow, short-circuit and stability para­
meters ,

- automatic planning of distribution networks.
For designing and erection of transmission systems, solutions 
exist containing methods and device techniques, such as
- technology for efficient placing of high-voltage overhead 

line poles by means of heliocopter,
- driving technology for pile foundation in overhead line 

construction for voltages from 110 kV to 380 kV,
- computa:-aided optimization of locations of transmission-line 

poles,
- cable line devices and equipment for high-voltage overhead 

line construction.
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For operating management and maintenance of electrical energy 
transmission and distribution systems, a great number of techni­
cally matured solutions are available. These include
- technologies and tools for working under voltage up to 330 kV,
- microcomputer application for determination of admissible 

duration of overload cf large transformers in transformer sta­
tions ,

- methods and devices for testing electric-supply meters,
- methods for process computer controlled testing and trial of 
new systems of electronic protection and automation equipment,

- prophylactic methods to avoid failures of electric transmission 
lines due to pollution layers.

For regulation and control of electrical energy systems, solu­
tions as to techniques and devices are available. Of special im­
portance are
- methods for decentralized performance of system-compatible 

voltage/ reactive power mode of elements of the electric energy 
system inclusive of computer technology with microcomputers 
being applied,

- methods for incorporation of heat-generating stations into the 
automatic effective power control of electric energy systems.

In the field of rational energy application, the GDR, for instance,- 
elaborates scientifico-technical solutions, of which the substi­
tution of fuel oil by domestic lignite and the reduction of 
specific energy consumption in selected branches of national 
economy are of special relevance.
Out of the scientifico-technical results, the GDR introduces into 
practice together with partners of industry and agriculture, 
techniques in the field of
- substitution of fuel oil in energetic and technological pro­

cesses by solid fuels or gas with unchanged or more favourable 
technological conditions,

- techniques for utilizing waste heat yielded by processes for 
heating drying, hot-water generation and preheating of air, 
specifically with compressor plant, large transformers, indus­
trial furnaces, ventilation systems, cooling towers, briquette 
factories,

- development of a novel furnace construction material "artifi- 
cially-porous refractory concrete” for improving the operating 
behaviour of industrial furnaces and lowering -the specific 
energy demand in approximately 75 per cent,

- methods for gaining, preparation and evaluation of important 
energy data of operating equipment consuming energy in the whole 
national economy.

In addition, experience has been made with the techno-economic 
assessment of solar energy, wind energy, geothermal energy and 
small hydro-power stations as to their integration into total 
energy economy of future periods.



tn

- 68 -

t
y

5.5 Scientific and technical co-operation 
.5.1 Technical assistance

In the field of scientific and technical co-operation v/ith la­
ve loping countries, the assignment of experts, the training of 
personnel and the exchange of experience concerning scientific 
and technical research results have to play a major role in 
the struggle for strengthening the countries' political and 
economic independence and promoting the GDR's trade relations 
with such countries.
Assigning technical advisers and specialists to economically 
important spheres and branches of the developing countries, 
training citizens from developing countries in enterprises and 
institutions of the GDR, the German Democratic Republic ren­
ders a major contribution to developing those countries' eco­
nomies and alleviating the acute shortage of trained personnel. 
Taking into account the conditions of the individual countries, 
the GDR assists those countries by passing on them the expe­
rience it has gained in developing its own national economy.
As a rule, the scientific and technical co-operation of the 
GDR with developing countries rests on agreements concluded 
between the governments of the countries ireived for long­
term periods. Usually, such agreements con ;-J.n clauses stipu­
lating an automatic extension.
Agreements on scientific and technical co-operation have been 
concluded by the GDR government with 25 developing countries, 
including

8 Arab countries,
- 13 African countries,
- 2 South-East-Asian countries,
- 2 Latin-American countries.
Inter-governmental agreements concerning the co-operation in 
the field of vocational training have been concluded with 
Algeria, Mozambique, Angola and Zambia. In addition, scientific 
and technical relations have been established with Nicaragua, 
Grenada, Zambia, Guinea-Bissau and other countries.
The Academy of Sciences of the GDR developed a multifaceted 
scientific co-operation with its partner institutions, partic­
ularly in India, Egypt, Iraq, Ethiopia, Mozambique, Libya, the 
Syrian Arab Republic and Nigeria. Such co-operation in fields 
such as solid state physics and materials research, energy, 
automated process control and other areas helps increase the 
scientific and technical potential of the developing countries 
in a particular manner.
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The measures of scientific and technical assistance agreed upon 
with the Socialist Republic of Viet Nam, the Democratic PeopK's 
Republic of Korea, Cuba, Hcngolia and the Lao People's Democi ;.t- 
ic Republic were implemented continuously in 1932 and 1983.

5.5.2 Training
The GDR attaches great importance to the training and upgrading 
of national cadres from the developing countries. It supports 
the efforts made by these countries to provide, through an ef­
ficient system of public education and vocational training, the 
skilled workers, foremen and management personnel required for 
the building-up and the growth of their national economies.
At the beginning of 1983 29,249 nationals from developing coun­
tries received vocational training or upgrading (excluding 
universities and technical colleges) in factories and institu­
tions of the GDR. In conformity with the needs of the developing 
countries, priority is given to the training of cadres for dif­
ferent branches of industry including power industry, Loo.
In 1982 4,222 trainees from developing countries completed their 
training or upgrading course, bringing the number of citizens 
from developing countries who have completed their training in 
the GDR since 1970 to more than 45,000.
In 1982 1,435 nationals from developing countries graduated from 
universities, colleges and technical schools of the GDR. A total 
of about 14,500 citizens from these countries have so far gradu­
ated in the GDR since 1970. At the beginning of 1983 there were 
5,951 students from developing countries in the GDR studying 
machine-building, electrical engineering, agrarian sciences, 
traffic engineering, civil engineering, economics, pedagogics 
and medicine.
Through the assignment of experts the GDR helps the developing 
countries directly in the preparation and execution of important 
programmes and projects designed to develop their national 
economies.
In 1982 814 experts financed by the GDR took up their assignment 
in developing countries. In accordance with the specific needs 
of the developing countries the majority of these experts are 
economists, engineers, teachers and vocational instructors, аз 
well as doctors and medical personnel. Since 1970 more than 
20,000 GDR-financed specialists have been assigned to developing 
countries.I



The C-DR has also supported measures of the developing countries 
which are aimed at building up and expanding their system of 
public education, of training and upgrading of skilled workers 
and foremen, of higher education and of scientific teaching and 
research. The number of experts from relevant institutions of 
the GDR assigned to developing countries in these fields 
amounted to 227 experts in 1982 and 201 in 1983 (as of November 
1983). Their countries of assignment are mainly Ethiopia, Algeria, 
Mozambique and Angola.
As far as multilateral activities are concerned, the GDR has 
supported and is supporting the endeavour of UN bodies and/or 
its specialized agencies designed to promote the scientific and 
technical potential of the developing countries.
The examples mentioned from various fields illustrate how the 
GDR, with the means and possibilities at its disposal, continu­
ously works towards the further strengthening of the scientific 
and technical potential of the developing countries and thus 
towards the attainment and consolidation of these countries' 
economic independence.
With respect to the coal and power industry of the GDR the fol­
lowing services are rendered in the field of training and con­
tinued education:
(1) Survey of the possibilities of training and continued edu­

cation for foreign citizens
The coal and power industry of the GDR has modern and effi­
cient facilities for realizing extensive and many-sided edu­
cational measures for training and further vocational in­
struction of skilled workers, engineers, technicians and 
specialists. To this end, the industrial branch has at its 
disposal 42 clearly outlined facilities for vocational train­
ing and continued education, 2 schools of engineering, 4 
centres for continued education.
The high level in the educational institutions is determined 
by modern laboratories, technical cabinets, training equip­
ment and programmable simultaneous devices.
Based on internationally acknowledged curricula, skilled 
workers and specialists are trained for operating and serv­
icing
- coal mining and refining plant,
- thermal and nuclear power station plant,
- gas generation, transmission and distribution plant,
- electrical power transmission plant
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and for energy application processes, and farther instructed 
on the latest findings of science and engineering.

(2) Training of engineers
Possibilities for the training of foreign citizens for en­
gineers exist for
- mining engineering/underground mining,
- mining engineering/surface mining,
- fuel refining engineering,
- power stations,
- electric power installations,
- maintenance of mining and energy installations,
- automation engineering,
- gas supply technology,
- heat engineering,
- energetics,
- engineering economy of mining,
- engineering economy of power industry.
The training for engineers is performed in a three years’ 
direct study. Precondition is the lesving examination at a 
ten-form school or secondary school. The training is possible 
for individuals and groups.

(3) Training of skilled workers
Possibilities for the training of foreign citizens for 
skilled workers exist for
- maintenance of lignite mining plant,
- operation and maintenance of lignite refining plant,
- maintenance of thermal power station plant,
- operation and maintenance of nuclear power station plant,
- assembly and maintenance of electric power generation and 

distribution installations.
The vocational training takes 2 1/2 years, and is terminated 
with handing over the certificates on the vocational quali­
fication. Precondition for the training is the leaving exam­
ination at a ten- or nine-form school. On the basis of 
existing curricula, training combinations can be scheduled 
and agreed upon if required.

(4) Continued vocational training
For foreign citizens, who have terminated a training as en­
gineer or technician, there exists the possibility to ac­
quire special knowledge in the fields of
- surface mining and technology,

- - lignite refining and gas engineering,
- electric power generation, transmission and distribution,
- operation and maintenance of thermal power stations,
- operation at voltage-carrying installations,
- health services and labour safety.
The duration of continued training is agreed upon by contract.

-  71 -



-  7 2

T
y

Possibilities for the training of foreign citizens for mas­
ters exist in the fields of
- maintenance of machines and installations,
- operation of thermal power stations,
- maintenance of power stations,
- control engineering.
The qualification for masters includes a pedagogical and 
technical training and extends over 18 month, at a study of 
the German language preceding it, lasting five months. Pre­
condition for the training is the leaving examination of a 
ten- or nine-form school, and a complete training in a vo­
cation or as technician, respectively.
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6. Conclusions
As this case study shows, energy-related equipment and tech­
nology are of crucial importance to the foundation and further 
reinforcement of the material and technological base in the 
field of electricity and to the national economy as a whole. 
According to the GDR's experience it has always proved to be 
the right approach to devote great attention to energy-related 
industrial development activities, especially in view of
- a long-term energy planning to attain a balanced, dynamic 

industrialization integrated in a strategy directed towards 
the gradual formation of national economic complexes and

- a proportional and efficient economic development of indus­
trial sectors involved in manufacturing energy-related 
equipment, taking into account the complexity of existing 
linkages and interrelations among them.

Therefore, it is hoped that this study will give, among others, 
ideas and impulses for the creation and development of indus­
trial capacities in the power equipment industry to other 
countries, especially those which are on an initial stage of 
industrialization.
Of course, although there are general elements which can be 
used, the specific conditions of each country concerned has to 
be taken into consideration when designing the own strategies 
and policies of practical nature by those countries themselves. 
Rinally, proceeding from the GDR's experience and results 
outlined in this study, the following conclusions can be 
summerized:
(1) The GDR's experience ha3 shown that it is possible to in­

crease output and national income over a longer period and 
at the same time to reduce the consumption of fuels, raw 
materials and feedstocks in absolute terms.
In view of the results obtained in the energy sector, the 
GDR's approach to the solution of energy problems can be 
regarded as an example several elements of which could be 
applicable not only in industrialized but also in develop­
ing countries,

(2) An electric power system as such can be considered a real 
indicator of the level and performance capabilities of the 
power equipment industry, provided that the country con­
cerned has taken care of its own material basis and techno-
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scientific capacities within the framework of international 
division of labour.
In doing so, the GDR has been able to create a modern natioxal 
energy supply system which has significantly developed in size 
on the base of long-standing design and construction experi­
ence, technical progress in the manufacture of energy-related 
equipment, and attention to the operational requirements as 
well as possibilities for further expansion.

(3) The creation of the Interconnected Power Systems is an impor­
tant practical result of multilateral co-operation among the 
CLEA countries in the field of electric energy and has con­
firmed the great advantages of parallel operation.
At the same time it shows real potentialities for further co­
operation with other countries.

(4-) Electricity is the key element for the efficient development 
of technical and technological progress and, in addition to 
that, has important consequences for socio-economic develop­
ment, living conditions as well as for future economic growth 
and particularly labour productivity. This has to be taken 
into account when designing strategies and policies in the 
energy sector and other fields.

(5) Electricity generation, transmission and distribution and the 
power equipment industry itself are capital-intensive and 
research-intensive and require substantial financial and human 
resources. This requires a particular long-sighted approach
to the design and erection of electric power systems or its 
single components taking into account the local conditions 
and long-term targets to be achieved.
Energy planning, where the GDR can offer extensive experience, 
has therefore to be in the focus of all management processes 
from the economic and the technical point of view, including 
technological and financial consequences as well as social 
implications.

(6) The power equipment industry should occupy key position within 
the structure of industry, which should be reflected, inter ’ 
alia, by a high or above-average growth rate compared with 
other industrial branches, in particular with respect to high- 
quality products. Due regard should be given to the electri­
cal and electronics branches as sectors of special importance 
for promoting growth in other industries.

-  74 -



-  75 -

r
y

(.7) Irrespective of its specific conditions, each country shou d 
concentrate an essential part of its national income/gross 
national product on safeguarding the energy and raw materials

case as a fundamental requirement of the systematic and balanced 
development of the economy, especially where the material 
and technological base has to be created in initial stages 
of industrialization. Priority should be given to a comprehen­
sive utilization of domestic energy resources and to the de­
velopment of a powerful nationally-owned sector of industry, 
including the power equipment industry.
The public sector in national economy creates favourable con­
ditions for a planned development of the power industry in 
developing countries.

(8) The rational shaping of an advanced large-scale production
requires powerful economic units of a social nature like those 
in the GDR's power equipment industry, with a relatively 
closed reproduction cycle, organized according to the produc­
tion profile and structure required in order to make good use 
of advantages of co-operation and specialization and which 
are able to respond in a flexible way to the requirements of 
theeconomy, consumer demand and export markets.

C9) most of the energy-related capital goods demand high-level 
and sophisticated technology, long-standing experience and 
relatively widespread co-operative arrangements. Therefore, 
power-equipment manufacturing presupposes a good development 
of the key industrial branches, involved, notably fairly well 
developed metallurgical and metal processing industries, the 
supply with the necessary means of production and auxiliary 
products.
Industrial sectors fulfilling co-operative or auxiliary func­
tions in the production process should not be underestimated.

(10) The links with other capital goods industries are subject to 
change, depending on the type of equipment and its technolo­
gical variability, and the development of diversified produc­
tion units showing, at the same time, an extending tendency 
owing to the growing drive of performance and the mechaniza­
tion and automation level of products.
The role of standardization is growing in this respect and the 
question of international standards bas to be born in mind.



(11) The production of power equipment requires specialized equip­
ment and the availability of sophisticated testing and pro- 
due tion-ccntrol devices. The creation of appropriate condi­
tions and technological capacities, including also equipment 
for maintenance operations, should therefore receive priority 
attention, taking into account the local requirements and 
future aspects.
Furthermore, it appears very important to channel appropriate 
parts of financial, material and human resources, in cases 
where a power system already fulfils basic needs and require­
ments, into measures promoting the rational use of energy and 
the improvement of energy conservation efficiency, especially 
in energy-intensive processes. This includes the necessity to 
devote special attention to the development of energy-saving 
equipment.

(12) Mastering of technology to an ever greater extent requires 
close combination of science and production, attention to the 
appropriate pattern of production and concentration on new 
products and technologies with high economic yields.
In this respect, it has proved to be the right way to create 
indigenous scientific and technological capacities in accord­
ance with national economic requirements with the aim of 
strengthening technological independence and efficiency in key 
sectors decisive for the further increase of labour productiv­
ity.

(1 3 ) It has proved to be an effective strategy to concentrate the 
material and technological capacities and almost the entire 
research and development potential of industry in combines 
which have contracts with universities, colleges and research 
institutes or which maintain their own research institutions. 
This reflects the necessary intergration of science with pro­
duction and creates favourable conditions for the scientific 
and technological progress. The creation of research and devel­
opment centres within the industrial ministries promote this 
process, too.

(14) The science and technology potential concerning power equipment 
production has to be focussed in a right proportion on basic 
and applied research as well as on present and future economic, 
social and scientific priorities, taking into consideration 
local conditions and long-term targets to be achieved.
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(1 5 ) The work of research and development units in the power equip­
ment industry should be directed towards key technologies and 
eouiament basic to the necessary conditions for the rational 
use and conservation of energy, the development of available 
and new sources of energy, better utilization of raw materials, 
primary and intermediate products, the increase of productivity 
through rationalization and automation, especially the accel­
erated development and application of microelectronics while 
promoting the further improvement of working and living condi­
tions.

16) Countries with deficient natural resources, limited labour
force or other objective constraints are particularly urged to 
use scientific and technological progress in order to solve 
economic problems they are faced with. In this case all the 
more countries should establish, parallel to the creation of 
the material-technological base in the field of power industry, 
their own research capacities and special scientific institu­
tions of higher and technical education to train cadres needed. 
Great attention must also be devoted to vocational training 
and tne upgrading of skills.

(17) The only yardstick for the assessment and evaluation of scien­
tific and technological results can be the objective level of 
international development including short introduction periods 
of new findings into production, the rapid and extensive use 
of the available scientific results, and account of develop­
ment trends and technological changes in the field of the pow­
er equipment industry.

(18) The promotion of top-quality results in research and develop­
ment can be supported by using special incentives for creative 
activities of work teams, innovators, inventors and experts, 
including workers, engineers and scientists engaged in innova­
tion and rationalization schemes, individual research assign­
ments or planning provisions.

(19) The profile and production/export programmes of the GDR’s pow­
er equipment industry as well as its experience and potential­
ities outlined demonstrate the GDR’s comprehensive capabilities 
for international co-operation on favourable terms in bilater­
al and multilateral-dealings which should also be used by UNIDO 
and other international organizations, especially for "assist­
ance in the industrialization process in developing countries.



20) In contrast to Transnational Corporations in the power equip­
ment industry the GDR's firms and enterprises follow in line 
with basic principles of international co-operation, such as 
respect for national souvereignty, non-interference in any 
given country’s internal and external affairs, equality and 
mutual benefit. The economic organization of the GDR operate 
in accordance with national development plans and w-ithin the 
framework of trade agreements between states and strictly ob­
serve domestic lav;. In this respect their international co­
operation is directed towards strengthening the economic and 
technological independence of the partner countries involved 
and to the promotion of their economies as a whole.
Due consideration should be given to an effective control ove 
the TNCs in view of their practices in manufacturing, licens­
ing, technology transfer and other areas of co-operation.



Ta b le  2 : ELECTRIC ENERGY PRODUCTION AND CONSUMPTION (GDR)

1972 1973 1974 1975 1976 1977 1978 1979 1900 1901 1982

INSTALLED CAPACITY (MW)
Public and self-producer total 13554 14300 15041 16211 16735 17218 18085 18743 18792 20717 2 1190

Hydro 652 697 725 715 727 748 761 953 1496 186:J 1845
Conventional thermal 12827 13528 13801 14546 15058 15520 15934 15960 16505 1703.5 17508
Nuclear 75 75 515 950 950 950 1390 1830 1830 183Ü 1830

Public total 9382 9822 10561 11748 12232 12756 13689 14357 15498 18547 19083
Hydro 642 687 715 705 719 740 753 941 1472 1828 1828
Conventional thermal 8665 9060 9331 10093 10563 11066 11546 11586 12196 14889 15425
Nuclear 75 75 515 950 950 950 1390 1830 1830 1830 1830

GENERATION (GWh)
Public and self-producer total 72828 76908 80286 84505 89150 91996 95963 96845 90808 100720 102906

Hydro 1224 1268 1337 1272 1174 1249 1281 1331 1658 1736 1766
Conventional thermal 71219 75289 76768 80493 82705 85542 86751 85741 85261 87082 90291
Nuclear 385 351 2183 2740 5271 5205 7931 9773 11889 11902 10049

Public total 47991 51481 55342 59829 65069 67514 72107 73615 76819 91173 94016
Hydro 1148 1195 1250 1185 1113 1175 1211 1262 1575 1664 1706
Conventional thermal 46458 49935 51909 55904 58685 61134 62965 62580 63353 77607 01461
Nuclear 385 351 2183 2740 5271 5205 7931 9773 11889 11902 1U849

Net production 66018 69682 72845 76344 80428 82993 85566 86409 88765 90146 92205
Transmission and distribution losses 5528 5147 5356 5583 5733 6246 6532 6504 6654 6937 7106
Imports 1415 1665 1742 1380 1452 2654 4008 3963 4150 4160 4292
Exports 465 395 635 697 1140" 2149 3195 2679 2761 2522 3144

CONSUMPTION (GWh)
Total 61440 65805 68596 71444 75007 77252 79847 81189 83576 84924 84247
Industry and Construction 31435 33253 34869 35834 37407 38205 38025 38672 39438 40476 41988
Transport 1335 1319 1299 1476 1596 1662 1716 1776 . 1845 1551 1690
Houshold and other consumers 19297 21652 22676 24116 26036 27553 30247 3o710 31662 32030 30789

GENERATION PER INSTALLED CAPACITY 5.373 5.378 5.338 5.213 5.327 5.343 5.3o6 5.167 5.258 4.862 4.056

Sources; World Energy Supplies 1972-1976 (United Nations); Yearbook of World Energy Statistics 19S0 (United Nations); Annual Bulletin 
of General Energy Statistics for Europe 1972 ... 1981; Annual Bulletin of Electric Energy Statistics for Europe *982 1 Unite:. 
Nations); Institut fur Energetik (Leipzig);

Annex
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F i g u r e  1
G N P /N M P  and energy consumption per cap ita , E C E  countries, 1980

G N P  $ /  C a p ita

N o t i  C o u n : r y  i i b e l s  arc based o n  s t a n d a r d  I S O  t h r o u i h o u t  th i s  paper asfCnC* »
A l b a n i a :  A L ;  A u s t r i a :  A T ;  B e l | i u m *  B E .  B u l f l r i â  : B U ;  C a n a d a '  C A ;  Czecho*  

C Z  C y p r u s  C Y , D e n m a r k  ; D K , F i n l a n d . FJ ; F ra nc *  : F R  ; G e r m a n  
D e m o c r a t i c  R e p u b l i c ;  G D R ;  G e r m a n y ,  F e d e ra i  R e p u b l i c  o f ;  F R G , G r e e c e : G R ;

H u n g a r y :  H U .  I c e la n d :  I S ;  I r e l a n d :  J R ;  I t a l y ;  I T .  L u i e m b o u r g  L U .  M a l t a :  
M A ;  N e th e r l a n d s :  N L .  N o r w a y  N O ;  P o la n d :  P O ;  P o r t u i a i -  P T ,  R o m a n i a :  
R O :  S p a m :  S P .  S w e d e n1 S E ;  S w it z e r la n d  C H ;  T u r k e y :  T U ;  U n i o n  o f  S ov ie t  
S oc ia l i s t  R e p u b l i c s  U S S R .  U n i te d  K i n g d o m :  U K ;  U n i t e d  States o f  A m e r i c a -  
U S A ;  Y u i o s i a v i a :  Y U .

Source: Energy Transition in the ECE Region, United Nations, New York, 1983
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T a b l e  8  : MAIN CHARACTERISTICS 01; 
GDK'S POWER SYSTEM

it
2

*
2

ladcx 1962 . 1967 1972 1977 1982

installed capacity (It. 12 .) MW 4 121 7  042 8 911 12 270 14 890

in  this amount: nuclear power stations MW — 70 70 950 1 837

“  Number of power stations No. 53 51 46 54 49

Q.
w Averase installed capacity of power stations
V

MW 78 138 194 227 304
k
£  Maximum installed capacity of pawer stations MW 600 1 300 1 470 2 520 3S 20
*(?
§ Average installed capacity of turbo-tenerator set/unit
U

MW 19 36 44 56 71

Maximum unit capacity of turbo-generator set/unit MW 100 100 210 500 500

Number of turbo-generator sets of 200 MW and above NO. — — 10 22 30

Specific consumption of equivalent fuel s/kwa 508 472 433 420 433

.  Installed capacity (Ji. 12 .)
e

MW 274 578 628 648 1 718
•%
a  Number ot power stations NO. 11 8 6 6 7

0 Average installed capacity of power stations &
MW 25 96 105 108 245

2 Maximum installed capacity of power stations MW 126 a20 320 320 1 0 5 0

X
Maximum unit capacity ot hydro-generator sets MW 21 40 40 40 175

Total installed capacity (it. 12.) MW 3 362 11 543 14 190 17 912 21 887

in this amount. power stations of the power industry MW 4 395 7 620 9 539 12 918 16 608

industrial power stations MW 3 967 3 923 4 651 4 994 5 279

Proportion of installed capacity of industrial powrr stations % ■ 47 34 33 28 24

Annual peak load MW 6 981 9 669 1 1 7 1 9 14 778 16 690

index (1M2 -  too %) % 100 139 168 - 239

Cross consumption of electric power . CWh 45 063 59 688 73 823 92 570 104 0S4

lodes (1N2 -  too %) % 100 132 164 20S 231

Utilisation time of anoual peak hour* 6 226 6 1 7 3 6 299 6 26* 6 235

Total electricity generation cwn 45 226 59 693 72 825 91 998 102 906

in this amount conventional thermal power stations CWh 23 391 35 584 46 550 61 226 66 738

nuclear power stations of the power industry ewa — 365 385 5 205 10 849

hydro power stations of the power industry cwh 378 819 109 4 ,1  130 1681

industrial power stations CWh 21 457 22 925 24 796 24 437 23 638

Electricity exchange balance (±) GWh — 163 — 5 + 9 9 8 +  572 +  i 148

Electricity exchange balance in % of . grass consumption % 0,4 — 1.4 0,6 1,1

Total electricity supplies CWh 1 4 0 9 164 5 1831 4 736 7 436

in this amount: between IPS countries CWb 1 409 1 645 1 831 4 736 7  436

Lenght of power transmit, lin. o f2 2 0 kv and above (it. 12 .) km 3 197 5 647 6  871 8 617 9  976

in this amount: transmission lines of sso kv and above km — 1 566 1 991 3 380 4 566

Cross per capita consumption of electric power kWh/bead 2 635 3 494 4 332 5 522 6 219

Source: 20 years CDO IPS, Prague 1983
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Yitr Total1*
Energyand fu«l 
industry

Chimieal 
Industry

Metallurgy Building
material*
lnduatry

fatar
•upr /

1950 34 59
I960 «100 

34 28 33
1955 65 81 66 69 58
1965 133 124 146 122 139
1970 183 14b 212 165 186
1975 249 167 315 230 260
'3SC 318 210 399 279 291
196' 333 218 409 298 291 •
1962 343 224 432 305 282

1971 106 101
1970 - 100 

106 108 107 107*
1972 112 102 1 15 115 110 111
1973 120 106 125 123 117 114
1974 129 109 137 132 130 116
1975 137 11, 149 139 140 120
1976 145 121 159 147 147 125
1977 152 125 166 153 153 129
1978 159 132 175 159 159 133
1979 1 Ì6 138 182 162 158 138
i960 174 144 188 169 157 142
1981 182 149 193 180 156 148
1982 168 153 204 185 151 154

Yiir
Mtchanleal 
engineering 
and vihleli 
construction

Electrical
englnssrlng,
electronics.
Instrument
manufacture

Light
lnduatry
(excluding
textile
lnduatry)

Taxtlla
lnduatry

Poodatuffa
lnduatry

I960 • 100
1950 27 22 44 41 33
1955 57 50 69 72 72
1965 143 157 123 113 118
1970 201 248 165 140 147
1975 266 386 219 181 192
1980 358 584 269 219 220
1961 379 646 276 224 225
1982 395 691 283 230 224

1970 • 100
1971 105 110 105 104 106
1972 110 120 110 110 112
1973 117 132 118 115 118
1974 125 144 126 122 125
1975 132 155 133 129 131
1976 141 170 141 136 135
1977 149 183 146 141 138
1978 157 197 ■ 53 V6 142
1979 166 217 159 150 146
1960 178 235 163 155 150
1961 189 260 167 159 153
1982 196 279 172 163 152

1) lnduatry m l  non-lnduatrial Motori.

Table 10 : Index of gross industrial production by 
industrial sectors 

Source: Statistical Pocket .Book 1983
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G  > 1

:ear Products 
(SITC rev.2 
code)

Region

60
G >i•h u+» O 
a) C

O ID£ S C O
O  < D  C S

f t O S

60 o  
G  -h  

•H+Î-P-P
d o  C

- P  < D  C Û  
O H  Hosma*

iH »
<a > i

p . a  
£3 m

•H +» 
-t-> -H

O u a  -H o  3 S3 3  o
•H 4> ■ H JC •H+» +» CD -O t 1
^  c  • G o  • f-t-H aj e  ■> i g

+> t ICO +3 (fl CO + » 3  ^ Cu
0 x 3  • o  S  • 0  0  03 •H +> o
0) O W <D M id ^ a 3  li «  ®

f—t aJ • H  h  • fH *H Cu cr O r l H
w  s  s W  » K t4 U  <{

(77) (771) (772) (773)
1979
1980
1981

Africa
5.4
5.8
5.0

4.9
5.0
4.2

20.8
25.8
37.7

0.1
0.0
0.0

1.7
2.9
2.3

1.1
0.4
6.3

1979 «» 0.0 — — 0.0
1980 North America 0.0 — 0.0 - 0.0 -
1981 0.0 0.0 0.1 0.1 0.0

1979 18. 1 0.2 6.2 0.1 1.4 1.4
1980 Other America 17.2 0.3 9.8 0.1 1.7 2.3
1981 19.8 1.3 11.2 0.0 1.4 2.6

1979 0.1 0.1 0.0 — W —
1980 Oceania 0.3 0.3 - - - -

1981 0.3 0.3 0.1

1979 2.3 0.8 50.0 0.0 2.3 0.8
1980 Asia 3.3 2.4 80.1 0.0 . 1.7 0.0
1981 Middle East 5.6 3.8 83.5 1.9 0.0

1979 17.2 9.5 10.2 0.0 0.0 3.7
1980 Asia 27.1 1 3 . 2 19.2 0.1 0.0 3.4
1981 Par East 18.5 12.9 13.5 0.0 0.3 3.0

1979 181.4 73.2 637.0 18.5 162.8 143.0
1980 Europe 214.8 89.1 734.4 22.0 190.1 172.4
1981 229.4 96.0 752.4 18.4 203.1 178.2

1979 224.5 88.7 724.3 18.7 1 6 8 . 2 150.0
1980 World 268.5 110.3 869.3 22.2 196.4 173.5
1981 279.0 118.5 938.5 18.4 209.1 190.1

Table .13 : GDR Exports of Engineering Products (Millions of US $)
Source: Bulletin of Statistics on World Trade in Engineering 

Products, United Nations
Annex 6



- 85 Annex 7
Table 14-: Power station installations and power station equipment

Generators

Capacity: 12.5 to 137.5 MVA
Manufacturer: VE3 Bergmann- 
Borsig/Gorlitzer Maschinenbau

Turbo-generator sets Manufacturer: YEB Bergmann-
Borsig/Gorlitzer Maschinsn’oau

- Condensing turbo-generator sets:
50 to 125 MW

- Extraction condensing turbo­
generator sets: o.3to 5MW

6 to 20 M W  
25/32/40 M W  
50/64/80 M W  
100/125 M W

turbo-
0.3 to 5 M W  

6 to 20 M W  
25/32/40 M W  
50/64/80 M W

- Backpressure turbo-generator sets:
1.5 to 32 №7

- Small steam turbines for driving 
oumDs and other prime movers:
6.08 to 0 . 1 6  m

- Gas turbines: up to 32 MW
- Generators 'with apparent uower of 

31.25 MVA to 137.5 MV A (10.5 kV)
- Axial-flow compressor installations for application^in chemical 

engineering. Air flow rates of 150,000 to 700,000 nr/n. Driven 
by steam turbines or electric motors.

- Extraction backpressure 
generator sets:

Steam generatori Manufacturer: VEB Dampferzeugerbau Berlin
9  Fuel basis: solid fuels

Three-pass boiler DGK Water tube boiler DW K Modular steam generators
Capacity:
Licence pressure: 
Superheated 
steam temp.:

1,6 /3,2 /6.5 t/h 
1 373 MPa
saturated steam and 
220 *C

Steam generators

3,2/6,5/8,0/10,0/12,5 t/h 
1,373 MPa, 2,648 MPa 
saturated steam and 
220 "C, 300 ®C, 425 °C

Steam generators (bagasse)

25 / 40 / 64 t/h 
1,4 MPo, 2,6 MPa, 5,2 MPa 
saturated steam and 
220 °C to 460 *C

Capacity:
Licence pressure: 
Superheated 
steam temp.:

260. 320, 815 t/h 
11,08/ 13,59/ 17,26 MPa 
530 ‘C, 535 'C, 535 "C

25/30 45/56 100/90 t/h 
3,236 3,236 4,707 MPa 
400 *C 400 *C 435 *C

Further steam generators on the basis of solid fuels: 
125/160/200/220/230/ 330/350/ 420 t/h

9  Fuel basis: oil or gas

Steam generators: Capacity 125 to 220 t/ĥ  Licence pressure 11,082 MPa. Superheated steam temp. 525*C

All steam generators up to a capacity of 100/90 (including Bagasse steam generators) can also be 
supplied for the fuels oil or gas.
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Individual products: Manufacturer:
Emergency power generating unit "Turbolekt”

Small gas turbines
^ and gas firings

raulic transmissions
Hydraulic couplings 
Flow converter

for

VEB Stroraungamaschinen

Assemblies for steam generators
-  Firing systems for solid fuels (pulverised firing and 

stoker firing)
-  seal welded tube walls
-  Boiler drums
-  Economisers and air heaters

VEB Dampferzeugerbau 
Berlin

Marine auxiliary boilers from 0,32 to 10 t/h oil basis

Piping elements and insulation products V E B  Rohrleitungen und
DIN1TGUJI^ASA**1 °nd machined accordin9to Isolierungen Leipzig
Compensators
Piping and insulations for power stations 
Tanks and filters for water treatment plants

Water treatment plant VEB Wasseraufbereitungs- 
anlagen Markkleeberg 
and VEB Bergmann-Borsig
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Table 15 : Export programme in power station installations and
equipment (excerpt)

Turbo-generator sets

-  Condensing turbo-generator sets 50 to 125 M W
-  Extraction condensing turbo-generator

sets 50 to 125 M W
-  Extraction condensing turbo-generator

sets 3 to 32 M W
-  Backpressure turbo-generator sets 1,5 to 32 M W
-  Small steam turbines for driving pumps

Backpressure turbo-generator sets 50/60 M W
Extraction backpressure turbo-generator 
sets 50/60 M W
Extraction backpressure turbo-generator 
sets 3 to 32 M W
Gas turbines up to 32 M W
Generators with apparent power of 31,25 M VA

to 137,5 MVA, voltage 10,5 kVand other prime movers 0,08 to 0,16 M W
Axial-flow compressor installations for application in chemical engineering. Air flow rates of 150 000 to 
700 000 m3/h. Driven by steam turbines or electric motors.

Steam generators

© Fuel basis: solid fuels
Three-pass boiler DG K Water tube boiler DWK Modular steam generators

Capacity:
Licence pressure: 
Superheated 
steam temp.:

1.6 /3.2 /6.5 t/h 
1.373 MPa
saturated steam and
220 *C

3,2/6,5/8,0/10,0/12,5 t/h 
1,373 MPa. 2,648 MPa 
saturated steam and 
220 *C, 300 “C, 425 “C

25 / 40 / 64 t/h 
1,4 MPa. 2.6 MPa. 5.2 MPa 
saturated steam and 
220 ‘C  to 460 *C

Steam generators Steam generators (bagasse)

Capacity:
Licence pressure: 
Superheated 
steam temp.:

260, 320, 815 t/h 
11,08/ 13,59/17,26 MPa 
530 °C, 535 °C, 535 °C

25/30 45/56 100/90 t/h 
3,236 3,236 4,707 MPa 
400 *C 400 *C 435’C

0  Fuel basis: oil or gas
Steam generators: Capacity 125 to 220 t/h, Licence pressure 11,082 MPa, Superheated steam temp. 525*C

All steam generators up to a capacity of 100/90 (including Bagasse steam generators) can also be supplied for the 
fuels oil or gas. ;

Technological equipment for the following installations

•  Base load power stations with unit capacities of up to 125 MW
0  Industrial power stations and electricity power and heat stations with unit capacities of up to 100 M W  
0 Heating stations with individual boiler capacity of 6.5 t/h up to 64 t/h on the fuel basis of raw lignite/oil/gas.

Individual products:

0 Marine auxiliary boilers from 0,32 to 10 t/h oil basis 
0 Assemblies for steam generators

-  Firing systems for solid fuels (pulverised firing and 
stoker firing)

-  seal welded tube walls
-  Boiler drums
-  Economisers and air heaters

0 Transport equipment for nuclear power stations 
0 Oil and gas firings for power station equipment 
0  Small gas turbines

0  Emergency power generating unit "Turbolekt"
0  Hydraulic transmissions 
0  Hydraulic couplings 
0  Flow converter
0  Piping elements and insulation products 
0  Flanges, unmochined and machined according to ' 

DIN, TGLand ASA  
0  Compensators
0  Piping and insulations for power stations 
0  Tanks and filters for water treatment plants

The products bear the highest quality mark of the GDR. Full or partial 
licences are granted for all products.
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Countries jequipment/performance ¡valuta marks 
j (million)

per c 
*

: 49-7 39,2
, 44.9 35.5
■*1! 20.0 15.8
; 9.9 7.8

Le 1.4 1.1
l 0.4 0.3
I 0.1 0.1
I 0.3 0.2

oa m 
•rt 0 
G  -H o in0 4->1 c3 3: o o 3 o
total

0'G 3 
> i S - r la a oU -H I <D T) * 3  0) 3* E • ■HO <H 3O J3 -t-»
X Ü o  Î) 01 o —'+>1-1 

C D

sub-stations
electrification projects 
electrotechnical equipir.ei 
industrial plants 
heavy-duty transformers 
high-voltage testing teci 
instrument transformers 
high-voltage fittings 
spare parts and others

¡126.7 100.0

aO 3.3•Hu
33oG

I3» 00 ■
cr 60 
■H ‘H  3 1-1 30 «
0 0 +» 3

•H
> a  O  ■— ■
d ’H  tn h t) ®1 0 
X S'o • 3I—I 4-> 'TJ 
G G X 0 60 O r-t 3 —' 0 "H

- medium-voltage switchgear

o
■H>3)

total

cubicles 127.7 1 7 . 2
- low-voltage capacitor systems 67.0 19.5- high-voltage testing equipment 51 .6 15.0
- low-voltage distributing plants33.0i - tap changer ! 9.6

for heavy-duty transformers 17.3 5.0
- high-voltage fittings 17.0 4.9- medium-voltage circuit-breakers

and isolators
- compact transformer stations 12.9 3.8

and load switching stations 8.6 2.5- electrotechnical equipment for 
industrial plants and universi
ties 3.8 1 .1

- heavy duty transformers 2.2 0.6
- control equipment for industry 1.7 0.5- testing performances 0.7 0.2

lTTTo
Table 17 î KEA exports in 1983 
Source: KEA information

Equipment I valuta marks 
! (million)

- component parts for oil-poor circuit-breakers  ̂ 15
- capacitive voltage transformers
- component parts and devices for protective

1 3
equipment 5

- 3Pg-circuit-breakers 5- earth-fault transformers j  2
iotal ! 30

Table 18 : KEA imports in 1983
Source: KEA information
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laole ? q— u Single units end equipment for electric power transmission 
and distribution plants

Prefabricated systems 
of switching stations 
for high- and low-voltage :

G a s -b la s t  h ig h -v o lta g e  s w itc h g e a rs  
G S A S  1 -1 2 3

P r in c ip a l d a ta

R o te d  v o lta g e 7 2 .5 ;  1 2 3 ; 145  kV
R a te d  c u rre n t -  ta p  c irc u it 1 .2 5 0  A

-  b u s b a r 1 ,6 0 0  A
R a te d  fre q u e n c y 5 0  H z
R a te d  b re a k in g  c u rre n t 2 5  kA

S o lid - in s u la te d  h ig h -v o lta g e  
s w itc h g e a rs  A S IF  36

M a n u fa c tu r e r :
VE B  T ra n s fo rm a to re n w e rlc  
" K a r l L ie b k n e c h t"  B e rlin

M a n u fa c tu r e r :  VEB  " O t to  B u c h w itz "  
S ta rk s tro m -A n la g e n b a u  D re s d e n

P r in c ip a l d a ta
T yp e A S IF  3 6 /1 6  A S IF  3 6 /2 0

R a te d  v o lta g e  
R a te d  c u rre n t  
R a te d  fre q u e n c y  
R a te d  b re a k in g  c u rre n t

3 6 ; 4 0 .5  kV  
8 0 0 ;  1 ,250  A  
5 0  H z  
16 kV

3 6  kV
8 0 0 ; 1 ,2 5 0  A  
5 0  H z  
2 0  kV

H ig h -v o lta g e  d iv id e r  L H T C IG -1 2 /4 0 0

P r in c ip a l d a ta

R a te d  v o lta g e 12 kV
R a te d  c u rre n t 4 0 0  A
R a te d  fre q u e n c y 5 0  H z
R a te d  b re a k in g  c u rre n t 4 0 0  A

M a n u fa c tu r e r :
VE B  S c h a ltg e rd te w e rk  W e r d e r  

( l ic e n c e  m a n u fa c tu r e  a c c o rd in g  to  th e  
system  IS O P O N T -  C o lo r  E m o g )

Metal-clad air-insulated high-voltage 
switchgear cubicles C S IM  1-20

M a n u fa c tu r e r :  VE B  " O t to  B u c h w itz "  
S ta rk s tro m -A n lo g e n b a u  D re s d e n

P r in c ip a l d a ta
Type C S IM  1 -2 0 /3 5 0  C S IM  1 -2 0 /5 0 0

R a te d  v o lta g e 2 4  kV 2 4  kV
R a te d  c u rre n t 6 3 0  A 6 3 0 ; 1 ,2 5 0  A
R a te d  fre q u e n c y 5 0  H z 5 0  H z
R a te d  b re o k in g  c u rre n t  
-  c irc u it -b re a k e r a t  1 5 kV 13 .5  kA 19.2 kA

a t  2 0  kV 10.1 kA 14 .4  kA
-  lo a d - is o la t in g  sw itch a t  15 kV 2 5 0  A 3 0 0  A

a t  2 0  kV 100 A (300 A
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H ig h -v o lta g e  s w itc h g e a rs  M a n u fa c tu re »  : VEB  " O t to  B u c h w .tz "
C S IM  3 -1 2  S ta rk s tro m -A n la g e n b a u  D r e s d e n  _

P r in c ip a l d a ta
T y p e C S IM  3 -1 2  C S IM  3 -1 2

(u p  to  I n  =  1 .250  A )  (u p  to  I n  =  2 .5 0 0  A )

R a te d  v o lta g e  
R a te d  c u rre n t -  b u s b a r  

— b ra n c h  
R a te d  fre q u e n c y  
R a te d  b re a k in g  c u rre n t
— c irc u it -b re a k e r
-  lo a d - is o la t in g  sw itch

12 : 12 .5  kV  
6 3 0 ;  1 .2 5 0  A  
4 0 0 ;  6 3 0 ;  1 .250  A  
5 0 ;  6 0  H z

1 2 ; 12 .5  kV  
2 .5 0 0 ;  3 . 1 5 0 A  
2 .5 0 0  A  
5 0 ; 6 0  H z

1 6 ; 2 5 ;  3 1 .5  kA  3 1 .5  kA
4 0 0  A

Compact transformer station TKS 10-20/0.4 kV

T h e  s ta tio n  is d e s ig n e d  fo r  10 to  2 0  kV  
o f p r im a ry  v o lta g e  a n d  fo r 0 .4  (0 .2 3 )  kV  
o f s e c o n d a ry  v o lta g e . O il- im m e rs e d  
tra n s fo rm e rs  u p  to  6 3 0  kV  c o n  b e  u s e d .

M a n u fa c tu r e r :
VEB  S ta rk s tro m -A n la g e n b a u  
M a g d e b u r g

Low-voltage switchgear cubicles 
ISA 2000 W

Th e system s IS A  2 0 0 0  W  c o m p ris e s  th e  
ty p e  lin e s  a s  fo llo w s :

M a n u fa c tu r e r :
VE B  S ta rk s tro m -A n la g e n b a u  
M a g d e b u r g

-  IS A  2 0 0 0  W  -  SF c o n tro l p a n e ls  
fa r  fe e d - in  fa c ilit ie s  w ith  c irc u it-  
b re a k e rs  a n d  lo a d - is o la t in g  sw itc h e s  a s  
w e ll as  w ith  c o n ta c to rs  a n d  fu se s  in  tw o  
ra te d  sizes h a v in g  d if fe re n t  p ro te c tio n  
d e g re e s  fo r p la n ts  u p  to  1 .000  A  a n d  
2 ,5 0 0  A ;  c irc u it -b re a k e rs  fro m  160 A  
w ith  m o n u a l o r re m o te  c o n tro l;

-  IS A  2 0 0 0  W  -  S G  c o n to c to r  p o n e ls  
fa r  m o n u a l a n d  re m o te  c o n tro l o f e le c ­
tr ic a l d riv es  a n d  fo r o th e r  c o n s u m e rs  in  
d if fe re n t  c o m b in a tio n s ;

-  IS A  2 0 0 0  W  -  ST tra n s fo rm e r  boxes  
to  c la d  a ir -c o o le d  d ry -ty p e  tra n s fo rm e rs  
o f 2 5 0  u p  to  1 .000  k V A , h ig h -v o lta g e
10 (6 )  kV , lo w -v o lta g e s  3 8 0 , 5 0 0 . 6 6 0  V

-  IS A  2 0 0 0  W  -  SK c a p a c ito r  p a n e ls  
fo r  re a c tiv e  p o w e r c o m p e n s a tio n  in  tw o  
o u tp u t  s iz e s : 6 0 0  . . . 120 k v a r  a n d
120  . .  .2 4 0  k v a r;

-  IS A  2 0 0 0  W  -  SL lo a d  c e n tre  s ta tio n s  
m a d e  of p a n e ls  SF, S G , SK, a n d  ST o f 
IS A -s y s te m ;

-  IS A  2 0 0 0  W  -  EV p o w e r  d is tr ib u to r  
w ith  c o m b in a tio n s  o f c irc u it -b re a k e rs  
(6 0 0  a n d  1 ,000  A )  o n d  fu s e  b ra n c h e s  
(6  x 3 -  m a x . 4 0 0  A ) o n  o n e  p a n e l ; 
p o s s ib ility  o f  e x te n s io n  by ie ft-  o r  r ig h t-  
s id e  a t ta c h m e n t  of fu s e  b ra n c h e s  ( 4 x 3
-  m ax. 4 0 0  A ) ;

-  IS A  2 0 0 0  W  -  U V  s u b -d is tr ib u tio n s  
w ith  fe e d - in  a n d  b ra n c h e s  o n  o n e  
p a n e l;  a v a i la b le  in tw o  ty p e  lin e s :

a )  w ith  c u rre n t- lim it in g  c irc u it -b re a k e rs

b )  w ith  lo a d  sw itch es , m u ltis e c tio n  
ro ta ry  sw itch es , fu s e  b ra n c h e s ,  
s w itc h a b le  fu s e  b ra n c h e s

Low-voltage capacitor systems 
of 70 up to 960 kvar

L o w -v o lta g e  c a p a c ito r  system s in in d o o r  
c o n s tru c tio n  fo r re a c tiv e  p o w e r c o m ­
p e n s a tio n  o f in d u c tiv e  c o n s u m e r g ro u p s  
a re  m a n u fa c tu re d  in  th e  c o p o c ity  
ra n g e  from  70 to  9 6 0  kv ar. fh is  ra n g e  
is s u b d iv id e d  in :

M a n u fa c tu r e r :
VEB  S ta rk s tro m -A n la g e n b a u  
M a g d e b u r g

-  c a p a c ito r  in s ta lla t io n s
w ith  ra te d  o u tp u ts  of 7 0  a n d  100  k v ar

-  c a p a c ito r  in s ta lla t io n s
w ith  ra te d  o u tp u ts  o f 140  u p  to  
24 0  kvar

-  c a p a c ito r  in s ta lla t io n s
w ith  ra te d  o u tp u ts  o f 2 4 0  u p  to  
960  kvar



-  91 Annex 10
(continued)

T ra n s fo rm e r*

T ra n s fe r m e 's  o f m a x im u m  output 
The m a n u fa c tu r in g  p ro g ra m  of t ra n s ­
fo rm e rs  o f m a x im u m  o u tp u t  is c o n c e n ­
t r a te d  to  in te r n a t io n a lly  c o m m o n  
v o lta g e  le v e ls  u p  to  4 2 0  kV .

G enerato r transformers 
fo r  d ire c t  t ra n s fo rm a t io n  
fro m  g e n e r a to r  v o lta g e  to  2 4 0  k V  o r  
4 2 0  kV  w ith  a n  o u tp u t  a s s o c ia te d  w ith  
th e  g e n e r a to r  u n its  b e tw e e n  2 3 5  M V A  
a n d  6 3 0  M V A  in  m o d if ic a t io n *  fo r  th e r ­
m a l- . p u m p e d -s to r a g e  o r n u c le a r  
p o w e r  s ta tio n s .

M a n u fa c tu r e r :
VE B  T ra n s fo rm a to re n w e rk  
" K a r l  L ie b k n e c h t"  B e r lin

M ains  t ra n s fo rm e rs
fo r  a  u n ifo rm  d is tr ib u t io n  M a n u fa c tu r e r :
fo r v o lta g e  le v e ls  o f 1 2 3  k V . 2 4 0  kV , a n d  V E B  T ra n s fo rm a to re n w e rk
4 2 0  kV. T h ey  c o n  b e  s u p p lie d  a s  s in g le -  " K a r l  L ie b k n e c h t"  B e r lin
p h a s e  u n its  fo r th r e e -p h a s e  tra n s fo rm e r
b a n k s  o f  4 2 0 /2 4 0  kV  w ith  b a n k  o u tp u ts
o f 6 3 0  M V A  o r  8 0 0  M V A  a s  w e ll a s
th re e -p h a s e  tra n s fo rm e rs  o f  2 4 0 /1 2 3  kV
h a v in g  o u tp u ts  o f  160  M V A  o r 2 5 0  M V A
os w e ll a s  fo r  d ire c t  t r a n s fo rm a t io n  o f
4 2 0 /1 2 3  kV  o r  4 0 0 /1 5 0  kV  re s p e c tiv e ly
h a v in g  a n  o u tp u t  o f  2 5 0  M V A .

A  fu r th e r  s ta n d a rd  se ries  c o m p ris e s  
th re e -p h o s e  o il- im m e rs e d  tra n s fo rm e rs  
o f v o lta g e  le v e ls  o f 3 6  kV a n d  123 k V  
w ith  ra te d  o u tp u ts  o f 12 .5  M V A  u p  to  
4 0  M V A .

M a n u fa c tu r e r :
V E B  T ra n s fo rm o to re n -  u n d  R ô n tg e n w e rk  
" H e r m a n n  M o te r n "  D re s d e n

Local n e tw o rk  transformers 
T h e  p ro g ra m  o f lo c a l n e tw o rk  tra n s ­
fo rm e rs  c o m p ris e s  th r e e -p h a s e  o i l -  
im m e rs e d  tra n s fo rm e rs  in  s ta g g e re d  
ty p e  lin e s  fo r  ro te d  v o lta g e s  fro m  6  kV  
u p  to  3 0  kV  w ith  rated  o u tp u ts  o f  
8 0 0  k V A  u p  to  1 .6 0 0  k V A

M a n u fa c tu r e r :
V E B  T rc n s fo rm a to re n -  u n d  R o n tg e n w e rk  
" H e r m a n n  M a t e r n "  D re s d e n

as  w e ll as  fo r  ra te d  v o lta g e s  o f  12 k V  M a n u fa c tu r e r :
a n d  2 4  kV  w ith  ra te d  o u tp u ts  o f  4 0 0  k V A  V E B  T ra n s fo rm a to re n w e rk  R e ic h e n b a c h
a n d  6 3 0  k V A .

O ther transformers
T h e  ra n g e  o f  tra n s fo rm e rs  is  M a n u fa c tu r e r :
s u p p le m e n te d  b y  V E B  T ra n s fo rm a to re n w e rk  R e ic h e n b a c h
-  th re e -p h a s e  d ry -ty p e  h ig h -v o lta g e  

tra n s fo rm e rs  16 k V A  a n d  2 5  k V A  a s

w e ll ns 6 3  k V A  u p  to  1 .0 0 0  k V A  fo r  
ro te d  v o lta g e s  u p  to  12 kV

-  th r e e -p h a s e  d ry -ty p e  fo w -v o lto g #  
tra n s fo rm e rs  1 6 k V A  u p  u> 4 0 0  k V A  
for ra te d  v o lta g e s  o f 2 0 0  V , 3 8 0  V .
5 0 0  V , a n d  6 0 0  V
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C ir c u it -b re a k e r *

Air-blast heavy-duty circuit-breaker 
system D3AF7/D3AF8 
A  c irc u it -b re a k e r  ty p e  l in e  from  6 6  kV  
u p  to  42 0  kV ra te d  v o lta g e  is a v a i la b le  
E ach  c irc u it -b re o k e r  c o m p ris e s  th re e  
e q u a l s in g le  p o le s  to  b e  e re c te d  s e p a ­
ra te ly  w h ic h  h a v e  a  c o m m o n  lo w -v o lta g e  
c o n tro l. A n  e x c e p tio n  fo rm s  th e  c irc u it-  
b re a k e r  o f  6 6  kV. th e  th re e  p o le s  of 
w h ic h  are  m o u n te d  o n  a  c o m m o n  c o m ­
p re s s e d -a ir  re c e iv e r .
The c irc u it -b re a k e rs  o f 6 6  kV  a n d  123 kV  
c a n  a ls o  b e  s u p p lie d  fo r  in d o o r  in s ta l­
la t io n .

M a n u fa c tu r e r  :
VEB T ra n s lo rm a to re n w e rk  
“ K a rl L ie b k n e c h t"  B e rlin

A c c o rd in g  to  th e  system  c o n d it io n s  it is 
p o s s ib le  to  e q u ip  th e  c irc u it -b re a k e rs  
of 2 4 0  kV  a n d  4 2 0  kV w ith  tw o  g a lv a ­
n ic a lly  is o la te d  b re a k in g  c irc u its . Th e  
ty p e  o f 4 2 0  kV  c a n  o b ta in  o n  e q u ip m e n t  
of lo w - in d u c ta n c e  res is to rs  to  lim it  
o v e r -v o lta g e i .  o r it c a n  b e  d e s ig n e d  for 
a  ra te d  b r e a k in g  c u rre n t o f 5 0  kA .

O d -p o o r  in d o o r  c irc u it -b re a k e rs  SC I
M a n u fa c tu r e r :
VEB  S c h a ltg e ra tc w e rk  M u s k a u

P r in c ip a l d a ta
Type S C I 4 -1 2  S C I 4 -2 4  S C I 3 -3 6

R a te d  v o lta g e  
R o te d  c u rre n t

R a te d  b re a k in g  c u rre n t  
R a te d  fre q u e n c y

12 kV
8 0 0 ; 1 ,250  A  
(S C I 3 -1 2  
a ls o  2 .5 0 0  A )
2 0 ; 2 5 ;  3 1 .5  kA  
5 0  H z

24  kV
8 0 0 ; 1 ,2 5 0  A

1 2 .5 ; 1 4 ; 2 0  kA  
50 H z

3 6  (4 0 .5 )  kV  
8 0 0 ;  1 .2 5 0  A

2 0  (1 6 )  kA  
5 0  H z

Load isolating switches LHTCI 4-12/400 
LHTCI 4 -2 4 /3 0 0

M a n u fa c tu r e r :
VE B  S c h a ltg e rd te w e rk  W e r d e r

P r in c ip a l d a ta  
Type L H T C I 4 -1 2 L H T C I 4 -24

R a te d  v o lta g e 12 kV 2 4  kV
R a te d  c u rre n t 4 0 0  A 3 0 0  A
R o ted  fre q u e n c y 5 0  H z 5 0  H z

Oil-poor circuit-breakers HPF 
A c c o rd in g  to  re q u ire m e n ts  by so m e  
te rr ito r ie s , o il -p o o r  c irc u it -b re a k e rs  o f 
d e s ig n  S P R E C H E R  +  S C H U H  o re  a ls o  
o ffe re d  on a  c e r ta in  s c a le . A t p re s e n t  
th e s e  c irc u it -b re a k e rs  in c lu d e  ra te d  
v o lta g e s  of 72 5  kV a n d  2 4 5  kV. A n  ex­
tension - '’■ogram to  o th e r  ra te d
V O l t r  J .

The ,s d e s ig n e d  fo r a
ra te u  ; c u rre n t o f 2 0  kA or

,4 0  kA Th e  ra te d  b re a k in g  c u rre n t  
of th e  b re a k e r  ty p e  o f 2 4 5  kV  is 
d e s ig n e d  for 3 1 .5  kA.

Manufacturer:
,VEB T ra n s fo rm a to re n w e rk  
" K a r l L ie b k n e c h t"  B e r lin
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Is o la to rs

f o r  r a t e d  v o l t a g e s  o f  72 .5  kV  

u p  t o  420  k V

M a n u f a c t u r e r  :

V E B  T r a n s f o r m a t o r e n w e r k  

" K a r l  L i e b k n e c h t "  B e r l i n

th re e  s e rie s  o f is o la to rs  in tw o -s u p p o r t ­
in g  in s u la to r  c o n s tru c tio n  o re  o ffe re d

1. Type K H A F -4 2 0  and  24 5
w ith  d o u b le - le v e r  c u rre n t p a th

2. Type P H A -1 7 0  a n d  123
w ith  p a n to g r a p h - ty p e  c u rre n t p a th

3. T y p e  K H A -6 6
w ith  s in g le - le v e r  c u rre n t p a th

T h e  ra te d  c u rre n t  h a s  b e e n  d e te rm in e d  
u n ifo rm ly  fo r  s ta n d a rd  a p p a ra tu s e s  w ith  
2 .0 0 0  A  a n d  fo r s p e c ia l c o n s tru c tio n s  
w ith  8 0 0  A . 1 .200  A . 1 .6 0 0  A . o n d  
2 .5 0 0  A .

In s tru m e n t tra n s fo rm e rs

Current transformers

M a n u fa c tu r e r :
V E B  T ra n s fo rm a to re n w e rk  
" K a r l L ie b k n e c h t"  B e r lin

fo r ra te d  v o lta g e s  7 2 .5  kV, 
123 kV . 2 4 5  kV. a n d  4 2 0  kV

F o r th e  ra n g e  o f r a te d  v o lta g e s  o f  M a n u fa c tu r e r :
0 .7 5 0  kV . 12 kV , 2 4  kV , o n d  3 6  kV  VE B  T ra n s fo rm a to re n -  u n d  R o n tg e n w e rk

" H e r m a n n  M o te r n "  D re s d e n

Voltage transformers

fo r  o u td o o r  in s ta lla t io n  fo r ra te d  M a n u fa c tu r e r :
v o lta g e s  o f  7 2 .5  kV , 123 kV , 2 4 5  k V  VEB  T ra n s fo rm a to re n w e rk
and  4 2 0  k V  " K o r l L ie b k n e c h t"  B e rlin

For th e  ra n g e  o f r a te d  v o lta g e s  o f  
0 .7 5 0  kV. 12 kV . 2 4  kV . o n d  3 6  kV  o  c o m ­
p re h e n s iv e  a s s o r tm e n t of c a s t res in  
v o lta g e  tra n s fo rm e rs  is o ffe re d :
-  V o lta g e  tra n s fo rm e r , s in g le -p o le  

in s u la te d  a n d  tw o -p o le  In s u la te d
-  P re c is io n  v o lta g e  tra n s fo rm e r  

(w ith  o il in s u ln ’ jo n )

M a n u fa c tu r e r :
VEB T ra n s fo rm a to re n -  u n d  R o n tg e n w e rk  
" H e r m a n n  M o te r n "  D re s d e n

Compressed-air systems

C o m p re s s e d -a ir  system s c a n  b e  s u p - M a n u fa c tu r e r :
p lie d  fo r a p p lic a t io n  o f  a ir -b la s t  c irc u it -  VEB T ro n s fo rm o to re n w e rk
b re a k e rs  o f ty p e  D 3 A F 7 /D 3 A F 8  o n d  fo r  " K a r l L ie b k n e c h t"  B e rlin
c o m p re s s e d -a ir -o p e ra te d  is o la to rs  os
a n c il la ry  e q u ip m e n ts .

A ir  compressor system 
A 2 V M . 2 3 - R  D e liv e ry

- p e r  c o m p re s s o r 2 1 5 d m J/m in
S to ra g e  p re s s u re  2 .3  M P a

A ir  compressor systems 
A 4 H V M  F /1 6 0 /2  . . . 5 /2 0 -V

D e liv e ry  4 0 0  . . . 1 ,000  m J/2 4  h
(a c c . to  q u a n tity  
o f co m p re s s o rs )

S to ra g e  p re s s u re  16 M P a _______________
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E le c tric  c o n tro l room s

The e le c tr ic  c o n tro l ro o m  w ith  s tep  
se lec tio n  control  c o m p lie s  w ith  o il 
c o n d itio n s  o f o m o d e rn  c o n tro l room  
te c h n iq u e  It is e q u ip p e d  w ith  a  rever- 
l iv c -s ig n a l p a n e l,  in s tru m e n t o n d  p a n e l  
s e le c tin g  c a b in e ts  os w e ll a s  w ith  a  
c o n tro l d esk .
The re tre rtiv e -s ig n o l p a n e l re p ro d u c e s  
c le a r ly  th e  w h o le  s w itc h in g  p o s itio n  o f 
th e  p la n t  by a  sym bol a n i l /o r  m im ic  
ili i i i jM tin  I I " '  v iillru ji-  t il bw -.b iil-, tn u l 
lo o d  of b ra n c h e s  in d ic a te  th e  m e a s u r ­
ing  d e v ic es  a r ra n g e d  o n  th e  sym b o lic  
d ia g ra m . Th e  s e le c te d  b ra n c h  is sh o w n  
by lu m in o u s  a n n u n c ia to rs  o f th e  
re v e rtiv e -s ig n a l b o a rd .
The c o n tro l p a n e ls  fo r  s tep  s e le c tio n  
co ntro l o re  lo c a te d  in  th e  c o n tro l d esk . 
A tw o -s ta g e  s e le c tio n  (p a n e l a n d  
sw itch) is p o s s ib le . T h u s , a  s o -c a lle d  
p o n e l-s e le c t in g  k e y e x is ts  fo r  e a c h  h ig h -  
vo lta g e  b ra n c h  on  th e  c o n tro l p a n e l.  
Eoch k in d  o f b ra n c h  (tra n s fo rm e r , 
co b le  o u tg o in g  s e c tio n , c o u p lin g  e tc .)  
is re p re s e n le d  by th e  m im ic  d ia g ra m .
A c o m m o n  " O N - O F F "  c o n tro l sw itch  
only is p ro v id e d  io i th e  w h o le  p la n t  
w inch g iv es  th e  s w itc h in g  o rd e r  to  th e  
switch s e le c te d  for Ih o  t im e  b e in g .

A  s te p -s e le c tin g  c o n tro l a l lo w s  a ls o  to  
c o m b in e  s e le c tio n  m e a s u re m e n ts , syn 
c h ro m s m  o n d  re g u la t io n .
T h e  d e v ic e -s e le c t in g  c a b in e ts  a re  
e re c te d  in a  b y -ro o m  o f th e  c o n tro l 
room , w h ils t th e  p a n e l-s e le c t in g  
c a b in e ts  a re  d ire c tly  m o u n te d  w ith in  
th e  s w itc h g e a r  ra n g e , th a t  is lo c a lly . 
Th e c o n s tru c tio n  o f th e  s w itc h g e a r  
s ta tio n  d e te rm in e s  th e  a r r a n g e m e n t  as  
m d o o r  or o u td o o r in s ta lla t io n .

M i  I t i n l l  t> l l l l i ' l

V tL i S to rk s tro in  A n lc ig e n b o u  
M a g d e b u r g

Fittings and components
fo r c o n n e c tio n , s u p p o rt o n d  b ra c in g  of M a n u fa c tu r e r :  VE B  H o c h 'p a n n u n g s -
c o n d u c to rs  in e le c tro te c h n ic a l p la n ts . A rm o tu re n w e rk  R o d e b e u l
such a s
-  f itt in g s  fo r c a b le s  a n d  le a d s
-  f it in g s  fo r s w itc h in g  s ta tio n s
-  f it t in g s  fo r o v e rh e a d  lin es
-  f it t in g s  fo r tro lle y  lin e s
-  a c c e s s o rie s  a n d  m o u n tin g  to o ls
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: Individual units and devices of high-voltage testing 
technique and testing performances for high and low- voltage

1. High-voltags testing equipment and testing devices
(733 òtarkstrom.Anlagenbau Lei 
und kbntgenwerk "Hermann Matern" Dresden)?zig-Halle/vS3 Transfcrnatoren-

H ig h -v o lta g e  te s tin g  e q u ip m e n t

A .C . v o lta g e -te s t in g  e q u ip m e n ts  '
up  to 2 .2 5  M V  |
for s h o rt-tim e  tests o n  o b je ts  w ith  g r e a t  j 
in te rn a l c o n s u m p tio n , fo r  e n d u r a n c e  
tests w ith  h ig h e r  c u rre n ts , to  fe e d - in  ; 
corona te s t c irc u its  a n d  fo r  a ll ra n g e s  o f ! 
p rac tica l h ig h -v o lta g e  te s tin g  te c h n iq u e  j 
and re s e a rc h .

Im p u lse  v o lta g e  te s tin g  e q u ip m e n t  
up to 7 .2  M V  
to test c o m p o n e n t p o rts  fo r  e le c tr ic  ! 
pow er tra n s m is s io n  system s: b y  m e a n s  ; 
of a d d it io n a l res is to r in s ta lla t io n  a ls o  t o : 
p ro d u ce  a p e r io d ic  te s t in g  s u rg e  :
vo ltages. j
S w itch in g  v o lta g e  testing e q u ip m e n t  j 
up to  3.1 M V  j
to  tes t c o m p o n e n t p a rts  fo r  e le c tr ic  | 
stre n g th  o f e le m e n ts , s u b -a s s e m b lie s  
a n d  c o m p o n e n ts  o f  p o w e r  s u p p ly  ; 
system s a ls o  o f  h ig h e s t in s u la tio n  j 
v o lta g e s .

D  C . v o lta g e  te s tin g  e q u ip m e n t  
up  to  2.25 M V
to tes t c a b le s , c a p a c ito rs  a n d  c o m p o ­
nents o f  e le c tr ic a l e n g in e e r in g , e s p e ­
cia lly  o f such e le m e n ts  o f  h ig h -v o lta g e  j 
d.c. tra n s m is s io n  a n d  h ig h -v o lta g e  
research .

Pulsation voltage testing equipment 
for a p p lic a t io n  in re s e a rc h  in  th e  f ie ld  
of h io h -v o lto a e  d .c . tra n s m is s io n .______

H ig h -v o lta g e  te s t in g  d e v ic e s
to  g e n e r a te  h ig h  a .c .- ,  d .c .-  o r  im p u ls e  
v o lta g e s  a n d  to  p e rfo rm  s p e c ia l tes ts.

Portable a.c. voltage-testing device 
up to 2 ,5 0 0  V
fo r  in s u la tio n  te s t  o f  e le c tr ic  d o m e s tic  
a p p lia n c e s , s m a ll m o to rs , c o u n te rs , 
m e a s u r in g  in s tru m e n ts , o f  s m a ll a n d  
in te rm e d ia te  tra n s fo rm e rs .

A .C . and d.c. voltage testing devices 
u p  to  100 kV a.c. 120 kV d.c.. 
fo r  in s u la tio n  te s t  o f c o b le s , e le c tr ic o l  
c o m p o n e n ts  a n d  d e v ic e s  p a r t ic u la r ly  
fo r  ro u tin e  te s t a n d  ty p e  te s t in  w o rk ­
s h o p s  a n d  in te s t in g  s ta tio n s .

M o v a b le  Impulse  v o lta g e  te s tin g  
devices up to 30 kV charging voltage '. 
to  te s t  c o m p o n e n t  p a rts  a n d  sm a ll 
d e v ic e s  o f  h e a v y  c u rre n t e n g in e e r in g  by  
m e a n s  o f s ta n d a rd iz e d  lig h tn in g  
v o lta g e s  1 /5 0 .

P o r ta b le  o il te s t in g  devices 
to  d e te rm in e  th e  d ie le c tr ic  s tre n g th  o f  
in s u la tin g  o ils ; h ig h  v o lta g e  b e in g  
a d ju s ta b le  u p  to  7 5  kV .

Portable relay  te s t in g  devices 
fo r  p r im a ry  o n d  s e c o n d a ry  re la ys  to  
d e te rm in e  th e  o p e ra t in g  c u rre n t  a n d  
p ic k -u p  v o lta g e  a n d  s w itc h in g  tim e s  ol 
re la ys .

W ir e - te s t in g  d e v ic e s  
fo r n o n -c o n ta c t  in s u la tio n  g a u g in g  o f 
s in g le -w ire , u n s c re e n e d , ru b b e r  o r  
p la s tic  in s u la te d  c a b le s  a n d  lin e s  d u r ­
in g  th e  m a n u fa c tu r in g , r e w in d in g , or  
c o il-w in d in g  p ro c e s s ; d is c h a rg e  v o lta g e  
u p  to  5 0  kV  d .c .

M o v o b le  te s tin g  devices 
for enam elled  wire
fo r  d e te rm in a t io n  o f d ie le c t r ic  s tre n g th  
o f in s u la tin g  va rn is h  a n d  c o il im ­
p r e g n a t in g  v a rn is h , fo r  te s t  o f  v a rn is h -  
in s u la te d  w ire s  a n d  fo r  in v e s tig a t io n  of 
e le c tr ic  q u a lit ie s  o f  p la te  in s u la n ts .

H ig h -v o lta g e  te s tin g  tra n s fo rm e rs
fo r h ig h -v o lta g e  tests to  b e  m a d e  on  
tra n s fo rm e rs , in s tru m e n t tra n s fo rm e rs , 
s w itc h g e a rs  a n d  in s u la to rs  a s  w e lt  as  
fo r  h ig h -v o lta g e  e x p e r im e n ts  w ith  h ig h  
c a p a c it ie s  in  c o n tin u o u s  a n d  sh o rt tim< 
o p e ra t io n  a s  s in g le  tra n s fo rm e r  or 
tra n s fo rm e rs  in c a s c a d e - , th re e -p h a s e  
o r in p a ra l le l  c o n n e c tio n .

2. Testing performances (Institute "Priiffeld fur elektrische Hochleistungstechnik"_____
Tests:

-  H ig h -v o lta g e  a .c . s w itc h in g  c a p a c ity  
(d ire c t  a n d  in d ire c t)  
ra te d  m a k in g  a n d  b re a k in g  c a p o c ity  
d o u b le  e a r th - fa u lt  

j p h a s e  a s ym m etry  
I s h o r t- l in e  fa u lt
| c r it ic a l c u rre n t ra n g e  
i c y c le  tests (h ig h -s p e e d  re c lo s in g )
| lo a d  c u rre n ts
j -  p ro cesses  o n  h ig h -v o lta g e  d e v ic es  

d is c o n n e c tio n  o f  u n lo a d e d  t ra n s ­
fo rm e rs . o v e rh e a d  lin e s  a n d  c a b le s  

; c o n n e c tio n  a n d  d is c o n n e c tio n  o f  
c a p a c ito r  g ro u p s  
rec o rd  o f n o -lo a d  a n d  lo a d  
c h a ra c te r is tic s

-  lo w -v o lto g e  a .c . s w itc h in g  c a p a c ity
-  h ig h -v o lta g e  o n d  lo w -v o lta g e  d .c . 

s w itc h in g  c a p a c ity
-  s h o rt-c irc u it  c a rry in g  c a p a c ity
-  r a te d  c u rre n t c a rry in g  c a p a c ity
-  m e c h a n ic a l e n d u r a n c e  te s t
-  fu se s  o f  a l l  k in d s
-  in s u la tin g  c a p a c ity
-  degree  o f  p ro te c t io n
-  re le a s in g  tim e s  a n d  o p e ra t in g  

c u rre n ts

Measurements:
-  c u rre n t v ia  s p e c ia l sh u n ts
-  v o lta g e  v ia  R C -d iv id e rs
-  p re s s u re  in  th e  a p p a r a tu s  u n d e r  te s i
-  current zero s p e c ia l m e a s u re m e n ts
-  a n d  m a n y  o th e r  q u a n t it ie s
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P o w e r C a b le s
;

P o w e r  L in es
?;a = -:c cables and sc ' id -typecables 
rrO’Ti l kV to 23 <V. witn aluminium 

| conductors, mass impregnated, r v u  
! insulated or polyethylene insulated, 
j iead sheathed, aluminium sheathed 
I o. QV C  sheathed, armoured and 
j unarmoured, cross-linked and non- 
I crcss-'iinked
! Heat-resistant and  cold resisting 
I c a b ;es, picstic sheathed and plastic 

j Insjlcted 
i N on -d ra ’ning cables

Oil -fii led cables from 30 kV to ISO kV, 
with aluminium conductors, paper- 
ond oil-insulated, lead or aluminium 
sheathed, protective coverings of 
coarsetowyarn or pla sties, screened, 
steel tape or steel round wire 
a rmoured

| Control cables, 1 kV, PVC  insulated

! and PVC sheathed 
i Ship cabies, 1 kV, PV.C insulated 

end PVC  sheathed, screened (the 
cables are in line with !EC Publi­
cation 92-3)

' P 'ost ic  c a b l e  with aluminium con-  
! ductor  NAYY-J
i Lecd s he a t he d  sol id-type c a b l e  w ith  
’ aluminium co nduct or  NAkY 
I Cross- l inked polyethylene c o b l e  With 

alumm. um c onduc t or  NA2XSY 
[ S ingle  oii-fiMed c j b l e  NA OHKa Y 
. Cont iol  c a b l e  with aluminium c o pp e r  
l c o mpo s i te  c o nd uc t or  N2AYY

Cold resisting plast ic  c a b l e  NAYBYk 
No n, dr a i ni ng  c a b l e  NAHKYBAh 
Plastic c a b l e  with steel  round wire 
armour NAYYRGY-J  
Se l f - support ing c a b l e  EX 
S e ! ( support ing c a b l e  ALUS 

! Polyethylene t hr e e -c o nd uc t or  mining 
c a b l e  N A2 Y HC a e 8 Y T

Power Cable 
Accessories
Accessories for solid-type cabies, 
plastic cabies and heavy-dutv rubber 
c a b :es from 1 to 30 kV 
Accessories for oil -filled cables from 
60 to ’ 50 kV
Terminal boxes (or indoor and out­
door m s‘a!!ations 
faint boxes and reducing sleeves 
Y sa n t in g  material

Power lines for re'ed voltages of up 
•n 3G kV. with cooper and aluminium 
conductors, with rubber and plastics 

insulations
— for fixed installation
— for portable electrical equipment
— for special purposes
— confectioned lines

W e l di n g  c a b l e  NSchGdu 
Heavy-duty rubber  c a b le  NTSCEbu 
Rub b er  s he at he d  c a b l e  NQo - J  
Hi gh -v o l t ag e  X-ray l ine R'GCY

Tele­
communication
Cables
Low-frequency cables (subscriber's, 
district, signalling cables) polyethy­
lene end paper insulated, with lead, 
aluminium or polyethylene sheaths 
Corner-frequency cables acc. to 
CClTT Recommendations 
symmetrica1 and coaxial, 
lead or aluminium sheathed 
Com bm ed  low-frequency/carrier- 
frequency cables with symmetrical 
and coaxial components

Co axi al  c a r r ie r dr e q u enc y  c a b l e  with 
c or ru ga t ed  aluminium s heat h
2 Y I D 0 2 Y 2 Y
C o m b i n ed  c arr ie r - f req uency  c a b l e  
KMB 8 6
Ca rr i er - f r eque nc y  c a b l e  with 
aluminium s h ea t h  MKSABpSchp 
Te l ec o mmu ni ca t i o n  cab le ,  
se l f -support ing 2YT2Y 
Si gnal l ing  c a b l e  with g u a r a n t e e d  
reduct ion f ac to r  2Y2Yi rab2Y 
Picst ic  i nsulated low-frequency c a b l e  
0 2Y2Y g ro up s t randed

Joint  box MB UD 10 for sol id-type 
c a b l e s
Seal ing  end for indoor  and outdoor  
use EGWE
Out doo r  V n gl e - c on du ct or  s e - ' i n g  
end EPWEY
Indoor s i n g l e - co n du ct or  sea l ing  
end ERStY
Terminal bo - EPO W  4-110



!
-r 1iele-
c cm m u n ica tS o n
L ines
p'cis’Jc Insulated telecommunication 
!,nes PVC  or polyurethane sheathed J
— for fixed installation |
_  for portable electrical equipment j
- - fcr special purposes |
— confectioned cables !

________|
S c r e e n e d  s h ea t he d  c a b l e  MY(St )Y \

Miniaturized record player arm c a b l e  j
Li2Y(D)Y |
Se is mic  test ing w. ie  GT2YY8Y 
P ' a s c c  s h ea the d  c a b l e  H2Y(CE)Y(C)Y 
C a b . e  shaft  relay station 
Fla:  c o n ne c t i n g  c a b l e  BVY

Ii

Winding Wires

W ind ing  wires from copper and 
i aluminium, round and flat, enamel-, 
| si!h-, paper-, or plastic- insulated,
\ for measuring, controlling,

i regulating and communication
j engineering,

j for electrical equipment and
i machinery

Varnishing e qu i p me nt  for twisted !
c o nd u c ' o rs  |
Twisted co nduct or  ;
G l a s s  s i lk-braided flat wiry 2Gs, i  j
Enamel - ins ul ated  flat wire W 1 5 5  j
Super f ine  round e *  omel - insulated j
wire from aluminium FINALANW 
12 - ch a n n e I l ignt -beam recorder  — i
e a u  pped with n i m a t u r e  con's m a d e  I
from FINALAM<R>
Braided round strand PFI2Pti
Braided Pat wire GsPti  |
Co mb ine d  e n a me l  g lass  I

Tele­
communication
Accessories

Joint boxes for plastic- end metal- 
sheathed cables 
Joint boxes to House electrically 
active elements (sleeves for Pupin 
coiis, capacitors and line building- 
out networks)

Terminal boxes for low-frequency 
cable installation' 
i erminal boxes for carr ier-frequeno 
and P C M  cable installations 
Mount ing  material

Gas-pressure-tight terminal Dox 
FEAG-A
Longitu final ly divided mechanica l  
j oint  box FM-F 25 
So l c e r i n g  s leeve  for coaxia l  oairs 
i FL 2.6 9.7  with special  mount ing tool 

Ga s - p re s su r e - t i g ht  ioint box 
F M - G P  1 2
Terminal  box FECG -  A 32

Radio-frequency 
Cables and Lines

Coaxial radio-frequency cables and 
lines for television and VH F  radio 
transmission
Radio-frequency receiving cables 
Ccm bm ed  radio-frequency c ibles 
and bnes for various fields of 
application
Rad 'o-frequency energy cables 

Co a x i a l  RF energy e r b i e  75-73-D
with plug

C o mb i n e d  RF c a b l e  7032.1 
Symmetr ica!  RP ¡me 24CA4-1 
Co ax ;  I RF c a b l e  75-7-S 
C-Odtini K  ̂ fAA n *
Meos urm^ -et , or RC 0 0 e fg y  cabl„ s



P o w e r  cobles
C •; o o u r. d • ■ m o f e g 11 a ‘ -? H and 
-cted cables, plastic cables

V c :e f :a ' or 
.■o'o:r-v' covenr. j 

■" -e cnc-es or-? man jfactureu  

Oil-filled cables 
 ̂̂ : e -1 v n 11 a n e 'Cc'w . C; J> material :
• s nor-ng muter-ai •

5 ‘-catnrr-> n c - .y .a | .
M ateria l of 
protect vo covering:
The coh'c core** ere 
•t o ■'<j ' n e t jred cM'-er 
Aire a r rr, o u n n g

Control cables
9 a : o d v o I t a g e •
Cenauctor m aterial.
!«• s .j iofmq ,r*a ’eno! - Ŝeatninq materiel -
Power cab le accessories
R^;ed vo ltag e- 
C o;■ nee!ion sleeves 
0 s t 'ijo h an  sleeves 
°  atect.ve sleeves 
Co ale te'mmois 
''■a,a:!o;ion accessories

adhesive comoo u n d • : m p r e g •

:. :C 3\ 3Q kv

0 " -Vi ' ■ '■ On.jp
O J. /Ot^vieac
(i n ; c . ¡c e o ' non • ! a tari ace 
Mr‘ i. o : .ini i nium, oo:yviny!-

m pe yam , plastics 
vvib’ or wifheut armour

:n. (/■ ’ 10, 150 kV 
c. jinln-a-n 
pao er/o i’
¡cod. aluminium

. ope yarn, plastics

steel band or with steel round

Î kV 
coooerDoi'/vinykhlofide
pc/ywnMchlohde

1 kV up to T5C kV

com plete with screen The cobles arewith

Telecommunication cables
low-hequency cables

5 u05C';ae-‘s copies, e icnonge co ces . s.gnc: coo 'es
z z o n e r
pc j - ta y e n e  (soi a cn<j 
c u 1 -, : a r o I y e h y i e n e ) 
paoer

g o - ' c u c t o r  - r .p te r  o'  

in.Svi.o'anc. m atcf 'a: :

polyethylene. lead, aiumu 

rope yam, piasttcs

Sheath ing -material:
M a teria l of 
protective caver :

Carrier frequency cables

Transmission characteristics correspond to the >ntemcticr.c> 
CClTT reconrmendat'ons.
C a re e r cooies, symmetrical construction
Conductor m ateria l:
!nsu!ating m a te r ia l:
Sheath ing  m ateria l:
M a te ria l of 
protective c a v e r :
Range of transmission:
?aper-insu ioted line circuits — up to 252 kHz 
Polystyrene-insulated ¡me circuits — up to 552 kHz 
C a rr ,e r cobles, cocxici construction

copper
peper. polystyrene 
iecd, aiurmmum

repe yarn, p lastics

copper 
polyethylene 
'ead. aluminium

rope yem , p lastics

Conductor m ate ria !:
Insulating m a te r ia l:
Sheath ing  m ate ria l:
M a teria l of 
p roactive  cover:
R c rg e  of transmission:
C o o n a l oairs 1.2/4.4 - jp  to 12 MHz 
Coax ia l pairs 2,6/9,7 — up to 60 M Hz
Sym m etrica! interm ediate e 'em ents for service and  Super­
vision purposes.

Combined fow-frequency carrier cables with symmetrical and 
coaxial constructional elements

Power lines
’  -.ep vo ltage. up to 30 kV

’ or  s t a t i o n a r y  ‘ a y i n g

- ror T co h e  coerationai stock
- ’o r specie) ourposes
- reccy-rnadc lines
Co- d .:cior m ater,al. copper, aluminium, resistance

metais
-.ns.i'cting m ateria l: polyvinytci>loride:

polyethylene, rubber mixtures

H eat resistance 
c asses :
Sc .al purpose
.v r o :r.g wires

j  • o • n p :.» r -

-  poper
- sheets (polyester)
-* n asties (polypropylene)
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- " o o t - h o n d i o q
- coo!ant-resistont
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- n r, a o i e
c ■;d :v*:r T in . 1 2 u m

Telecommunication cabie accessories

Connection sleeves 
Distribution sleeves 
Protective s ie v e s  
C ao ie  terminals

Telecommunication lines
- ior stationary laying
- for mobile operational stock
- for specie! purposes
- ready-m ade lines
Conductor m ateria l: copper, resistance metals
Insulating m ateria l: polyvinylchloride, polyethylene.

polypropylene, rubber mix­
tures, si!k, varnish

Sheath ing m ateria l: polyvinylchloride, polyurethane
silk, varnish

The lines come either s c r e e n e d  or unscreened.

Rodio-fre.uency cables and lines
Radio-frequency power cobles 
Radio-frequency receiving cob les and lines 
TV cam era cables

Winding wires
Conductor m aterials:

Conductor form :

Insulating material :

copper, alum inium , resistance 
metals
- solid \

conductor | round
- b randed  ! ond flat

wire J
-  twisted conductor
- varnish (polyester, poly­

urethane. oo 'yesM nm  d e  
po; /viny^orma', polyam ide)

-  silk
- -"î e m, c a I s i J k

(polyester, paf/esteam ide)
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AC MACHINES

Three-phase low-voltage induction motors

High-voltage induction motors
; unified ranee of motors \v. squirrel-cage and s'ip- 
rir.g rotors
Three-phase induction motors
as brake motors w. one or two brake surfaces 
and w. built-in multi-disk brake

Three-phase induction motors
explosion-proof model also for use 
as air-duct ventilator motor

Three-phase and AC change-speed drives
almost lossless voltage control of three-phase and 
single-phase AC induction motors
Single-phrse AC motors w. squirrel-cage, available 

! as standard model or in varions modifications
■ for domestic appliances and washing machines

! AC .Machines
: for special cases and fields of application 
! — Geared motors 
: — Three-phase shunt motors 
: — External-rotor motors

— Three-phase asynchronous alternators
i — Special drives for hoisting and handling equip- 
| meat, cranes, smelting plants, ship building, 
; reciprocating compressors and refrigerating 

machines and as stuff grinder drives 
i  — Hermetic motors

— Hydro-extractor motors
! — Travelling-field linear motors 
i Synchronous motors and generators 

High voltage synchronous motors 
i unified range

DC MACHINES 
DC motors and generators 
standard models 

| DC motorsi ....j umned range of motors 
DC marine motors 
DC rolling mill and winder motors 
DC motors for rail vehicles 
DC lift motors 
DC change-speed motors 
industrial robots and
as highly dynamic feed drives in NC machine tools 
DC geared motors 
DC fan motors

SPECIAL MACHINES AND APPLIANCES ‘

Motor generator sets 

Crane magnets
Electiomagnetically operated dutches and brakes 

| Electrohydraulic linear drives 

i Centrifugal pumps 

: Three-phase sirens
| Protective relays for transformers (Buchholz relay.',)
i protective relays fo~ liquid-insulated and 
j liquid-cooled equipment

! Brush-holders for electric machines

! ENGINE DRIVEN GENERATING SETS
i
{ Petrol-engine driven generating sets
| portable, w. hand starter

i Diesel-engine driven generating set
; stationary, w. electric starter 

on wheels, w. electric starter

MACHINES OF THE SMALLEST CATEGORY

Split-pole motors
for domestic appliances, data processing and office 
equipment

Commutator motors
for single- phase AC and DC

Induction motors
for single-phase AC. standard models and special 
'•ersions

DC tachometer generators
data converters for regulating and automatisation 
purposes
Resolvers

DC miniature motors
as drives in information piocessing equipment 
and in ronots
Precision miniature motors
as drives in information processing equipment 
and in robots

Stepping drives
'•arious versions for controlling and regulating 
purposes

Ventilators units
for ventilating and de-aerat.ing microelectronic com­
puter systems, electrical and electronic equipment

S r r \  n m n i o r '
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E n e rg y  g e n e ra t in g  p 'a m 's  w ith  
a d d it io n a l s y s te m  for e n e rg y  
g e n e ra t io n ,  s u c h  as
-  g e n e ra to r co n n e c tio n s
-  pro tective  dev ices fo r genera to rs
-  u n it-co n n e c te d  and  in trins ic  

u n it-co n n e c te d  tra n s fo rm e rs  
me!, p ro te c tio n s , co n tro l and 
in fo rm a tion  sys te m s

Start-up plants with
-  s ta rting  and sp a re  tra n s fo rm e rs  

incl. p ro te c tio n , co n tro l and 
in fo rm a tion  e n g in e e rin g

-  h ig h -vo lta g e  p la n ts  inc l. all 
se co n d a ry  p lan t p a rts

Energy distributing plants with
-  m ed ium  and lo w -vo lta g e  p lan ts  

co m p a tib le  to  all conduc ting  
p lan ts  fo r s te a m  g e ne ra to r, 
ta ch o -se t. a u x ilia ry  p lan t ju s t as 
w a te r tre a tm e n t, d e dus ting , 
a sh e s -e x tra c tio n , lig h tin g

-  p rim a ry  and se co n d a ry  p ro te c ­
tive  e q u ip m e n t fo r  co n su m e rs

-  p lan ts  fo r  d.c. c u rre n t su pp ly

Modern measured value and 
information representation incl.
-  use c f d isp lay  re ch n o lo g y  fo r 

in fo rm a tion  a g g re g a tio n  on the- 
bas is  o f p ro ce ss  a nd  m ic ro ­
c o m p u te r e n g in e e rin g

All kinds of final control devices 
with power amplification .

Supply of software for ail the 
user’s processes incl. Installed 
micro-computer systems

n.r.ni o

e le c t r ic  c o n t r o l  ro o m  w ith  
e q u ip m e n t,  l ik e
-  p ro te c tio n , s ig n a llin g , co n tro l o f 

g e n e ra to rs , tra n s fo rm e rs  as 
w e ll as fo r  im p o rta n t su op iy  
e q u ip m e n t o f m o s t d iffe re n t 
• 'u b -p ro ce ss e s .

Complete cable systems with 
assembly accessories

Gaining of measured values 
and signal treatment fo r all 
occurring process data

Measured value and inform a­
tion processing by means of the 
most practicable technical so­
lution, as e.g.
-  a p p lica tio n  o f firm ly  w ire d  s y ­

s tem s fo r regu la tion , co n tro l and 
p ro te c tio n  on the  bas is  o f 
in te g ra te d  e le c tro te ch n ica l d e ­
v ice s

-  a p p lica tio n  o f fre e ly  p ro g ra m ­
m a b le  m o d u la r m ic ro -c o m p u te r 
sys te m s  fo r co m p le x  tasks  w ith  
g re a t p ro ce ss in g  d ep th

-  c o n s tru c tio n  o f re a d y -m a d e  
un its  o f in fo rm a tio n  p ro ce ss in g  
o f the  p lu g -in  typ e

-  c le a rn e ss  and s im p le  op e ra tio n  
d ue  to s ta n d a rd is e d  m o du le  
h a n d lin g  and sym b o ls .

Equipement for process auto­
mation, like

-  m e a su rin g , co n tro l, re g u la ­
tion , p ro ce ss  co n tro l ro o m s

-  p ro ce ss  co n tro l e n g in e e rin g
-  p o w e r s ta tio n  tra in e rs
-  re m o te  co n tro l e q u ip m e n t
-  co n tro l and  re g u la tin g  sys tem s 

to  a u to m a te  s ta r tin g -u p  and 
s lo w in g  d ow n  p ro c e s s  o f the  
u n it
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2 0 , 30, 50 end 110 kV , w i t h  th e i n s u l a t i on v o l t a g e s b e in g  2 4 ,  35,

7 2 .5  and 123 k v .  I n s u l a t o r  s t r in g s  ca n  be fo rm e d  f o r  h ig h e r  v o l t ­
a g e . The L3 s e r i e s  has been  d e s ig n e d  f o r  medium and h e a v y  p o l l u ­
t i o n  s i t u a t i o n s  f o r  r a t e d  v o l t a g e s  o f  20, 3 0 , 50 and 123 kV, w i t h  
i n s u l a t o r  s t r in g s  o f  any  typ e  compos a b le .  T h is  ty p e  o f  i n s u l a t o r s  
i s  p u n c tu r e - p ro o f  e v e n  f o r  s te e p  l i g h t n in g - s t r o k e  v o l t a g e s .

P i n - t o e  i n s u l a t o r s  a r e  f r e q u e n t l y  b e in g  u se d  f o r  m ed ium -h igh  
v o l t a g e s  l i n e s ,  as th e  to w e r  h e ig h t  ca n  be m in im iz e d . The i n s u l a ­
t o r s  f o r  n o m in a l v o l t a g e s  o f  10, 20 and 30 kV h ave  been  d e s ig n e d  
f o r  i n s u l a t i o n  v o l t a g e s  o f  12, 2 a and 35 kV . The i n s u l a t o r s  a r e  
m a n u fa c tu re d  m  a c c o rd a n c e  w i t h  i n t e r n a t i o n a l  s ta n d a r d s .

Po n t a c t - l in e  i n s u l a t o r s  f o r  r a i lw a y  e l e c t r i f i c a t i o n .  T h ese  i n s u l a ­
t o r s  a re  s u i t a b l e  f o r  v o l t a g e s  b e tw een  1 and 25 kV . I n  a d d i t io n ,  
s t r a in - t y p e  i n s u l a t o r s  f o r  b r a c k e t  arms and i n s u l a t o r s  f o r  t r a n s ­
v e r s e  c a b le s  a r e  m a n u fa c tu re d . The c o n t a c t - l i n e  i n s u l a t o r s  a r e  
c o m p le t e ly  p u n c tu r e - p r o o f  and s u i t e d  f o r  u se  i n  a number o f  f i e l d s .  
The t y r e s  o f  c o n t a c t - l i n e  i n s u l a t o r s  m a n u fa c tu re d  in c lu d e  p in e -  
ty p e  i n s u l a t o r s  and s u s p e n s io n  o r  s t r a i n  - ty p e  i n s u l a t o r s .

I n s u l a t o r s  f o r  lo w - v o l t a a e  o v e rh e a d  l i n e s  a r e  u se d  f o r  tram  o r  
t r o l l e y  l i n e s ,  c r a n e  l i n e s  and e l e c t r i c  fe n c e  i n s t a l l a t i o n s .

I n s u l a t o r s  and b u s h in g s  f o r  s w it c h g e a r  a s s e m b lie s  in c lu d e  a ra n g e  
o f  i n s u l a t i n g  s u o p o r ts  f o r  1, 1 .5 , 3 and 6 kV in d o o r  o r  10, 20 
and 30 kV o u td o o r  i n s t a l l a t i o n s  w i t h  a n o m in a l f l e x u r a l  s t r e n g t h  
o f  4 ,0 0 0  to  7 ,0 0 0  N. I n s u l a t i n g  s u p p o r ts  f o r  10, 20 and 3n kV o r  
110, 220 and 330 kV o u td o o r  i n s t a l l a t i o n s  a r e  a ls o  a v a i l a b l e .
The F5 s e r i e s  has b een  d e s ig n e d  f o r  lo w - p o l lu t io n  a r e a s ,  w h e re as  
th e  FNS s e r i e s  i s  u se d  i n  fo g g y  and h ig h - p o l lu t io n  a r e a s .  T h e i r  
f l e x u r a l  s t r e n g th  i s  b e tw een  6 ,0 0 0  and 1 ? ,5 0 0  N, S w it c h g e a r  
b u s h in g s  a re  a v a i l a b l e  i n  two t y p e s :  o u td o o r- +o - in d o o r  and m d o o r-  
t o - m d o o r .  The r a t e d  v o l t a g e s  f o r  o u td o o r- to - in d o o r  w a l l  b u sh in g s
a re 3, 1 0 , 20, 30, 50 and 110 k v , w i t h  th e  i n s u l a t i on v o l t a g e s

3. -5, 1 2 , 24, 36, 7 2 .5 and 123 kV, r e s p e c t i v e l y ,  and th e  n o m in a l

am eer age b e in g  o e tw een  2 50 and 2 ,000  A . fo u n d - c o n d u c to r  b u s h in g s  
me u s u a l l y  d e l i v e r e d ,  w h e re as  b e low  36 kV f I  i t  c o n d u c to rs  may be
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used for

Transformer bus ¡tings for outdoor and indoor use 
.nsuiation voltages of between 0 . 5  and 3.5 kV at

-, ira nation vo. u U w :> 1 . 3

3.5 kV at a nominal amperage of 1,00C to 3,150 A, and insulation 
voltages of 12 to 35 kV at a niminal amperage of 1,000 to 3 ,1 50 A. 
foe range of or"facts offered also includes transformer outdoor 
bushings for insulation voltages of between 72.5 and 123 kV at 
nominal amperages of 400 to 530 A. The bushings, withuot being 
oil-filled, are in full working order above the transformer tank.
Forceiains are used for the insulation of current and voltage * 1
transformers, bushings jackets, switch chambers of circuit-break­
ers, pressure pipes, compressed-air circuit-breakers, overvoltage 
arresters, jackets and casings of high-voltage test installations 
and capacitor enclosures. The dimensions of these porcelains have 
been adopted to the particular use, involving a high slenderness 
ratio, a length of up to 10 m, diameters of up to 750 mm for all 
voltages.
Overvoltage arresters are produced for low, medium and high-volt­
ages. The low-vcltage arresters are designed for nomonal extinc­
tion voltages of 230, 500 and 650 V, with a rated arrester current 
of 5 kA. row-voltage arresters are housed in glass casings. Low- 
voltage arresters serve to protect electric installations below
1 kV.
The range of medium-high-voltage arresters include 5 kA controlled 
arresters for rated extinction voltages of up to 30 kV, uncon­
trolled 10 kA arresters for rated extinction voltages between 12 
and 35 kV, controlled 10 kA arresters of pressure relief class B 
with a rated extinction voltage of 12 to 42.5 kV. 10 kA overvolt­
age arresters are primarily used in areas with an increased 
isoceramic level. The station type offered is a 5 kA arrester of 
pressure relief class D with a rated extinction voltage of 1.4 to 
30 kV, and the line type is included in pressure relief class E. 
The high-voltage arresters are built in a traditional and a 
shortened design. In the traditional design, the high-voltage 
arrester is designed for 10 kA rated arrester current and rated 
extinction voltages between 48 and 135 kV in performance class 2. 
The shortened high-voltage arrester? are built for 10 kA rated 
arrester current and rated extinction voltages of 72.5 to 390 kV 
in performance class 3. If so desired, the high-voltage arresters 
may be delivered with an increased leakage distance .



The range of overvoltage arresters includes also special-type
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type arresters. The 2.5 and 5 kA railway arresters are on offer 
for ''b 2/3 and 50 Hz with an rated extinction voltage of 12 to 
2i kV. The 2.5, 5 and 10 kA direct voltage arresters have been 
designed for rated extinction voltages of 0.8 to 4 kV.
Contacts for high and low-voltage switches, made of sinter contact 
material, are used for a great number of switches. Kombinat V23 
Ker ami seine Werke Hermsdorf supplies its customers with "Kermet" 
contacts made of silver and tungsten combined materials.
The "Hermet” contacts from silver composite materials are suited 
for low-voltage line circuit-breakers, contractors, etc.
The Kermet tungsten contacts, which are made of copper and tung­
sten, are primarily used as arcing tips in high-voltage line 
circuit-breakers or, if made of copper/silver/nickel, as arcing 
contacts for low and medium -voltage switches.
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Annex 13

ABBREVIATIONS +)
CDO Central Dispatching Organization
CEEA Council for Eutual Economic Assistance 
ECE Economic Commission for Europe
FRG Germany, Federal Republic of
GDR German Democratic Republic
GNP Gross National Product
IAEA International Atomic Energy Agency
IPS Interconnected Power System
JEC Joint Economic Committee
KAA Kombinat Automatisierungsanlagenbau
KAB Kombinat Kraftwerksanlagenbau
KEA Kombinat Elektroenergieanlagenbau
KEI*I Kombinat Elektromaschinenbau
KK’.VH Kombinat Keramische Werke Hermsdorf
KWO Kombinat Kabelwerk Oberspree
NIIP Net Haterial Product
SAD Starkstromanlagenbau Dresden
SALK Starkstromanlagenbau Leipzig-Halle
SAR Syrian Arabic Republic
SITC International Classification System 
TCE Tonnes of Coal Equivalent
TNC Transnational Corporations
TRD Transformatoren- und Rcntgenwerk Dresden 
TRO Transformatorenwerk Berlin
UNCTC United Nations Centre on Transnational Corporations 
UNIDO United Nations Industrial Development Organization 
UNCTAD United Nations Conference on Trade and Development 
VEB Nationally owned firm
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excl. technical terms , units , and other symbols




