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Nordel

ordel, som grundades
N 1963, ar en sammanslut-
ning for nordiskt elkraft-
samarbete. Nordel bestdr av
ledande personer inom kraftfor-
sorjningen i Danmark, Finland,

Island, Norge och Sverige

Nordel &r ett rddgivande och

rekommenderande organ vars

syfte ar att beframja internatio-
nellt, framst nordiskt samarbete
betraffande produktion, distribu-
tion och konsumtion av elenergi.

Nordel har féljande fasta arbets-

uppgifter att

— kontinuerligt folja utveckling-
en av produktionen och kon-
sumtionen av elenergi i de
nordiska landerna, bl a ge-
nom att publicera lamplig sta-
tistik.

— sammanstalla konsumtions-
prognoser och utbyggnads-
planer uppgjorda inom de
enskilda landerna.

Island

— publicera en Aarsberéttelse
som innehaller Nordels verk-
samhetsberattelse, landernas
arsredogorelser, specialartik-
lar och statistik.

En stor del av Nordels arbete
utférs av utskotten och arbets-
grupperna. Genom dessa har
man tillgang till specialister inom
alla omraden av elférsériningen.
For insamling av statistik och an-
nan periodisk rapportering finns
kontaktman i de olika landerna.
Inom Nordel finns ocksa kontakt-
mén i manga internationella or-
ganisationer.

Nordels ordférande valjs for
en period om tre ar. Ordférande-
skapet cirkulerar mellan lander-
na. Ordférande utser sekreterare
och svarar for sekretariatet.

Sverige
Finland

Danmark




Nordel
1984

Ifarbrukningen | Nordellanderna
== Okade 69 % jamfort med 1983
och var 285 TWh under 1984.
Finland redovisar den storsta okningen,
83 Y%, och Island den minsta, 39 %,
jamfort med féregaende ar.

Vattenkraften, basen for elproduktio-
nen inom Nordel, stod for 648 % av
den totala produktionen. Detta innebér
en 2,6 % okning under 1984. Karnkraf-
ten, som har en viktig roll i Norden, stod
for 22,6 %, vilket innebar en 19 % Ok-
ning under aret. Ovrig varmekraft var
jamnt fordelad mellan kondens och
mottryck och stod for resterande 12,6 %
och okade 9.2 %,

Oljans andel i elproduktionen ar mi-
nimal. Oljebaserad kraftproduktion fére-
kommer nastan enbart | samband med
flarrvarmeproduktion eller Angproduk-
tion for industrin. Vattenkraftproduktion
dominerar pa Island och i Norge medan
Danmark har mest kolbaserad produk-
tion. Finland och Sverige har en sam-
mansatt produktion dar aven karnkraft
ingar

Kraftutbytet landerna emellan var
betydligt mindre &n under foregaende
ar men uppgick anda till 14,8 TWh. Nor-
ge var fortfarande den stérsta exporto-
ren och Danmark den storsta importo-
ren. Finland och Sverige var nettoim-
portdrer av mindre omfatining inom
Nordel. Finland importerade dock en
betydande mangd elektricitet fran Sov-
jetunionen. Danmark importerade obe-
tydligt men exporterade daremot en del
fill Vasttyskland,

Bruttoforbrukning i TWh
exkl elpannor

Gross consumption in TWh
excl electric boilers

Danmark |l Norge
I Finland [l Sverige
B 'sland W, Nordel

285

Forbrukningsandring i % Total export och import i TWh
exkl elpannor Total export and import in TWh
Annual change in %

excl electric bollers

15}

Export



Nordels
verksamhet

ordel holl ett ordférande- och
N sekreterarmote den 14 mars |

Kopenhamn, emedan behov for
ett Nordel extramote inte fanns. Vid
motet behandlades utskottens verksam-
het samt ovriga aktuella fragor.

Arsmotet holls detta &r i Nyslott i Fin-
land den 19 juli 1984. Vid arsmétet |am-
nades rapporter om den aktuella kraftsi-
tuationen och presenterades prognoser
for de narmaste aren. Utskotten, grup-
perna och kontaktmannen redovisade
for sin verksamhet. De internationella
kontakterna rapporterades.

Vid arsmotet valdes Klaus Ahlstedt
fran Finland till ny ordférande och Rolf
Wiedswang fran Norge till viceordfo-
rande. Den nya ordforanden tackade
Goran Ekberg pa Nordels vagnar for
den insats han gjort som orditrande
under de tre senaste aren.
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Vid arsmoétet avgick tvd danska
medlemmar Erik Leif Jacobsen och
Jens Aksel Poulsen och som nya
medlemmar invaldes Jens Christian
Clausen och Georg Styrbro. Vid ars-
motet avgick ocksa Frederik Prytz
fran Norge och som ny medlem inval-
des Arne Finstad. Jonas Norrby frin
Sverige avgick likval och som ny med-
lem invaldes Tage Nytén. Ordforande
tackade de avgaende och 6nskade de
nya medlemmarna valkomna.

Nordels samarbete med nordiska
energimyndigheter har fortgatt aven un-
der 1984. Den 29 november samman-
tradde representanter for l|dndernas
energimyndigheter och Nordel for att
informera varandra om pagaende verk-
samhet och for att diskutera aktuella fra-
gor.

den
energikallan inom Nordel

Vattenkraften ar viktigaste

Hydro power is the most important
energy source within the Nordel

Driftutskottet

Utskottet har, liksom tidigare, fortlo-
pande behandlat aktuella samkér-
ningsfragor sasom kraftsituationen i de
nordiska landerna, kraftutbytena Ian-
derna emellan, driftsdkerhet och drift-
tekniska fragor samt storningar inom
det nordiska kraftsystemet.

For bedomning av kraftsituationen
under de narmaste tre aren har effekt-
och energibalanser avseende denna



tidsperiod uppréattats. Kraftbalanserna
bedémes som goda.

Forbrukningsékningen inom Nordel-
systemet har under 1984 varit stor. Detta
beror framst p& hogkonjunktur for
industrin samt pa att det skedde en
dvergang fran oljevarme till elvarme |
Sverige. Avsattningen till avkopplings-
bara elpannor har varit omfattande.

Vattenkraftsituationen | Nordelsyste-
met har under 1984 varit god. Maga-
sinslagena vid arets borjan var hogre
an normala och tillrinningen har varit
hogre an normalt, vilket inneburit
mycket hog vattenkraftproduktion.

Karnkraften har fungerat mycket val
under 1984, Framst under hostfloden
1984 nedreglerades karnkraften av
kraftbalansskal med ca 1.5 TWh (framst
i Sverige).

Kraftutbytena mellan landerna har
under 1984 varit omfattande. Den hdga
vattenkraftproduktionen har  medfort
stor export fran Norge och Sverige till

Sjolandskap i nérheten av Nyslott
dar arsmotet 1984 dgde rum

Lake scenery near Savonlinna
where the Nordel annual meeting
1984 was held

Danmark samt relativt stor export fran
Sverige till Finland. Stor export har aven
skett fran Norge till Sverige, men p g a
minskat vattenkraftoverskott i Norge har
denna export varit betydligt mindre an
under 1983

Driftutskottet har under 1984 avslutat
en uppfélining av kraftutbytena mellan
Nordellanderna. En analys av resultatet
beraknas foreligga under varen 1985.

Driftutskottet har under aret fortsatt
diskussionerna om prissattning av tillfal-
liga kraftutbyten mellan Nordellander-
na. | detta sammanhang har man bl a

behandlat marginalvardebestamning
och vinstfordelining.

Driftutskottet har gjort en dversiktlig
inventering av hur skatter och avgifter |
de olika landerna paverkar respektive
lands marginalvarden.

Driftutskottet har under 1983 och
1984 genomfort prov med reducerat
krav pa reglerstyrka under sommarperi-
oden. For att komplettera underlaget for
en analys och eventuell ny rekommen-
dation har utskottet beslutat genomfora
en provperiod aven under 1985,

Driftutskottet féljer det pagaende ar-
betet med instalining av damptillsatser-
na pa storre aggregat. Damptillsatserna
skall minska risken for systempendling-
ar.

Utskottet genomfor en studie av Nor-
delsystemets torrarshalans i studium
1990. Malsattningen &r bl a att soka
identifiera eventuella begransningar
vad galler energioverfaringar mellan
delsystemen.

Torrarsstudien pekar pa bl.a. foljan-
de resultat:

— all elférbrukning i Norden enligt gal-
lande prognoser for 1990 kan tackas
inom Norden vid extremt torrar

— under ett extremt torrdr kommer dyr
oljekondens att utnyttjas

— erforderlig import till Norge under
extremt torrar kommer att kosta cirka
fem génger s& mycket som inkoms-
terna av export av motsvarande
energimangd baserad pa 1983 &rs
utbytespriser.

Under oktober 1984 holl Driftutskot-
tet ett gemensamt sammantrade i Troll-
hattan med sin motsvarighet pa konti-
nenten UCPTE. Métet beddmdes vara
mycket vardefullt och positivt. Nasta s&-
dant moéte ar planerat till april 1986 |
Kaln.

Planeringsutskottet

Ftt stdende uppdrag fran Nordel till
Planeringsutskottet ar att folja utvecklin-
gen av oOverféringskapaciteterna pa
samkérningsforbindelserna och att med
erforderlig framférhélining foresla lamp-
liga andringar av dessa kapaciteter. Till
Nordels d&rsmote 1984 redovisades en
rapport med férslag till Gverforings-
kapaciteter pa samkarningsférbindel-
serna i stadium 1990. Det konstateras |
rapporten att andringarna i kraftsyste-
men mellan 1985 och 1930 ar relativt
sméa | Danmark och Finland. | Norge
byggs ett storre antal nya kraftverk, led-
ningar och transformatorstationer. | Sve-
rige fullbordas utbyggnaderna av 400
KV natet for anslutning av block 3 i Fors-
mark och Oskarshamn. Enligt de gjor-
da studierna ar det mojligt att med be-
gransade &tgarder (forbattring av span-
ningsreglering, kompensering etc.) as-
tadkomma ungefar samma overférin-
gskapaciteter i stadium 1990 som de ti-
digare rekommenderade for stadium
1985,

Berakningarna visar att damp-
ningsproblematiken fortfarande ar en
allvarlig fraga | Nordelsystemet. For att
kunna uppna de rekommenderade
Overforingskapaciteterna  kravs  att
dampningsproblemen ar losta. Det ar
viktigt att specificerade atgarder och
beslutade undersékningar slutfors.

En rekommendation med foljande
lydelse antogs av Nordel.

Nordel rekommenderar att:

— berorda nordiska kraftforetag verkar
for att | foljande tabell angivna over-
féringskapaciteter mellan landerna
uppratthalls | stadium 1990, varvid
forutsatts att overféringskapaciteter-
na bestams i enlighet med Nordels
natdimensioneringsregler saval in-
ternt inom de olika systemen som pa
samkarningsforbindelserna

— de nordiska kraftforetagen | sina

kraftsystem vidtar atgarder i optimal
omfattning for spanningsreglering
och dampning samt genomfor utby-
te av vissa stallverkskomponenter s&
att de i tabellen angivna vardena fér
overféringskapaciteter pa  véxel-
stroms  samkorningsférbindelserna
kan uppnas och sa att forbindelser-
na kan utnyttjas for motiverade kraft-
utbyten landerna emellan och med
bibehallen driftsdkerhet. Kostnader-
na for dessa atgarder ar mycket be-
gransade | relation till kostnaderna
for befintliga ledningar och genom-
forandet medfor inga problem ur
tillstandssynpunkt.
Betraffande likstroms samkaornings-
férbindelserna galler rekommende-
rade varden vid nuvarande utbygg-
nad. Om pagéaende férhandlingar le-
der till beslut om forstarkningar sa
kommer kapaciteterna att oka.



Rekommenderade 6verforings-
kapaciteter:

Frén Till MW
Sverige Norge') 16002)
Norge!) Sverige 13002)
Sverige Nord-Norge 250
Nord-Norge  Sverige 250
Sverige Finland 900
Finland Sverige 7003)
Sverige Sjalland 7004)
Sjalland Sverige 7004
Norge Jylland 510
Jylland Norge 510
Sverige Jylland 260
Jylland Sverige 260

1) Exklusive Nord-Norge.

2) Vid lamplig belastningsférdelning pa
overforingsledningarna mellan Sverige
och Norge kan kapaciteten dkas till ca
2100 MW respektive ca 1600 MW. Dock
far kapaciteten pa de tva sydliga 400 kV
forbindelserna e dverstiga rekommen-
derade varden.

3) Under storre delen av aret ar kapa-
citeten 700 MW men begransas ibland
(i huvudsak toppeffekttid) av dverférings-
mojligheterna pa det svenska natet.
Detta innebar dock ingen praktisk be-
gransning av Finlands exportmajlighe-
ter till Sverige.

4) Overforingskapaciteten kan ofta vara
hogre. Den ar beroende av aktuell pro-
duktionssituation ach driftlaggning.

Arbete har nu igangsatts med studi-
er som skall laggas till grund for en re-
kommendation om dverforingskapacite-
ter pa samkorningsférbindelserna i sta-
dium 1995, Dessa studier sker | samar-
bete mellan natundersokningsgruppen
och den under forra aret tillsatta pro-
duktionsgruppen. Produktionsgruppen
svarar harvid for produktionsekonomi-
ska studier om eventuell [Gnsamhet av
att oka kapaciteten mellan systemen.
Med detta material som bakgrund gors
sedan erforderliga natstudier av natun-
dersokningsgruppen. Samarbetet mel-
lan de bada grupperna torde medféra
annu battre underbyggda rekommen-
dationer | framtiden.

Natundersokningsgruppen arbetar
ocksa med en 6versyn av Nordels natdi-
mensioneringsregler. Nu gallande reg-
ler antogs av Nordel ar 1972. Strukturen
hos det nordiska kraftsystemet har ju
férandrats en hel del sedan dess. Det
har darfor ansetts angelaget att géra en
analys av om nagra andringar bér go-
ras av dimensioneringsreglerna.

Inom produktionsgruppen arbetar
man med att utveckla battre berak-
ningshjalpmedel for studier pa& nch di-
mensionering  av  elférsérjningssyste-
met,

Vid Nordels drsmote godkéndes en
rapport om kalkylranta och kalkylmeto-
der som anvands av kraftforetagen i de
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nordiska landerna. En rekommendation
| rapporten ar att man vid gemensam-
ma studier pa det samkorande Nordel-
systemet skall géra berakningarna for
kalkylrantorna 4 % och 7 % godkan-
des.

| en statusrapport till Nordels arsmo-
te redovisades aktuella data om varme-
pumpsituationen i de nordiska landerna
varen 1984. Avsikten ar att kontinuerligt
folja utvecklingen inom varmepumpom-
radet och redovisa arliga statusrappor-
ter till Nordel.

I ett samarbetsprojekt mellan
Planerings- och Varmekraftutskotten
har tagits fram en rapport, "Kostnader
for olika slag av kraftproduktion” Rap-
porten har tagits fram som ett svar pa
en forfrdgan fran Nordiska Ministerra-
dets ambetsmannakommitté for energi-
politik. Den ger i jamforande syfte en
generell bild av produktionskostnader-
na for de olika typer av kraftverk som
kan vara aktuella for utbyggnader inom

—

Nordelsystemet under den narmaste
10-arsperioden. Det betonas i rappor-
ten att anvandbarheten av de redovisa-
de kostnaderna &r begransad. Siffer-
materialet kan med vissa reservationer
anvandas for att belysa kraftslagens re-
ella kostnadsniva men inte for att visa
produktionens sjalvkostnadspris eller
annu mindre prisnivan | konsument-
ledet. Rapporten godkandes vid
Nordels arsméte och har oversants till
Nordiska Ministerradet.

Representanter fran Planeringsut-
skottet har vid flera tillfallen under aret
engagerats i kontaktverksamheten mel-
lan Nordel och de nordiska energimyn-
digheterna. Saledes har representanter
for utskottet deltagit vid ett mote den 2
februari med de nordiska energiminist-
rarna och vid méten den 10 april och 29
november med representanter for de
nordiska energimyndigheterna. Utskot-
tet bidrog ocksd med underlag for nag-
ra av de nyhetsbrev fran Nordel som




togs fram till Nordiska radets session |
Stockholm den 27 februari — 2 mars.

Enligt  overenskommelse mellan
Norde! och ECE:s elkommitté (ECE =
Economic Commission for Europe) skall
Norde! vartannat ar ta fram en karta
over det nordiska hogspanningsnatet.
En sadan karta avseende stadium janu-
ari 1984 har tagits fram och redovisats
till ECE.

Till ett ECE-seminarium om hog-
spand likstrém i Stockholm den 6—9
ma] 1985 har Planeringsutskottet redo-
visat en rapport, "HVAC and HVDC
Links in the Nordic Power System'.

Arbete pagar med en studie om le-
veranssakerhetskriterier for produktion,
Avsikten ar att i en forsta etapp redovisa
en kartlaggning om vilka kriterier som
nu tillampas i de olika systemen och ge
forslag till kriterier som skulle kunna till-
lampas vid gemesamma studier pa det
samkorande Nordelsystemet.

Ledningsbygge i Gustavs, Finland
Line construction in Kustavi, Finland

Lokka regleringsmagasin har blivit
ett omtyckt rekreationsomrade i
Finland

Lokka regulating basin has become
a popular recreation area in Finland

Som en férsta delstudie inom sam-
lingsrubriken "Elenergins roll i den tota-
la energibilden” har paborjats arbete
med en rapport som skall belysa det
faktum att elenergin okar trots en oftr-
andrad eller till och med sjunkande to-
talenergiram. En artikel som kortfattat
presenterar den rapport som ar under
arbete finns redovisad | denna arsberat-
telse pa sid. 20—30.

Till ett Cigré/UPDEA-symposium |
november 1985 (UPDEA = Union of
Producers, Conveyors and Distributors
of Electrical Energy in African Countri-
es, Madagascar and Mauritius) planeras
en rapport dar man med Nordelsam-
arbetet som exempel redogdr for hur
man kan bygga upp eft elsamarbete
mellan grannlander.

Vidare planeras en rapport till WEC
‘86 om Nordel. Denna rapport planeras
framtagen | samarbete mellan de tre
Nordelutskotten.

Varmekraftutskottet

Syftet med utskottets verksamhet ar
att beframja erfarenhetsutbytet inom
varmekraftomradet i Norden. Genom
sammantraden i utskottet och dess un-
dergrupper samt via seminarier | skilda
amnen ges rikliga mojligheter till per-
sonliga kontakter mellan landernas var-
mekraftpersonal.

Karnbranslegruppen konstaterar |
sin  arsrapport "Markedsituationen i
kernebraendselskredslebet” att den tidi-
gare gynnsamma tillgangen pa uran,
anrikningskapacitet och resurser for
bransletillverkning i varlden fortfarande
ar for handen. Den aktuella situationen
betraffande mellanlagring, upparbet-
ning och slutférvaring av anvant bransle
belyses sarskilt i rapporten. Nivan pa de
totala karnbransleanknutna kostnader-
na for ett kraftverk som tas i drift | mitten
av 1990-alet uppskattas till 0068
SEK/KWh | penningvarde april 1984.

Utskottets Drift och underhallsgrupp
anordnar vartannat ar sarskilda semina-
rier for skilda kategorier kraftverksper-
sonal. Under 1984 har vid olika tillfallen
driftschefer repektive kemiingenjérer
sdlunda givits mojligheter att utbyta er-
farenheter kring diverse amnen sasom
verkningsgradsmatningar,  tillstands-
kontroll och begransning av utslapp
fran kraftverken. Under 1985 kommer
ett speciellt mote for underhallschefer
att anordnas. Drift och underhallsgrup-
pen har dessutom vid sina sammantra-
den givit materialproblemen speciell
uppmarksamhet. Genom arbetsgrup-
pens forsorg har den arliga publikatio-
nen "Tillganglighetsstatistik for varme-
kraftverk” sammanstalits, vilken redovi-
sar tillganglighets- och feldata under
1983 fér de olika typerna av varmekraft-
verk | Norden.

Varmekraftutskottet har under aret |
samarbete med Planeringsutskottet far-
digstallt rapporten "Kostnader for olika
slag av kraftproduktion’ enligt dnske-
mal fran Nordiska Ministerradet. Utskot-
tet har pa uppdrag av Nordel folit ut-
vecklingen i Norden angaende lagstift-
ningen om begransning av svavelut-
slapp.

Forsknings- och utvecklingsarbetet
inom varmekraftomradet har fortsatt
ningsvis foljts upp av utskottet, Speciell
uppmarksamhet har dgnats arbetet in-
om NKA (Nordiska Kontaktorganet for
Atomenergifragor), vars projekt "Saker-
hetsorienterad Organisation och
Mansklig Tillforlitighet™ givits en omfat-
tande presentation | utskottet,

Bland ovriga fragor som utskottet
lagt speciell vikt vid kan namnas:

— mdjligheterna till férlangning av kraft-
verkens livslangd genom renover-
ingsatgarder

— varmekraftverkens  beteende  vid

elavbrottet | Sverige den 27 decem-
ber 1983



Danmark

Okonomisk udvikling

onjunkturudviklingen i USA og pa
det vigtige skandinaviske marked

har | 1984 stettet det opsving |
Danmarks ekonomi, som satte ind fra
midten af 1983.

Hvor det | begyndelsen af opsvinget
Iseer var det private forbrug og bolig-
byggeriet, der var beerende, har det i
1984 navnlig vaeret industrieksporten,
de faste erhvervsinvesteringer og bevae-
gelserne | byerhvervenes lagerinveste-
ringer. Det skennes derfor, at konjunktur-
opsvinget er blevet selvbaerende og
kan fortsaette | 1985,

En forudset konsekvens af den sti-
gende skonomiske aktivitet var en for-
vaerring af betalingsbalancen. Et under-
skud pa 12-13 mia.kr var ventet, men
det blev godt 17 mia.kr, en stigning pa
ca. 6,5 mia.kr fra 1983. Det uventet store
underskud skal ses pd baggrund af
den kraftige stigning i erhvervenes in-
vesteringer samt en sterre vaekst i det
private forbrug end ventet.

Forlebet i 1984 var imidlertid positivt
pa en razkke andre omrader. Arbejds-
leshedstallet faldt for ferste gang i en ar-
reckke efter en markant stigning i er-
hvervenes beskseftigelse. Det inden-
landske pris- og omkostningsniveau
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fortsatte den rolige udvikling, som alle-
rede kendetegnede 1983. Underskud-
det pa de offentlige finanser blev vae-
sentligt reduceret, dels som resultat af
konjunkturopgangens effekt pa indtaeg-
ter og udgifter, men ogsa som resultat
af en steerkt tilbageholdende udgiftspo-
litik.

Stigningen i den samlede inden-
landske produktion malt ved bruttona-
tionalproduktet kan for 1984 anslas il ca.
4.5 %, Fremgangen |4 alene i de private
erhvery, idet akfiviteten i den offentlige
sektor stort set var ugendret. Starst frem-
gang havde landbruget (ca. 10 %), in-
dustrien (ca. 7 %) og bygge- og an-
laegssektoren (ca. 7 %).

Selv om foreliggende vurderinger
tyder pa, at den ekonomiske vaekst i in-
dustrilandene bliver lidt svagere i 1985
end i 1984, vil der ogsa i 1985 veere go-
de vilkar for den danske eksport. Udnyt-
telsen af disse muligheder afhaenger i
nogen grad af resultatet af forarets over-
enskomstforhandlinger. Bliver udfaldet,
at den nuvaerende gunstige konkurren-
ceposition over for udlandet oprethol-
des eller forbedres, kan det forventes, at
ledigheden og underskuddet pa de of-
fentlige budgetter vil falde yderligere.

Det kritiske punkt i dansk skonomi
vil fortsat vaere betalingsbalancen. Der

Asnazsverket vid Kalundberg pa
Sjalland

The Asnaes power plant in Kalund-
berg, Zealand

er ikke tegn pd, at den nedvendige
markante og vedvarende reduktion af
underskuddet vil saette ind | 1985. Der
vil derfor vaere behov for | en arraekke at
fastholde en stram finanspolitik og en
indkomstpolitik, der sikrer at omkost-
ningsudviklingen holdes i underkanten
af omkestningsstigningerne i udlandet.

Energipolitik

| 1984 blev olie- og gasraerledninger-
ne fra de danske Nordsefelter taget |
brug. Oliererledningen med terminal
ved Fredericia blev indviet | maj, og 1.
oktober indviedes produktion og iland-
fering af dansk naturgas.

Ved arsskiftet var der sendt ca. 230
mio. m3 gas i land, medens &rets olie-
produktion blev ca. 2,3 mio. tons. Gas-
og olieproduktionen bidrog hermed af-
gerende til, at omkring 17 % af Dan-
marks bruttoenergiforbrug i 1984 blev
daekket fra danske energikilder.



Hele produktionen kom fra Dansk
Undergrunds Consortium (DUC), som
indtil 1984 var ene-koncessionshaver. |
1984 blev der givet 15 tilladelser il efter-
forskning, fordelt pa 7 selskabsgrupper.
De 15 tiladelser deekker 6 % af det
danske omréde, hvor DUC nu réader
over 25 %. Den danske stat deltager |
samtlige nye koncessionsgrupper,

De danske regeringspartier og soci-
aldemokratiet indgik i foraret forlig om
naturgasprojektet, nadvendiggjort bl.a.
af mindre gassalg end ventet. | kraft her-
af matte elvaerkerne og Dansk Olie og
Naturgas A/S (DO.N.G. A/S) | 1984 ind-
ga en aftale om keb af naturgas for
derved at styrke gasprojektets ekonomi.

Aftalen indebaerer, at elvaerkerne til-
sammen aftager de naturgasmaengder,
som DON.G. A/S ikke kan afsaette il
anden side indtil 30.9.91. Den samlede
ramme er pa maksimum 2,5 mia. mé,
som svarer til knapt 4 mic. tons kul eller
op til 5 % af elveerkernes samlede
braendselsforbrug i aftaleperioden. Pa
baggrund af naturgassalgets udvikling |
1984 forventes det dog, at de maeng-
der, som elvaerkerne ma aftage, bliver
vaesentligt mindre.

Med de aftalte priser er naturgassen
et meget dyrt kraftveerksbraendsel. Mer-
udgifterne til fyring med naturgas ven-
tes i perioden 1985—91 at age forbru-
gernes elpris med gennemsnitlig op
mod 2 are/kWh, safremt elvaerkerne af-
tager de | aftalen forudsatte 2,5 mia.m3.

Elveerkerne har besluttet at gennem-
fere ombygninger, der muliggar natur-
gasfyring, pa tre kraftveerker, en mel-
lemiastblok pa Kyndbyveerket, fire ked-
ler pa Svanemaellevaerket samt blok 3 pa
Fynsvaerket.

Med en kulandel i det samlede
braendselsforbrug pa 97 % i 1984 er kul
det helt dominerende breendsel hos de
danske elveerker. Kul hentes i en raekke
forskellige lande spredt verden over for
at mindske virkningerne af eventuelle
forsyningssvigt fra et enkelt land. Bl.a.
far danske elveerker store leverancer fra
Sydafrika, men et flertal | det danske fol-
keting ensker disse leverancer indstillet
som en protest mod det sydafrikanske
regime.

Dette har medfert, at et ministerielt
udvalg — Kulforsyningsudvalget —
med deltagelse fra elvaerkerne i 1983
og 1984 har vurderet muligheder for og
konsekvenser af en afvikling inden
1990. Vurderingen omfattede ogsa al-
ternative leveranderlande. Kulforsynings-
udvalgets redegerelse blev offentlig-
gjort i begyndelsen af december 1984.
Blandt konklusionerne noteres, at de
danske elforbrugeres meromkostninger
ved et stop for sydafrikanske kul vil ud-
gere 500—1.000 mio.kr pr. &r i perioden
1990—2000.

Elveerkerne besluttede sidst pa aret
at nedtrappe importen af sydafrikanske
kul, séledes at denne import opherer in-
den 1990,

| de kommende ar vil Colombia blive
en stor leverander af kul til de danske el-
veerker, idet der er indgéet kontrakter
om levering af op til 30 mio. tons kul
over 14 ar.

P& kernekraftomradet afsluttedes en
reekke udredninger i 1984. Trods positi-
ve resultater konstateredes i efterdret, at
et flertal | det danske folketing ensker
kernekraften taget ud af energiplanleeg-
ningen. Som konsekvens heraf har el-
vaerkerne reduceret engagementet pa
kernekraftomradet meget staerkt. Dan-
ske elveerker er dog fortsat af den opfat-
telse, at kernekraft ber indga i energifor-
syningen som et bidrag til at sikre en
palidelig og bilig elforsyning under
iagttagelse af miljghensyn.

Miljo

Kulfyring pavirker miljzet pé en raek-
ke omrader og kraever fortlzbende ind-
satser for at mindske og bortskaffe
restprodukterne pa forsvarlig made.

Aske- og slaggemeengderne fra
kraftvaerkerne udgjorde i 1984 ca. 1,2
mio. tons. Trods omfattende nyttiggerel-
se — i 1984 ca. 82 % — vil der fortsat
veere behov for deponering af veesentli-
ge maengder. Det har indtil nu vist sig
vanskeligt at fa godkendt arealer til va-
rig askedeponering pa grund af frygt
for spredning af sporstoffer,

Emissionen af svovidioxid og kveel-
stofoxider fra kraftveerkerne bidrager
kun beskedent til forureningen i Dan-
mark. Som et bidrag til reduktion af den
internationale forurening er der i 1984
vedtaget en lov om begreensning af
svovldioxid-forurening fra kraftveerker.

Loven indebeaerer, at der | perioden
frem til 1995 skal gennemferes foran-
staltninger, som inden for rammerne af
en kvoteordning til den tid vil nedbringe
kraftveerkernes svovldioxidudslip til i alt
125,000 tons/ar, d.v.s. omkring det halve
af, hvad det ventes at ville udvikle sig til
uden indgreb.

Loven forudseetter installation af af-
svoviingsanlzeg. Det er dog en forud-
seetning herfor, at der treeffes beslutning
om anvendelse og deponering af rest-
produkter fra anlzeggene inden ud-
gangen af 1985.

| 1984 blev der fra kraftveerkerne ud-
sendt i alt ca. 120.000 tons svovldioxid.
Uden elimport ville udsendelsen veere
blevet omkring 150.000 tons.

Pa kveelstofoxid-omradet streebes
der imod en reduktion af udslippet ved
forbedret styring af forbraendingen og
ved at udstyre nye anlaeg med specielle
fyringssystemer. Endvidere felges den
teknologiske udvikling med hensyn til
reggassens rensning for kvaelstofoxider.

Elproduktion og
forbrug

Udvekslingen af energi med nabo-

landene Sverige, Norge og Tyskland
ferte i 1984 til en import pa ca. 70 TWh
og en eksport pa ca. 10 TWh. Nettoim-
porten daskkede herved ligesom | 1983
23 % af landets elforbrug.

De resterende 77 % af elforbruget
produceredes pa naesten rent kulfyrede
kraftveerker, delvis | samproduktion
med fiernvarme i kraftvarmevaerker. Pro-
duktionen pa 200 TWh var herved
45 % sterre end i 1983.

Elforbruget i Danmark blev 260
TWh, en stigning pa 46 % fra 1983,
Stigningstakten er hermed vaesentligt
foraget i forhold til de senere ar. Indu-
strien er den forbrugergruppe, hvis
forbrug er steget steerkest. Eksempelvis
steg forbruget i de 500 sterste indu-
strivirksomheder med ca. 7.5 %, en stig-
ning som klart afspejler vaeksten i pro-
duktion og beskeeftigelse.

Elveerkernes braendselsfarbrug sva-
rede i 1984 til ca. 85 mio. tans kul, og
kulandelen blev 97 %. Braendselsfor-
bruget udgjorde 29 % af landets brutto-
energiforbrug. Tilferslerne svarede til
8,8 mio. tons kul, og lagrene ved arets
udgang svarede til 7.7 mio. tons kul.

Udbygning

| Jylland blev den farste af Midtkrafts
to nye kul-/oliefyrede udtagsenheder
idriftsat pa Studstrupvaerket i 1984. Den
maksimale ydeevne er 350 MW og 245
MW med henholdsvis ingen varmeydel-
se og maksimal varmeydelse pa 480
Mdlsec.

Fire danske kraftvaerker var under
udvidelse eller nyopfarelse | 1984, over-
alt med kul-foliefyrede kraftvarmeen-
heder:

P& Studstrupveerket og H.C. @rsted
vaerket var blokke pa henholdsvis 350
MW og 88 MW under bygning il idrift-
saettelse | 1985.

P& Amagervaerket indledtes etable-
ring af byggepladsen til blok 3 pa 250
MW. Blokken idriftssettes 1989.

Forundersaegelser for Avedareveer-
kets opfyldning til blok 1 pa 250 MW
blev indledt. Blokken idriftseettes 1991,

For de to sidstneevnte blokke, der
har ELKRAFT som bygherre, blev der |
1984 valgt turbine- og kedelleverande-
rer.

Forhandlingerne mellem ELKRAFT
og ELSAM om en elektrisk forbindelse
under Store Bzelt blev stillet | bero i be-
gyndelsen af 1984. Energiministeren
nedsatte | slutningen af 1984 en ar-
bejdsgruppe for at fa en samlet analyse
af de tekniske og ekonomiske forhold,
der er afgerende for en Store Beelts-
forbindelse. Arbejdsgruppen bestar af
repraesentanter for ELKRAFT, ELSAM,
Energiministeriet og Energistyrelsen.
Gruppen skal rapportere til de to besty-
relser og til Energiministeriet i efteraret
1985,



Ekonomisk utveckling

en férbattring av den internatio-
3 nella konjukturen som inleddes i

borjan av 1983 har fortsatt och
den ekonomiska tillvaxten tilltog under
1984. Den gynnsamma ekonomiska ut-
vecklingen i vastlanderna medforde att
Finlands export vasterut fortsatte att
Oka. Daremot minskade exporten dste-
rut och detta gjorde att den ekonomiska
tillvaxten i Finland blev mindre an van-
tat. Bruttonationalprodukten 6kade med
3 % till FIM 304 miljarder. Industripro-
duktionens volym dkade med 41 %.
Exporten okade med 61 % till FIM 96
miljarder och underskottet | bytesbalan-
sen minskade till noll. Importen ékade
med 1.3 % till FIM 88 miljarder. Vardet
av energiimporten, FIM 185 miljarder,
var nagot mindre an féregéende ar eller
21 % av importens totalvarde. Konsu-
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vilket var

mentpriserna steg 7,1 %,
1.3 %-enheter mindre an 1983.

Antalet arbetslosa var s& gott som
oférandrat, i genomsnitt 158 000, vilket
motsvarar 6,2 % av hela arbetskraften.

Energipolitik

| november 1984 godkande stats-
radet stamplanen fér elférsériningen for
dren 1984—1993. | planen har behovet
av nya kraftverk granskats pa basen av
alternativa utvecklingsutsikter for elefter-
fragan.

Programmet for aren 1984—86 om-
fattar fyra kraftvarmeverk samt ett pro-
cesskraftverk. Kraftverkens totala elpro-
duktionseffekt uppgar till ca 200 MW, |
stamplanen tas inte stallning till byggan-
det av varken vattenkraft eller baskraft.
Utbyggnadsprogrammet for eléverfor-
ingssystemet omfattar 62 km 400 kV

Morgondimma vid Nuasjarvi
Morning mist at Lake Nuasjarvi

ledningar och fyra transformatorstatio-
ner pa 400 kV.

Handels- och industriministeriet har
av regeringen fatt till uppgift att vida-
reutveckla elférsériningsplaneringen.

En ny karnenergilag har forberetts
av en ministergrupp. Statsradet gav lag-
forslaget till riksdagen i februari 1985.
Lagfarslaget innehaller bl.a. ett forslag
till en statlig karnavfallsfond, dv.s. en
fond till vilken de som driver karnkraft-
verk betalar avgifter for aft sakerstalla
den framtida karnavfallashanteringen.
Forslaget innebéar ocksd att riksdagen
medverkar vid de viktigaste karnenergi-



besluten. Ett principbeslut som fattats
av statsradet om karnkraftverk eller an-
nan till sin allmanna betydelse anmérk-
ningsvard Kkarnanlaggning skall be-
handlas i riksdagen.

Utredningsarbetet med syfte att min-
ska svavelutslappen med 30 % fram ftill
1993 fran nivan ar 1980 fortsatte och tio
teknisk-ekonomiska delutredningar
publicerades. Arbetet skedde under

ledning av miljoministeriet och repre-
sentanter for bl a kraftproduktionen
deltog.

Energiforbrukningen

Till 6ljd av den ekonomiska tillvaxten
pa 3 % samt den hoga utnyttjningsgrad-
en for skogsindustrins och kemiska in-
dustrins produktionskapacitet okade

I

Byggnadsarbeten pa Vajukoski vat-
tenkraftverk som blev fardigt i
oktober 1984
Construction work on the Vajukoski
hydro-power plant was completed in
October 1984

Ett litet, idylliskt kraftverk vid Kér-
nankoski, Viitasaari
A small, idyllic power station at Kér-
nankoski, Viitasaari

den totala energikonsumtionen med
drygt 4,5 % till 231 TWh. Energiforbruk-
ningen inom den ¢vriga industrin fort-
satte att Oka stabilt. (De olika energislag-
en har omvandlats till primarenergi en-
ligt varmeinnehall. Vattenkraft, karnkraft
och elimport har till skillnad fran officiell
praxis omvandlats enligt energiinnehall,
d v s med omvandlingsfaktor 1).

Elkonsumtionen dkade ar 1984 med
83 % till 485 TWh. Elanvandningen
fortsatte att Oka snabbare &n den totala
energiforbrukningen. Elektricitetens re-
lativa andel av den totala energiférbruk-
ningen steg fran ca 20 % ar 1983 till ca
24 0 &r 1984,

Speciellt inom skogsindustrin och i
den kemiska industrin kunde en 6kad
elanvandning noteras. Aven eluppvarm-
ningen okade Antalet eluppvarmda
bostader steg med 31000 till 300 000
ar 1984, Storsta delen av de nybyggda
smahusen uppvarms med el.

Effektivare energianvandning med
hjalp av el undersoktes bl a inom sam-
hallens energiférsodrining och inom in-
dustrin. Bivalent anvandning av el och
branslen (narvarme) har genomforts i
varmeproduktionen for stora fastigheter
utanfor regionvarmeverk och regionvar-
menat. Uppvarmning sker med vaxelvis
anvandning av el och bréanslen s& att
basbehovet av varme produceras med
el och topparna med ol
Marknadsforingen av narvarme har
inletts i Gver 10 elverksdistrikt.

Energiproduktionen

Den inhemska insatsen i energipro-
duktionen okade frén 29 % ar 1983 till
30 % 1984. Av de inhemska brénslena
okade torvforbrukningen mest. Brann-
oljeforbrukningen fortsatte att minska
betydligt och oljans andel av den totala
energiforbrukningen sjonk  frAn ca
46 % &r 1983 till 44 % &r 1984,

Karnkraftproduktionen steg till 17.8
TWh, vilket motsvarade 41 % av elpro-
duktionen. Karnkraftens utnyttjningsfac-
tor var pé toppniva, 89 %. Produktio-
nen av vattenkraft utgjorde 13,2 TWh el-
ler 31% av den totala produktionen.
Med mottryckskraft producerades 104
TWh, vilket motsvarar 24 % av produk-
tionen. Andelen évrig produktion var li-
ten, 4 % eller 1,8 TWh. Kraftverkens net-
toproduktion var 433 TWh.

Produktionen av kolkondenskraft
Gkade blott nagot fran féregéende ar
Aven stenkolsférbrukningen blev liten.

Elimporten frdn Sovjetunionen var
41 TWh, importen fran Sverige 15
TWh. Exporten till Sverige utgjorde 04
TWh. Elleveranserna till elpannorna ut-
gjorde 06 TWh,

| Helsingfors blev ett nytt koleldat
150 MW fiarrvarmekraftverk pa Sund-
holmen fardigt. Vajukoski vattenkraft-
verk pd 21 MW i alven Kitinen i norra
Finland togs i bruk i oktober.
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Imatran Voima Oy (IVO) bygger torv-
eldade kraftvarmeverk i staderna Jyvas-
kyla (75160 MW) och Joensuu (60/120
MW). El- och varmeleveranserna inleds
ar 1986.

Under 1985 blir Oy Metsa-Botnia
Ab:s industriella mottryckskraftverk (42
MW) i Aanekoski fardigt.

Efter lyckade provkérningar med
100—108 % effekt under 1984 haojde In-
dustrins Kraft Ab effekten pa sina bada
karnkraftenheter i Olkiluoto frdn 660
MW till 710 MW per enhet den 1.1.1985.

Stamndtet

En 163 km 400 kV ledning Olkiluoto-
Kangasala togs i drift i slutet av aret, Cir-
ka 450 km nya 110 kV ledningar bygg-
des. Byggnadsarbetena pa Kangasala
transformatorstation slutfordes.

Den storsta stationsstérningen agde
rum i Kangasala, dar en ny huvudtrans-
formator (400 MVA 400110 kV) fattade
eld p g a fel i lindningskopplare den
6.9.1984. Felet varade i 250 ms, varefter
400 kV och 110 kV strombrytarna kopp-
lade bort spanningen fran transforma-
torn men transformatoroljan fattade eld.
| branden forstordes ocksa en gammal
huvudtransformator (200 MVA). Kostna-
derna for branden uppgar till dver FIM
20 miljoner,

Elpriserna

Tariffpriset pa IVO:s engrosel sjonk
med ca 2 % under 1984. Elskatten hoj-
des tvd ganger, fran arets borjan och
den 1 juli, vilket motsvarar en hajning
fran FIM 14/MWh till FIM 21/MWh. Me-
delpriset for elverkens tariffer for
hushalls- och lantbruksférbrukare var
323 p/kWh i december 1984, eller det-
samma som | december 1983

Forsknings- och
utvecklingsfragor

| Forssa inleddes driften av en 500
kW varmepumpanlaggning som tar var-
men frAn grundvattnet. | Nystad inled-
des byggandet av en 7 MW varmepump-
anlaggning som utnyttjar renat spill-
vatten och havsvatten.

Behandlingen av och egenskaperna
hos det medel- och lagaktiva avfallet ut-
reddes fortsattningsvis. Planeringen av
avfallets slutdeponering férbereddes
bl.a med hydrogeoclogiska prov och
med undersokningar av fyllnadsamne-
nas egenskaper.

For att testa forskningsmetoder for
slutdeponeringen av det hogaktiva av-
fallet och det anvanda branslet samt fér
att fa data om faltundersokningar borra-
de Industrins Kraft ett 1000 m djupt hal i
Lavia | sydvastra Finland. Utvecklingen
av analysmetoder och undersokningar
av radionuklidernas beteende i olika
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material och i berggrunden forsatte med
syfte att f& underlag for sakerhetsanalys-
er ar 1985.

Utredningarna angaende byggan-
det av ett femte karnkraftverk fortsatte.

Konkurrensen om Helsingfors ener-
giférsorining har varit hard. Imatran
Voima har inlamnat en offert om byg-
gandet av en fjiarrvarme rérledning fran
Ingé kraftverk till huvudstaden. Natur-
gas och kolkraft har varit andra alterna-
tiv.

En omfattande undersékning av Fin-
lands framtida energiférsorining inled-
des | samarbete med tre hogskolor
Vissa andra, mindre avgorande men
intressanta studier fortsatte. Salunda
slutférdes matningarna av vindforhal-
landena i sydvastra Finland. Ett mindre
vindkraftverk kommer att i provsyfte

Ammainkoski vattenkraftverk
The Ammaénkoski hydro power plant

Kangasala transformatorstation
skadades i branden den 6.9.1984

Kangasala transformer station was
damaged in the fire on Sept. 6, 1984

byggas i Kopparnas, Inga. Provodling
av vide | Kopparnas fortsatte. Proven ut-
vidgades och nya videarter studerades.

| Haukineva togs en provanlaggning
i drift under sommaren 1984. Under ca
ett halvt ar undersoktes produktionen
och anvandningen av ett nyit bransle
som baserade sig pa vatkolning av torv.
Produktionen av detta bransle uppaick
till ca 800 ton.

Vid planeringen av Joensuu och Jy-
vaskyla torvkraftaniaggningar utveckla-
des nya metoder som majliggdr bl a en
battre driftsékerhet.
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Island

Elproduktion og
elforbrug

roduktionen af elektrisk kraft i |s-
Pland I 1984 udgjorde i alt 3914

GWHh (3766 aret for), hvoraf 95,5 %
blev produceret ved vandkraft (95,3 %),
4.4 % ved geotermisk kraft (4,5 %) og
01 % ved dieselkraft (0,2 %).

Bruttoforbruget udgjorde ogsé 3914
GWh i 1984 (3766 GWh), eftersom der
hverken er tale om import eller eksport
af kraft, hvoraf 3442 GWh fastkraft og
472 GWh ikke-garanteret kraft. Tilvasks-
ten i bruttoforbruget var 3.9 % (5,3 %). |
1984 gik 577 % af bruttoforbruget til
kraftkreevende industri (56,5 %), hvis
forbrug voksede med 6.1 % i dette ar
(5,5 9%0). Det almindelige forbrug vokse-
de kun med 1,2 % (51 % i 1983).

Installeret effekt i islandske kraftvaer-
ker var ved udgangen af 1984 917 MW
(908 MW), hvoraf 752 MW i vandkraft-
vaerker (752 MW); 126 MW | konventio-
nelle varmekraftveerker (diesel, kon-
dens, gasturbiner) (127 MW), og 39 MW
i geotermiske veerker (29 MW).

Den 1. sept. 1984 naede det geoter-
miske veerk Krafla for férste gang fuld
nominel effekt, 30 MW, pa det ene agg-
regat som endnu er installeret | vearket.
Det er endnu ubestemt hvornar det
sidste aggregat, ogsa pa 30 MW, skal
installeres.

Primceernettet

I november méned sluttedes 132 kV
ringen rundt Island ved at en 250 km
straekning langs sydkysten toges i brug.
Dette var en milepael i elektrificeringens
historie | Island, som medférer en
steerkt foréget leveringssikkerhed for de
fleste forbrugere udenfor Sydvestlan-
det. Et bevis herpa fik man allerede
mellem jul og nytar, da nogle master i
ringledningen i den vestlige del af
Nord-Island breekkede over i et uvejr,
hvorved lederne faldt ned uden dog at
gé i stykker. Herved bortkobledes ved-
kommende straskning | ringledningen
automatisk | begge ender. Nar lederne
faldt ned ramte de en lavspaendingsled-
ning hjem til en bondegard, hvorved
sikringerne braendte over og garden
blev stromlos. Dette var den eneste
forbruger i landet som blev stromlés pa
grund af dette uheld pa ringledningen.

Lavere elbeskaitning

Den islandske industriminister har
bebudet at den sdkaldte prisudjaev-
ningsafgift pa el skal afskaffes etapevis.
Som forste etape har man saeriket den
fra 19 til 16 %. De naeste etape er
endnu ikke bestemt.

Ringledningen runt Island pa 132 kV
blev fardig i november 1984

The 132 kV national grid around
Iceland was completed in November
1984

Ny overenskomst med
Alusuisse

De forhandlinger som i midten af
1983 kom i gang mellem den islandske
regering og Alusuisse, ejeren af Islands
eneste aluminiumfabrik, forte i oktober
1984 til en tillzegsoverenskomst til den
oprindelige overenskomst fra 1966. Den
blev ratificeret af Altinget den 30. no-
vember 1984.

Ifélge tilleegsoverenskomsten varie-
rer kraftprisen til ISAL mellem 125 og
185 mUSD/KkWh (0112 og 0,166
SEK/KWh ifélge dollarkursen den 31.
dec. 1984), beroende p& aluminiumno-
teringer ved London Metal Exchange

og Metals Week i New York, samt Pechi-
neys internationale prisindeks og Alusu-
isses pris til uafheengige parter. Prisen
justeres hvert kvartal. Den var 126
mUSD/kWh (0,113 SEK/kWh) | sidste
kvartal af 1984.

For den nye overenskomst var den
geeldende pris 95 mUSD/kWh (0,085
SEK/KWh) itdlge en midlertidig aftale fra
sept. 1983.

Nye kraftkreevende
industribedrifier

Det af regeringen i sommeren 1983
nedsatte sakaldte storindustriudvalg
fortsatte i 1984 sine droftelser med for-
skellige multinationale koncerner om
mulig deltagelse | etablering af nye
energikreevende industribedrifter i Is-
land, med forelébig uden konkrete resul-
tater. Nogle af disse koncerner har sendt
repraesentanter til Island for at diskutere
sagen med udvalget og se pa lokale for-
hold; deriblandt Alcan, med hvem man
har diskuteret et aluminiumveerk | Nord-
Island, | neerheden af Akureyri. Der er
dog delte meninger pa det lokale plan
om et sadant veerk, og regeringen har
modtaget to seet underskrifter, pa nogle
tusinder hvert, for og imod det fra folk |
Akureyri og omegn. De to projekter
som det for ojeblikket forekommer mest
sandsynligt at vil blive realiseret er byg-
ning af et siliciummetalveerk i Ost-Island
og en 50 % udvidelse af ISALs nuvee-
rende aluminiumvaerk | Straumsvik, syd
for Reykjavik. Beslutninger herom er
dog férst at vente | slutningen af 1985
eller i 1986.

Afmatning i veeRsten af
det almindelige
elforbrug

Veekstraten | det almindelige elfor-
brug har vist en faldende tendens over
de sidste &r og har veeret lavere end
prognoseret | elprognosen fra 1981. |
1984 var det temperaturkorrigerede el-
forbrug omkring 250 GWh under den-
ne prognose, som nu er iévrigt under
revision. Denne afmatning menes at
have sin arsag i den okonomiske lav-
konjunktur | landet | de senere ar, stig-
ning i realprisen pa el til aimindeligt
forbrug | samme tid; langsommere
overgang end ventet fra clieopvarmning
til elopvarmning samt effektivere elan-
vending i almindelighed.
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Okonomisk utvikling

onjunkturoppgangen i norsk ako-
nomi fortsatte gjennom 1984, og

bruttonasjonalproduktet okte
med 4,3 % fra 1983. Den hoye veksttak-
len skyldes farst og fremst veksten i ut-
vinningen av raolje og naturgass. Reg-
net utenom oljevirksomhet og sjefart var
produksjonsveksten 26 %. Bade totalt
0g utenom oljevirksomhet og sjafart var
vekstratene de hayeste siden 1980.
Olje- og gassproduksjonen var |
1984 61 mill. toe; 35 mill, toe rdolje og
26 mill. toe naturgass. Samlet ekte pro-
duksjonen med 11,1 % fra aret for. Malt
ved bruttoproduktet var inntekten fra ol-
leutvinning vel 82 milliarder kroner og
utgjorde 184 % av bruttonasjonalpro-
duktet, nzer 10 prosentpoeng heyere
enn for fem ar siden.
Sterkest vekst utenom oljesektoren
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hadde utekonkurrerende industri (vel
11 %) og deler av privat tjienesteyting,
mens produksjonen gikk ned i bygge-
0g anleggsvirksomhet. Det er spesielt
boligbyggingen som har hatt sterk tilba-
kegang.

| volum ekte bruttoinvesteringene |
fast kapital med 44 % fra 1983. Den
sterkeste vekstfaktor var investeringene
I oljevirksomheten, men ogsa investerin-
gene | maskiner o.l. hadde en klar vo-
lumvekst.

Veksten | det samlede konsumet pa
1,5 % i 1984 er den laveste siden 1978
Utviklingen | privat og offentlig konsum
var som vanlig noe forskjellig, hen-
holdsvis 1,0 % og 2.6 %.

Eksportoverskuddet malt som andel
av bruttonasjonalproduktet var | 1984
vel 10 %, ca. 2 prosentpoeng heyere
enn aret far. Overskuddet pa driftsregn-

Transport av Robbins fullprofil-
maskin som anvinds for tunnel-
borrning

Transportation of Robbins tunnel
boring machine

skapet overfor utlandet er forelepig be-
regnet til 285 milliarder kroner, eller
6.4 % av bruttonasjonalproduktet.

Malt | antall arsverk vokste den sam-
lede sysselsetting med 1,0 %, den ster-
keste vekst siden 1980, Tallet p& syssel-
satte ekte imidlertid bare med 0,7 %.
Arbeidsledigheten passerte trolig en
topp tidlig | 1984, og situasjonen pa ar-
beidsmarkedet var deretter | bedring. |
gjennomsnitt ble det registrert 66.000



helt arbeidslese i 1984, en skning pa
vel 3.000 fra 1983

Energipolitikk

Stortinget sluttet seg i juni enstem-
mig til de nye prinsippene for organise-
rnngen av statens deltakelse 1 petro-
leumsvirksomheten. Den nye ordningen

tingsmeldingen "Om petroleumsvirk-
somhetens framtid" Her understrekes
bl.a. betydningen av en frikopling mel-
lom opptjening og bruk av inntektene
fra oljgvirksormheten. For & oppna en
jevn bruk av inntektene vil regjeringen
arbeide videre med sikte pa en fonds-
ordning. Nar det gjelder det framtidige
omfanget av oljevirksomheten vil regje-
ringen bl.a. soke a tilrettelegge aktivite-

kommuner, fylker og til interesseorgani-
sasjonene, ble meldingen lagt frem for
Stortinget varen 1985,
Vannkraftprosjektene | Samlet Plan
er rangert i 16 grupper. Prioriteringskri-
teriene har | hovedsak vaert kraftverkse-
konomisk lennsomhet og konflikigra-
den med andre interesser. Gruppene |
Samlet Plan inndeles i 3 kategorier. Den
forste kategorien — tilsammen 11

Fullprofilmaskinen fér borrning av
tunneln till Kobbelv kraftverk vager
300 ton

The tunnel boring machine for the
boring of the tunnel to the Kobbelv
power plant weighs 300 tons

skal gjelde fra 1. januar 1985 og inne-
baerer bl.a. at en viss andel av Statoils
bruttoinntekter og utgifter knyttet til det
enkelte felt kanaliseres direkte via stats-
budsjettet. Prosentandelen fastsettes et-
ter konkret vurdering av hvert enkelt
prosjekt. Statoil vil fortsatt bli tildelt de
samlede statlige eierandeler i oljevirk-
somheten, dvs. minst 50 % i alle tillatel-
ser.

Regjeringen la i oktober fram stor-

ten slik at totalinvesteringene ikke kom:-
mer under et rimelig basisniva samtidig
som en sikter mot jevnhet i investerings-
utviklingen.

Miljoverndepartementet fremla 13.
september till haring den sakalte Samlet
Plan for disponeringen av vare gjenvae-
rende vassdrag. Samlet Plan er hverken
en utbyggingsplan eller en verneplan,
men en samlet fremstillig og vurdering
av alle interesser som gjer seg gjelden-
de | de vassdrag planen omfatter. Méalet
har veert a komme frem til en gruppevis
prioritering som kan danne grunnlaget
for en prioritert utbyggingsrekkefelge
for vassdragene.

Samlet Plan tar for seg 310 vass-
dragsprosjekter med over 500 alternati-
ver. Tilsammen er det tale om et poten-
siale pa i underkant av 40 TWh/ar. Etter
a ha vaert sendt till uttalelse i berarte

TWhiar — er prosjekter som alle kan
konsesjonsbehandles straks og fortle-
pende for a bidra til energidekningen |

arene fremover Kategon Il — ca. 7
TWh — er prosjekter som kan nyttes til
kraftutbygging eller andre formal. | den
tredje kategorien er prosjektene som ik-
ke anses aktuelle for kraftutbygging pa
grunn av meget stor konflikigrad med
andre brukerinteresser og/eller heye ut-
byggingskostnader.

| slutten av november fremla Regje-
ringen en stortingsmelding om "Hand-
lingsplan for energiekonomisering".
Meldingen legger til grunn en bredere
definisjon av energiekonomisering enn
den som har veert vanlig og som nyttes
i de fleste land, idet alle tiltak som kan
bidra til at landets energiressurser utnyt-
tes pa en mer samfunnsekonomisk og
effektiv mate faller inn under begrepet.
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Under dagens forhold angir mel-
dingen som en llustrasjon EN@K-
potensialet innen elforsyningen til i un-
derkant av 5 TWh, fordelt med 1,1 TWh
som tapsreduksjon i nettet og 3,7 TWh
innvunnet | produksjon gjennom opp-
rustning av eldre verk (ikke medtatt
opprustingsprosjekter  som  krever
vassdragskonsesjon — ca. 5 TWh). Pa
brukersiden er EN@K-potensialet 3—4
TWh i kraftintensiv industri, 10 TWh
(elektrisitet og olje) | annen industri og
6—9 TWh (elektrisitet og olje) i bygnin-
ger. Gjennomferingen av et ENGK-
program av en starrelse som svarer til
det antatte EN@K-potensialet vil kreve
betydelige ekonomiske ressurser. Med
en kostnad for innvunnet energi pa ek-
sempelvis 1,50—2 .50 kr/kWh vil det kre-
ves 30—50 milliarder 1984-kroner & ut-
nytte et EN@K-potensial pa 20 TWh.
Seerlig innen industrien vil tiltakene méat-
te kombineres med andre industriinves-
teringer av langt sterre omfang enn
EN@K-innsatsen.

Elektrisitetsproduksjon

Det nyttbare tilsiget til kraftproduk-
sjonssystemet var ca. 106 % av nor-
malt, svarende til 1054 TWh. | kombi-
nasjon med en liten netto reduksjon |
vannmagasinbeholdningen over aret
ga dette grunnlag for en vannkraftpro-
duksjon pa vel 106.3 TWh. Varmekraft-
produksjonen ble i overkant av 0.3 TWh,
slik at totalproduksjonen kom opp i
106,7 TWh. Dette er ny arsproduksjons-
rekord — 0,5 TWh hayere enn i det tidli-
gere rekordaret 1983,

Den gunstige kraftsituasjonen i 1984
resulterte i en netto eksport pa 8,3 TWh,
45 TWh til Sverige og 3.8 TWh til Dan-
mark.

Ved utgangen av 1984 var magasin-
fyllingen 79,6 % mot vel 70 % som nor-
malt for arstiden. Magasinkapasiteten
okte | lopet av aret med 0,7 TWh til 655
TWh.

Elektrisitetsforbruk

Samlet bruttoforbruk til alminnelig
forsyning og kraftintensiv industri okte
med 6,0 % fra 1983 til 930 TWh i 1984.
De siste 10 ar har dette forbruket ekt
med | gjennomsnitt 4,2 % pr. ar.

Fastkraftbruket innen alminnelig for-
syning ekte med 39 % til 60,5 TWh refe-
rert kraftstasjon. Korrigert for unormale
temperaturforhold er stigningen 4,2 %
til 61,6 TWh. Sammenlignet med en jevn
forbruksvekst fra det faktiske forbruket i
1977 og fram til det prognoserte forbruk
i 1985 iflg. Energimeldingen fra 1980,
var det temperaturkorrigerte bruttofor-
bruket 4,4 TWh hayere enn forutsatt. Ar-
saken til dette antas i farste rekke a vae-
re at elvarme na i flere ar har veert det
klart billigste oppvarmingsalternativ, og
omlegging til elvarme har vaert starre
enn antatt | Energimeldingen.
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Kraftintensiv industri har gjennom
hele &ret hatt gode avsetningsmulighe-
ter for sine produkter og har produsert
opp mot kapasitetsgrensen. Referert
kraftstasjon har industrien brukt 325
TWh, en stigning pé nzer 10 % fra 1983
Gjennom egenproduksjon og faste
kontrakter er industrien sikret et arlig
fastkraftkvantum pa ca. 29 TWh.

Fjallback i Nordnorge
Mountain creek in northern Norway

Omsetningen av tilfeldig kraft til
elektrokjeler var 4,2 TWh brutto. Installa-
sjon av elektrokjel med brenselfyrt re-
serve har tiltatt | de senere ar. Dette har
sin bakgrunn i heye oljepriser og god
tigang pa rimelig tilfeldig kraft. Det
innelandske marked for tilfeldig kraft til
elektrokjeler er vurdert til | underkant av
5 TWh pa arsbasis. Omtrent 70 % av
dette markedet har tungolje som fyrings-
alternativ,

Den maksimale systembelastning er
i 1984 anslatt til 16 993 MW. Dette er en
ekning pa 11,2 % fra aret for.

Elektrisitet dekket | 1984 497 9 av
det teoretiske energiinnholdet i energi-

baerere levert forbruker (netto sluttfor-
bruk). Oljeprodukter dekket 394 %
mens faste brensler og gass dekket det
resterende 109 %.

Energipriser

Statskraftprisen for levering til almin-
nelig forsyning ekte fra 13,36 are/kWh til
14,7 are/kWh 1. juli 1984. Stortinget har
fattet vedtak om ytterligere ekning med
5% til 15,45 ere/kWh fra 1. mai 1985.
Prisen er et beregnet giennomsnitt ved
6000 timers brukstid og referert sentralt
sted, nedtransformert.

Gjennomsnittsprisen for elektrisitet
levert til husholdninger og jordbruk var
31 ere/kWh | 1984, alle avgifter inklu-
dert. | 1985 antas denne prisen a bli
33,8 ere/lkWh. Tjenesteytende virksom-
het og industri innen alminnelig forsy-
ning betaler gjennomgéende en noe
heyere pris for sin kraft. Abonnenter
med husholdningstariffer har ogsa i
1984 hatt klare skonomiske fordeler ved
4 dekke sitt oppvarmningsbehov ved
elektrisitet fremfor parafin og lettolje.
Energikostnaden i en H-4 tariff — som
er den vanligste — var | landsgjennoms-
nitt ca. 27 ere/kWh inkl. avgifter, mens
ekvivalent energikostnad ved lettoljefy-
ring var ca. 40 are/kWh. Prisdifferansen
var likevel mindre enn i de tre forega-
ende Ar.

Den generelle elektrisitetsavgift som
belastets forbruker var i 1984 27
ore/kWh, og gjelder for leveringer til bé-
de kraftintensiv industri og alminnelig
forsyning. For 1985 er avgiften fastsatt til
2.9 ere/kWh.

Langtidsgrensekostnaden uttrykker
den samfunnsekonomiske kostnad ved
en marginal ekning av kraftsystemets
evne til & levere fastkraft til mottakere
som allerede er tilknyttet kraftsystemet.
For alminnelig forsyning og referert
forbrukers vegg er langtidsgrensekost-
naden beregnet til 264 are/kWh inki.
merverdiavgift. Det er da nyttet 5 % kal-
kulasjonsrente og pengeverdi pr.
1.1.1984.

Kraftutbygging

Ved utgangen av 1984 var produk-
sjonsevnen for fastkraft | det norske
kraftsystem ca. 94 TWh, medregnet
antatte importmuligheter. Nye installa-
sjoner i lepet av aret ekte produksjon-
sevnen med 1,1 TWh eller ca. 1,2 %. Til
sammenligning akte produksjonsevnen
med ca. 2,5 TWh pr. &r som gjennoms-
nitt i de 5. foregaende ar.

Tilveksten i maskinkapasiteten (mak-
simal stasjonsytelse | stasjoner med
ytelse 1 MW eller mer) i det norske sy-
stemet var 228 MW | 1984 — alt vann-
kraft. Av en total maskinkapasitet pr.
31.12.84 pa 22 966 MW, hvorav 278 MW
varmekraft, eier  Statskraftverkene
305 %, kommuner og fylkeskommuner
519 % og private og industriselskaper
eier 17,6 %.



Sverige

EkRonomisk utveckling

en svenska konjukturuppgan-
gen, som inleddes forra aret, har

fortsatt under 1984, Bruttonatio-
nalprodukten steg enligt preliminara
berakningar med 30 °%. Til skillnad
frdn 1983 genererades okningen till
betydande del av inhemsk efterfragan
bade i form av investeringar och kon-
sumtion.

Den expansiva utvecklingen av ex-
porten fortsatte dock 1984, med en vo-
lymokning pa drygt 7 %. Importen dka-
de med nastan 5 %. Den privata kon-
sumtionen visade en positiv utveckling
pa narmare 1 %.

Produktionen i den svenska indus-
trin har stigit markant frén det bottenlage
som passerades under hosten 1982.
Preliminart beraknas den faktiska pro-

duktionen 1984 ha okat med nara 7 %.
Industrins kapacitetsutnyttjande har sti-
git. sarskilt inom wverkstadsindustrin,
jarn-, stal- och metallverken samt gru-
vorna. Flera branscher, bl a massa- och
pappersindustrin, redovisar praktiskt ta-
get fullt kapacitetsutnyttjiande. Industrins
investeringar steg med 16 % under
1984 efter flera ar med bottennotering-
ar Sveriges totala bruttoinvesteringar
steg med 2 %.

Nytillskottet av bostader har minskat
flera ar i foljd. Antalet inflyttningsfardiga
lagenheter uppgick 1984 till 35 000, dvs
ca 8 000 lagenheter farre an 1983. Dar-
av utgjorde ungefar halften bostader i
smahus.

Utrikeshandeln gav 1984 ett dver-
skott pa 24 miljarder kronor — en for-
battring med narmare 14 miljarder kro-

Varflod vid Stornorrfors kraftstation
vid Ume élv

Spring flood at the Stornorrfors
power plant at the Ume river

nor jamfort med 1983. Forbattringen av
handelsbalansen under 1984 kan till
betydande del &terféras pd en forbatt:
ring av Sveriges bytesforhallande med
utlandet. Bytesbalansen visar prelimi-
nart ett éverskott pa 1,0 miljarder kronor.
Det ar forsta gangen sedan 1973 som
bytesbalansen visar dverskott.

Raolja och petroleumprodukter sva-
rade 1984 for 19 % av totala importvar-
dena, vilket &r 3 procentenheter lagre
an 1983. Nedgéngen beror framst pa
en volymmassig minskning i importen
av petroleumprodukter med 16 %.
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Konsumentprisindex steg med
80 % under 1984, vilket ar en damp-
ning i inflationstakten jamfért med fére-
gaende ar. Den svenska prisutveckling-
en ar emellertid fortfarande hog jamfort
med ovriga lander inom OECD.

Laget pa arbetsmarknaden forbatt-
rades under det senaste aret, tack vare
den farhallandevis goda konjunkturen.
Arbetslosheten beraknas | genomsnitt
ha sjunkit till 31%. Antal sysselsatta
med arbetsmarknadspolitiska atgarder
sjonk till 3.7 %. Ett problem som dare-
mot har okat ar strukturarbetslésheten,
Efterfragan och utbud p& arbetskraft
passar inte ihop. Sarskilt markant ar
bristen pa tekniker inom verkstadsin-
dustrin.

Energipolitik

Riksdagen antog i juni en plan for ut-
byggnad av vattenkraften till en total
medeldrsproduktion av 66 TWh per &r.
Planen ansluter i huvudsak till vatten-
kraftberedningens under 1983 framlag-
da forslag. Avvagningar har gjorts mel-
lan bevarandeintressen, kraftforsorj-
ningsintressen och regionala sysselsatt-
ningsaspekter. | riksdagsbeslutet redo-
visades projekt med en produktion av
ca 2.8 TWh per ar. Industridepartemen-
tet har senare kompletterat planen med
forslag till yiterligare 21 utbyggnads-
projekt om sammanlagt 0,7 TWh per &r,
vilket efter remissbehandling avses lig-
ga till grund for riksdagsbeslut varen
1985.

Riksdagen beslutade under varen
1984 om nya riktlinjer for kolanvandning
fram till 1990. | riktlinjerna forutsattes en
forsiktig introduktion av kol under perio-
den upp till maximalt 3 & 4 milj ton per
ar, vilket ar 1 a 2 milj ton mindre an vad
som angavs i 1981 ars energipolitiska
beslut. Samtidigt faststalldes nya be-
stammelser betraffande svavelutslapp
fran alla nya eller ombyggda koleldade
anlaggningar. Bidrag ges till reningsan-
laggningar. Vidare beslutades regler for
energipolitisk provning av kolanvand-
ning i anlaggningar storre an 500 kW
tillford effekt,

Under varen beslutade regeringen
om tillstand till branslepafylining for
karnkraftsreaktorerna Oskarshamn 3
och Forsmark 3.

Riksdagen beslutade i enlighet med
en proposition om utvecklad kommunal
energiplanering m m att den oljereduk-
tionsplan som skall finnas i varje kom-
mun nu skall utvidgas till att omfatta till-
férsel, distribution och anvandning av
energi. Planen skall vara rullande:

Pa regeringens uppdrag arbetar en
kommitté med fragan em konkurrens
mellan el och inhemska branslen. Bak-
grunden ar farhdgor att satsningen pé
inhemska branslen skulle aventyras pa
grund av den gynnsamma elkraftsituati-
onen de narmaste aren. Kommittén av-
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lamnade under hosten en delrapport:
‘Oljeersattning, konflikter — lokala 16s-
ningar”.

Ett nytt tredrigt energiforsknings-
program omiattande perioden 1 juli
1984—30 juni 1987 har beslutats,

1981 ars energikommitté framlade
efter sommaren sitt betankande "Istallet
for karnkraft" (SOU 1984:61). Betankan-
det innehaller ingen egentlig avveck-
lingsplan for kérnkraften. Foérslagen,
som till stor del galler nya utredningar,
syftar till att 6ka handlingsfriheten infor
kommande beslut. Avvecklingen skall
vara genomford fore ar 2010. En sar-
skild utredning skall sedermera gdras
om lamplig avstallningstidpunkt fér var-
je block.

Regeringen tillsatte | januari en kom-
mission for att utreda elférsoriningens
sarbarhet mot bakgrund av det stora

av brénsleelement till
block 3 i Forsmarks kdrnkraftstation
Charging of unit 3 at the Forsmark
nuclear power plant

Tillforsel

elavbrottet den 27 december 1983
Kommissionens betdnkande ‘"saker
elforsdrining” (SOU 1984:69) foreldg i
september. Kommissionen anser att
planerna fér stamnatets utbyggnad och
modernisering samt rutiner och princi-
per for dess drift ar fullt tillfredstéllande.
Totalt sett behdvs inte nagon allman
okning av reservkraften. Behov finns
dock att se dver vissa funktioner inom
speciella omraden.

Sj6 -och stamledningen i Sydgas-
projektet fardigstalldes under 1984. For-
séljningen av naturgaskontrakt &ver-
traffar prognoserna.

Energiskatter

Under 1984 har beslut fattats om fle-
ra skattehdjningar pa energiomradet.
Skatten pa bensin och motorgas hojdes
from 1 maj med 6 ore per liter och pa
motoralkohol med 3 ore per liter. From
1 december hodjdes bensinskatten ytter-
ligare med 50 6re per liter och uppgick
darmed {ill totalt 2 kr och 27 6re per liter,

Energiskatten pa elenergi hojdes
den 1 december med 2 ore per kWh.,
Skatt utgar nu i normalfallet med 7,2 ore
per KWh. | vissa kommuner i norra Sve-
rige ar skatten 6,2 ére och for industriel-
la forbrukare 5 ore till den del forbruk-
ningen ¢verstiger 40 000 kWh/ar.

From 1 januari 1985 hojdes energi-
skatten pa kolbranslen frdn 97 kr per
ton till 140 kr per ton. Vidare infordes
skatt pa gasol aven for andra andamal
an motordrift med i regel 70 kr per ton
(motorgasol beskattas redan tidigare
med 92 6re per liter). Naturgas kommer
att beskattas med 308 kr per 1000 m3.

For energi, eldningsolja och fasta
branslen som anvands i viss industriell
tillverkning kan regeringen liksom tidi-
gare efter provning fran fall till fall med-
ge nedsattning av energiskatten il
15 % av de tillverkade produkternas
forsaljningsvarde.  Fortfarande galler
ocksa att avkopplingsbara leveranser till
elpannor ar befriade fran elskatt under
perioder da elenergi inte produceras i
oljeeldade kraftverk.

Elanvdndningen

Den totala elférbrukningen i Sverige,
inklusive overforingsforluster, uppgick
under 1984 till 120.2 TWh. Okningen
jamfort med 1983 var 99 TWh, vilket
motsvarar 90 %. Mellan 1982 och 1983
steg forbrukningen med 10,8 %.

Av den totala elférbrukningen utgjor-
des 66 TWh (50) av leveranser till av-
kopplingsbara elpannar. Den prima el-
farbrukningen inom landet var saledes
136 TWh, vilket ar 80 % hogre an
1983. Okningstakten exklusive elpannor
ar nara oférandrad jamfort med forega-
ende ar.

Industrins  elanvandning uppgick
1984 till 468 TWh, vilket ar 4,4 TWh eller
103 % hogre an 1983. Okningstakten
avtog nagot under andra halvaret, men
lag fortfarande pa samma niva som ge-
nomsnittet for 1983. Av totala industri-
farbrukningen utgjordes 1.3 TWh av le-
veranser till avkopplingsbara elpannor.
Exkluderas dessa ar arsokningen
10,0 %.

Industribranscher som okat sin elan-
vandning sarskilt starkt ar massa- och
pappersindustri, kemisk industri och
jarn- och metallverk. Procentuellt stora
Okningar noteras aven for livsmedelsin-
dustri, textilindustri och vissa verkstads-
sektorer.

Jarn- och spéarvagarnas elforbruk-
ning blev 25 TWh, dvs néara 5 % hogre
an 1983.



Elforbrukningen inom sektorn bosta-
der, service, varmeverk m m uppgick till
60,4 TWh varav 49 TWh var avkopp-
lingsbar elpannekraft. Okningen jAmfort
med 1983 ar 49 TWh (87 %), dvs
nagot lagre an mellan 1982 och 1983.
De avkopplingsbara elpanneleveran-
serna dkade med 1.3 TWh.

Belastningens hogsta timvarde un-
der aret blev 20 666 MWh och intraffa-
de mandagen den 17 december mellan
kl 8 och 9. Vardet ar ca 200 MWh lagre
an 1983 ars hogsta varde. Den med
hansyn till elbelastningens geografiska
fordelning vAgda medeltemperaturen ki
7 namnda dag var ca 3°C under nor-
malvardet.

Eltillforseln

Elproduktionen inom landet, med
avdrag for kraftverkens egenforbruk-
ning, uppgick under 1984 totalt till 1198
TWh, vilket ar 14,5 TWh (13,7 %) mer an
1983. Vattenkraftproduktionen var 67,0
TWh och overtraffade darmed forega-
ende ars rekordnivd med 44 TWh
(719%). Magasinsfyllnadsgraden for
samtliga regleringsmagasin  var wvid
arets boérjan nara 77 % och vid dess
slut ca 74 %. Avsankningen under &ret
motsvarar 0.8 a 0,9 TWh. Arstillrinningen
oversteg medelvardet f6r perioden
1950—1980 med 15 %. Varflodsvoly-
men var nagot mindre &n normali.

Den installerade effekten 1 vatten-
kraftstationer tkade under 1984 med ca
163 MW, Det enda stérre nytillskottet var
aggregat 3 | Messaure i Lulealven med
150 MW,

Under aret har tio karnkraftblock
med en sammanlagd nettoeffekt av
7 355 MW varit i kommersiell drift. Karn-
kraftverkens produktion tkade fran 39,1
TWh 1982 till 486 TWh, dvs med 9,5
TWh. Karnkraften svarade darmed for
406 % av landets totala elproduktion.
Som félid av den goda vattentillgdngen
utnyitjades inte karnkraftverkens pro-
duktionstérmaga fullt. Nedregleringen
under aret motsvarar ca 16 TWh.

Ur driftsynpunkt var 1984 ett mycket
bra ar for svensk karnkraft — som hel-
het det basta hittills. Stora péatvingade
stopp har férekommit i obetydlig omfatt-
ning och produktionsekonomi och sa-
kerhet har helt natt uppstallda mal. Den
sammanlagda  energiutnyttiningsfak-
torn for samtliga tio block blev nara
76 %. Det hogsta vardet noterades for
Oskarshamn 2 med 91 % och det lags-
ta for Ringhals 2 med 60 %, framst be-
roende pa férlangd revisionstid for at-
garder | anggeneratorerna.

Branslepafyllningen av de tva sista
karnkraftblocken, Forsmark 3 och
Oskarshamn 3, inleddes under &ret.

Mottrycksproduktionen uppgick il
40 TWh, vilket ar 22 % hogre an 1983.
Storre delen baserades pa fasta brans-
len. Produktionen | kondensverk, gas-
turbiner och dieslar fortsatte att sjunka

kraftigt och blev under aret endast 0,1
TWh. Hela den pa konventionella
branslen baserade elproduktionen ut-
gjorde endast 3,5 % av den totala elpro-
duktionen i landet.

Inga nya storre varmekraftverk har
tillkommit under 1984,

Imparten av elenergi uppgick under
1984 till 5,7 TWh (10,4 TWh féregaende
ar). Exporten blev 53 TWh, vilket ar
obetydligt mindre &n aret innan. Netto-
importen blev sdledes 0,4 TWh mot 4,9
TWh 1983.

Fr o m 1984 har elféretagen beslutat
om nya hégspanningstariffer, flera fore-
tag for 5-arsperioden 1984—1988. Pris-
nivan 1984 steg med i genomsnitt 4 %
jamiort med 1983 ars prisniva. Eftersom
inflationen var dubbelt s& hog innebar
detta en realprissankning.

Sveriges storsta  kraftlednings-
stolpe, 115 m hog, for korsning av
Malaren med dubbla 400 kV led-
ningar

The greatest power line pylon in
Sweden, 115 m high, for the cross-
ing of Lake Malaren with double
400 kV lines

Den 14 april 1984 inférdes allmant
prisstopp som dock havdes from 1 juli
1984, Prisstoppet paverkade elpriserna
pa sa satt att vissa elféretag tvingades
senarelagga planerad héjning av lag-
spanningstarifferna. Under 1984 hojdes
dock lagspanningstarifferna med cirka
4 9% jamfort med 1983 ars prisniva.

Stamndtet

En 400 kV ledning Boden-Hjalta har
tagits i drift. Ledningen innebar okad
overforingsformaga mellan ovre och
mellersta Norrland.

Utbyggnaden av en dubbel 400 kV

ledning fran Forsmark till  norra
Stockholms-omradet samt av en del
lednings- och stationsutbyggnader |
omradet ar i huvudsak fardiga. Arbeten
med fortsattning soderut av 400 KV ut-
byggnaderna inklusive korsning av
Malaren pagar. Malarkorsningen plane-
ras genomford under perioden varen-
senhosten 1985. Sarskilt de avbrott som
erfordras | samband med Malarkorsnin-
gen innebar paverkan pa natets Gverfor-
ingsformaga och driftsikerhet. Omfat-
tande planering har gjorts for att sa
langt som maojligt eliminera risken for
storningar i samband med avbrotten.
Arbetena med 400 kV utbyggnaderna |
Stockholms-omradet planeras helt klara
hésten 1987,

For anslutning av Oskarshamn block
3 byggs tva 400 kV ledningar. Den ena
av dessa, som gar norrut till Norrko-
ping, planeras idrifttagen varen 1985.
Den andra, som gar vasterut till en ny
400 kV station wvid Alvesta, planeras
idrifttagen i slutet av 1985.

Efter omfattande utredningar har
Vattenfall och o6vriga stamnatsforetag
enats om att ersatta fem av de sex 220
kV ledningarna fran mellersta Norrland
till Mellansverige med tvé 400 kV lednin-
gar. Den forsta 400 KV ledningen plane-
ras idrifttagen 1991, den andra 1996.

For att hoja kortslutningssakerhet
och belastningsférmaga pa stamnatet
har forstarkningsatgarder genomfarts
pa ett flertal ledningar och stationer.

Samkornings-
fJorbindelser

Arbetena med en andra 400 kV
vaxelstroms  samkérningsforbindelse
Sverige-Sjalland pagar planenligt. Idrift-
tagning sker i slutet av 1985,

Befintlig likstroms samkorningsfor-
bindelse Sverige-Jylland (Kontiskan-
farbindelsen) &r nu 20 &r gammal, For-
bindelsen narmar sig sin teknisk-
ekonomiska livslangd, vilket medfor aft
en ersattande forbindelse ar aktuell.
Forhandlingar pagick under 1984 om
tidigarelagd foérnyelse av forbindelsen
med idrifttagning senast maj 1989. Den
befintliga forbindelsen skall behéllas |
drift parallellt med en eventuell ny forbin-
delse tills man i samrad beslutar att ta
den ur drift.

Studier har ocksa pagatt om de tek-
niska och ekonomiska férutsattningarna
for utbyggnad av en likstréms samkor-
ningsférbindelse mellan dstra Svealand
och sodra Finland.

Sverige och Norge studerar gemen-
samt konsekvenserna for samkornings-
systemet av en planerad omfattande
produktionsutbyggnad i Svartisen-
omradet | Norge For att kunna uppratt-
halla ett tillfredsstallande parallellarbete
mellan de svenska och norska naten
kan en forstarkning av samkarningska-
paciteten i omradet bli erforderlig.
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El ersatter

annan
energi

Utarbetad av en ad-hoc grupp inom
Planeringsutskottet

Inledning

. nergisituationen under 1970-talet
== praglades av stark oro pa olje-
marknaden och kraftiga prissteg-
ringar pa olja. | de flesta nordiska lan-
derna igangsattes omfattande aktivite-
ter for att minska oljeberoendet och for
att sprida energiférsériningen pa olika
energiravaror. Energihushalining blev
ett nyckelord | energidebatten. Aven un-
der 1980-talet har man fortsatt stravan-
dena att diversifiera energiforsérjningen
och oka energisparandet.

Vid den forsta oljekrisen (1973) var
det i forsta hand brist pad energi som
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man fruktade. Nu har farhadgorna i den-
na riktning dampats och stravan har in-
riktats mot att dstadkomma det ekono-
miskt basta energiférsériningssystemet.

For de nordiska landerna totalt gal-
ler att 6kningstakten i den totala energi-
utvecklingen, sarskilt vad galler leveran-
ser till konsumenterna, bromsats upp
kraftigt medan elenergin fortsatt att dka
trots att man funnit flera effektiva meto-
der att spara el. El har inom manga kon-
sumentsektorer ersatt andra energislag.
Aven aktuella prognoser for elenergi-
och totalenergiutvecklingen pekar for
Norden totalt pa en fortsatt utveckling i
samma riktning. De enskilda landerna
foljer delvis samma utvecklingsmaénster,
dock med vissa avvikelser ldnderna
emellan.

Det synes sannolikt att man far rak-
na med att elenergin kommer att svara
for en stadigt 6kande andel i Nordens
energianvandning. For totalenergin for-
utses daremot en mycket méttlig okning
eller kanske till och med nolltillvéxt.

Inom Nordel har det ansetts intres-
sant att nagot analysera denna utveck-
ling. En studie pagar dar man dels ser
pa utvecklingen under en arsserie for
elenergi och ovrig energi och dels so-
ker gora en del bedémningar om framti-
den.

| den har artikeln redovisas nagra
resultat som man redan nu kommit fram
fill i det pdgdende arbetet som ocksa
kommer att behandla bl a:
— landsvisa redovisningar om energi-
utvecklingen totalt och att det ar sto-
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Fig 1. Forenklat energiflodessche-
ma. (Kalla: Energin i samhaéllet.
Utgiven av Nordel 1981)

Fig 1. Simplified energy flow diag-
ram. Source: Energin i samhaéllet
(Energy in Society). Published by
Nordel in 1981.
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ra skillnader i elens andel mellan de
olika landerna

— samband mellan energi totalt resp.
elenergi och bruttonationalprodukt

— en mera ingdende behandling av
begreppet "bransleersattningsfak-
tor"

— fordelar for el genom dess hoga
verkningsgrad hos konsumenten

— ekonomiska aspekter | samband
med 6vergéng till el.

Sambdllets
energiforsorjning

Energiférsériningen 1 ett modernt
samhalle uppvisar en mycket komplice-
rad struktur. For popularbeskrivningar,
ar det lampligt att anknyta redovisning-
en till ndgon éversiktlig figur. En sddan
visas i figur 1. Dar askadliggors pé ett
forenklat satt energiférsorjningen som
ett system av floden av energibarare
fran energikallan fram till anvandningen
hos konsumenten. Schemat ar av all-
man karaktar men stravan har varit att fa
med de viktigaste elementen i de nor-
diska landernas energiférsorjning.
Genom flodet har lagts snitt som
numrerats fran 1 till 6 och som motsva-
rar begrepp som ofta anvands vid ener-
giredovisning, namligen
— snitt 1, netto energiimport
— snitt 2, total tillférsel till energifrsérj-
ningssystemet

— snitt 3, energiflodet efter raffinering
av réolja m m

— snitt 4, energifiédet efter central
omvandling i kraftverk, var-
meverk etc

— snitt 5, energi levererad fran energi-
farsorjningssystemet

— snitt 6, hos konsumenterna nyttig
gjord energi.

| schemat har inte markerats den ex-
port av energi som forekommer i olika
snitt utan detta beaktas pa sa satt att
man | tillférselsnittet redovisat netto
energiimport. Det kan ocksd vara av
intresse att notera att av det totala
energifiodet sa aterfors en betydande
del (saval direkt anvand energi som for-
luster) till biosfaren och till havet | form
av varme.

Tva snitt | energiflodet som ar av sar-
skilt intresse att studera ar tillférsel till
energiforsorjningssystemet (snitt 2) och
leveranser fran energiférsérjningssyste-
met (snitt 5). | tillforselsnittet ingdr dels
inhemsk tillférsel i form av vattenkraft,
ved, torv etc och dels importerade
energirdvaror i form av réolja, kol etc.
For vissa energiravaror galler att de
aterfinns saval i den inhemska tillférseln
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som | importen. Snittet levererad energi
ar energins sista omvandlingsled innan
den nyttiggors hos olika anvandare. Det
ar for den energi som levereras | detta
snitt som anvéndarna betalar,

De bada beskrivna snitten ar de for
vilka den mest fullstandiga redovisning-
en finns | den officiella statistiken. Vad
galler elenergi ar det dock vanligast i
den officiella statistiken att man redovi-
sar producerad elenergi (snitt 4) | stallet
for tillford energi (snitt 2). For att 1 en
onskvard koppling mellan den officiella
statistikredovisningen och redovisning-
en | artikeln har har valts att fér energi
totalt valja tillférselvarden som motsva-
rar snitt 2 och for elenergiredovisningen
produktionsvédrden som motsvarar snitt
4

For redovisningen om tillférd energi
totalt har elproduktionen omraknats till
att motsvara snitt 2. Det finns olika satt
att gora denna omrakning fér vatten-
kraft och karnkraft. Fér den har artikeln
har vi valt att rakna om vattenkraften till
att motsvara vattnets lagesenergi och
karnkraften efterenergiinnehéllet i for-
brukat karnbrénsle (motsvarar ca 33 %
verkningsgrad vid elproduktion i lattvat-
tenreaktorer).

En vérderingsmetod for vattenkraft
som anvands i vissa sammanhang (bl a
inom WEC och OECD) innebar en var-
dering av vattenkraften baserad pa den
alternativa  bransleforbrukning  som
skulle fordras om produktionen i stallet
skedde i vanliga kondenskraftverk. Me-
toden belyser vilka inbesparingar man
gor | olja och kol genom elproduktion i
vattenkraft. Denna metod ger i ett sys-
tem med s& mycket vattenkraft som det
nordiska inte en bra bild av férhallande-
na. Metoden behandlas darfor ej i arti-
keln.

For den fossileldade elproduktionen
sker | diagrammen for energi totalt in-
gen separatredovisning av denna, De
branslen som atgatt for denna produk-
tion ingar i tillférseldiagrammet inom re-
spektive bransleslag. Verkningsgraden
vid omvandling till el varierar med vilken
omvandlingsmetod som anvands och
ar exempelvis vid produktion i kon-
denskraftverk ca 40 %.

Elenergiutvecklingen

Den elektriska energin har uppvisat
en kontinuerlig tillvaxt alltsedan den vid
sekelskiftet kom in | det nordiska energi-
systemet. Sarskilt snabb har okningstak-
ten varit efter andra varldskriget.

Diagram over elenergiutvecklingen
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for Norden totalt redovisas i figur 2 och
for de enskilda landerna i figur 3. Dels
sker redovisning av producerad elener-
gl uppdelad pa olika kraftslag och dels
av till konsumenterna levererad elenergi
uppdelad pa olika konsumentgrupper. |
produktionsdiagrammen redovisas
ocksa kontrakterad import till Finland
frdn Sovjetunionen. Statistikredovisning
for perioden 1960—1983 samt progno-
ser fram till 1995. Enligt for elenergi sed-
vanlig praxis sker redovisningen i enhe-
ten TWh (1 TWh = 109 kWh = 36 PJ).

Skillnaden mellan summakurvorna
for producerad respektive levererad el |
figurerna 2 och 3 ar overféringsforluster,

Pa tillforselsidan dominerar vatten-
kraften starkt | det nordiska elproduk-
tionssystemet. Den har varit stadigt
Okande under hela den redovisade sta-
tistikperioden. Svangningarna mellan
aren sammanhanger med de variatio-
ner i vattentillgdngen som beror av det
enskilda arets karaktar For prognos-
perioden uppvisar vattenkraften en ut-
planing. Tillskotten harrar vasentligen
fran utbyggnader | Norge.

Fran 1971 finns karnkraft i drift (Fin-
land och Sverige) och den har under
aren darefter svarat for en snabbt okan-
de produktionsandel. Under de senas-
te dren har karnkraftproduktionen i det
nordiska elsystemet till storlek passerat
den fossileldade produktionen. Tva nya
kérnkraftblock tas i drift i Sverige ar
1985, Darmed ar den karnkraftutbygg-
nad som tillats av riksdagen avslutad. |
Finland planeras ett ytterligare storkraft-
verk idrifttaget fore 1995, eventuellt na-
got senare om man | stillet kan oka
elimporten. Det ar annu inte bestamt
om det blir kdrnkraft eller kolkondens.
Har har forutsatts att utbyggnaden sker
med karnkraft. | Danmark forvantas ny
produktionskapacitet idrifttagen under
forsta halften av 1990-talet, huvudsakli-
gen koleldade kraftverk med uttag fér
fiarrvarme.

Kéarnkraften har méjliggjort betydan-
de minskning av den fossileldade pro-
duktionen och har darmed inneburit att
man sparat in utbyggnad och drift av
konventionell varmekraft som skulle ha
medfort saval hogre kostnader som
storre miljidpaverkan. Karnkrafttillskottet
i Sverige 1985 torde under ytterligare
ett antal &r majliggora en fortsatt Iag an-
del fossileldad produktion. Fér den fos-
sileldade produktion som utnyttjas gal-
ler att en betydande del av denna ut-
gors av olika slag av mottrycksproduk-
tion (kraftvdrme och industriellt mot-
tryck). Fran slutet av 1970-talet har om-
fattande ombyggnader fran olje- till kol-
eldning genomforts och den helt domi-

nerande delen av fossileldad produk-
tion &ar nu koleldad.

P& anvandarsidan galler fér Norden
lotalt att 6kningstakten i industrins el-
konsumtion har avmattats fran mitten av
1970-talet. Detta galler ocksé for Norge
och Sverige men egj for Danmark (liten
industriandel), Finland och Island. Den
vasentliga orsaken fill den dampade &l-
konsumtionen hos industrin ar avmatt-
ning 1 konjunkturutvecklingen men ock-
sé energisndlare processer har bidra-
git. Prognoserad utveckling fram till
1995 pekar pa okning av industrins el-
konsumtion, vilket galler saval for Nor-
den totalt som for de enskilda landerna.
Hur det verkliga utfallet kommer att bli
ar dock starkt beroende av industriut-
vecklingen och av resultaten av fortsatta
energisparatgarder. Det bér har ocksd
noteras att fér Norges del sa galler for
den kraftintensiva industrin att man har
sarskilda styrméjligheter av krafttilldel-
ningen. vilket ratt vasentligt kan paverka
konsumtionsnivan. Under de senaste
aren har den kraftintensiva industrin inte
tilldtits att oka | namnvérd grad.

For sektorn hushall, handel, service
etc ("Ovrigsektorn”) galler att den uppvi-
sar betydande elkonsumtionsokning un-
der hela den studerade prognosperio-
den. Detta galler bédde Norden totalt
ach landerna var for sig. Fran bérjan av
1970-talet beror en stor del av ékningen
pa overgang till olika former av elupp-
varmning och stor 6kning inom service-
omradet. bl a beroende pa kontorsauto-
mation med datorinstallationer och dar-
av féljande behov av luftkonditionering.
Den goda kraftbalanssituationen har
ocksd medfort omfattande installation
av elpannor, ofta styrbara efter elkrafttill-
gangen och i allmanhet kompletterade
med fossileldning som alternativ. Ut
nyttiningen av elpannorna &r starkt
kopplad till tillgdngen pa vattenkraft och
karnkraft. Fran slutet av 1970-talet galler
for Norden ftotalt att elkonsumtionen
inom "ovrigsektorn” inkl. elvarme till stor-
lek har passerat industrins elkonsum-
tion. Nar man ser pa de enskilda lander-
na sa galler detta ocksa féor Norge och
Sverige, medan industrin fortfarande ar
den storsta konsumentsektorn i Finland
och Island. | Danmark ar "dvrigsektorn”
dominerande. Fram till 1995 prognose-
ras saval for Norden totalt som for de
enskilda landerna en | huvudsak kon-
stant elanvandning inom "évrigsektorn”
om man bortser frAn elvarmedelen.
Denna forutsatts daremot oka.
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Fig 2. Elenergiutvecklingen i Nor-
den totalt 1960—1983 samt progno-
ser fram till 1995.

Fig 2. Developments in the total
electric energy production and con-
sumption in Nordic countries
1960—1983 and forecast up to 1995.
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Fig 3. Elenergiutvecklingen i de en-
skilda nordiska landerna 1960—1983
samt prognoser fram till 1995.
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Fig 3. Developments in the produc-
tion and consumption of electrical
energy in the individual Nordic
countries 1960—1983 and forecast
up to 1995.
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TWh

5908s! Annan skala an
4 for de dvriga landerna.

NB! Different scale
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150+

100-

S50

1960 65 70

Utvecklingen for
energi totalt

Utvecklingen i Norden av den totala
energitillférseln och av de totala energi-
leveranserna till forbrukare visas figur 4.
| Norden totalt ser man att total energi-
lillforsel samt totala energileveranser till
forbrukare kommer att 6ka under nasta
tiodrsperiod. Utvecklingen varierar i lan-
derna. Totalférbrukningen i Norden
Okar eftersom okningen ar ganska kraf-
tig | Norge och Danmark. Utvecklingen
i Sverige och Finland ar annorlunda.
Béde tillfarseln och forbrukningen mins-
kar. Elforbrukningen okar ocksa i Fin-
land och i Sverige, men daremot mins-
kar bransleforbrukningen, sarskilt olje-
férbrukningen. | figuren har uppdelning
gjorts pa olika energislag. Redovis-
ning i enheten PJ (=105 Joule). | tillfor-
seldiagrammet har vattenkraften, i kon-
sekvens med vad som sagts tidigare
och till skillnad fran redovisningen for
elenergi, omraknats till att motsvara vatt-
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nets lagesenergi och karnkraften efter
energiinnehallet i forbrukat karnbransle
utnyttjat | lattvattenreaktorer. Det bér ob-
serveras att anvand redovisningsmetod
for karnkraft innebar att den | tillférsel-
diagrammet ju blir redovisad med ett be-
lopp som ar ungefar tre génger sa stort
som producerad elenergi.

Skillnaden mellan summakurvorna
for tillforsel respektive leveranser ar
omvandlings- och transportforluster. For
tillférd elenergi redaovisas, som redan
namnts, den fossileldade produktions-
andelen e separat utan ingéar | brans-
len. Det bér vidare noteras att tidigare
namnd omrakningsmetod fér karnkraft
gor att det blir stor skillnad mellan till-
ford karnkraft och den elenergiproduk-
tion som harrér fran detta kraftslag.

Pa saval tillforsel- som leveranssidan
har olja dominerat kraftigt i den nordi-
ska energiforsoriningen. Den intar fort-
farande en mycket viktig men inte fullt
sa dominerande plats.

ISLAND

Elenergi levererad till anvdandare med
uppdelning pa konsumentgrupper
(snitt 5)

ICELAND

Electric energy delivered to consu-
mers by consumer group

(plane 5)

SVERIGE

Elenergi levererad till anvdndare med
uppdelning pa konsumentgrupper
(snitt 5)

SWEDEN

Electric energy delivered to consu-
mers by consumer group

(plane 5)

Tillforsel

Tillférseln av rdolja och oljeproduk-
ter Okade snabbt fram till borjan av
1970-talet. Denna trend har nu brutits
och andra energislag har i 6kande grad
kommit att ersatta olja. Samma utveck-
ling galler for Norden totalt som fér de
enskilda landerna, minst utpraglat for
Norge som redan i barjan av den stude-
rade perioden hade en i forhallande till
de dvriga landerna |ag oljgandel.

Naturgas introducerades i Finland
1974 och naturgasnét ar nu under upp-
byggnad i Danmark och Sverige. Man
raknar med en okning for energislaget,
men dven 1995 kommer naturgas att
svara endast for en blygsam del av den
totala energitillforseln.

Tillforseln av kol och koks har dkat
under de senaste aren och man forut-
ser en fortsatt 6kning ocksa under den
redovisade prognosperioden. Framst
forklaras detta av okad kolanvandning
for el- och fiarrvarmeproduktion.
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Fig 4. Total tillférsel till och totala PJ

leveranser fran energiférsérjnings- ﬂ‘
systemet. Norden totalt. Arsserie
1960-1983 samt prognoser fram till
1995. 4500+
Fig 4. Total input into the energy
supply system and total deliveries
from it. The entire Nordic region.
Based on statistics for 1960—1983
and forecasts up to 1995.
30004
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For torv, ved, lutar etc skedde en
viss minskning i tillforseln fram till slutet
av 1970-talet. Darefter har en mindre tk-
ning skett och beddms fortsatta. Ut-
vecklingen | de enskilda landerna, utom
i Finland, féljer monstret for Norden to-
talt. | Finland svarade dessa energirva-
ror redan vid periodens barjan for en
ganska stor andel som volymmassigt
varit och forvantas bli ganska oforand-
rad.

Leveranser

Leveranserna av petroleumproduk-
ter har minskat kraftigt fran mitten av
1970-talet, en trend som forvantas best
ocksa fram till 1995. Minskningen torde
framst bero pa okad overgang till el i
konsumentledet (ex.v. elvarme) och pé
genomforda  energihushallningsatgar-
der. Det kan har vara intressant att note-
ra att en betydande del (storleksordnin-
gen 1/3) av de totala leveranserna gar
till transportsektorn. Prognoserad ut-
veckling for leveranser av petroleum-
produkter innebar att Danmark, Finland
och Sverige minskar, Island ligger kvar
pa ungefar oférandrad nivé och Norge
Okar.

For leveranser av naturgas galler
samma kommentarer som redovisats
om tillférsel.

Leveranserna av kol och koks har
varit ratt oférandrade under hela perio-
den fram till 1983 och prognoserna pe-
kar pa i stort sett samma volymer ocksa
1995. Okningen | tillforsel motsvaras sé-
ledes inte av motsvarande tkade leve-
ranser. Detta torde framst forklaras av
att | leveransledet sa ingar en okande
kolandel i el- och fiarrvarmeproduktio-
nen.

For torv, ved, lutar etc galler for leve-
ranssr_‘nttet samma kommentarer som
redovisats for tillforselsnittet.

Flarrvarmen uppvisar en jamn ok-
ning under saval statistik- som prognos-
perioden. Alla landerna utom Norge
(som | stort sett saknar fjarrvarme) upp-
visar en med Norden totalt ganska likar-
tad utveckling. Stdrsta framtida 6kning-

en foérutses | Danmark.

Elenerain har dkat stadigt under he-
la perioden fram till 1983, en utveckling
som ocksa forutsatts fortsatta fram till
1995, En viss avmattning kan dock
skonjas under prognosperiodens sena-
re del.

Figur 5 visar totala leveranser fran
energiforsériningssystemet med sam-
ma uppdelning pa energislag som i fi-
gur 4 men med redovisning | procent.
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Fig 5. Totala leveranser fran energi-
forsérjningssystemet. (Snitt 5) Pro-
centuell fordelning pa olika energis-
lag. Norden totalt. Arsserie
1960-1983 samt prognoser fram till
1995.

Elandelen i totalt
levererad energi okar

Av leveransdiagrammet i figur 4 och
av figur 5 framgar att el ar det energi-
slag som Okat mest, badde absolut och
procentuellt. Denna utveckling progno-
seras fortsatta. El har i forsta hand ersatt
olja. Det skall dock betonas att det ju in-
te &r nagot sjalvandamal att 6ka elande-
len utan att stravan ar att astadkomma
det energisystem som &ar ekonomiskt
optimalt. Prisutvecklingen for olja och
andra branslen har under senare &r va-
rit ogynnsammare an prisutvecklingen
for el. Detta har inneburit att el ofta varit
det formanligaste energialternativet.

Utvecklingen av elandelen uppvisar
stora olikheter mellan de enskilda lan-
derna. | tabellen nedan visas for de oli-
ka landerna och fér Norden totalt el
energins procentuella andel av energi
levererad till konsumenterna (snitt 5).

1960 1983 1990 1995

Danmark 5 15 15 16
Finland 8 21 29 32
Island 10 25 25 26
Norge 37 49 48 47
Sverige 15 29 36 37

Norden totalt 15 27 33 34

Som redan namnts sa galler f6r el-
energiutvecklingen att det framst ar "'ov-

95 Ar
Year

85 90
Fig 5. Total deliveries from the ener-
gy supply system. (Plane 5). Per-
centage distribution onto different
forms of energy. The Nordic count-
ries as a whole. Based on statistical
information for 1960—1983 and
forecasts up to 1995.

rigsektorn” som okat. Industrins elan-
vandning har daremot stannat upp, vil-
ket till stor del férklaras av den industri-
utveckling som varit radande sedan
mitten av 1970-talet. Konjunkturupp-
gangen under 1983 aterspeglas direkt
i okande elleveranser ftill industrin. El-
energiokningen inom "ovrigsektorn”
forklaras | hog grad av att el i stor
utstrackning ersatt olja for uppvarm-
ningsandamal. Till detta har framst
elens gynnsamma prisutveckling bidra-
git. Stora skillnader galler dock mellan
landerna vad géller elvarmeutvecklin-
gen.

Norge har sedan lange hog elvar-
meandel, vilket forklaras av god tillgang
pa billig vattenkraft. | dvriga nordiska
lander har elvarmeutvecklingen tagit
bra fart efter de stora prisokningar pé
olja som skedde under 1970-talet. | hog
grad bidragande till elvarmeutvecklin-
gen i Finland och Sverige ar att elpro-
duktionen | 6kande omfattning kunnat
baseras pa de biliga kraftslagen vat-
tenkraft och kéarnkraft. Darigenom har
eltaxorna kunnat héllas laga. Ocksa i
Danmark har elvarmeutvecklingen varit
ratt betydande, aven om elvarmen dar
inte fatt samma omfattning. En viktig or-
sak hartill ar att elproduktionen i Dan-
mark ju helt baseras pa dyrare fossilel-
dad kraft. Danmark ar ocksa det nordi-
ska land som har den hogsta beskatt-
ningen av elenergi. P Island ar visserli-
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Figur 6. Diagram over utvecklingen
av energi levererad fran energifor-
sorjningssystemet med uppdelning
a el och branslen. Norden totalt.
rsserie 1960—1983 samt progno-
ser fram till 1995.

gen elproduktionen till den domineran-
de delen baserad p& vattenkraft som
skulle majliggéra billig elvarme, men
dar har man férmanen av att ha stora
tillgangar pa for uppvarmningsanda-
mal annu billigare geotermisk energi,
som dominerar for uppvarmning pa Is-
land.

Ett satt att dskadliggora utveckling-
en av den totala energiforbrukningen
(leveranser fran energiférsoriningssys-
temet, snitt 5) med uppdelning pa el
och branslen visas for Norden totalt i fi-
gur 8. | posten branslen har inkluderats
flarrvarme. Kurvan visar ett trendbrott |
borjan pa 1970-talet. Da brots okning-
en | bransleférbrukning medan elfor-
brukningen fortsatte att oka. Oljeprisho-
ningarna i slutet pa 1970-talet befaste
ytterligare denna utveckling. Prognose-
rad utveckling pekar dock pa att minsk-
ningen for branslen kommer att brom-
sas upp, kanske ocksa att vandas i en
mindre Okning efter 1990. Elenergin
forutses fortsatta att oka och véantas
svara for huvuddelen av okningen |
energi totalt (som dock vantas bl
mycket mattlig).

Det ar stora clikheter mellan de en-
skilda landerna | el- och bransleutveck-
ling. | Finland och Sverige ansluter de
landsvisa kurvorna ratt val till summa-
kurvan for Norden. Detta géller ocksa
tor Danmark fram till borjan pa
1980-talet da bransleforbrukningen

Fig 6. Development of the energy
delivered from the energy supply
system, broken down onto electric
energy and fuels. The Nordic count-
ries as a whole. Based on statistics
for 1960—1983 and forecasts up to
1995.

ater borjade 6ka, en trend som progno-
seras fortsatta ocksa fram till 1995. For
Island och Norge kan man inte notera
samma trendbrott som fér de 6vriga
landerna utan dar har bade branslen
och el fortsatt att 6ka genom hela perio-
den,

Orsaker till den okade
elanvandningen

Den faktiska och prognoserade ut-
veckling som beskrivs i figur 6 ar intres-
sant. Man bér dock inte utan néarmare
analyser dra alltfér langéende slutsatser
ur diagrammet. | det foljande redovisas
nagra faktorer som torde ha bidragit till
den beskrivna utvecklingen.

| alla de nordiska landerna blev man
i samband med den forsta "oljekrisen”
ar 1973 mycket abrupt uppmarksam-
mad pa hur kéansligt energisystemet ar
for storningar och pa vikten av att diver-
sifiera energitillférseln pa flera energira-
varor, s& langt som mojligt inhemska sa-
dana. Betydelsen av aktiva atgarder ac-
centuerades vytterligare | samband med
de stora prishéjningar pa olja som sked-
de 1979—80. Betydande forandringar i
energisystemet har skett sedan mitten
av 1970-talet och pagar fortfarande.

Bidragande orsaker till att man fatt
en uppbromsning i anvandningen av
branslen men en fortsatt okning av

elanvandningen ar héga oljepriser och
medvetna satsningar | de flesta av Nor-
dellanderna for att minska oljeberoen-
det. El har ersatt olja pa manga omra-
den saval inom industrisektorn som in-
om "Gvrigsektorn” Den gynnsamma el-
balanssituationen med god tillgng pa
billig vatten- och karnkraft har darvid va-
rit av stor betydelse. Sarskilt i Danmark
men ocksé | Finland och Sverige har
omfattande ombyggnader skett av tidi-
gare oljeeldade el- och varmeproduce-
rande kraftverk till eldning med fasta
branslen, framst kol och i Finland torv.
Det i forhallande till oljepriset lagre kol-
priset har darvid bidragit till elens gynn-
samma konkurrenssituation.

Inom industrin ar det massa- och
pappersindustrin, aluminium-, j&rn- och
stalindustrin samt den kemiska industrin
som ar de storsta energianvandarna. In-
om sé&vél dessa industrigrenar som in-
om ovrig industri har genomférts omfat-
tande atgarder for energihushallning. |
vissa industrier har processer som tidi-
gare varit branslebaserade andrats ill
att bli elbaserade. Det har i manga fall
visat sig att de elbaserade processerna
ar mera energiekonomiska.

Elanvandningen inom  "Gvrigsek-
torn” (hushall, handel, service etc) har
Gkat kraftigt trots omfattande atgarder
for energihushallning. Som tidigare
namnts beror detta framst pa att elens
gynnsamma kostnadsstruktur jamfort
med olja inneburit en kraftigt dkad elan-
vandning for uppvarmningsandamal.
Aven andra férdelar hos elen har bidra-
git, bl a ar apparater som drivs med el
i allmanhet vasentligt billigare an appa-
rater med samma uppgift som har an-
nat drivmedel.

Central omvandling till el | stora an-
laggningar innebar jamfort med var-
meproduktion | sma eldningsanlagg-
ningar att man kan anvanda billigare
branslen, ex.v. tungolja och kol i stéllet
fér lattolja. Summa anlaggningskostna-
der kan ocksa bli lagre. Aven om man
anvander branslen med hogre svavel-
halt sa kan de stora anlaggningarna in-
nebéra fardelar ur fororeningssynpunkt.
Detta eftersom man kan kosta pa battre
reningsutrustning och framfor allt ha en
battre kontroll av driften och utslappen.

Inom "Gvrigsektorn” ar varmepum-
parnas genombrott en bidragande or-
sak till 6kad elanvandning och minskad
anvandning av branslen. Detta galler
speciellt stora varmepumpar avsedda
for fiarrvarmeproduktion, Ett stort antal
sadana varmepumpar har tagits | drift
eller ar under byggnad pa ett flertal
platser i de nordiska landerna. De vikli-
gaste varmekallorna ar renat avlopps-
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vatten eller sjovatten. Med dessa var-
mekéllor erhdlls goda varmefaktorer
(over 3). Varmepumparna har bidragit
till att minska fjarrvarmens oljeberoen-
de. Aven vid individuell uppvarmning
har varmepumpanvandningen okat.
Har ar det ofta andra varmekallor (ex.v.
luft och jordvarme) som anvands. Var-
mepumpen ar ett ekonomiskt satt att
minska oljeforbrukningen  samtidigt
som miljén forbattras.

Utan de atgarder fér energihushall-
ning som vidtagits i form av energisna-
lare processer, battre isolering etc sa
skulle saval totala energianvandningen
som elanvandningen ha varit vasentligt
stérre.

Inom transportsektorn forutses ingen
namnvard okning av elanvandningen
men daremot en nagot Okad olje-
anvandning. Brénslesnalare motorer
beddms ej kompensera tillvaxten i trans-
porterna.

Elenergin har ocksa fordelar genom
sin renhet och sitt enkla handhavande
hos konsumenten och dess méjlighet till
allsidig anvandning. El &r oumbaérligt for
alla konsumenter och det finns ett distri-
butionsnat utbyggt till var och en. Det ar
I allménhet ratt billigt att forstarka detta
for att mojliggéra okad elanvandning.
Den minskning i behovet av import-
branslen (sarskilt olja) som 6kad elan-
vandning medfér har ju for samhaéllet
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positiva konsekvenser, sarskilt om el-
produktionen kan baseras pa fornybara
energislag. Vidare har el egenskaper
som mojliggér utnyttjiande av produkti-
vitetshojande teknik (industrirobotar etc)
och den har darvid en viktig roll som
motor i samhallsutvecklingen. Aven ur
miljidsynpunkt har el vasentliga fordelar,
sarskilt om den baseras pa vatten- och
karnkraft.

Overgang fran bransle till el i ex.v. en
industriell process eller for bostadsupp-
varmning innebar i allmanhet att det to-
tala uttaget fran energiférsérjningssyste-
met minskar, eftersom verkningsgraden
hos konsumenten ar hogre for el an for
bransle. Om en sadan évergang ocksa
innebar en minskning i tillforselledet ar
olika fran fall till fall. For vattenkraft eller
karnkraft finns ingen alternativ anvand-
ning an till elproduktion. DA innebér gi-
vetvis okad anvandning en direkt
minskning av branslebehovet. Aven vid
fossileldad elproduktion s kan dver-
gang till el hos konsumenten innebéra
branslebesparingar i tillforselledet. Det-
ta géller om man uppnar en total verk-
ningsgradsférbattring.

Ett begrepp som allt oftare boérjat an-
vandas ar "bransleersattningsfaktorn’
Vid berakningen av denna jamférs tva
energisystem dar man kan &stadkom-
ma samma slutresultat genom att an-
vanda el eller bransle. Bransleersatt-

ningsfaktorn &r kvoten mellan den min-
skade bransleférbrukning som &stad-
kommes genom att ersatta branslet
med el och den tkade elférbrukning
som defta innebéar. Den pa sa satt be-
raknade bransleersattningsfaktorn kan
ses som ett matt p& hur man | konsu-
mentledet kan utnyttja elens kvalitet for
att hushalla med energi.

Som framgatt tidigare pekar aktuella
prognoser pa en framtida ckad elan-
vandning | Norden aven om man forut-
satter oférandrad niva pa den totalt le-
vererade energin. Detta synes ocksa
vara en fullt realistisk bedémning om
man beaktar elens flexibilitet som gor
den anvandbar pa nastan alla samhaélls-
omraden, enda egentliga undantaget
ar harvid erséttning av drivmedel inom
transportsektorn. Aven strukturella for-
andringar i samhallet, aktiviteter pa
energisparomradet,  handelsbalans-
massiga onskemal, krav pa battre miljo
etc. ar faktorer som verkar i riktning for
okad elanvandning. Vidare ar el be-
kvam for anvandaren, vilket torde vara
av vasentlig betydelse i ménga sam-
manhang. En férutsattning for okad
framtida elanvéndning ar dock att det
ocksd i framtiden blir méjligt att bygga
ut kraftsystemet sa att storre hojningar
av eltarifferna kan undvikas.
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Nordel

ordel, founded in 1963, is an
N association for people active in
the field of power supply in Den-
mark, Finland, Iceland, Norway and

Sweden. It is an advisory and recom-

mendatory organization aimed at pro-

moting international and mainly Nordic,
co-operation in the field of production,
distribution and consumption of electric
energy.

Nordel has the following permanent
tasks:

— to continually follow developments in
production and consumption of
electric energy in the Nordic coun-
tries by, for example, publishing
suitable statistics

— to collocate consumption forecasts
and extension plans drawn up in the
respective countries

— to publish an annual report contain-
ing information about work com-
pleted during the year within Nordel,
information about power supply in
the Nordic countries, special articles
and statistics

A considerable amount of Nordel's
work takes place in standing and
special committees. The committees in-
clude specialists from various fields of
energy. Each country has a contact per-
son to collect statistics and other
periodical information. Within Nordel
there are also contact people in many
international organizations.

The chairman of Nordel is elected
for a period of three years. The chair-
manship circulates among the coun-
tres. The chairman appoints a
secretary and is responsible for the
secretariat,

Norway

Denmiark
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= |lectricity consumption in the
== Nordel countries increased by
e 6.9 %0 compared to 1983 and was
285 TWh. Finland had the greatest in-
crease, 83 %, and Iceland the lowest,
39 9%, compared to 1983.

Hydro production, the base of
Nordic power production, amounted to
64.8 % of total production. Thisis 2.6 %
more than in 1984. Nuclear power,
which plays a considerable role in the
Nordic countries, accounted for 22.6 %
and increased by 19 % in 1984. Other
thermal power was produced by both
condensing and back-pressure power,

and accounted for 12.6 %, an increase
of 9.2 Y%.

The oil-based power production in
the Nordic system is minimal. Qil is
used only in combination with district
heating and industrial back-pressure. In
Iceland and Norway power production
is mainly covered by hydro, in Denmark
by coal. In Finland and Sweden power
is produced by several production
forms, including nuclear power.

Power exchange between the coun-
tries declined from the previous year
but was still as high as 14.8 TWh. Nor-
way still exported the most energy and

ordel's
ivities in

1984

Denmark imported most. The net
imports to Finland and Sweden from
other Nordel countries were small.
Finland imported, however, a substan-
tial quantity of electricity from the Soviet
Union. Denmark did not import much
electricity from West-Germany but did
export a great deal.

s there was no need to hold an
Aextra meeting, the chairmen and
secretaries of the standing com-
mittees gathered in Copenhagen on
April 14. The meeting dealt with ac-
tivities of the committees and other cur-
rent matters.
The Annual Meeting was held in
Savonlinna (Nyslott), Finland, on July
19, 1984. At the meeting reports on the

current power situation and forecasts
for the next few years were presented.
Committees, working groups and con-
tact persons reported on their activities.
There were also reports on international
contacts.

Mr. Klaus Ahlstedt from Finland
was elected new chairman of Nordel
and Mr. Rolf Wiedswang from Norway
deputy chairman. The new chairman

thanked Mr. Goran Ekberg on behalf of
Nordel for the work he had done during
his three years as chairman.

Two Danish members, Mr. Erik Leif
Jacobsen and Mr Jens Aksel
Poulsen, resigned at the meeting
They were replaced by Mr. Jens Chris-
tian Clausen and Mr. Georg Styrbro.

Mr. Frederik Prytz from Norway
also resigned, and Mr. Arne Finstad
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was elected as a new member Mr,
Jonas Norrby from Sweden resigned
and was replaced by Mr. Tage Nytén.
The chairman thanked the resigning
members and welcomed the
newcomers.

Nordel's cooperation with the Nordic
authorities concerning energy con-
tinued in 1984 On November 29
representatives of Nordel and Nordic
energy adthorities met to exchange in-
formation about activities in progress
and to discuss current guestions.

Operations Committee

As in previous years, the Committee
dealt continuously with matters regar-
ding joint operations, such as power
balances in the Nordic countries,
operational reliability, technical aspects
of operations and interruptions within
the Nordic power system,

Output and energy balances have
been prepared for the next three years
in order to evaluate the power situation
during this period. A satisfactory energy
balance Is anticipated.

Electricity consumption increased
substantially in the Nordel system in
1984. This is mainly due to the
economic upswing in industry and con-
version from ail to electrical heating in
Sweden. Deliveries of excess power to
electric boilers have been large.

The hydro power situation in the
Nordel system was favourable in 1984.
The hydro reserves at the beginning of
the year were larger than normal and
runoffs have been higher than usual
which has resulted in extensive hydro
power production.

Nuclear power plants functioned
well in 1984, Mainly due to the autumn
flood in 1984, nuclear power production
was reduced by about 1.5 TWh, primari-
ly in Sweden.

Large guantities of power were ex-
changed between the Nordic countries
during the year The high level of hydro
production generated large exports
from Norway and Sweden to Denmark,
and fairly large exports from Sweden to
Finland. Norway's power exports to
Sweden were alsc large, but as hydro
power reserves declined in Norway, the
exports were less than in 1983,

The Committee completed a study
of power exchanges between the
Nordel countries. An analysis of the
result is expected to be available in
spring 1985,

The - Committee has continued
discussions on the pricing of temporary
power exchanges between the Nordel
countries. For example the determina-
tion of marginal value and distribution of
profits have been dealt with.

The Committee has completed an
overall evaluation of how taxes and
charges in various countries influence a
country's marginal value.
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During 1983 and 1984 the Commit-
tee has implemented pilot operations
with a reduced composite character-
istic. To supplement the basis for an
analysis and for a potential new recom-
mendation, the Committee has decided
to implement another pilot operation
also in 1985.

The Committee follows the work on
settings of damping equipment in
larger units. The settings will reduce the
risk of oscillations.

The Committee studies power
balances in dry years through to 1990,
The goal is to try to identify potential
restrictions on energy exchanges bet-
ween different subsystems. The study of
dry years has revealed the following:
— all energy consumption in the Nor-

dic countries can be covered in ex-

tremely dry years according to the

forecasts for 1990
— during an extremely dry year expen-

sive oll condensing power will be
used
— imports to Norway during an ex-
tremely dry year will cost about five
times as much as the revenues from
exports of a corresponding energy
quantity (exchange princes of 1983)
In October 1984, the Committee had
a meeting with its continental counter-
part, UCPTE, in Trollhattan, Norway.
The meeting was considered rewarding
and beneficial. The next meeting is
scheduled to April, 1986 in Cologne.

Planning Committee

The Planning Committee has a stand-
ing assignment from Nordel to follow
the development of the transmission
capacities on the interconnections and
to suggest suitable adjustments to these
capacities as deemed necessary. The
Committee submitted a report to the
1984 Nordel Annual Meeting, with pro-
posals for the transmission capacities

on the interconnections at the 1990
level. The report states that the changes
in the Danish and Finnish power
systems between 1985 and 1990 will be
relatively small. Numerous new power
stations,  transmission  lines  and
transformer stations are being built in

Norway. The expansions on the 400 kV

network are being completed in

Sweden for connecting No. 3 units in

Forsmark and Oskarshamn. According

to the studies carried out, only limited

measures (voltage control, compen-
sating etc.) need be adopted to achieve
roughly the same transmission
capacities at the 1990 level as those
recommended earlier for the 1985 level,

Calculations demonstrate that dam:-
ping is still a serious problem in the
Nordel system. The problem must be
solved before the recommended
transmission capacities can be achiev-
ed. It is important to complete the
specified measures and investigations,

The following recommendations
were adopted by Nordel.

Nordel rekommends that:

— the relevant Nordic power utilities
take the necessary measures to
achieve the transmission capacities
tabulated below between the various
countries at the 1990 level, presup-
posing that the transmission
capacities will be determined in ac-
cordance with the Nordel grid
design rules, internally within the
various systems as well as on the in-
terconnections,

— the Nordic power utilities take the
necessary measures in their power
systems to the optimal extent for
voltage control and damping, and
that they replace certain switchgear
components, so that the tabulated
values for the  transmission
capacities on the ac. interconnec-
tions can be achieved and sc that
the interconnections can be
employed for justifiable interchanges
of power between the countries, with
unimpaired reliability. The costs of
these measures are very modest in
relation to the costs of the existing
lines, and the implementation in-
volves no problems with regard to
authorization.

The recommended values at the
present stage are valid for the d.c. inter-
connections. If the current negotiations
lead to a decision to reinforce the links,
the capacities will increase.

From To MW
Sweden Norway!) 16002)
Norway 1) Sweden 13002)
Sweden Northern

Norway 250
Northern
Norway Sweden 250
Sweden Finland 900
Finland Sweden 7003)



From To MW
Sweden Zealand 7004)
Zealand Sweden 7004
Narway Jutland 510
Jutland Norway 510
Sweden Jutland 260
Jutland Sweden 260

1) Excl. northern Norway

2) If the load is suitably distributed on
the transmission lines between Sweden
and Norway, the capacity may be in-
creased to about 2100 MW and about
1600 MW respectively. However, the
transmission on the two southern 400
kV links must not exceed the rec-
ommended capacities.

3) The capacityis 700 MW during most
of the year, although it is sometimes
restricted (mainly during peak load
periods) by the transmission capacity of
the Swedish grid. However, this im-
poses no practical limitations  on
Finland's opportunities for exporting to
Sweden.

4) The transmission capacity may often
be higher. This depends on the current
generation situation and the system's
operating conditions.

Work has now been started on
studies that will form the basis of a
recommendation  concerning  the
transmission capacities of the intercon-
nections at the 1995 level. These
studies are being pursued jointly by the
Grid Investigation Group and the
Generation Group appointed last year.
The Generation Group is responsible
for the studies of the profitability of in-
creasing the capacity between the
systems. Using this material as a
backgroud, the necessary grid studies
will then be carried out by the Grid In-
vestigation Group. The collaboration
between these two groups should result
In even more reliable recommendations
in the future.

The Grid Investigation Group is also
engaged in a review of the Nordel grid
design rules. The present rules were
adopted by Nordel in 1972. The struc-
ture of the Nordic power system has
changed fairly substantially since then.
An analysis of whether or not the design
rules should be changed was therefore
considered important.

The Generation Group is developing
better calculation aids for studying and
rating the electric power supply system.

The Nordel Annual Meeting approv-
ed a report on the interest rate and
calculation methods used by the power
utilities in the Nordic countries. A
recommendation in the report that, in
joint studies on the interconnected
Nordel system, real interest rates of 4 %
and 7 % should be used was approved.

A status report submitted to the
Nordel Annual Meeting gave particulars
of the current data on the heat pump

situation in the Nordic countries in the
spring of 1984. The purpose is to con-
stantly monitor developments in the
field of heat pumps and submit annual
status reports to Nordel,

A joint project between the Planning
Committee and the Thermal Power
Committee resulted in a report entitled
'Costs of different types of power
generation” The report was produced
in response to an enquiry from the Civil
Service Committee for Energy Policies
of the Nordic Council of Ministers. For
the purpose of comparison, the report
gives a general picture of the genera-
tion costs in various types of power sta-
tion that may be of interest for expan-
sions within the Nordel system during
the coming ten-year period. The report
emphasises that the usability of the
costs reported is limited. Subject to cer-
tain reservations, the figures can be
used to shed light on the actual costs of

a certain type of power, but not for
demonstrating the cost price of genera-
tion or to an even lesser extent, the
price to the consumer. The report was

approved by the Nordel Annual
Meeting and has been forwarded to the
Nordic Council of Ministers.

On several occasions during the
year, representatives of the Planning
Committee have been involved in
liaison activities between Nordel and
the  Nordic energy  authorities.
Representatives of the Committee thus
attended a meeting on February 2, with
the Nordic Ministers of Energy, and on
April 10 and November 29 with
representatives of the Nordic energy
authorities. The Committee also con-
tributed information for some of the
News Letters from Nordel produced for
the Nordic Council session in
Stockholm between February 27 and
March 2.

According to an agreement between
Nordel and the ECE Electricity Commit-

tee, Nordel will produce a map of the
Nordic high-voltage grid every other
year. A map showing the status in
January 1984 was produced and sub-
mitted to the ECE.

The Planning Committee has sub-
mitted a report entitted "HVAC and
HVDC Links in the Nordic Power
System” to the ECE seminar on HVDC
to be held in Stackholm between May 6
and 9, 1985.

Work is in progress on a study con-
cerning supply security criteria for
generation. The purpose in the first
stage is to present an outline of the
criteria now applied in the various
systems and to submit proposals for
criteria that could be applied in joint
studies on the interconnected Nordel
system.

As a first partial study entitied "The
role of electrical energy in the overall
energy pattern’, work has been started
on a report that will shed light on the
fact that the electrical energy consump-
tion is increasing, in spite of an un-
changed or even falling total energy
consumption. Pages 45—49 of this An-
nual Report include an article briefly
presenting the report, which is currently
being prepared.

A report is being planned for sub-
mission to the Cigré/lUPDEA Sym-
posium in November 1985 (UPDEA =
Union of Producers, Conveyors and
Distributors  of Electrical Energy in
African Countries, Madagascar and
Mauritius), in which the Nordel col-
laboration is given as an example of
how electrical cooperation can be built
up between neighbouring countries.

A report to the WEC'86 concerning
Nordel is also being planned. This
report will be produced in cooperation
between the three Nordel Committees.

Thermal Power

Committee

The purpose of the Committee's ac-
tivities is to promote the exchange of ex-
perience within the thermal power field
in the Nordic countries. The meetings of
the Committee and of its waorking
groups, as well as seminars on different
subjects, give plenty of opportunities for
personal contacts between the thermal
power staff of the different countries.

The Committee's Working Group for
Nuclear Fuel states in its annual report,
that ample access in the world to raw
uranium and capacity for enrichment
and fuel production still exists. The pre-
sent situation concerning intermediate
storage, reprocessing and final storage
of spent fuel, is described. The total
operating cost related to nuclear fuel is
estimated at SEK 0.068/kWh for April
1984 for a power plant that is to be com-
missioned in the middle of the 1990's.

The Committee's Working Group for
Operation and Maintenance arranges,
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every second year seminars for
separate categories of power plant per-
sonnel.  During 1984  operation
managers and chemical engineers
have had the opportunity to exchange
experience regarding such different
subjects as efficiency control, condition
control and reduction of pollutive
discharges. In 1985 a seminar for
maintenance managers will be arrang-
ed. The Working Group has during its
own meetings given special attention to
material problems. Through the agency
of the group the yearly publication
"Availability Statistics for Thermal Power

Denm

Plants" has been compiled, accounting
for availability and outage data during
1983, for the different types of thermal
power plants in the Nordic countries.

During the year, the Thermal Power
Committee has in cooperation with the
Planning Committee, completed the
report "Costs for different kinds of
power production” for the Nordic Coun-
cil of Ministers. The committee has, in
accordance with the request from
Nordel, followed the legislative work in
the Nordic countries regarding restric-
tions on sulphurous emissions.

The research and development ac-

fivities within the thermal power field
have been followed by the Committee.
Special attention has been given to the
work by NKA (the Nordic Contact
Organisation for Nuclear Energy). lts
project regarding "Safety-regulated
Organisation and Human Reliability”
has been presented to the Committee.
Subjects handled by the Committes
include:
— the opportunities to extend the life of
power plants by refurbishing
— the behaviour of thermal power
plants during the blackout in
Sweden on December 27, 1983

Economic development

[ conomic trends in the USA and
== on the important Scandinavian
market during 1984 supported
the Improvement in the Danish
economy first noted in mid-1983.

Private consumption and the hous-
iNg Industry in particular were initially
the mainstay of this improvement, but in
1984 inqustrial exports, fixed industrial
investments and movements in stock-
investments of the urban trades sup-
ported the trend. It is therefore
estimated that the improvement in the
economy has become self-supporting
and will continue in 1985.

As expected increased economic
activity caused a detericration in the
balance of payments. A deficit of DKK
1213 million was anticipated, but the
final figure turned out to be rather more
than DKK 17 million — an increase of
about DKK 65 million since 1983. This
unexpectedly large deficit should be
considered against the background of
the marked increase in industrial invest-
ment and greater than expected growth
in private consumption.

Trends were encouraging. however,
In a number of other sectors during
1984. For the first time for several years
the number of unemployed fell after a
marked (ncrease In employment in
trade and industry. Domestic prices
and costs continued the stable develop-
ment already noted in 1983 Govern-
ment budgetary deficits were substan-
tially reduced, partly as a result of the
effect of the economic improvement on
revenues and expenditure, but also as a
result of a very cautious spending
palicy.
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The increase in gross domestic pro-
duction, measured as gross national
product, is estimated to be about 4.5 %

for 1984. Improvement lay only in
private trade and industry, as activity in
the public sector was largely unchang-
ed. Most improvement was seen in
agriculture  (about 10 %), industry
(about 7 %), and the building and con-
struction sector (about 7 %),

Even though present evaluations in-
dicate that eccnomic growth in in-
dustrialized countries will be somewhat
slower in 1985 than in 1984, conditions
should still be favourable for Danish ex-
ports in 1985. The exploitation of these
opportunities depends to a certain ex-
tent on the result of the collective
bargaining that will take place this
spring. If the outcome implies that the
present competitive advantage can be
maintained, or improved, then a further

reduction can be expected In
unemployment and the Government
budgetary deficit.

The balance of payments will con-
tinue to be the critical issue in the
Danish economy. There are no signs
that the marked and lasting reduction of
the deficit that is needed will take place
in 1985, Therefore a strict financial
policy and an incomes policy that en-
sures that the development in costs
keeps below that abroad will have to be
maintained for some years to come.

Energy policy

The oil and gas pipelines from the
Danish fields in the North Sea came into
operation during 1984. With the ter-
minal at Fredericia, the oil pipeline was
inaugurated in May while production
and landing of Danish natural gas was
started on October 1.

By the turn of the year some 230
million m? of gas had been brought on
shore and oil production for the year
amounted to about 23 million tons.
Thus gas and oil made an important
contribution to the roughly 17 % of
gross energy consumption that was
covered by Danish energy sources in
1984.

The sole producer of gas and ol
was the Danish Underground Consor-
tium (DUC), which was the only
licensee up to until 1984, when 15 ex-
ploration permits were granted to seven
different groups of companies. These
15 permits cover 6 % of the Danish
North Sea area, where DUC now has
25 0% at its disposal. The Danish State
participates in all the new licensee
groups.



In the spring the Danish Govern-
ment parties and the Social Democrats
reached an agreement on the natural
gas project. This was necessitated by
the fact that sales of gas were smaller
than expected. As a result of this agree-
ment the power companies and the
Danish Oil and Natural Gas A/S (DONG
AlS) had to make an arrangement for
the purchase of natural gas to improve
the economy of the gas project. _

This implies that the power com-
panies will purchase the natural gas
that DONG A/S is unable to sell
elsewhere, up until September 30, 1991.
The maximum amount envisaged is 2.5
million m3, which corresponds to just
under 4 million tons of coal, or up to
5 % of the total fuel consumed by the
power companies during the period of
the agreement, To judge by the trend in
natural gas sales in 1984, however, it is
expected that the amounts of gas to be
purchased by the power companies will
be considerably smaller.

At the prices agreed, natural gas is
a very expensive power station fuel. In
the period 1985-1991 the extra costs of
fiing with natural gas are expected to
increase the price of electricity to con-
sumers by an average of up to about 2
are/kWh if the power companies take
delivery of the whole 25 mia. m3
covered by the arrangement.

The power companies decided to
carry out modifications to three power
stations to make firing with natural gas
possible: an intermediate load unit at
the Kyndby station, four boilers at the
Svanemelle station and unit 3 at
Fynsvaerk.

Coal represents 97 % of total fuel
consumption at Danish power stations.
Coal is imported from a number of
countries in order to reduce the effects
of any interruptions in supplies from a
single country. Danish power stations
purchase large amounts of coal from
the Republic of South Africa, but a ma-
jority in the Danish Folketing (parlia-
ment) wish these deliveries to be
discontinued as a protest against the
regime in that country.

This led to the evaluation in 1983
and 1984 by a ministerial committee
(the Coal Supply Committee, which in-
cludes participants from the power
companies) of the prospects for and
consequences of discontinuing these
supplies before 1990. Deliberations also
covered alternative supplier countries.
The committee issued its report at the
beginning of December 1984. Among
the conclusions it is noted that the extra
costs to Danish electricity consumers of
terminating South African coal supplies
will amount to DKK 500-1000 million
annually in the period 1990-2000.

At the end of the year the power
companies decided to step down im-
ports from South Africa so that supplies

from that source would come to an end
before 1990.

Colombia will become a large sup-
plier of coal to Danish power stations in
future years as contracts were signed
for the delivery of up to 30 million tons
of coal over a period of 14 years.

In the nuclear power sector a series
of reports was completed in 1984. In
spite of positive results, it was ascertain-
ed in the autumn that a majority in the
Danish Folketing were in favour of ex-
cluding nuclear energy from energy
plans. As a result the power companies
have greatly reduced therr com-
mitments in this field, However, Danish
power companies are of the opinion
that nuclear energy should still be in-
cluded in the energy supply to help en-
sure reliable and inexpensive supplies
of electricity with an eye to environmen-
tal considerations.

The environment

Coal firing affects the environment in
a number of ways; a constant effort is re-
quired to reduce and remove the waste
products in a responsible manner.

The ash and slag produced by
power stations in 1984 amounted to
about 1.2 milion tons. In spite of
widespread utilization — about 82 % in
1984 — there is still a need to dispose
of considerable amounts. Until now it
has proved difficult to get official ap-
proval of areas for permanent ash
dumps because of the fear of the
spreading of trace elements.

The emission of sulphur dioxide and
nitrogen oxides by power stations con-
tributes little to pollution in Denmark. To
help reduce global pollution a law was
passed in 1984 limiting the emission of
sulphur dioxide by power stations.

This law states that before the year
1995 measures must be taken which,
within the framework of a quota ar-
rangement, will reduce the emission of
sulphur dioxide by power stations to a
total of 125 000 tons per year — 1e,
about half the amount that could be ex-
pected to be emitted without interven-
tion.

The law assumes that equipment for
the removal of sulphur will be installed
at power stations; but this depends on
a decision being taken before the end
of 1985 regarding the utilization and
dumping of waste products from power
stations.

In 1984 Danish power stations emit-
ted a total of about 120 000 tons of
sulphur dioxide. Had there been no im-
ports of electricity, about 150 000 tons
would have been emitted.

Attempts are being made to reduce
nitrogen oxide emissions by improved
control of combustion and by equipp-
ing new stations with special firing
systems. The power companies are also
keeping abreast of technological

developments relating to the removal of
nitrogen oxides from flue gases.

Electricity production
and consumption

The exchange of energy with
neighbouring Sweden, Norway and
Germany led in 1984 to imports of
about 70 TWh and exports of about 1.0
TWh. Net imports thus covered 23 % of
Denmark's consumption, as was the
case in 1983.

The remaining 77 % of electricity
consumption was produced by power
stations almost entirely fired on coal,
partly in simultaneous production of
district heating by CHP stations. The
200 TWh thus produced was 4.5 %
more than in 1983,

Denmark's electricity consumption
in 1984 was 26,0 TWh, an increase of
46 % over 1983. The rate of increase
was therefore considerably greater than
it has been in recent years. Consump-
tion increased most in the industrial
consumer group. For example, the con-
sumption of the 500 largest industrial
concerns increased by about 7.5 %, an
increase clearly reflecting the growth in
production and employment.

The fuel consumption of the power
companies in 1984 corresponded to
about 85 million tons, coal representing
97 % of this. Fuel consumption
amounted to 29 % of Denmark's gross
energy consumption. Supplies cor-
responded to 88 million tons of coal,
while stocks at the end of the year cor-
responded to 7.7 million tons of coal.

Expansion

In Jutland the first of the two new
coal/oil-fired CHP units came into
operation at the Studstrup power station
in 1984, The maximum outputs are
350 and 245 MW with no heat and a
maximum heat output of 480 MJ/s,
respectively.

Three Danish power stations were
undergoing expansion while one was
being established in 1984, all work
relating to coal/oil-fired CHP units:

At the Studstrup and H.C. @rsted
Stations, units of 350 and 88 MW,
respectively. were being erected to start
operation in 1985.

At the Amager power station the site
was being prepared for the 2560 MW
unit 3 that will come into operation in
1989

At Avedere preliminary investiga-
tions were being made for filling the
seabord site of the 250 MW unit 1. This
will come into operation in 1991,

Suppliers for the turbines and
bailers of the two latter units — whose
builder is Elkraft — were chosen during
the year.

Negotiations between Elkraft and
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Elsam for an electrical intertie beneath
the Great Belt were suspended at the
beginning of 1984. At the end of the
year the Minister for Energy appointed
a working group to make an overall

analysis of the technical and economic
conditions that are crucial for a Great
Beit connection. The working group
consists of representatives of Elkraft,
Elsam, the Ministry of Energy and the

Finland

Energy Agency. The group is to report
to the boards of Elsam and Elkraft and
to the Ministry of Energy in the autumn
of 1985.

Economic development

he recovery that started at the
beginning of 1983 continued and
economic growth increased in
1984. It was due to the favourable
ecaonomic trend that Finnish exports to
the West continued to increase. As
exports o the East decreased,
economic growth was smaller than
expected. The gross national product
increased by 3% to FIM 304000
million. The volume of industrial produc-
tion increased by 4.1%. Exports
increased by 61% to FIM 96000
million and the deficit in the terms of
trade decreased to 0. Imports increas-
ed by 1.3 % to FIM 88000 million. The
value of energy imports, FIM 18,500
million, was somewhat smaller than in
1983 and accounted for 21 % of the
total value of imports. Consumer prices
rose by 7.1 %, which was 1.3 percen-
tage units less than in 1983.

The number of unemployed was
almost  unchanged. It averaged
158,000, which is 6.2 % of the total work
force.

Energy policy

In November 1984 the Council of
State approved the general plan for
electric power supply for 1983—1993,
The plan examines the need for new
power plants on the basis of forecasted
demand for alternative electricity,

The programme for 1984-86 in-
cludes four combined power and heat
supply stations and a process power
plant. The total electricity production
capacity of the power plants is about
200 MW. In the general plan the Coun-
cil of State does not specify its position
on the construction of a hydro-power
plant nor on a basic power plant. The
programme for extension of the elec-
tricity transmission systemn includes
62 km 400 kV power lines and four
400 kV transformer stations.

The Council of State considers it to
be the duty of the Ministry of Trade and
Industry to further develop electricity
supply planning.

A new Nuclear Energy Bill has been
prepared by the Ministry of Trade and
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Industry. The Council of State presented
the Bill to Parliament in February 1985.
The bill includes a proposal for a State-
owned nuclear waste fund. Those who
operate nuclear power plants will pay
fees to secure future nuclear waste
disposal. According to the Bill, Parlia-
ment will participate in the most impor-
tant decisions on nuclear energy. A
decision made by the Council of State
about a nuclear power plant or a
nuclear plant of public importance is to
be read in Parliament.

The study of the reduction of sulphur
emissions by 30 % by 1993 from the
1980 level continued, and ten technical-
economic studies were published. The
study was carried out under the
guidance of the Ministry of the Environ-
ment and representatives of power
generating companies participated in
the work.

Energy consumption

As a result of the 3% economic
growth and the high rate of utilization in
the capacity of the wood-processing

and chemical industries, the total
energy consumption increased by
more than 4.5 % to 231 TWh. Energy
consumption in other industries con-
tinued to increase steadily. (The dif-
ferent energies have been converted to
primary energy according to heating
content. Hydro power, nuclear power
and net imports have, in contrast to of-
ficlal practice, been converted accor-
ding to energy content, i.e. with a con-
version coefficient of 1.)

Electricity consumption increased in
1984 by 8.3 % to 485 TWh. The use of
electricity continued to increase more
rapidly than the total energy consump-
tion. The proportion of total energy con-
sumption accounted for by electricity
rose from about 20 % in 1983 to about
24 9% in 1984,

Electricity consumption increased
especially in the wood-processing and
chemical industries. There was also a
rapid increase in the use of electric
heating. The number of homes heated
with electricity rose by 31,000 to a total
of 300,000 in 1984. Most single-family
houses are heated with electricity.

Production of coal condensing
power increased from the previous year.
Production of condensing power also
remained low.

More efficient energy use with elec-
tricity was studied for example in
municipal energy supply and in in-
dustry. Bivalent use of electricity and
fuels, dual-fuel, has been implemented
in heat production for space-heating
outside district heating plants and
district heat networks. Electricity and
fuels are used in paralell, with basic
heat demand covered with electricity
and peak demand with oil. Dual-fuel
marketing has started in more than ten
electric utility districts.

Energy production

The indigenous content of energy
production increased from 29 % in
1983 to 30 % in 1984. The use of peat
increased more than that of any other in-
digenous fuel. The consumption of fuel
oil continued to decline significantly,
and oil accounted for 44 % of total



energy consumption against 46 % in
1983.

Nuclear power production rose to
17.8 TWh, which is 41 % of total electrici-
ty production. The load factor of nuclear
power was high, 89 %. Production of
hydro power was 13.2 TWh, or 31 9% of
total production. Back-pressure produc-
tion was 104 TWh, corresponding to
24 % of total production. Other power
production was only 4 %, 1.9 TWh. Net
output by power plants was 43.3 TWh.,

There was a slight increase in coal
condensing power. Also the use of coal
remained low.

Electricity imports from the Soviet
Unien amounted to 41. TWh, and to 1.5
TWh from Sweden. Exports to Sweden
amounted to 04 TWh. Deliveries to
electric boilers amounted to 0.6 TWh.

A new 150 MW coalfired power
plant was completed in Salmisaari,
Helsinki. Pilot operation of the 21 MW
Vajukoski hydro-power plant in the River
Kitinen in northern Finland was started
in October.

Imatran Voima Oy (IVO) has started
the construction of co-generation plants
in the towns of Jyvaskyla (751160 MW)
and Joensuu (80/120 MW). Deliveries of
electricity and heat will be started in
1986.

Oy Metsa-Botnia Abs industrial
back-pressure power plant (42 MW) in
Aanekoski will be completed during
1985.

After successful test runs with
100108 % effect in 1984, Teollisuuden
Voima Qy raised the capacity of its two
nuclear power plants at Olkiluoto from
660 MW to 710 MW per unit on January
1, 1985,

National grid

A 400 kV power line (163 km) bet-
ween Olkiluoto and Kangasala was
commissioned at the end of the year
About 450 km of new 110 kV power
lines were completed. Construction

Icela

work on Kangasala transfarmer station
was completed.

The most serious station
disturbance took place in Kangasala,
where a new main transformer (400
MVA 400/110 kV) caught fire due to the
malfunction of a tap changer on
September 6, 1984. The duration of the
malfunction was 250 ms, after which
400 KV and 110 KV circuit-breakers
switched off the wltage to the
transformer, but, the transformer oll
caught fire. An old main transformer
(200 MVA) was also destroyed. The
damage caused by the fire cost more
than FIM 20 million.

Electricity prices

The average tariff for IVO's bulk elec-
tricity decreased by 2 % in 1984. Elec-
tricity tax was raised twice, on January
1 and July 1, 1984, from FIM 14/MWh to
FIM 21/MWh. The average tariff for
household and agriculture was 32.3
p/kWh in December 1984, the same as
in December 1983.

Research and
development

In Forssa the operation of a 500 kW
heat pump demonstration plant. which
takes heat from ground water was
started. In Uusikaupunki building of a
7 MW heat pump, which uses treated
waste water and seawater, has been
started.

Nuclear power

Studies of the management and
properties of medium and low activity
waste continued. Preparation for the
planning of final waste disposal includ-
ed hydrogeologic tests and tests of the
properties of filler In order to test study
methods for the final disposal of high
activity waste and spent fuel, as well as

to have data of field studies, an about
1 km deep hole was drilled in Lavia in
south-western Finland by Teollisuuden
Voima. The development of analysis
methods and studies on the behaviour
of radionuclides in various matenals
and in the bedrock continued. The pur-
pose of these studies is to collect data
for security analysis in 1985,
Discussion of the construction of a
fifth nuclear power plant was continued.
There has been keen competition
for the Helsinki energy supply. Imatran
Voima has submitted a tender to build a
heating line from the Inkoo Power Plant
to Helsinki. Natural gas and coal con-
densing power are other alternatives,

New energy systems

An extensive study on future energy
supply in Finland was started, in
cooperation with three universities.
Some other, less significant but in-
teresting studies continued.

Wind measurements in  south-
western Finland were completed. The
results will be used when a decision on
the building of a wind power plant is
made. A small wind power plant will be
buillt at Kopparnds, Inkoo, for test
purposes. Experimental cultivation of
willow continued at Kopparnas. Tests
were extended to a new kind of willow,

Peat technology

In Haukineva, a pilot plant was com-
missioned in summer 1984, During
about six months the production and
use of a new peat fuel based on the wet
carbonization of peat was studied. The
production of this fuel amounted to
about 800 tons.

At the Joensuu and Jyvaskyld peat
power plants, new methods were
developed to help ensure better
reliability in operation.

Electricity production
and consumption

otal electricity production in
T lceland in 1984 amounted to 3,914

GWh (3,766 in 1983), of which
955 % was produced by hydro-power
(953 % in 1983), 449% (45%) by
geothermal power and 0.1 % (0.2 %) by
diesel power.

lceland neither imports nor exports
electric power. Gross consumption
amounted to 3914 GWh in 1984 (3,766
GWh), of which 3,442 GWh was primary
and 472 GWh non-quaranteed energy.
Gross consumption grew by 39 %
(53 %). Energy-intensive industry ac-
counted for 57.7. %, of gross consump-
tion, an increase of 619% (55 %) in
1984 (566 %). General consumption

increased by only 1.2% (51% in
1983).

Installed capacity of Icelandic power
plants at yearend 1984 totalled 917 MW
(908 MW), of which 752 MW (752 MW)
was hydro power, 126 MW (127 MW)
conventional thermal power (diesel,
condensing, gas turbines) and 39 MW
(29 MW) geothermal power.

On September 1, 1984 the Krafla
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geothermal power plant for the first time
reached nominal capacity 30 MW, on
the unit already installed in the plant. It
has not yet been decided when the last
unit, also 30 MW, will be installed.

National grid

The 132 kV national grid around
lceland was completed in November
with the commissioning of a final 250 km
ink on the south coast. This was a
milestone in the history of electrification
In lceland. It increases the reliability of
distribution for most consumers outside
the southwest. This was demonstrated
between Christmas and New Year
when some masts in the power line in
the western part of northern Iceland fell
in a storm. Conductors fell, but did not
break. This section was automatically
switched off at both ends. Falling con-
ductors struck a low tension line on a
farm, the fuse was blown and the farm
was left without electricity. This was the
only consumer in lceland that was left
without electricity because of the acci-
dent.

Lower electricity tax

The Icelandic Minister of Industry
has announced that price levelling tax
on electricity should gradually be
abolished. In the first stage, the tax has
been cut from 19 to 16 %. No decisions
have yet been on the next stage.

New agreement with
Alusuisse

The negotiations started in the
middle of 1983 between the Icelandic
government and Alusuisse, owner of
the only aluminium smelter in Iceland.
resulted in an agreement to supplement

Norw

the first agreement of 1966. It was
ratified by the Alting (Parliament) on 30
November 1984.

In accordance with the new agree-
ment, the price of power to ISAL will
vary from mUSD 12,5/kWh to 185 (from
SEK 0.112/kWh to 0.116 according to the
exchange rate on 31 December 1984).
The price depends on the aluminium

prices quoted on the London Metal Ex-
change, Metals Week in New York, in
Pechineys international price index and
Alusuisse's price for independent par-
ties. Prices are readjusted four times a
year, The price was mUSD 12.6/kWh
(SEK 0.113/kWh) during the last quarter
of 1984,

In the new agreement the current
price was mUSD/kWh 95 (SEK/kWh
0.085) in accordance with the tem-
porary agreement of September 1983

New energy-intensive
industries

The Committee on Power-Intensive
Industries appointed by the government
in 1983 continued discussions with
various multinational corporations on

possible participation in establishing
new energy-intensive industries in
lceland. However, there have been no
concrete results so far Some of these
corporations have sent representatives
to Iceland to discuss the matter with the
committee and to look into local condi-
tions, among them Alcan. with whom
there have been dicussions on an
aluminium plant in northern Iceland,
near Akureyri, However, the opinions of
the inhabitants of Akureyri and surroun-
ding area differ and the government
has received several thousand
signatures for and against the plant,
The two projects, the implementation of
which seems to be most likely at the
moment, are the construction of a
silicon-metal plant in eastern Iceland
and a 50 % extension of ISALs present
aluminium smelter in Straumsvik, south
of Reykjavik. Decisions are not expected
to be made until the end of 1985 or
1986.

Slower growth of
general energy
consumption

There has been a downward trend
in the growth of general electricity
consumption during the last few years
and the rate of growth has been lower
than anticipated in the electricity
forecast of 1981. In 1984 the tempera-
ture-adjusted  electricity consumption
was about 250 GWh below that
forecast, which is now being revised.
The slowing down is probably due to
the economic recession of the last few
years, the increase in the real price of
electricity for general use in the same
period, slower than expected conver-
sion from ol heating to electric heating
and more efficient electricity use in
general.

continued in Norway throughout
1984 and the GNP increased by
43 %. The high rate of growth is
primarity due to the exploitation of
crude oil and natural gas. Production in-
creased by 2.6 % excluding operations
In the oil sector and shipping. The
growth rates were the highest since
1980 with regard to total growth and
growth excluding activities in the oil sec-
tor.
The production of oil and gas
amounted to 61 million toe in 1984, of
which 35 million toe were crude oil and
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26 million natural gas. Total production
increased by 11.1 % from the previous
year. Revenues from oil exploitation
were NOK 82000 million and ac-
counted for 18.4 % of the GNP, which is
almost 10 percentage points more than
five years ago.

The ail sector excluded, industries
and the private service sector had the
highest growth (11 %), Production
declined in building construction. The
decline in house building was especially
great.

Gross investments in real assets in-
creased by 4.4 %. Investments in the oil

sector increased most, but there was
also a considerable increase in
machinery.

The increase in total consumption,
which was 1.5 % in 1984, was the lowest
since 1978. Private consumption in-
creased by 1.0 % and public consump-
tion by 2.6 %.

The foreign trade surplus accounted
for about 10 % of the GNP, i.e. a 2 % in-
crease from 1983. The surplus in net
current account is estimated at NOK
28,500 million, or 6.4 % of the GNP,

Measured in man-labour years, total
employment increased by 1.0 %, which



Is the highest increase since 1980, The
number of persons employed increas-
ed, however, by only 07 %. The
unemployment decreased following a
peak at the beginning of 1984. The
number of unemployed averaged
66,000 in 1984, an increase of about
3,000 from 1983.

Energy policy

The Norwegian Parliament (The Stor-
ting) agreed unanimously on the new
principles for the State's participation in
petroleum sector operations. The new
arrangement will be in force from
January 1, 1985, and this means that a
share of Statoil's gross revenues and ex-
penditures will be transferred direct via
the State budget. The percentage will
be set after evaluation of each project.
Statoil will held the government’s share
of ownership in the oil sector, 1.e. at least
50 % share of each field.

The Government presented a White
Paper on the future of petroleum ac-
tivities in October. The importance of
separating the earning and use of oil
revenues Is stressed. To achieve even
use of revenues, the Government is
planning to set up a fund. As far as the
future extent of ail activities is concern-
ed, efforts are being made to see that
total investments reach a reasonable
basic level, and also remain steady.

On September 13, the Department
of the Environment presented a Com-
prehensive Plan for utilization of Nor-
way's undeveloped watercourses. The
comprehensive plan is neither a plan
for construction nor conservation, but a
comprehensive account and evaluation
of all interest groups that have claims on
the watercourses included in the plan.
The goal has been to form a basis for
hydro power construction priorities.

The plan includes 310 hydro power
projects with more than 500 alter-
natives. The total energy potential is 40
TWhyear. After being sent for hearings
to municipalities, counties and interest
organizations, the Plan was presented
to the Storting in spring 1985.

At the end of November, the Govern-
ment presented a paper on energy
economizing. The plan lays the founda-
tion for a wider definition of energy con-
servation than is normally used accor-
ding to the policy of most countries. All
measures that may contribute to more
economical and efficient utilization of a
country’s energy sources are to be in-
cluded.

The energy conservation potential
(the ENEC-potential) within electricity
supply is 5 TWh, with 1.1 TWh as the
loss reduction in the networks and 3.7
TWh gained in production through
restoration of old plants. In consumption
the ENEC-potential is 3—4 TWh in
power-intensive industry, 10 TWh (elec-
tricity and oil) in other industry and 6—9

TWh (electricity and oil) in buildings. For
the implementation of an ENEC-
programme of a size corresponding to
the estimated ENEC-potential, substan-
tial economic resources are needed.
When costs for energy conserved are
NOK 1.50—2.50/kWh, a sum of NOK
30,000 to 50,000 million is needed to
utilize 20 TWh  ENEC-potential.
Especially in industry, measures will be
combined with other industrial in-
vestments,

Electricity production

The usable runoff to the power
generation system was about 106 % of
the normal, corresponding to 1054
TWh. In combination with a small net
reduction in water reservoir supply dur-
ing the year, this provided a basis for
hydro power production of 106.3 TWh.
Thermal power production was 0.3 TWh

so that total production rose to 106.7
TWh. This is a new annual production
record — 0.5 TWh higher than the
previous record in 1983.

The favourable power situation in
1984 resulted in net exports of 83 TWh,
45 TWh were exported to Sweden and
3.8 TWh to Denmark.

At the end of 1984 reservoir fillings
were 796 % against 70 %, which is nor-
mal for the season. Reservoir capacity
increased during the year by 0.7 TWh to
655 TWh.

Electricity
consumption

Total consumption increased by 6.0
% in 1983 to 93.0 TWh in 1984. During
the last ten years consumption has
increased by 4.2 % [ year on average.

General consumption of firm power
increased by 39 % to 605 TWh. The
increase is 42 % to 616 TWh after
adjustment to normal temperature con-
ditions: The adjusted gross consump-
tion was 44 TWh higher than the
Government's forecast made in 1980,
This i1s mainly assumed to be due to in-

crease in electric heating, which has for
several years been the most inexpen-
sive heating alternative. There has been
a more intensive conversion to electric
heating than the White Paper on energy
of 1980 anticipated.

Throughout the vyear energy-
intensive industry had good marketing
conditions for its products and produc-
tion reached peak capacity. Industry
has consumed 325 TWh, an almost
10 % increase from 1983.

Deliveries of temporary power to
electric boilers were 4.2 TWh gross. In-
stallation of electric bailers with fuelfired
reserve has increased during the last
few years due to availability of tem-
porary power and high fuel prices. The
electric boiler market for temporary
power is today estimated at approxi-
mately 5 TWh/year. About 70 % of this
market uses heavy fuel oil as reserve.

The maximum load in 1984 s
estimated at 16993 MW, a 11.2 % in-
crease from the previous year

In 1984 electricity covered 49.7 % of
the theoretical energy content in energy
delivered to consumers (net final con-
sumption). Oil products covered 39.4%,
while solid fuels and gas covered the
remaining 109 %,

Energy prices

The price of energy delivered by the
State Power Board for general con-
sumption increased from 13.36 are/kWh
to 14.7 on July 1, 1984, The Storting has
decided on an additional 5 % increase
to 15.45 sre/kWh from May 1, 1985. The
price is the calculated average for 6,000
hours of consumption and applies to
central areas served by step-down
transformers.

The average price of electricity
delivered to households and agriculture
was 31 are/kWh in 1984, including all
taxes. The price is assumed to be 338
are/kWh in 1985. The industrial and ser-
vice sectors pay more for electricity in
some areas. Subscribers who pay
household tariffs also had the advan-
tage of covering their heating demand
with electricity instead of paraffin and
light fuel oil in 1984. Energy costs with
H-4 tariff, which is the most common,
were on average about 27 are/kWh in-
cluding taxes, whereas the eqguivalent
energy costs with light fuel oil were
about 40 ere/lkWh. The difference in
prices was, however, smaller than dur-
ing the three preceding years. The
general electricity tax was 2.7 are/kWh
in 1984. It applies to energy-intensive in-
dustry as well as general consumption,
In 1985 the tax will be 2.9 ere/kWh.

The long-term marginal cost in-
dicates the cost of marginal increase in
the power system capacity to deliver
firm power to consumers already con-
nected to the power system. In general
consumption the long-term cost has
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been calculated at 264 ere/kWh. in-
cluding value added tax. A 5 % real
rate of interest has been used in
calculations and the money value is that
of January 1, 1984,

Expansion of capacity

At the end of 1984 production poten-
tial for firm power in the Norwegian

system amounted to 94 TWh, including
import potential in dry years. During the
year new installations increased pro-
duction potential by 1.1 TWh, or about
1.2 %. For comparison, the annual in-
crease in potential over the past five
years has been about 25 TWh annual-
ly.

Plant capacity increased by 228
MW in 1984 (maximum capacity in

Sweden

plants with an output of at least 1 MW —
all hydro power. State Power Board
owns about 30.5 % of total plant capaci-
ty, municipalities and counties 51.9 %
and private and industrial corporations
176 %. Total plant capacity on
December 31, 1984 was 22,966 MW. of
which 278 MW was thermal power.

General economic
development

he business recovery that began
in Sweden in 1983 continued dur-
ing 1984. The country’s gross na-
tional product rose by 3.0 %, according
to preliminary estimates. In contrast to
1983, a significant proportion of this in-
crease was generated by domestic de-
mand. in the form of both investment
and consumption.

Exports continued  their strong
growth in 1984, however, with an in-
crease of just over 7 % in volume. Im-
ports were up by nearly 5 %. Private
consumption rose by close on 1 %,

Swedish industrial output has risen
sharply since the law of autumn 1982,
Preliminary estimates indicate that ac-
tual output in 1984 was up by nearly
7 %. Capacity utilization in industry has
risen, particularly in the engineering,
iron, steel and metal sectors, as well as
in mining. A number of sectors, in-
cluding the pulp and paper industry,
report virtually full capacity utilization.
Industrial investment was up by 16 % in
1984, following several years with very
low figures. Total gross investments in
Sweden rose by 2 %.

The number of new housing units
produced in Sweden has been on the
decline for several years in a row. The
number of new units completed in 1984
was 35000, i.e. about 8000 fewer than
in 1983. Approximately 50 % of the
residential units were produced in
single-family homes.

Foreign trade in 1984 vyielded a
surplus of SEK 24 billion, an improve-
ment of nearly SEK 14 billion on 1983
The improvement of the balance of
trade in 1984 is largely attributable to an
improvement in Sweden's terms of
trade. Preliminary figures show a
surplus of SEK 1.0 billion in Sweden's
balance of current payments. This is the
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first time that the balance of payments
on current account has shown a surplus
since 1973

Crude oil and petroleum products
accounted for 19 % of the total value of
Imports in 1984, which is three percen-
tage points lower than in 1983 The
decline is mainly due to a decrease in
the volume of imports of petroleum
products by slightly more than 16 %.

The consumer price index rose by
80% in 1984, which represents a
slower rate of inflation than in preceding
years. However, the rate of price in-
creases is still high in Sweden com-
pared fo that of other OECD nations,

The situation on the labour market
showed an improvement over the past
year, thanks to the fairly good general
business climate. Average unemploy-
ment is estimated to have dropped to
31%. The number of persons
employed as a result of labour market
policy measures dropped to 3.7 %.
One problem which has increased,
however, is structural unemployment.
Supply of and demand for labour do
not match up. The shortage of technical
personnel in the engineering industry is
especially striking.

The sea and main pipe line of the
Sydgas project were completed during
1984. The sales of natural gas contracts
exceed forecasts,

Energy policy

In June the Swedish Riksdag (parlia-
ment) adopted a plan for expansion of
hydroelectric power that would bring to-
tal average hydro power output up to 66
TWh per year. The plan basically follows
the proposals presented by the
Government-appointed commission on
hydroelectric power in 1983. A balance
has been struck between conservation
interests, power supply interests and re-
gional employment aspects. The Riks-
dag decision comprised projects yield-
ing a power output of around 2.8 TWh
a year. The Ministry of Industry has sub-
sequently supplemented the plan with
proposals for an additional 21 expan-
sion projects totalling 0.7 TWh a year.
After it has been circulated among vari-
ous bodies for comment, it is intended
that this latter proposal will form the ba-
sis for a Riksdag decision in spring
1985,

During spring 1984 the Riksdag
adopted decisions on guidelines for
coal use in Sweden up to 1990 The
guidelines call for a cautious introduc-
tion of coal during the period, reaching
a maximum of 3-4 million tons per year,
or 1-2 million tons less than had been
stated in the 1981 energy policy decisi-
on. At the same time, new regulations
were adopted for sulphur discharges
from all new or rebuilt coal-fired plants,
Grants are given to purification plants.
In addition, rules were adopted for an
energy policy review of coal use in
plants with rated capacity of more than
500 kW.

During the spring the Government
authorized the charging of the Oskars-
hamn 3 and Forsmark 3 nuclear power
reactors.



In accordance with a Government
bill on expanded municipal energy plan-
ning and related matters, the Riksdag
decided that the oil reduction plan
which every municipality is required to
have must now be expanded to include
supply, distribution and use of energy.
The plan is to be a rolling plan.

By order of the Government, a com-
mittee is currently working on the ques-
tion of competition between electricity
and domestic fuels. The background to
this committee’s work is the fear that the
programme of development of domes-
tic fuels might be jeopardized by the fa-
vourable electric power situation in the
next few years. The committee submit-
ted an interim report during the autumn
entitted "Oil Replacement, Conflict —
Local Solutions”.

A decision has been made to con-
duct a new three-year energy research
programme for the period July 1, 1984
— June 30, 1987,

At the end of the summer, the 1981
Energy Committee submitted its report,
"Instead of Nuclear Power” (SQOU
1984:61). The report does not contain
an actual plan for the phasing out of
nuclear power. The proposals, which
propose new studies, are aimed at in-
creasing freedom of action in prepara-
tion for future decisions. The phasing-
out programme shall be implemented
before 2010. A special study will later be
carried out to determine the appropriate
date for shutting down each particular
unit.

A Commission on the Vulnerability of
Electricity Supply was set up by the Go-
vernment in January. Its task was to stu-
dy electricity supply vulnerability bear-
ing in mind the major black-out on De-
cember 27, 1983, The Commission sub-
mitted its report "Saker Elforsérining”
(i.e. Safe Electricity Supply) to the Minis-
ter for Energy in September.

The Commission found that the
plans for reinforcement and moderniza-
tion of the national grid, as well as routi-
nes and principles for its operation, are
completely satisfactory.

There is no need for a general
standby power increase. The Commissi-
on recommends, however, a review of
functional reliability in certain fields of
application such as hospitals, agricul-
ture etc.

Energy taxes

Decisions were reached in 1984
concerning several tax increases in the
energy sector. The tax on gasoline and
motor gas was raised by SEK 0.06 per
litre and that on motor alcohol by SEK
0.03 per litre as from May 1. As from De-
cember 1, gasoline tax was raised by
another SEK 050 per litre, bringing the
total tax up to SEK 2.27 per litre.

The energy tax on electricity was rai-
sed on December 1 by SEK 002 per

kWh. The tax in normal cases is current-
ly SEK 0.072 per kWh. In certain munici-
palities in northern Sweden the tax is
SEK 0.062 and for industrial consumers
SEK 005 for all consumption over
40,000 kWh/year.

In January 1985 energy tax on coal
fuels was increased from SEK 97 per
ton to SEK 140 per ton. In addition, a
tax on liquified petroleum gas (LPG)
was introduced for LPG uses other than
motor fuel, at a general rate of SEK 70
per ton (motor LPG has already been
taxed at a rate of SEK 0.092 per litre).
Natural gas will be taxed at a rate of
SEK 308 per 1000 m2,

For electric energy, fuel oil and the
solid fuels used in certain industrial ma-
nufacturing, the Government may, as
previously, grant reductions of the ener-
gy tax on a case-by-case basis, lower-
ing the tax to 1.5 % of sales value of the

manufactured products. Similarly, deli-
veries of excess power to electric boilers
are still exempt from the electricity tax
during periods when electricity is not
being produced in oilfired power
plants.

Electricity
consumption

Total consumption of electricity in
Sweden, including transmission losses,
amounted to 120.2 TWh in 1984. This
represents an increase of 99 TWh, or
9.0 %, on 1983. The increase from 1982
to 1983 was 10.8 %.

Of the total electricity consumption,
66 TWh consisted of deliveries of ex-
cess power to electric boilers (50 TWh
in 1983). Excluding these deliveries,
electricity consumption in Sweden was
thus 1136 TWh, which is 80 % higher
than in 1983. The rate of increase is
nearly the same as during that year.

Industrial use of electricity was 46.8
TWh in 1984, which is 4.4 TWh, or
10.3 %, higher than in 1983. The rate of
increase slackened somewhat during
the second half of the year, but still re-

mained at around the average for 1983.
Of the total industrial consumption, 1.3
TWh consisted of deliveries of excess
power to electric boilers. If these delive-
ries are excluded, the annual increase
was 10 %,

Industrial sectors which showed
especially large increases in electricity
consumption were the paper and pulp
Industry, the chemical industry, and iron
and metal works. Large percentage in-
creases were also recorded for the food
industry, textile industry and certain en-
gineering sectors.

Electricity consumption by railways
and tramcars was 25 TWh, or nearly
5 % more than in 1983,

Electricity consumption in other sec-
tors (households, service, heating
plants etc.) amounted to 60.4 TWh, of
which 49 TWh was excess power to
electric boilers. The increase over 1983
was 49 TWh (87 %), ie. somewhat
smaller than from 1982 to 1983. Delive-
ries of excess power to electric boilers
increased by 1.3 TWh.

The highest recorded figure for
hourly electricity consumption during
the year was 20666 MWh and occurred
on Monday, December 17, between 8
and 9 am. This figure is about 200
MWh below the peak figure for 1983
The average temperature at 7 a.m. that
day, weighted with regard to the geog-
raphical distribution of the electricity
load, was around 3 degrees Celsius
below normal,

Electricity production

Total electric power production in
Sweden, excluding the power plants’
own consumption, was 1198 TWh in
1984, which is 14.5 TWh (13.7 %) more
than in 1983. Hydro power production
was 670 TWh, thereby surpassing last
year's record level by 4.4 TWh (7.1 %).
The storage level for all Swedish regula-
tion reservoirs was nearly 77 % at the
beginning of the year and around 74 %
at year-end. The decline during the year
is equivalent to 0.8—09 TWh. The an-
nual runoff was 15 % above the avera-
ge for the period of 1950—1980. The
spring floods were slightly less than the
average volume.

Installed hydro-power capacity in-
creased by about 153 MW in 1984. The
only major addition of new capacity was
unit 3 in Messaure on the River Lule,
with 150 MW,

Ten nuclear power units with a total
net capacity of 7355 MW were in com-
mercial operation during the year. Nuc-
lear power output rose from 391 TWh in
1982 to 48.6 TWh, i.e. by 9.5 TWh. Nuc-
lear power thus accounted for 40.6 % of
Sweden's total electricity production in
1984. As a result of the good supply of
water, nuclear production capacity was
not fully utilized. The level of underutiliz-
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ation during the year was equal to
around 1.6 TWh.

From the operating standpoint. 1984
was a very good year for Swedish nuc-
lear power — on the whole, the best
ever. Major forced shutdowns were neg-
ligible, and goals for production econ-
omy and safety were met in full. The
overall energy utilization factor for all ten
units was nearly 76 %. The highest figu-
re was 91 % recorded for Oskarshamn
2 and the lowest, 60 %, for Ringhals 2,
due mainly to extended overhaul for the
steam generators.

Charging of the last two nuclear po-
wer units, Forsmark 3 and Oskarshamn
3. was started during the year.

Back-pressure production totalled
40 TWh. which is 22 % maore than in
1983. Most of this production was ba-
sed on solid fuels. Qutput from conden-
sing wnits, gas turbines and diesels
continued to decline sharply and amo-
unted to only 0.1 TWh during the year.
Total electricity production based on
conventional fuels constituted only
35 % of total electricity production in
Sweden,

No major new combined power and
heating plants were built during 1984.

Imports of electric power amounted
to 57 TWh in 1984 (104 TWh in 1983).
Exports were 53 TWh, which is only
sligntly less than the year before. Net
imports were thus 0.4 TWh, compared
with 49 TWh in 1983.

Electricity prices

Beginning in 1984 the electricity
companies had decided on new high-
voltage tariffs, in several cases for the
five-year period 1984-1988. In 1984
prices rose on average by 4 % frem the
1983 level, Since inflation amounted to
8 % this means a reduction of the real
price.
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A general price freeze was introduc-
ed on April 14, 1984 and relaxed on
July 1, 1984, The effect was that certain
electricity companies were forced to
postpone a planned increase in their
low-voltage tariffs. The low-voltage tariffs
were raised by around 4 % in 1984 over
the 1983 level,

National grid

A 400 kV line from Boden to Hjalta
was commissioned in 1984, The new
line provides greater transmission
capacity between upper and central
Narrland.

The construction of a double 400 kV
line from Forsmark to the northern
Stockholm area, and construction of a
number of lines and substations in the
area, are essentially complete. Work is
under way on a southward continuation
of the 400 KV lines, including a crossing
of Lake Malaren. The Malaren crossing
Is scheduled to take place some time
belween spring and late autumn 1985,
The interruptions that are required in
connection with the Malaren crossing
will have an impact on the transmission
capacity and reliability of the grid. Ex-
tensive planning has been done to
eliminate, so far as possible, the risk of
disruptions. Work on the 400 kV lines in
the Stockholm area is scheduled for
completion in autumn 1987,

Two 400 kV lines are being built for
the link-up of Oskarshamn 3. One of
these, which runs northward to Norr-
koping, is scheduled for commissioning
in spring 1985, The other, which runs
westward to a new 400 kV substation at
Alvesta, is scheduled for commission-
ing in late 1985,

After extensive studies, Vattenfall
and the other national grid companies
have agreed to replace five of the six
220 kV lines from central Norrland to

Central Sweden by two 400 kV lines.
The first 400 kV line is scheduled to go
into operation in 1991, and the other in
1996.

Reinforcement measures to  in-
crease short-circuit reliability and load
capacity on the national grid have been
carried out on a number of lines and
substations.

Joint links

Work on a second 400 kY alternat-
ing-current joint link between Sweden
and Zealand Is proceeding according
to schedule. The link will be commis-
sioned in late 1985.

The existing direct-current joint link
between Sweden and Jutland (the Kon-
tiskan link) is now 20 years old. The link
is approaching the end of its useful
technical and economic life, which
means that it is time to beqgin planning
a replacement. Negotiations were con-
ducted during 1984 on the possibility of
an early renewal of the link, to be
brought into operation at the latest in
May 1989. The existing link would be
kept in operation along with the new link
until the parties decide to phase it out,

Studies have also been going on the
technical and economic feasibility of a
direct-current joint link between eastern
Svealand and southern Finland.

Sweden and Norway are jointly stu-
dying the consequences for the joint
link system of a planned extensive ex-
pansion of production in the Svartisen
area of Norway. In order to maintain a
satisfactory degree of parallel work bet-
ween the Swedish and Norwegian
grids, a reinforcement of the joint link
capacity in the area may be necessary.
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Introduction

he energy situation during the
TTQ?OS was characterised by a

highly volatile oil market and
massive increases in the price of oil.
Most of the Nordic countries launched
intensive activites amed at cutting
down their oil dependence and
distributing the energy consumption
onto different energy raw materials.
Energy conservation became a key
word in the energy debate. The efforts
to diversify the energy supply and in-
crease the energy savings has con-
tinued into the 1980s.

The primary fears during the first oil
crisis (in 1973) were that a shortage of
energy would arise. These fears have
now been allayed, and efforts are in-
stead being concentrated on
establishing energy supply system
which is economically most beneficial.

In the Nordic countries as a whole,
the rate of increase of the overall energy
consumption, particularly by the con-
sumers, has slowed down appreciably,
whereas the consumption of electrical
energy has continued to grow, even
though several effective methods have
been found of saving electrical energy.
In many consumer sectors, other forms
of energy have been replaced by elec-
trical energy. Current forecasts concer-
ning electrical energy consumption and
total energy consumption suggest that
developments in the Nordic countries
will continue along the same lines. The
individual countries generally follow the
same development pattern, although
with some differences between the
various countries.

In all probability, electrical energy
will account for a steadily growing share
of the energy consumption in the Nor-
dic countries, On the other hand, the

total growth in the energy consumption
IS expected to be very moderate or may
even stagnate.

Nordel has considered it of interest
to analyse this development to some ex-
tent. A current study is aimed at assess-
ing the developments in the consump-
tion of electrical energy and other
energy over a numer of years. and to
make a number of assessments concer-
ning the future

This article presents some of the
conclusions that have already been
drawn in the current work, and also
deals with matters such as:

— overall development in the energy
consumption in the various coun-
tries and the wide differences be-
tween the countries as regards the
share supplied by electrical energy

— relationship  between the total
energy and electrical energy con-
sumption and the gross national
product

— a more detaled discussion on the
concept of "fuel replacement factor”

— benefits provided by electric power
due to the high efficiency at which it
is used by the consumer

— economic aspecis related to the
change-over to electric power

Energy supply in
society

The structure of the energy supply
system in modern society is very com-
plicated. For a popular presentation, it
1s advisable to describe it pictorially, in
the manner shown in Figure 1. This pro-
vides a simple illustration of how energy
is supplied by a system of energy flows
from the source of energy, right up to
the end user. The diagram is of a
generalised nature, but its purpose is to
include the most important elements in
the energy supply of the Nordic coun-
tries.

The dashed lines numbered from 1
to 6 drawn across the diagram repre-
sent "planes” corresponding to con-
cepts now often used Iin energy dis-
cussions and defined as follows:

— plane 1: net energy import

— plane 2: total input to the energy
supply system

— plane 3; energy flow after refinement
of the crude all, etc.

— plane 4: energy flow after central
conversion in power stations, district
heating stations, etc.

— plane 5: energy delivered from the
energy supply system

— plane 6: energy which is usefully
employed by the consumers.

The export of energy in the variocus
planes has not been indicated in the
diagram, but this has been taken Into
account in the net energy import shown
in the input section. It may also be of
interest to note that a significant propor-
tion of the total energy flow (directly
employed energy as well as losses) Is
‘recycled” to the biosphere and to the
seas in the form of heat.

The two energy flow planes that are
of particular interest to study are the in-
put to the energy supply system (plane
2) and deliveries from the energy sup-
ply system (plane 5). The input plane in-
cludes domestic input in the form of
hydro-electric power, wood, peat, etc.,
as well as impoerted energy raw
materials, in the form of crude oil, coal,
etc. Some of the energy raw materials
are included in the domestic input as
well as in the import. The 'energy
delivered” plane represents the last
energy conversion stage, before the
energy is usefully employed by various
consumers. What the consumers pay
for is the energy delivered at this plane.

The two planes described above are
thase for which the official statistics are
most comprehensive. However, the of-
ficial statistics for electrical energy
usually deal with the electrical energy
generated (plane 4) instead of the
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energy input (plane 2). In order to pro-
vide the relationship between the official
statistical information and the par-
ticulars presented in this article, the total
energy corresponding to plane 2 is
employed here for the input values and
the generation values corresponding to
plane 4 are used for the electrical
enerqgy.

For the particulars of the total energy
input, the electrical energy generated
has been converted to correspond to
plane 2. This conversion can be carried
out in different ways for hydro power
and for nuclear power. The method
employed in this article is to convert the
hydro power to correspond to the
potential energy of the water, and for
nuclear power, to the energy content of
the nuclear fuel consumed (cor-
responds to an efficiency of approx.
33 % for the generation of electric
power from light water reactors).

In the method of valuation
sometimes employed (by the WEC and
OECD), the valuation of hydro-electric
power is based on the fuel which would
have been consumed if power had
been generated in conventional con-
densing power stations. The method il-
lustrates the oil and coal saved by the
electric power being generated in
hydro-electric  stations. This method
does not provide a good picture of the
conditions if it is applied to a system
containing as much hydro power as the
Nordic system. This method is therefore
not discussed in this article. The fossil-
fired electricity generation is not shown
separately in the total energy graphs.
The fuels consumed for this generation
are included in the input graphs for
each type of fuel. The efficiency of the
conversion to electrical energy varies
with  the method of conversion
employed. In a condensing power sta-
tion, for instance, the conversion effi-
ciency is approximately 40 %,

Developments in the
electrical energy
consumption

The consumption of electrical
energy has grown steadily since the
turn of the century, when it first broke
through into the Nordic energy systermn.
The rate of increase was particularly
brisk during the period after the Second
Warld War,

The development of the electrical
energy consumption in the Nordic
countries as a whole is shown in Figure

46

2 and that in the individual countries, in
Figure 3. In these figures, the electrical
energy generated is shown for the dif-
ferent types of power, and the electrical
energy delivered is classified into dif-
ferent consumer groups. The genera-
tion graphs also show the contracted
import of electrical energy from the
US.S.R. to Finland. The values shown
for the period between 1960 and 1983
are based on statistics, whereas those
up to 1995 are based on forecasts. Ac-
cording to common practice for elec-
trical energy, the values are stated in
TWh (1 TWh = 102 kWh = 36 PJ).

The difference between the total
curves for generated and delivered
electrical energy in Figures 2 and 3
represents the transmission losses.

On the energy input side, hydro-
electric power is vastly predominant in
the Nordic electrical energy generation
system. It has increased steadily
throughout the statistical period shown
in the graphs. The fluctuations between
the years are due to the variations in the
availability of water caused by climatic
differences from year to year Hydro-
electric power tapers off during the
forecast period. The growth is due
mainly to new plant built in Norway.

Nuclear power has been in opera-
tion (in Finland and Sweden) since 1971,
and its share of the energy generated
has increased rapidly over the years. In
recent years, the energy generated by
nuclear power in the Nordic electrical
system has exceeded that generated by
fossil fired plant. Two new nuclear power
units will be taken into operation in
Sweden in 1985. This concludes the
nuclear power expansion authorised by
Swedish Parliament, In Finland, another
large power station is scheduled for
commissioning before 1995, or possibly
somewhat later, if the electrical energy
import can be increased instead,
Whether this power station will be
nuclear or coal-fired has not yet been
decided. It is assumed here that a
nuclear power station will be built. New
generation capacity is expected to be
commissioned in Denmark during the
first half of the 1990s, consisting prin-
cipally of coal-fired power stations, with
steam extraction for district heating.

The introduction of nuclear power
has enabled the generation of fossil-
fired power to be substantially reduced,
thus eliminating the need for the con-
struction and operation of conventional
thermal power stations, which would
have involved higher costs as well as
greater environmental impact. Due to
the boost in the nuclear power genera-

tion capacity in Sweden in 1985, the
share of fossil-fired power generation
will continue to be low for a number of
years ahead. A significant proportion of
the fossil-fired generation capacity con-
sists of various types of back-pressure
plant (for district heating and for in-
dustrial applications). From the end of
the 1970s extensive conversions have
been carried out from oil-firing to coal-
firing, and the vast majority of the fossil-
fired generation plant is now coal-fired.

On the consumer side, the rate of in-
crease of industrial electrical energy
consumption in the Nordic countries
overall has tapered off since the mid-
1970s. This also applies to Norway and
Sweden, although not to Denmark
(small industrial consumption), Finland
and lceland. The major reason for the
modest development in the industrial
consumption of electrical energy is the
downturn in the business activity,
although more energy-efficient pro-
cesses have also made a contribution,
The forecast development up to 1995
suggests an increase in the industrial
consumption of electrical energy, in the
Nordic countries as a whole as well as
in the individual countries. However,
what the actual situation will be is highly
dependent on industrial developments
and on the results of further energy con-
servation measures. It should also be
noted that Norway has a special power
allocation system for power-intensive in-
dustries, and this may have a significant
effect on the consumption level. No ap-
preciable growth of power-intensive in-
dustries has been sanctioned in recent
years.

The domestic, commercial, services,
etc. sector ('miscellaneous sector”)
displays a significant growth in electrical
energy consumption throughout the
forecast period. This applies to the Nor-
dic countries as a whole and to the in-
dividual countries. From the beginning
of the 1970s, a large proportion of the
increase is due to the change-over to
various forms of electric heating and a
large increase in the services area, due
to factors such as office automation,
computerisation, and the consequent
need for air conditioning. The good
power balance situation has also en-
couraged extensive installation of elec-
tric boilers, which are often controlled
by the availability of electric power and
are generally supplemented by the
alternative of fossil-firing. The utilisation
of electric boilers is closely related to
the availability of hydro-electric power
and nuclear power. From the end of the
1970s, the electrical energy consump-



Nordel 1984

tion in the Nordic countries as a whole
within the "miscellaneous sector’ in-
cluding electric heating, has exceeded
the industrial consumption of electrical
energy. Considering the individual
countries, the situation is the same in
Norway and Sweden, whereas industry
is still the largest consumer sector in
Finland and Iceland., The
"miscellaneous sector” dominates in
Denmark. Up to 1995, the entire Nordic
region as_well as the individual coun-
tries are forecast to have a basically
constant consumption of electrical
energy within the "miscellaneous sec-
tor', apart from the electric heating area,
which is expected to increase.

Overall energy
developments

The development of the total energy
input and the total energy deliveries to
the consumers in Nordic countries are
shown in Figure 4. The values for the
period between 1960 and 1983 are
based on statistics whereas those up to
1995 are forecast. The total has been
broken down onto the different sources
of energy, and the unit used is the PJ
(ile. 1015 Joule). As a consequence of
what has been mentioned earlier and
as opposed to electrical energy, the
hydro-electric power in the input graph
has been converted to correspond to
the potential energy of the water, and
the nuclear power has been converted
on the basis of the energy content of the
nuclear fuel employed in light water
reactors. It should be noted that, due to
the method of presentation employed
for nuclear power, the energy shown in
the input graph is roughly three times
larger than the electrical energy
generated.

The difference between the curves
for the total energy input and energy
deliveries represents the conversion
and transmission losses. As mentioned
earlier, the fossil-fired generation share
of the electrical energy input is not
shown separately and is included in the
fuels. As mentioned earlier, it should be
noted that, due to the conversion
method used for nuclear power, the dif-
ference between the nuclear power in-
put and the electrical energy generated
by this type of power is large.

Qil has dominated vastly in the Nor-
dic energy supply system, on the input
side as well as on the delivery side. Its
role is still important, although not quite
as dominating as it was in the past.

Input

The input of crude oil and oil pro-
ducts increased rapidly up to the begin-
ning of the 1970s. This trend has now
been broken, and other forms of energy
have increasingly been used to replace
oll. This development pattern is the
same for the entire Nordic region as for
the individual countries, although least
so for Norway, in which the share of ol
has been low compared to the other
Nordic countries right from the begin-
ning of the period studied.

Finland started using natural gas in
1974, and natural gas networks are now
being established in Denmark and
Sweden. This energy source i ex-
pected to increase, although even in
1995, natural gas will account for only a
modest share of the total energy input.

The input of coal and coke has in-
creased in recent years, and a further
increase Is expected during the forecast
period. This is mainly due to the in-
creased consumption of coal for elec-
tric power generation and for district
heating.

The input of peat, wood, liquors, etc.
decreased somewhat up to the end of
the 1970s. A slight increase was subse-
quently recorded and is expected to
continue. The pattern of development in
the individual countries, with the excep-
tion of Finland, follows that of the Nordic
region as a whole. In Finland, these
energy raw materials accounted for a
fairly large share even at the beginning
of the period, and they are expected to
remain largely unaltered in terms of
volume.

Deliveries

Deliveries of petroleum products
have decreased substantially from the
mid-1970s, and this trend is expected to
persist up to 1995. The reduction is pro-
bably primarily due to the change-over
to electric power at the consumer level
(e.g. electric heating) and to the energy
conservation measures adopted. It may
be of interest to note that an ap-
preciable proportion (of the order of
one-third) of the total deliveries is ab-
sorbed by the transport sector. Accor-
ding to the forecast, deliveries of
petroleum products in  Denmark,
Finland and Sweden will decrease, will
remain roughly unchanged in Iceland
and will increase in Norway.

The comments for the deliveries of
natural gas are the same as those for
the input.

The deliveries of coal and coke have

remained fairly constant throughout the
period up to 1983, and the volumes are
forecast to remain broadly the same up
to 1995, The increase in input is thus not
followed by corresponding increases in
deliveries. This is primarily due to the
fact that the increasing share of coal is
included on the delivery side in the
generation of electric power and for
district heating.

The comments on the delivery of
peat, wood, liquors, etc. are the same
as those for the input of these energy
raw materials,

District heating displays a steady
growth during the statistical period as
well as during the forecast period. The
development in all countries, with the
exception of Norway, which basically
has no district heating, is fairly similar to
that of the entire Nordic region. The
largest future increase is expected to
occur in Denmark.

The consumption of electrical
energy has increased  steadily
throughout the period up to 1983, and
this development is expected to con-
tinue up to 1995. However, a certain
tapering off can be detected during the
latter part of the forecast period.

Figure 5 shows the total deliveries
from the energy supply system, with the
same breakdown onto different forms of
energy as in Figure 4, although it is
specified in per cent.

The share of electrical
energy in the tolal
energy delivered is
increasing

The delivery graphs in Figure 4 and
Figure 5 illustrate that electrical energy
is the form of energy which increases
most, in absolute as well as in percen-
tage terms. According to the forecast,
this trend will continue. Electrical
energy has primarily replaced oil.
However, it must be emphasised that an
increase in the share of electrical
energy is not an end in itself, but the
aim is to achieve an energy system
which is economically optimal. In recent
years, the prices of oil and other fuels
have increased more steeply than the
price of electrical energy. As a result,
electrical energy has often proved to be
the most beneficial energy alternative.

The change in the share of electrical
energy displays large differences bet-
ween the various countries, The table
below shows that share as a percent-
age of the total energy delivered to the
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consumers (plane 5) in the Nordic
region as a whole.

1960 1983 1990 1995

Denmark 5 15 15 16
Finland 8 21 29 32
lceland 10 25 25 26
Norway 37 49 48 47
Sweden 15 29 36 37

Nordic total 15 27 33 34

As mentioned earlier, it is primarily
the  electrical energy for the
"miscellaneous sector’ which has in-
creased. On the other hand, the in-
dustrial  consumption of electrical
energy has stagnated, which can large-
ly be ascribed to the industrial con-
diticns prevailing since the mid-1970s.
The business upswing during 1983 is

immediately reflected in increased
deliveries of electrical energy to in-
dustry. The increase in electrical
energy consumption in the

"miscellaneous sector'' is largely due
to electric power replacing oil for
heating purposes. The favourable price
development has been the primary
contributory factor in this respect.
However, the growth of electric heating
In the various countries differs widely.

Norway has long had a high propor-
tion of electric heating, which was due
o good availability of inexpensive
hydro power. In the remainder of the
Nordic countries, electric heating surg-
ed ahead only after the high increases
in the price of oil during the 1970s. A
major contributory factor to the
development of electric heating in
Finland and Sweden is the fact that
electric power generation in these
countries is increasingly based on inex-
pensive hydro and nuclear power. As a
result, the electrical energy tariffs are
low. Electric heating has also
developed fairly substantially in Den-
mark, although not to the same extent.
An important reason is that the electric
power generated in Denmark is based
entirely on more expensive fossil-fired
plant. The taxation on electrical energy
in Denmark is also the highest among
the Nordic countries. Although electric
power generation in lceland s
predominantly based on hydro power,
which cught to pave the way towards
Inexpensive electric heating, the coun-
try has substantial resources of even
less expensive geothermal energy,
which dominates the heating sector in
Iceland.

Figure 6 represents one way of il-
lustrating the development of the total
energy consumption (deliveries from
the energy supply system, plane 5) in
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the Nordic countries, broken down onto
electric power and fuels. District heating
has been included under the "fuels’
item. The curve displays a break in the
trend in the beginning of the 1970s. The
increase in fuel consumption was then
arrested, while the consumption of elec-
trical energy continued to rise. This
development was consoclidated further
by the oil price increases towards the
end of the 1970s. However, according to
the forecast, the decrease in the fuel
consumption will be arrested, or may
even turn into a minor increase after
1990. The consumption of electrical
energy is expected to continue to in-
crease and will account for most of the
increase in the total energy consump-
tion (even though this is expected to be
very moderate).

The consumption of electrical
energy and fuels differs widely between
the individual countries. The curves for
Finland and Sweden follow the total
curve for all Nordic countries fairly
closely. This also applies to Denmark
up to the beginning of the 1980s, when
the consumption of fuel started increas-
ing again, and this trend is forecast to
continue up to 1995, The curves for
lceland and Norway do not display the
same break in trend as the curves for
the other countries, and fuels as well as
electrical energy continue to rise
throughout the period.

Reasons for the
increased consumption
of electrical energy

The actual and forecast
developments illustrated by Figure 6 are
interesting. However, far-reaching con-
clusions should not be drawn from the
graph without more detailed analyses.
Some of the factors which have pro-
bably contributed to the development
are described below.

In conjunction with the first "ol crisis”
in 1973, all of the Nordic countries
became suddenly aware of the sensitivi-
ty of the energy system to disturbances
and of the importance of diversifying
the energy input onto several energy
raw materials, of domestic origin as far
as possible. The importance of active
measures was accentuated further by
the large increases in the price of ail in
1979—80. Substantial changes have
taken place in the energy system since
the mid-1970s, and they are still in pro-
gress.

Contributory reasons for the slow-
down in the consumption of fuels and

the continued increase in the consump-
tion of electrical energy are the high
prices of oil and the determined efforts
made by most of the Nordic countries to
reduce their oil dependence. Electric
power has replaced oil in many areas of
the industrial sector as well as in the
"miscellaneous sector” The favourable
energy balance situation, with good
availability of inexpensive hydro and
nuclear power has been of major im-
portance in this respect. Extensive con-
versions of earlier oil-fired power sta-
tions and combined heat and power
plants have been carried out, particular-
ly in Denmark, but also in Finland and
Sweden. These plants are now fired
with solid fuels, primarily coal and, in
Finland, also peat. The fact that the
price of coal is lower than that of oil has
contributed to the competitiveness of
electrical energy.

The pulp and paper industry, the
aluminium, iron and steel industries and
the chemical industry are the largest in-
dustrial energy users. Extensive energy
conservation measures have been
adopted in these and other industries.
In certain industries, processes which
were earlier fuel-based have now been
modified to use electrical energy. In
many cases, processes employing
electric power have proved to be more
economical on energy.

The consumption of electrical
energy in the 'miscellaneous sector”
(domestic, commercial, services, etc.)
has increased substantially, in spite of
energy-conservation measures. As
mentioned earlier, the use of electrical
energy for heating purposes has in-
creased appreciably, primarily due to
the cost structure of electrical energy
being more favourable than of oil. Other
advantages of electric power have also
contributed to this development, in-
cluding the fact that electrical equip-
ment for a given task is generally ap-
preciably less expensive than that
employing other sources of energy.

Central conversion of energy raw
materials into electrical energy in large
plants instead of the generation of heat
in small fuelfired plants offers the ad-
vantage that less expensive fuels can
be used, e.g. crude oil or coal instead of
light oil. The total plant costs may also
be lower. Even if fuels with higher
sulphur contents are used, the larger
plants are more beneficial from the
pollution aspect. This is due to the fact
that better effluent treatment equipment
can be employed and, above all, the
operation and emissions can be con-
trolled more effectively.
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In the “"miscellaneous sector’ the
emergence of heat pumps has con-
tributed to increased utilisation of elec-
trical energy and reduced consumption
of fuels. This applies particularly to
large heat pumps intended for district
heating systems. Many such heat
pumps have been taken into operation
or are in the course of construction at a
number of places in the Nordic coun-
tries. The most important sources of
heat are the effluents from sewage treat-
ment plants and lake water. High coeffi-
cients of performance (better than 3)
can be achieved using these heat
sources. Heat pumps have contributed
to reducing the oil-dependence of
district heating systems. The use of heat
pumps has also expanded in the
heating of individual houses. In this
case, it is usually other sources of heat,
such as heat from atmospheric air or
from the soil, that are normally
employed. The heat pump offers an
economical means for reducing the ol
consumption and improving the en-
vironment at the same time,

If energy conservation measures,
such as more energy-efficient pro-
cesses, better insulation, etc., had not
been adopted, the total energy con-
sumption as well as the consumption of
electrical energy would have been ap-
preciably higher.

No significant increase is expected
in the consumption of electrical energy
for the transport sector, although the
consumption of oil is likely to increase
somewhat. More fuel-efficient engines
are not expected to compensate for the
growth in transport.

Cleanliness, simplicity of use at the
consumer end and versatility are further
benefits offered by electrical energy.

Electric power is a vital necessity to all
consumers, and all of them have access
to a distribution network. It is generally
fairly inexpensive to reinforce the
distribution network, in order to allow far
the installation of more electrically
powered equipment. Society as a whole
benefits by the fact that the need for im-
ported fuels, particularly oil, is reduced
as a result of the expanded utilisation of
electrical energy, particularly if the
generation of the latter can be based on
renewable forms of energy. Moreover,
electric power can be employed for
productivity-boosting techniques, such
as industrial robots, etc., and it thus
plays an important role as one of the
"motive forces” in the development of
Society. Electric power also offers
significant  benefits from the en-
vironmental aspect, particularly if it is
based on hydro and nuclear power.
The transition from fuel to electric
power in applications such as an in-
dustrial process or for space heating
generally involves a reduction in the
total energy drawn from the energy
supply system, since the efficiency of
energy consumption at the consumer is
higher when electrical energy is used
than if fuel had been employed.
Whether or nct this transition involves a
reduction at the energy input level
varies from case to case. Hydro power
and nuclear power have no alternative
utilisation than for the generation of
electric power. Increased consumption
of electrical energy generated from
these two sources thus obviously in-
volves a direct reduction in the need for
fuels. Even If the electrical energy is
generated in fossil-fired plants, fuel sav-
ings at the energy input level can also
be achieved if the consumer changes
over to electric power, provided that the

fuel is utilised at a higher overall efficien-
cy.
"Fuel replacement factor” is a con-
cept which is steadily becoming more
widely used. This factor is employed in
the comparison of two energy systems
which achieve the same end result, one
using electric power and the other
using fuel. The fuel replacement factor is
the ratio of the reduced fuel consump-
tion achieved by replacing fuel with
electric power, to the increase in elec-
trical energy consumption caused by
this replacement. The fuel replacement
factor calculated in this manner can be
regarded as a measure of how the con-
sumer can utilise the qualities of elec-
trical energy for conserving energy.
As mentioned earlier, current
forecasts indicate that electrical energy
will continue to increase in the Nordic
countries, even though the total energy
delivered is expected to remain largely
unchanged. This also appears to be a
fully realistic assessment, considering
the flexibility of electric power and thus
its usability in all areas of Society. The
only exception is in the replacement of
fuels in the transport sector. The
gradual restructuring of Society, ac-
tivities in the energy conservation area,
trade balance reguirements, en-
vironmental considerations, etc. are ad-
ditional factors that favour expanded
utilisation of electrical energy. Moreover,
electric power is convenient to the user,
which should be of appreciable impor-
tance in many areas. However, expand-
ed utilisation of electrical energy in the
future is conditional on scope being
available for expanding the electric
power supply system in such a manner
that major increases in the electrical
energy tariffe can be avoided.
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Definitioner

| Nordels definitioner har de anvanda uttrycken féljande
betydelse:

Installerad maskineffekt i en kraftstation angives | MW
och ar summan av de enskilda aggregatens nominella
effekt, inklusive stations- och reservenheter.

Overféringsférmaga for en kraftledning ar den effekt |
MW, som ledningen med hansyn till en eventuell be-
gransning harrérande fran de anslutna anlaggningsde-
larna kan overfora under normala forhallanden.

Elproduktion angives i GWh och ar den produktion,
som vederbérande land uppger i sin officiella statistik.

Mottrycksproduktion ar elektrisk energi, som produ-
ceras | en turbogenerator med anga, som efter turbinen
anvands till ett annat andamal &n elproduktion, till exem-
pel fiarrvarme, industridnga etc.

Kondenskraftproduktion ar elektrisk energi, som pro-
duceras i en turbogenerator med &nga, som efter turbi-
nen kondenseras sa att Angans energi uteslutande ut-
nyttjas till elproduktion.

Import och export av elektrisk energi angives | GWh
och ar de energimangder, som avraknas som kép och
forsalining mellan de respektive landerna. Nettoimport
ar skillnaden mellan import och export.

Bruttoférbrukning av elektrisk energi angives i GWh
och ar summan av elproduktion och nettoimport.

Nettoférbrukning av elektrisk energi angives i GWh
och ar summan av de energimangder, som ar leverera-
de till och uppmatta hos forbrukarna samt de energi-
mangder, som produceras i industrin fér eget bruk.

Forluster ar skillnaden mellan bruttoférbrukning och
nettoférbrukning.

Tillfallig kraft till elpannor &r elektrisk energi, som an-
vands for framstélining av anga eller hetvatten i stallet for
olja eller annat bransle, och som levereras pé speciella
villkor,

Magasinskapacitet or ett vattenmagasin angives |
GWh som den energimangd, som kan produceras i de
nedanfér liggande kraftverken vid en engangstomning
av fullt magasin.

Magasinsinnehall vid en given tidpunkt angives i GWh
som den energimangd, som kan produceras i de nedan-
for liggande kraftverken av magasinets vatteninnehall
Gver lagsta reglerade vattentillstand.

Magasinsfylinadsgrad vid en given tidpunkt angives |
procent som férhallandet mellan magasinsinnehall och
magasinskapacitet,

Definitions

Used expressions have the following meanings accor-
ding to Nordel definitions.

Installed capacity is the installed generating capacity
of a power station given in MW and constitutes the
arithmetric sum of the rated capacity of the units install-
ed, including station service and stand-by units.

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

Back-pressure production is the production of electric
energy by a generator set driven by steam which, when
discharged from the turbine, is applied for a purpose ir-
relevant to power production (such as district heating,
process steam etc)

Condensing power production is defined as the output
from a turbogenerator set operated by steam that is ex-
panded in a cooling water condenser to enable the
steam to be utilized exclusively for electric power genera-
tion.

Imports and exports are the exchange of power given
in GWh for the commercial blocks of power delivered or
received by the individual countries. Net import is the dif-
ference between import and export.

Gross consumption of electric energy is given in GWh
and is the sum of domestic production and net import.

Net consumption of electric 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 difference between gross
consumption and net consumption.

Excess power to electric boilers is defined as intermit-
tent deliveries of temporary surplus power for raising
steam or district heating in electric boilers on terms
agreed on by the parties concerned.

Storage capacity of a reservoir is given in GWh and is
equivalent to the power that is expected to be generated
by all downstream power stations by full discharge of the
impounded water.

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

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

Effektenheter

kW = kilowatt

Mw = megawatt = 1000 kW

kVA = kilovoltampere

MVA = megavoltampere = 1000 kVA

Energienheter

J = Joule

kd = kilojoule = 0,24 keal

T = terajoule = 1012) = 239 toe
PJ = petajoule = 1015/

kWh = Kilowattimme = 3600 kJ

MWh = megawattimme = 1000 kWh
GWh = gigawattimme = 1 million kWh

TWh = terawattimme = 1000 GWh
=1 miljard kWh
Mtoe =1 miljon-toe-olje ekviva-

lent motsvarar 11,63 TWh

Symboler

~ Ungefarligt varde
— Vardet noll

Mindre an halften av den
anvanda enheten

oo Uppgift inte tillganglig eller allt-
for osaker tor att anges

° Uppaift kan inte forekomma

Units

Power Units

kW = kilowatt

Mw = megawatt = 1000 kW

kVA = kilovoltampere

MVA = megavoltampere = 1000 kVA
Energy Units

J = Joule

kJ = kilojoule = 0,24 kcal

TJ = terajoule = 102 = 239 toe
PJ = petajoule = 1015J

kWh = kilowatt-hour = 3600 kJ

MWh = megawatt-hour = 1000 kWh
GWh = gigawatt-hour = 1 million kWh
TWh = terawatt-hour = 1000 GWh = 10%kWh

Mtoe =1 million tons of cil equivalent
corresponds to 11.63 TWh

Symbols

= Approximate value

— Value zero

& Value less than half of
unit employed

oo Data not available

» Category not applicable
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Installerad effekt

Den sammanlagda installerade effekten | Nordellan-
derna steg under 1984 med 979 MW till 73 996 MW. dvs
med 1,5 %. Den installerade effekten i vattenkraftstatio-
ner utjorde ca 56 %. | Sverige och Finland fanns vid
arets utgéng totalt 9 665 MW kérnkraft,

Fordelningen mellan vatten- och varmekraft ar myc-
ket olika Nordellanderna emellan. | Danmark anvandes
enbart varmekraft och i Norge enbart vattenkraft. P3 Is-
land dominerar vattenkraften medan Sverige har unge-
far lika stor effekt installerad i vatten- och varmekraft. |
Finland utgér varmekraften drygt tre fiardedelar av den
installerade effekten.

Installed capacity

In 1984 the total net capacity in the Nordel countries
increased by 979 MW to 73 996 MW. Of the total capacity
56 % consisted of hydro power. The nuclear capacity
was 9 665 MW.

In Nordel the distribution of hydro and thermal power
differs considerably. In Denmark the generating plants
are entirely thermal, whereas in Norway they are hydro.
In lceland hydro power predominates while Sweden has
an equal amount of thermal and hydro installations. In
Finland thermal power amounts to more than 3/4 of the
installed capacity,

Fig S1. Installerad effekt 31.12.1984 och korresponderande medelarsproduktion fér installerad vattenkraft
Installed capacity on Dec. 31, 1984 and corresponding average year production by hydro power

Danmark Finland Istand Norge Sverige Nordel
Vattenkraft MW 8 251N 752 22 688 15 445 41404
Hydro powear MW
Medelarsproduktion, GWh 20 11950 4 000 101 203 61 808 178 981
Average-year hydro production, GWh
Varmekraft MW 7 706 9030 16521 278 15 413 32 592
Thermal power
Darav
of which
mottryck, figrrvarme kony: 260 1680 — — 2 469 4409
back-pressure, district heating conv
mottryck, industriell — 1540 — 165 882 2 687
back-pressure, industry
kendens, process — 110 19 54 - 183
condensing, process
kondens, karn - 2310 - - 7 355 9 665
condensing, nuclear
kondens, konventionell 71591 2480 — 24 2932 12 595
condensing, conventional
gasturbin, diessl 287 910 1462 35 1775 3153
gasturbine, diesel
Totalt installerad effekt
Total installed capacity
1984 MW 7714 11 541 9172 22 966 30 B58 73 996
1983 MW 7 336 11 330 2083 22 738 30 705 3017
Nytillskott under 1984 MW 380 27 10 228 153 1042
Additions in 1984 MW
Bortfall under 1984 MW 2 60 1 - — 63

Retirements in 1984 MW

! Inkl. kondensturbiner med uttag f6r fiarrvdarme

Incl, condensing turbines with samie steam drawn for district heating

% Harav geotermisk kraft 39 MW Of which 59 MW is geothermal power
9 Haray geotermisk kraft 29 MW  Of which 26 MW is geathermal power
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Fig S2. Nya aggregat tagna i drift under 1984
New power plant capacity 1984

Kraftslag/ Nyinstallation under 1984 Totalt 31.12.1984
kraftstation New units taken into opération Total
Pawer categary/plant -
Antal Ny Okmng av Inst, netto Medelérs-
agar. eftekt medelarsprad. affekt produktion
Mumber of New Increase in Tolal installed Tetal average-
units capagily average-year net capadity year preduction
production
MW GWh1 MW GWhR
Danmark
Vattenkraft — = — 8 20
Hydra power
Kanv. varmekraft 1 380 k/o 7 706 .
Conventional thermal power
Studstrupsvaerket B3 1 380 kio 795 kio
Finland
Vattenkraft 1 21 68 2 511 11 950
Hydro power
Vajukoski 1 2 68 21 68
Konv. varmekraft 1 150 k 6 720 .
Conventional thermal power
Salmisaari 1 150 3 150 k
Karnkraft . 100 . 2310 .

Nuclear power
Effekthojning |
Olkilucto B1 och
B2 50 MWiblock . 100 . 1420 .
Power extension
at Olkiluoto B1
and B2, 50 MW/unit

Island
Vattenkraft — — — 752 4 000
Hydro power
Konv, varmekraft . 10 . 165 .
Conventional thermal power
Norge
Vattenkraft L 228 1058 22 688 101 203
Hydro power
Tiodan 1 AT 310 117 310
Kvitingen 1 45 123 45 123
Mosvik 1 37 B8 37 88
Konv. varmekraft — — — 278 .

Conventional thermal power

Sverige
Vatienkraft 4 153 10 15 445 61 808
Hydro power

Messaure G3 1 150 0 450 1834
Konv. varmekraft — — — 8 058 .

Conventional thermal power

Karnkraft — — — 7 355 .
Nuclear power

11 Endast for vattenkraften. For nytillskott den konventionella varmekraften anges bransleslag
(o =olja, k= kal, g=agas, t=torv. a=aviall)
Only for hydro power. Far new canv, thermal power type of fuel is stated
(o= ol k=coal, g=gas t=peal 28 =garbage. wasle)
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Fig S3. Beslutade storre kraftstationer

Decided large power plants

Kraftslag/ Inst.netto-
kraftstation effekt
Power categoryiplant
31,12.1984
Installed net
capacity
MW
Danmark
Konv. varmekraft
Conventional thermal power
Studstrupsveerket B4 795
H.C. @rstedvasrket B7 181
Amagervasrket B3 256
Avederevasrket —
Finland
Vattenkraft
Hydro power
Raasakka 3 37
Konv, varmekraft
Canventional thermal power
Jyvaskyla 35
Joensuu —
Porvoo 32
Kouvola -
Tampere 128
Vaskiluoto, kondens 160
Vaskiluoto, fiarrv 160
Island
Vattenkraft
Hydro power
Blanda —
Norge
Vattenkraft
Hydro power
Solbergfoss 110
Steinsfoss 44
Ulset —
Ulla/Farre 780
Noddvik —
Skarje —
Myster —
Kobbelv —
Alta —
Jostedal -
Sverige
Vattenkraft
Hydre pawer
Stornorrfors G4 410
Laxede G3 130
Vargfors G2 70
Porsi G3 175
Gallejaure G2 115
Karnkraft
Nuclear power
Forsmark B3 1800
Oskarshamn B3 1020

) Endast fér vattenkraften. For nytiliskott den konventionella varmekraft

t =torv, a = avfall)

Only for hydra power. For new conv. thermal power type of fuel is staled: o = oil, k = coal, g = gas, t = peat,

a = garbage, waste)

Medeldrs-
prod.

31.12.1984
Average-

production

GWh

kio
kio
klo

200

2019
815
405

1146
646

Beslutad nyinstallation

Decided new plants

Antal

agar.
Number of
new unis

b kil ik,

e L e e,

MY PO — —k ot =y i i

e ke

1
1

en anges bransleslag (o = alja, k = kol, g = gas,

Ny

effekt

New

capaciy

MW

350

88
250
250

22

80
60
25
30

110
50

150

100
62
35

1257

100

150

107

300

150

310

170
70
58
95
98

1050
1050

Okn.av
medelarsprod.
Increase in
average-

year

production

GWn"

kio
kio
k/o
klo

25

- I

tel9
tor9

780

1T
123
1581
1818
345
275
300
691
687
1400

125
20

20

Berakn,
idrifttagn.
Estimated
commissioning

1885
1885
1989
1991

1986

1986
1986
1987
1987
1988
1980
1990

1988

1985
1985
1985
1985-86
1986
1987
1987
1987
1987
1991

1985
1988
1987
1987
1988

1985
1985
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Det nordiska
bogspanningsndtet

Sverige har forbindelser med Danmark, Finland, och
Norge. Mellan Finland och Norge finns enbart ledningar
for lokala leveranser fran Norge till férbrukare i Finland.
Vid arets utgang var den totala overforingsférmagan fran
Sverige ca 4 100 MW och till Sverige ca 3 700 MW. Mel-
lan Danmark (Jylland) och Norge finns en likstromsfor-
bindelse med overforingsformagan 510 MW i vardera
riktningen. Sodra Jylland har 400, 220 och 60 kV-
forbindelser med Vasttyskland. Mellan Finland och Sov-
jetunionen finns en 1000 MW likstromsforbindelse. Detta
ar den forsta stamnatsforbindelse av denna storleks-
ordning mellan Sovjet och Vasteuropa. Sedan tidigare
finns en mindre samkdrningsforbindelse mellan Norge
och Sovjet. och lokala forbindelser mellan Finland och
Sovjet. Island ar ej elektriskt férbundet med ovriga
Nordellander

Fig S4. Overféringsledningar
Transmission lines

400 kV

Tagna i | drift

drift 31.12.1984

under In

1984 service

Brought Dec 31, 1984

nto

service

in 1984

km km
Danmark 13 gigha
Finland 163 3192
Island - —
Norge 205 1 360
Sverige 667 9456

The grid system in the
Nordel countries

Sweden is connected to Denmark, Finland och Norway.
The latter two countries are not interconnected except for
a few lines from Norway to Finland for local consumption
there. The total capacity from Sweden was about 4 100
MW and to Sweden about 3 700 MW. The DC cable con-
nection 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 connection of this size between the Soviet
Unien and western Europe. Between Finland and the
Soviet Union and between Norway and the Soviet Union
there have for many years been a number of local inter-
connections. Iceland is not electrically connected to the
rest of the Nordel countries.

220, 300 kV 110, 132, 150 kV
Tagna | | drift Tagna i | drift
drift 31.12.1984 drift 31.12.1984
under In under In

1984 service 1984 service
Brought Dec. 31, 1984 Brought Dec. 31, 1984
into into
sarvice service
in 1984 in 1984
km km km km

0 2883 12 33194

0 2152 450 12 350

0 468 73 1273
79 4 9133) 225 8 760

14 57543 .. 14 000

U Inkluderar halva kabelforbindelsen (4 km) Sjeslland—Sverige

Including half of the cable line (4 km) Zeeland—Sweden

2l Harav 293 km | drift med 150 kV. och 48 km med 132 kV
Of which 293 km in service with 150 kV, and 48 km with 132 kV

3l Harav 80 km i Danmark och 96 km i Sverige (Kontiskan) samt 88 km i Danmark och 151 km i Norge (Skagerak) i drift

med 250 kV likstrém

Of which 80 km in Denmark and 96 km in Sweden (Kontiskan) and 89 km in Denmark and 151 km in Norway (Skagerak)

with 250 kv BC

4 Harav 33 km | drift med 60 kV och 96 km med 50 kV
Of which 33 km with 60 kV
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Fig S5. Nordels hogspanningsnit
The Nordel main grid

Tromsd \

i
]
]
I

Island

Sornes

Ofalen Tomehamn d

- g
51K !
Petapiskosil Pirttikoski

Rossaga Sverige »
Voa .

I
'
]
]
'
» ]
I
i
Reykjavik -

Ajaure

Tunngjodal | |
B

Linnvassely = .-

F‘lkkamln. - \-
1 )
Grundiors . _"‘ -

n
n
/ Stornorrors {
. Finland @ Al
). . \ /S ‘ \

Alajarvi

Hialta

d.PBIsiavesl Huutokosii

Olkiluoio

e
\

Lovisa

j m Vattenkraftverk
Stavariger 'ib Heakho u Hydro power plant
I Kristiansand

, Varmekraftverk
pe
oG \

Tnermal power plant
‘ V Hassing ’&

. Transf el Koppl station
Substation

Nfrrkoping ﬁ?‘:}; |Sdﬂing
ine

300 kV ledning
300 kV ling
220 kV ledning
Oskarshamn 220 kV line

132 kV ledning {endast Island)
132 kV line (lceland only)

L%? Ringhals
__ DG _ Likstromsledning
¢ DC-line
’ . Helsinae Omformarstation vaxeHlik, vaxelstrom
o 4 .
Danmark Ve kyndors. g O e saen
A AsnaEsy - Karlshamn *—eo Samkorn tarb tor tagre spanning an 220 kV
Sy ‘: Interconnection for voltage lower than 220 kV
{150 s A 5 E | G0l e () Temporar dritspanning
Kasso i A Fynsv. M\ Kobenhaun \ PR Temporary voltage
\1 A A = | drift
rF!ensburg —.' inaas
‘ k] Beslutade utbyggnader
Decided expansions

A O o Planerade men annu ej beslutade utbyggnader

Planned expanswons



ordel 1984

Fig S6. Samkérningsforbindelser mellan Nordelldnderna
Interconnections between the Nordel countries

Lander Stationer Nominell Overféringsférmaga
Countries Terminal stations spanning Transmission capacity
Rated
voltage
kV MW
Fran Till
Danmark Danmark
From To
Denmark Denmark
Danmark— Tjele—Kristiansand +250= 510 510
Norge
Fran Till
Sverige Sverige
From To
Swaden Sweden
Danmark— Teglstrupgard—Sofiero 132 350" 350"
Sverige Hovegard—Helsingborg 400~ 7001 700"
Vester Hassing—Goteborg 250= 260 260
Hasle (Bornhalm)—Borrby 60 60 860
Finland— Ossauskoski—HKalix 220
Sverige Petajaskoski—Letsi 400 900 } 700
Pikkarala—Messaure 4000
Hellesby (Aland)—Skattbal 700 35 35
Norge— Sernes— Tornehamn 132~
Sverige Ritsem—Ofoten 400 } e } e
Ressaga—Ajaure 2200 2609 10094
Linnvasselv®) 220/66r~ 50 50
Nea—Jarpstrommen 2750 5003 5009
Lutufallet—Héljes 132 40 20
Hasle—Borgvik 400 3 3
Hasle—Trollhattan 400 } e } g
Totalt 4615 4235
Beslutat: Fran Till
Decided Sverige Sverige
From Ta
Sweden Sweden
Danmark— Hovegard—Helsingborg 400 6) 6)
Sverige (1985)
Norge— Eidskog—Charlottenberg 132 100 100
Svenge (1985/86)

Aven vid parallelldrift ar totala éverforingsformagan 700 MW i vardera rikiningen.

Langd
Length

krm

240/pol

23

a1
176

47,6

93
230
423

76,5

39
58
17

100
175

106
135

2

13

At paraliel operation of the interconnections the total transmission capacity amounts to maximum 700 MW in both directions

2

Kabelstrackan bestér av fyra trefaskablar som &r parallellkopplade tva och tva.
The cable line consists of four three-phase cables which are parallel connected two by two
!

dimensionerande felfall ge en lagre overforingsformaga.
Transmission capacity is in some cases reduced by dimensioning fault case
4]

maximalt 260 MW produktionséverskott | Helgeland ar dverféringsformagan 200 MW.

Med hansyn till slingdriften over flera samkérningsforbindelser Norge—Sverige och vissa andra driftsituationer kan

100 MW géller vid maximal produktion | Gejman—Ajaure—Gardikfors. Vid minimiproduktion i dessa stationer och

100 MW maximum production in’ Gejman—Ajaure—Gardikfars. With minimum production in these stations and 250 MW surplus

production in Helgeland the transmission capacily is 200 MW
Samkoérningsl&nken ar en 220/66 kV transformator | den norsk—svenska krafistationen Linnvasselv.
The interconnection consis of a 220/66 kV transformer in the Norwegian—Swadish power station Linnvasselv

5 Overforingsformagan efter utbyggnaden annu ] faststalid,
Transmission capacity 1s at present unknown

5,

Kabel
Cable

km

127/pol

102

87.5
43,3

56

57
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Fig §7. Maximal belasting 3:e onsdagen i december 1984
Maximum load on the 3rd Wednesday in December 1984

Danmark

Vaster om Stora Balt (ELSAM)
West of the Great Belt

Oster om Stora Balt exkl
Bornholm (ELKRAFT)

East of the Great Belt excl Bornholm

Finland

Island

Norge

Soder om (south of) 67,5° N
Norr om (north of) 67,5° N
Sverige

Nordel exkl Island

(excl lceland)

Mellaneuropeisk tid
Central-European time

Max kraftstations-

belastning

Max power station

oulput
Lokaltid
Local time

16—17

8—9

9—10
10—11

8—9

9—10
15—16

8—9

MW

2 350

1100

7134
580
15701
1000
19 805
45 237

Installerad
nettoeffekt

Installed net
capacity

MW

4 025

3 689

11 541
917
21632
1334
30 858
73 996

Max systembelastning
Max system load

1983

Lokaltid

Local time MW
8—9 2 600

17—18 2012

17—18 6 890
9—10 14 069

15—16 936

15—16 19 652
B8—9 45 080

1984
Lokaltid
Local time

8—9
9—10

16—16

8—-9

MW

2740

2 140

7796

14377
981

20102
47 569
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Elenergiomsdittning/Electric energy turnover

GWh/ar
GWh/year
-1
7 - 79
w4
581 0
‘\ 14113
-4
1649 54
105 ‘6
-
45
526 =i
- 48 4003
3704
=488
1327 0
L\
20
36 1068
Fig S8. Oversikt over omséttnin-
gen av elekirisk energi i Nordel 819 14:3“5"2,340
1984 ‘
Review of the electric energy turnover in 138
Nordel 1984
Fig S9. Elenergiomsattningen 1984
(GWh)
Electric energy tumover in 1984
Danmark Finland Island Norge Sverige Nordelz)
Praduktion 20 054 43 311 3914 106 659 119 781 293718
Production
Darav vattenkraft 26 13 245 3738 106 332 67 007 190 348
Of this hydro power
Import 7 045 5625 . 662 5685 4221
Total produktion och import 27 099 48 936 3914 107 321 125 466 297 9402)
Total procuction and Import
Export 1021 416 . 8 886 5292 819
Bruttoforbrukning 26 078 48 520 3914 98 435 120174 297 121
Gross consumption
Tillfallig kraft till elpannor etc. . 644 70 4 4411 6573 11728
Excess hydro power o electric bailers elc
Bruttoiarbrukning exkl tillfallig
kraft till elpannor etc 26 078 47 876 3844 93 994 113 601 285 393
Gross cansumgption excl excess
hydro power for electric boilers elc
Forandring frén 1983 % 4.6 8.3 3.9 57 8.0 69

Change as against 1983 %

1y Darav pumpkraft 573 GWh
Of this pumped hydro power 573 GWh

2 Summan inkluderar utbyte med lander utanfor Nordel
Total includes exchanges with countries outside Nordel
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Fig $10. Produktion och bruttoférbrukning
exkl avkopplingsbara elpannor

Production and gross consumption
excl excess hydro power to electric boilers

forbrukmn mvarmekraft lvattenkraft

consumptlon thermal power hydro power

DANMARK

FINLAND

w Il

JFMAMJ JASONDIJFMAMJJASOND JFTATJJASONDJFTAMJJASOND
1983 1984 1983 1984
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Elproduktion

Den totala preduktionen inom Nordel
var 293,7 TWh 1984, en 6kning med
6,6 % jamfort med 1983, Vattenkraften
svarade for 64,8 % och karnkraften for
22,6 %. Motsvarande siffor for 1983
var 67,4 resp 20,3 %.

Electricity production

The total production in Nordel was
293,7 TWh in 1984. This is an increase
of 66 % compared to 1983. Hydro po-
wer amounted to 648 % and nuclear
power to 20.3 % of the total production.
The corresponding figures for 1983
were 674 % and 203 %,

Fig $12. Elproduktion (GWh)
Electricity production

Vattenkraft 1984
Hydro power 1984

Vattenkraft 1983
Hydro power 1983

Varmekraft 1984
Thermal power

Mottryck, fiarrvarme
Back-pressure, district heating
Mottryek, industri
Back-pressura, industry

Kondens, process
Condensing, process

Kondens, karn
Condensing, nuclear

Kondens, konventionell
Condansing, conventional

Gasturbin, diesel m.m.
Gas turbine, diesel etc

Varmekratt 1984
Thermal power

Varmekratt 1983
Thermal power

Total produktion 1984
Total production 1984

Tolal produktion 1983
Total production 1983

Forandring i procent
Change. per cent

Danmark

26

20

3500

256

16 163

109

20 028

19174

20054

19194

4.5

Kondens 63 %
Condense

Mottryck 64 %
Back pressure

Fig S11. Totala elproduktionen i Nordel
Total electricity production within Nordel

Finland Island Norge Sverige Nordel
13 245 3738 106 332 67 007 180 348
13 445 3583 105 908 62 575 185 531

4 806 . - 1.484 9790
5619 . 157 2544 8 576
369 — = — 369

17 782 . . 48 613 66 395
1473 . 80 84 17 800
17N 1762 90 48 441

30 066 1762 327 52774 103 371
26 902 1783 335 42 739 89 328
43311 3914 106 659 119 781 293719
40 347 3 766 106 243 105 314 274 864
7.3 3.9 04 138.7 6.9

' Daray 17 GWh med naturgas Of this 17 GWh from nalural gas
2 Darav 173 GWh geotermisk kraft Of this geothermal pawer 173 GWh
9 Darav 172 GWh geotermisk kraft Of this geothermal power 172 GWh
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Fig S13. Magasinsfylinad

Kurvorna visar magasinsfylinaden i
% av helt fyllda magasin under aren
1983 och 1984. De &vre och undre
begréansningskurvorna fér de senaste
arens magasinsvariationer ar
markerade. Begransningskurvorna ar
hogsta respektive lagsta veckovar-
den under perioden 1974—1983

Water reservoirs

The curves show the impounded
water in per cent of total storage
capacity for 1983 and 1984. The field
gives upper and lower extremes
which are composed of the weekly
maximum and minimum recorded for
the period 1974—1983

- 1983

==

1984

Extremvérden (1.1.1974 - 31.12.1983)
Extreme values (1.1.1974 - 31.12.1983)

NORGE

<

\

Reservoir capacity

Magasinskapacitet

1.10.1984 65269 GWh |

31.12.1984 65502 GWh
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Elenergiutbyte

Tabellvardena avser det avraknade kraftutbytet. Om ett
land exporterar el p4 en samkodrningslinje, och samtidigt
importerar motsvarande kvantitet el pd en annan linje
fran samma land, medraknas bada utbytena i export-
och importangivelserna.

Power exchange

The table values Iindicate the calculated power
exchange. If a country exports electricity via an intercon-
nection line and at the same time imports a correspon-
ding amount of electricity via another line from the same
country, both exchanges are included in the export and

import figures.

Fig S14. Elenergiutbyte 1984 (GWh)
Exhange of electric energy in 1984 (GWh)

Import till Danmark  Finland Norge  Sverige Nordel Andra Total export
Import to lander lander
Nordel Other

Export courtries countries 1984 1983
Export frén
Export from
Danmiark . . 20 182 202 819 1021 2390
Finland © . . 416 418 — 416 681
Norge 3799 - . 5087 8 886 - 8886 13817
Sverige 3108 1543 641 . 5292 — 5292 5484
Nordel-lander 6 907 1543 661 5685 14 796 819
Narde! countries
Andra lander 138 4082 1 - 4221
Other countries
Total import 1984 7 045 5625 662 5685

1983 8135 5459 437 10.420
Nettompon 1984 6 024 5208 — 8224 393

1983 5745 4778 — 13380 4 938
Nettoimport/ 1984 231 10,7 — B4 03
bruttoforbrukning | % 1983 230 106 — 150 47

Net importigrass
consumption in %
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Fig $15. Manatlig utviixling av elekt-

risk energi mellan Nordellinderna 416 <] Sverige Finland [> 1543

1984 Norge 1
Monthly exchange of electricity within
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Fig S16. Elférbrukningen fordelad pa konsumentgrupper exkl elpannor
Electricity consumption distributed on consumption groups Excl. electric boilers

Danmark Finland
% %
469 566
08 24
523 440

Norge Sverige Nordel
Hushall, handel m m Jarn- och sparvédgar Industri
Domestic, Commercial Traction Industry

Fig S17. Elférbrukning 1984, GWh
Electricity consumption 1984

Danmark Finland Island Norge Sverige Nordel
Bruttoforbrukning 26 078 48 520 3914 98 435 120174 297 121
Gross consumption
Tillfallig kraft till elpannor . 644 70 4 4412 6573 11728
Excess hydro power to electric boilers
Bruttoférbrukning 26078 47 876 3844 93 994 113 601 285 393
Gross consumption
Forluster 2878 2820 367 10275 10 061 26 201
Losses
Nettoforbrukning 23 400 45 056 3477 83719 1038 540 259192
Net consumption
Industn 6320 26 525 2437 43 760 45 577 124 619
Industry
Jarn- och sparvagar 160 327 659 2482 3 608
Traction
Hushéll, handel m.m 16 920 18 204 1040 39 300 55 801 130 965
Demestic, commercial
Forandring av
bruttoférbrukningen
jamfart med foregéende &r 1 %" 486 8.3 39 5.7 8.0 8.9

Change in grass consumption

as agains! previous year, %o

Genomsnittlig forandring av

bruttoforbrukningen under de

sista 10 &ren i %" 4.0 49 5.1 3.3 4.1 38
Average ghange in gross

consumption in the last 10 years, %

Bruttoforbrukning per invanare }
I kWh 5100 9 B05 15 990 22 691 13 630 12 565
Gross consumption per inhabitant

Medelfolkmangd 1984, milj. 511 4,87 0,24 413 8,33 22,69
Average papulation 1984, mill.

U Exkl tillfallig kraft till elpannor  Excl excess hydro power to electric bollers.
2) Darav pumpkraftverk 573 GWh Of which pumped hydro power 573 GWh,
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Fig S$19. Bruttoforbrukning?) av elenergi
per invanare
Per capita consumption?)

1) Exkl tillfallig kraft till elpannor
Excl. excess hydro power to electric boilers

Fig S$18. Bruttoférbrukningen) av elenergi
1975-1984

Gross consumption of electric energy

1) Exki tilifllig kraft till elpannor
Excl. excess hydro power to electric boilers
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Prognoser

Prognoserna for aren 1990 och 1995 bygger pa kraftfo-
retagens egna varderingar om den sannolika utvecklin-
gen. Prognoserna ligger till grund for utbyggnadsplane-
ringen av kraftéverféringssystem och produktionsan-

laggningar.

Figur S20. Faktisk och prognoserad elenergiforbrukning exkl.
elpannor

Electrical energy consumption, and forecast excl.

electric boilers

1984 1990 1995

TWh/ar TWh/ar TWh/ar
Danmark 26,1 30 34
Fintand 479 58 65
Istand 38 5 0
Norge 940 104 114
Sverige 11386 130 135
Nordel totalt 2854 327 355
Nordel total

Figur S21. Faktiska och prognoserade eleffekter exkl. elpannor
Power and power forecast MW excl. electric boilers

1984 1980 1995

Mw MW MW
Danmark 5000 6100 6 800
Finland 8 000 9 600 10 800
Island 580 780 800
Norge 16 300 19 000 21300
Sverige 20 700 25100 25700
Nordel totalt 50 580 80 550 65 500
Norde! total

Figur S22. Faktiska och prognoserade installerade effekter inom
respektive land (véarden per 31.12. respektive ar)

Installed and forecasts for installed capacity in each country

(valid per Dec. 31)

1984 1990 1995

MW Mw MW
Danmark 7714 8 000 8900
Finland 11 541 12 400 15 000
Island 917 1050 1050
Norge 22 966 26 550 28 400
Sverige 30 858 34 000 34 050
Norden totalt 73 996 82 000 87 400

Nordel total

Forecasts

The forecasts for 1990 and 1995 in the following tables
are made by the power companies in the Nordel coun-
tries.

Fig S23. visar den faktiska elenergitilliérseln 1985 samt
prognoser for 1990 och 1995. De olika Nordellanderna
visas var for sig. Uppdelning har skett pa kategorierna
vattenkraft, karnkraft och annan varmekraft med
angivande av de olika bransletyperna. Vattenkraften |
prognosen avser medeldrsproduktion. For Norges del
innebar detta betydande mangd tillfallig kraft som kan
utnyttjas i inhemska elpannor och/eller exporteras. Den
norska kraftproduktionen forutsattes vara dimensionerad
med extra fastkraftreserv utover férbrukningsprognosen,
jamfor fig S20.

Elenergifordelningen visas i jamférelse med lander-
nas energiférbrukning utanfor elsektorn. For varje ar
visas tva staplar per land. Den vanstra anger fordel-
ningen av elenergl. Den hogra visar 6vrig energiforbruk-
ning.

For skalorna galler:

— vanstra skalan | TWh galler eltillférseln

— hogra skalan i PJ galler for évrig energiforbrukning,
och ar vald sa aftt den ocksd visar vilka
branslemangder som &tgar till produktion av den
elektricitet som ingér i den vanstra stapeln.

Figuren mojliggdr en jamférelse mellan elsektorn och

den ovriga energisektorn. Speciellt tydligt visar figuren

vattenkraftens dominerande roll | norsk energiforsor)-

ning.

Fig S23. shows the energy supply in 1985 and the

forecasts for 1990 and 1995. The distribution of electric

energy supply (left) and the total energy supply except

electricity (right) is shown for each country.

67



Nordel 1984

(PJ) TWh PJ
(504) 140 1470
(432) 120 1260
(360) 100 1050
(288) 80

(216) 60

DK SF N S IS

DK SF N S 1S

1985

1990

1995

Fig S23. Energitillgang i Norden
Energy supply within the Nordic countries
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Fordelning pa energislag av eltilforsein
Distribution of electricily on energy sources

Elimport Impon of electricity

Inhemska branslen, processbransien
Domestic fuels

Kol Coal

Naturgas Natural gas
Olja o

Karnkraft Nuclear power

Vattenkraft Hydro power
(genomgaende medelvattendr)

Elexport Export of electricity

Bransleforsorjning for andra andamal an
elproduktion

Fuel supply. other than that for electricity
oroduction

Inhemska branslen, processbransien
Domestic fuels
Kol Coal
Naturgas Natural gas
B Ota o
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Total energitillforsel

| &ldre tider var de nordiska landerna i stort sett sjalvfor-
sorjande pa energi. Ved var den framsta energiravaran
fram till en god bit in pa 1800-talet. Fran omkring ar 1900
borjade kol och koks att svara for en storre del av energi-
forsériningen an ved. Omkring 1950 évertog oljan kolets
roll som den viktigaste energiravaran,

Under 1800-alets senare del borjade vattenkraften
anvandas for elproduktion, och sedan dess har elande-
len i energiforsériningen okat ganska jamnt.

| borjan av 1970-talet introducerades karnkraft | Fin-
land och Sverige och den svarar nu fér en betydande
del av elforsarjningen | Norden.

Efter oljekrisen 1973 har malet varit att minska oljebe-
roendet. Detta har bl a resulterat i att kol har kammit till-
baka och har borjat ersatta olja.

| dag ar alltsd Norden l&ngt ifr&n sjalviérsorjande pa
energi och en overvagande del av branslet importeras
framst i form av olja och kol.

De inhemska energirdvaror, som ar av nagon storre
betydelse, ar forutom vattenkraften ved, torv (Finland),
kol (Svalbard, Norge) och geotermisk energi (Island).

Olje- och gasfyndigheter finns i de nordiska delarna
av Nordsjon och frén 1974 har de norska fyndigheterna
utvecklats till en betydande arsproduktion.

Figuren visar energitillférselns utveckling i Danmark,
Finland, Island, Norge och Sverige under tioarsperio-
den 1975—84. Vattenkraft och karnkraft ar omraknade
efter det teoretiska energiinnehéllet, dvs 1 TWh = 3,6 PJ.

Fig S24. Total energitiliférsel PJ
Total energy supply

1800
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— SVEMGE
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Finland ﬂ
e i —

h —
Dan
600 Norge
400
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75 76 77 78 79 80 81 82 83 84

Total energy supply

Long ago the Nordel countries were self-supporting for
their energy supply. The main energy source was wood.
Later a change occured and coal became the prime
source. From about 1950 oil was the most common
source of energy.

About a century ago hydro power was introduced
and it now accounts for an important share. Nuclear
power came about 1970 and is very significant in Finland
and Sweden,

Today the Nordel countries are highly dependent on
imported oil and coal for their energy supply. However,
since the oil crisis in 1973 the goal has been to become
less dependent on imported energy.

The domestic sources of energy in the Nordel coun-
tries are in addition to hydro power, wood, peat (Finland),
coal in Svalbard, Norway and geothermal energy in
lceland. The oil and gas deposits from the North Sea
have developed into a substantial annual production.

The figure shows the energy supply in the Nordel
countries during the period 1975-84. Hydro and nuclear
power are valued according to their theoretical energy
content, ie. 1 TWh = 36 PJ.
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