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| nt roducti on

This report was prepared by the secretariat in accordance with the
deci sion taken by the Wirking Party on Electric Power at its fourth session
(ENERGY/ WP. 2/ 7, para. 11 (viii)). It represents the section of the annua
report on national equi pnment plans and policies and includes information
provided by countries during the fourth session and/or transnitted to the
secretariat before 15 June 1994, Statenments were subrmitted by the foll ow ng
countries: Belgium France, Germany, Hungary, Italy, Norway, Poland, Ronmani a,
Russi an Federation, Spain, Sweden, Switzerland, Turkey and the United Ki ngdom
of Great Britain and Northern Irel and.
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BELA UM
[Oiginal: French]
[3-5 May 1994]
1. The slowdown in electricity consunption which began in the fourth

quarter of 1992 continued in 1993. Despite the sluggi sh econony, electric
power consunption did increase slightly, showi ng average growth of 1.2% over
1993 as against 3.4%in 1992

2. Apart fromthe last two nonths of the year when, especially during the
long cold spell in Novenber, there was a marked increase, consunption renai ned
al nost stabl e nonth-on-nonth from 1992.

3. Basi ¢ i ndustry, which was nuch harder hit by the recession than other
sectors, consuned less electricity, particularly at the beginning of the year
There was, however, a perceptible inprovenent in sone industries over the |ast
few nonths of the year.

4. The total production figures for Belgiumindicate a 2% drop from 1992.
The di fference between consunption and production is the result of energy
novenents to and from abroad and the energy required for punping. |In 1993,

total foreign trade in electricity (inports plus exports) anounted to
12,862 GM, or 18.8% of the power drawn. Energy for punping anounted
to 1,012 GM.

5. In ternms of generating mx, nuclear power stations accounted for 58.9% of
total production. The extremely high availability of all Belgium s nuclear
facilities is worthy of note. Conventional thermal stations accounted for
39.6% of total output; solid fuel, 23.8% gas, 13.4% liquid fuel, 1.8% and
recycled steam 0.6% The balance (1.5% cane from hydroelectric and ot her
facilities.

6. As regards current installations, units answering particularly to the
obj ective of reducing CO, were brought on line in 1993. The Drogenbos 460- MV
conbi ned-cycle unit was started up and is due to conme into industria
operation at the beginning of 1994. The gas turbines, rated for the same
power output, at the Seraing conbined-cycle unit were also fired up, and the
steamturbine will be started early in 1994; the unit will go into industrial
operation over the same period.

7. In ternms of cogeneration, Electrabel brought a 36-MANgas turbine, the
exhaust gas fromwhich is recovered to generate steam for nearby industry,
into service at Langerbrugge in 1993. A similar 36-MNunit was brought into
service in Antwerp under a cooperative agreenment with ESSO to generate
electricity and steam Another 22-MN cogeneration unit built in cooperation
wi th Phenol chenmie in Beveren is in the process of start-up, and will be
brought into service early in 1994,

8. Repl acenent of the steam generators in reactor 3 at the Doel nuclear
pl ant rai sed the nomi nal output of the reactor by roughly 70- MV as of
nm d- Sept emrber 1993.
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9. In renewabl e energy, a snall hydroelectric plant was brought on line in
the province of Liege. A new 1-MNunit was added to the wind farmin
Zeebr ugge.

10. A nunber of snmall power/heat units were al so brought into service by
producer/distributors and industrial in-house generating facilities.

11. As for the future, a 24-MNTfI| uidized-bed unit burning coal wastes wll
be brought into service early in 1994, The sector has a 25% stake in the
Chooz Bl and B2 (2 x 347.5-MAN nuclear reactors, which are due to start up in
late 1995 or early 1996. Also in 1995 there are plans to bring a 50- M unit
for the conbined production of heat and power on line in CGhent.

12. As regards planned installations, plans to build conbi ned-cycle units to
cone on line by 1997 in Ghent and in Herdersbrug, near Bruges, are under

consi deration. The equipnent installed there would al so corme under the
headi ng of noves to reduce CO, eni ssions.

13. A sectoral agreenent on reduced SO, and NQ, eni ssions, signed on

18 Cctober 1991, requires an initial contractual target for reductions in such
em ssions to be nmet in 1993. The undertakings given to the authorities have
been fully respected.

14. The transm ssion network grew in 1993 by 10.3 km of 380-kV lines, 10.6 km
of 150-kV lines, including 3.7 kmof cable, and 10 km of 70-kV cabl e.

15. At a time of clear downturn in business investnent, investnent outlays in
the electricity sector will be on the order of 37.9 billion francs in 1993, as
against 33.8 billion francs in 1992, in addition to investnments in France in

t he Chooz nucl ear plants, where Belgiumis share is put at 3.2 billion francs
in 1993 as against 2.8 billion francs in 1992.

16. Average annual electricity prices increased by roughly 1.3%in 1993 for
all major categories of consunmer. This increase, belowthe inflation rate (of
roughly 2.7% averaged over the year) was due to linted growmh in cost

par aneters.

17. Tariffs remai ned unchanged in 1993.

18. Under its "overall plan", the Governnent has asked the electricity and
gas sectors to reduce the burden on consuners by 2,000 nmillion francs in 1994.
The reduction will be acconplished through wage restraint measures inposed by
the Government, and a collection of matching measures which the Electricity
and Gas Watchdog Conmittee is expected to announce in early January.

19. Electricity prices should therefore fall in real ternms in 1994.
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[Oiginal: English]

[3-5 May 1994]
|.  PRELIM NARY REMARKS

20. The trends observed in the electric power industry in the eastern and
western parts of Germany continued to differ widely in 1993. The foll ow ng

wi Il therefore begin by discussing the figures separately, broken down into
the so-called "new' Laender in the east and the "original" Laender in the west
of Gernmany.
1. TRENDS IN THE ORI G NAL LAENDER
A Qitline

21. In 1993, the trend in electric power consunption was characterized by bad
cyclical situation and nild weather conditions. Goss electricity consunption
fell in 1993 by 1.2%from 458.0 Twh to 453.0 TWh. At the same tinme, there was

a slight export surplus of 0.2 Twh.
producti on decreased by 2.0% i.e. nore strongly than gross power consunption.
At 103.3 Twh, total power station capacities for electric power generation
declined by 0.2% agai nst the preceding year.

At 453.2 TWh, gross electric power

B. Power consunption

* Data for 1993 are prelimnary.
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22. Whi I st 1992 still saw a gross national product (G\P) expansion of 0.8% a
visible contraction of -2.3%was recorded for 1993.

23. A substantial cyclical decline was recorded by the capital goods industry
and, especially, in the autonobile industry (-8.0%.

C. Power production

1. By operators

24, In 1993, gross domestic power production totalling 453.2 Twh was 9.2 Tw
less than in 1992. The power production of public utilities fell by 2.1%
(8.4 TWh) to 391.4 Twh and that of industry by 1.8% whilst the Federa
Rai | ways saw only a slight decrease of 0.3% |Industry and the Federa
Rai | ways toget her produced 61.8 Twh.

2. By energy sources

25. The following is a breakdown by energy sources:

(a) Gross nucl ear power production dropped noticeably in 1993, i.e. by
3.3%to 153.5 TwWh. However, contributing 33.9%to electric power generation
t he nucl ear power share continued to be considerable. As regards the
electricity supplied by the public utilities, nuclear power's contribution
amounted to 38.9% thus continuing to provide the |argest share of all the
ener gy sources;

(b) Electricity generated on the basis of hard coal is likely to have
increased by 2.3% In particular, power production by public utilities would
seemto have grown (presunably by +4.3%. A total of about 144.7 TWh was

produced on the basis of hard coal, i.e. sone 3.2 TWh nore than a year
earlier. At the sanme tinme, however, nore than 85% of electricity generated
fromhard coal still relied on donestic supplies. The share of hard coal in

total electricity output was roughly 31.9% The contributions of hard coal to
el ectric power production was thus nore or |less equal to that of nuclear
energy. Wth its share of al nost 45% hard coal renmined by far the nost

i mportant input fuel for industrial and Federal Railway power stations;

(c) Electricity production on the basis of lignite decreased
significantly against 1992, i.e. by 6.0%

(d) Ceneration by natural -gas-fired public power stations dropped
heavily by 3.8%to 17.7 TWh in 1993, whereas the use of natural gas in
i ndustrial power production rose slightly by 0.8% (12.3 TWh) in 1993;

(e) The use of heating oil as an input fuel fell by 18.7% agai nst the
preceding year. At sonme 8.7 TWy, its total contribution was only 1.9% of
aggregate electric power production, thus placing it at an extrenmely |ow | eve
by international comnparison;

(f) Favour abl e water conditions throughout Europe resulted in a rise of
hydr opower production by 3.1%to 20.1 TWwh. The other renewabl e fornms of
energy played only a minor role.
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D. Power station capacity
26. Install ed power station capacity in the western Laender of Germany saw a

slight decline of about 200 MNWto 103.300 MW The total, end-1993 gross

maxi mum capacity of all power stations showed a share of about 43% (some
44,850 MN accounted for by hard-coal-fired and lignite-fired power stations,
whi I st the share provided by nucl ear power stations was about 23% (roughly
23,890 MW .

27. At 26,000 MV oil- and gas-fired capacity dropped by about 400 MVto
roughly 26,000 MNVin 1993. This type of capacity is mainly used for reserve
and peak-1load purposes. At 11,600 MN lignite-fired power station capacity
fell by about 600 MN

E. Line developnent and international grid

28. In 1993, a 380 kV dual line over a length of about 140 km and a 220 kV
[ine over a length of 40 km were conmmi ssi oned.

F. Investnent by public electricity utilities

29. After gross fixed investnent by public utilities had risen by +11%to
about DM 10.6 billion in 1992, another sharp rise of 17%to DM 12.4 billion is
expected for 1993. However, the target figures suggest a stronger decline in
the future. New plants will be built only to replace existing ones.

G Electricity prices

30. The I evel of prices and average revenues of the Gernman electricity supply
i ndustry renmai ned nore or less constant in 1993. 1In the field of industria
consunption, prices are likely to have dropped slightly by 0.2% while in the
field of tariff consumers, especially households, an increase of 1.4%is to be
expected. The coal levy declined slightly from7.75 to 7.5% The average
revenues (including coal |evy, wthout val ue-added tax) anounted to about

25.95 Pf/kwh for tariff customers (+1.4% and 16.09 Pf/ kW for special

contract custoners (-0.2% . This neant a real decrease in the price of
electricity in the light of an overall inflation rate of 4.2%

[11. THE NEW LAENDER

A. Overall picture

31. The continuing structural adjustnment process of the econony resulted in
a 2.4%decline in gross electricity consunption in 1993 from73.2 TW to
71.5 TWh. Inports went down by 2.6%to 3.9 TWh and exports by 3.9%to

5.3 TWh. G oss power production fell by 3.0%to 72.9 TWh. 1In spite of the
decline of unscreened lignite by 2.2% this energy commodity dominated with
its share of 92.3%as in the preceding year

B. Power consunption

32. The 1.7 TWh decline in electricity consunption relative to 1992 was
primarily due to the fall in denmand by industry. Detailed data are not yet
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avail able. As in 1992, the process of industrial contraction and
restructuring was felt throughout 1993.

C. Power production

1. By operators

33. In 1993, gross power production totalled 72.9 Twh, thus falling 1.8 Twh
fromthe 1992 level. The nmain decline was recorded for industry at 1.6 TW
(1.2 TWh thereof on the basis of lignite), whilst the decline registered for
public electricity utilities was only slight, i.e. 0.3%to 61.2 TWh. On the
ot her hand, electricity production by the Deutsche Rei chsbahn, at 0.2 Twh,
reached the 1992 | evel

2. By source of energy

34. The contributions of the various energy sources were as foll ows:

(a) The nost inportant contribution to electric power supply was again
provi ded by unscreened lignite, which raised its share of aggregate power
production slightly to 91.5%

(b) Al t hough the share of hard coal decreased relative to 1992, it does
not yet play any noticeable role with a share of 0.4% of total production

(c) The input of heating oil, at 1.1 Twh, fell slightly conpared with
t he precedi ng year, providing only 1.5% of aggregate power production;

(d) The use of natural gas, at 2.4 Twh and a share of 3.3%of tota
electricity production, practically remained at the pre-year |evel;

(e) The share accounted for by hydropower (basically punp storage
units) increased in 1993 from1.6 Twh to 1.7 TWh because of favourable water
condi ti ons.

D. Power station capacity

35. There was a decline of about 100 MVin installed power station
capacity in the conventional sector to 19,375 MNW This fall was accounted
for by a nunber of smaller lignite-fired power plants. Unscreened-lignite-
fired power stations, providing 14,500 M\ had a 75.2% share of total

end- 1993 gross nmaxi num capacity whereas the remaini ng share was account ed
for by hydropower (9.0% that, to a large extent, is used for reserve

and peak-1|oad demand, and by natural gas, heating oil and other fuels
(12.2%.

E. Line developnent and international grid

36. The 380 kV dual line has a length of 4,600 km while the 220 kV line

is 6,400 kmlong. The synchronous interconnected power transm ssion system
between the grids in the eastern and western parts of Gernany is expected to
be commi ssioned at the end of 1994. Four 380 kV dual |ines nust be built for
secure supply with the interconnected power transmn ssion system of the
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hi gh-vol tage network in eastern Gerrmany (VEAG. The Redw t z- Renpt endorf and
the Hel nstedt-Wlnirstedt lines are already operating. The other two |ines
are either in a licensing stage or under construction

37. Since the Berlin Senate decided in April 1991 that a large portion of the
nmuni ci pal 380 kV network was to be installed as an underground cabl e system

i nstead of the original overland system it will take nore time to hook up

West Berlin's separate network with that of the western Gernman grid. The
linking of the interconnected power transm ssion systemto that of the UCPTE
wi Il thus presumably not be possible before the winter of 1994/1995. To cope
wi th bottl enecks, 110 kV cables were hooked into the East Berlin network at

the end of 1992.

38. Si nce June 1993, the 600 MWV direct-current tight coupling has pernitted
direct electricity exchange between the Czech Republic and the western German
grid.

F. Investnent by public utilities

39. For 1993, sone DM 4.7 billion in gross fixed investnment is expected.
This increase (+53% agai nst 1992) is to be explained by investnents in
producer plants, which are alnpbst twice as large at DM 1.8 billion. However,
the focus of investment is the electricity grid whose share (DM 2.4 billion)
was over one third up on the pre-year value. 1In view of the poor conditions
of the production facilities, there is a great need for nodernization and
repl acenent.

V. ELECTRI C POAER SUPPLY | N GERVANY AS A VWHOLE

40. The following are the 1993 electricity supply figures for the territory
of united Cernmany:

1993/ 1992
(per cent age)
Gross power consunption 524.5 GM -1.4
Gross power production 526.1 GM -2.1
Export bal ance 1.6 GM -
Total capacity 122. 6 G -0.2

41. Al t hough energy production in the new Laender is to a |l arge extent based
on lignite, the energy supply in united Germany renains diversified and

bal anced. At slightly less than 29.2% nucl ear power accounts for the highest
share of electric power production. The share taken by lignite lies at 28.1%
whi l e hard coal accounts for approximately 27.5% The renaining electricity
is produced mainly fromnatural gas, heating oil, and hydropower.

HUNGARY

[Oiginal: English]
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. CHARACTERI ZATI ON OF GENERAL ENERGY CONSUMPTI ON
42. In 1993, industrial production was higher than that of the previous

year, by about 4.3% The sale of main agricultural articles increased by
about 3.5%

43. Hungary's total energy consunption in 1993 was 1,067 PJ, according to
prelimnary cal cul ati ons, 0.9% higher than in 1992.

44, Wthin the total energy consunption, the share of the produci ng branches
amounted to 47.5% 1%/ ess than the previous year

45, Donesti c energy production was 48.4% Domestic coal production
reached 14.6 million tons, production of crude oil anbunted to about
1.8 million tons, and production of natural gas was about 4.75 billion n?.

1. ELECTRICI TY CONSUMPTI ON

46. Foll owi ng the 1989 stop in the increase of the gross electric power
consunption and the fallback of 1990-1992, an 0.5%i ncrease in demand was
experienced in 1993.

47. The el ectric power industry applied nmonthly instead of binonthly billing
with nost consuners since nmid-1992, so the total net consunption shows an
illusory decrease in 1993.

48. The hi ghest peak | oad occurred in the electric power system

on 6 January 1993, ampunting to 5,612 MV It represents a slight reduction
of 1.5% as conpared to the previous year but was hi gher than expected. The
nont hly average peak | oad was 4,728 MN 6 MNIless than the value of the
previous year. No consuner dermand reduction had to be inposed in 1993.

[11. ELECTRI C POAER PRCDUCTI ON

49, Production of electric power in Hungarian power stations anounted to
about 32.5 TWh, 1.2 TWhigher than the previous year, because of a reduction
in the inportation of electric power.

50. Produci ng availability of the nuclear power plant at Paks was decisive in
t he production of electric power in Hungary, which achieved 13,796 GMW in the
1,760 MV of built-in capacity with 4,440 MNPWR type units, that is, 1.2%Iless
than the highest result to date. The share of its production was 42.4% within
t he donestic production of electric power. The share of coal-fired power

pl ants reached 27.8% (28.9%in 1992) and that of hydrocarbon-fired power

plants was 34.8% (21. 7% in 1992).

V. EXCHANGE OF ELECTRI C PONER
51. Inthis field the essential change continued in Hungary in 1993. The

bal ance of inport-export fell by 2,474 GM, which neans a reduction of 28.6%
and its share decreased about 10% of the total electric power available for
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consuners (in the 1980s it was about 25%. Wthin this inport, 851 GMWM was
connected with barter contracts of trading conpanies. The market changed, the
domi nant role of the long-termtransfers fromthe former Union of Soviet
Soci al i st Republics decreased and Hungary purchased energy fromdiversified
mar kets, such as Pol and and Germany. The market forces are grow ng.

V. | NVESTMENTS
52. In the field of production, the 143 MWV conbi ned cycl e gas turbine
i nvestment was finished at the Dunanmenti power station and the test operation
began in the last quarter. The extension with a gas turbine |ike Dunamenti at
Budapest Power Station Conpany began in 1993.

53. In the field of transm ssion systens, the 400 kV |line Gyor-Wen DC and
back-to-back station between Hungary and Austria were put in service.

VI . PERSPECTI VE

54, An upswi ng of power consunption nmay take place in the md-1990s. The
total consunption in the year 2000 could be in the nei ghbourhood of:

- 37 TWh (peak load: 6,100 MY at a snmall increase in demand;

- 40 TWh (peak |l oad: 6,600 MN at a nediumincrease in denand,;

- 45 TWh (peak load: 7,400 MN at a big increase in demand.
We count on nedi um demands that seemto be nore realistic. The medi um dermands
nmean that at the end of this millenniumwe will achieve again the biggest
consunption reached ever (that of the year 1989).
55. The Iife expectancy of the main parts of our power stations was planned
to be about 25 years, but nost of the equipnent still in operation is much
ol der than that. The standard of efficiency, environmental pollution and

uneconom cal operation are the grounds for shutting them down.

56. In the mediumterma second gas turbine unit may be put into operation at
Dunanenti Hoer omi and | ater on another one at Budapest Power Station Conpany.

57. In the next phase, between 1996-2000, in case of a mediumincrease a
capacity of 2,100-2,400 MV should be fitted in the plans.

VI1. ENERGY POLICY, ELECTRICITY ACT, PRI VATI ZATI ON

58. Parliament adopted a new Hungarian Energy Policy on 23 March 1993. The
parliamentary decision includes the foll ow ng:

(a) The Government shoul d ensure security of supply, taking account of
the environnent, and reducing the unilateral inport dependency;

(b) The Government shoul d prepare an energy conservati on progranme;
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(c) The Government shoul d ensure harnoni zation of interest of the
coal mnes and the power industry fromall aspects (human, economic, etc.);

(d) New | egi sl ation regulating the power industry, in conpliance with
the Il egislation of the European comunity, shall be prepared.

59. To inplenment the decision, a new electricity Act was prepared.

On 6 April 1994, the Hungarian Parlianment voted through an Act regul ating the
electricity industry and creating the conditions for eastern Europe's first
whol esal e power privatization.

60. The Act breaks the national nonopoly on electricity generation and
distribution held by the electricity utility, WM allows for independent
utilities and establishes the basis for a division between power generators,
transm ssion and distributors.

61. Crucially, the legislation establishes a |legal framework for setting
prices. The privatization tenders are due in nid-1994, follow ng governnent
approval. At the preparation stage the authorities intend to allow conplete

foreign ownership in four generating conpanies that rely largely on coal-fired
power plants and require nodernization. However, the State plans to retain a
stake of 25%in three |arger conventional power conplexes and to keep ful
control of the Paks nucl ear power station, and transnission. Privatization
will begin with the distribution conpanies.

| TALY

[Oiginal: English]
[3-5 May 1995]

.  THE ENERGY SECTOR I N 1993

A.  The nacroeconom c setting

62. In 1993, Italian econonmic activity was very noderate: gross donestic
product (CGDP) decreased by around 0.7% (+0.9%in 1992) and industria
producti on decreased by 3% (-0.6%in 1992).

63. The noderate decrease in CDP in 1993 was paralleled by an energy
intensity decrease of 0.7% (-0.4% per year in the 1983-1993 period), whereas
the electric intensity increased by 1.4% (+1. 0% per year in 1983-1993 peri od).

B. The energy setting

64. The 1993 total energy requirenments including bunkers decreased

by 1.4% (+0.8%in 1992) reaching 165.9 nillion tons of oil equivalent (Moe),
i.e. down by 2.3 Moe versus 1992 (in 1992, its increase versus 1991 was equa
to 1.4 Moe). 1|In 1993 hydrocarbons covered 81% of total energy requirenments

(as in 1992) and the shares of natural gas and oil renmained unchanged

(25% and 56% of total energy requirenments).

65. In 1993, donestic production of primary sources (32.4 Moe) covered 20%
of total demand. The production of solid fuels (4% of total production)
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decreased by 9.6% versus 1992. The production of natural gas (49% of total
production) increased by 7.9% and supplied 38% of total natural gas
consunption. GO production (14% of total production) covered only 7% of
total oil consunption. Primary electricity (hydro and geothernal) was nore or
| ess equal to that of 1992 and covered 33% of total production.

66. Energy net inports, including stock changes, confirmed their key role in
the supply of total energy requirenents: out of 133.5 Moe inported

(136.7 Moe in 1992) the share of oil products was 66% (as in 1992), natural
gas was 20% (as in 1992), solid fuels was 7% (as in 1992) and prinmary
electricity 7% (6% in 1992). The energy dependence on inports decreased from
81.3%in 1992 to 80.4%in 1993.

67. Ener gy dependence on inports was 80% (81%in 1992) and this vulnerability
is to be placed agai nst an international background where al nost all

i ndustrialized Western countries inproved their energy self-sufficiency after
the first oil crisis. The general 1993 picture thus appears to substantiate
the wide structural gap between the energy system of other industrialized
countries and the Italian one.

68. The large Italian reliance on inports had severe repercussi ons on

the country's energy bill (i.e. paynents to foreign countries for the
purchase of energy sources) which was 22,000 billion lire in 1993, an
increase of 2,000 billion lire. The energy bill was greater than in

1992 (+9.5%, despite the falling trend in oil prices (-9.8% and that due
to the worsening of the lira US$ exchange rate in 1993 (+26%.

69. Total final energy consunption 121.3 Moe (net of bunkers and of

non- energy uses) decreased by 1.3% with different trends in the various
econom ¢ sectors. It decreased by 3.8%in industry as a result of the |ack of
dynamismin that sector. |In agriculture it increased by 3.4% in the
transportation sector it increased by 1.1% and in the "civil uses" sector it
i ncreased by 0.4%

C. The electricity denmand

70. Electricity demand on the national grid (see table) grew by 0.7%
(+1.6%in 1992) reaching 246.5 billion kWh (244.8 TWh in 1992). The share of
total domestic energy requirenments supplied by electricity went from56.1 Moe
in 1992 to 56.2 Moe in 1993, electricity penetration remaining fairly
constant (33.9%in 1993 versus 33.4%in 1992. Fossil fuels accounted

for 36.9 Moe versus 37.5 Moe in 1992 (-1.79%.

Italian electricity balance in 1993

1992 1993 Changes in
M oe ™Wh M oe ™Wh % 1993- 1992
Hydro 10. 07 45.78 9. 80 44.7 -2.4
Geot her nal 0.76 3.46 0. 80 3.7 6.9
Conventi onal Ther nal 37.53 177.00 36.94 174. 6 -1.4
of whi ch:
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Solid fuels (1) 5.81 25.81 4.74 21.3 -17.5
Natural Gas 7.22 35.17 7.94 38.6 9.8
Q| products (2) 24.50 116.02 24. 26 114. 7 -1.1
Total Production 48. 36 226. 24 47.54 223.0 -1.4
Net |nports (3) 7.77 35. 30 8.70 39.4 11.6
Total availability 56. 13 261.54 56. 24 262. 4 0.3
Auxi liaries Services 11. 80 11.7 -0.8
Punped st orage 4.95 4.2 -15.2
Electricity demand 244,79 246.5 0.7
FI NAL CONSUMPTI ON 228.01 229.0 0.4
- Agriculture 4.33 4.5 3.9
- Industry 115. 84 114. 3 -1.3
- Transportation 6. 49 6.5 0.2
- Tertiary 45.61 47.3 3.7
- Residenti al 55.74 56.4 1.2
(1) Coal, lignite and other fuels.
(2) Fuel oil, gas-o0il, light distillates, residual refinery-gases and
oi | coke.

(3) ENEL Includes net inports from National Third Producers.
71. Availability of electricity for consunption (gross generation plus net
i mports) recorded 262.4 billion kWh (+0.3% versus 1992). Net inports rose

from35.3 TWh in 1992 to 39.4 TWh (+11.6%, thus accounting for 16.0% of tota
electricity demand.

D. The electricity supply
72. The increase of demand (1.7 TWh) was supplied by greater inmports from
abroad (4.1 TwWy) covering the decrease in national production (-3.2%.
In 1993 versus 1992, analysis by energy source reveals the foll ow ng:
(a) Hydroel ectricity decreased from45.8 to 44.7 TWh (-2.4%;
(b) Ceot hernal generation increased from3.5 to 3.7 TWh (+7%;

(c) Ceneration fromsolid fuels 1/ decreased from 25.8
to 21.3 TWh (-17.5%, with a 10%inci dence on total generation (11%in 1992);

(d) Ceneration fromnatural gas increased from35.2 to 38.6 TWh (+9. 8%
with a 17%inci dence on total generation (16%in 1992).

(e) Use of oil products decreased from 116.0 to 114.7 TW (-1.1%,
mai nt ai ni ng the sane inpact on total generation (51%.

E. Electricity consunption

1/ Coal, lignite, blast furnace gas, coke-oven gas and ot her fuels.
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73. Electricity consunption (total demand net of |osses) grew from 228.0 TwWh
in 1992 to 229.0 TWh in 1993 (+0.4%, with different trends according to
economic sector. In agriculture, it grew by 3.9% (+2.4%in 1992). In
industry, it decreased by 1.3% (+0.6 in 1992), reflecting the negative trend
of industrial activities. |In transportation, it grew by 0.2% (+1.8%in 1992).
In the "civil uses" sector (services and residential), it increased by 2.3%
Consunption rose in the services sector by 3.7% (+5.6%in 1992); and in the
residential sector by 1.2% (+1.9%in 1992).

F. Balance between peak demand and capacity

74. Peak demand on the national grid as registered on 1 Decenber 1993

i ncreased from 40,000 MV (35,800 MNVon the grid of the Ente Nazional e per
|'"Energia Elettrica (ENEL) to 41,000 MN (36,800 MVWon the ENEL grid).

In 1993, the gross capability of the Italian power system grew by 1,900 MV
reachi ng 65, 800 MN

1. THE ELECTRI CI TY | NDUSTRY

75. In ltaly, the electricity service is provided by multiple operators:

ENEL (the main one with approxi mately 90% of the custoners). Some tens of
local utilities (rmunicipalities) and sone hundreds of snall private
enterprises. Furthernore, a substantial share of electricity generation (12%
is represented by industrial self-production, which is not subject to
particul ar constraints. However, in this nmulti-operator environment ENEL has
the full responsibility for ensuring an adequate supply of electricity for the
whol e country.

Ente Nazionale per |'Energia Elettrica

76. The structure of the Italian electric industry was established in 1962 by
the electricity nationalization |aw, by which a State-owned conpany, ENEL, was
vested with the responsibility for the country-wi de electricity supply

service, as well as for the planning and nmanagenent of the generation system
the interconnected transmission grid and the distribution network.

77. By Act of Parlianent of 11 July 1992, the Italian Governnent took the
decision to privatize some undertakings carrying out activities of an

i ndustrial or comrercial nature. The new conpani es have i ssued shares of a
total value equal to the net fixed assets given in the |ast bal ance sheet.
The shares have been allocated to the treasury and the revenue obtai ned by
their sale will be used to reduce the national debt and to bal ance the
CGovernment's books. Thus, in July 1992, ENEL becane a private conpany

(ENEL S.p.a.), with a share capital of about 12,000 billion lire still all in
t he hands of the Treasury.

78. The ai m of the new conpany as set out in article 4.1 of its Statute, is
to generate, inport and export, transmt, transform distribute and sel
electricity in Italy and el sewhere. The conpany is in charge of any other
related or conplementary activities. ENEL may al so carry out the foll ow ng:
consul tancy and engineering activities in Italy and el sewhere in the fields
defi ned above; any operations contributing to its ains (property narket and

i nvest ment operations and conmerci al -i ndustrial -financial activities except
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for collecting public savings). Finally, ENEL may hold shares and interests
i n other companies or undertakings, in Italy and el sewhere, having sinilar or

conpl ementary ains and nay give real and/or personal security for its own
bonds and those of others.
NORWAY
[Oiginal: English]
[3-5 May 1994]
. CONSUWPTI ON

79. The energy-intensive industries'
was 0. 7% hi gher than in 1992. However, the change in consunption was sonewhat
different in the three main groups of energy-intensive industries. The
consunption in the iron, steel and ferrous alloys industries increased

by 6.6% the consunption in the aluminiumand other netal industries increased
by 1.4% whereas in the chemical industry the consunption decreased by

about 15.9%

consunption of electricity in 1993

80. The gross general consunption (households, other industries, etc.)

i ncreased by 3.5%from 1992. However, adjusted for tenperature conditions,

t he general consunption shows an increase of 1.7% which is about the same as
average over the last five years.

I1. ELECTRICI TY PRODUCTI ON AND GROSS CONSUMPTI ON ( TWh)

1992 1993 Per cent age
change
Ener gy-i ntensive industry 28.3 28.5 0.7
+ Ceneral consunption 70.8 73.3 3.5
= Goss domestic consunption (excl. 99.1 101.8 2.7
el ectric boilers)
+ Electric boilers and punped storage 9.0 9.8 9.3
(occasi onal power)
+ Exports (incl. losses) - Inports 9.4 8.4
= Production 117.5 120.0 2.1
Ceneral consunption adjusted for 72.4 73.6 1.7
tenmperature conditions
I11. PRODUCTI ON

81. Prelimnary figures for
of 2.1% conpared with 1992

1993 show an increase in electricity produced
Since the electricity production systemin Norway

is alnost entirely based on hydropower,
run-of f during the year.
somewhat above average.

In 1993 the run-off

the production is dependent on the
in nost parts of the country was
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V. DEVELOPMENT

82. In 1993 a total of 52 MWNcapacity was added to the production system of
whi ch all was hydropower. The nmean annual firm power contribution to the

i ntegrated system of these additional was about 0.2 Twh. There is reason to
believe that the rate of developnment will remain this low for the next few
years. The approval of watercourse protection plan No. IV by the Storting
(parlianent) on 30 April 1993, has brought the hydropower potential in river
systenms protected from devel opnent up to 35 Twh.

POLAND

[Oiginal: English]
[3-5 May 1994]

. ELECTRI C ENERGY CONSUMPTI ON

83. The net consunption of electric energy in 1993 anounted to 98.9 TwW and
was approxi mately 1.5% higher than in the previous year. The |largest increase
i n consunption was observed in industry (+3.4% - for the first tine since
1990. It was the result of inproved econony and achieving the increase of CDP
of about 4% as conpared with 1992. An adverse situation was observed as far
as the electric energy used by minor consuners for household and for
agriculture is concerned. For these groups of consuners an increase was
recorded up to 1992 but a certain decrease (approximately 1.3% occurred in
1993. This was mainly due to the rise in the price of electric energy
(approxi mately 35% which in 1993 was higher than the total inflation rate.
The introduction of VAT in July 1993 (7% for electrical energy) caused an
additional increase in electric energy prices.

84. At the end of 1993, the electric energy prices were equal to:
3.6 USc/ kwWh for industrial consumers at high voltage;
5.6 USc/ kwWh for small consumers at | ow voltage;

4.3 USc/ kwh for household and agriculture at |low voltage (all prices
excl udi ng VAT).

85. The consunption of electric energy for househol ds dropped in 1993
to 1,818 kW per consuner (1,848 kW per consuner in 1992). The follow ng
structure of the electric energy consunption was recorded in 1993:

I ndustry and other |arge consumers - 54. 8%
Electric railway transport - 4. 7%
O her consumners supplied at LV - 40. 5%
of which: household - 18. 4%

agriculture (farms) - 6. 4%
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86. The hi ghest denmand occurred on 1 Decenber, anounting to 22,700 MV
signifying an increase by 1,200 MVover the 1992 figure.

1. ELECTRI C ENERGY PRCDUCTI ON

87. The total electric energy production in 1993 in hone electric power
stations was equal to 133.4 Twh, i.e. 0.5%nore than in 1992. Approxi mately
94% of the electric energy produced in utility power stations (124.3 TWh) was
fed into the Polish power grid, while the energy fromindustrial thermal power
pl ants was consunmed mainly by self producers (ca 9.1 Twh or 6% .

88. The structure of electric energy production by public supply was as
fol |l ows:

52.5 TWh (42% - in electric power stations fired with brown coal
68.9 TWh (55.1% - in electric power stations fired with hard coal
3.5 TWh (2.8% - in hydroelectric power stations.

89. Uility thermal power stations consuned 66.2 nillion tons of brown coa
(average calorific value - 8,300 kJ/kg) and 40.8 million tons of hard coa
(average calorific value - 21,320 kJ/kg). The low calorific value of hard
coal is the result of using only a snmall ampount of enriched fuel. The
situation in this field should be inproved during the next few years.

The p.u. fuel energy consunption for the gross electric energy production
amounted to 10,220 kJ/ kwWh (brown coal) and 8,890 kJ/ kW (hard coal).

Ei ghteen per cent of electric energy production is realized in a conbined
cycle: heat and power production. The heat production in conbined heat and
power (CHP) stations anmounted to 195 TJ in 1993.

90. The share of electric energy production in hydropower stations was
relatively small, i.e. around 2.6% of the total production (50% of this
producti on was gai ned from punped- storage hydropower stations). The nunber of
smal |, private hydropower stations has been increasing systematically.
However, the energy fromsuch stations constitutes but a small part of energy
produced in the system

91. The installed capacity of all electric power stations equalled
to 32,748 MNVin 1993.

[11. ELECTRICITY EXCHANGE, | NVESTMENTS

92. El ectric energy inmports from Germany and Ukraine were relatively
small: 4.4 TWh from CGerrmany and 1.0 Twh from Wkraine. The main export of
electric energy was directed to the Czech Republic (4.7 TwWh) and to Gernmany
(3.3 TWh), approximately 3.3 TWh was exported to Austria and Switzerl and
(through the Czechosl ovaki an and Hungari an systens).

93. The first generating unit of 360 MNVWwas conmissioned in the power station
ool e and put into operation. Also, a new unit was put into service in CHP
station [,6dz IV, having a capacity of 105 MW The capacity of industrial CHP
stations has increased by 82 MWVafter conm ssioning new units.
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94, As far as the electric power networks are concerned, two new 400 kV |ines
have been comi ssi oned:

- Gdahsk - QA sztyn, length of 137 km
- M Iosna - Nur - Narew, length of 164 km

95. The new 400 kV lines serve for a better and nore reliable supply of
northern Pol and.

I'V. ENERGY POLI CY

96. Further progress has been observed in the realization of the
restructuring progranme in the electric power sector in 1993. It is expected
that a new i nproved version of the draft of the energy law will be di scussed
in Parliament in 1994. After its approval the market rules will be introduced
step by step.

97. The features of the electricity market have to be consistent with the
overall situation of the Polish power system particularly with ways desi gned
to neet financial needs for indispensable new and noderni zed capacities.
Ther ef ore desi gned market nodels forma sound basis for industry to make a
progressive transition to a nore fully conpetitive power industry over the
next 10 to 15 years. The following initial commercial arrangenments will be
est abl i shed:

(a) The bul k (80% of each generator's output will be sold under
| ong-/ mediumtermcontracts - nost notably to provide adequate financia
security agai nst which essential nodernization and investnments (including
environnental ) can be made by generators. It has to be enphasized that the
[ ong-term pl anni ng of the devel opnent of the systemwi |l be performned
centrally by the PPGC, as is the case in integrated systens. The integrated
resources plan will cover the supply and demand side and will be perforned
periodically using the | east cost nmethodology. On the basis of this plan bids
and invitations for essential new and noderni zed capacities will be issued.
The | owest conpetitive bidder, considering reliability and environnental
effects, will be chosen and awarded the | ong-termcontract;

(b) A portion (15% of each generator's output can be sold under
short-termcontracts (up to 1 year);

(c) A snmal |l amount of each generator's output (5% can be sold on a
daily ("spot market") basis (settlenments will be done in night, day, and peak
tinme);

(d) Rel atively higher profits will be attached to short-termand "spot"
contracts;

(e) Separate grid charges will be established, as a basis on which
supply conpetition can devel op over tineg;

(f) Third party access will be guaranteed by | aw and gradual |y
i mpl enented for mashed transm ssion and hi gh voltage distribution networks;
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(9) Each distribution conpany will set its own prices.

98. At first PPGC will sign contracts with all generators interconnected
to 220 kV and 400 kV grids. Cenerators interconnected to 110 kV network and
downward will have an option to sign contracts directly with distribution
conpani es. Conpetition in transm ssion and distribution will devel op over
time allowi ng direct contracting between generators and distributors and
generators and consuners. It is contenplated that within 15 years market
share of the short-termand spot contracts will be significantly expanded.
Franchising will be another form of conpetition within distribution.

99. On the basis of the described nodel of the electricity market, rough
estinmates of price levels of electric energy in Poland were prepared. These
estinmates were based on the followi ng assunptions.

100. Investnment programre is realized based on a nixed equity/loan financing;
donestic hard coal prices will not exceed average European prices; electricity
prices at the transmission level will be stabilized at European |evels after

i nterconnection of Polish power systemto UCPTE.

101. The price levels of electric energy at low voltage will increase
fromb5.62 USc/kWh in 1993 to 9.79 and 11.60 USc/ kW in 1995 and
2000 respectively (VAT not included).

102. Al 33 distribution conpanies have changed their ownership being since
July 1993 conpani es shared by the State Treasury. Further privatization is
expected in the future.

ROVANI A

[Oiginal: English]
[3-5 May 1994]

. PRESENT SI TUATI ON

103. Since 1990, Ronmni a has been undergoing an in-depth process of transition
to a market-oriented econony, trying to integrate and to synchronize with the
nmechani sns and | egal background that define the world economy and nore
specifically that of the European Union

104. The energy sector occupies a key position in Romani a's devel opnent
strategy, contributing to the global restructuring and reorgani zati on process
with an increased efficiency, providing proper generation, transnission,
distribution and utilization of the electricity alongside reliable and
profitabl e operation of the power installations.

105. The overall power installed in the country's power plants is 21,701 MN
out of which 26%is installed in hydro plants, 40%in thermal power plants
fired on coal and 34%in thermal power plants fired on gas and fuel oil.

106. CQut of the total capacity installed in the thermal power plants 40%is
wi t h cogenerati on.
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107. It should be underlined that the technol ogical |evel of the power
installations and units run by the Romanian Electricity Authority (RENEL)
(al rost 95% of the total) is deemed to be at the level of the years 1960-1970.

108. The average useful lifetinme of a condensation plant is known to

be 17 years, while that of a cogeneration plant is 14 years. Hence, about 20%
of the installed capacities has to be retired by the year 2000 and 50% by the
year 2010. CQut of the total capacity installed in the hydropower plants over
60% have exceeded 20 years.

109. Like in nost of the fornmer socialist countries, in Romania, too, the
devel opnent of the cogeneration systemrepresented a national policy by 1989
The excessive devel opment of the cogeneration systens has led to the

non- observance of the design paraneters, to inefficient operation and to poor
supply of the consuners.

110. The structure of the electric overhead lines is as foll ows:
Vol tage | evel s 750 kV 400 kV 200 kV 110 kV

El ectric over head
i nes 154 4 265 3 620 17 700

The material s and equi pment used for these |ines are al so obsol ete, having
out dat ed technol ogi es (of the seventh decade). It should be al so nmentioned
that the construction work in nost of the power plants that had started
bef ore 1989 was stopped because of RENEL's poor financing possibilities.

111. Donestic electricity consunption has al so steadily decreased since 1989,
showi ng the foll owi ng evol ution

Year 1989 1990 1991 1992 1993
Percentage 100 88. 2 74. 6 70. 1 68. 4

112. In 1993, gross donestic electricity consunption was 57.3 TWh and t he net
consunption was 45.8% Electricity consunption in the industrial sector went
down to that of the years 1970- 1975, while donestic consunption increased

1.8 tinmes since 1989.

113. The electric power output in the year 1993 was of 55.4 Twh (97. 3% RENEL)
while inmports accounted for 1.9 Twh.

114. The structure of RENEL el ectric power output was 23.5%in hydropower
plants, 42.2%in thermal power plants fired on coal and 34.3%in thermal power
plants fired on gas and fuel oil; 21%of the electricity output of the therm
power plants was generated in cogeneration plants.

115. In 1993 RENEL has supplied 192.6 PJ of heat, of which 30% on coal and 70%
on gas and fuel oil. This level represents 74% as conpared to 1989. The

i ndustrial consunption has declined 2.2 tinmes, while that of the popul ation

has increased 1.4 tines since 1989.
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116. 1 n 1993, RENEL consuned 16, 210 ktoe for the generation of electric power
and heat, that is: 43.8%coal, 39.5%nnatural gas and 16. 7% fuel oil.

117. As a consequence of the decline in the energy demand and t he measures
taken accordingly, the anmount of polluting em ssions has decreased in 1993
versus 1989 as foll ows:

SO, 940 kt (72.3%
NQ, 160 kt (85.5%
dust 370 kt (80.4%
Co, 53 000 kt (73.6%

118. The overall fuel utilization efficiency in the production of the electric
power and heat generated by all the thermal power plants owned by RENEL was
50. 3% in 1993.

1. POSSI BLE LONG TERM DEVELOPMENT TRENDS

119. In order to achieve a long-termleast cost devel opnent programme the

foll owi ng aspects have to be considered. Donestic fuel is not sufficient to
cover the demands of the thermal power plants. Gas and crude oil production
is subject to a continuous decline due to the dimnishing of the existing
reserves. The lignite extractions are the only ones capabl e of naintaining
and of uptrending the annual output. There will have to be an extension of
the useful life tine and an increase in the operating efficiency with some

exi sting units by up-grading and rehabilitation works, which could determ ne a
di mi ni shing of the investnments, of the fuel inports and of the polluting

emni ssi ons.

120. Conbi ned cycle power plants fired on inported natural gas will have to be
devel oped, which incur the least long-termoverall costs. By the year 2000
the demand of newy installed capacities will be mininmumand can be nmet under
safe conditions by finishing some ongoing thernmal and hydropower pl ant

projects that are in an advanced stage of conpletion and by rehabilitating
sone of the existing power plants.

121. Accordingly, the investnents to be placed by RENEL by the year 2000 are
assessed at a mininmum in accordance with RENEL's financial possibilities. It
is nmost unlikely that by the years 2000- 2005 Ronmania could afford providing
the inport of natural gas fromdiversified sources, on long-termcontract
basis. Such a strategy might be considered only after the year 2005. By that
year a scenario with costs higher than those resulting fromthe alternative

wi thout fuel restrictions will be adopted. This alternative night be

i mpl emented by completing the units 3 and 4 from Cernavoda Nucl ear Power

Pl ant bet ween 2000- 2005.

122. The main risk factors that mght influence the efficiency of the
devel opnent programre are the foll ow ng
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(a) Insufficient supply of the required annual |ignite anmount delivered
to the power plants;
(b) Insufficient gas and fuel oil inports;
(c) Increase in the donestic lignite prices and in the inported gas
prices.

[11. M D TERM DEVELOPMENT PROGRAMVE FOR RENEL QUTPUT CAPACI TI ES
DURI NG THE TI ME SPAN 1994- 2000

123. The m d-term devel opnent programre for RENEL out put capacities during the
ti me span 1994-2000 has the foll ow ng ains:

(a) To provide a safe and sustai nabl e energy supply;

(b) To efficiently turn to account the donestic energy resources;
(c) To enhance the power efficiency;

(d) To di minish the operating, naintenance and devel oprment costs;

(e) To finish conpletion of ongoing projects which proved their
ef ficiency;

(f) To prevent environnent pollution

124. The rehabilitation programre of thermal power plants provides for the
repl acenent by the year 2000, of the equipnment with expired life tinme, that is
about 1,550 MV out of a total anounting to 4,900 MV  The programe al so
provides for inproving the operating performances by rehabilitating about
2,550 MW out of 6,000 MNwhich are in this situation. As concerns the
cogeneration plants fired on lignite, it is foreseen to switch 11 420 t/h

boil ers over to operation on inported hard coal. The hydropower plants to be
rehabilitated between 1994-2000 are of 850 MW The progranme al so provides
for the rehabilitation of the substations and of the 400 kV, 220 kV and 110 kV
transm ssion and distribution |ines.

125. To enhance the econonic efficiency of the National Power Systemthe
di spatching systemw ||l be nodernized by neans of an inproved teleinformation
system

126. The ongoi ng power plant projects which proved to be cost-efficient wll
be conpleted. Thus, for instance, out of the five 700 MNunits of the
Cernavoda NPP, the erection of which has already started, the progranme

provi des for the comm ssioning of the first unit in 1995 (financed fromthe
State budget). Provided a foreign financing schene is found which permts the
loan to be paid off fromenergy exports, the second unit m ght be conm ssioned
by 1998, too. Units 3, 4 and 5 will be nothballed, their conpletion being
reconsi dered only after 2000.

127. Wth regard to the thermal power plants, it has been decided to
conmi ssion 50% of the power installed in those plants which were under
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construction in 1989 (nost of themfired on lignite) to provide heating for
some large cities. For the renmaining 50%the construction works will be
st opped, being deermed as inappropriate or inefficient.

128. For the town of Bucharest the progranme considers the inplenentation of
some up-to-date solutions based on gas turbines and heat recovery boilers

(5 x 40 WN.

129. Concerning the hydropower plants, the progranme provides for the
conpl etion by the year 2000 of 1,000 MAN which are under construction at
present.

130. The erection works are to be acconplished mainly by donestic construction
and erection conpanies. As for the programes that are supported by foreign

| oans awarded by international financing bodies, the procurenment of equipnent
and the selection of conpanies will rely on international tendering

procedures.

131. The level of polluting em ssions associated with the proposed progranme
will be in 2000 bel ow that of the year 1989 as a result of the neasures to be
t aken.

132. The acconplishnment of the proposed devel opnment and reorgani zati on
programe w |l be covered by RENEL fromits accounts receivable and from bank
| oans.

133. The progranme asks for the el aboration of a package of |aws and
regul ati ons concerning the energy sector, which should allow the participation
of foreign and Romani an investors in the financing of the power objectives,

t he | oan endorsenent by the State, the financing fromthe State budget of the
nucl ear programe.

RUSSI AN FEDERATI ON

[Oiginal: Russian]
[3-5 May 1994]

. ELECTRICITY SUPPLY AND PRODUCTI ON

134. The quantity of electricity generated in Russia in 1993 was affected by
the continuing decline in demand for energy related to a further dwindling in
the volume of industrial and agricultural output in the country and, hence, of
gross domestic product and national inconme. Myvenents in these nacroecononic
i ndi cators suggest that the decline in the country has slowed slightly, but

not yet enough to stabilize the econony. Industrial output declined by 16%in
1993 as against 18%in 1992, and gross domestic product by 12% as agai nst 19%
whil e national income fell by 13% as against 22% The main causes of the
conti nui ng econom ¢ decline are still shrinking demand anong consuners able to
pay, a fall-off in mlitary orders, the payments crisis - which has grown nuch
worse - and a nunber of other causes.

135. As aresult, forecasts of a possible stabilization in the electricity
i ndustry have not been borne out, and there has been a further 5.1%fall in
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electricity production, to 956.6 TWh in 1993 as against the 5.6%drop to
1,008.5 TWh in 1992. That energy production has fallen significantly nore
slowy than the nmacroeconom c indicators is chiefly due to stable, even
slightly increased, electricity consunption in daily life and agriculture, and
to greater energy consunption per unit of output in industry resulting from an
under-use of manufacturing capacity pending a structural reorganization that
has yet to take hold. Russia's electricity balance is shown in table 1

136. Consequently, electricity consunption per unit of national income in 1993
continued to rise and was (according to prelimnary figures) 7.3% higher than
in 1992 under conparable conditions. At the sane tine, electricity production
per head of population has fallen from 7,312 kWh in 1990 to 6,450 kW in 1993.



Table 1

Electricity balance in Russia

(TWh)
Year Power El ectricity consumed* | mport/export
gener at ed bal ance
Tot al | ndustry and Agriculture | Transport Servi ces Gid
construction** and | osses
utilities
1985 962 964. 4 596. 8 73.7 91.1 122.2 80. 6 -2.4
1990 1 082.2 1 073.8 644.7 96. 4 103. 8 144. 7 84.2 +8. 4
1991 1 068.2 1 056.1 622 103. 4 96. 7 150. 1 83.9 +12.1
1992 1 008.5 992. 2 575 102.9 86. 8 147.5 80 +16. 3
1993 956. 6 936. 3 524.1 103.5 81.5 151.2 76 +18.7

*

* %

1993 figures for electricity consuned are provisional

I ncl udi ng power stations'

own requirenents.

gz obed

T PPV /¥Z d /2 'd\ /ADHINT
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137. Overall, electricity production in Russia in 1993 was back at 1985 | evels
and, according to available estimates of the state of the economnmy in 1994,

over the coming year there may yet occur a further, albeit considerably

slower, decline in electricity production to around 910-920 Twh.

138. The decline in consunption has eased electricity supplies in the country.
A nunber of regions, however, continued to experience difficulties in
obt ai ni ng a bal anced supply of electrical energy and power: notably Buryati a,
the Chita region, the northern Caucasus, where there is still a severe
shortage of generating capacity, and the Far East, where a shortage of fue
resources was another reason for difficulties with energy supplies.

139. Changes in generation and generating nmix are shown in table 2.

Table 2
TWh/ %
1990 1991 1992 1993

Electricity 1 082.2/100 1 068. 2/ 100 1 008.5/100 956. 6/ 100
producti on
From
Convent i onal 797.1/73.7 780/ 73. 1 716.2/71.0 662. 2/ 69. 2
power stations
Hydroel ectric 166.8/15.4 168.2/15.7 172.6/17.1 175.2/18.3
power stations
Nucl ear power 118.3/10.9 120.2/11.2 119.7/11.9 119.2/12.5
stations

140. As table 2 shows, there has been a steady tendency in recent years for
the proportion of electricity fromconventional thermal stations to decline,
and that from nucl ear and hydroel ectric stations, which do not need to buy
fuel at steadily and rapidly rising prices, to increase. Am dst the genera
decline, output from hydroelectric stations is increasing slightly and nucl ear
plants are in effect maintaining output at the level of their current capacity
and system capabilities; the decline in electricity output is all occurring at
conventional thermal power stations.

[1. I NSTALLED CAPACITY, ADDI TI ON OF CAPACI TY AND | NVESTMENT

141. As investnent in the electric power industry has fallen off sharply in
recent years, there has been a narked fall-off in the addition of new capacity
from4 GWVin 1990 to 0.6 GNVNin 1992, not even enough to offset a bare ninimum
of deconmi ssi oni ng of obsolete equipnent. As a result, installed power
station capacity and the nix of that capacity have in effect been stable over
this period. 1In 1993, although investnent in the industry continued to
decline, earlier provisions in the formof power stations under construction
cane to maturity, thus significantly boosting the new capacity added,
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to 2.4 GN Hence after a protracted pause installed capacity was increased
sonewhat in 1993, while at the same tine over 1 GNof obsolete plant was taken
out of operation.

142. Changes in the installed capacity and m x at power stations are shown in
tabl e 3.

Table 3
Installed capacity at Russian power stations
GV %
On 31 Dec. 1991 (| On 31 Dec. 1992 | On 31 Dec. 1993
Tot al 213.1/100 212.0/ 100 213. 4/ 100
i ncl.:
Convent i onal 149.5/70.1 148.3/70.0 148.7/69.7
Hydr oel ectric 43.3/20.4 43. 4/ 20.5 43. 4/ 20. 3
Nucl ear 20.3/9.5 20.3/9.5 21.3/10.0

143. A nunber of large installations were brought into operation in 1993,
including a 1-GWNreactor at the Bal akovo nuclear station, a 215-MNunit at
Gusi noozersk and a 210-MNunit at Pskov and, under the reconstruction and
refitting progranmme, two 200- MV units at Bel ovo and Tom Usi nskoe and

100, 000-kWinstall ati ons at the Mbsenergo Nos. 11 and 12 district heating
plants. An 800- MN generating unit at N zhnevartovsk was put into operation
but has not yet been brought pernmanently on line.

144. As energy production declines, the use of installed capacity has
continued to fall as illustrated by the follow ng figures.

Table 4

1990 1991 1992 1993

Hours of operation of mean installed
capacity at power stations

Tot al 5 074 5 014 4 735 4 482
incl.:
Convent i onal 5 350 5 210 4 793 4 713
Hydroel ectric 3 845 3 875 3 972 4 345
Nucl ear 5 915 5 940 5 920 5 596

145. Hence the use of power station capacity in Russia has cone right down to
the levels seen in devel oped Western countries, where it is traditionally
| ower but because of anple reserves of capacity.
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146. A conparison of investnent in the Russian electricity industry in 1994
with previous years, as shown in table 5, reveals that investnent continues to
fall. The main reasons are the steady decline in budget allocations and the
dwi ndl i ng proportion of enterprises' own funds invested, owi ng to w despread
defaults on paynents for electricity and heat and a desire to restrain the
growth of electricity tariffs.

Table 5
Investments in the electricity industry bn. roubl es
(at 1991 prices)
1992 1993 1994
reported | reported pl anned
Tot al invest nent 10.7 7.4 5

147. The various sources of financing for capital investnent in 1994 are shown
in table 6.

Table 6
bn. roubl es/ %
Tot al investnment 5/ 100
incl.:
enterprises' own resources 4.77/ 95
budget resources 0.16/3
borrow ng 0.07/2

148. G ven the steady decline in the size and proportion of budget allocations
avai |l abl e for the devel opnent of the electricity industry, power conpanies

own resources will play an increasingly inportant role, as will an off-budget
fund established by decision of the Russian Parlianent to provide financia
support for the power industry and electrification, which will be financed in
part froma conponent in the unit cost of power.

[11.  MARKET CHANGES IN THE ELECTRI CI TY | NDUSTRY

149. Pricing and energy tariffs in the electricity industry in 1993 were

subj ect to governnent regulation; this enabled regional energy comr ssions to
set tariffs for electricity and heat at |levels permitting power conpanies to
finance their own operations wi thout exerting a nonopolistic influence on
prices, while prices for fuel resources were partly free and rising, and
prices for other raw materials, equi pmrent and supplies were unconstrai ned.
The average electricity tariff in Decenber 1993 was around 26 roubl es per kW,
as against 1 rouble 88 kopeks per kWh in Decenmber 1992. It is intended to
continue this pricing policy in 1994, subject to a nunber of organizationa
and practical refinements to the State regul ati ons concerned which are

i ntended, provided sone order is brought to the paynments scene, to enable the
industry to function normally in financial ternms under market conditions.
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150. At the sane tinme, further action nust be taken in 1994 to create a stable
financial situation and create the sources of investnent the nucl ear power
i ndustry vitally needs.

151. Decree No. 923 by the Russian President, dated 15 August 1992, on the
management of the el ectric power conplex in the Russian Federation upon
privatization, and a nunber of subsequent directives, brought a variety of
fornms of ownership to the electricity industry in 1993. Regional joint-stock
power conpani es have been established and are in operation, as is the Russian
EES Rossii corporation, and a nunber of other patterns of ownership are al so
bei ng applied. The nuclear power industry remains basically State-owned in
view of its special characteristics. Experience with these new patterns has
confirmed their viability and workability under market conditions and at the
same time shown a need for further refinenents, in particular nore
denonopol i zation and a reconciliation of the interests of the electricity
industry with those of the constituent entities of the Russian Federation

SPAI' N

[Oiginal: French]
[3-5 May 1994]

.  THE ECONOM C AND ENERGY SI TUATION I N 1993

152. Spain experienced negative economc growth in 1993, with gross domestic
product declining by 0.6%

153. Total energy consunption dimnished by 0.5% but there was a 0.5% grow h
in final consunption of electricity.

1. ELECTRICI TY CONSUMPTI ON

154. Goss electricity consunption, including grid | osses, was 149 Tw
in 1993. This was a 0.2%increase over 1992. The negligible increase was
largely due to the econonmic crisis and to the mld climate in 1993.

155. Gowmh in donestic use was 2.5, but high-voltage consunption declined
by 2.5 owing to the econonmic crisis nentioned above. Lowtension consunption
was unchanged fromthe previous year

[11. BALANCE OF | NTERNATI ONAL TRADE

156. Electricity inmports in 1993 were 1,643 GM, and exports were 353 G,
yielding an inport bal ance of 1,290 GM, tw ce the size of the previous year

V. ELECTRICI TY PRODUCTI ON
157. @Goss electricity production was 157 Twh.
158. Hydroelectricity production in 1993 was 25.2% hi gher than in the previous

year, output from nucl ear plant was maintai ned, and there was an 8.6% decline
i n conventional thermal production
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El ectricity bal ance (GM)
1992 1993 Change %
Gross hydroelectricity production 21 476 26 880 25.2
Gross conventional thernmal production 81 248 74 260 -8.6
Gross nucl ear production 55 782 55 840 0.1
Total gross production 158 506 156 980 -1.0
Consunpti on by auxiliary services and
| osses in transforners at power stations
Hydroel ectric plants 347 435 25. 4
Conventional thermal plants 4 981 4 580 -8.1
Nucl ear plants 2 371 2 375 0.2
Total net production 150 807 149 590 -0.8
Energy for punping 2 791 1 910 -31.6
Bal ance of international trades 641 1 290 101.2
Power drawn on the market 148 657 148 970 0.2
Gid | osses 14 197 14 220 0.2
Net power supplied 134 460* 134 750* 0.2
* Including the power sector
Capacity installed as of 31 Decenber 1993
MV % Tot al
Hydroel ectric pl ant 16 770 36.7
Conventional thermal plant 21 382 47.0
Nucl ear pl ant 7 400 16. 3
TOTAL 45 482 100.0
Hydroel ectric reservoirs
G
On 31 Decenber 1992 | On 31 Decenber 1993
Annual reservoir capacity 8 181 8 181
Perenni al reservoir capacity 10 035 10 236
TOTAL CAPACI TY 18 216 18 417
Hol di ngs in annual reservoirs 3 962 3 800
Per centage full 48. 4 46. 4
Hol dings in perennial reservoirs 3 693 3 200
Percentage full 36.8 31.3
Tot al hol di ngs 7 655 7 000
Per centage full 42.0 38.0
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SWEDEN

[Oiginal: English]
[3-5 May 1994]

. ELECTRICITY CONSUMPTI ON

159. Total electricity consunption in Sweden during 1993 anounted to 140.2 Tw
with an increase of 0.5% The increase was primarily due to col der weat her
Electricity deliveries to disconnectable electric boilers as a substitute for
oil declined to 7.4 TWh. Disregarding electric boilers, and taking into

consi deration the col der weat her, tenperature-adjusted contracted supplies of
electricity amounted to 133.1 TWh in 1993.

160. Business conditions inproved during the last six nonths of 1993,
particularly for export-oriented industries. During that period, electricity
consunption in industry increased, and the full-year figure, approximtely
47.5 TWh, was sonmewhat |ower than in 1992,

161. The recession also effects electricity consunption in the residential and
service sectors. Wthin the service sector, the rate of increase is now
appreciably | ower then during the 1980s. The use of electric heating in hones
with the capacity to use oil declined sonewhat, due to relatively |ow oil
prices.

1. PRCDUCTI ON AND DI STRI BUTI ON OF ELECTRICI TY

162. Electricity is unique in that it is both generated and used at the same
instant. Demand for electricity varies over the course of the day, week and
year. The generating systemand the distribution network, i.e. the entire
supply chain, nust be dinensioned to neet these variations, which my al so

i ncl ude both unexpected and schedul ed i nterrupti ons of service.

163. It is also not possible to distinguish anong suppliers of the electricity
in the distribution network. All custoners connected to the network are able
to use the electricity without prior notice, regardless of which producer
supplied it to the network.

[11. STABILITY OF SUPPLI ES

164. Variations in demand over the short termcan usually be predicted on the
basi s of such factors as weather conditions, production patterns in industry
and the varying electricity needs of other custoners. Qher variations are
linked to tenperature changes and fluctuations in business conditions.

165. Vattenfall's generation systemhas a very well-di mensi oned supply
capacity over both the short and the long term Hydropower is dinensioned to
neet large and rapid variations in consunption and other electricity
generation. Vattenfall has at its disposal two thirds of the total storage
capacity in Swedi sh reservoirs, providing a very favourable and conpetitive
regul atory capacity. |In addition, there are a nunber of thermal power plants
and gas turbines that can quickly be taken into operation to nmeet peak | oads.
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V. EXPORT OF ELECTRICTY

166. Electricity exports ampunted to 7.3 Twh, of which 5.4 TWh was tenporary
power that was nmainly sold to power conpanies in Dennmark and Finland. Sales
in accordance with long-termcontracts anmounted to 1.7 TWh. The custoners
were primarily power conpanies in Germany and Finl and.

V. VATTENFALL'S ELECTRI CI TY CGENERATI ON

167. Vattenfall's generation systemis extrenely easy to regulate. Variable
production costs are very |low, when viewed in an international perspective,
and under normal conditions electricity generation does not produce any

envi ronnental |y damagi ng emi ssions. Mre than half of all electricity is
generated by nucl ear power plants, while slightly less than half is derived
from hydropower. Less than 1%is generated fromfossil fuels. 1In 1993, nore
electricity was generated from hydropower, and | ess from nucl ear power than is
nornmal ly the case.

A.  Hydropower
168. |In 1993, hydropower once again noted a record year, with affluence 40%

above normal |l evels and electricity generation totalling 38.2 TWh. After a
very strong and intense spring run-off, water reservoirs were well filled.
Thereafter followed abnormally | arge anounts of rain in July and August.

B. Nucl ear power

169. As a result of the favourable supply of hydropower, it was possible to
reduce generation in nuclear power plants.

170. Electricity generation at Ringhals 2 anounted to 19.7 TWh. Ringhals 2
was shut down fromthe nmiddl e of May until Christnas for repairs to the
reactor tank cover.

171. On 31 Decenber 1993, Ringhals 4 had been in operation for 1,241 days
wi t hout a single unschedul ed service interruption. Few reactors in the world
have exceeded this figure.

172. Electricity generation in Forsmark was 22.2 Twh. O this 5.7 TWh was
supplied to minority owners. In 1993, Forsmark once again attained an
avail ability exceeding 90%

173. An investigation of the safety of nuclear power in Sweden, headed by
Provi nci al CGovernor Gunnar Brodin, showed that the overall safety |evel was
sati sfactory.

C. Fossil fuels (0il)

174. 1t was not necessary to operate Vattenfall's fossil-fuelled plants during
the year, as other generating capacity was sufficient. Fossil-fuelled plants
are nornmally only used as a reserve when electricity sales are high, the

weat her is extrenely cold, or when interruptions occur in electricity
gener ati on.
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D. Electricity purchases in Sweden

175. Electricity purchases in Sweden in accordance with long-termcontracts
amounted to 2.7 TWh during the year. These supplies are nmainly provided by
custonmers with their own generation facilities. Tenporary power purchases
amounted to 0.7 TwWh and related prinmarily to supplies within the franmework of
generation optim zation

VI. ELECTRICITY | MPORTS

176. In the beginning of 1993, a contract was signed with a Norwegi an power
conpany for deliveries up to and including Septenber 1995. Wthin the
framework of this contract, 2.2 TWh was inported during the year. Smaller
gquantities are also inmported from Finland each year in accordance with

| ong-term agreenents. Inports of tenporary power anmounted to 1.2 TWh during
t he year.

VI1. FUTURE PRCSPECTS

177. Regul ations regarding taxes on energy and carbon dioxide for the

manuf acturing i ndustries and the greenhouse industry were changed in 1993.
The ternms of the existing customer contracts are such that Vattenfall wll be
successively forced to bear the econom ¢ consequences of the | ess favourable
conditions for natural gas resulting fromthe new energy taxes.

178. The new energy taxation system has sharply reduced opportunities for
profitabl e geographi c expansi on of the natural gas system

179. Increased sales are required to inprove capacity utilization in the
trunkline and inmprove the conpany's profitability. Additional changes in
energy taxation, however, may further reduce profitability and limt expansion
of the natural gas network. Discussions are in progress wth Dangas
concerning future purchase vol unes

VIT1. VATTENFALL'S PRODUCTI ON | N AN ENVI RONMENTAL PERSPECTI VE

180. Environnental issues are of central inportance to Vattenfall, over both
the short and the long term Environnental nmatters affect all stages of the
electricity process, fromgeneration to consunption

181. Vattenfall bases the generation of its electricity al nost exclusively on
hydr opower and nucl ear power. Thus, in principle, no greenhouse gases or
aci di fyi ng substances are rel eased.

182. During 1993, Vattenfall's generation of electricity based on fossil fuels
was insignificant.

183. Emissions fromnuclear power facilities - which account for half of the
electricity generated by Vattenfall - are extrenely low, and well bel ow
permitted |l evels. The heated cooling water, which is released into the ocean
does not represent a significant problemfroman environnmental viewpoint. The
nost dangerous waste product deriving fromnucl ear power production - the
spent nuclear fuel - is handled in the manner prescribed by the nuclear
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i nspectorate and other public authorities. The handling of the nuclear waste
is financed directly via fees applied to all electricity generated by nucl ear
power .

A. Environnental activities franmework

184. In 1993, Vattenfall established a G oup-w de environmental policy. This
is applied in the environnmental action progranmes fornul ated by the individua
busi ness units.

185. Vattenfall has previously followed the reconmendati ons of the
I nternational Chanber of Conmerce in its principles for environmental ly
consci ous managenent, the | CC standards

186. Wthin the Vattenfall G oup, an environmental audit function has been
established. The internal environmental audit is intended to ensure that
Group operations are performed in close conformty with environmental

| egi slation and Vattenfall's own environnental policy.

B. Focus on environnmental inprovenents

187. During 1993, environnental neasures were conpleted at the thermal power
plants in Stenungsund, Stallbacka and Marvi ken, anmong ot her |ocations. To
date, approximately SEK 340 M has been invested in environmental inprovenents
at Vattenfall's reserve and prinmary power facilities.

188. In addition, the Vattenfall nuclear power programe contains a specia
action plan for safety and the environnent.

189. Since the em ssion of Freon from heat punps has a harnful effect on the
ozone |l ayer, the cooling agent in larger and ol der heat punps is currently
bei ng repl aced.

190. In recent tinmes, the health effects associated with electrical and
magnetic fields have been discussed. Vattenfall supports research in this
field through its involvenment in the branch organization El forsk. No
clear-cut research findings are available as yet, however. Vattenfall is also
pursuing its own technical devel opnent to find better designs and working

net hods to reduce power frequency fields and thus cut down exposure |levels for
both the general public and Vattenfall personnel

191. Vattenfall has also carried out a systematic survey of environmentally
harnful waste products resulting from previous operations. A case in point is
the inpregnation plant in Asbro near Hallsberg, which is continuously

noni tored, and where nmeasures for handling waste products are planned jointly
with the county adninistrative board.

192. A nmgjor clean-up progranme is in progress in Vasterds, where
decontam nati on of the deconmi ssioned thermal power plant is nearing
conpl eti on.
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193. During 1993, environnental guidelines for personnel responsible for the
purchasi ng side of Vattenfall's operations were drawn up. It is anticipated
that the introduction of environmental thinking will yield beneficial
long-termresults.

C. The role of electricity in creating a better environnent

194. It has long been the case that the use of electricity has significant
environnental benefits. Provided that electricity is generated in an
environnental |y acceptable way, using electricity nmeans taki ng good care of
t he envi ronnent.

195. Many of the environmental programmes carried out in the last 20 years
have depended on the availability of good supplies of electricity. The
reduction in oil inports as a result of increased use of electricity during
the 1970s and 1980s has had a | asting effect.

196. It should also be possible for electricity to replace fossil fuels in

i ndustry, leading to benefits for the environnent. An exanple is the iron and
steel industry. A nore pronounced transition fromcoke and oil to electrica
heati ng woul d al so have obvi ous environmental advantages.

197. In the transport sector, there is a drive to increase the use of
electricity as a power source, thereby reducing enissions and other
envi ronnental problens resulting fromthe use of nmotor vehicles.

198. During 1993, Vatttenfall exported a great anount of electricity to
Denmar k and ot her countries. The inported electricity enabled Denmark to make
an equivalent cut in the amount of electricity generated at fossil-fuel-fired
pl ants, thus contributing to a reduction of atnospheric pollution in the
Nordi c countries.

199. Vattenfall's strategic cooperative venture with Denmark and Gernany on
electricity distribution, will have positive consequences for the environnent.

SW TZERLAND

[Original: French]
[3-5 May 1994]

I nt roducti on

200. Electricity consunption over the past year fell by 1.3% Per person, the
decline was 2% The last such decline (of 2.2% was in 1975. Now as then,

the reasons for this are chiefly economic. |In 1993, Switzerland s power
stations generated 59.3 TWh, 3.4% higher than in the previous year. For the
first time in five years, there was an export surplus even over the w nter
season (1.7 TWh). Over the year as a whole, the export surplus was 7.2 TW
(4.3 TWh in 1992). These figures are not yet indicative of a break in the
trend.

201. The drop in demand for electricity (final consunption was down 0.6 TwWh,
or 1.3% was not distributed evenly over the year. It was 2.5%in the first
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three quarters, but there was a 2% increase at the end of the year, due
chiefly to falling tenperatures. Over the year, however, the weather was not
a decisive influence: the nunber of degree-days of heating renained the sane.

202. The reduced electricity consunption mainly reflects econoni c recession.
Gross national product continued to fall (down 0.8% from 1992, according to
Nati onal Bank Estinmates). One third of the decline in denmand was due to the
final deconmm ssioning of Al usuisse's electrolytic cell in Chippis and | ower
al um ni um production in Steg.

203. On the other hand, an increased popul ati on, housi ng construction
(roughly 30,000 new apartnents) and the ever-greater density of electrica
devi ces and equi pnent in households and in the econony again nmade for greater
consunption. Wthout these factors, the downward novenment woul d have been
still nore pronounced.

. ENERGY 2000: ANOTHER PCSI TI VE FACTOR

204. Efforts to pronote the rational use of energy under the Energy 2000
programe (including Federal and cantonal energy |egislation and econony
drives in the electricity industry) are thought to have blunted the demand for
current. Mention should al so be nade of the replacenent of househol d

el ectrical devices, as nodern products tend to use 30 to 50% | ess power.

205. The 627-GM drop in consunption fromthe previous year is barely twice
the yearly electricity consunption of the city of Lucerne (322-GM according
to "Statistique 1993 des villes suisse"), or the total output of the

Lauf enburg hydroel ectric station

1. EXCELLENT GENERATI NG CONDI TI ONS

206. Up 3.4% at 59.3 TwWh, output from Switzerland' s power stations hit a new
record. There were several reasons:

- Thanks to hi gher-than-average flow rates and a hi gh repl eni shrent
rate in storage | akes, hydroelectric installations generated
36.3 Twh. This is al nost 9% above the average for the past
10 years. After the extensive precipitation in the fourth quarter,
out put was over 27% above that of the correspondi ng quarter of
1992.

- The excellent availability of Switzerland' s five nucl ear power
stations enabl ed them once again to produce very high output: at
22 TWh, the 1993 results are remarkable. The operating
availability of the nuclear installations together was 85.1% (85.6%
in 1992).

207. The generating mx was as follows: 61%of total energy produced cane
from hydroel ectric stations, 37%from nucl ear stations and 2% from ot her
thermal installations.
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[11. EXPORT SURPLUS EVEN I N W NTER

208. Between 1989 and 1992, the winter season (January to March and Cctober to
Decenber) always required an inport surplus to neet requirements; during the
year under review, however, the sane period resulted in an export bal ance of
1.7 TWh. The decisive period was the end of the year, while the first quarter
still showed a slight inmport surplus, of 0.2 TWwh. The export surplus for the
summer season was about average for the previous 10 years. Over the 12 nonths
(exports 31.1 TwWh, inports 23.9 TWi), the export surplus was 7.2 TWh.

El ectricity production and consunption, 1993
TWh Change from
previ ous year
(%
l. Pr oducti on
- Hydroelectric 36.3 + 7.5
- Nucl ear 22.0 - 0.4
- Conventional thernal 1.0 -31.4
Tot al 59. 3 + 3.4
I1. Consunption by storage punps,
transm ssion and distribution |osses 4.9 - 6.1
I1l. Consunption 47. 2 - 1.3
V. Export bal ance 7.2 +67. 8
Per capita consunption (kW) 6 790 - 2.0

Source: Federal Energy O fice
TURKEY

[Oiginal: English]
[3-5 May 1994]

. ELECTRICITY PRODUCTI ON

209. Total gross electricity production grew at a yearly rate of 9.5% and
reached 73,720 GM in 1993. Hydropower production increased by 27.8% conpared
with its 1992 value. As a consequence, the share of hydropower in electricity
generation increased, accounting only for 46% of the total annual generation
During the last year, to neet the denmand, the thermal electricity generation
fell fromits 1992 val ue, decreasing by 2.5%on average. This anount
corresponds to 54% of the total generation of 1993. O the total thernal

power generation, 27% was generated fromnatural gas, 60%fromlignite and
hard coal and 13% from fuel oil, diesel and geothermnal
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210. In 1992 Turkish Electricity Authority (TEK) electricity production
was 92% of the national electrical, energy production. The share of the
private conpani es' energy production was 2.5%of the total production, with
the remai ning 5.5% com ng from aut oproducers

1. ELECTRICI TY CONSUMPTI ON

211. FElectricity consunption in Turkey increased at the rate of 9% in 1993 and
the industrial consumer sector had the | argest share in the consunption as in
the previous years. Consunption per capita was 1,225 kW during the same

year.

212. As of the end of 1993 the breakdown of the total consunption of
electricity in Turkey by the major sectors was as follows: 58.4%industry;
21. 3% househol d; 6.1% comerci al; 3. 7% governnment offices and 10. 5% ot hers.

[11. TRANSM SSI ON AND DI STRI BUTI ON

213. Standard voltage levels are enployed in transm ssion and distribution as
foll ows:

(a) 380 kV and 154 kV for transm ssion
(b) 33 kV and 10.5 kV for MW distribution;
(c) 0.4 kV for LV systens.

214. The nost outstanding feature of the TEK transmi ssion systemis the fact
that the bulk of the hydraulic potential and some inportant lignite reserves
are adversely located in the eastern or south-eastern part, whereas the
country's heaviest load centres are mainly located in the western and
north-western regions of Turkey. This situation is probably the essentia
factor that accounts for the present extensive EHV (extra high voltage)

i nterconnected systemw th di stances between 500 and 800 km across the
country.

215. Total length of 380 kV and 154 kV lines reached approxinmately a tota

of 32,000 km by the end of 1992. On the other hand, capacities of 380/154 kV
autotransformers and 154 MV step-down transformers reached approxi mately
34,000 WA in total by the end of the same year

I'V. PRI MARY RESOURCES USED FOR ELECTRI CI TY PRODUCTI ON

216. The nost outstanding primary resources currently being utilized for
electricity production are domestic hydro and lignite reserves. During recent
years, inported natural gas (NG has al so been playing an increasingly

i mportant role in power generation, as against fuel oil whose share is
steadily decreasing.

217. The total hydro potential for electricity generation

is 122 billion kWh/year, of which at present only 26.9%is being utilized
for this purpose. By the end of 1995, with the conmi ssioning of the ongoing
hydro projects, 31%of the total potential wll have been expl oited.
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218. Domestic lignite and hard coal reserves are capable of producing

about 120 billion kWh/year. This lignite is of low calorific value and hi gh
sul phur, noisture and ash content. Current production capacity of Turkey's
existing lignite-fired power plants is about 36 billion kW)/year (33.0% of the
total potential).

219. The share of inported natural gas in the total electricity generation
was 15%in 1993. This corresponded to 2.9 billion cubic nmetres of natural gas
whi ch was consurmed nmainly in two |arge power plants near |stanbul (2,550 MA.

220. Fuel oil only accounted for 7% of the total electric energy produced
during 1993.

221. Nucl ear and inported coal resources are also being considered in
| ong-term generation planning studies.

V. ENERGY AND POANER DEMAND COF TURKEY I N THE FUTURE

222. Energy denand with a yearly average growmh rate of 8.0%is expected to
reach 87 billion kW in 1995, 130 billion kW in 2000 and 271 billion kW
in 2010.

223. The correspondi ng peak denand is expected to reach 14,065 MV
in 1995, 20,990 MWin 2000 and 43,590 MNin 2010.

VI .  CGENERATI ON AND | NSTALLED CAPACI TY DEVELOPMENT

224. According to the long-termgeneration investnment plan study, in order to
neet the estinmated energy and peak demand, the installed capacity of the
systemw || increase approximately threefold during the 16 years of the

pl anni ng period, reaching 60,034 MNin 2010. On the other hand, breakdown of
the total installed capacity for the year 2010, is 38.4% hydro and 61. 6%
thermal. By the end of the planning period (2010), 82%of total lignite and
hard coal reserves will have been exploited including the units in operation
under construction and in the planning stages.

225. Results of long-termgeneration planning studies indicate that in order
to meet the demand 32 lignite hard coal-fired units (with generation
capacities between 150-350 MN. Fourteen inported natural gas-fired power
plants (680 MNeach block). Twelve inported coal-fired units (500 MWV each)
and two nucl ear power plants (1,000 MNVeach) need to be in service by the end
of the planning period (2010).

226. About 67% of our hydro capacity, including hydro projects that are in
operation, under construction and in the planning stages, which totals
23,049 MN will have been exploited by the end of the planning period.

227. In sunmary, about 26,571 MNof thermal and 12,777 MNof hydroel ectric
generation capacity will be added to Turkey's generati on system between 1995
and 2010.

228. As a result of the long-termelectric energy generati on expansi on study,
at the beginning of this period (1995), 37% of the total generation is
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expected from hydropower plants and 63% fromthernmal power plants. The
breakdown of thermal generation is 37%of lignite and hard coal power plants,
17% of natural gas and 9% of other fuel type power plants. The share of
lignite-fired power plants and hydro plants is gradually decreasing from 37%
and 37%to 30% and 25% respectively, while the share of natural gas is
increasing from17%to 25% and the share of inported coal-fired power plants
will reach to 12% and the share of nuclear will reach to 4%in the long-term
pl anni ng period (year 2010).

229. Between 1972 and 1974, the location for a nuclear power plant was chosen
in the south of Turkey (Akkuyu-Mersin). After that, prelimnary studies on
infrastructure were conpleted and site |licence was granted in 1976.

230. Based on the result of the generation expansion study, the first nucl ear
power plant can be added to the systemuntil 2005.

VI1. PRIVATI ZATI ON

231. First privatization studies in the Turkish electric energy industry
started with the issue of a related Law on 19 Decenber 1984. Under this Law,
conpani es other than the Turkish Electricity Authority (TEK) are allowed to
conduct business in generation, transm ssion, distribution and trade of
electric energy. Such conpanies can therefore build and operate electrica
installations, generate electricity and sell its production to TEK or other
nom nated distribution conpany in its territory.

232. This nodel, conmmonly known as the Buil d- Operate-Transfer (BOT) nodel, was
i mpl emrented to ease the investnent burden of TEK and to facilitate donestic
and foreign capital flow to industry.

233. The capacity of generation plants offered to be built under BOT is
around 10,000 MV The Law al so constitutes the | egal base for autoproducers
of electric energy. Autoproducers generate electric energy for their own use
and sell excess generation to TEK or buy fromTEK i f they are unable to neet
demand fromtheir own production

VIT1. | NTERCONNECTI ONS

234. Cooperation in the field of electric energy through interconnections

bet ween nei ghbouring countries is a very effective and useful tool for

i mproving social and political relations anong the related countries in
addition to the well-known technical and econom cal benefits such as reduction
and/ or post ponenent of capital investnments, reduction in operation and

mai nt enance costs, frequency stabilization and better reliability.

235. Turkey has existing and planned interconnections wth nei ghbouring
countri es.

236. Up to now, Turkey and its nei ghbouring countries have not operated in
synchroni zati on but during the last years attenpts have been nade for
synchronous operation and studi es have been undertaken in this regard.
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A. Turkey - Black Sea Economnic Cooperation |nterconnection

237. Azerbaijan, Ceorgia, Arnmenia and Bulgaria are the Bl ack Sea Econonic
Cooperation (BSEC) nmenber countries that have interconnections with Turkey.

238. The following projects were defined to be studied in the neeting of BSEC
nmenber countries held in Decenber 1992 in Antalya (Turkey):

(a) Est abl i shment of a data bank concerning the energy systens of BSEC
menber countries;

(b) Real i zati on of interconnection between G eece and Turkey;

(c) I nterconnection of south-east Black Sea region countries (Armenia,
Azerbai jan, Ceorgia, Russian Federation and Turkey);

(d) Feasibility study for a natural gas and/or a hydroel ectric power
plant in Ceorgia;

(e) Feasibility study to determ ne the nethods of power exchange from
east to west via Turkey from Azerbaijan and Georgia, or vice versa;

(f) Feasibility study for natural gas power plants to be constructed
for the use of menber countries on the route of a natural gas pipeline to
Eur ope;

(9) Feasibility study to strengthen the existing Bul gari a- Romani a-
Turkey i nterconnections.

B. Turkey - Azerbaijan

239. There is a 34.5 kV transmi ssion |line constructed between Aralik (Turkey)
and Sederek (Nahicevan), with a transmi ssion capacity of 10 MN There was a
13 million KW of export through this line in 1992.

240. Construction of the double circuit 154 kV I gdir (Turkey) - Babek
(Nahi cevan) transmission line with a transni ssion capacity of 100 MV was
conpl eted and energy transfer at 30 MV peak has started.

C. Turkey - Georgia

241. There exists a 220 kV transmssion line with a transm ssion capacity
of 300 MN between Turkey and CGeorgi a.

242. This transmission line is connected to Hopa 154/220 kV substation in
Turkey and to Batum 220 kV substation in Ceorgia.

243. The full capacity of the interconnection cannot be utilized until the
i nterconnected system of Turkey in the north-east part of the country is
devel oped to renove all technical linmtations in energy transfer.

244, There had been 715 nmillion KWh of inport and 948 million Kwh of export
through this line by the end of 1993.
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D. Turkey - Azerbaijan - Ceorgia interconnection

245, System studi es including Arnenia nust be perfornmed on the technical and
econom cal feasibility of this 380 kV interconnection in accordance with the
deci si on made on 25 June 1992

E. Turkey - Arnenia

246. A 220 kV transmi ssion |line presently exists between Turkey and Arnenia,
with a transm ssion capacity of 300 MW

F. Turkey - Bulgaria

247. A 400 kV transm ssion |ine exists between Bulgaria and Turkey, with a
transm ssion capacity of 500 MW

248. The construction of this line was finished in 1975. The end of the line
is connected to Babaeski substation in Turkey and the other end to D nodi chev
substation in Bulgaria. The line was used to feed an isolated part of the
Thrace region in 1986. Later it was used for feeding an isolated region in
Bul garia and for the energy transfer to Romania through Bul garia and the
fornmer Yugosl avi a.

G Turkey - Greece

249. The study for the AC interconnection between G eece and Turkey's 400 kV
power systens has been carried out in accordance with the 17th neeting of the
Coordi nating Conmittee for the Devel opnent of Interconnection of Bal kan
countri es.

H  Turkey - Islamc Republic of Iran

250. The construction of the Dogubeyazit (Turkey) - Bazargan (lslam c Republic
of Iran) 154 kV transnmission line was conpleted. The line is 73 kmlong, with
a transmi ssion capacity of 100 MV

251. Technical and econom cal studies of 400 kV AC connection between Turkey
and the Islamc Republic of Iran are in progress.

252. The project on energy transfer from Turkmeni stan to Turkey through this
connection is under discussion.

I. Five countries interconnection (Turkey-Egypt-

Syrian Arab Republic-1rag-Jordan)

253. The study on the interconnection of Turkey, the Syrian Arab Republic,
Irag, Jordan and Egypt electrical networks foresees the construction of

two 400 kV transnission |ines between Turkey and the Syrian Arab Republic and
Tur key and Irag.

254. After the construction of the above-nentioned 400 kV transm ssion |ines,
transfer capacity of 300 MV between the countries will be reached at the first
stage. This capacity will increase 600 MV at |ater stages.
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255. Ceneral Trading Agreenent and Bil ateral Construction Agreenents for the
i nterconnection of five countries have been signed and have entered into
force.

256. A draft interconnection agreenment is being discussed and will be
finalized until the conpletion date of commissioning of the interconnection
lines.

J. MEDELEC - UN PEDE - UCPTE studies

257. Studies relating to Mediterranean countries interconnections and
east -west European countries interconnections are in progress.

I X. ENVI RONMENTAL PROGRAMMES FOR CQAL- FI RED PONER PLANTS

258. In Turkey, in the former devel opnent plans the main principle was to
supply continuous, safe and econonic energy by the utilization of domestic
sources. However, today, another main principle is the consideration of
environnental issues in power generation

259. In this respect, the Environnental Law of Turkey canme into effect in
August 1983 and related regulations on air pollution control cane into force
in Novenber 1986. Legislation on water pollution was passed in

Sept enber 1988.

260. In order to supply clean energy and to nmitigate the environnental inpact
of coal-fired power stations using lowquality lignite that had been
constructed before the environmental |egislation was passed, sone
rehabilitati on and refurbishing programes becane necessary.

261. Because the domestic lignite having high sul phur content and/or |ow
calorific value are used in therrmal power generation, the SQ em ssions are
nmuch hi gher than the specified linmits in "The Control of Air Pollution

Regul ation". Therefore the integration of flue gas desul phurization (FGQD)
plants into the thermal power stations, existing or under construction, is of
great inportance.

262. However, because of their high investment costs it is not possible to
integrate FG plants into all of the existing thermal power plants at the sane
time. For that reason, according to the priority list prepared by the

consi deration of the location of plants and the conditions of surroundings and
their environnental inpact on agriculture, forest, human health, tourism
potential, four FGD plant projects have been already included in the

i nvestnment programme. I n accordance with the sane priorities, and within
financial possibilities, FG facilities for the rest of the existing therm
power plants will be included in the investment programre and will be realized
in the near future.

263. The first FGD plant was constructed at Cayirhan Power Station

(2 x 150 MN and began operation in 1991. Since then the plant has been
operating with a satisfactory cleaning efficiency reaching far beyond the
guar ant eed val ue of 95%
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264. According to the programme of retrofitting FGD plants, the bidding
docunments for Orhaneli Power Plant (1 x 210 MN the Kenerkody Power Pl ant

(3 x 210 MN have been coll ected, and the biddi ng documents of FGD of Yatagan
Power Plant (3 x 210 MN are under preparation. Additionally, detailed
feasibility studies for the retrofitting with FG plants of Yeni kdy Power
Plant (2 x 210 MN and Sorma Power Plant (6 x 165 MAN have been conpl et ed.

265. In the generation expansion planning study, FGD plants for the new
lignite, hard coal and inported coal fired power plants were considered.

266. Thus, solutions should be found to maintaining the bal ance between energy
needs, environnmental protection and the econony.

267. Besides retrofitting with FG plants, other refurbishing and
rehabilitati on progranmes are under investigation and execution. The
programe called "Coal Pollution Abatenment Project"” will be carried out in
cooperation with the Wrld Bank

268. Other activities, such as the inprovenent of electrofilters in sone old
power stations, rehabilitation progranmes for the nanagenent of |iquid and
solid wastes, installation of enission nonitoring and recording instruments in
the thermal power stations are included in Turkey's programes.

UNI TED KI NGDOM OF GREAT BRI TAIN AND NORTHERN | RELAND

[Oiginal: English]
[3-5 May 1994]

. SUPPLY AND DEMAND I N 1993

A. Electricity supplied

269. Year-on-year totals for electricity supply in the United Ki ngdom have
been remarkably stable since 1991. Net electricity supplied in 1993,

i ncl udi ng industrial own-generation, was 300 TWh, up O 6%on 1992. 1991
remai ns the year of highest output in the United Kingdom when 301 TWh were
supplied. For those generating conpanies which formthe public supply system
net supplies were 281 Twh, also representing a 0.6%increase over 1992

B. Mxinmum demand

270. Maxi mum dermand on the National Gid Conpany transm ssion systemin

Engl and and Wal es was 47, 740 MNon 29 Novenber 1993. This conpares with the
1992 peak of 44,639 MNon 9 Decenber 1992, and the all-tine high of 47,925 MN
on 12 January 1987. Maxi num demand on the Scottish Power systemwas 4,127 MV
on 14 Decenber 1993, an increase over the figure of 4,046 MNrecorded in 1992
Peak demand on the Scottish Hydro-El ectric systemwas 1,662, conpared with
1,521 in 1992. Maxi mumdermand in Northern Ireland increased from1, 322 MNVin
1992 to 1,375 MNon 12 January 1993.
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C. Electricity inports

271. Net inports to the United Kingdom via the French interconnector,
i ncreased nore slowy than denmand as a whole, by 0.1% to 16.7 Tw.

1. CHANG NG PATTERNS OF FUEL USE

A. Ceneration fuel mx

272. There were significant shifts in the choice of fuel for power generation
in 1993. CQutput fromcoal and oil-fired plants fell by 13.4% whereas output
fromthe nuclear stations rose by 15% Production from conbi ned cycl e gas
turbi nes (CCGIs) reached 22.5 Twh, having been only 3 Twh in 1992, a
reflection of the comi ssioning of several new gas-fired power stations during
the year. Production fromhydroelectric plants was down by 25%in 1993, the
result of lowrainfall in the north of Scotland, where nost plants are

si t uat ed.

B. Gas-fired generation in 1993

273. As the statistics show, a key feature of the year has been the
conmi ssi oni ng of several new CCGI power stations. Oaing to the increasingly
conpetitive generation business, gas is nowthe preferred fuel choice for new
generation in the United Kingdom CCGIs offer short construction tines and
conparatively low capital costs. Thermal efficiency rates are considerably

hi gher than for coal-fired plants, and em ssions of harnful greenhouse gases
are consi derably | ower

C. The decline of coal for electricity generation

274. An inportant consequence of the nove towards gas-fired generation has
been the decline in the demand for coal anong the United Kingdom s main power
generators. This situation was exacerbated by the need of the generators to
diversify their sources of coal, and increase their inports of cheaper,

| ow sul phur coal, with its resulting environnental benefits.

275. Contracts for the supply of coal fromthe British Coal Corporation (BCC)
to the two major electricity generators, National Power and Power Gen, agreed
at the tine of electricity privatization, were due for renewal in April 1993.
It was clear that the quantities previously purchased by the generators coul d
not be sustained. In April, new contracts were agreed. National Power will
purchase 96 mllion tonnes of coal from BCC over five years, and Power Gen

64 mllion tonnes. These agreenents have been suppl emented by "back-to-back"
contracts with the electricity distribution conpanies for the sale of the
resulting electricity. ScottishPower also agreed on new contracts for coa
suppl i es.

D. The "Coal Review'

276. The fall in demand for British coal fromthe power generators had
inmplications for the size of the British coal industry. The resulting need
for pit closures led to a w de-rangi ng government review of the market for
coal and for energy generally. The result was the publication of a
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White Paper entitled "The Prospects for Coal". The paper confirned the
Governnent's conmitnent to a conpetitive market in electricity and in primary
fuels for generation, and was thus warnly wel conmed by the electricity

i ndustry.

[11.  NEWCOVBI NED CYCLE GAS TURBI NES I N 1993

277. Since the privatization of the United Kingdomelectricity industry, plans
for a total of sonme 28 new CCGI power stations were drawn up. By the end of
1993, 16 new CCGT stations with a conbined capacity of 10,300 MVwere either
operating or under construction. Qhers are in the planning stage, but at
present, the total nunber of projects likely to reach conpletion in the
foreseeable future is estimated to be 20. In 1992, just two new CCGIs were in
operation; Lakeland Power's 220 MV Roosecote Station, and the first 450 MV
nodul e of PowerGen's Killingholme. 1993 saw the conpletion, or near

conpl etion, of several new stations, many of them operated by independent
power producers. This represents a major challenge to the existing
gener at ors.

278. The | argest new plant conm ssioned during the year was Teesside

Power's 1,875 MW CCGI at WIlton on Teesside, officially opened in April.
Wilton is also the world's | argest conbi ned heat and power installation. Four
of the regional electricity conpanies, MEB, Northern Electric, SWEB and
SWALEC, are equity partners in the schene.

279. Power Gen conpl eted conmi ssioning of their Killinghol me power station by
addi ng the second 450 MN of capacity to the 450 MV conmi ssioned in 1992. The
conpany's 704 MN Rye House CCGI, 20 niles from London, becane the first new
power station to open in the south east of England for over 10 years. Ful
conmer ci al operations began in Novenber 1993.

280. A 360 MN CCGT operated by Peterborough Power began testing during the
year and becane fully operational in Septenber

281. The last new CCGT plant to be conmi ssioned in 1993 was Regi onal Power
Cenerators' Brigg station, the result of a partnership between Yorkshire
Electricity and the Finnish utility IVO  The project began full comercial
operations in Decenber 1993.

V. MAJOR PLANTS UNDER CONSTRUCTI ON

A. Conbi ned cycle gas turbines

282. Construction work on National Power's Killingholnme station was conpl et ed,
and the plant began testing during July 1993. Full commercial operations
started in February 1994. National Power al so began construction of two
additional CCGIs in 1993; a 500 MNstation at Deeside in North Wales and a

680 MWV plant at Little Barford. The Welsh station is due for conpletion
towards the end of 1994, and Little Barford in 1995.
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283. Corby Power, a consortiumincluding East Mdlands Electricity and ESB
I nternational conpleted work on a 350 MW CCGT at Corby. Having undergone
final commi ssioning and testing during 1993, the project becane fully
comercial in February 1994.

284. Power Gen began the construction of a 1,400 MNstation at Connagh's Quay
in North WAles. The target date for start up is 1996.

285. Construction is at an advanced stage for three new CCGIs operated by

i ndependent power producers. Barking Power, a consortiuminvolving severa
regional electricity conpanies, will conplete a 1,000 MVstation in east
London during 1994. The construction of Keadby power station, a project

i nvol ving Scottish Hydro-Electric and Norweb, is expected to begin operating
in January 1995. Medway power is building a 660 MV plant on the Isle of
Grain, which is scheduled for conpletion in August 1995.

286. Work is at an early stage in the construction of a 1,200 MV CCGT at
Seabank near Bristol. The Seabank power consortiumincludes MEB and British
Gas.

B. Sizewell B

287. As well as the conpletion of several CCGIs, 1994 will see the

conmi ssioning of Nuclear Electric's Sizewell B pressurized water reactor in
Suffol k. The project is presently four nonths ahead of the CEGB s origi na
schedul e, and should be supplying electricity to the national grid by

Sept enber 1994.

V. COVBI NED HEAT AND POWER

288. The devel opnent of conbi ned heat and power (CHP) stations using natura
gas as a fuel has increased significantly since electricity privatization, in
both large- and small-scale projects. The conpletion of the | arge Teesside
station has already been nentioned. In 1994, a joint venture called Fellside
Heat and Power, a partnership between Hydro-El ectric and British Nucl ear
Fuels, will bring on line a 157 MW CHP plant at Sellafield. Another major
proj ect under construction is the 214 MN Derwent Cogeneration plant at

Spondon. Start up of the station is expected in 1995. |In central London, a
32 MV plant owned by Citigen will begin operation in April 1994. The capacity
of the plant will increase in tw stages; to 60 MVby 1996 and up to 90 MVin
1998.

289. Aside fromthese large projects, the devel opnment of smaller, CHP stations
has increased significantly since electricity privatization. At present, sone
2,000 MW of capacity are operational, but this is expected to rise to 5,000 MWV
before the end of the decade.

VI .  RENEWABLES

290. The share of renewable energy in electricity production has been

i ncreasing since 1989. Electricity distribution conpanies are now required to
purchase a proportion of their electricity fromrenewabl e sources under the
Non- Fossi| Fuel Obligation, as renewables are not, at present, conpetitive
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with fossil fuels. The additional costs associated with these purchases are
rai sed through a levy on fossil fuel production. To date, over 100 snall
scal e schenmes have begun generating electricity. The Governnment has recently
i ncreased the targets for renewabl e generation; 1,500 MVof new plant is

envi saged by the year 2000.

291. Many of the projects conm ssioned to date have been either wind farns or
pl ants using biofuels, such as sewage gas, landfill gas, and municipal solid
wast e conbusti on.

292. During 1993, Celt Power opened two new wind farnms in Wales, with
capacities of 5 MWand 7 MN National Wnd Power conmi ssioned three new w nd
farnms of simlar size. Wnd Resources Ltd., opened a 10 MVWfarm and West
Coast Wnd farns a 5 MWV pl ant.

293. Fibrogen opened a 14 MN power station which uses chicken litter as

a fuel. Slough Estates opened a 12 MNenergy fromwaste schene, and

Thanes Water conpleted two generating plants using sewage gas with a conbi ned
capacity of 12 MW The above are just a few notabl e exanples. Several other
schenes came on line during the year, nany of themw th generating capacities
of less than 5 MN

VI1. PLANT UNDER PLANNI NG CONSI DERATI ON

A. Conbi ned cycle gas turbines

294. |In addition to plants under construction, many conpanies are planning to
construct new power stations, although in several cases these projects may not
reach devel opnent. The decision to proceed depends on a nunber of factors;
successful applications for planning consent, the conpletion of financing
arrangenents and fuel -supply agreenments. Most, although not all, of these

pl ans involve the constructi on of CCGIs.

295. Plans for three large stations owned by independents are at an advanced
stage, havi ng nade successful planning applications. Hunber Power have
received planning consent for a 750 MNstation, schedul ed for conpletion by
1996. Kingsnorth Power plans a 730 MNstation in Kent, schedul ed for
conpletion in 1996. Eastern Generation is planning a 320 MV CCGT at

King's Lynn, and a construction contract will probably be granted in 1994,
with a conpletion date estimated for 1997. These exanpl es are by no neans
exhaustive, and several other schenmes are envi saged.

B. New nucl ear pl ant

296. Nuclear Electric has plans to devel op additional PWRs after the

Sizewell B plant is comissioned. The conpany has received pl anni ng consent
to build Hinkley point C, a 1,188 MNWPWR, and is exam ning the possibility of
building twin PARs at this | ocation, depending on the deconm ssioning date for
one of the older reactors at Hi nkley. The conpany has al so applied for

pl anni ng consent to construct further twin PARs at Sizewell, with 2,614 MV of
capacity. At present, there is a noratoriumon the construction of new

nucl ear power stations.
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297. The realization of Nuclear Electric's plans will ultimtely depend on the
review of the future of the nuclear power industry, to be conducted by the
Covernment in 1994. The nucl ear-generating conpani es have wel conmed this
process, and are confident that the sector has a long-termfuture in ternms of
econom ¢ success, environnental benefits and its contribution to a broader

fuel base.

VI11. PLANT CLOSURES
A. Coal -fired stations

298. The conmissioning of nore efficient gas-fired plants led to the closure
of several ageing coal-fired stations operated by Nati onal Power and Power Gen
Nati onal Power closed the follow ng stations: Wst Thurrock (1,022 MY,
Agecroft (232 MN, Padi ham (112 MY, and Lister Drive (110 MN. Part closures
of other plant reduced the conpany's coal-fired capacity by a further

1,171 MW Power Gen cl osed the 448 MW Drakel ow B station, as well as four of
the six 94 MNunits at Castle Donnington. Gas turbines at Bulls Bridge and
Lei cester added a further 242 MNto closures.

B. Nucl ear plant

299. In July, Nuclear Electric's 390 MV Trawsfynydd MAGNOX react or was
officially withdrawn from service. The station has not produced electricity
since 1991, and becones the third of the United Ki ngdom s nucl ear power
stations to start deconm ssioning. Another nuclear station scheduled for
deconmi ssioning is the 250 MN Dounreay fast breeder reactor operated by

AEA Technol ogy. The plant ceased to generate electricity in March 1994, the
result of the Government's decision to end the United Kingdom s fast breeder
progr ame.

I X TRANSM SSI ON SYSTEM

300. Work was conpleted on the first phase of the transm ssion interconnector
bet ween the high voltage systens of Scotti shPower and the National Gid
Conpany. Capacity has increased by 350 MW to 1,200 MW |In 1995, when work
on the National Gid Conpany side is conplete, capacity will rise to 1,600 MN

301. Prelimnary work continued on the construction of a 250 MWV i nterconnector
bet ween the Scotti shPower system and Northern Ireland, via a sub-sea cable.

The project also involves the upgrading of the transm ssion systemin

sout h-western Scotland. The issuing of contracts for construction will take
place in 1995, and the project is targeted for conpletion by 1997.

302. Over half the capital expenditure of the National Gid Conmpany was

all ocated to the upgrading of the network. The conmpany has continued, inits
capital programe, to upgrade the network and to facilitate new connections
for new power stations as they cone on line.
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X, ENVI RONVENTAL PROTECTI ON

303. British electricity conpani es have nade significant strides towards

i mproved environnental performance. Emissions of CO in terns of units
generated, continue to decline. A nunber of factors have contributed to this
success; new CCGIs produce substantially | ower em ssions than coal-fired
plant. The output of Britain's nuclear reactors, which produce no CO

em ssi ons, has reached record | evels. The devel opnment of CHP and renewabl es
have al so nade their contribution, as has the involvenent of the electricity
di stribution conpanies in energy efficiency initiatives such as the Energy
Savi ngs Trust.

304. Both National Power and PowerGen are conmitted to substantial investnent
programes to reduce the acid rain gases, SO, and NQ. A programe to install

flue gas desul phurization equipnment to a total of 8 GWNWof coal-fired plant is

under way. Both conpani es reached 1993 Government targets for these emissions
by 1991.



