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This case study has been elabcrated in connection with the
preparatory work for the Second Consultation on the Capital

(%]

oods Industry with Special Zmphasis on Erergy Related
Equipmernt ani Technoiogy to be held in Stockholm 1985.

Workirgz in the capacity as a UNIDC consultant, the author
nes 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 Industriel Development Officer Mr. C. Giirkdk, 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 mattei problems of energy-re-
lated equipment, creating at the same time growing possibil-
ities of internetional co-operation on the basis of equality
and mutual benefit.

In this respect the GDR's approach, its =xperience and po-
tential can particularly be used for prcmoting developing

countries in adopting appropriete strategies and policies

to cope with the process of industrialization.
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General aspects of the GDP's national energzy pnolicy
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2 1
of the planned development of the GDR's national economy.
Xing into aceount, irong others, tnat "

- energy has to be considered a decisive prerequisite of the
deveinpment in all spheres of life,

- each c¢ountry's economic development and economic growtn depend
diractly on an adequate supply of tne different forms of energy
recuired,

1

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

of
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
tne national plans z2ad special programmes adopted. .
Socialist relations of production, which also embrace nationally
-owned power stations, electric power transmission and distribu-
tion plants, do not only enable but demand a long-term energy
policy, whose guiéiines are economic and socio-political needs,
Tnis does not mean that the GDR, as otrer covntries too, did or
does not hawve any energy problems. They are .nainly due tc in-
creasing production costs of domestic fuels and growing import
orices but must also be seen in connection witn higher eosts for
installing energy saving equipment in all branches of the economy.
n this respect the GDR reflects world trends. .

—

Since 1its foundation 35 years ago tne GDR has pursued a long-range
policy in the enargy sector to make the most economical use of
1ts own resources. “nart from the broad support the GDR received,
particular from the U33R, energy problems had and have to be-
resolved by relyiiag on one's own strength.

Acknowledging this situation the GDR has always concentrated
essential parts of its national income on safeguarding the ehergy
and raw materials base as a fundamental requirement of the sys-
tematic and balanced development of the economy. For instance..
the government's coal and enerqy programme adopted in 1957vpro-
vided for to crannel nalf of all industrial investment into the
development of «oal mining and energy production. In the 1970s
anout two tnirds of all industrial investments were made in the
power and basic marerials industry, 60 per cent of all industrial
investments are devcted to this purpuse in the period 1531=8s,
Trus it was possible to quarantee 2 sufficient and stable oower

3U20Lly.
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gramme adopted to achieve a nigh economic growth ing ¢ §i
ciency on the basis of a rapidly advancing intensive developn nt

S
2% producticn is, inter alia, directed in the energy sector c

- the co*“rehen51vo utilization of the domestic energy sources,
tnis refers most particularly to lignite .
235 tonnes of which are to be producal _n 1235 1lignite ac—-
counted for over 71 per cent Of overill energy consumption in

1383),

- the long-term ooJecflvo 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 erergy
-intansive processes (metallurg/, 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 - 1985).

Administrative measures stimurating the rational use of energy

and the reduction of energy consumption hnave been successfully
supported the process of energy saving and intensification. The
consuuption of raw materials and fuel in industry hnas been re-
duced by 6 per cent in 1982 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,respeétively 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 1t possible to ensure the growth in economic performance

1983 with approximately the same amount of primary energy as in
1982, Above all, the last two years have srown that it is possible
to irncrease output and rational income over a longer period and

at the same time to reduce the consumption of fuels, raw materials
ard 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 thne structure of pri-
mary energy further in favour of domestic sources Of energy.

1)1O:h Congress of “he Socialist Unity Party oOf Germany, Berlin,
April 1331
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Cutpus of selected energy carriers is shown in table 1:

7 _ L o 1850 1970 12830 1232
Tlectrlcil energy in GWa 40, 305:567,550-98, 303 .102,905
Lignite2 output in mill. tonnes , 225.5 261.5 ;253 .1 275.4

i

i
Lignite bricuettes in ‘ | l !

=ill. tonnss , 96,0 57.1 43,7 50.0
Town ¢as in million cubic | : ,

metres 23.045 :4,259 16,203 5,348
Petrol in 1,000 tonnes 1,080 2,236 3,333 3,351
Diesel oil in 1,000 tonnes 1,289 3,819 -6,119 6,142

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

Despite wvarious changes in the GDR's primery energy balance, for
instance tne 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 ths GDR's major source of |
energy has grown during the last years, bearing in mind that lig- I
nite is aslso an important raw material used in chemical industry.
The CGDR 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
respectively2). These are 0,3 per cent of world rescurces. 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 oif crude o0il 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 GDk's
approach to solution of energy problems and its experiencs in
t1is area can be regarded as an example several elements of which
could be applicavle not only to industrialized but also to devel=-
oping countries.

2)

[V

nzriy es for developing countries (3tudy by the UNCTAD
ecrese

T s 1i
retariat), United Lations, liew Yorik 138C

[¢IN{Y]
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2.2 Blectricity

2.2.1 Electric enerzy gzeneration ané ceansumption
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e long-tern demand for power eguipment is determined by ine
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ec city consumption and, analysing internatioral

cr

rends, <tie mejor power equipment producing countries are sal-
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 thet the countries con-
cerned have taken care of their own materiel basis and tech-
no-scientific capacities within the framework of the interne-
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.

Pigure 2 shows the trends of the GDR's electric energy geners-
tion and coasumption from 1972 to 1982 on the basis of ta-

ble 2 (Annex 1).

(1)

/////f””/r (1)

St
-7 { Gwn
= GW
~(2)

5000 ( 12)
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' (13)

] A

- /

1000 7

I—_/

[ —
‘ 72 75 80 year
t
1 /'-—RAs< 5)
10 000 s £

70T TS5 . . - 80 (10) year

(1) generation total (gross) (7) consumption total
(2) generation public total gag consumption industry and constr.
23) net productlon 9) consumption nouseholds and other
(4} generation conv. thermal (10) consumption transport
S5 generation auclear (11) transmission and distrib. losses
\5; generation hydro (12) imports (13) exports
7 mre 2 : Electric enerqgy genération 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

iy R R 3 awd : : ~y 2 3 s
slactrigitcs consumption and ceneration 1n the 5302 and in otner

9

nerstl
“Ia countries, tco, decelerated reflecting on the one hand a

general trend in the ECE-—region3 )

the effects of the GDR's and otrer government policies in practice.

as a whole and on the other hand

The GDR's exports and imports of electrical energy are nearly’
equal (see table 2/figure 2).

" Years © Bulgaria Hungary | CDR ., Poland  Komania " 7 Czechost. ;  IPS Table 3

USSR-

i Annual growth
ppv rates of the
1965 168 90 61 7.9 17.2 30,5 7.6 89 gross electricity
1966 . consumption (%)

) 141 136 68 81 -
fz: Be . 78 » s3 . Source: 20 years
1975 85 66 46 8.4 93 84 ss s9 CDO IPS, Prague .
1980 59 49 33 47 59 33
1981 4.4 32 21 —3.5 30 1.1 1.5 0,6
1982 6.3 36 16 08 01 . 23 1,2 19
1963- -
1982 10,2 64 43 6.1 102 50 83
Years  Bulgaria Hungary < GDR Poland  Romamia cucnou.i s Table 4
: USSK- }

Southern | Annual growth
T96is i rates of electric
1965 . 17,0 81 B8 84 176 384 69 s9 energy generation
1966~ ' . : (%) :
1970 | 137 5 48 8.1 15 21,1 ,
1971 | o E 3 87 3 source: 20 years
1975 | s 72 ) 85 89 38 56 es CDO IPS, Prague
1976- ; 1983
1980 - 65 31 32 46 46 42
1981 ' 62 1,7 19 | —s6 39 -5 11 | —o4
1982 97 16 22 23 =17 30 17 24
1963 o
1982 . 99 51 42 62 10,1 49 83

In 1982 the total consumption of electricity reached £4,247 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 kwh*’ 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 CCE-Region, United Nations, New York 1983
(E/ECE/1063)

4)3tatistical ‘Yearbook of the GDR 1983
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consumption% consumption _ Table §
Year per worker : gggs;o?gdggiiiagf Spectﬁlc energy con-
(kwh) | production (kwh) Sump t1on
- - Source: Statistical

1972 - 16,702 245 Yearbook 1983
1573 17 ,472 ; 235

1974 17,871 ’ 231

1975 8,532 225

1976 19,114 , 221

1977 19,197 ! 213

1978 19,790 i 209

1979 19,586 i 197

1980 20,103 | 193

1981 20,133 i 186

1982 . 20,323 i 183

The average per capita consumption in the GDR reached 4,990 kWh in
1982 while the corresponding per cepita 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 &nd Austria.

Table 6 shows the percentage proportions of industry end construc- i
tion, transport, households end other consumers in the GDR's total
electricity consumption:

1197211973 119724 :19751197611977 197811979 11980] 19811982 .

Industry | |

‘ L
and con- !51.2 50.5 '50.1{50.2 {49.9 49.5’47.6 47.6147.2|47.7 49.8
struction l

|

Transport ! 2.2, 2,0 1.9| 2.1} 2.1| 2.2; 2.1} 2,2 2.2| 1.8/ 2.0
! ' '
1

Households [ '

! , }
and other ;31.4;32.9233-1 33.4 34.7(35.737.9|37.9 37.9{37.7:36.5
consumers ! : ! | ' | i

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 31.4 per cent in 1972 to 36.5
per cent in 1983 thus reflecting e steady penetration of this par-
ticular sector with electricity chanzing the living conditions in
favour of people concerned. '
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2.2.2 .2in characteristics of tne sower system

Table 7 gi%es a breakdown of the GDR'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 thne power grid is given in figure 3 (Annex 4 ).

t convent. | , self-
year tnermal' nuclear  hvdro ! producer Table . T
1972 63.8 0.5 ; 1.6 34.1 . Breakdown of
1973  54.9 0.5 ! 1.6 33.1 electric energy
1974 64,7 2.7 f 1.6 31.1 generation by
1975 ' 66.2 3.2 c 1.4 1 29.2 sources in power
1976  65.8 5.9 ' 1.2 ! 27.0 system (¥)
1977 ' 66.4 57 : 1.2 | 26.6
1979 64.6 10.1 1 1.3 24.0
1980 64,1 12.0 i 1.7 . 22,3 ‘
1981 77.1 11.8 | 1.7 . 9.5
1982 = 79,2 10.5 to 167 8.6 :

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

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

In 1982 the system comprised 56 power stations (hydro and ther-
mal power plants) with diversified capacities of gereration 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.

ilerely from 1971 to 1977 new power generating capacities of 6,20 MW
have been put into operation. In 1978 nearly 40 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 eiectricity was generated
at facilities put into operation during the 1970s.
Generation per installed capacity in GWh/MW varied during the
period 1972-1982 between a minimum of 4,856 (1982) and a maximum
of 5.378 in 1973,showing an overall decline.
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(M)
i 500 (1) - .
; 4ith the development of
f (3) the power system there
400 has been a trend towards
f adopting larger equipment
which reduces the cost
per MW output.
| 300 - (4) In the field of power
S/ generation this can be
",/’ - (5) seen from figure 4
| 200. . /- - // 'reflecting the peri.od of
/ (2) 1962-1982. The same fig-
e /Z : —//’ ure shows how the average
i 100~ R e installed capacity of
e 4,/'_’— ‘ power stations has been
,," increased during this
fz"”"L ‘ ) N period.

1962 1967 1972 1977 1982 (year)

Figure 4 : Maximum unit capacities (———) and Average installed
capacity of power stations (—e——--

(1) turbo-generator (4) thermal power plants
gz) 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 then 90 per cent. This is a leading position by international
standards and reflects, among others, a strong planning of energy
consumption, a stabie 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 MV in 1962 to 16,630
Mw in 1982, ’

(2) Lignite-fired power stations accounted for 81.5 per cent of
electricity generated in 1982 ( 1981: 79.3; 1980: 78.1; 1975
82.8)., The use of o0il in power stations is almost negligible
(1982 only 0.7 per cent ) and the remaining oil-fired staticns are
to be converted to lignite or gas within the next few years. Gas
is becoming an increasingly important source of fuel 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 propo:-
tion of nuclear electricity is to rise to between 12 and 14 per
cent by 1985. The foreseen increase in the ins*talled nuclear
capacities from 1986 to 1993 is shovm in table 2:

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

(year) (MW)

1986 440

1987 440

1989 440

1990 440

1991 970

1993 970

Table 9 : New nuclear capacities 1986-1993
Source: IACA-Questionnaire Power Reactors in
Llember States, Basic Information
Table 9 indicates that the share of nuclear power output in totsl
energy needs will grow considerably in the longer term.

(3) Regarding the GDR's hydroelectric resources pumped-storage hydro- '
power piants 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 1982).

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 stationsg) 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 a5 a whole,

Morecver, pumped-storage power stations producing electrical energy
during peak demand time and consuming electrical energy during low
load time mean alsdo an important capaclty 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 Interconrected
Power Systems is an important practical result of the multi-
lateral co-operation among the CMEA 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 excharige). This enabled
a more reliable and economical operation and facilitated the
introduction of highly economical bower equipment into the

- power systenms,

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 end 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




has therefore to be at the centre of all management boti from
the economic and technical point of view,includinc technological
and finzncial consejuences as well 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 grcvth,  population
growth,'struétural 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 respépt 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. Pover ecuioment industry

Tne power equipment industry creates the conditions for the fou -
dation and furtner reinforcement of the material and taechnolog: tal
base in the field of power supply. Some results so far achieved
have found their direct reflection urder 2.1 and2.2.

Additicnally, 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 estap-
lishing growing possibilities for co-operation (see 3.2, 5.).

In terms of the percentage share of the value of industrial com-
medity 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,20.5 per cent; the foodstuffs industry,
14.1 per cent; energy and fuel industry, ©.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 endgineering, 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 , \nnex 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, precisioh instruments and a number
of consumer goods but also to power related equipment in the.field
generation, transmission and distribution of electricity.
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Figure S : Index of gross industrial
production of the GDR's main manufac-
turing sectors, 1970 = 100

The manufacture of electr ¢
power equipment generally
requires considerable inv: 't-
ment and therefore adequat:
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
researcn 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 11 shows the output
of selected products in elec-
trical engineering, electron-
ics and instrument manufac-
ture in 1970, 1975, 1980,
1981 end 1982. The figures

reflect the high production potential of the GDR in this particu-

lar field of industry.
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Product Unit 1970 | 1975 ! 1980 1981 1982
Heavy-duty pieces 9 087 | 10 0471 12 338 13 143 ' 15 €55
transformers * b :

AC motors AV 4 343 6031 T 594 7565 T 469
Electrical swich- ; . : f

gears and m marks 1206.8  2138.2 ' 3218.8  3483.0 3686.7
appliances ' ‘ : ‘

Numerical controls m marks 29.3 70.7 184.9 299.4 452.2
Relays (heavy and ; .
weak current) m marks 192.5 | 257.7 . 321.8 342.0: 349.6
Special technol- ! ' S |
ogical equipment :

for the manufac- m marks 147.1 179.3 | 305.4 343.6 360.8
ture of electron- |
ic and electrical i
products |
cables and. m marks 1703.6 | 2098.0 | 2540.0 | 25€7.8 | 2217.2
Devices and ap-
pliances for mon-
itoring and con-

2
m marks 548.4 | 909.5| 1333.7; 1477.9! 1589.2

trolling | !

gigg;ggnlC COm= i marks 430.0 | 1066.7| 2306.7 ; 2798.3 | 3314.4

Semiconductor  in marks  104.7 | 336.51 985.6 1268.3 1601.0
! B

Integrated cir- 1 000 . _ - | 37 685 47 060 55 412

cuits ;pileces i ,

i

I . + 5 1~ a v

Table i1 : 83%%&%'o%t%éigg%%alp%g%ﬁg%%kiﬁggiectrical engineering,
electronics and instrument manufacture- lonetary units
at 1980 prices; m marks = million marks (Over the pe-
riod 1975-1980 the annual average of the exchange rate
US dollars/marks was 1/2.38; 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 meutioned above.

Workers and employees

' (excluding apprentices)
Industrial sector (Bnterprises’ annual average: percentage
Mechanical engineering
and vehicle construction | 1,351 942,142 29.5
Electrical engineering, electron-
ics, instrument manufacture, 359 | 443,827 13.9
Light industry i 933 | 491,825 15.4
Chemical industry | 309 | 341,006 10.7
Focdstuffs industry 595 | 276,054 8.7
Energy aud fuel industry 50 { 217,717 6.8
Metallurgy : 43 | 137,443 4.3
industry total 1 4,029 3,190,361 100
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, 716, 77 and 771-773 concerning the years 1979-1981 are
snown in table 13 (Annex 6 ).
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3.1 Crganizetion of production and the role of comhines (XKombinate)
in the GDR's economy

The G0R's industrial capacities in the power equipment irndustry
ere, like in outher industrial sectors, too, nationally-owned and
organized in combines (Kombinate) and "the people's own enter-
prises" (Volkseigene 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 tne economy
since the end of the 1960s. Practice had shown that powerful eco-
nomic units were the cnly 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 982 there were 133 centrally managed combines in the sphere
of the (ndustrial 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
menufactured finished goods for private consumption produced in
industry. Purthermore, ncarly 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 indspendent enterprises which have veen merged in one
organization, usually horizontally but aiso vertically, and re-
port directly to the respective industrial ministry (see figure 6).
Organically linked and legally independent enterprises means that

- tney 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 ell 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-
opnent of nationali economy in the 80s.
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Council of Ministers ————-———1
State Planning Academy of
Cormmission Sciences
R
other Industrial Ministries dWinistry State ABI.
lministries of Foreign Bank
-Cozl and Energy Trade
-Ore-mining, Metallurgy
and Potash g
-Chemical industry - +) 4 pI= Workers
-Electrical Engineering and Farmers'
and Electronics Inspectorate

l -Heavy Engineering and

i . 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 l

‘ |
| B
Industrial Combines ] Foreizn Trade
Companies
VEB

(Pactories of the Combines)~

Combines

!
i Foreign Trade Firms of the é

Pigure 6  :lanagement Structure of National Cconomy in the GDR»
(simplified)

The combines occupy a key position in the production process. They
meke it possible to organize the economic relations comprehensively
in the very place where the process of reproduction takes place.
Characterizing combines es the GDR's fundemental 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) Comobines are large and efficient economic units operating on
a precise cost-benefit analysis. They have every opportunity
of raising levels of productivity, efficiency and aquality
end are in e position to make batter 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 rescearch
institutes and their activities are aimed at appliceting 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
nossible to ensure the centrelized management of the entire pro-
drction process from research and development stage to the manu-
facturing phase and seles inside of the country and abroad.

At the same time it goes hand in hand with e large degree of re-
sponsibility on the part of individual enterprises.

As can be seen from figure 7 combines are also the mainstay of
the GDR's 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.
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Tinigtove oF ' Vinistry cr |
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Slant Comstruction i ‘and Tlectrcnics |
— | _
| 1
rombinat § Kombirat Elektroenergieanlagenbau
Kraftwerksanlegenbau | 10 factories
& factories
; --complete electiric power transmis-
.- normal-lcad zower. | | sion plants
nlants | |- complete electrotechnical plants
. - heat power stations - repair shops for transformers and
- industrial power motors
plants - complete nigh-voltage test depart-
- "gas turbines plants ments and laboratories

p“mpcd ~-storage plants

§
Kombinat Autometisierungsanlagenbau

12 factories

- complete automation plants

I - signal, communication and power
plants

- machinery cont”ols end drives

- power electronics ,

- - emergency current generatlng sets |

|

Kombinat' Kabelwerk Oberspree

13 factories

-~ power cables

- power lines

- telecommunication cables
- telecommunication lines
- winding wires ;
- power cable accessories '
- telecommunicetion accessories |

Kombinat EZlektromaschinenbau
15 factories '

- AC machines

- DC machines

- engine driven generating sets

- machines of the smallest category
- gpecial machines and appliances

R,

Ficure 7 3 — "
ombinat Keramis W
Orgenizational structure ramische Werke Hermsdorf;
of the GDR's power 20 factories ’ J
equipment industry - . —
- insulating solids and insulators

electroinstallation materials !
low-voltage switchngear i
electronic components |




(3) Companies and foreign trade organizations of socialist coun-

tries Lase their activities not on establishing networks of
sudsidiaries and affiliates, but on contracts witnh 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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Profile and production programme of the GDR's power ecuipment
industry

Dower station installations and ecuioment

Tne VZ3 RKombinat Kraftwerksanlagenbau (KAB), (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 mecre 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 MN 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 statlons and
industrial power plants of smaller capacities. For that purpose
the following equipment can be used:

- steam generators with a capacity of 10, 25, 40, 64 t/h for
solid, liquid and gaseous fuels;

- turbines 1 ... 16 MW.

This potential forms tne basis for offering technological variants
in rower plant construction which are convincing as regards eco-
nomic aspects.
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VEB Kombinat Kraftwerxsanlagenbau

lain contractor and main project planning for complete systems
and equipment, adapted to individual demands
GDR- 1C17 Berlin
Hans-Beimler-StraB8:. 91-94
Telephone: 4 38 50 Telex: 011 2501

[ U

VEB Dampferzeugerbau Berlin

Planning, production and assembly of steam-generating sets
for all kinds of fuel

GDR- 1086 Beriin
Behrensstrafe 21
Telephone: 2 20 26 11  Telex: 11 48 22

VEB Bergmann-Borsig/Gérlitzer Maschinenbau

Planning, production and assembly of power generating stations
with steam turbine

GDR- 1110 Berlin
Kurze StraBe 5-7
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 >f single equipment

GDR- 7021 Leipzig
Hohmannstrale 1 v
Telephone: 5 61 60 Telex: 051 625

VEB Wasseraufbereitungsanlagen 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

Telephone: 3 95 20 Telex: 051 401

VEB Stromungsmaschinen Pirna

Production of gas turbine sets for emergency power systems as
well as hydrodynamic elements for power transmission

GDR- 8300 Pirna
Sonnenstein

Telephonq; 820 T Telex: 028 322

-4

Exporter: -
Technocommerz G.m.b.H.

GDR- 1080 Berlin
Johannes-Dieckmann-StraBe 11-13
Telephone: 22 40 Telex: 011 48061

Figure 8

! The combine Kraftwerksanlagenbau, enterprises
and exporter
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Due to the GDR's importance as lignite mining country the corhine
o

has special experience in the field of constructing power pl  ts
on the basgsis of rew lignite as fuel. Projects such as the la: :st
lignite-Tired power plant in Europe, rnamely the B o x ber
vower plan% with a power of 3,52C kW, attracted internationa. :t-
tention. The thermal power station T h i e r b a ¢ h, which was

erected in close co-operation with the USSR, Hungary and Poland
(see figure 9) can be regarded as another example.

USSR GDR

- delivery of the project - general contractor/supplier
and major part of equip- - realization of the construc-
ment tion part ard buildings

- training of the opera- - delivery and mounting of the
tional personnel coal supplying installations

Thermal Power Station
Thierbach

dungary Poland -
- delivery and mounting - delivery and erection of
of the ash removal the cooling towers
installetions

Pigure 9 : Co-operation with CMEA countries in power plent
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 rew lignite. According to requirements
steam generators with a capacity of €.5 ... 64 t/h are used. In
all cases technological standsrd solutions are applied whnich
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 particuler in case that
there exists not only a demend 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, some 2C0 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.
Hitnherto, the GDR's power plant building industry has exported
almost 120 entire industrial power stations. In general they are
operating with outstarding aveilability and high efficiency in all
CLEA countries, in Cuba, Finland, Turkey, Iran, Ireq, Syria,
Egypt, Algeria, Sri Lanka, Indonesia, Mexico, Uruguay and China.
However, VEB 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 generetors,

- 0il 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 units
Steam generator |125 t/h  oil 22
'220 t/h  oil 10
i125 t/h lignite 17.
i160 t/h lignite 4
1200 t/h pit coal T
220 t/h  pit coal 4
230 t/h lignite 12
330 t/n 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 MW 41
Extraction conden81ng turbo- to 20 MW 65
generator sets 25/32/40 MW 64
50/64/80 W 19
100/125 W 32
Backpressure turbo-generator .- 10 3 to Mw 298
sets/ Extraction backpressure "6 to 20 MW 48
turbo-generator sets .25/32/40 MW 52
'50/54/80 MW 14
Gas turbines ! 25 KW 2
: 27 MW 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

(1355-19807
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.
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31,2.2 Cauipment for eiectric power transmissicon and distribution plants

The GIOR's main capacities of equipment production in the rield of
electric power transmisgion and distribution plants are repre-
sented by tne V=B Kombirat Elekircenergieanlacenbau (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 10.

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. chemicel, 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 end imports related to 1983
are shown in table 17 and table 18 (Annex 9), respectively.

In case of special plant systems, for instance, for electirotech-
nical plants with voltage-levels different from standerds, the
snare of imports can amount up to 20 or 30 per cent of the com-
plete power transmission and distribution plant to be installed.
Tne close co-operation with national and internetional universi-
ties and academies and particularly with the own research centre,
the Institute "2Priiffeld fiir elextrische Hochleistungstechnik"
(IPZ), is one of the prerequisites for the high performance level
reached,
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The combine and .__j Foreign trade enterprises
its export enterprises J | (exporters)
1 i
VE3 Kombinat ’ " Elektrotechnik
_ Elekxtroenergieanlagenbau ! i EXPORT-ILPCRT
' GDR-701O Leipzig | People-owned foreign trade
i Humboldtstrasse 2a I enterprise of the GDR
+) ' GDR~1026 Berlin-Alexander-~

" VEB Starkstrom-Anlavenbau
' Leipzig-Halle (parent enterprlse)
: GDR-7010 Leipzig :
. Schiitzenstrasse 4-6

. platz
Haus der Elektroindustrie

i VEB "Otto Buchwitz" ! Intermed-export-import

i Starkstrom-Anlagenbau Dresden people-owned foreign trade

- GDR-8060 Dresden - | enterprise of the GDR
Industriegelénde, Eingang G ‘ GDR-1020 Berlin

Schicklerstrasse 5/7 |

i VEB Starkstrom-Anlagenbau @
Magdeburg !
GDR-3014 Magdeburg

Blankenburger Strasse 58/70

VEB Transformatorenwerk

“Kerl Liebknecht" Berlin
GDR-1160 Berlin ;
, Wilhelminenhofstrasse 83-85 |

VEB Transformatoren- und Rontgen-
"~ werk "Hermann Matern" Dresden ;
GDR-8030 Dresden i
. Overbeckstrasse 48 :

: VEB Transformatorenwerk |
i Reichenbach ;

: GDR-9800 Reichenbach/Vogtland }
 Untere Dunkelgasse 20 ]

!

- VEB Schaltgerdtewerk Muskau
" GDR-7582 Bad Lkuskau
- Strasse der Solidaritdt 78

; +) . .
| VEB Schaltgerdtewerk Werder SALE is general supplier

{ GDR-1512 Werder/Havel of electrotechnical sys-
' Eisenbahnstrasse 31-33 tems for o
- power transmission and
: VEB Hochspannungs-Armaturenwerk distribution plants
' Radebeul - repair shops for trans-
. GDR-8122 Radebeul 2 formers
. Pabrikstrasse 27 : at home and abroad
' Institut "Priiffeld filir elektrische
Hochleistungstechnik"

GDR-1130 Berlin
Leninallee 376

Pigure 10 : The combine Elektroenergieanlagenbau , export
enterprises and exporters
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3.2.2.1Comdlete electric nower transmission plants

a)

b)

The design and construction of transformer stations depends com
tne tecnnical point of view, on the construction and extent
the system, i.e. on

-~ the size of power to be transmitted, the number of connectcd
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 thelr arrangement due tc their func-
tion in 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 end 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 VEB "Otto Buchwitz" Starkstrom-Anlagenbau Dres-
den (SAD) and VEB Starkstrom-inlagenbau Leipzig-Halle (SALH)
(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 ané mounting up
to commissioning of the plant.

Qutdoor 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. '

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

i
|

|




c)
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ct

he total concept &s 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 1s preferred pa.ticularly in countries having
a dry-warm climate. The whole instellation is distinguished by
its small floor space required, by its good clean layout and by
its safe.management. As volteges 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 fura=
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 ges-blast, completely clad switch-
bcards. Their prefabricated manufacture comprises the whole con-
trol panel. SF6 (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
ané busbar earthing isolators, the circuit-breskers, the outgoing
earthing switches as well as the current and voltage transform-
ers. Together with solid-insuleted switching stations for 36 kV
or 40.5 kV it is then possible to erect a completely safe instal-
lation protected against accidental contact nexding 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 tnere 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.

Main equioment

The mein equipment is essentially products from the enterprises

VEB Transformatorenwerk "XKarl Liebknecht”" Berlin (TRO) and VEB
Transformatoren- und Réntgenwerk "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 generully up to a osrimary voltage of 245 kV multi-winding
transformers are applied, uanits cf more than 245 kV are designed
a8 zutotransformers. Besides the three-phaese types of 250 VA,
. ;

[}

0 1WA and 400 LVA for transformer stations of 420 «V, a stand-

w P

ard cdesign is available for 800 VA three-phase output, compris-
ing tnree single-phase units.

The average annual ouitput of transformers during the last few
years related to different rated power is given in table 19:

Rated power (IVA) Average output

per year (MVA/year) Table 19: Average out-

63 - 6§30 put of transformers
1108 2136 per year
0.05 - 0.63 1855

Auxiliary transformers can be applied as air-insulated trans-
formers, so that tney can be installed directly witnin 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. zhing 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.

- 1solators

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.
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Always zaccording 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 se~viceability 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-capecity 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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Single units and egquipment for eleciric power transmission
and distribution olants L
KEA offers an extensive assortment of main equipment fo.

0 e
tne eleciric power and elecstrotecnnicsl flelds, including
- gas-tlast higa-voltage switchgears GSAS 1-123,

- solid-insulated high-voltage swvitichgears ASIF 36,

- high-voltage divider LHTCIG-12/400,

- metal-clad air-insulated high-vcltage switchgear cubi-
cles,

- high-voltege 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 meximum output, generator
transformers, mains transformers, local network and
otner transformers),

- circuit-breakers (air-blast heavy-duty circuit-bresker
system D3AF7/D3AF8, oil-poor indoor circuit-breakers
SCI, load isolating switches LHTCI 4-12/4C0 and LHATCI
4-24/300, oil-poor circuit-breakers HPF),

- isolators,

- instrument transformers (current transformers, voltage
transformers) and

- other equipment for subsidiary plants.

Selected technical characteristics and tae manufacturers
of these products are shown in table 20 (Anﬁex 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 importgnt. 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 pleanning, mounting, management
and maintenance.



A,

2.2.2.3

3.2.2.4

- 36 -

Repair shoons for transformers and motors

a

The scope of offer which is incorporated in the delivery pro-
gramme of SALH includes the performances as follows:
- prcjecting, supply, mounting and commissioning of technical

equipment for repeir 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 repasir and test cf transformers
andelectric motors of GDR-production.

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 cen only be solved connected with prac-
tice in modern testing stations and leboratories which are able
to test thoroughly materiels and devices within the state of
development but elso during manufacture for their future condi-" :
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 labors-
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 standerds in force (TGL, CEE, '
GOST. VDE, IEC and others).
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3.2.3 Cable industry

()

Tne GDR ceble industry is based on enterprises with treditions
reaching dack to 1858. The 13 enterprises today forming the
Kombinat VE3 Xatelwerx Oberspree (XKW0) "Wilkelm Pieck" (see
figure 11 ) have become efficient socialist prcducers over the
past 35 years. KWO has workforce of atout 17,000. Long -year
experience, high scientific and technical efficiency and proved
quality work are the basis for the good international reputation
of this brench 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 iavestment goods in

the following main areas of application: Cnergy transmission and
distribution, electrical engineering industry, electrotechnical
gnd 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;

- interlaceéd Pi-insulated power cables for 10-30 kV;

- power lines;

- connecting lines for electrical appliances;

- winding wire for eleciricel engineering construction;

- power and telecommunication accessories;

- symmetrical and coaxial telecommunication cables for long-
distance traffic (up to 60 MHz);

- plastic-insulated local telecommunication cables;

- radio-frequency cables for transmission and reception;

- ship's cebles.

llajor materials: Copper, aluminium, lead, PVC, polyethylene,
styroflex, synthetic rubber, cable paper, steel band.

A survey on the production programme is given in table 22 (An-
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
technolcgical krowledge and taking account of economic require-
ments, the combine has developed a new range of cable products
since its inception. Today not 2 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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mhe scientific-technological achievments of the combine in the
proiuction and assembly of cables with aluminium conductors and
sheaths deserve gpecial 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 (1970s 264.3

and 1980= 455.7 million valuta marks, respectively) reflects
the high scientific and technological standard and gquality of
the KWO products. Table. 23 (Annex 13 ) shows.¥WO0'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 1960

and 1981:
Typ : length

- 0il-filled power cables 66 kV - 150 kV,
standardized and custom-made © 351,600 m

- paper-insulated power cables 10 kV - 35 kV,
standardized and custom made, including

non-draining cables 10,120,000 m
- XL?E power cables 10 kV - 24 kV,
standardized (as of 1976) z 593,600 m

Table 24 : Delivered power cables 10-150 kV between 1960 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 .teen inclunded 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 eitner to the specifi-
cations of the buyers or in accordance with foreign standards
and regulations (BS, VDE, NEN, NEMKO, etc.). The combine’'s major
export contrectors include the parent factory KWO and VEB Kabel-
werk Kdpenick, as well as VEB Kabelwerk Nord (see Tigure 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 czbles, etc,
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Some 6C per cent of the combine's industrial goods procduction are
veing produced at the four plants in Berlin. The parent enter-
orise- the viggest individual plant of the combine- has a staff
of 6.500 pecple. VEB Kabelwerk Nord employs about 2.200 workers
and the other plants have a workforce of several hundred each.
The combine has acguired extensive experience regarding the sup-
ply of know how for cable production and congtruction of com-

plete cable works abroad. Its service for foreign buyers includes
planning and construction of cable plants es well as sub-

contract construction for specific products.

Important factors of the succeésful development of the combine
are the close connections with the cable industries of other -
socialist countries based on plans and treaties on both bilatef
ral and multilateral cooperation in the international organiza-
tion "INTERELECTRO" founded in 1973.

VEB Kabelwerk Oberspree (KW0) "Wilnelm Pieck’, Exporter
(parent enterprise) Clektrotechnik
GOR- 1160 Berlin, Wilhelminenhofstrasse 76/77 EXPORT-IMPORT

Teleﬁhone: 63 30, Telex 01 12308 | |[Volkseigener
x abelwerk Nord, 2700 Schwerin Aussenhandels-

. " betrieb der DDR
VEB Kabelwerk Kopenick, 1170 Berlin DDR~1026 Berlin

VEB Kabelwerk leissen,8250. Meissen Am Alexandér-
VEB Kabelwerk Adlershof, 1199 Berlin aus dep DIoLl
VEB Kabelwerk Vacha, 6220 Vacha (Rhon) troindustrie

VEB Kabelwerk Schdnow, 1282 Schénow

VEB Kabelwerk Plauen, 9900 Plauen/Vogtland
VEB Kabelwerk Lausitz, 880_ Niedewderwitz (OL)
VE3 Kabelwerk Kranichfeld, 5305 Kranichfeld
VEB Kabelwerk Beelitz, 1504 Beelitz

VEB Kabelwerk Schlettau, 9316_Scklettau (Erzge
VEB Schnellflechter, 1120 Berlin birge)

Pigure 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
fielé of manufacturing electric macnines. In the factories of
the today's VEB Kombinat Elektromaschinenbau (KEL) were produce!l

electric machines already in the year of their invention, i.e.
more than 100 years ago. Actually, the KEM wnich was founded in
1971 with its 15 enterprises (see figure 12) and 27,000 worker:
is realizing &n annual commodity .production eof about 2.5 thou-
sand millions of marks. Within the past 10 years prod&ction 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 1982 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 196u, for instance, more than
85 per cent of the KEM's overall production range were covered by
newly and further developed products.

The GDR's electrical engineering tranch, i.e. KEM 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 specislized 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 renges 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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Tne combine and its

15 specialized branch factories Exporter

1 el ' echni
YEB Kombinat Elektromaschinenbau g%ggégfi?;gg;k
GDR- 8017 Dresden, Hennigsdorfer Strasse 25 V“i,‘*.*"‘
Telephone: 22 30, Telex: 2115 xem dd ol4sslgener
e 2 S Audenhandels-
VEB Forschungs- und Entwicklungszentrum fir betrieb der DDZ
Elektromaschinen GDR-1026 Berlin
- Scientifico-technological potential Alexanderplatz

including research, development and test Haus der

facilities Elektroindustrie
- General contractor for the export of com- '
plete plants

VEB Elektromaschinenbau Sachsenwerk
‘= Three-phase high-voltage motors
|-~ DC machines

'~ 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 wvehicle
construction

- DC servomotors for industrial robots

VEB Elektromotorenwerx Grofenhain
- Three-phase dynamos for motor cars and util

VEB Elektromotorenwerke Thurm ity venicles

- Three-phase standard and geared motors

VEB Elektromotorenwerk Griinhain
- Single phase motors

VEB Elektromotorenwerk Eggesin
- External-rotor motors
- AC change-speed drive

VEB Elektromotsrenwerk Hartha '
- Small-type and precision miniature machines
- DC change-speed motors in NC machine tools

VEB Elektromotorenwerk Dessau
- Generators
- Clutches and brakes

VEB Finsterwalder Maschinen-, Aggregate- und
Generatorenwerk

- Diesel and gasoline-driven generating sets
- Generators

- Commutators

VEB Elektromaschinenwerx Wernigerode
- Three-phase standard motors

VEBR Elektromotorenwerk Oschersleben
- Electro-hydraulic linear drives

VEB Elektromotorenwerk Barleben

- Protective relays for transformers
- Induction motors

- DC change-speed drives

VEB GiefBerei und Maschinenbau Berlin
-~ Castings for electrical engineering

Figure 12 : The combine Elektromaschinenbau, enterprises
and exporter




4 - 42 -
Zlectrical engineering is a significant supplier especially for
the metal working industry. Its products are supplied to approx-
imately 80 branches of the national industry. About two thirds
of the Jdomestic selzss are required by engineering and vehicle
construction industries, wiereas z2lmost 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 TAKRAFB) in a brown coal strip
mine moves with the 2id 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 TAKRAF machineries from the GDR, it is imagi-
nable whet 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 genersl 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-
migsion 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 rerresented by

5)TAKRAF is the GDR association of nationally owned enterprises
manufazturing strip mine equipment, cranes and conveying machinery

-~ - et r——— v
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rational general agents who are able to provide for on-the-spot
safeguarding of essential sele functions to the coxnsumers by
means of & comprehensive range of services. Besides trne 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 pest few
years. This also applies to the relations with developing coun-
tries to give them support in the irndustrializetion process of
their countries.

Thus, tne GDR's electrical engineering 1is known and appreciated
in countries such as the FRG, Italy, France, Austria, Switzerland,
all Scandinavian countries, all BENELUX countries, as well as in
overseas markets such as Australia, Egypt, the Lebanon, Turkey

or Iran,
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Automation slants and control ecuivment

The GDR's meain capacities in the field of planning, production,
delivery, mounting and commissioning of asutomation plants end
control ecuipment relevant to tae subject of this case study 1s
concentrated in the VER Kombinat Automatisierungsanlazenbau (KAA)

with its 12 enterprises (see figure 13 ). The combine was formed
in 13979 and has 28,000 employees. The epplication of modern com-
ponents of micro- and power electronics, component parts and de-
vice systems for data collection, date processing and control
engineering guarantees a high efficiency, quality and reliabil-
ity of plants and equipment for process automation. snd 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.
Purthermore, the scope of deliveries comprises

- signeal, communication and power plants for control and super-
vision of rail-bound traffic;

- controls for working and processing machinery as well as in-
dustriel 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. from
the quotation stage, via the preparation, implemerntation, 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 as well as to the USA, Iraq,
Finland and many other countries, too.
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VI3 Kombinzt Autometisierungsenlegenbau Expprter
jaDn- 1140 DBerlin, Rhinstrasse 100 Zlextrotechnik
‘Telefon: 5450, Telex 113297 ZYP0NT-IMD0RT
~— YVolkseigener
Vi3 Elextrozrojekt und Anlagenbau Berlin e n”.ffdel
i(“arequ entersrise) ghliigg“? < ggq
X . etr er
‘GDR- 1140 Berlin, Rhinstrasse 100 GD%- 1025 Berl%*
VE3 Gerdte- und Regler-Verke Teltow Alexanderplatz
GDR- 1930 Teltow, Oderstrasse T4-76 Haus der

- . . . Tlektroindustrie
VEB Werk filir Signal- und Sicherungstech- dus

nik Berlin

G52~ 1193 Berlin, Elsenstrasse 87-96
'VEB Numerik "Xarl liarx" Karl-liarx-Stadt
GDR- 9010 Karl-Marx-Stadt,

Borneer Strasse 205

VZB Starkstrom-Anlagenbau Cottbus
GDR- 7500 Cottbus, Briesmannstrasse 2

VEB Starkstrom-Anlagenbau Rostock
GDR- 250C Rostock, Postfach 8

VEB Elektroschaltgerédte Eisenach
GDR- 5900 Eisenach, Heinrichstrasse 47

VEB Schaltgeriistbau Sperenberg

GDR- 1631 Sperenberg, Strasse der
Preundschaft 10

VEB Metallwerenfabrik Bad Kostritz
GDR- 6504 Bad Kdstritz, Elsterstrasse 89

¢V?B Elektrodyn Berlin
!GDR- 1170 Berlin, Salvador-Allende-
3trasse 76

Institut fiir Elektroanlagen
GDR- 1136 Berlin, Strasse der Befreiung 1

Figure 13 :The combine Automatisierungsanlagenbau, enterprises
and exporter

Automation plants and electrotechnical equipment for opower
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 eutomation 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 chenges 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.
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generators, transforiers, motors, high-, medium- and low-voltage
switchgear, drives, controls, protection and measuring etc. must
be integral components of the complete system of electrctechnical
ecuirment tnemselves.
In order to fulfil thnis task tae 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;

- geining of measured values and signal treatment for all occuring
vrocess data;

- measured value and information processing by means of the most
practicable technical solution;

- modern measured value and information representation;
~ all kinds of final coatrol devices with power amplification;

- supply of software for a1l 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 end three-phease
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; '

- llains cubicles fed by diesel sets to supervise the mains volitage
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 dther deliveries mentioned on page 44 or more
details concerning the points 3,2.5.,1and3.2.5.2 cen be given on
special inquiries.
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ctroceramics and other electrotechnical/electronic comdonents
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industry- by Xombinat VE3 Keramische Werke Hormsdorf (XKXWH).
The XKWH with 1ts 20 factories (see figure 14 ) and 23,000

emcloyees 1s one of the biggest manufacturers of supply parts in

trne GDR. In its capracity as supplier, KKWH produces more than
§0,000 single products. Thus, tae 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, circult-breakers, load switches;

- materials for electrical installations in houses or industry;

- electronic/microelectronic componenets made from soft and
nard 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.;

- nhighly 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 siaield
from gamma rays;

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

In tne 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-hign-voltage lines;

- insulated supports and pressure pipes for tne construction of
nigh and medium-high-voltage switcning devices and plants;

- busnings for medium-hign-voltage to be used on transformers,
sub-stations and within installations;

- porcelain jackets (up to 4 m higa) Ffor 400 kV systems to pro-
tect the active electric parts of transformers and bushings.
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& conoine Leramische Verke Hermsdorf, enterprises, and exporier

KOMBINAT |
VEB KERAMISCHE

WERKE HERMSDORF

HEIM-ELECTRIC
Export-Import

TECHNOCOMMERZ GmbH

DDR - 1050 Berlin, Johannes-Dieckmann-
Telefcn: 22 30 — Telex: 011-3881 ¢4 qna 11/13

Volkseigener Auflenhgadelsbetrieb

cer Dactsther Demourgtischen Republix

TOR - 4513 Heimedorf,

Fredrsh

Teiefon: 5 1G — Telex: 053246

i ELEKTRONIK
Export-Import

e et ¢ e ¢

DIR = 1325 2acin, Alaxanderplatz 6
-2'5.5trcle 79 __ Hcus der Elekiroindustrie
Telefon 21 32 — Telex 114555-59

Volkseigener Aulenhandelsbetrieb

der Deutschen Demokratischen Republik
DDR — 1026 Berlin, Alexcnderplatz 6
Heous der Elektroindustrie — Telefon 21 80

LAS KERAMIX

Volkseigener AuSenhandelsbetrieb
der Deutschen Demckratischea Republik
DDR - 1030 Berlin, Kronenstralle 19-19a

- v

———— sy

VEB KLRAMISCHE WERKE HERMSDORF

Betrieb des Kombinotes VEB Keromische Werke Hermsdorf
DOR - 6530 Hermsdorf/Thir., Friedrich-Engels-StraBe 79
Telefon: 5 10 — Telex: 058 246

VEB ELEKTROKERAMISCHE WERKE SONNEBERG
Betrieb des Kombinates VEB Keramische Werke Hermsdorf

DOR — 640C Sonneberg 3 (Bezirk Suhi), Maimerzer StraBe 84

Telefon: 7 30 - Telex: 628 833

VVEB ELEKTROINSTALLATION SONDERSHAUSEN

Betrieb des Kombinates VEB Keromische Werke Hermsdort
DDR - 5400 Sondershousen, Frankenhduser StraBe 64
Telefon: 4 30 - Telex: 617735

VEB ELEKTROQSCHALTGERATE GRIMMA

Betrieb des Kombinotes VEB Keramische Werke Hermsdorf
DDR - 7240 Grimma, Karl-Marx-StraBe 6-8

Telefon: 6 50 — Telex: 518 422

VEB ELEXKTROINSTALLATION RUHLA
Betrieb des Kombingtes VEB Keromische Werke Hermsdorf
DDR - 5906 Ruhlg, Stra8e der DSF 2240

Telefon: 4 40 — Telex: 618 836 : i

VEB SCHIFFSARMATUREN- UND LEUCHTENBAU FINOW
Betrieb des Kombinotes VEB Keramische Werke Hermsdorf
DOR ~ 1302 Eberswalde-Finow, SchmidtstraBe 5

Telefon: 980 - Tel_ex: 168 334

VEB ELEKTROINSTALLATION ANNABERG

Betrieb des Kombinates VEB Keramische Werke Hermsdorf
DOR - 9300 Annaberg, Stra8e der Arbeit 5

Telefon: 8 50 — Telex: 77 427

VEB PORZELLANWERK VEILSDORF

Betrieb des Kombinates VEB Keramische Werke Hermsdorf
DDR ~ 6116 Veilsdorf (Werra)

Telefon: Hildburghausen 2 67 01 — Telex: 6§28 750

VEB ELEXTROPORZELLANWERK ,MARGARETENHOTTE®

Betrieb des Kombinates VEB Keromische Werke Hermsdorf
DOR - 8612 Groldubrau (Kreis Bautzen)
Telefon: 30 — Telex: 028 730

VEB ELEKTROINSTALLATION OBERWEIMAR

Betrieb des Kombinates VEB Keramische Werke Harmsdorf
COR - 5300 Oberweimar, Steinbrickenweg 5-7
Telefon: Weimar 38 31 — Telex: 618 940

a A

VEB ELEKTRCINSTALLATION WITTENBERG

Betrieb’ des Kombinates VEB Keramische Werke Hermsdorf
DDR — 4690 Wittenberg, StraBe der DSF 127
Telefon: 75 31 — Telex: 48 640 '

VEB ELEKTROSCHALTGERATE MEERANE .

Betrieb des Kombinates VEB Keramische Werke Hermsdorf
DDR - 9612 Meerane, Karl-Schiefer-StraBe 1
Telefon: 23 53 — Telex: 78 632

VEB STEINZEUGWERK KRAUSCHWITZ &
Betrieb des Kombinates VEB Keramische Werke Hermsdorf
DDR — 7583 Krauschwitz (O. L))

Telefon: Bad Muskou 391-393 —~ Telex: 0 178 561

VEB ELEXTROTECHNISCHE GERATE BOHLITZ-EHRENBERG
Betrieb des Kombinates VEB Keramische Werke Hermsdorf
DDR - 7152 Bahlitz-Ehrenberg, Rudolf-Hartig-StraBe 6
Telefon: Leipzig 4 4581 — Telex: 51 527

e i wy e

VEB ELEKTROINSTALLATION WISMAR :
Betrieb des Kombinates VEB Keramische Werke Hermsc’orft
DDR - 2400 Wismar, E.-Fischer-Strofe

Telefon: 40 11 - Teiex: 318 889

VEB ELEKTROKERAMIK ,ARTHUR WINZER®

Betrieb des Kombinates VEB Keramische Werke Hermsdorf
DODR = 1100 Berlin-Pankow, GaillardstroBe 3438

Telefon: 48008 81 ~ Telex: 112294

VEB SONDERMASCHINENBAU ENGELSDORF

Betrieb des Kombina'es VEB Keramische Werke Hermsdorf
DDR - 7023 Engeisdorf, Arnoldplatz 41

Telefon: 6 41 81 oder 6 1009 ~ Telex: 51 601

VEB KLEINMETALLWAREN PAPPENHEIM
Betrieb des Kombinates VEB Keromische Werke Hermsdorf :

DOR - 6086 Poppenheim, Friedrichrodaer StraBe 49
Telefon: 490 - Telex: 628 541

VEB ELEXTROINSTALLATION DEUTSCHMNEUDORF

Betrieb des Kombinates VEB Keramische Werke Hermsdorf
DDR ~ 9331 Deutschkatharinenberg

Telefon: 213 — Telex: 78 339




A3 various porcelzins (inclusive of hign-strengtan porcelains),
waich meat 211 the known international reguirements and stand-
zrds, are =zrailable, tne mecaznical and electrical paraneters
s reguired by the customer can easily be reached.
Anrex 16 contz2ins a selected range of electroceramic products

r parameters (rod-type insulators for rated voltages of
10 to 4C0 kv, overnead pin-type i1nsulators 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 kY outdoor equipment, outdoor-to-indoor and
indoor-to-indoor wall bushings, insulators and busnings for
installations to be used indoor or outdoor, equipment porcelains,
overvoltage arresters for low, medium and higa-voltage, and
contacts for high and low-voltage switches).
In its new and Ffurther developments, KKWH is following tne 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.




3.3 lastering of technology

Science and technology have always been a major prerequisite
fer 2 sustained increase in economic performance and the im-
provement of efficiency in a national eccnomy.

The GDR has assigned constantly growing funds to science and
technology as it can be seen from table 27 . Referring to the
years 1378 - 1982 these were 3.80, 3.86, 3.92, 4.07 and 4.10

per cent of the national income produced (at 1980 prices).

Year Willion marks :1975=100 The further acceleration of

1372 4,941.2 94 scientific and technological
;g;z 2’?;?'3 gg progress and the widespread
1375 5:274:9 100 application of its result is
13;? Z,g;%-g :?g the key issue in enhancing the
1378 6:543:7 124 role of the qualitative fac-
1979 6,928.7 131 tors on the way to an inten-
1980 7,348.9 139 . .
1981 ,7,976.5 151 sive development of production.
1982+)8,232.5 156 According to the "Economic
Table 27 : Funds assigned to Strategy of the Eighties" (sece
Sscience and tecnnology page © ) the GDR's research
gggicisagtatiStical Pocket and development potential will
+): provisionel figure be concentrated on:

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

- expension 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 indusiriel 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 hign-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




that the GDR is able to cope successfully with thne great technol-
ogicel challenges in the research-intensive sector of the power
equipment industry.

Such products, techniques or technologies as, for instance

-~ the substitution orf fuel oil by solid fuels for power generation

-~ the solid-insulated high-voltage switchegears ASIF 36 and the
compect transformer station TKS 10-20/0.4 kV for electric power
transmission and distribution;

- the produc»lon and assembly of cables with alumlnlum conductors
and sheats in the GDR's cable industry;

- the three-pnase industrial standard motors, i.e. the Standard
Squirrel Cege 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 equlpment
industry including the creation and expansion of its own scien-
tific and technologicel 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 industriel 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 fecilities in the inte-
grated socialist education system, lncludlng 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 Ctate Science and Technology Plan focus the GDR's scientific
and tecnnological potential on economic top priorities. As & 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 quelity mark, which are to
broaden the range of high-quality consumer goods and to meet ex-
port and domestic economic requirements. Compared with 1382, the
number of inventions for which patents were sought went up by 20
per cent 6).

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 technolozical results and impreving 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 indigerous
technology would be inappropriate.

Examples: - High-voltage divider LHTCIG-12/400 (licence manufac-
ture after the ISOPONT-Calor Emag system);
Manufacturer: VEB Schaltgerdtewerk Werder

- 0il-poor circuit-breakers HZPF ( licence manufacture
after a SPRECHER + SCHUH design);
Manufacturer: VEB Transformatorenwerk "Karl Liebknecht'
Berlin
In future this typ of circuit-breakers will be re-
placed by indigenous circuit-breskers based on SF6-
technology.

In case of special inquiries made by customers éecondary techniques
(selected control and protective equipment) are used from manufac-
turers abroad.

Purthermore, 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)Repor‘c by the Central Statistical Office of the GDR on the ful-
filment of the 1983 National Economic Plan
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Constrzints

Historical aspnects

The energy policy before the 3econd World War created conditions
in tne 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 discrevancy existed between the relatively advanced
metal-working industry and the weak metallurgical base. Fur-
thermore, the 5DR depended heavily on imports, especially raw
matepials.

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, dgreat 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-
vorks et that time there was still a considerable part in the
possession of the so called Elektrizitdtsgenossenschaften (elec-
tricity societies), Lichtgemeinschaften {(light communities) or
other ones acting in the cz2pacity of purchasers and vendors of
electricity. ,

The first Five-Year Plan 1351-1955 wes baced on a powerful na-
tionally owned cector of industry wnicn emerged (in 1955 this
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sr ac:ounted for 87.6 per cent of gross industrigl produc-
tion) strengtnened the leong-term eccnomic plaaning and set the
i et to overcome disproportions in the GIR's economy mentione.
7).

apove, Industry had io fulfi:i the Zollowing & main targets

(1) Finisning the reconstruction work in the field of power and Ffuel
industry which had been started in the Two-Year Plan and safe--
guarding its furtaer growth,

(2) Reconstruction and development of metallurgy in the field of
manufacturing crude iron, st221 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 metallurgi.cl sector,

(4) Reconstruction and full utiiization 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)S»ec‘ns Janrzehnte Elektroenergieilibertragung, Verlag Tribdbline Berlin,
1975
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3.4.2 Natural resources
The GDR 1s not well-endowed with industrial rawvw materials and
fuels, with the exception of lignite,the GDR's primary energy
source NO.1. Besideslignite tie GDR is self-sufficient in potas ,

rock-salt, flourspar and heavy spar, stone and earth for buildirng

materials and raw materials for the precduction of glass and ce-

ramics. Tin and copper mining are of great domestic importance in
the GDR altnougan 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

ard 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:

e S . . . )

(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 1is the equ%salent,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 1976-1980
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 'elow 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 mater%als, paper and card board has also been cut
dow: in 1983.7.

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-
£1

ilment of the 1933 National Economic Plan
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The GDR nas responded to rising prices for rav materials, fuels
and semi-manufactures on the world market, inter alia, by ygreater
experts, especially in the GDR's export intensive brancnes like
macnine building, electrical engineering, electronics and caemis-
try.

Countries like the GDR,which are deficient in natural resources,
are particularly urged to use scientific and tecnnological pro-
gress in order to solve economic problems they are faced with.

In this respect progress nas been made, for instance, towards tae
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

(a2t the end | (excluding apprentices)
year of the year) Torar 1000 Industry
1975 16,820,249 7,948 3,033
1975 16,767,030 8,018 3,071
1977 16,757,857 8,058 3,083
1978 16,751,375 8,118 3,101
1979 16,740, 324 , 8,184 3,121
1980 16,739,538 2 8,225 3,128
1981 16,705,635 | 8,296 3,157
1982 | 16,702,306 8,368 3,177

i !

Table 28 : GDR's population and persons employed, 1975-1982
Source: Statistical Pocket Book 1983

AS can be seen from table 28 the GDR's total population decreased

from 1975 to 1982 at an annual 2average rate of 0.1 per cent and
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although the number of persons employed increased at a slcw rate
over this oeriod (0.7 per cent at an annucl average rate between
1375 ani 12ZZ), ths GDR's labour force is very limitad.

All “ne more =ttention is devoted to employing workx force ration-
ally, and the economic growth nad and has to be achieved mainly
througa higher labour productivity and more erfficient use of re-
sources. This has elways 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 econcmies, and sutomation, especially the accelerested
development and application of microelectronics and robots.

By mid-1983 there were approximately 26,000 robots in operation
and it is foreseen to nave 45,000 of them functioning by 1985.

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 29), while
simultaneously releasing manpower ror other more productive tasks.

1981 | 1982*) [1983 |1984*) |1985")

Saving of working hours

by science and technology 490 | 492,7 | 545 | 572 lover
in industry and construction 600
(million) i

N

Table 29: 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 GLR
+): According to plans

In the {ive yeers from 1981 to 1985 a total of 2,854 million
worxing hours have to be saved in the national economy corre-
sponding to the work done in a year oy 300,000 workers during
this period (1976-80: 1,664 million hours or the labour of
180,000 workers).

Working hours saved in such ways find reflection in increased

labour productivity (see table 30).

Table 30: Hours worked by one
production worker per 1,000
1360 {1970 { 1975} 1980 1981 | 1982 marks of gross industrial

1 producticn (at 1975 prices)
47.0 {23.0 [ 18.0] 13.8| 13.3 | 13.0 Source: Statistical 2ocket
Book 1983




experience ani relativelv

ore, characterizing the conditions wnich saculd be met to
3
t

e elecrtric power equioment industrv,and concluding

.t
»

the experience g:thered in the GDR,the fcllowing reguire-

(1) Tower-equipment manufacturing requires a strong development
of the key branches, i.e.
- the "classical” electrotechnical industry,
- the industry of pcwer macninery,
~ the electronic industry,

- the indiustry of measurement, control and regulation en-
gineering

or selected industrial capacities of these areas which are
indispensable for the capital gcods to be manufactured.
Jwing 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.!
- thne availability of basic facilities for the manufacture
of power equipment (casting, forging),
- tne existence-of industrial capacities for producing nign-
quality semi-finisned products needed. ‘
Tre quality of semi~finished products 1s decisive for the
gualitative standard of capital goods as final products.

(3) Tne manufacture of energy-related equipment requires the .
supply with necessary means of production and by-products
idelivered by such industrial branches. like
- tre meci2nical engineering sector,

- tne machine tool building and tool making industry,
- the precizfion mecnanics industry
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and ceramics industry.
industrial sectors fulfillinc co-operative or

~

aven auxiliary functions in the process of production of elec-

Yy o
ric power equipment should not be underestimated This also

refers to the continuity of deliveries of materials in alil

stages of production.

Tre nroduction of power equipment recuires, as a craracteris-

PaaiY
o
2

tic feature of the energy-related capital goods, specialized
ecuipment and installation of sophicticated testing and
ordduction-control devices.

Tne figqure 15 demonstrates existing linkages with irdustrial

branches, firms and institutions in case of manufacturing high/
medium-voltage equipment. o

. ! :
tool making manufac procurement and
ture/ machine tools,  jtestirng of means

eladoration of
teciino~-scientific

foundations 1 lof production
é
|
| co-ordination and | , imanufacture of
. realization of thel ;technological in-
' design, manufiac- | ////?Eulation materials

, ture and introduc- : . §

Qtion
high/medium
- voltage
, equipment
!
prenaration of [ manufacture of
' technologies and ;//// , work clothes for
co-ordination of / N ‘the protection of
- training activities / S~ 'labour :
) / N
: Y ' - )
: manufacture of in- | 1icensing/approval specialized
. termediate inputs of instructions con factories for
- and semi-finished cerning tne protec- equipment
| products - tion of labour

riqure 15 : Co-operative linkages in case of manufacturing
high/medium-voltege equipment (simplified)




lon to figure 15, figur=s i6 showvs, &s an example, the
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tecnnological sequence of manufacturing three-phase oil-immersed
transformers up to €30 kVA, giving =2 gereral survey of the com-
crenensive range of deliveries and performances:

LReceipt of goods ]
Y Y 1 . Y | .
i - Store of sheet Store of standard |
Storg of core Wood store lSt?_re of Tsu r Wire store maetalfsectional | components and
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Figure 16: Technological sequence of manufacturing three-phase
oil-immersed transformers
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very nature,that 15 to say co-oreraticn , require legal requla-
n

tions and a definite sub-cogtracting system in the Jdomestic econo-
. 1L That a2t heon oreated I TR 3D0R. ;
A3 a matter of fact, the linkzges with otarer capital goods indus-

tries are changing,depending on the typ of equipment, its technol-
ogical variability 2and the development of tne diversified produc-
tion units tnemselves. 3ut, nevertheless, thaere is a tendency
tnat thnis 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 tne field of electrical engineering
and electronics, especially microelectronics,is increasing,owing
to thre erwing drive of performance and tne mechanization and au-
tomation level of products. More electrical motors, microelectron-
ic control systems, computers of different performance charac-
teristics and peripheral devices etc. are useds).

Size and Tcomplexity 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
combinas or companies frem 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 plamning should be possible’'in a very effective
and co-ordinated manner

so that the troduction and development of energy related capital
goods can be arranged flexible enough in accordance with existing
requirements. ‘

last, but not least tke question of standardization should b: 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, 1.e. co-opera-
tion activities play increasingly a dominating role.

3) Kooperation zwischen Betrieben und Xombinaten, Rouscik/3teinert,
Verlag Die Wirtscaaft, 1931
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Posgsibilities of co-oneration

Princinles

In its efforts to establish and develop econcmic, scientific
and technological relations with other countries, the GDR has
alweys been guided by the generelly accepted principles of
inrternational law which includ sovereign eguality, non-interfer
ence 1n internal affairs and mutual esdvantage.

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, end 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 importis, with forms of ’
scientific and technologicel co-operation, users' advice, |
after-sales services and the training end 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 psacst.

Technicel and economic institutional framework

The GDR's economic relations are developing particularly inten-
sively on tne 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
egreements on scientific and technological co-operation, and

48 agreements on economic, scientific and industrial co-opera-
tion. The last kind of agreements came into existerce in the
70's and aims at esteblishing 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 deepering
of relations and at using the economic, industrial, scientific,
technological and financial potentials of the partner coun-
tries in an effective menner to their mutual advantage.

During the past ten years, Joint Economic Committees (JEC) and
otrer forms of inter-governmental bodies have proved to be ef-

fective elements of interstate economic relations.
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Fifteen J=Cs had Teen establisned with developing countries bty

v i
April 20, 1984, including such countries like Egyrt, Syria,

-
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ia, Kuwait, Libya, Angola, Ethiopia, ozambigue, XNigeria,

y Szo Tome and Principe, Zimbebw2 and other countries.

The existing JECs and/or permanent committees are engaged in
bringing s2bout e planned, stable and effective intensification of
relations end are also increesingly dedicating themselves to ana-
lyzing and identifying the main areas of co-operation.

For instance, the Joint Committee for Economic, Scientific and
Tecnnologicel Co-operation between the GIR 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, Augola, 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 trensmission
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
eccnomic, 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.
ieetings 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 countiies, have had a considerable effect on intensi-
fying and expending 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.
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Such co-operation also includes, inter alia, the exploration,
opening-up, extraction and processing of raw meterials, the
preparation of feasibility studies, the assignment of experts.
training and upzrading, the setting us of training centres as
well as co-operaticn in the field of research. For example,
the high-voltage testing centre in the University of Damascus
was built by tne GDIR.
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 GDX 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.
Reletions with some of the LDC have already reached a high
level covering economic, scientific-technical, industrial co-
operation and other areas of social life. Reletions are par-
ticularly intensive with Afghanistan, Ethiopia, Guinea, Guinea-
Bissau, the PDR of Yemen, the PDR of Laos and Tanzania. Tney
are based on long-term government-to-government agreements,
and promoted and controlled through the ective work of joint
commissions at government level.

Sale and purchase of eguipment 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 establisked by the GDR in
the developing countries will become their property with no
strings being attached, and there is no transfer of profits.
In tais connection should be mentioned that the activities of
Ti:Cs 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 mein 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, TNCs in the
power equipment sector retain thnis control.
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Clextrotechnical plants and equipment made in the DR for tre
generation, transmission and distribution of electric energy =nd
offered on favourable terms have won international reputation
by & nigh relicuility and economy. The equipment, plants and
devices manufactured on the basis of internationzl standards :an
be adapted to the most varied climatic conditions.
In the field of energy transmission and distribution, the GDR
has supplied €8 couniries with products such as

- pvower 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 cepacity of more than 20,000 MVA have been delivered to de-
veloping countries. The Syrian Arab Republic is ar 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
equipnent 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 wes 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, yhereas 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
Alexendris, more than 30 66/11 kV substations made in the GDR
are operational, with the 34th substation delivered in April
1984.

220/110 ¥V 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 2s as high-
voltage and test ladboratories to the following developing coun-
tries:

Iraq, Iren, Turkey, Cuba, Sudan, lozambique, Mongolia, Algeria,

India, Brazil.
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5.4 Technology strategies

Services from the fields of science and technology, which the
GDR maXes available to the developing countries, are primerily
decigned to assist the institutions in charge cf eleciricity
suprly and the electirical industry in their efforts to draw up
orojects for the overhaul and extension of the most varied
systems.

An ever increasing numter 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 1382 and 80 in
1983. During the peast 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 e

- feesibility studies;

- preliminary studies;

- combined technical and economic studies;
- general studies.

The countries for whicih 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
elecirical power systems, efficient computer programmes meet-
ing practical requirements are aveilable, 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,

- compute-aided optimization of locations of transmission-line
poles, .

- cable line devices and equipment for high-voltage overhead
line construction.




for operating management and maintenance of electrical energy
transmission and distribution systems, a great number of techni-
cally matured solutions are available. These include

- tecrnnologies zand tools for working under voltage up to 330 XV,

- microccmputer application for determination of admissible
duration of overload cf large transformers in transformer sta-
tions,

- metnods and devices for testing electric-supply meters,

- metnhods for process computer controlled testing and irial 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-
ions 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 instancs,.
elaborates scientifico-technical solutions, of which the substi-
tution of fuel o0il by domestic lignite and the reduction of
specific energy consumption in selected branches of national
economy are of special relevance.

Qut of the scientifico-technical results, the GDR introduces into
practice together with partners of industry and agriculture,
tecnnigues in the field of '

- substitution of fuel o0il 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 end preheating of air,
specifically with compressor plant, large transformers, indus-
trial furnaces, ventilation systems, cooling towers, briquette
factories,

- developnment 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 tie techns-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.
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Scientific and technical co-overation

Technical assistance

-~

In the field of scientific and techrical co-oreration with (=2-
veloping 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 strengtnening 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 cof 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 GIR 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 jirvolved for long-
term periods. Usually, such agreements corn:-in 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
Algeris, Mozambique, Angéla and Zambia. In addition, scientific
and technical relations have been established with Nicaragus,
Crenada, Zambia, Guinea-Bissau and other countries.

The Academy of Sciences of the GDR developed & 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 poteantial of the developing coun“ries
in a particular manner.
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The measures of scientific arnd technical assistance agreed upon
with *the Socialist Republic of Viet Nam, the Democratic Peopl:.'s
fepublic of Korea, Cuta, ilcngolia =znd the Lao DPeopl2's Democr it~
ic Republic were implemented continucusly in 1982 and 1983.

Training

The GDR attaches great importance to the training end upgracing
of national cadres from the developing countries. It supports
the efforts made by these countries to provide, thfough 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 *heir national economies.,

At the béginning 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 4if-
ferent branches of industry including power industry, tco.

In 1982 4,222 trainees from developing countries completed their
treining 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 138> 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 expertis are
ecornomists, engineers, teachers and vocational instructors, as

well as doctors and medical personnel. Since 1970 more than
20,000 GDR~-financed specialists have been assigned to developing
countries.
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The GDR has also supported measures of the developing countriew
which are aimed at building up and expanding their system of
outlic education, of training and upgrading of skilled workers
and foremen, of nigher education and of scientific teachning and
research. The number of experts from relevant institutions cf
the GDR assigned to developing countries in tnese fields
amounted to 227 experts in 1982 and 201 in 1983 (as of November
1383). Their countries of assignment are mainly Ethiopia, Algeria,
liozambique and Angola. ’

As fer as multilateral activities are concerned, the GDR has
su»’ported 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 rfacilities 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 acxnowledged curricula, skilled
workers and specialists are trained for operating and serv-
icing

- coal mining and refining plant,

- tnermal and nuclear power station plant,

- gas generation, transmission and distribution plant,
- electrical power transmission plant




(2)

(3)

(4)
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and for energy application processes, and further insiructed
on tne latest findings of science and engineerlrg

Training of engineers

Pogsibilities for the training of foreign citizens for en-
gineers exist for

- mining engineering/underground miﬂing,
- mininc englneerlnc/surface mining

- fuel reflnlnc engineering,

- power stations,

- electric power installations,

- maintenance of mining and energy 1nstallatlons,
- 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 examinetion at a
ten-form school or secondary school. The training is possible
for individuals and groups.

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 maintenence of nuclear power station plant,

- assembly and maintenance of electric power generation and
distribution instellations.

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.

Continued vocational training

For foreign citizens, who have terminated a training as en-
gineer or technician, there existse the possibility to ac-
quire special knowledge in the fields of

- surface mining and technology,

- lignite refining and gas engzineering,

- electric power generation, transmission and distribution,
- operation and maintenance of thermal power stations,

- operation at voltage-carrying installations,

- health services and lebour safety.

The duration of continued treining is agreed upon ty contrzct.
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Possibilities for the training of foreign citizens for mas-
ters exist in the fields of

- meintenance of machines and instzllations,
- operation of thermal power stations,

- meintenance 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 preéeding it, lasting five months. Pre-
condition for the training is the leaving examiration 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

LS 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 a2 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 2n 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.
Pinally, proceeding from the GDR's experience end results
outlined in this study, the following conclusions can be
summerized: '

(1) The GDR's experience has 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
anplicable 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 nas taken care of its own material basis and tz2chno-




(3)

(4)

(5)

(6)
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scientific capacities within the frameworx of internatiocnal
division of labour.

In doing so, tase GDR nas been avle to create a modern natioral
energy supply system which nhas 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 exparnsion.

The creation of the Irterconnected Power Systems is an impor-
tant practical result of multilateral co-operation among the
CLEA countries in the field of electric energy and hes con-
firmed the great advantages of parellel operation.

At the same time it shows real potentialities for further co-
operation with other countries.

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.

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, wnere 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.

The power equipment industry should occupy key position within
the structure of industry, wnich should be reflected, inter
elia, by & high or above-average growth rate compared with
otiher industrial branches, in particular with respect to nhigh-
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.
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Irrespective of its specific conditions, each country shou l
concentrate an essential part of its national income/:zross
rational product on safeguarding the energy and raw materiais
a3 2 fundamental requirement of the systematic and balanced
development of the economy, especially where the material

and technological base has to be creasted in initial stages
of industrialization. Priority should be giver 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.

The rational shaping of an edvanced large-scale production
requires powerful economic units of a social nature like those
in the GDR's power equipment industry, with a reletively
closed reproduction cycle, organized acccrding 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, ccnsumer demand and export marketis.,

ilost of the energy-related capital gocds demand high-level
and sopnis%ticated technology, long-standing experience and
relatively widespread co-operative arrangements. Therefore,
power-equipment manufacturing presupposes a good development
of tne 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.

The links with other capital goods industries are subject to
chenge, depending on the type of equipment end 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 hes to be born in mind.
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(11) Tne production of power equipment requires specialized equip-
ment and the availedility of sophisticated testing arnéd pro-

oy

Zuctlion~-conirol devices. The creation of anpropriate condi-
tions ang technological capacities, incluiing also eguipment
for maintenance operations, should therefore receive priority
attention, taking into account the local requirements and
future aspects.

Purthermore, 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

equirment.

(12) iiastering 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 L.as 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 lebour productiv-
ity.

(13) It has proved to be an effective strategy to concentrate the
material and techrological capacities and almost the entire
research and development potentisl 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-ierm targets to be achieved.
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The work of research and developoment units in the power equip-

o}
ment indusiry should te directed towards key tecnnologies and
i e

e
ioment basic to the necessery conditions for the ratiornal

o)
use and conservation of energy, the cdevelopment of available
end new sources of energy, better utilization of raw materials,
primary and intermediate products, the increase of productivity
tarough rationalization and automation, especially the accel-
erated development and application of microelectronics while
promo*ing the furtner improvement of working and living condi-

tions.

Countries with deficient natural resources, limited labour
force or other objective constraints are particularly urged to
us2 sclientific and technological progress in order tc solve
economic problems they are faced witkh. 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 speciel scientific institu-

tions of higher and technical education to train cadres needed.
Great attention must slso be devoted to vocational training
and tae upgrading of skills.

The only yardstick for the assessmenti and eveluation of scien-
tific and technological results can be the objective level of
international development including short irtroduction periods
of new findings into production, the rapid and extensive use
of the avsilable scientific results, and account of develop-
ment trends and technological changes in the field of the pow-
er equipment industry.

The promction 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 anc scientists engaged in innova-
tion and rationalization schemes, individual research assign-
ments or planning provisions.

The profile and production/export programmes of the GDR's pow-
er equipmeant 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 orgznizations, especially for 'assist-
ance in the industrizlization process in developing countries.
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{20) In contrast to Transnational Corpecrations in the power equip-

3

ment industry the GDR's firms and enterprises follow in line
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princizles of international co-operastion, suchi as
rzspect for national scuvereignty, non-irterlerence in any

c internal and external affairs, equality and
mutual senelit. The economic organization oI the GDR operate
in accordance witn naticnal development plans and within the
frameworx cof trade agreements between states and strictly ob-
serve domestic law. 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 over

the TNCs in view of their practices in manufacturing, licens-

irg, technology transfer and other areas of co-operation.




ELECTRIC ENERGY PRUDUCTION AND CONSUMPTION (GODR)

Table 2
1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 182

INSTALLED CAPACITY {Mw)

Public and self-producer total 13554 14300 15041 16211 16735 17218 18085 18743 18792 20717 21190
Hydro 652 697 725 215 727 748 761 953 1496 1852 1045
Conventional thermal 126827 13528 13801 14546 15058 15520 15934 15960 16505 17035 17508
Nuclear 7% 75 515 950 950 950 1390 1830 1830 1830 1830

Public total 9382 9822 10561 11748 12232 12756 13689 14357 15498 18547 19083
Hydro 642 687 215 705 719 7240 753 941 1472 1828 16828
Conventional thermal 8665 9060 9331 10093 10563 11066 11546 11586 121956 14889 15425
Nuclear 75 75 515 950 950 950 1350 1830 1830 1830 1830

GENERATION (GWh)

Public and self-producer total 22828 26908 80286 84505 89150 91996 95963 96845 98808 100720 102906
Hydro 1224 1268 1337 1272 1174 1249 1281 1331 1658 1736 166
Conventional thermal 71219 75289 26768 80493 82705 85542 86751 85741 85261 87082 Y0291
Nuclear 385 351 2183 2740 5271 5205 7931 9773 11889 11902 10849

Public total 47991 51481 55342 59829 65069 6751 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 81461
Nuclear 385 351 2183 2740 5271 5205 7931 9773 11869 11902  1UBA9

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 292

Exports 465 395 635 697 1140° 2149 3195 2679 2761 2522 3144

CONSUMPTION (Gwh)

Total 61440 65805 68596 71444 75007 77252 79847 81189 83576 BA924 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 cansumers 19297 21652 22676 24116 26036 27553 30247 30710 31662 32030 30789
GENERATION PER INSTALLED CAPACITY 5.373 5.378 5.338 5.213 5.327 5.383 5.306 5.167 5.258 4.862 4.856

..6L_

| Xauuy

Sources: World Energy Supplies 1972-1976 (United Nations); Yearboock of World Energy Statistics 1980 (United Nations); Annual Bulletin

of General Energy Statistics for
Natians); Institut fir Energetik \Leipzig);-

l

urope 1972 ... 1981; Annual Bulletin of Electric Energy Statistics for Europe "9R82 lnites
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\ Table 8 : MAIN CHARACTERISTICS OF
, GDR'S POWER SYSTEM

f 1adex 1962. 1967 1972 1977 1982
i nstalled capactty 05, 12) - 4121 702 8911 12270 14890
! " in this amount: nuclear power stations MW — 70 70 950 1837
i , | g Number of power stations No. 53 51 46 54 49
i ) ? Average lnstalled capacity of power statioas MW 78 138 194 227 304
é Maximum installed capacity of piwer stations MW 600 1 300 1470 2 520 3520
g E Average installed capacity of turbo-generator set/unit MW 19 k! - 44 56 71
: ‘g,! & Maximum usit capacity of turbo-gemerator set/unit MW 100 100 210 500 500
f é Number of turbo-generator scts of 200 MW and above No. -_ —_ 10 22 30
2 Specific consumption of cquivalent fuel . g/kwh 508 472 433 420 433
' = lostalled capacity (31. 12) MW 274 578 628 648 1718
I % Number of power stations No. 11 ] 6 6 7
! :i Average installed capaaty of power stations MW 25 96 ) 108 108 245
s Maximum installed capaay of power stations MW 126 +20 320 320 1050

=

= Maumum umt capacity ot hydro-generator sets MW 21 40 40 40 175
Total installed capacity (31. 12) mMw 8362 11543 14190 17912 21887
10 this amount. power stations of the power ipdustry MW 4 395 7 620 9539 12 918 16 608
industrial power statioos . MW 3967 3923 4651 4994 5279
Proportion of instalied capacity of industrial power stations % A 47 34 33 28 24
Anaual peax 1oad S 6981 9669 11719 14778 16690
Y 100 139 168 - 239

Index (1962 — 100 %) .
cwh 45 063 . 59 688 73 823 92570 104 054

Cross consumption of electric power .
g Index (1962 - 100 %) % 100 132 164 205 231
E‘ Utilization time of annual peak hours 6 226 6173 6 299 6 264 6235
‘:; Total electricity generation . Cwh 45 226 59693 72 825 91998 102 906
§ in this amount: coaventional thermal power stations Cwh 23391 35 584 48 550 61226 66738
% nuclear power stations of the power industry cwh - 365 38s 5205 10 849
% hydro power stations of the power isdustry cwh 378 819 1094 .1130 1681
industrial power statlons - CWh 21 457 - 22925 24796 24 437 23638
. Electricity ucn‘ange balance (&) cwh —163 -5 +998 +572  +1148
Electricity exchange balance in % of. gross consumption % 04 i - 14 0.6 11
’ _ Total electricity supplies ’ cwh 1 409 1645 1831 4738 7 436
in tus amount. between IPS countries _ cwh 1 409 1645 1831 4736 7436
Lcn,ht of power transmis. lin. of 220 kY and above (31. 12.) km 3197 5647 6871 8 617 9976
in thus amount: transmission lines of 330 kv and above km - 1566 1991 3380 4566
Cross per capita consumption of electric power kwh/bead 2635 3494 4332 5522 6219

Source: 20 years CDO IPS, Prague 1983
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1) Energy Chemical |[Metallurgy|{ Building Water

Yeur Total and fuel industry saterials supr’ s
industry industry
1960 =100
1950 34 59 34 28 33 .
1955 65 al 66 69 58 .
1965 13) 124 146 122 139 .
1970 18) 146 212 165 186 .
1975 249 167 ns 2)0 260 .
*58( 318 210 399 279 251 .
198 3 218 409 298 291 .
1962 343 22¢ 432 305 282 .
1970 = 100 4

1971 106 101 106 108 107 107
1972 112 102 119 15 110 m
1973 120 106 125 12) 117 114
1974 129 100 137 132 130 116
1975 137 1. 149 139 140 120
1976 145 121 159 147 147 125
1977 152 12% 166 153 153 129
1978 159 132 175 159 159 133
1979 136 138 182 162 158 1)8
1980 174 144 188 169 157 142
1981 182 149 19) 180 156 148
1982 168 15) 204 185 151 154

Mechanical Electrical Light

engineering |enginesring,| industry Textile Poodstuffs
Year and vehicle !electronice,| {excluding | incustry industry
construction [instrument textile

manufacture industry)

1960 » 100
1950 27 22 44 41 33
1955 57 50 69 T2 T2
1965 143 157 123 113 118
1970 201 248 165 140 147
1975 266 386 219 <81 192
1980 358 584 269 219 220
1981 379 646 276 224 225
1982 395 691 283 230 224
1970 = 100
1971 105 110 10% 104 106
1972 110 120 110 110 112
1973 117 132 118 115 116
1974 125 144 126 122 125
1975 132 155 133 129 iB L)
1976 141 170 141 136 135
1977 149 183 146 141 138
1978 157 197 153 176 142
1979 166 211 159 150 146
1980 ;78 235 163 155 150
1981 189 260 167 159 153 '
1982 196 279 172 163 152

1) Industry and noneindustrial sectors.

Table 10 : Index of gross industrial production by
industrial sectors
Source: Statistical Pocket .Book 1983
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. Products
~ear (SITC rev.2 S8 wo 32 -:-1)5 .2+,§ E ?g
code) = St 2. B0 . ada E ik
b PPP PAN PTN PI N
Qo (IR~ [S I} O= o oo ad Eal + D
59 548 889 2L SRR 25Ad
Region S3E 2Rn B2z Mom HO< AmAX
(71) (716) (77) (771) (772) (773)
1379 5.4 4.9 20.8 0.1 1.7 1.1
1980 Africa 5.8 5.0 25.8 0.0 2.9 0.4
1981 5.0 4.2 37.7 0.0 2.3 6.3
1979 - - 0.0 - - 0.C
1380 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 - - -
1980 Oceania 0.3 0.3 - - - -
1981 003 003 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
1979 17.2 905 1002 0.0 Ooo 307
1980 Asia 27.1 13.2 19.2 0.1 0.0 3.4
j981 Far East 18.S 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 T34.4 22.0 190.1 172.4
1981 229.4 96.0 752.4 18.4 203.1 178.2
1979 224.5 88.7 1724.3 18,7 168.2 150.0
1380 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
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Table 14: Power station installations and power station equipmeat

Generators Nanufacturer: VEB Zergmann-
Borsigz/Gorlitzer iLleschinenbau
Capacity: 12.5 to 137.5 NVA

Turbo-generator sets Manufactiurer: YCB Bergmenn-
Borsig/GSrlitzer Maschinznbau
- Jondensing turbo-generator sets:
50 to 125 MW
- Extraction condensing turbo-
generaltor sets: 03t0 5MW
6tc 20 MW
25/32/40 MW
50/64/80 MW
100/125 MW

- Extraction backpressure turbo-
generator sets: 03t0o SMW
6 to 20 MW
25/32/40 MW
50/64/80 MW

- Beckpressure turbo-generator sets:
1.5 to 32 MW

- Small steam turbines for driving
pumps and other prime movers: :
0.08 to 0.16 MW

- Gags turbines: up to 32 MW

- Generators with apparent power of
31.25 MVA to 137.5 MVA (10.5 kV)

- Axial-flow compressor installations for application3in chemical
engineering. Air flow rates of 150,000 to 700,000 m-/n. Driven
by steam turbines or electric motors.

Steam generators Manufacturer: VEB Dampferzeugerbau Berlin
@ Fuel bosis: solid fuels A

! Three-pass boiler CGK | Water tube boiler DWK | Modular steam generators
Capacity: 1,6/32/6,5t/h 3,2/6,5/8,0/10,0/12,5 t/h 25740/ 64 t/h
Licence pressure:| 1373 MPa 1,373 MPq, 2,648 MPa 1,4 MPo, 2,6 MPg, 5,2 MPqa
Superheated saturated steom ond saturated steam and saturated steam and
steam temp.: 220°C 220°C, 300°C, 425°C 220°C to 460°C

Steam generators Steam generators (bagasse)

Capacity: 260, 320, 815 t/h 25/30 45/56 100/90 t/h
Licence pressure:} 11,08 /13,50 /17,26 MPa| 2,236 3236 4,707 MPa
Superheated . | 530°C, 535°C, 535°C 400°C 400°C 435°C
steam temp.:

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

" @ Fuel basis: oil or gos

Steam generators: Capacity 125 to 220 t/h, Licence pressure 11,082 MPq, Superheated steam temp, 525 °C

All steam generators up to a capacity of 100/00 (:
Pacity of 100/90 (including Bogasse steam ge t
supplied for the fuels oil or gas. 8509 °m generators) can also be
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(centinued)

Individual products:

Emergency power generating unit “Turbolekt”

Sm?H gcsdturbines £ s
il and gas firings for power.siafl
gf?&romc traRsmissions = § éqﬁlgrﬁé8¥
rydraulic couplings

Flow converter _

Manufacturer:

VEB Stromungsmaschinen

Assemblies for steam generators

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

—~ seal welded tube walls
-~ Boiler drums
— Economisers and air heoters

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

VEB Dampferzeugerbau
Berlin

Piping elements and insulation products

Flanges, unmachined and machined according to
DIN, TGL and ASA

Compensators )
Piping and insulations for power stations
Tanks and filters for water treatment plants

VEB Rohrleitungen und )
Isolierungen Leipzig

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

Backpressure turbo-generator sets 50/60 MW

— Condensing turbo-generator sets S50 to 125MW -
~ Extraction condensing turbo-generator ~ Extraction backpressure turbo-generator
sets 50 to 125 MW sets 50/60 MW
— Extraction condensing turbo-generator - Extraction badkpressure turbo-generator
sets 3to 32MW sets 3to 32MW
— Bacdkpressure turbo-generator sets 1,5t0 32MW  — Gas turbines : up to 32 MW
— Small steam turbines for driving pumps — Generators with apparent power of 31,25 MVA
and other prime movers 0,08t00, 16 Mw to 137,5 MVA, voltage 10,5 kV

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

© Fue! basis: solid fuels

Three-pass boiler DGK | Water tube boiler DWK | Modular steam generators
Capacity: 1.6/32/65tth 3.2/6,5/8,0/10,0/12,5 t/h 25/40 /64 t/h
Licence pressura: 1,373 MPa 1,373 MPq, 2,648 MPa 1.4 MPq, 2,6 MPa, 5,2 MPa ‘
Superheated saturated steam and saturated steam and saturated steam and
stecm temp.: 220°C 220°C, 300°C, 425°C 220°C to 460°C ) |
Steam generators Steam generators (bagasse)
Capacity: 260, 320, 815 t/h 25/30 45/56 100/90t/h : ‘
Licence pressure: 11,08 /13,59 /1726 MPa| 3,236 3,236 4,707 MPa
Superheated . 530°C, 535°C, 535°C 400°C 400°C 435°C
steam temp.: '

@ Fuel basis: oil or gas
Steam generotors: Capacity 125 to 220 t/h, Licence pressure 11,082 MPq, Superheated steam temp, 525°C

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

P

Technological equipment for the following installations

@ Bose load power stations with unit capacities of up to 125 MW

@ Industriol power stations and electricity power and heaot stations with unit capacities of up to 100 MW
@ 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:
@ Marine auxiliary hoilers from 0,32 to 10 t/h oil basis @ Emergency power generating unit “Turbolekt’

@ Assemblies for steam generators @ Hydraulic transmissions
- Firing systems for solid fuels (pulvensed firingand @ Hydraulic couplings
stoker firing) ® Flow converter
- seal welded tube walls @ Piping elements and insulation products
~ Boiler drums ® Flonges, unmachined and machined according to*
-~ Economisers and air heaters _ DIN, TGL and ASA
® Transport equipment for nuclear power stations @® Compensators
@ Oil and gas firings for power station equipment ® Piping and insulations for power stations
@ Small gas turbines @ 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[equipment/performance 'valuta marks{per cent
i l (million) ,
= T,g = sub-stations c49.7 i 39,2
-~ >=:++§- electrification projects . 44.9 35.5
T alS 28 i- electrotechnical equipment foq
Pl OBk industriel plants 20.0 15.8
ou' TE |- neavy-duty transformers 9.9 7.8
TElS 28 |- high-voltage testing tecnniaue 1.4 1.1
g3lgse |- instrument transformers i 0.4 0.3
coly oo |- high-voltage fittings i 0.1 0.1
—~ 4+ - spare paerts and others - g.% O.g
totel i126. 100,
- medium-voltage switcngear | |
! cubicles 127.7 37.2
-5 - low-voltage capacitor systems ; 67.0 19.5
aAss - high-voltage testing equlpment 51.6 15.0
| T80 - low-voltage dlstrlbutlng plantsB} 0 9.6
Joi Pl |- tap changer
= R ' for heavy-duty transformers | 17.3 ) 5.0
oo @ - high-voltage fittings '17.0 4.9
v 5 - medium-voltage circuit-breakers
P>o~ i and 1solators | 12.9 3.8
A85 % - compact transformer stations
o 28 | and load switching stations | 8.6 2.5
6> = electrotechnical equipment for
5% | 1industrial plants and universi-
eo | ties i 3.8 1.1
o~ g | = heavy duty transformers L 2.2 0.6
~ oA |- control equipment for industr% 1.7 0.5
'~ testing performances 0.7 0.2
total 345,95 :100.0

Table 17: KEA exports in 1983
Source: KEA information

_ valuta marks
Equipment | (million)

- component parts for oil-poor circuit-breakers . 15

- capacitive voltage transformers 3
- component parts and devices for protective ]
equipment PS5
- 3Fz-circuit-breakers |5
- earth-fault transformers | 2
Total 120

Table 18 : KEA imports in 1983
Source: KEA information
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Annex 10

Tedle 20 : Single units and equipment for electric power transmission

and distribution plants

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

Gas-blast high-voltage switchgears
GSAS 1-123

Principal dota

Manufacturer:
VEB Transformatorenwerk

T7T7 77 “Karl Liebknecht” Berlin

Raoted voltage

72.5; 123; 145kV

Principet data

Rated voltage 12kVv
Roted current 400 A
Rated frequency S0 Hz
Rated brecking current 400 A

Metal-clad gir-insulated high-voltage »

switchgear cubicles CSIM 1.20

Rated current — top circuit 1,250 A
- busbar 1.600 A
Rated frequency 50 Hz
Rated breaking current 25 kA
— —— N - .
Solid-insulated high-voltage Manufacturer: VEB "Otto Buchwitz”
switchgears ASIF 36 Starkstrom-Anlagenbau Dresden
Principal dota
Type ASIF 36/16 ASIF 36/20
Rated voltage 36; 40.5kV 36 kV
Rated current 800; 1250 A 800; 1,250 A
Rated frequency 50 Hz 50 Hz
Roted breaking current 16 kV 20 kV
High-voltage divider LHTCIG-12/400 Manufacturer:

VEB Schaltgerdtewerk Werder
(licence manufacture according to the
system ISOPONT. Color Emag)

Maonufocturer: VEB "Otto Buchwitz”
Starkstrom-Anlagenbau Dresden

Principal dota
Type

CSIM 1.20/350

CSIM 1.20/500

Roted voltage

Rated current

Roted frequency

Rated brecking current

- circuit-bregker ot 15kV
ot 20 kV
- load-isolating switch at 15 kV
at 20 kV

24 kV
630 A
50 H2

13.5kA
10.1 kA
250 A
100 A

24 kv
630; 1,250 A
50 Hz

19.2 kA
14.4 kA
300 A
GO0 A
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High-voltage switchgears

CSIM 3-12 Manufacturer: VEB "Otto Buchwitz”™”

Starkstrom-Anlagenbau Dresden

Principal data
Type CSIM 3.12 CSiM 3-12
(uptoly = 1,250 A) (up to Iy = 2.500 A)

Rated voltage

12; 125kV 12; 125kV
Rated current — busbar 630; 1,250A 2.50Q; 3,150A
— branch 4C0; 630; 1,250A 2,500 A
Rated frequency 50; 60 Hz 50; 60 Hz
Rated breoking curreat
~ circuit-breaker 16; 25; 315kA 31.5kA
- load-isolating switch 400 A -

Compact transformer station  TKS 10-20/0.4 kV

C Manufacturer:
The station is designed for 10 to 20 kV VEB Starkstrom-Anlagenbau
of primary voltage and for 0.4 (0.23) kV Magdeburg
of secondary voltage. Qil-immersed
transformers up to 630 kV can be used.
Low-volto . - Manufacturer:
ge switchgear cubicles VEB Storkstrom-Anlagenba
ISA 2000 W ) 4
Magdeburg

The systems ISA 2000 W comprises the
type lines as follows:

~ ISA 2000 W - SF control panels — ISA 2000 W -~ SK capacitor panels

for feed-in focilities? with circuit- for reactive power compensation in two
breakers and load-isolating switches as output sizes: 600 . .. 120 kvar and

well as.with cor}toctors and fuses in two 120 . . . 240 kvor;
rated sizes having different protection

degrees for plants up to 1,000 A and
2.500 A; circuit-breakers from 160 A
with manual or remote control;

- 1SA 2000 W - SG contactor ponels
for manual ond remote control of elec-
trical drives and for other consumers in
different combingtions;

—~ ISA 2000 W ~ ST transformer boxes
to clad air-cooled dry-type transformers
of 250 up to 1,000 kVA, high-voltage

10 (6) kV, low-voitages 380, 500, 660 V

- ISA 2000 W - SL load centre stations
made of panels SF, SG, SK, and ST of
ISA-system;

— 1SA 2000 W - EV power distributor
with combinations of circuit-breakers
(600 and 1,000 A) ond fuse branches
{6 x 3 - max. 400 A) on one panel;
possibility of extension by ieft- or right-
side ottachment of fuse bronches (4x3
- mox. 400 A);

- ISA 2000 W - UV sub-distributions
with feed-in and branches on one
panel; available in twa type lines:

a) with current-limiting circuit-breakers

b) with load switches, multisection
rotory switches, fuse branches,
switchable fuse branches

; Manufacturer:
Low-voltage capacitor systems VEB Starkstrom-Anlagenbau
of 70 up to 960 kvar Magdeburg

Low-voltage capacitor systems in indoor
construction for reactive power com-
pensation of inductive consumer groups
are manufactured in the copacity
range from 70 to 960 kvar. fhis range
15 subdivided in:

— capacitor installotions

with roted outputs of 70 and 100 kvar
~ capacitor installations

with rated outputs of 140 up to

240 kvar
~ copacitor installations

with roted outputs of 240 up to

960 kvar
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Transformers

Transtorirers of maxnmum output

The monufoctuning program of trons-
formers of maximum output is concen-
trated to internationally common
voltage levels up to 420 kV.

Generator transtormers

for direct transformation

from generator voltage to 240 kV or
420 kV with an output associoted with
the generator units between 235 MVA
and 630 MVA in modifications for ther-
mal-, pumped-storage or nuclear
power stations.

Manufacturer:
VEB Transformatorenwerk
“Karl Liebknecht” Berlin

Mains transformers

for a uniform distribution

for voltage levels of 123 kV, 240 kV, and
420 kV. They can be supplied as single-
phase units for three-phase tronsformer
banks of 420/240 kV with bank outputs
of 630 MVA or 800 MVA os well as
three-phase transformers of 240/123 kV
having outputs of 160 MVA or 250 MVA
as well as for direct transformation of
420/123 kV or 400/150 kV respectively
having an output of 250 MVA.

A further standard series comprises
three-phose oil-immersed transformers
of voitage levels of 36 kV and 123 kV

with rated outputs of 12.5 MVA up to
40 MVA,

Local network transformers

The program of local network trans-
formers comprisas three-phase oil- |
immerssed tronsformers in stoggered
type lines for rated voltoges from 6 kV
up to 30 kV with rated outputs of

800 kVA up to 1,600 kVA

as well as for rated voltoges of 12 kV
and 24 kV with rated outputs of 400 kVA
and 630 kVA.

Manufacturer:
VEB Tronsformatorenwerk
“Karl Liebknecht” Berlin

Manufacturer:
VEB Tronsformatoren- und Réntgenwerk
"Hermann Matern” Dresden

Manufacturer:
VEB Trensformatoren- und Réntgenwerk
“Hermann Motern” Dresden

Manufocturer:
VEB Transformatorenwerk Reichenbach

Other transformers

The range of transformers is

supplemented by

~ three-phase dry-type high-voltage
transformers 16 kVA and 25 kVA as

well as 63 kVA up to 1,000 kVA for
roted voltages up to 12 kV

- three-phase dry-type low-voltoge
transformers 16 kVA up i 400 kVA

for rated voltages of 200V, 380 V,
500 V, and 600 V

Manufacturer:
VEB Transformatorenwerk Reichenbach




N

- 92 - Annex 10

(centinued)

Circuit-breakers

Air-blast heavy-duly circuit-breaker
system D3AF7/D3AF8

A circuit-breaker type line from 66 kV
up to 420 kV rated voltage is available

Each circuit-bregker comprises three
equal single poles to be erected sepo-
rately which have a common low-voltage
control. An exception forms the circuit-
breaker of 66 kV, the three poles of
which cre mounted on @ common com-
pressed-Qir receiver.

The circuit-breakers of 66kV and 123kV
can also be supplied for indoor instol-
lation.

Onl-poor indoor ciicuit-breakers SCi

Principal data

Manufacturer:
VEB Transformatorenwerk
“Karl Liebknecht’ Berlin

According to the system conditions it is
possible to equip the circuit-breakers
of 240 kV and 420 kV with two galva-
nically isolated breaking circuits. The
type of 420 kV can obtain an equipment
of low-inductance resistors to limit
over-voltage:, or it can be designed for
a rated breaking current of 50 kA.

Manufacturer:
VEB Schaltgerdtewerk Muskau

Type SC14-12 SCl 4-24 SC1 3-36
Rated voltage 12kV 24 kV 36 (40.5) kV
Rated current 800; 1,250 A 800; 1,250 A 800: 1.250 A
(5Ct 312
also 2,500 A)
Roted breaking current 20; 2_5; J1.5kA 12.5; 14, 20kA 20 {16) kA
Rated frequency 50 Hz 50 Hz 50 Hz
, ) . Manufacturer:
1 14-12/4
toad isolating switches t:;g, 4_2553£ VEB Schaltgerdtewerk Werder
Principal data
Type LHTCI 4-12 LHTCI 4-24
Roted voltoge 12 kV 24 kV
Rated current 400 A 300 A
Roted frequency 50 Hz 50 Hz
Oil-poor circuit-breckers HPF Manuf
According to requirements by some anufacturer:

territories, oil-poor circuit-breakers of
design SPRECHER 4+ SCHUH are also
offered on a certain scale. At present
these circuit-breokers include rated
voltages of 72.5 kV and 245kV. An ex-

tensio- ~rogram to other roted
voltr Jd.

The

ratec

s designed for a
; current of 20 kA or
.40 kA The rated breoking current
_of the breaker type of 245kV is
designed for 31.5 kA.

VEB Transformatorenwerk
“Karl Liebknecht” Berlin
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Isolators
for rated voltages of 72.5kV Manufacturer:

. VEB Transformatorenwerk
up to 420 kV

“Karl Licbknecht™ Berlin

three series of isolators in two-support-
ing insulator construction are offered

1. Type KHAF-420 and 245
with double-lever current path
2. Type PHA-170 and 123
with pantograph-type current path
3. Type KHA-66 '
with single-lever current path

The rated current has been determined
uniformly for standard opparotuses with
2,000 A and for special constructions
with 800 A, 1,200 A, 1.600 A, and

2.500 A.

Instrument transformers

Current transformers

Manufacturer:
for  roted voltoges 72.5kV, VEB Tronsformatorenwerk
123 kV, 245 kV, and 420 kV “Karl Liebknecht” Berlin

For the range of roted voltages of
0.750 kV. 12kV, 24 kV, ond 36 kV

Manufacturer:
VEB Transformatoren- und Réntgenwerk
“Hermann Matern” Dresden

Voltage transformers

for outdoor installation for rated \h/‘;a";hcm'e':
voltages of 72.5 kV, 123 kV, 245V ransformatorenwerk

and 420 kV "Karl! Liebknech‘t" Berlin

For the range of rated voltages of
0.750 kV, 12 kV, 24 kV, and 36 kV a com-
prehensive assortment of cast resin
voltage transformers is offered:
- Voltage transfarmer, single-pole
insulated and two-pole insulated
~ Precision voltage transformer
{with oil insulntion)

"Manufacturer:
VEB Transformatoren- und Réntgenwerk
“"Hermann Motern” Dresden

Compressed-air systems

Compressed-air systems can be sup- Manufacturer:
plied for application of air-blast circuit- VEB Transformatarenwerk
breakers of type D3AF7/D3AF8 and for "Karl Liebknecht” Berlin

compressed-air-operoted isolators as
aoncillary equipments.

Air compressor system

A2V1.1:23.R Delivery

. per compressor 215 dm¥min
Storage pressure 2.3 MPa

Air compressor systems Delivery 400. .. 1,000 m3/24 h

A4HV1-1:F[160/2 . .. 5/120-V (acc. to quantity

of compressors)
Storage pressure 16 MPa
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Electric control rooms

The c¢lectric contiol room with step
saiection control comphies with all
cand:tions of a madern control room
techrique. It is cquipped with a rever-
tive-signal pancl, instrument and pane!
selecting cabincts as well as with a
control desk.

The revertive-signal panel reproduces
clearly the whole switching position of
the plant by a symbol andfor mimic

Moot ey
VEE Starkstrom -Antagenbo
Magdeburg .

diagram He voltage of busbars and
load of branches indicate the measut-
ing devices arranged on the symbolic
diagram. The selected branch is shown
by luminous annunciators of the
revertive-signal board.

The control panels for step sclection
contro! are located in the control desk.
A two-stage selection (ponel and
switch) is possible. Thus, a so-called
panel-selecting key exists for each high-
voltage branch on the control panel.
Eoch kind of branch (transformer,
cable outgoing section, coupling ctc.)
1s represented by the mimic diagram.
A common "ON-OFF" control switch
only 15 provided ior the whole plant
which gives the switching order to the
switch selected for the time being.

A step-selecting control allows also to
combine sclection megsurements, syn-
chromsm and regulation.

The device-selecting cabinets are
erected in a by-room of the control
room, whilst the panel-selecting
cobinets are directly mounted within
the switchgear range, that is locally.
The construction of the switchgear
station determines the arrangement as
indoor or outdoor nstoliation.

Fittings and components

for connection, support and bracing of
conductors in electrotechnical plants,
such as

- fittings for cables and leads

- fitings for switching stotions

- fittings for overheod lines

~ fittings for trolley lines

- accessories and mounting tools

Manufacturer: VEB Hoch-pannungs-
Armoturenwerk Rodebeul
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Table 21 : Individual units and devices of blou-vo;tace testing

technique and testing performances <or high and low-

voltage
1. Higa-voltage testing equipment and testing devices
(v arstromani :cenbau Leinzig-Halie/VE3

53 3¢t
und kSntgenwer:
High-voltage testing equipment

A.C. voltage-testing equipments
up to 2.25 MV

internal consumption, for endurance
tests with higher currents, to feed-in
corona test circuits and for all ranges of
practical high-voltage testing technique
and research.

Impuise voltage testing equipment
upto 7.2 MV
to test component parts for electric

of odditional resistor insta!lation also to.
produce aperiodic testing surge
voltages.

Switching valtage testing equipment
up to 3.1 MV

to test component parts for electric
strength of elements, sub-assemblies
and components of power supply
systems also of highest insulation
voltages.

D.C. voltage testing equipment

up to 2.25 MV

to test cables, capacitors and compo-
nents of electricol engineering, espe-
cially of such elements of high-voltage
d.c. transmission and high-voltage
research.

Puisation voltage testing equipment

for application in research in the field
_of high-voltage d.c. transmission.

for short-time tests on objets with great

power transmission systems: by means

Transformitoren—

kX "Hermann Matern™ Dresden)

‘ High-voltage testing devices

voltages and to perform special tests.

Portable a.c. voltage-testing device
up to 2,500V

i for insulation test of electric domestic
{ applionces, small motors, counters,

| measuring instruments, of small and
intermediate transformers.

A.C. and d.c. voltage testfng devices
up to 100 kV a.c. 120 kV d.c.,

for insulation test of cables, electrical

for routine test and type test in work-
shops and in testing stations.

IMovable ‘mpulse voltage testing
ldewces up to 30 kV charging voltage

b

'to test component parts and small

meons of standardized lightning
! voltages 1/50.

! Portable oil testing devices

| to determine the dielectric strength of
insulating oils; high voltage being
adjustoble up to 75 kV.

Portable relay testing devices
, for primary ond secondary relays to
i

i determine the operating current and

relays.

components and devices particularly

‘dewces of heavy current engineering by

pick-up voltage and switching times of

'Wire-testing devices

to generate high o.c.-, d.c.- or impulse for non-contact insulation gauging of

single-wire, unscreened, rubber or
plastic insulated cables and lines dur-
ing the manufacturing, rewinding, or
coil-winding process; discharge voltage
upto 50kVd.c.

Movable testing devices

for enamelled wire

for determination of dielectric strength
of insulating varnish and coil im-
pregnating varnish, for test of varnish-
insulated wires and for investigation of
electric qualities of plate insulants.

. a—
High-voltage testing transformers

for high-voitage tests to be made on

: tronsformers, instrument transformers,
; switchgears and insulators as well as
for high-voltage experiments with high
copacities in continuous and short time
operation as single transformer or

or in parallel connection.

2. Testing perform
Hochleistungste

ances (Institute
cnnik”

"Priiffeld fur elektrische

Tests:

- High-voltage a.c. switching capacity
(direct and indirect)
roted moking ond breaking capacity
double earth-foult
phase asymmetry
short-line fault
critical current range
cycle tests (high-speed reclosing)
load currents

- processes on high-voltage devices
disconnection of unloaded trans-
formers, overhead lines und cables
connection and disconnection of
capocitor groups
record of no-load and load
chcractenstncs

~ low-voltage a.c. switching capacity
high-voltage ond low-voltage d.c.
switching capacity

short-circuit carrying capacity
rated current carrying copacity
mechanical endurance test

fuses of all kinds

- insulating capacity

- degree of protection

~ releasing times and operating
currents

Measurements:

current via special shunts
voitage via RC-dividers

- Pressure in the apparatus under test
- current zero special measurements
- and many other quantities

transformers in cascade-, three-phase ||
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Bower Cables

Slastccables and selid-typecables
rrom 1K ’to 23%V, witn couminium
ccnd .ctors, mass impregnated, FVC
nsulated or oclyethylene insulated,
‘;ead sheatned, aluminium sheatned

2 (C sheathed, armoured and
unarmourad, cross-iinked and non-
cress-linked
Heat-rasistant and cold resisting
caoies, plastic shecthed and plastic
insulcted
Nion-dra'ning cables

Oil-fil'ed cables from 30kV to 150kV,

with gluminium conductors, paper-
and oil-insulated, lead or aluminium
sheathed, protective coverings of

coarse towyarn or plastics, screened,

steel tape or stee! round wire
armoured

Control cables, 1 kY, PVC insulated
and PVC sheathed

Ship cabies, 1kV, PVCinsulated
cnd PVC sheathed, screened (the
cables are in line with [EC Publi-
cation 92-3)

P'zstic ceble with aluminium con-
ductor NAYY-]

Lecd shecthed solid-type cokle with
aiuminium conductor NAKY
Cross-linked polyethylene cable with
aluminium conductor NA2XSY
Single oii-hiled cable NAOHKaY
Cortigl cable with aluminium copper
~omposite conductor N2AYY

Cold resisting plastic cable NAYBYk
Nen-draining cable NAHKYBAA
Plastic coble with steel round wire
armour NAYYRGY-J

Self-supporting cable EX

Salf supporting cable ALUS
Palyethylene three-conductor mining
cable NA2YHCaeBYT

3 Annex 12
YA TraTmT™s O" *-t: f‘:“ls
JSDAVICE 4 PN < TN

°ower L!nes

Pawer iines far rated voiiuges of up
v 30 %V, with cooper and aluminium
conductars, with rublar und plastics
insulations

— for fixed installation

— for poriable electrical equipment
—~ for special purposes

- confectioned iines

Welding cable NShGou

Heavy-duty rubber cable NTSCESu
Rubber shecthed cabie NQb-J
High-voizage X-ray line RGCY

Power Cable
Accessories

Accessories for solid-type cabies,

plastic cabies and heavy-duty rubber

cabies from 1to 30 kV
Azcessories for oil -filled cables from
A0 to "50kV

Tarming! boxes for indoor and out-
dnorinstaliations

'sint boxes and reducing sleaves
Meainting morerial

Tele-
communicgaiion

Cables

Low-frequency cables (subscriber's,
district, signelling cables) polyethy-
lene cnd paper insuiated, with lead,
aluminium or polyethylene shegths
Carrier-frequency cablas ace. to
CCITT Recommendations
symmetrica' and coaxial,

lead or aluminium sheathed
Combined low-frequency/carrier-
frequency cables with symmetrical
and coaxial components

Coaxia! carrier-*requency cable with
corrugated aluminium sheath
2yLpoavyaey

Combined carrier-frequency cable
KMB 86

Carrier-frequency cable with
aluminium sheath MKSAEpSchp
Telecommunication cable,
self-supporting 2YT2Y

Signalling cable with guaranteed
reduction factor 2Y2Yirab2¥

Plestic insulated low-frequency cable
02Y2Y group stranded

Joint box MBUD 10 for solid-type
cables

Sealing end for innnor and outdoor
use EGWE

Outdonr single-conductor se-'ing
end EPWEY

Indoor single-conductor sealing
end ERStY

Terminal bo- EFOW 4 - 110
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Diqstic insulated tefecammunication
tines PVC or polyurethane sheathed
— forfixed installation
—~ fornorighie siectrical equipment
- fcr épecic[ pursoses
— caonfectiored cables

Screened sheathed cablz MY(SUY
Miniaturized record player arm cable
Li2y(D)Y

Seismic testing wie GT2YYBY

Plgs-.c sheathed cabie H2Y(CE)Y(C)Y
Cab.e shaft relay station

Fla: connecting cable BVY

Tele-
communication
Accessories

Joint boxes for plastic- and metal-
sheathed cables

Joint boxes t0 house electrically
active elements {sizeves for Pupin
coiis, capacitors and fine building-
out networks)

Terminal boxes for low-frequency
cable installation«

Termina! boxes for carrier-frequenc
and PCM cable installations
Mounting material

Gas-pressura-tight terminal box
FEAG-A

Longitu finally divided mechanical
joint box FM.F 25

Solcering sleeve for coaxial nairs
TFL 2.6 9.7 with spec:ai mounting tool
Gas-pressure-tight joint box
FM.GP1 2

Terminal box FECG - A 32

Winding Wires

Winding wires from copper and
silv-, paper-, or plastic-insulated,
for measuring, contralling,
regulating onc communication
engineering,

for electrical equinment and
machinery

Varnishing equipment for twisted
conductors

Twisted conductor

Giass sitk-braided flat wire 2Gs,
Enammel-insulated flat wire \W155
Superfine round e~ amel-insulated
wire from gluminium FINALAN (R
12-channel light-beam recorder —
ecu pped with ruinigture 2oiis made
from FINALAN®R)

8roided round strand PFI2Pti
Sraidesd "at wire GsPti

e

Combined enamel glass
5t xonsulated wire LGsf

Radioc-frequency

Cables aind Lines

Coaoxial radio-frequency cables and
lines for taievision and VHF radio
transmission

Radic-frequency receiving catles
Cembrned radic-frequency cables
and ines for various fields of
apolication

Radio-frequency anergy cables

Coaxial RF eneryy = hie 75-73-D
with plug

Combined BF cabie 7082.1
Symmetrical RF line 240A4.5
Coax! | RF cable 75.7.5
Coexin! R catla 100.2.4

Measuring set éar RE 2nerqgy cables
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Power cadles

ooed e aaatad)
LN L. onnde
oulyethvicae

o)

{inizacce” non-interic

fem b Giaminium, Tolyvinyl-
¥ !

sl

rope yarn, piastics

‘e caoies are nanciaciureu with or withcut armonr

33, ¢4 110, 150 kY

Satey voltune:

Tonaictar maotenai: Gisiminigon
Cosiarng mot2eal saner/o!!
Seeatnirn maieral, icad, slumimiar
“aternal of

ope yarn, plastics
re complete with screen Tha zobles are
manuinctured eiher with steel bond ar with stoel round
WIS Grimounng
Control ~zables

Rut2d voltage- eV

Ly -

ALl X

Telecommunicaticn cables

Llow-frequency cables

Subscricer's cabies, SxNGNGe COD'RS. 1.GRC CoDles

Coecucior matera
g maternal;

Sheathtng material:
Material of
protective caver:

Carrier frequency cables

zzaner
Sooywiayiens2 (sodd ond
ceisiar moiyethyene)

~aoer

poivetnyiene, lead, aiumicium

rope yarn, piasiics

Transmission characteristics carresgand ta the .aterngticnct

CCITT recommendations.

Carrer canles, symmetncal constructian

Canductor material:
'nsulating material:
Sheathing materal:
Matenial of

protective cover:
Range of transmission:

copper
nceper, polystyrene
tecd, aluminmium

rcpe yarn, otastics

Paper-insuiated line cirzuits — up 10 252 kHz
Palystyrene-insuiated hine circuits — up to 552 Mz
Carr.er cobles, cocxial construction

Conductor material:
Insulcting material:

copoer
zoiyethyiene
'ead, aluminiuin

Sheathing mauerial:
Material of

croinctive cover:
Rerge of transmission:
Cooxnal pairs 1.2/44 - upto 12 MHz

Coaxiai ogirs 2.6/9.7 — up to 60 MHz

Symmetrica! intermediate elements for service and surer-
Y181QN puUrposes.

copor
oolvainylchioride

Cancuctar material
lesutating matenal

Shagtuing maienat rope yern, plastics

sclyvinvichioride

Powier cable accessaries

Reied soltage: TaV up ta 150 kV
Chonectian sleeves

D osthoubon sieaves

R grect.ve sleeves

e tarminais

Combined low-fraquency carrier cables with symmetrical and

Lilanon accessories coanal conztructional elements

Power lines Telecommunication ¢cablie accessories
7. a2 yoltage up ta 30 kV
- ror stechionary 'Gyiny

- tar mchiie cperationai stock

- ror specizl purposes

- reccy-made hines

Zonnection sleeves
Distribution sleeves
Protective sleeves
Capie terminals

oo duactor material copper, aluminium, resistance

Telecommunication lines

metals
asa'ghing materiol polywinylchloride ~ {or statronary 'aying
polyethyiena, rubber mixtures - for mobiie operational stock
- for specici purposes -
- ready-made lines
- Conductor material: copper, resistance metals
Insuiating material: nolyvinylchioride, polyethyfene
polypropylene, rubber mix-
turas, si'k, vornish
Sheothing material: noiyvinyichlorice, polyurethone
silk, varnish
The lines come either screened or unscreened.
Rodio-fre.uency cables and lines
‘  Rodio-frequency power cables
. Radio-trequency recewing cables and lines
I TV ccmera cables
Winding wires
Conduciar materials: copper, uluminium, resistance
. metals
T poper " Conductor form: - solid 1
j s&ce'is (polyester) conductor round
tieat resistance T Postics {polypiopylene) ’ A - cwranded and fat
c'ae . \ wire
o E3nC ‘ : — tvasted conductor
5o .al purpase
~ Insutating matenal: — varnish {polyester, poly-

. - . ¥ i
anding wires - heaot-kanding

- “a0'cat-resistont
;

, urethane, polyestenmice
. ouiyvinyfarma', polyamide)
= tiansiacmer ol orecstant — ok
T innabe ) - memical snk

tpalyester, palyesteninde)

giass ailk

2naner ming 12 0m
Slumicium min. 20 am

i gaign wog 40 nm?
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AC MACKHINES

Three- [)hJ\L low- \oln"L induction motors

slip-ring raters

Cavaila

. Three-ghase induction niutors

as brare motors w. one or two brake surfaces
built-in multl

wutii-disk brake
Three pha>e induction motors

explosion~procf model also for use
as air-duct ventilator motor

and w.

Three-phase and AC change-speed drives
alrnost lossiess voltage control of three-phase and
single-phase AC induction motors

Single-phase AC motors w. squirrel-cage, available
as standard model or in varions modifications
for domestic appiiances and washing machines

AC Machines
faor < ial cases and field f licati
for special cases and fields of application

Geared motors

— Three-phase shunt motors

— EX'ernal-rotor motors

— Three-phase asynchronous alternators

— Special drives {or hoisting and handling equip-

'3

nent. cranes. smelting plants, ship building,
recipr compressors and refrigerating
machines and as stuff grinder drives

O(.,at.l”\’

Hermetic motor-,
Hvdro-extractor motors
Tra

seiling-field linear motors
Ssynchronous motors and generators

Higzh voltage synchronous motors
unified range

T ——

i
!
!
)
i

SN

DC MACHINES

DC inotors and generators
Tan

1)<

RN 3
Alra nmade.s

4

DC motors

unified range of motors

DC marine motors

DC rolling mill and winder motors
DC motors for rail vehicles

DC lift motors

DC change-speed motors

dustrial robots and

as highiy dvramic feed drives in NC machine to00ls
DC geared motors

DC fan motors

SPECIA?.\I;\CHI.\'ES AND APPLIANCES ‘
Motor gencrator sets

Crane magnets

Electiomagnetically operated clutches and brakes
Electrohydraulic lirear drives

Cenirifugal pumps

Three-phase sirens

Protective relays for transformers (Buchholz relays)
nrotective relays for liguid-insulated and
liquid-cooied equipment

Brush-holders for electric machines

ENGINE DRIVEN GENERATING SETS

Petrol-engine driven generating sets

portable, w. hand starter

Diesel-engine driven generating set
stationary, 'v. clectric starter
on wheeis, w. electric starter

M ACHINES OF THE SMALLEST CATEGORY

Split-pole moters

{or domestic aprliances. data processing ar.? office
eguipment

Commutator motors

fnr single- phase AC and DC

Induction motors
for single-phase AC, standard mndels
versinns

and special

DC tachometer generators
data converiers for reguiating and automatisation

pUrDOses

Resolvers

S e A
e e P
TDO50S

Servomotors

DC miniature motors
as drives in information processing equipment
arid iz ropots

Precision miniature motors

as drives in information precessing equipment

and in robots

Stepping drives

varioUs versions for controliin s and regulating
purposes

Ventilators units

for ventilating and de-acrating microeiectronic coni-
puter svstems. electrical and electronic equipment




Tnerny generating plants with

additional system for energy

generation, such as

— gen2rator conrections

- protective devices for generaters

— unit-cenneacted and intrinsic
unit-connected transformers
incl. protections, control and

information systems

Start-up piants with

- starting and spare transformers
incl. protection, control and
informaticn engineering

- high-voltage plants incl. all
secondary plant parts

Energy distributing plants with

— medium and low-voitage piants
compatible to all conducting
plants for steam generator,
tachc-set, auxiliary plant just as
water treatment, dedusting,
ashes-extraction, lighting

— primary and secondary protec-
tive equipment for consumers

- plants tord.c. current supply

Modern measured value and

information representation incl.

- use cf display technology for
information aggregation on tha-
basis of process and micro-
computer engineering

Allkinds of final control devices
with power amplification

Supply of software for ail the
uaser’s prccesses incl. Installed
micro-computer systems

clectric  corntrcl rcom with

equioment, like

— protsction. signalling, control of
generators, transformers as
well as for important suonh,
equipment of most different
“ub-processes.

Complete cable systems with
assembly accessories

Gaining of measured values
and signal treatment for ail
cccurring process data

Measured value and informa-
tion processing by means of the
most practicable technical so-
luticn, as e.qg.

— applicaticn of firmly wired sy-
stems forregutation, control and
protection on the hasis of
integrated electrotechnical de-
vices

—~ application of freely program-
mable mocular micro-computer
systems far complex tasks with
great processirg depth

- construction of ready-made
units of information processing
of the plug-in type

- cleamess and simple cperation
cdue to standardised module
handling and symbols.

Equipement for process auto-

mation, like

— Measuring, coatrol, regula-
tion, process control rooms
process controf engineering

— power station trainers

remote control equipment
control and regulating systems

to automate starting-up and

slowing down process of the
unit
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i
“ion situztions for rated voltages of 29, 3¢, 50 and 1
insulator 3trings Of zany {ype composadblie. Tuls type of insulators
ig

is puncture-croof even for steep lightning-stroke voltages.

in-ooe insulators are frequently being used for medium-nign

voltages lines, as the tower neignt can be minimized. The insula-
or rnominal voltages of 10, 20 and 30 kV nave been designed
ulation voltages of 12, 24 and 35 kV. The insulators are

(43}
O
"3
)i
'
ul
§

manufactured 1rn accordance with internztiona2l standards,

Cont:ict-line insulators for railway electrification. These insula-

s
e fFor voltages between 1 and 25 kxV. In addition,
1

s for bracket arms and 1nsulators for trans-

r
ufactured. The contact-line insulators are
oroof and suited for use in a number of fields.

t-line insulators manufactured include pine-

C
tors and suspension or strain -type insulators.

(&N

are used for tram or

73}

ne

=N

Insulacors for low-voltage overhnead 1

ence installations.

25}

and electric

'
-
v

'.-_J
3

(D

w

troiley lines, crane

Insulators and bushings for switcngear assemblies include a range

of insulating supports for 1, 1.5, 3 and 5 kV indoor or 10, 20
and 30 kV outdoor installations witan a nominal flexural sirength
of 4,000 to 7,000 N. Insulating supports for 10, 2C and 3" kV or
110, 220 and 2380 kV outdoor installations are also available.

F3 series nas been designed for low-pollution areas, wnereas
tne #N3 series is used in foggy and hign-pollution areas. Treir
exural strengtn 1s between 4,000 and 12,500 N, 3witchgear
husnings are available 1n two typ2s: outdoor-to-indoor and indoor-

o-indoor. Thne rated voltages for outdcor-to-indoor wall bushings
ar< 3, 10, 20, 30, 30 and 110 k¥, with the 1nsulation voltages
3.5, 12, 24, 25, 72.5 and 123 kV, respectively, and the nominal

amperage being oetween 250 z=nd 2,000 A. Rouni-coniuctor busnings

:
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vrereas Halow 35 k¥ flait conduictors ma, be




gs for outdoor and indoor us2
S

20C e 3,150 4, and insulation

al amperage of 1,000 to 3,150 A.
ncludes transformer outdcor

0f between 72,5 and 123 kV at

The busnings, withuot being
o

ve the transformer tank.

orcerains are used for the insulation of current and voltage

transformers, busaings jackets, switch chambers of circult-break-

®
w0

rs, Dressure pipes, compressed-alr circult-breakers, overvoltage

fs

rresters, jackets and casings of hign-voltage test installatiocns
and capacitor enclosures., The dimensions of these porcelains have
been adopted to the particular use, involving a nigh slenderness
ratio, a length of up to 10 m, diameters of up to 750 mm for all
voltzges.,

Cvervoltage arresters are produced for low, medium and high-volt-

ages, The low-vcltage arresters are designed Ffor ncmonal extinc-
tion voltages of 280, SCO and 650 V, with a rated arrester current
of 5 kA. Low-vcoltage arresters are housed in glass casings. Low-
voltage arresters serve to protect electric installations below
1 kV.
Thne range of medium-nigh-voltage arresters include 5 kA controlled
arresters for rated extinction voltages of up to 30 kV, uncen-
ed 10 ki arresters for rated extinction voltages between 12

5 kV, controlled 10 kA arresters of pressure relief class B
witn 3 rated extinction voltage of 12 to 42.5 kV. 10 kA overvolt-
age arresters are primarily used in 2reas with an increased

-

cceranic level., Tne station type offered is a 5 kA arrester of

-
V)

pressure relief class D witn a rated extinction voltage of 1.4 to
30 kV, and the line type 15 included in pressure relief «lass E.
Tre 1iga-vcltage arresters are built in a traditiomal anc a

re
nortened design. In the traditional design, the high-voltage

92}

arrester is designed for 10 kA rated arrester current and rated

®

xtinction voltages between 48 and 135 kV in performance ¢lass 2.
Tre snortened high-voltage arresters are built for 10 kA rated

arrezter current and rated extinction voltages of 72.5 to 390 kV
in performance class 3. If 50 desired, tne high-voltage arresters
may e delivered with an increased leakz2ge distance .
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for 16 2/3 and 50 Hz with an rated extinction voltage of 17

22 x¥V. Tne 2.5, and 10 kA direct voltage arresters nzve bdeen

p)
ted extinction voltages of 0.8 to 4 kV.
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Contacts for hign and low-voltage switches, made of sinter contact

material, are used for a great number of switches. Kombinat VEB

1

Xeramische %Werke Hermsdorf supplies 1ts customers with "Hermet”
contacts made of silver and tuﬂgs:en combined materials.

Tne "Hermet" ccntacts from silver composite materials are sulted
for low-voltage line circult-breakers, contractors, etc.

The Hermet tungsten contacts, which are made of copper and tung-
staen, are primarily used as arcing tips in hign-voltage line
circuit-breakers or, if made of copper/silver/nickel, as arcing
rntacts for low and medium -voltage switches.
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List of tatles ard figures
1. Tables Page
(1) Qutput of selected energy carriers 7
(2) Electric energy producticn end consunmption 79
(3) Annual growth rates of the gross electricity
consumption 3
(4) Annual growth rates of electric energy generation 9
(5) Specific energy consumption per worker and per
1,000 marks of gross industrial production 10
(6) Proportions of different sectors in the GDR's
electric energy consumption 10
(7) Breakdown of electric energy generation by sources
in power system 11
(8) kKein characteristics of the GDR's power system 81
(9) New nuclear capacities 1986-1993 13
(10) Index of gross industrial production by industrial 83
sectors
(11) Output of selected products in electrical engineer-
ing, electronics and instrument manufacture 18
(12) Enterprises, workers and employees by industrial
sectors 1982 18
(13) GIR exports of engineering products 1979-1981 84
(14) Power station installations and power station
equipment 85
(15) Export programme in power station installations
and equipment (excerpt) 87
(1€) Deliveries for condensation, industrial and heat-
ing power stations in the GDR by the factories of
KAB (1955-1980) 28
(17) XKEA exports in 1983 €8
(18) KEA imports in 1983 88
(19) Average output of transformers per year 33
(20) Single units and equipment for electric power
transmission and distribution plants 89
(21) Individual units and devices of high-voltage
testing technique and testing performances for
high and low-voltage 95
(22) Survey of the production programme of the GDR's
cable industiry 96
(23) Export programme (Kombinat Kabelwerk Oberspree) 98
(24) Delivered power cables 10-150 kV between 1960 and
198¢C 38
(25) Sales programme of electric machines (Kombinat
Elektromaschinenbau) 99
(26) Automation plants and electrotechnical equipment
for power stations (Kombinat Automatisierungsan- 100

~ lagenbeau)
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2. Figures

(1)

(2)
(3)

(4)
(5)
(6)
(7)
(8)
(9)
(10)
(11)
(12)
(13)
(14)
(15)

(16)

(continued)
Page

Furds assignad o science and technology 50
GIR's populaticn and persons employed, 1975-1982 56
Saving of working hours by science and technology
in the GDR's national economy 57
Hours worked by one production worker per 1,000
marks of gross industrial production 57
GRP/XMP and energy consumption per capita, ECE
countries, 1980 80
Electric energy generation and consumption (trends) 8
Survey of the GDR's energy grid system (Januar
1982) 82
Maximum urit cepacities and Average installed
capacity of power stations . 12
Index of gross industrial production of the GDR's
main manufacturing sectors 17
lianagement Structure of National Economy in the
GDR, (simplified) 20
Organizational structure of tue GDR's power equip-
ment industry 22
The combine Kraftwerksanligenbau, enterprises and
exporter 25
Co-operation with CLIEA countries in power plant
construction (Thermal Power Station Thierbech) 26
The combine Elektroenergieanlagenbau, export enter-
prises 2nd exporters 30
The combine Kabelwerk Oberspree, enterprises and
exporter 39
The combine Elektromaschinenbau, enterprises and
exporter 41
The combine Automatisierungsanlagenbau, enterprises
and exporter 45
The combine Xeramische VWerke Eermsdorf, enterprises
and exporters 48
Co-operative linkages in case of manufacturing
high/medium-voltage equipment (simplified) 59
Technological szquence of manufacturing three-phase
oil-immersed transformers 60
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ASZRZVIATIONS *)

CDo Central Dispatching Organizetion

CLEZA Council for Lutual Ecornomic Assistance

ECE  Econonic Commission for Europe

™G Germany, Fedsral 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 Autometisierungsanlagenbau

KAB Kombinat Kraftwerksanlagenbau

KEA Kombinat Elektroenergieanlagenbau

KEM Kombinat Elektromaschinenbau

KKWH Xombinat Keramische Werke Hermsdorf

KWO0 Kombinat Kabelwerkx Oberspree

NI’P Net lMaterial Product

SAD Starkstromanlagenbau Dresden

SALH Starkstromanlagenbau Leipzig-Halle

SAR Syrian Arabic Republic

SITC 1International Classification System

TCE Tonnes of Coal Eguivalent

TNC Transnational Corporations

TRD Transformatoren- und Rcéntgenwerk Dresden

TRO Transformatorenwerk Berlin

UNCTC United Nations Centre on Transnational Corporations
UNIDO United Nations Industrial Development Crganization
UXCTAD United Nations Conference on Trade and Development
VEB Nationally owned firm

*)excl. technical terms, units, and other symbols







