> |FINGRID

Fingrid Oyj
1/2007




FINGRID

Corporate magazine
Fingrid Oyj

10th volume
1/2007

Published by

Editorial staff



In this issue

W Editorial Fingrides substation training ful“ lled the needs
B Innovative solution in the Finnish way

In brief

B New contract period for grid tariff in sight Summer exhibition of Electricity Museum Elektra
offers things to see for all

W Electricity market opening up in Europe
In brief
Employeese exposure to electric * elds surveyed

by Fingrid through extensive measurements

W Preparations for faults constitute
an important part of grid maintenance co-operation

In the net



of the opening of the market in North-
ern Europe.

The Nordic countries have chosen ra-
pid progress from the very beginning,
i and these countries have been trailbla-
i zers in Europe in many issues. The role
i of a trailblazer is based to a great ex-
tent on the good co-operation between
the Nordic transmission system opera-
tors (TSOs): after all, it is the TSOs who,
together with the electricity exchange,
create the arena for the wholesale mar-
ket, where the market players compe-
te with each other. And society bene-
“ts from the ef“ciency brought by com-
petition.

One concrete example of the progres-
sive regional co-operation of the Nordic
TSOs is the shared development plan
for the Nordic grid. This plan has been

sanintegral partofitsener-; drawn up by analysing the bene gi-
gy strategy, the European ven by capital expenditure in the grid
Union continues to focus; to citizens and industries in all Nordic
on developing a commori countries. To the other parts of Europe,
market for electricity. An eftient mar- | this grid project package of 1,000 mil-
ket is perceived as the best way in whichlion euros offers an example of true re-
to provide citizens and industries with gional co-operation which is only emer-
electricity in a reliable and environmeri- ging elsewhere in Europe.
tally friendly manner and at a competi:  The approach of rapid progress
tive price. adopted by the Nordic countries can al-

The creation of the European elec- ready be considered as a success story.
tricity market has progressed slowly butThe Nordic market has produced dis-
steadily. However, it now seems that sig-tinct welfare to the national economies
ni* cant steps are being taken in terms through increasing eftiency which re-

FINGRID 1/2007 4



sults from competition. Competition ha
enabled the integration of the synerg
bene‘ts of hydropower and thermal po-
wer in the most eftient way possible.
This is re’'ected to the users of electricity
in an inexpensive price of electricity.
Another advantage given by rapi

5 electricity market has rested greatly g
y TSOs and electricity exchanges. Ri¢
now, the European market close to
is undergoing a phase of rapid develog
ments. During this and next year, th
Nordic countries will be joined by mean
d of market coupling to a market com-

progress will be seen more clearly in theposed of Belgium, Holland, France ar
near future. By implementing their own Germany.

solutions pertaining to the market struc
ture, the Nordic countries have establi
hed a market structure which the res
of Europe can follow easily. This proce
is progressing concretely right now &
the integration of the market betweer;
the Nordic countries and Continentd
Europe is well under way.

The Nordic market model, which con

The market mechanism works pret
5-much in the same way as Nord Pool

sgated market is 1,500 TWh! This proce

t Elspot today. The total size of the integ:

nhas launched strategy work aiming at

htonsidering the new situation in the

s co-operation conducted between the

- Nordic TSOs. The basic idea is that mat-

p ters relating to the functioning of the

s market will be matters handled mainly
on the European level.

d The Nordic countries will continue to
contribute actively to the development
yof European models. On the other hand,
esthe shared synchronised grid keeps us
bonded with our Nordic colleagues also

sdn the future. In co-operation with our

| fy the market mechasms.

sis apt to improvethe competitive situa-;
tion in Europe and will certainly intensi< Finland continues to obtain electricity
i without disturbance.
The new situation calls for a reas-
- sessment of the situation in all Nordi¢

Nordic friends, we will make sure that

bines spot trade in the previous day arid countries. We need to review the roIe
the intra-day Elbas trade, will turn out of Nordic co-operation, taking into ac-:
victorious in this process. We take aIIthlscount the rapid developments around
almost for granted here in the NOdeC us. When the wholesale market becomies

countries, but when you think about it one, we can no longer create Nordic Jukka Ruusunen is
more closely, it was in no way certam models which are independent of the Fingrid Oyjes President.
beforehand that for example Germanyremamder of the market area; and now

would have adopted the Nordic modél the size of the market is 1,500 TWh, ndt

as such. On the other hand, now that the safe and familiar Nordic market of

Germany is fully involved, the marke?t 400 TWh. Now that we have gradual;

model carries much more weight.
practice, the market structure has bee
decided up to a point in time of one
hour before the moment of delivery ..
accordance with the Nordic model.
The integration of the Europear

In ly become accustomed to co-operation

nwith Norwegian or Danish partners, wie
will soon meet our French colleagues at
na negotiating table.
For this reason, Nordel, the co- ope-
ration organisation of the Nordic TSO$,







INNOVATIVE SOLUTIONS

Largest generator in the world
connected to the grid

The construction site of the third nuclear
power plant unit at Olkiluoto is moving
over to the installation of main machin-
ery. Work is carried out in three continu-

ous shifts.




Fingrid on the move in good time

The third unit at the Olkiluoto nuclear power plant is due to be ready by the turn
of 2010 and 2011. For Fingrid, the technical solutions, arrangements and capital

investments for connecting the unit to the grid have progressed as planned; the
new transmission lines and substations will be complete by the end of 2008.




Unique reserve power arrange-
ment based on collaboration

Gas turbine plant as the third Quiality issues at Olkiluoto 3
cornerstone in power balance under strict control

*The result is a cost-efttient arrangement which ben-
e“ts not only Fingrid and TVO but the entire Finland.Z



NEW CONTRACT PERIOD

for grid tariff in sight

Fingrides goal is to have the unit prices of the new tariff
for the grid transmission service for the four-year period
2008 ... 2011 ready during the summer.The tariff outlook is
primarily in” uenced by capital expenditure in the grid, which
will require more money in the near future than in recent

years. However, only a moderate increase is expected in the
price of grid service.

Text by Rertti Kuronen
Photographs by FuturelmageBank, Eija Eskelinen and SXC
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apital expenditureinthe

grid is a way of keeping

the electricity market

uniform, without bot-

tlenecks, for a greater
portion of the time and within a larger
geographical area than before. However,
he increase in capital expenditure only
means a moderate increase in the price
of the grid service from the 2007 level.
The price during the coming tariff peri-
od will remain about at the same level as
he present contracts.




Transmission price down
by one third in 10 years

Grid capital expenditure gives great
bene* ts to the national economy

Capital expenditure in the grid
promotes market mechanisms

Direction of cash” ow up

Transmission price

Transmission price, real

Stable capital
expenditure lev-
el, cost trend in ac-
cordance with fore-
cast

Targeted equity ratio
level of 25% reached ->
discount to customers

Trend in transmission price 1998...2007

Fingrides capital expenditure in the grid in 2000...2012

Trend in cash "ow at the proposed price level
after planned capital expenditure projects.




The planning of the new grid tariff period has been based on the cornerstones
Fingrides ‘hances as well as on the related primary aspects and objectives:
=> anticipated and low tariff level for the tariff period.
=> equity ratio level of 25 per cent is suient.

=> secures the execution of planned capital expenditure m Capital expenditure level

projects.

=> retaining competitiveness in funding.
=> retaining an extensive range of investors and keepingd
Fingrid as an attractive investment for investors.

m Procurement ofloss energy

W Consumption forecast of electrici-

ty

B Financing costs

B European market place

Two alternative price level models B Nordic bottleneck revenues

Longer contract period
adds to uncertainty



The tariff structure and preliminary price level of
grid service were discussed during Fingrides theme
day arranged for the companyes customers and

other stakeholders in March. Pertti Kuronen (pho- . .
tograph above), Fingrides Senior Vice President Maillot jaune
responsible for grid service, presented the basis of

tariff planning to the audience. F

Contract negotiations with the
customers during the autumn

... objective also in the future



Market coupling used for seeking growth berng*

Text by Maria Hallila
Photographs by
Juhani Eskelinen

*The larger the market, the better it
works,Z is how Karri Makela summarises
the basic rationale of European electric-
ity market integration.

Nord Pool ... pioneer
in electricity trade




Strong links under preparation

Market mechanism Bene" ts to national
a la Nordic economies and consumers






«All in all, the useful Demanding
exercise Ieft but realistic assignments
a positive feeling.e

Things really got done



FINGRIDS SUBSTATIONTRAINING

will deal with Fingrides control,
monitoring and measurement
systems.The head of training and the
control group welcome suggestions
concerning the topics of training to be
arranged in 2008.



Fingrid ordered “ ve new power transformers

m Fingrid has ordered “ve new power
transformers from Siemens AG. The
total costs of the project are almost
20 million euros.

Alapitka substation expanded by outgoing bay and main busbar

m Fingrid is expanding the Alapitk& 400/110/20 kilovolt substation by adding an-
other 110 kilovolt main busbar and one outgoing bay.

Vuolijoki substation upgraded
by one outgoing bay

m  Fingrid will expand the Vuolijoki
400/110/20 kilovolt substation by one
110 kilovolt outgoing bay.



Summer exhibition of Electricity Museum
Elektra offers things to see for all




Discoloured Blue Cranes were
given a new coat of paint

m The landmark at a multi-level junc-
tion in Espoo, a set of transmission
line towers on Fingrides 400 kilovolt
line, referred to as Sinikurjet (Blue
Cranes), were given a new coat of blue
paint to brighten their surface which
had been discoloured by the sun.

Nokian Capacitors to supply Fingrid with SVC unit

m Nokian Capacitors Oy will supply Fingrid with a Static Var Compensator (SVC)
for the Kangasala substation in Central Finland.

Environmental impact assessment

for the Petdjaskoski - Kaukonen
-Vajukoski transmission line
completed

m Fingrid has completed the environ-
mental impact assessment (EIA) proc-
ess for the new 239 kilometre long 220
kilovolt transmission line in Lapland.



Measurements of exposure to electric “ elds
at substations and on transmission lines

New obligations
to network operators



All electric appliances at home and work  cause electric and magnetic “el
in their surroundings. In most cases, the strength of these “elds is so weal
people do not even notice their existence without meters.

However, in people the electric and magnetic “elds induce currents whic
crease as the “elds become stronger. The complex human organism also i
electric phenomena which are in"uenced by the currents induced by the ext
“elds.A generally known example of this is the direct effect of the currents o
nervous system (nerve stimulation), which is manifested as a sensation of

at current densities in excess of 10...100 ntAamd as muscular cramps at ¢
rent densities in excess of 100...1,000 ntAhisturbances in vision may also (¢
cur in a strong electric or magnetic “eld.

Legislation aims to eliminate the occurrence of harmfully intense nerve s
lation.

In addition to the known acute impacts of electric and magnetic “elds, thei
tential long-term effects have also been studied extensively. However, there
undisputed medical evidence of these effects, and legislation generally dd
aim to restrict them.

Central nervous system
the main issue

No limit values exceeded in
substation work



There were no commercially available tools for the m Below permitted values
asurement of current induced by an electrigld in people. also on transmission lines
This is whyMatti Kuussaari of Fortum Service Oy, who
served as a consultant in the measurement project, devs
ped and calibrated equipment suitable for this purpose.
The main part of the equipment is a helmet coated w
conducting foil, with a conductor going from the helmet
the current meters (in the bum bag in the photograph) a
further to the ground. A conductive and transparent Vis(
can be connected to the helmet to measure more accura
ly the current collected by the human head in the horizo
tal direction. One meter registers the current collected b
the helmet and the visor, and the other the currergwing
through the body to the ground.
During the measurements, the helmet protects the pers
so that the current which would otherwisedw through
the head and neck nowdivs through the helmet and its
ground conductor.The helmet is larger than a human hd
and hence collects a higher current than a head.
When the visor of the helmet is in place, the current collected by the helme
actually higher than thabving through a normal-size head.This is taken i
account by means of calibration coeiEnts de‘hed in laboratory.
The total current induced in the human body is measured by means of a
dical electrode fastened to the hand, and the testee who wears insulating
wear is grounded by this electrode. The current thus measured correspo
to the steady-state contact current referred to in the EUss occupational s
ty directive.




Present work methods
ful“ | the new conditions












