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The statistics were compiled before the official
statistics of the individual countries for 1990 were
available. Some figures in the annual report may
therefore vary slightly from the official statistics
of the individual countries.

DEFINITIONS

Used expressions have the following
meanings according to Nordel's defi-
nitions.

Installed capacity is the installed
generating capacity of a power sta-
tion given in MW and constitutes the
arithmetric sum of the rated capacity
of the units installed.

Transmission capacity is the rated
capacity in MW of a line with due
regard taken to the limits imposed by
the transformers connected to it.

Electricity generation is given in
GWh and represents that output the
individual countries officially report.

Back-pressure generation is the
generation of electrical energy by a
generator set driven by steam which,
when discharged from the turhine, is
applied for a purpose irrelevant to
power generation (such as district
heating, process steam etc)

Condence power generation is de-
fined as the output from a turboge-

nerator set operated by steam that is
expanded in a cooling water conden-
ser to enable the steam to be utilized
exclusively for electric power genera-
tion.

Imports and exports are the ex-
change of power given in GWh for
the commerdial blocks of power deli-
vered or received by the individual
countries. Net imports is the diffe-
rence between imports and exports.

Gross consumption of electrical
energy is given in GWh and is the
sum of domestic production and net
imports.

Net consumption of electrical
energy is given in GWh and is the
sum of the power delivered to and
metered at the consumers plus the
power produced by industry for its
own consumption.

Losses are defined as the differen-
ce between gross consumption and
net consumption.

Occasional power to electric boilers
is defined as intermittent deliveries
of temporary surplus power for rai-
sing steam or district heating in elec-
tric boilers on terms agreed upon by
the parties concerned.

Storage capacity of a reservoir is
given in GWh and is equivalent to
the power that is expected to be gene-
rated by all downstream power sta-
tions by full discharge of the
impounded water,

Storage contents of a reservoir at a
certain time is indicated in GWh as
being the quantity of energy which
can be extracted from the water con-
tents above the lowest regulated
water level at all power stations
below the reservoir.

Rate of storage contents at a given
time is given as a percentage of the
total reservoir capacity in terms of

GWh.

UNITS AND SYMBOLS

Power Units
kW=kilowatt
MW=megawatt=1000kW
kVA=kilovoltampere

MV A=megavoltampere
=1000kVA

Energy Units
J=joule
kJ=kilojoule = 0.24 kcal
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TJ=terajoule=102] =239 toe
PJ=petajoule=10"]
kWh=kilowatt-hour =3 600 kJ
MWh=megawatt-hour=1 000 kWh
GWh=gigawatt-hour

=1 million kWh
TWh=terawatt-hour

=1 000 GWh=10° kWh

Mtoe=1 million tons of oil equiva-
lent corresponds to 11.63 TWh

Symbols

= Approximate value

- Value zero

*+ Data not available

» Category not applicable

0 Less than half of unit used
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INSTALLERAD EFFEKT

Den sammanlagda installerade effekten i Nordellin-
derna steg under 1990 med 1121 MW till 84 605 MW,
Den installerade effekten i vattenkraftstationer utgjor-
de ca 55 %. I Sverige och Finland fanns vid arets utgang
totalt 12280 MW kirnkraft.

Fordelningen mellan vatten- och virmekraft ir
mycket olika Nordellinderna emellan, I Danmark
anvindes nistan enbart virmekraft och i Norge nistan
enbart vattenkraft, P4 Island dominerar vattenkraften.

I Sverige dr den installerade effekten i viirmekraft
nagot storre 4n i vattenkraft. I Finland utgér viirme-
kraften nira 80% av den installerade effekten.

INSTALLED CAPACITY

In 1990 the total net capacity in the Nordel countries
increased by 1121 MW to 84605 MW. Of the total
capacity 55 % consisted of hydro power. The nuclear
capacity was 12 280 MW.

The distribution of hydro and thermal power dif-
fers considerably between the Nordel countries. In
Denmark the generating plants are almost entirely
thermal, whereas in Norway they are hydro.

In Iceland hydro power dominates, while Sweden
has somewhat more thermal than hydro installations.
In Finland thermal power was about 80% of the in-
stalled capacity.

Fig. 1 Installerad effekt 31.12.1990 och korresponderande medelarsproduktion fér installerad vattenkraft

och vindkraft.
Installed capacity on Dec. 31, 1990 and corresponding average-year generation by hydro power
and wind power.
DANMARK  FINLAND ISLAND NORGE SVERIGE NORDEL
DENMARK  FINLAND  ICELAND NORWAY  SWEDEN NORDEL
Vattenkraft, MW 10 2705 752 26 810 163315) 46 408
Hydro power, MW
Medelarsproduktion, GWh 35 12320 4 200 107 988 63 230 187 773
Averaga-year generation, GWh
Vindkraft, MW 330" 0 - 1 8 339
Wind power, MW
Medelarsproduktion, GWh 660 Y 0 - 2 16 678
Average-year generation, GWh
Varmekraft, MW 8813 10758 159 278 17 B850 37 858
Thermal pawer, MW
Daray
of wich
mottryck, fjarrvarme 465 2 660 . . 2539 5 664
back-pressure, district heating conv I
maottryck, industriell 138 1910 ¥ 165 983 3 206
back-prassure, industry
kondens, process . 120 . 54 . 174
condence, process
kondens, karn . 2310 . . 9970 12 280
caondence, nuclear
kondens, konventionall 791123 2916 . 24 2841 13 492
condence, conventional
gasturbin, diesel 299 842 1599 35 1707 3042
gasturbine, diesel
Totalt installerad effekt
Total instalied capacity
1890 MW 9153 13 483 a1 e 26 889 34 188 B4 605
1989 MW 8815 13038 9274 26811 33883 83 484
Nytillskott under 1980, MW 345 521 3 78 317 1264
Cammissioned in 1950, MW
Bortfall under 1990, MW i 96 19 0 21 143
Decommissioned in 1990, MW I .
(B | 1Nl

1) Inkl. biogasanlaggningar.

2) Inkl. kendensturbiner med uttag for fiarrvarme.

3) Inkl. tysk andel | Enstedvazrket (300 MW).

4) Harav geotermisk kraft 45 MW

5) Inkl. norsk andel i Linnvasselv (25 MW).

1) Incl. bio-gas plants.
2) Incl. condensing turbines with some steam drawn for district

heating.

3) Incl. German share of Enstedvasrket (300 MW).

4) Of which 45 MW is geothermal power,

5) Inel. Norwegian share of Linnvasselv (25 MW).
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Fig. S2 Férandringar i installerad effekt 1990.
Changes in installed capacity 1990

-
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Fig. S3 Beslutade stérre kraftstationer.

Decided large power plants.
KRAFTSLAG/KRAFTSTATION BESLUTAD NYINSTALLATION
POWER CATEGORY/PLANT DECIDED NEW PLANTS
Totait Medelars- Antal nya Ny effakt Okning av Berdknad
installerad produktion aggregat medelars- idrifttagning
effekt produktion
Total Average- Number of New Increase in Estimated
installed year new units capacity average-year commis-
capacity generation generation sioning
MW GWh?" Mw Gwh?"

DANMARK/DENMARK

Vindkraft 3302 6607 L] 25 50 1991-92

Wind power

Konv. virmekraft

Conv. thermal power
Fynsveerket 590 kio 1 415 k/o 1991
Hillerad - - 1 72 g 1991
Vestkraft B8 426 kio it 405 kio 1992

FINLAND/FINLAND

Vattenkraft

Hydro power
Voikkaa 18 90 2 13(22)™ 60 1991
Kurkiaska - - 1 27 82 1992
Isohaara 54 320 2 54 70 1993

Konv. varmekraft

Conv. thermal power
Pori 34 s 1 20(35)* /o 1991
Pietarsaari 80 . 1 18 (35) ¥ a 1991
Kaukas 87 . 1 48 (77) ¥ a 1891
Kaipola 13 . 1 15 (28) ¥ k (a/t/o) 1991
Kaukopaa 95 . 1 17 (80) ¥ a 1992
Uimaharju 1 . 1 80 a 1983
Meri-Pori 224 . o 560 k 1993

ISLAND/ICELAND

Vattenkraft

Hydro power
Blanda - - 3 150 750 1991

NORGE/NORWAY

Vattenkraft

Hydro power
Grpa - - 1 33 104 1992
Svartisen - - 2 700 1200 1992-97
Beiarn - - 1 80 207 1997

SVERIGE/SWEDEN

Vattenkraft

Hydro power
Alvkarieby G6 70 434 1 434 51 1991
Klippen - - 1 27 94 1994

Konv. varmekraft

Conv. thermal power
Vartan 298 o 2 128 k 1991
Angelhoim - - 1 29 a 1991
Karlskoga - - 1 27 g 1981
Lund - - 1 22 g 1991
Halmstad 77 g 1 172 a 1983

Karnkraft, effektokning

Nuclear power, increase in capaci ty
Ringhals B2 850 . - 11 . 1991
[ B | L1 ]]

1) Endast for vattenkraft och vindkraft. For den konventioneila 1) Only for hydro power and wind power. For conventional
varmekraften anges bréinsieslag (o=olja, k=kol, g=gas, thermal power type of fuel is stated {o=vil, k=coal, g=gas,
t=torv, a=avfall). t=peat, a=garbage, waste).

2) Inkl. biogasanlaggningar. 2} Incl. bio-gas plants.

3) Varden inom parentes ar bruttotillskott. Uthyggnaderna 3) Gross additions put in parentheses. Net additions are re-
innebar att nytillskottet reduceras genom minskning av duced by decommissioned capacity in existing plants.

redan befintlig effekt.
4) Totalt tillskott 48 MW, bortfall 5 MW,

4) Total addition 48 MW, decommissioned 5MW.
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DET NORDISKA
HOGSPANNINGSNATET

Sverige har férbindelser med Danmark, Finland och
Norge. Mellan Finland och Norge finns en 220 kV for-
bindelse och nagra ledningar fr lokala leveranser frin
Norge till forbrukare i Finland.

Vid arets utgang var den totala dverforingsforma-
gan frin Sverige ca 5 600 MW och till Sverige ca 5200
MW. Mellan Danmark (Jylland) och Norge finns en
likstromsférbindelse med dverforingsférmagan 510
MW i vardera riktningen. Sédra Jylland har 400,220
och 60 kV-fsrbindelser med vistra Tyskland.

Mellan Finland och Sovjetunionen finns en 1000
MW likstromsforbindelse. Detta dr den forsta stam-
nitsforbindelse av denna storleksordning mellan Sov-
jet och vistra Europa.

Sedan tidigare finns en mindre samkdrningsfor-
bindelse mgllan Norge och Sovijet och lokala férbindel-
ser mellan Finland och Sovijet.

Island ir ej elektriskt férbundet med de Gvriga
Nordellinderna.

Fig. S4 Overforingsledningar.
Transmission lines.

400 kV AC OCH DC

Tagna i drift | drift
under 1980 31.12.90
Brought into In service
service in 1990  Dec. 31, 80
N km km
DANMARK/DENMARK
74 1089 "
FINLAND/FINLAND
g4 33994
ISLANDJ/ICELAND
NORGE/NORWAY
1] 1767
SVERIGE/SWEDEN
- 10421 4
i

1) Harav 203 km i drift vid 150 kV och 46 km vid 132 kV,

2) Harav 80 km i Danmark och 96 km i Sverige (Kontiskan 1),
89 km i Danmark och 151 km i Norge (Skagerrak) i drift med
250 kV likstrom samt 75 km i Danmark och 74 km i Sverige
[Kontiskan 2) i drift med 286 kV likstrom.

3) Harav 13 km i drift vid 60 kV och 113 km vid 50 kV.

4) Hérav 99 km i Finland och 99 km i Sverige likstrom sjokabel
samt 24 km i Finland och 2 km | Sverige likstrom landkabel
(Fenno-Skan).
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THE GRID SYSTEM IN
THE NORDEL COUNTRIES

Sweden is connected to Denmark, Finland and Nor-
way. Between Finland and Norway there is a 220 kV
link, and a few lines from Norway to Finland for local
consumption there.

At the end of the year total transmission capacity
from Sweden was about 5600 MW and to Sweden
about 5200 MW. The DC cable connection between
Denmark (Jutland) and Norway has the capacity of
510 MW in both directions. From southern Jutland
there are 400, 220 and 60 kV interconnection links to
western Germany.

Between Finland and the Soviet Union there is a
1000 MW DC link. This is the first main grid connec-
tion of this size between the Soviet Union and western
Europe.

Between Finland and the Soviet Union and be-
tween Norway and the Soviet Union there has for
many years been a number of local interconnections.

Iceland is not electrically connected to the rest of
the Nordel countries.

220-300 kV AC OCH DC 110, 132, 150 kV

Tagna i drift Idrift Tagna i drift | drift
under 1990 31.12.90 under 1990 31.12.90
Brought into In service Brought into In service
service in 1990  Dec. 31, 90 service in 1990  Dec.31,90
km km km km
0 2472 23 3800%
-6 2471 150 14 000
0 467 0 1340
7 | 52482 0 9 700
- 52042 - 15 000

1) Of which 203 km in service with 150 kV, and 46 km with
132 kV.

2) Of which 80 km in Denmark and 96 km i Sweden (Konti-
skan1), 89 km in Denmark and 157 km in Norway (Skager-
rak) in service with 250 kV DC, and 75 km in Denmark and 74
km in Sweden (Kontiskan 2) in sarvice with 285 kV DC.

3) Of which 13 km in service with 60 kV, and 113 km with 50 kV.

4) Of which 88 km in Finland and 99 km in Sweden DC sea-

cable, and 34 km in Finiand and 2 km in Sweden DC land-
cable (Fenno-Skan).
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Fig. S5 Nordels hégspanningsnét.
The Nordel main grid.
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Fig. 6 Samkérningsférbindelser mellan Nordelldnderna.
Interconnections between the Nordel countries.

Lander Stationer Nominell Dimensionerande Langd Kabel
spanning, kV averforingskapacitat, MW km km
Countries  Terminal stations Rated Transmission capacity Length Cable
voltage, kV as per design rules, MW km km
Idrift: Fran Danmark Till Danmark
In service: From Denmark To Denmark
DANMARK-NORGE/DENMARK-NORWAY
Tiele-Kristiansand +260= 510 510 240/pol 127/pol
Fran Finland Till Fintand
From Finland To Finland
FINLAND-NORGE/FINLAND-NORWAY
Ivalo-Varangerbotn 220~ 50 50 228
Fran Sverige Till Sverige
From Swedean To Sweden
DANMARK-SVERIGE/DENMARK-SWEDEN
Tealstrupgard-Sofiaro 132~ 350" 350" 23 02
Hovegard-Helsingborg ne 1 400~ } 700" } 7001 a1 &
Hovegard-Helsingborg nr 2 400~ _ 91 8
Vester Hassing-Goteborg 260= 260 260 176 87,5
Vester Hassing-Lindome 285= 300 300 149 87.1
Hasla (Bornholm)-Borrby 60~ 60 60 47,8 433
FINLAND-SVERIGE/FINLAND-SWEDEN
Ossauskoski-Kalix 220~ ] 83
Patajaskoski-Letsi 400~ 800 700 230
Keminmaa-Svartbyn 400~ 134
Hellesby(Aland)-Skattbol 70~ 35 35 76.5 56
Raumo-Forsmark 400~ 500 500 235 198
NORGE-SVERIGE/NORWAY-SWEDEN
Sernes-Tarnehamn 132~ 39
Ritsem-Ofoten 400~ } i } 200 58
Rossaga-Ajaure 220~ 2609 10034 117
Linnvasselv 5) 220/66~ B0 50 =
Nea-Jarpstrommen 275~ 6007 500 100
Lutufallet-Holjes 132~ 40 20 17,6
Eidskog-Charlottenberg 132~ 100 100 13
Hasle-Borgvik 200~ } a0 } 3 108,
Hasle-Trollhttan 400~ ree Aoy 135
Toralt 5 565 5185
Total
n L1

1) Aven vid parallelldrift &r totala dverféringsférmagan 700
MW | vardera riktningen (vid gynnsamma produktions- och
belastningsforhallanden hogre varden).

2) Kabelstrackan bestéar av fyra trefaskablar som 4r parallall-
kapplade tva och tva.

3) Med hansyn till slingdriften dver flera samkérningsfarbin-
delser Norge-Sverige och vissa andra driftsituationer kan
dimensionerande felfall ge an lagre Gverféringsformaga

4) 100 MW galler vid maximal produktion | Gejman-Ajaure-
Gardikfors. Vid minimiproduktion i dessa stationer ach
maximalt 250 MW produktionstverskott | Helgeland ar dver-
féringsférmagan 200 MW.

5) Samkarningslanken dr en 220/66 kV transformator i den
norsk-svenska kraftstationen | Linnvassalv.
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1) Also at parallall operation of the interconnections the total
fransmission capacity s 700 MW in both diractions (higher
values on favourable generation and load conditions).

2} The cable line consists of four three-phase cables, which are
parallelly connected two by two.

3) Transmission capacity is occasionally reduced because of
design fauit case.

4) 100 MW with maximum generation in Gejman-Ajaurs-Gar-
dikfors. With minimum generation in these stations and up
to 260 MW surplus generation in Helgeland the transmission
capacity is 200 MW.

-5) The intarconnection consists of a 220/66 kV transformer in
the Norwegian-Swedish power station Linnvasselv.
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Fig. S7 Total elproduktion inom Nordel 1990.
ELPRODUKTION Total electricity generation within Nordel 1990.

Den totala produktionen inom
Nordel 1990 uppgick till 3438
TWh, vilket innebir skning med
2,6% jamfort med 1989, Vattenkraf-
ten svarade for 60,4% och kirnkraf-
ten f6r 24,2%. Motsvarande siffror
for 1989 var 61,6% resp 24,1%.

ELECTRICITY
GENERATION

The total generation within Nordel
amounted to 3438 TWh in 1990.
This is an increase of 2.6% compa- |
red with 1989, Hydro power 8.7%
amounted to 604% and nuclear
power to 24.2% of the total genera- 6.4%
tion. The corresponding figures for 0.3%
1989 were 61.6% and 24.1%

Vattenkraft Kondens Ovrigt

Hydro power Condensing power Others
Karnkraft Mottryck
Nuclear power Back-pressure
Fig. S8 Elproduktion (GWh).
Electricity generation (GWh).
DANMARK FINLAND ISLAND NORGE SVERIGE NORDEL
DENMARK FINLAND ICELAND NORWAY SWEDEN NORDEL
Vattenkraft 1990 27 10823 4158 121137 71459% 207 805
Hydro power 1980
Vattenkraft 1989 27 12900 4213 118 698 708484 206 686
Hydro power 1989 '
Vindkraft m.m. 1980 515 0 0 0 4 519
Wind power ete. 1990
Vindkraft m.m 1989 444 0 0 o -] 450
Wind power etc. 1989
Virmekraft
Thermal power
Mottryck, fiarrvarme ¢ 8587 . 0 2070 10 657
Back-pressure, district heating
Mottryck, industri 380 7744 . 221 3070 11 395
Back-pressure, industry
Kondens, process - 454 . - . 454
Condence, process
Kondens, kirn . 18127 . . 65 250 83377
Condence, nuclear
Kondens, konventionel| 22993 " 5972 . 116 252 29 333
Condence, convantional
Gasturbin, digsel m.m. - 1 288 127 52 478
Gasturbine, diesel etc.
Varmekraft totalt 1990 233537 40 895 288 464 70 694 135 694
Thermal powaer total 1990
Varmekraft 1989 207762 38 254 2827 499 68074 127 865
Thermal power 1989
Total produktion 1930 23 895 51718 4 447 121 601 142 167 343 818
Total generation 1990
Total praduktion 1989 21247 51154 4 475 118 197 138 928 335 001
Total generation 1989
Férandring | % 12,5 1.1 -0.6 2,0 23 2,8
Change in %
i L]}
1) Inkl, produktion i kraftvarmevark. 1) Incl. generation in combined heat-and power stations.
2) Harav tysk andel | Enstedvaerket 2 020 GWh 1980, 2) Of this German share of Enstedvaerket 2 020 GWh 7890,
1 858 GWh 1989, 1658 GWh 1989.
3] Harav geotermisk kraft 283 GWh 1990, 267 GWh 1989. 3) Of this geathermal power 283 GWh 1990, 257 GWh 1989.
4) Harav narsk andel | Linnvasselv 123 GWh 1930, 4) Of this Norwegtan share of Linnvasselv 123 GWh 1980,
131 GWh 1989. 131 GWh 19839,
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Island/iceland

GWh
500

Generation and gross consumption
excl. occasional power to electric

boilers etc.

Fig. S9 Produktion och bruttoférbrukning
exkl. tillfallig kraft till elpannor m.m.
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100
Fig. S10 %
FINLAND
g FiINLAND
MAGASINSFYLLNAD .
Kurvorna visar magasinsfyllnaden i % av helt fyllda
magasin under dren 1989 och 1990. De dvre och
undre begrinsningskurvorna fiér de senaste irens
magasinsvariationer ir markerade. Begrinsningskur-
vorna ir hogsta respektive ligsta veckovirden under
perioden 1980 — 1989, ®
WATER RESERVOIRS o
The curves show the impounded water in per cent of
total storage capacity for 1989 and 1990. The field 50
gives upper and lower extremes which are composed
of the weekly maximum and minimum recorded for A
the period 1980 — 1989, 40 i
30
20
Magasinskapacitet
Reservoir capacity
1989 s 1990 10 4917 GWh
Extremvarden (1.1, 1980 - 31.12. 1989) 31.12.1990
Extrem values (Jan. 1, 1980 - Dec. 31, 1989 4717 GWh
S F M AM J J A S 0N D
100
NORGE % SVERIGE
NORWAY . SWEDEN
20
80
70
60
50
40
|
|
30
| "
‘ Magasinskapacitet Magasinskapacitet
Reservoir capacity Reservoir capacity
1.1.1990 1.1.1990
78 846 GWh 10 — 33 350 GWh
| 31.12.1990 | 31.12.1990
‘ 79015 GWh { 33 460 GWh
J F M AMJ J A S 0 NUD? J FMAMG I I A S o N D
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Fig. 511 Maximal belastning 3:e onsdagen i januari och december 1990.
Maximum load on the 3rd Wednesday in January and December 1990.

Installerad Max kraftstations- Max. systembelastning
nettoeffekt belastning
Installed Max. power station Max. system demand
net capacity output
31.12.90 Januari 1990 December 1980 Januari 1990 December 1990
MW Lokal tid MW Lokal tid MW  Lokaltid MW Lokal tid MW
Local time Local time Local time Local time
DANMARK/DENMARK
Vister om Stora Balt (ELSAM) 48430 17-18 2649 8-8 3317 17-18 2938 89 3340
West of the Great Belt
Oster om Stora Bilt
axkl Bornholm (ELKRAFT) 4240 15-16 2035 9-10 2393 17-18 2290 17-18 2401
East of the Great Belt
excl Boroholm u - a
FINLAND/FINLAND
13 463 8-9 8 151 19-20 B 325 8-9 9781 19-20 9433
ISLAND/ICELAND
911 17-18 650 17-18 670 1112 614 18-19 650
NORGE/NORWAY
Sader om 87, 5°N 25116 8-9 180N 8-9 17 236 9-10 14 504 8-9 15 183
Sauth of 67.5°N
Norr om 67, 5°N 1773 6-7 1212 18-19 1202 14-15 1104 9-10 1050
Naorth of 67.5°N
SVERIGE/SWEDEN
34 18924 17-18 23543 8-9 23573 89 21515 15-16 21310
NORDEL/NORDEL
axkl Island. Mellaneuropeisk tid B3 624 8-9 53200 8-9 55007 8-8 51892 B-9 52225
axcl Iceland. Central-European time
n In
1) Inkl. tysk andel i Enstedvaarket 300 MW, 1) Incl. German share of Enstedvaerket 300 MW.
2) Inki. norsk andel i Linnvasselv 25 MW. 2) Inel. Norwegian share of Linnvasselv 25 MW.
Fig. 12 Elenergiomséttningen 1990 (GWh).
Electrical energy turnover in 1990 (GWh).
DANMARK FINLAND ISLAND NORGE SVERIGE NORDEL
DENMARK FINLAND ICELAND NORWAY SWEDEN NORDEL
Produktion 23895 51718 4447 121601 142 157 343 818
Generation
Darav:
of this
vattenkraft 27 10 823 4159 121137 71459 207 605
hydro powear
vindkraft m.m. 516 0 0 (1] 4 519
wind power atc.
Import 11873 11087 . 408 12910 36 378
Imports
Total produktion och import 35 B68 62 805 4 447 122 008 155 067 380 196
Total generation and imports
Export 4928" 363 . 16 401 146773 36 369
Exports
Bruttoférbrukning 30 940 62 442 4 447 106 608 140 380 343 827
Gross consumption
Tillfallig kraft till elpannor m. m. . 114 184 63592 9630 16 287
Qccasional power to electric boilers etc
Bruttoférbrukning
exkl, tillfallig kraft till elpannor m. m. 30940 52328 4263 99 249 130 760 327 540
Gross cansumption axcl.
occasional power to electric boilers etc
Eérandring fran 1989 % 08 41 -1,6 1 04 1.3
Change as against 1989 %
[ I | i

1) Harav tysk andel i Enstedveerkat 2 020 GWh.

2) Harav pumpkraft 258 GWh.

3) Harav norsk andel i Linnvasselv 8 GWh.
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1) Of this German share of Enstedvaarket 2 020 GWh.
2) Of this pumped storage power 259 GWh.
3) Of this Norwegian share of Linnvasselv 8 GWh.



ELENERGIUTBYTEN

Elenergiutbytena mellan de nordiska lin-
derna uppgick under 1990 till 31,7 TWh,
vilket &r nytt rekord. Norge och Sverige var
nettoexportdrer under iret, medan Dan-
mark och Finland var nettoimportérer.

EXCHANGE OF
ELECTRICAL ENERGY

Exchanges of electrical energy between the
Nordic countries amounted to 31.7 TWh
in 1990, which is a new record. Norway
and Sweden had net exports during the
year, while Denmark and Finland had net
imports.

Fig. S14 Elenergiutbyte 1990 (GWh).

NORDEL 1990

Fig. 13 Utbyten av elektrisk energi
inom Nordel 1990 (GWh).
Electrical energy
exchanges within
Nordel in 1990

(GWh).

Exchange of electrical energy in 1990 (GWh).

S Ia
93/¥4701

6 200n

Imparttil:  DANMARK FINLAND  NORGE SVERIGE  Nordel- Andra Total export
Imports to:  DENMARK FINLAND NORWAY SWEDEN Jander lander
Nordel Other Total exports
countries  countries 1990 1989
Export fran:
Exports from:
Danmark . . 7 220 227 4701 4928V 22040
Denmark
Finland . . 2 361 363 - 383 470
Finland
Norge 3958 114 . 12329 18401 - 16 401 15 363
Norway
Sverige 7922 6356 399 . 14677 - 148772 125242
Swaden
Nordellander 11880 6470 408 12910 31668 4701
Nordel countries
Andra lander a3 4617 - .
Other countries
Total import 1930 11973 11087 408 12910
Total imports
Total import 1989 11861 9323 428 12053
Total imports
Nattolmport 1990 7045 10724 -15983 -1767
Net imports
Netto impaort 1983 9457 8853 -14 835 -471
Net imports
Nettoimport/brutto- 1980 228 17.2 =16,1 =14
forbrukning® i % 1989 30.8 14,7 -152 ~-0,4
Net imports/gross
consumption® in %
i
1) Harav tysk andel i Enstedvaerket 2 020 GWh 1990, 1) Of this Gerran share of Enstedvasrket 2 020 GWh 1990,
1858 GWh 1989. 1658 GWh 1988.

2) Harav norsk andel | Linnvasselv 8 GWh 1990, 47 GWh 1889.

3) Exkl. tillfallig kraft till elpannar, m m.

2) Of this Norwegian share of Linnvasselv 8 GWh 1990,
47 GWh 1989.

3) Excl. occasional power to electric boilers, etc.
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Fig. 15 Manatlig utvaxling av elenergi mellan

Nordellanderna 1990 (GWh). Till Nerge {tot 2)

Till Finland (tot 114}
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Monthly exchange of electrical energy bet- ’ J
ween the Nordel countries in1990 (GWh). F
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Fig. 816 Netto elforbrukning férdelad ps konsumentgrupper

exkl. elpannor m.m. 1990.

Net electricity consumption distributed on consumer groups

excl. electric boilers etc. in 1990.

Danmark/Denmark
esa% 07% W309%

Norge/Norway
W5t4%  07% Wer9%

Finland/Finland
07% M558%

1 435%

Sverige/Sweden

11553%

Island/lceland
L3 % . W e59%

Nordel/Nordel
1 528% 12% W 46.0%

20% Wa27%

Bostader, service m.m.
Domestic, commercial etc.

Jarn- och sparvagar
Traction
Industri
Industry
Fig. S17 Elférbrukning 1990 (GWh).
Electricity consumption in 1990 (GWh).
DANMARK FINLAND ISLAND NORGE SVERIGE NORDEL
DENMARK FINLAND ICELAND  NORWAY SWEDEN NORDEL
Bruttofrbrukning 30 940 62 442 4 447 105 608 140390 343 827
Gross consumption
Tillfallig kraft till elpannor, m m. . 14 184 63592 9630 16 287
QOccasional power to electric boilers, atc. _
Bruttoforbrukning." 30 940 62328 4263 99 249 130 760 327 540
Gross consumption !
Forlustar 2101 3127 427 10 189 10710 26 555
Losses
Nettofarbrukning 28 839 59 201 3836 89 060 120 060 300 986
Net consumption )
Industri 8900 33 028 2529 42 620 51246 138 323
Industry
Jérn- och sparvagar 200 423 - 650 2463 37386
Traction
Bostader, service m m 19739 25750 1307 45 780 66 341 158 927
Domestic, commercial
Forandring av bruttoférbrukning
jamfart med faregdende, ar % " 0,8 41 -1.8 11 0.4 13
Change in gross consumption
as against previous year, % '
Genomsnittlig farandring av bruttofér-
brukning under de senaste 10-4ren, % " 25 4.6 33 1.8 3.4 3,0
Average change in gross
consumption during the last 10 years, % "
Bruttoférbrukning per invanara | kWh 7! 6 000 12 500 16 400 23 400 15 200 14 100
Gross consumption per inhabitant in kWh "
Medelfolkmangd 1990 milj. 5,15 4,99 0.26 4,24 8,59 23,2

_Average population 1980 mill

(|

1) Exkl tillfallig kraft till elpannor, m m.
2) Harav pumpkraft 259 GWh.

1) Excl. oecasional power to electric boilers, etc.
2) Of which pumped storage power 259 GWh.
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Fig. S18

Fig. S19

Fig. S20

H

SVERIGE
SWEDEN

NORGE
NORWAY

ISLAND
{CELAND

FINLAND
FINLAND

DANMARK
DENMARK

Bruttoférbrukning 1 av
elenergi 1981-1990.
Gross consumption 7
of electrical energy
1981 - 1990.

1) Exkl. tillfallig kraft till el-
pannor m m.

1) Excl. occasionai power to
electric boilers ete.

Bruttoférbrukning™
av elenergi per
invanare 1981 - 1990.
Per capita consump-
tion 7 1981 - 1990.

1) Exkl. tilifallig kraft till el-
pannor m m.

1) Excl. occasional power to
electric boilers etc.

Total energitillforsel
1981 - 1990.
Total energy supply
1981 - 1990.
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Fig. 521 Fordelning pa energislag av eltiliforseln.
Distribution of electricity on energy sources.

TWh/ar

2
180 TWh/ivear

125 -
100
75
50
| ll]

0
1990 1995 2000 1990 1995

DANMARK FINLAND

DENMARK FINLAND
Vattenkraft Kol
Hydro power | Coal
Karnkraft Olja
Nuclear power il

2000

nEN

1990 1895 2000 1980 1995
ISLAND NORGE
ICELAND NORWAY

Naturgas

Natural gas

Inhemska brénslen

Domestic fuels, process fuels

2000 1980 1995 2000
SVERIGE
SWEDEN

Vindkraft
Wind power

Nettoimport
Net imports
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ELENERGI-
TILLFORSEL

Figur 21 visar den faktiska elenergi-
tillférseln 1990 samt prognoser for
1995 och 2000.

Redovisning sker f6r vart och
ett av Nordellinderna med uppdel-
ning pi energislagen vattenkraft,
kirnkraft, olika slag av virmekraft
fordelat pd brinsleslag samt vind-
kraft.

Vidare redovisas nettoimport,
for 1990 verkliga virden, for 1995
och 2000 kontrakterad import.
Vattenkraftvirdena for prognossta-
dierna dr medelarsproduktion.

For Norge innebir detta be-
tydande kvantiteter tillfillig kraft
som kan anvindas fér leveranser till
inhemska elpannor och/eller ex-

port.

ELECTRICAL
ENERGY SUPPLY

Figure 21 shows the electrical ener-
gy supply in 1990 and forecasts for
1995 and 2000. Each Nordel coun-
try is separately presented with
figures split on different categories:
hydro power, nuclear power, other
thermal power with distribution
onto different types of fuel, and
wind power.

Net imports is also shown, for
1990 real values, for 1995 and 2000
contracted supplies. In the two last
mentioned stages hydro power re-
fers to average annual generation.

For Norway this means a sub-
stantial quantity of occasional
power which can be used for elec-
tric boilers and /or exports.
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PROGNOSER

FORECASTS

Prognoserna fér aren 1995 och 2000
bygger pa kraftféretagens egna vir-
deringar om den sannolika utveck-
lingen. Prognoserna ligger till grund
f6r utbyggnadsplaneringen av kraft-
dverforingssystem och produktions-
anliggningar.

The forecasts for 1995 and 2000 in
the following tables are made by
the power companies in the Nordel
countries. The forecasts provide a
basis for the planning of power
transmission systems and genera-
tion utilities.

Fig. S22 Faktisk och prognoserad elenergiférbrukning

exkl. elpannor m m.

Electrical energy consumption and forecast
excl. electrical boilers etc.

1980 1995 2000

- TWh/ar TWhyar TWhiar
Danmark/Denmark 30,9 35 38
Fintand/Finland 62,3 73 80
Island/lceland 43 49 851
Norge/Norway 99.2 106 111
Sverige/Sweden 1308 143 153
Naordel totalt/Nardel total 327,56 362 387

Fig. 523 Faktiska och prognoserade eleffekter exkl elpannor m m.
Peak load capacity and forecast excl. electrical boilers etc.

1990 1995 2000

MW MW MW
Danmark/Denmark 5850 7 050 7700
Finland/Finland 10 400 12 700 14 000
Island//celand 670 700 750
Norge/Norway 16 337 19 100 20 300
Sverige/Sweden 23300 28 500 30 000
Nordel totalt/Nordel total 56 557 68 060 72750

Fig. 524 Faktiska och prognoserade installerade effekter i MW inom
respektive land (varden per 31.12 respektive ar).
Installed capacity and forecast for installed capacity in each

country (vaild per Dec. 31).

1980 1985 2000

. MW MW Mw

Danmark/Denmark 9153 9 800 10 250
Finland/Finland 13 463 14 750 16 500
Island/lceland 911 1100 1100
Norge/Norway 26 889 27 600 29 400
Sverig_g!Sweden - 34 189 35 400 36 000
Nordel totalt/Nordel total 84 605 88 750 93 260
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NORDELS MEDLEMMAR
MEMBERS OF NORDEL

Ove W Dietrich
Direkter /Managing Director
SEASA/S

Knud Fischer
Direkter /Managing Director
Senderjyllands Hejspeendingsveerk

Klaus Ahlstedt
Vice verkstillande direktor /
Executive vice president
Imatran Voima Oy

Jakob Bjérnsson
Generaldirektér/Director General
Statens Energistyrelse

Erling Diesen
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Chief Executive Director
Norges vassdrags- og energiverk

Ragnar Myran
Administrerende direkter/
General Manager
Trondheim Elverk

Goran Ahlstrom
Direktér/Manging Director
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Claes Lindroth
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Tel.+46 8 73950 00
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John Hebo Nielsen
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Imatran Voima Oy

ISLAND/ICELAND
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Landsvirkjun
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General Manager
Statkraft
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Vattenfall
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Chairman of Nordel
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* I’
*

Carl-Erik Nyquist

Generaldirektér/

Director-General
Vattenfall

Karl-Axel Edin
Direktér/Managing Director
KRAFTSAM
Suppleant/Deputy

Lena Nordkvist
Sekreterare/Secretary
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