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Appendix 1 — Methods for determining the return on electricity distribution network operations dur-
ing the regulatory period starting on 1 January 2008 and ending on 31 December 2011

1 GENERAL

The Energy Market Authority will apply the methods described hereafter for deter-
mining the network operator’s return on network operations and the transmission ser-
vice charges in the regulation of pricing during the regulatory period starting on 1
January 2008 and ending on 31 December 2011.

The methods described hereafter are essentially the same as presented in the publica-
tion of the Energy Market Authority dated 30 June 2007, ‘Guidelines for assessing the
reasonableness of the pricing of electricity transmission network services in 2008-
2011’ (Diary number 154/422/2007).

After the end of the regulatory period, with a decision made by virtue of Section 38c
of the Electricity Market Act, the Energy Market Authority shall confirm the amount
of earnings in euros accrued during the regulatory period that has exceeded or fallen
below an earnings level that is considered reasonable (supervision decision). In its de-
cision, the Energy Market Authority will add up the earnings accrued during each year
of the regulatory period and deduct from the sum the amounts of earnings that are
considered to be reasonable in the corresponding years. In the calculations related to
the supervision decision, the Energy Market Authority will apply the methods for de-
termining the network operator’s earnings from network operations and the transmis-
sion service charges. In its supervision decision, the Energy Market Authority will
take into account the surplus or deficit of the earnings from network operations con-
firmed to the network operator for the regulatory period, which started on 1 January
2005 and ended on 31 December 2007.

2 PRINCIPLES FOR ASSESSING THE VALUE OF CAPITAL INVESTED
IN NETWORK OPERATIONS

The Energy Market Authority will use the electricity network operator’s confirmed fi-
nancial statements on the electricity network operations as a basis for annual calcula-
tions concerning the reasonableness of the earnings from the electricity network op-
erator’s network operations. According to section 28 of the Electricity Market Act, a
utility operating on the electricity market shall unbundle any electricity network op-
erations from other electricity trade operations. According to section 29 of the Act,
unbundling means that a profit and loss account and balance sheet shall be drawn up
for any electricity trade operations to be unbundled for each financial period.

The basis for the assessment of the value of capital invested in network operations is a
balance sheet for the electricity network operations in accordance with the unbundled
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financial statements. This balance sheet will be adjusted with the methods presented in
this chapter.

The assets side of the balance sheet will be adjusted with the methods presented in
chapter 2.1, which will provide the amount of capital invested in network operations
used in the annual calculations concerning the reasonableness of return on the electric-
ity network operator’s network operations as the sum total of the adjusted balance
sheet.

The liabilities side of the balance sheet will be adjusted with the methods presented in
chapter 2.2, which will provide the distribution into equity and interest-bearing and in-
terest-free debts of the amount of capital invested in network operations used in the
annual calculations concerning the reasonableness of return on the electricity network
operator’s network operations.

2.1 Principles for assessing the value of capital invested in network operations

The value of capital invested in the network business operations is determined annu-
ally to all network operators. In this context, the liabilities side of the balance sheet for
the network operator’s unbundled network operations will be adjusted with methods
presented in the next chapters.

According to section 3, paragraph 6 of the Electricity Market Act, electricity network
operations mean placing the electricity network against payment at the disposal of
anyone needing transmission and similar network services. According to the same sec-
tion of law, electricity network operations also include any such design, construction,
maintenance and use of the electricity network, connection of customers’ electric
equipment to the system, metering of power, and other measures as are necessary for
electricity transmission and other electricity network services.

According to the Energy Market Authority’s recommendation on the imputed unbun-
dling of electricity and natural gas business operations®, network construction, design,
maintenance and use etc. aimed at the electricity networks of other companies will be
included in the company’s other business operations. According to the recommenda-
tion, as a rule, only small, so-called mobile generators used during repair work on the
electricity network, may be regarded as reserve power pertaining to electricity net-
work operations. Furthermore, low-capacity fixed reserve power may be included in
electricity network operations if the reserve power is mainly used in the management
of tasks pertaining to the network operations. These tasks include the reduction of
fault outages, cutting short the time of outages, quality maintenance, management of
transmission restrictions, electricity generation during repair and maintenance work
carried out on the line, and facilitation of reserve feed during repair and maintenance
work on the substation of the area. Furthermore, operations related to the communica-
tion network are included in network business operations if the communication net-

! Energiamarkkinaviraston suositus: Sahké- ja maakaasuliiketoimintojen laskennallinen eriyttdminen (Energy Market
Authority’s recommendation: Imputed unbundling of electricity and natural gas business operations). 9.6.2005 (dnro

724/61/2004)
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work serves only the electricity network operations. The sale, hire and programming
of meters with an hourly register are included in electricity network operations.

2.1.1 Principles for assessing the value of electricity network

The electricity network is the largest single element in the fixed assets of an electricity
network operator, albeit consisting of various parts. According to section 3, paragraph
1 of the Electricity Market Act, the electricity network means an entity consisting of
interconnected electricity lines, substations and other necessary electrical equipment
for the purpose of electricity distribution and transmission.

When determining the value of capital invested in network operations in the calcula-
tion methods concerning the return on the electricity network operator’s network op-
erations, the Energy Market Authority will not apply the book value of the electricity
network because the book value of the network will not necessarily reflect the actual
market value of the capital invested in the network due to its previous tax practices.
The value of the electricity network will be adjusted in calculation methods concern-
ing the return on network operations to better meet its market value by using its net
present value instead of its book value.

The net present value of the electricity network is determined each year, and for each
year in the calculation of the value of capital invested in the network operations, its
net present value in the situation of the first day of January of the year in question, ad-
justed to the monetary value of the year under review, will be used as the value of the
network.

When determining the capital invested in network operations, the electricity network
administrated by the network operator is treated in the same way regardless of
whether it is owned or leased by the network operator. In the event that the network
operator has leased a network that it administers in whole or part, the leasing ar-
rangement is dissolved in calculations of the return on network operations, whereupon
the leased network components are included in the network assets of the network op-
erator and also in the capital invested in network operations.

The Energy Market Authority has developed the determination of the replacement and
net present value of a network based on the experiences gained during the first regula-
tory period. When passing to the second regulatory period, a few new component
groups and a number of new components have been added to the regulation model. In
addition, the internal division of component groups has been clarified in terms of sub-
stations and measurements.

When determining the net present value of the electricity network during the second
regulatory period, continuity from the first regulatory period and any changes in the
grouping of network components and unit prices will be taken into account. Calcula-
tion of the net present value of the electricity network in the first year of the second
regulatory period, i.e. 2008, is based on the replacement value of the network (re-
placement price) at the beginning of 2008, on the percentage of net present value of
the electricity network at the beginning of the last year 2007 of the first regulatory pe-
riod (ratio of net present and replacement values), as well as on the investments made
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on the electricity network during 2007 and on the straight-line depreciation calculated
from the replacement value of the electricity network at the beginning of 2008. The
net present value of the electricity network at the beginning of 2008 is the unadjusted
net present value, calculated from the replacement value of the electricity network at
the beginning of 2008 multiplied by the ratio of the net present value and replacement
value of the electricity network at the beginning of 2007, added by the investments
made in the network during 2007 using the unit prices at the beginning of 2008 and
deducted by the straight-line depreciations calculated from the replacement value at
the beginning of 2008 corresponding to the technical-financial lifetime of the electric-
ity network. The calculation method is described in further detail in chapter 2.1.1.2.

During the following years of the second regulatory period (in 2009-2011), the net
present value of the electricity network will be calculated on the basis of the net pre-
sent value of the electricity network at the beginning of the previous year, the imputed
straight-line depreciation determined from the replacement value of the electricity
network at the beginning of the previous year and the investments made in the elec-
tricity network during the previous year. The net present value of the electricity net-
work for the beginning of years 2009-2011 will at first be determined in the monetary
value of the year 2008, and it is the net present value of the electricity network at the
beginning of the previous year, added by the investments made in the network in the
previous year using the unit prices at the beginning of 2008 and deducted by the
straight-line depreciations calculated from the replacement value at the beginning of
2008 corresponding to the technical-financial lifetime of the electricity network.
When determining the amount of capital invested in the network operations, the En-
ergy Market Authority will still adjust the net present value of the network calculated
in the monetary value of 2008 to correspond with the monetary value of the year in
question.

Any investments made by the network operator during the second regulatory period
that affect the net present value of the electricity network and the straight-line depre-
ciations reducing the net present value of the electricity network will be taken into ac-
count during the regulatory period each year. A diagram on the process of determining
the capital invested in the actual electricity network is presented in Appendix A.

In the second regulatory period, the lifetimes which are selected by the network opera-
tor during the first regulatory period and notified to the Energy Market Authority and
which may have varied within the range for lifetimes as presented with respect to
various network components in Appendix B, will be applied to various network com-
ponent groups. In the second regulatory period, the network operator may determine
the lifetimes only for the components or component groups for which it has not se-
lected any lifetimes during the first regulatory period. The network operator may
change the lifetimes selected during the first regulatory period only in exceptional
cases for the second regulatory period. In such a case, the network operator must pre-
sent the reasons for changing the lifetimes it has previously selected. By and large, the
lifetime intervals to be applied to various network component groups are based on a
study commissioned by the Energy Market Authority from Lappeenranta University
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of Technology? and are in practice the same as those used in the first regulatory pe-
riod.

During the second regulatory period, the Energy Market Authority will annually cal-
culate the replacement value of the electricity network administered by the network
operator on the basis of information submitted to the Authority by the network opera-
tors by the end of March each year with the situation of 1 January using basically the
component-specific unit prices of network components determined for various net-
work components in Appendix B.

For justified reasons, it may be possible to take into account enterprise-specific costs
due to regional factors instead of the unit prices of component-specific network com-
ponents determined in Appendix B when calculating the replacement value of the
electricity network. These enterprise-specific costs due to regional factors mean fur-
ther costs of structures caused by very exceptional circumstances, such as substation
structures in the centres of major cities. In the event that a network operator wishes to
submit enterprise-specific costs for use, deviating from the component-specific unit
prices of network components specified in Appendix B, the network operator shall
submit to the Energy Market Authority at the beginning of the second regulatory pe-
riod, by 31 March 2008, a proposal regarding the deviating unit price data and sepa-
rate accounts on the changes sought by the network operator, based on actual costs. If
necessary, the network operator must be able to verify its proposed cost level deviat-
ing from the unit prices of component-specific network components specified in Ap-
pendix B, for example, with sufficiently reliable cost monitoring. The Energy Market
Authority will separately evaluate the proposals on extra costs arising from excep-
tional circumstances that it receives from the network operators, together with the
grounds for the proposals.

The annual amount of investment in euros on the electricity network, used in the value
determination of the electricity network, will be calculated on the basis of the quantity
data of components invested in and removed from the network during the past year,
notified by the network operator by the end of March, using the unit prices of compo-
nent-specific network components specified in Appendix B.

The network operators shall notify the Energy Market Authority annually by the end
of March during the second regulatory period of the quantity data of components per-
taining to the network under their administration and in actual use in accordance with
the classification based on various network component groups determined by the Au-
thority (Appendix B) corresponding to the situation on the first day of the year in
question, and the quantity data of components invested in and removed from the net-
work for the duration of the year preceding the year in question. The information shall
be delivered to the Energy Market Authority through the electronic monitoring data
system.

The unit prices of component-specific network components used in the value determi-
nation of the network and specified in Appendix B are mainly based on the unit prices

2 Partanen Jarmo, Lassila Jukka, Viljainen Satu (2002): Investoinnit sahkon siirron hinnoittelussa (Investments in the
pricing of electricity transmission). Publications of the Energy Market Authority 1/2002.
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presented in the network recommendation KA 2:06° of the Finnish Energy Industries
and, as far as the component groups used in the above-mentioned value determination
of the electricity network are not included in the above-mentioned list of costs, the
costs are based on the unit price study concerning the component groups in question®,
ordered from Empower Oy of the Energy Market Authority. The unit prices in Ap-
pendix B have been adjusted to the 2008 level using the building cost index published
by Statistics Finland (1995=100). The selection of the index used is dealt with in fur-
ther detail in chapter 5.6.4.2.

The electricity network’s replacement value, net present value and the imputed
straight-line depreciation determined from the replacement value are calculated in all
of the years of the second regulatory period in the value of money at the beginning of
2008.

In the determination of capital invested in network operations in various years of the
second regulatory period, the net present value of the electricity network at the begin-
ning of the year under review in the value of money at the beginning of 2008, calcu-
lated with the method described above, will be taken into consideration by adjusting it
to correspond with the value of money at the beginning of the year under review. The
adjustment to the net present value will be made on the basis of the change in building
cost index (1995=100) so that the average building cost index for April-June 2007
will be used as the index corresponding to 2008 and the average for April-June for the
year preceding the year in question will be used as the index for the rest of the years
during the regulatory period.

If the Energy Market Authority has approved the network operator’s proposal to use
enterprise-specific costs arising from regional factors instead of standard costs, the
Energy Market Authority will not make an index adjustment on these costs for 2008.

2.1.1.1 Calculating the replacement value of the electricity network

Calculation of the net present value of the electricity network in the situation of 1
January 2008 requires information on the replacement value of the electricity network
at the corresponding time. Furthermore, an imputed straight-line depreciation will be
determined for the electricity network in every year of the regulatory period on the ba-
sis of the replacement value of the network at the beginning of the year in question.

The replacement value of the electricity network is basically calculated for all of the
years in the second regulatory period in the situation at the beginning of the year in
question on the basis of the quantity data of various components in the electricity net-
work the network operator has notified to be under its administration and on the basis
of the unit price data of components in accordance with Appendix B by multiplying
the given quantity data with the corresponding price data and by adding up the com-
ponent group-specific replacement values thus obtained. For justified reasons, enter-
prise-specific unit prices may be used in the calculation of the replacement value of

¥ Energiateollisuus ry (2007): Verkostotdiden kustannusluettelo (Cost list of network tasks). Verkostosuositus (Network
recommendation) KA 2:06.

* Empower Oy (2007), Eréiden verkkokomponenttien yksikkohintojen maérittely (Definition of the unit prices of
certain network components). Empower Oy 28.2.2007 (available from www.energiamarkkinavirasto.fi).
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the electricity network instead of the unit price of components in accordance with Ap-
pendix B.

The component values for components, the method of value determination of which
deviates from the above (20 and 0.4 kV underground cables, systems, communication
network, 110 kV fields and 20 kV switchgear) will be calculated in accordance with
the principles set out later on in this document.

When determining the replacement value of the electricity network, the unit prices of
network recommendation KA 2:06 will be used as such with respect to the following
component groups:

e transformer substations

e transformers

e 20 kV overhead lines

e 0.4 kV overhead lines

e assembly cabinets and fuse breakers
e 20 kV disconnectors and switches

e energy metering equipment

With respect to the following component groups, the unit prices and calculation meth-
ods used for determining the replacement value of the electricity network are based on
the unit price study of Empower Oy.

e substations (plots of land, buildings, transformers, 110 kV fields, 20 kV
switchgear)

e light substations

e 45kV, 110 kV and 400 kV lines and disconnecting substations

e 45KV substation structures

e systems (operational monitoring, network and customer data system)
e communication networks in the operational monitoring system

The replacement value of the 110 kV air-insulated and gas-insulated fields and 20 kV
switchgears of substations is calculated by adding to the basic price of switchgears
(includes one 110 kV field) the field-specific price multiplied by the number of addi-
tional fields and with respect to the 20 kV switchgears the price of any earth fault
compensation equipment, ballasts and capacitor batteries. With respect to 110 kV
fields, transformer foundation with substation connections will also be included in the
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replacement value by multiplying the unit price of transformer foundations with the
number of transformers.

The systems are divided into operational monitoring, network and customer data sys-
tems. The replacement value of the operational monitoring system is calculated by
adding to the basic system price the substation-specific and disconnector station-
specific extra price, which has been multiplied by the number of remote-controlled
disconnector stations. The replacement value of the communication network of the
operational monitoring system is calculated correspondingly by adding to the basic
price of the communication system the station-specific extra price multiplied by the
number of 110 kV substations and 20 kV park and property transformers. The re-
placement value of network and customer data systems is calculated by adding to the
system-specific basic prices the extra prices multiplied by the number of customers in
electricity network operations.

The replacement value of 20 kV and 0.4 kV underground cables will depend on the
fact whether the cables are located in an urban, suburban or rural area. In medium-
voltage networks, an urban area (difficult) is defined, for the purpose of determining
the network value, as an area in which the combined share (the ratio of cables to cable
ditches) is no less than 1.3. A suburban area (normal) is defined as an area in which
the combined share is no less than 1.2 and a rural area (easy) is one in which the com-
bined share is no less than 1.1. Correspondingly, in low-voltage networks, an urban
area is defined as an area in which the combined share is no less than 2, a suburban
area as one in which the combined share is no less than 1.75, and a rural area as one in
which the combined share is no less than 1.5.

Share of combined use
(underground cable length/cable ditch length)

20 kV network

0.4 kV network

Urban area 1.3 2
Suburban area 1.2 1.75
Rural area 1.1 1.5

Table 1. Combined share of underground cables in different types of areas.

During the first regulatory period, the Energy Market Authority gathered from the
network operators percentual information on the network operator’s ditching rate (di-
vision of the cable network administered by the network operator into urban, suburban
and rural networks). The percentages of the ditching rates defined in the first regula-
tory period will also be applied in the second regulatory period. The network operator
may change them for the second regulatory period only in exceptional circumstances.
In such a case, the network operator must present reasons for the change.

The Energy Market Authority will not gather information about the lengths of cable
ditches from the network operators. For this reason, when calculating the replacement
values of underground cable networks in various areas, the cost of trenching work in
accordance with network recommendation KA 2:06 (the cost of trenching work when
the ratio of cables to cable ditches is 1), presented in Appendix B, will be adjusted by
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dividing it with the coefficient describing the area-specific share of combined use
(Table 1). The material and installation costs of the cable will be taken into account as
the unit price in accordance with network recommendation KA 2:06, as presented in
Appendix B.

2.1.1.2 Calculating the net present value of the electricity network

When passing to the second regulatory period, there will be changes in the grouping
of network components and in the unit prices. The changes in unit prices for various
network components will be different. When passing from the first regulatory period
to the second, efforts will be made to maintain the continuity of the net present value
of the electricity network so that the percentage of net present value of the network
(ratio of the net present value and replacement value) would remain as unchanged as
possible despite changes in the grouping of network components and unit prices. On
the other hand, at the same time, efforts will be made to keep the amount of informa-
tion gathered from the network operators and the calculation as simple as possible.

In the first year of the second regulatory period, i.e. in 2008, the net present value of
the electricity network (NPVags) Will be calculated using the percentage of the net
present value (NPV%3007) calculated with the ratio of the net present value and re-
placement value in the last year of the first regulatory period, i.e. 2007, and the re-
placement value of the first year of the second regulatory period (RV2g0s). Further-
more, when calculating the net present value, investments in the electricity network
made in 2007 (INV2007) and the imputed straight-line depreciation determined from the
replacement value of the electricity network at the beginning of 2008 (SLD2gs) will
be taken into account. With respect to one component or component group i, the net
present value in 2008 (NPV200s,i) Will be calculated as follows:

NPVZOOB,i = (RVZOOB,i * NPV%ZOO7,i) + INV2007,i - SLDZOOB,i

where

NPV 500 i = Net present value of component or component group i in 2008.

RV 08,1 = Replacement value of network components in component or
component group i in 2008. Replacement value denotes the cost
that would incur when constructing the network component per-
taining to the component or component group in question at the
2008 cost levels.

NPV %,y,; = Percentage of net present value of component or component

group i in 2007. The percentage of net present value means the
ratio of the component or component group-specific net present
value in the last year of the first regulatory period (2007) to the
corresponding replacement value.
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INV 007 | = Investments in component or component group i in 2007 in the

2008 value of money. Investments mean any replacement and ex-
pansion investments in the component group during 2007 calcu-
lated with the 2008 unit prices.

SLD g = Imputed straight-line depreciation determined from the replace-

ment value of component or component group i in the calculation
situation on 1 January 2008.

The net present value of the entire electricity network in 2008 will be obtained by add-
ing up the component-specific net present values calculated in the way presented
above.

n

NPV 005 = Z[(RVZOOBJ * NPV%zom,i )"’ INV2007,i - SLDZOOS,i]

i=1

If at the beginning of the second regulatory period the network operator has compo-
nents that have not been presented as separate components when investigating the
network value in the first regulatory period, the network operator has an opportunity
to notify the lifetime of the component in question to the monitoring data system of
the Energy Market Authority. Regardless of the lifetime selected by the network op-
erator, 50% of the replacement value of the component will be used when calculating
the net present value of the component in question. Components, the lifetime of which
the network operator may notify to the system, include pole reclosers, 20 kV recloser,
switching and control substations, cabled disconnecting substations, remote control
equipment for the transformer substation, 1,000 V protective equipment, 110 kV line
disconnectors, 45 kV disconnector substations, communication networks of the opera-
tional monitoring system, energy metering equipment, substation buildings, 110 kV
light substations, transformer foundations and connections, and protection and auto-
mation in both gas and air-insulated substations. With respect to other components,
changing the lifetimes by the network operator is possible only for extremely good
reasons.

In the next years of the monitoring period, the net present value of the electricity net-
work (NPV;) in the 2008 value in money will be calculated on the basis of the net pre-
sent value of the previous year, the previous year’s imputed straight-line depreciations
to be made on the network assets and the previous year’s network investments based
on the standard prices and notified by the network operator, as follows:

NPV, = Zn:(NPVHJ ~SLD, ,; +INV, ;)

i=1
where

NPV, _; = Net present value of component or component group i in the year
t-1 in the 2008 value of money.
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SLD,; = Straight-line depreciation calculated from the replacement value

of component or component group i in the year t-1 in the 2008
value of money.

INV,_; = Replacement and expansion investments in component or com-
ponent group i in the year t-1 calculated with the 2008 unit prices.

The calculation method of straight-line depreciations on the network, calculated com-
ponent-specifically from the replacement value each year, is presented in more detail
in chapter 5.5.1.

Network investments here mean both replacement and expansion investments in total.
Network investments are reported to the monitoring data system of the Energy Market
Authority in numbers or meters (as quantity data), and the investment cost in euros
will be calculated on the given information, using unit prices of network components
in accordance with Appendix B.

The Energy Market Authority will notify the network operators each year during the
second regulatory period the net present values of the electricity networks according
to the situation at the beginning of January, calculated on the basis of the above
method, by the end of the year in question.

2.1.1.3 Electricity networks purchased during the regulatory period

If the extent of the network operator’s electricity network essentially changes during
the regulatory period, for example, as a result of an acquisition, the replacement and
net present values of the electricity network subject to the acquisition will be deter-
mined annually over the entire second regulatory period, as would be done without the
acquisition.

In an acquisition, in which only part of the network assets of the network operator
party to the transaction is assigned to a new owner, the replacement values of the elec-
tricity networks thereby created will be derived on the basis of the component group-
specific replacement values using the component-specific standard costs in accor-
dance with Appendix B or any enterprise-specific unit costs that may have been ap-
proved in the first year of the regulatory period. The net present value of the electricity
network subject to acquisition will be calculated from the replacement value of the
network on the basis of component group-specific lifetime and average age data noti-
fied by the network operator. The net present value of the purchased electricity net-
work will be obtained by adding together the component group-specific net present
values.

With respect to one component or component group i, the net present value (NPV)) in
the 2008 value in money will be calculated as follows, when the replacement value of
the component group or component (RV;) is known in the 2008 value in money:
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average
age,;
l— g [}

lifetime,

x RV

where

NPV, = Net present value of component or component group i in the 2008
value of money.

RV. = Combined replacement value of component or all network com-

ponents in component group i in the 2008 value of money. The
replacement value denotes the cost that would be incurred when
constructing the component or network components pertaining to
the component group in question at current cost levels.

lifetime, = Lifetime of component or network components in component

group i. The lifetime denotes the period for which a network
component is in actual operation before it is replaced (technical-
financial lifetime).

average
age,

=  Average age of component or network components in component

group i. The average age denotes the average value of the age
data of the network components in the component group
weighted by their replacement values. The average age is defined
as an average value for individual network components.

If the network operator is unable to notify the Energy Market Authority of the average
age data of all component groups of the purchased network, 50% of the replacement
value of a corresponding component group will be used as net present value in the
calculation for all of the component groups of the purchased network.

The Energy Market Authority will notify the network operator of the replacement and
net present value of the network transferred in the acquisition by the end of the year
following the acquisition. The Energy Market Authority must be notified of any
changes in the network assets by the end of March following the year of the acquisi-
tion.

2.1.1.4 Value of the electricity network in the assessment of the value of capital invested in

network operations

When calculating the amount of capital invested in the electricity network operator’s
network operations, the Energy Market Authority will use the net present value of the
electricity network in the situation at the beginning of the year under review, adjusted
to the value of money in the year under review, instead of the value of electricity net-
work entered annually in the balance sheet as the value of the electricity network.
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The net present value of the network in the situation at the beginning of the year under
review calculated with the method described in chapter 2.1.1.2 is always in the 2008
value of money. To calculate the amount of capital invested in the electricity network
operator’s network operations in 2009-2011, the Energy Market Authority will corre-
spondingly adjust the net current value of the network in the situation at the beginning
of the year under review calculated in the 2008 value of money to the value of money
at the beginning of the year in question to correspond with the change in the value of
money. The adjustment will be made on the basis of the building cost index
(1995=100) so that the average building cost index for April-June 2007 will be used
as the index corresponding to the 2008 value of money, and the average for April-
June of the previous year to the year in question will be used as the index correspond-
ing to the value of money in the other years of the regulatory period. The selection of
the index used is dealt with in further detail in chapter 5.6.4.2.

In the second regulatory period in 2009-2011, the net present value of the network
corresponding to the situation at the beginning of year t calculated in the 2008 value
of money will be adjusted to correspond with the value of money in year t with the
following formula:

_ BCIl,

NPVt,adjusted - X NPVt
I2007

where

NPV, .uses =  Net present value corresponding to the situation at the beginning
of year t, adjusted to the value of money in year t

BCl; =  The average of the building cost index (1995=100) index figures
for April-June in year t.

NPV, =  Net present value corresponding to the situation at the beginning

of year t, calculated in the 2008 value of money
2.1.1.5 Annually notifiable data

In the second regulatory period, the Energy Market Authority will gather at annual in-
tervals the information required for determining the replacement and net present val-
ues of the electricity network.

During the second regulatory period, the network operators shall notify the Energy
Market Authority annually by the end of March of the quantity data of network com-
ponents pertaining to the network under their administration and in actual use through
the electronic monitoring data system and classified in accordance with Appendix B,
corresponding to the situation on the first day of January in the year in question, and
the quantity data of components invested in and removed from the network for the du-
ration of the year preceding the year in question.
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In the event that the network operator has leased a network it possesses in whole or in
part, the leasing arrangement is dissolved when calculating reasonableness of pricing,
and therefore the network operator must also annually notify the Electricity Market
Authority of the corresponding data on any network that it has leased.

2.1.2 Principles for the valuation of other long-term assets

With respect to other long-term assets, the Energy Market Authority will generally not
adjust the book value of balance sheet items to their net present value in connection
with the supervision of reasonableness of pricing. If assets included in the value de-
termination of the electricity network are also included in balance sheet assets other
than the electricity network assets, they are eliminated from the balance sheet of the
electricity network business when determining the capital invested in the network op-
erations, and will be replaced by the net present value of the electricity network as
presented above.

Report No. 56/1994 of the Commerce Committee of the Finnish Parliament, concern-
ing the Government Bill for the Electricity Market Act, takes a view of acquisitions, in
which the sum paid for the electricity business exceeds the current value of the assets.
In the view of the Commerce Committee, commercial thinking in the electricity indus-
try must not mean that users of electricity are required to compensate for the capital
costs of a previously existing electricity network for a second time. In its statement,
the Committee stresses that supervision of reasonableness in pricing under the Elec-
tricity Market Act must be based on the true market values of the fixed assets of en-
terprises and not on the values of securities that may have been inflated by specula-
tion.

Based on the above, the Energy Market Authority deems that the company’s goodwill
value in the balance sheet, realised in connection with an acquisition, describes an in-
tangible asset that is not possible to allocate to other assets. The Energy Market Au-
thority will adjust the book network assets to the net present value, which describes
the market value of the enterprise’s network assets in the supervision of reasonable-
ness of pricing. For this reason, the Energy Market Authority will eliminate the unal-
located goodwill value from the balance sheets in calculations of the reasonableness of
pricing. Correspondingly, the Energy Market Authority will eliminate any deprecia-
tion of goodwill value entered in the profit and loss account in calculations on actual
adjusted return of the network operator's network operations (see chapter 5.5 for fur-
ther details).

The Energy Market Authority will eliminate investments with long-term assets from
the balance sheet. Investments with long-term assets include, e.g. profit-seeking in-
vestments or investments aiming for expansion of business operations. These kinds of
investments cannot be regarded as necessary with respect to actual electricity network
operations, due to which it is also not justified to include them in any part in the capi-
tal invested in network operations for which the Energy Market Authority calculates a
permitted reasonable return. For this reason and for the sake of clarity in the regula-
tion model, the Energy Market Authority has decided to eliminate all investments
from the network operator’s balance sheet. Correspondingly, the Energy Market Au-
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thority will also eliminate any financial income corresponding to investment in calcu-
lations on actual adjusted return of the network operator's network operations.

2.1.3 Principles for the valuation of current assets

2.1.3.1 Financial assets

According to chapter 4, section 4 of the Accounting Act (1336/1997), financial assets
include cash, receivables and financial assets that are temporarily in another form.
When taking financial assets into account in the assessment of the value of capital in-
vested in network operations in the second regulatory period, the Energy Market Au-
thority will apply a method based on the decisions made by the Market Court on 21
December 2006 on the complaints against the confirmation decisions issued for the
first regulatory period.” The Market Court has dealt with the elimination of financial
assets in methods concerning the electricity network operator’s earnings from network
operations and stated in its decisions that the management of financial assets is not ac-
tual electricity network operations in financing theory and in no part is it justifiable to
be included in assets invested in network operations, on which a reasonable return is
calculated.

The Energy Market Authority will eliminate the financial assets entered in the balance
sheet in their entirety. The financial assets to be eliminated include items Short and
Long-Term Receivables, Financial Instruments and Cash and Bank Receivables under
assets in the balance sheet, as well as comparable items. Correspondingly, the Energy
Market Authority will also exclude financial income from the adjusted earnings from
network operations in calculations of the reasonableness of pricing. This means that
financial income received by the network operator will not affect the evaluation of the
reasonableness of pricing.

However, electricity network operations require certain financial assets, on the one
hand, to make regular payments when the company's payment transactions to a certain
extent unavoidably take place at different times from cash payments and, on the other
hand, to make provisions for unexpected expenses. Consequently, the cost arising
from financial assets, which are necessary in order to safeguard network operations
must be taken into account in some way when estimating the reasonableness of earn-
ings from network operations and the transmission service charges.

The Energy Market Authority will take the cost arising from the financial assets nec-
essary for safeguarding network operations into account with a method corresponding
to the way confirmed in the decisions of the Market Court, in which case the cost aris-
ing from the financial assets necessary for the network operations will be taken into
account as a reduction when calculating the actual earnings. The amount correspond-
ing to one-twentieth of the network operator’s net sales is taken into account in the
balance sheet under items Short and Long-Term Receivables, Financial Instruments
and Cash and Bank Receivables as the necessary financial assets to safeguard network
operations.

® Market Court decisions 21.12.2006 Nos. 270/2006 and 271-344/2006.
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The cost arising from the financial assets necessary to safeguard network operator’s
network operations is calculated by multiplying the above-mentioned share of the fi-
nancial assets entered in the balance sheet by the cost of interest-bearing debts used in
the calculation of the weighted average cost of capital (WACC), which is described in
chapter 3.3.

2.1.3.2 Inventories

With respect to inventories, the Energy Market Authority will primarily use the capital
items entered in the balance sheet when determining the capital invested in network
operations in calculations of the reasonableness of pricing.

2.2 Dividing invested capital into equity and debts

The adjusted liabilities side of the balance sheet for the electricity network operator’s
network operations will be determined by dividing the capital invested in the network
operator’s electricity network operations into equity, interest-bearing debts and inter-
est-free debts. The calculation will allow for the adjustments described in the next
chapters of this document and will be prepared in the form of an adjusted balance
sheet.

The net sum of the adjustments made to the assets side of the balance sheet and en-
tered in equity will be used as an equalisation item in the adjusted balance sheet. The
result of the calculation will be used when calculating the reasonable return on the
network operator's network operations.

2.2.1 Interest-free debts

With respect to determining interest-free debts, the Energy Market Authority will ap-
ply in the second regulatory period the same method as in the first regulatory period in
the calculations concerning the electricity network operator’s return on network opera-
tions.

According to the decision by the Accounting Board (1650/2001), any electricity dis-
tribution network connection charges that are transferable or refundable are to be en-
tered under item ‘Other debts’ included in the debts group on the liabilities side of the
balance sheet. It is recommended that the title ‘Connection charges and other debts’ be
used for this item of the balance sheet. Separate presentation of connection charges ei-
ther in the balance sheet or in the notes to the financial statement is justified in order
to provide a correct and accurate description and to clarify the balance sheet items.
Connection charges that are transferable but not refundable must be entered as income
under earnings in the financial statement. A connection charge is credited at the stage
when the connection agreement has taken effect and electricity supplies have begun.
Increased connection charge and additional connection charge will be treated for ac-
counting purposes in the same way as the actual connection charge.

It is the view of the Accounting Board (1650/2001) that for the subscriber this is a re-
mittance based on customer relationship, and not a capital remittance related to own-
ership. Despite the fact that refunds are rarely made, even a formal refunding term
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gives the connection charge the character of a debt. As distinct from other long-term
debts, connection charges involve no interest liabilities, i.e. they are interest-free debts
by nature.

Based on the above, the Energy Market Authority will treat the accrued refundable
connection charges entered in the balance sheet by 31 December 2004 as interest-free
debt in the calculations concerning the electricity network operator's return on net-
work operations.

From the beginning of 2005, new refundable connection charges have not increased
the interest-free capital in the calculations concerning the electricity network opera-
tor’s return on network operations even if the network operator has entered them in
the balance sheet. Therefore, since 2005, a change in the value of network correspond-
ing to the net change in the accrued connection charges in the balance sheet will be
entered as equity through the adjusted equalisation item in calculations concerning the
electricity network operator’s return on network operations in accordance with chapter
2.2.3.

Since the beginning of 2005, the Energy Market Authority has treated the annual net
change in the transferable and refundable connection charges entered in the balance
sheet (additions to connection charges in the balance sheet deducted by the returned
connection charges) as an item comparable to the income from network operations in
the year in question in calculations concerning the electricity network operator’s re-
turn on network operations in accordance with chapter 5.8.

On the basis of the procedure, network operators are in an equal position in calcula-
tions concerning the electricity network operator’s return on network operations re-
gardless of the fact whether they enter the connection charges in the balance sheet as
refundable connection charges or as income in the profit and loss account. For this
reason, the network operators shall report to the Energy Market Authority any addi-
tions and refunds of refundable connection charges entered in the balance sheet each
year.

The short-term debts entered in the balance sheet (e.g. accounts payable, accrued
charges and deferred credits, other short-term debts) will also characteristically consti-
tute interest-free debts in calculations of the electricity network operator’s return on
network operations.

2.2.2 Interest-bearing debts

With respect to determining interest-bearing debts, the Energy Market Authority will
apply in the second regulatory period the same method as in the first regulatory period
in the calculations concerning the electricity network operator’s return on network op-
erations.

Interest-bearing debts entered in the balance sheet will be included as such in calcula-
tions concerning the electricity network operator’s return on network operations. In-
terest-bearing debt items include long-term bank, pension fund and other loans and the
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instalments payable thereupon that are shown in the balance sheet under short-term
debts.

A capital loan denotes a loan, the terms of which resemble equity both in respect of
repayment and the terms of payment of any consideration. The basic purpose of a fi-
nancing arrangement is to strengthen the balance sheet of the financing institution by
means of an instrument that is nevertheless more flexible than fixed equity investment
in the institution. Capital loans may also be used as normal venture capital instru-
ments.

A capital loan is the only form of debt finance that is regulated by the Companies Act.
According to chapter 12, section 1, paragraph 1 of the Companies Act (624/2006),
other debts of the company take priority over a capital loan. Furthermore, according to
chapter 12, section 2, paragraph 4 of the Companies Act, capital loans shall be entered
in the balance sheet as a separate item.

The Energy Market Authority will treat capital loans and other loans taken from the
owners as interest-bearing debts in calculations concerning the electricity network op-
erator’s return on network operations.

2.2.3 Equity

With respect to determining equity invested in network operations, the Energy Market
Authority will apply in the second regulatory period mainly the same method as in the
first regulatory period in the calculations concerning the electricity network operator’s
earnings from network operations.

Equity as such according to the balance sheet of the network operator's electricity
network operations and the share of equity included in the accrued adjusting entries
for the financial statements, i.e. voluntary provisions and depreciation difference, will
be viewed as shareholder’s equity in the review. The share of equity included in the
accrued adjusting items for the financial statements will be calculated by deducting
from the accrual the deferred tax liability at the time of the review according to the
current rate of corporation tax from network operators who are subject to corporation
tax.

Granted group contribution, which is an item of a profit distribution nature and would
be entered in the balance sheet under Profit for the Financial Period in a company op-
erating without a Group structure, is also regarded as equity. For companies with and
without a group structure to be treated equally with respect to other network operators,
the amount of equity in the granted group contribution (the amount of granted group
contributions deducted by the current rate of corporation tax) will be returned to the
company's equity and, correspondingly, an equal share of equity in the paid group
contribution will be deducted from the company’s interest-free debts.

Correspondingly, the received group contribution is also an item of a profit distribu-
tion nature, which will reduce the loss for the financial period. Without group struc-
ture, the loss would be entered in the company’s balance sheet under Loss for the Fi-
nancial Period. For companies with and without a group structure to be treated equally
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with respect to other network operators, the received group contributions will be de-
ducted from the company’s equity and, correspondingly, the amount of group contri-
butions will be deducted from the company’s receivables. The receivables will be
eliminated in accordance with chapter 2.1.3.1, taking into account the amount of re-
ceived group contributions in the elimination.

Furthermore, the *equity equalisation item’ balancing the assets and liabilities sides of
the balance sheet will also be appended to the adjusted equity.

2.2.4 Adjusting entries for the financial statements and mandatory provisions

The accrued adjusting entries for the financial statements entered in the balance sheet
(accrued depreciation difference and voluntary provisions) will be divided in calcula-
tions concerning the electricity network operator’s return on network operations into
equity and interest-free debts so that a share of deferred tax liability included in them
is assigned to interest-free debts in the adjusted balance sheet and the remainder is as-
signed to equity. The amount according to the current rate of corporation tax in the
year under review will be calculated from the accrued adjusting entries as the share of
deferred tax liability.

The mandatory provisions entered in the balance sheet will be assigned in full to inter-
est-free debts. The deferred tax receivable included in the mandatory provisions will
be eliminated as an item pertaining to the financial assets, but is taken into account as
a deduction in the calculation of the cost arising from the financial assets necessary to
safeguard network operations, as presented in chapter 5.9. The amount not higher than
the current rate of corporation tax in the period under review will be taken into ac-
count as deferred tax receivable.

2.3 Summary of assessment of the value of capital invested in network operations

The following table (Table 2) shows, in the form of a balance sheet calculation, the
simplified principle of adjusting the balance sheet assets for network operations to be
performed in calculations of the electricity network operator’s return on network op-
erations.
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Assets
Unbundled balance sheet

Long-term assets
Electricity network

Goodwill
Investment

Other non-current assets

Current assets
Inventory
Short and long-term receivables
Financial instruments
Cash and bank receivables

Adjusted balance sheet

Long-term assets

Electricity network at net present value

Other non-current assets (book value)

Current assets
Inventory (book value)

Total assets

Total of adjusted balance sheet

Table 2. A simplified principle for adjusting the assets side of the balance sheet.

The following table (Table 3) shows, in the form of a balance sheet calculation, the
simplified principle of adjusting the liabilities side of the balance sheet for network
operations to be performed in calculations of the electricity network operator’s return

on network operations.
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Equity and liabilities
Unbundled balance sheet

Equity
Share capital
Capital loans

Accrued adjusting items for the

financial statements
Depreciation difference and
nrovisions

Mandatory privisions
Mandatory provisions

Liabilities
Interest-bearing
Interest-bearing debts

Interest-free
Interest-free debts

Refundable connection charges

Adjusted balance sheet

Equity
Share capital (book value)
+ Share of equity in granted group
contributions
Share of equity in depreciation difference
and voluntary provisions

- Group contributions received

Equalisation item in adjusted balance sheet

Debts

Interest-bearing
Interest-bearing debts (book value)
Capital loans (book value)

Interest-free
Interest-free debts (book value)
- Share of equity in granted group
contributions
Connection charges on 31 Dec.2004
(book value)
Mandatory provisions (book value)

Deferred tax liability included in
depreciation difference and voluntary
provisions

Total liabilities

Total of adjusted balance sheet

Table 3. A simplified principle for adjusting the equity and liabilities side of the balance

sheet.
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3 DETERMINING ACCEPTABLE RETURN ON CAPITAL INVESTED IN
NETWORK OPERATIONS

3.1 General grounds

Based on several expert opinions, the Energy Market Authority has selected the
Weighted Average Cost of Capital model (WACC) as the basis for determining an ac-
ceptable return on capital invested in electricity network operations. The Energy Mar-
ket Authority has applied the WACC model in assessing the reasonableness of pricing
of electricity network operations since 1999, and the Supreme Administrative Court
and the Market Court have confirmed with their decisions that the Authority’s assess-
ment method complies with the Electricity Market Act. The fact that the WACC
model is also used as part of the supervisory methods in several other countries also
speaks in favour of using the model.

The financing theory often reviews the reasonable rate of return on capital assets in an
enterprise using a model based on the weighted average costs of capital. This ex-
presses the average costs of capital used by the enterprise, in which the weightings are
the relative values of equity and debts. This approach requires determination of the
costs of equity and debts. The costs of equity and debts are determined separately
when using the Weighted Average Cost of Capital model.

Since 1998, several statements have been issued on using the parameters related to
equity cost and the weighted cost of capital in transmission network operations. The
grounds for applying the WACC model have become established in the regulation of
reasonableness of pricing by the Energy Market Authority, but the expert statements
have included divergent views on the level of variables and parameters of the model.
The statements of experts as the basis for confirmation decisions on the first regula-
tory period of electricity transmission network operations by the Energy Market Au-
thority and of experts used by the concerned parties who appealed against the deci-
sions have been thoroughly assessed in the decisions given by the Market Court on 21
December 2006 (No. 270/2006 and Nos. 271-344/2006). The Energy Market Author-
ity has used the above-mentioned Market Court decisions and expert opinions® as the
basis for selecting the variables in the WACC model presented in the next chapters.T

3.2 Cost of equity

The cost of equity may be estimated using the Capital Asset Pricing Model (CAPM),
according to which the value of expected returns from an investment comprises risk-
free returns and a risk supplement, i.e. it describes the dependency between the returns
requirement on a share involving risk and the risk itself.

® FIM Corporate Finance Oy (2004), Lausunto paaoman keskimaaraiskustannuksen maarittamisesta sahko- ja
maakaasuverkkotoiminnalle (Statement on determining the average cost of capital in electricity and natural gas network
operations). 25.5.2004. PricewaterhouseCoopers (2004), Lausunto koskien séhkdn jakeluverkkotoiminnan pd&doman
keskikustannusta (Statement on the average cost of capital in electricity distribution network operations). 7.4.2004.
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The CAPM used by the Energy Market Authority in the second regulatory period to
describe the cost of equity takes the following form:

CE = Rr + gsset ><(Rm - Rr)+ LP

where
Cc = Cost of equity
R, = Risk-free rate
E. = Beta
R, = Average market returns
R, —R, = Market risk premium
LP = Premium for lack of liquidity

The idea of the model is to describe the investor’s requirement for a higher return in
the longer term from a risk-bearing investment in comparison with a risk-free invest-
ment. Market risk premium helps to show how much more return is required from a
risk-bearing investment than from a risk-free investment. Beta coefficient describes
the amount of risk in the investment in comparison with an average risk-bearing in-
vestment.

Systematic risk describes the sensitivity of the value of equity to general fluctuations
in the market. One of the factors affecting the systematic risk of a share is the financ-
ing structure of the enterprise, i.e. its indebtedness. This refers to the relationship be-
tween the equity and debts of the enterprise. By increasing the amount of debts, an en-
terprise can increase its return for the accounting year, whereupon return on equity of-
ten becomes considerably larger than it would with no increase in debts. However, the
interest payments on debts constitute fixed charges that must be paid regardless of the
degree of profitability of business operations. This means that the high interest costs
caused by rapid borrowing may substantially reduce the earnings of the enterprise dur-
ing an economic downswing. Thus, the impact of debts on return on equity is the re-
verse of the situation that prevails during an economic upswing. This impact of in-
debtedness on return on equity is known as the gearing effect of debts. When increas-
ing the proportion of debts in its financing structure, the enterprise seeks a higher re-
turn on equity, but at the same time takes a greater risk. This in turn increases the sys-
tematic risk of share.

In the CAPM, reasonable rate of return is formed by adding to the risk-free interest a
risk premium calculated by multiplying the market risk premium by the beta coeffi-
cient. Risk premium describes the average rate of return that the shares yield in addi-
tion to the risk-free interest. Beta coefficient, in turn, describes the risk of business
operations or of the enterprise in relations to the average risk on all investments. Pre-
mium for lack of liquidity describes any illiquidity of an investment.
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3.2.1 Risk-free rate

The risk free rate is generally measured using both short (e.g. 3-month Euribor) and
long-term interest rates. A long interest rate, for example the interest rate on a five or
ten-year government bond, may be regarded as a risk-free rate. The risk-free rate gen-
erally used is the return on government bonds, whereupon the main question is the
choice of maturity date, i.e. the loan period. Use of a short maturity (e.g. three
months) may be justified by the fact that short-term bonds do not involve interest-rate
risks in the same way as long-term bonds. On the other hand, the investment horizon
for equity should be several years, which justifies the use of returns on a long-term
bond as an indicator of risk-free interest, whereupon the maturity of the bond will then
correspond to the length of the investment horizon of an equity investment.

Based on expert opinions, the Energy Market Authority’s confirmation decisions on
the first regulatory period chose to use the long-term bond, i.e. the five-year govern-
ment bond interest. According to the Market Court decision, the use of a long-term
bond is justifiable, but the interest of a ten-year bond is more suitable for electricity
transmission network operations.

During the second regulatory period, the Energy Market Authority will use the ten-
year Finnish government bond interest as a risk-free rate based on the Market Court’s
decision of 21 December 2006 (No. 270/2006 and Nos. 271-344/2006). The value of
the parameter used annually in the calculation of reasonable annual return on capital
invested by the network operator in the network operations is obtained from the quota-
tion for a ten-year Finnish government bond according to the Financial Market statis-
tical review published by the Bank of Finland.

In calculations of the network operator’s return on network operations during the sec-
ond regulatory period, the Energy Market Authority will use the interest on a ten-year
Finnish government bond completed in May of the previous year (the May average) as
the risk-free rate for each year.

3.2.2 Risk premium

Risk premium describes the difference between the risk-free rate and the return on eg-
uity investment, i.e. the degree to which the shares have yielded a return exceeding the
risk-free rate. When determining the cost of equity, there is interaction between risk-
free interest and market-risk premium, having an impact on the fact that selection of
risk-free interest affects the amount of risk premium.’

According to the Market Court’s decisions of 21 December 2006 (No. 270/2006 and
Nos. 271-244/2006), using the ten-year government bond interest as risk-free interest
IS in consistent and acceptable relation to the value of risk premium used by the En-
ergy Market Authority.

" PricewaterhouseCoopers (2004), Lausunto koskien sahkén jakeluverkkotoiminnan paioman keskikustannusta
(Statement on the average cost of capital in electricity distribution network operations) 7.4.2004.
PricewaterhouseCoopers (2000), Osakkeiden markkinariskipreemio Suomessa (Market risk premium of shares in

Finland).
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3.2.3 Beta

Based on the Market Court’s decisions and expert opinions, the Energy Market Au-
thority considers that the risk premium of five per cent used until now by the Author-
ity in the assessment of reasonableness of pricing may still be applied in calculations
of the network operator’s return on network operations.

The prior market behaviour of the shares of an enterprise may be used in determining
the beta coefficient. When measuring the beta from the yield data of shares, a regres-
sion equation can be used, in which the share yield is assumed to depend on the gen-
eral stock market index. It can be shown in theory that the beta depends on the cost
structure, degree of indebtedness and growth of the enterprise. In practice, this results
in a convergence of the betas of enterprises operating in the same industry. The beta
coefficient describes the risk element of the enterprise under review in relation to the
average risk element in all investments. Problems arise when determining the risk
based on the exchange, for example, because the rate of share trading is low, in the
choice of an index describing general exchange trends, and in the choice of yield in-
terval.

The Energy Market Authority has assumed that the beta is an industry-specific quan-
tity, i.e. it describes the element of risk pertaining to investment in any enterprise in a
given industry compared with investment in general.

Based on the Market Court decisions of 21 December 2006 (No. 270/2006 and Nos.
271-344/2006), the Energy Market Authority will use the value 0.3 as the asset beta
coefficient in the calculations concerning the network operator’s return on network
operations in the second regulatory period.

For the purpose of determining the costs of equity in calculations of the reasonable-
ness of pricing, the Energy Market Authority will adjust the asset beta to form the eg-
uity beta. To adjust the asset beta into the equity beta, the Energy Market Authority
will apply the following formula allowing for the degree of indebtedness and the rate
of corporation tax:

%uity = gsset X[l+ (l—t)X E]

where
E.ury = Theequity beta corresponding to the capital structure
E.. = The asset beta. During the second regulatory period, the Energy Market

Authority will use 0.3 as the asset beta.

t = The rate of corporation tax during the period under review.
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D/E = The capital structure (gearing). During the second regulatory period, the
Energy Market Authority will apply the same fixed capital structure to all
TSOs.

In the above formula for calculating the equity beta, corporation tax is taken into ac-
count when the enterprise is subject to said tax. Otherwise, a zero rate of corporation
tax will be used in the formula.

3.2.4 Premium for lack of liquidity

In accordance with the Market Court’s decision of 21 December 2006 (Nos. 271-
344), the Energy Market Authority considers that when calculating a reasonable rate
of return on capital invested in electricity network operations in the second regulatory
period, a separate premium for lack of liquidity of 0.2 per cent will be added to return
on equity.

3.2.5 Effect of capital structure

Based on the Market Court’s decisions of 21 December 2006 (No 270/2006 and Nos.
271-344/2006) and on expert opinions®, the Energy Market Authority will apply to all
electricity distribution network operators during the second regulatory period the same
fixed capital structure of 30/70, i.e. the ratio of interest-bearing debts to equity, which
will be used in calculating both the beta and the weighted average cost of capital in-
vested in network operations. According to the Market Court’s decisions of 21 De-
cember 2006 (No. 270/2006 and Nos. 271-344/2006), a fixed capital structure may be
used when assessing the reasonableness of pricing in electricity network operations.

The selected fixed capital structure corresponds to the capital structure of the electric-
ity distribution network operators when network assets have been adjusted for their
net present value.

In the next regulatory periods, the Energy Market Authority may change the capital
structure applied in the calculations of reasonableness of pricing so that the ratio of in-
terest-bearing debts will rise and the ratio of equity will fall.

3.3 Cost of debts

When assessing the profitability of an enterprise, actual interest costs incurred may be
used as an indicator of the cost of debts. On the other hand, the literature on the
WACC model often uses risk-free rate plus the risk premium of debts to indicate the
cost of debts. In compliance with the Electricity Market Act, the cost level of the en-
terprise compared with the costs that the enterprise might feasibly aspire to must also
be taken into account.

& FIM Corporate Finance Oy (2004), Lausunto paaoman keskimaaraiskustannuksen maarittamisesta sahko- ja
maakaasuverkkotoiminnalle (Statement on determining the average cost of capital in electricity and natural gas network
operations). 25.5.2004. PricewaterhouseCoopers (2004), Lausunto koskien séhkdn jakeluverkkotoiminnan pd&doman
keskikustannusta (Statement on the average costs of capital in electricity distribution network operations). 7.4.2004.
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Based on the Market Court decisions of 21 December 2006 (No. 270/2006 and Nos.
271-344/2006) and on expert opinions®, the Energy Market Authority will use the
risk-free interest rate plus a premium of 0.6% as the interest rate for debts in each year
in the calculations concerning the network operator’s return on network operations in
the second regulatory period. The cost of interest-bearing debts may thus be described
by the following formula:

C, =R +0.6%

where
C, = Cost of debts
R = Risk-free rate

r

The Energy Market Authority will use the quotation for a ten-year Finnish govern-
ment bond according to the Financial Market statistical review published by the Bank
of Finland as the risk-free rate.

In calculations of the network operator’s return on network operations during the sec-
ond regulatory period, the Energy Market Authority will use the interest on a ten-year
Finnish government bond completed in May of the previous year (the May average) as
the risk-free rate for each year.

3.4 Calculating a reasonable return

The entire cost of capital, i.e. the average cost of capital invested by the network op-
erator in the network operations, can be calculated using the costs of equity and inter-
est-bearing debts. The Energy Market Authority will use this in the calculations of the
network operator’s return on network operations as a reasonable rate of return on capi-
tal invested in network operations.

Investors of equity and interest-bearing debts impose different earnings requirements
on their investment due to the varying investment risks involved, and so the overall
cost of capital will be a weighted average of the costs of equity and interest-bearing
debts. During the second regulatory period, the Energy Market Authority will use a
fixed capital structure for all electricity distribution network operators, in which the
ratio of interest-bearing debts to equity will be 30/70.

The overall costs of capital will be influenced by the tax effect on debts. Although en-
terprises may deduct their capital interest payments in their tax return, dividends are
only paid from profits after tax, i.e. they do not reduce taxable income. In practice,
this means that the tax authorities will pay the amount of the taxation percentage of

° FIM Corporate Finance Oy (2004), Lausunto paaoman keskimaaraiskustannuksen maarittamisesta sahko- ja
maakaasuverkkotoiminnalle (Statement on determining the average cost of capital in electricity and natural gas network
operations). 25.5.2004. PricewaterhouseCoopers (2004), Lausunto koskien séhkdn jakeluverkkotoiminnan pd&doman
keskikustannusta (Statement on the average costs of capital in electricity distribution network operations). 7.4.2004.
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the enterprise’s interest payments. This tax benefit on debts will reduce the actual cost

of debts.

The weighted average cost of capital after corporation tax, used in assessing the rea-
sonableness of pricing, is calculated as follows:

E D
WACC =C, x +C, x(1-1)x
post—tax E D + E D ( ) D + E
where
WACC . ux = Weighted average cost of capital after corporation tax
C: = Cost of equity
Co = Cost of interest-bearing debts
t = Rate of corporation tax during the period under review
= Amount of interest-bearing debts
E = Amount of equity

The weighted average cost of capital may also generally be calculated by including
the interest-free debts. Correspondingly, several rates of return may be defined for
various capital categories in the calculation, but in this case the number of formula
components will rise correspondingly. The rate of return in interest-free debts is zero
per cent by definition, and therefore there is no need to include interest-free debts in
the formula for calculating the weighted average cost of capital.

As the Energy Market Authority will apply a fixed capital structure of 30/70 (gearing)
during the second regulatory period, the formula for calculating the weighted average
cost of capital after corporation tax in the second regulatory period will take the fol-
lowing form:

WACC ., .. =C. X%Jrc,) x (l—t)x%
where
WACC . ux = Weighted average cost of capital after corporation tax
C: = Cost of equity
Co = Cost of interest-bearing debts
t = Rate of corporation tax during the period under review

A reasonable rate of return on the network operator’s capital invested in network op-
erations in euros after corporation tax is calculated as follows, using the weighted av-
erage cost of capital and the sum of tied-up equity and interest-bearing debts:
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Rk :WACC post—tax x (D + E)
where
Ry post-tax = Areasonable rate of return (EUR) after corporation tax

WACC . ux = Weighted average cost of capital after corporation tax

D
E = Amount of equity

Amount of interest-bearing debts

3.5 Summary of principles for calculating a reasonable return on network
operations

The calculation of reasonable return on the network operator’s capital invested in net-
work operations is based on the weighted average cost of capital (WACC) using a
fixed capital structure. The Energy Market Authority will calculate a reasonable return
on the return on capital invested in electricity network operations (R post-tax) in the year
I after imputed corporation taxes according to the following formula:

70 30
Rk,post—tax,i = [CE,i Xm"‘ Cp, x (l_ti )Xm] x (Di + Ei)

In the formula, the reasonable cost of equity invested in network operations in the year
I (Cg,) will be calculated with the following formula:
30
CE,i = Rr,i + gsset X l+(l_ti)x70 ><(Rm - Rr)+ LP
In the formula, the reasonable cost of interest-bearing debts invested in network op-
erations in the year i (Cp,;) will be calculated with the following formula:

Co; =R, +0.6%

In the above formulae

Ry posttax. = A reasonable return (EUR) on electricity network operations after
corporation tax in the year i

Ce; = Reasonable cost of equity in the year i

Co. = Reasonable cost of interest-bearing debts in the year i

t. = Corporation tax rate in the year i

D, = Amount of interest-bearing debts invested in network operations at

the end of year i
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E, = Amount of equity invested in network operations at the end of year i
R, = Risk-free rate applied to the year i

E.. = The asset beta

R, - R = Market risk premium

LP = Premium for lack of liquidity

The following table shows the parameters applied by the Energy Market Authority to
calculate a reasonable return on capital invested in electricity distribution network op-
erations in the second regulatory period.

Table 4. Parameters for calculating a reasonable return on capital invested in electricity
distribution network operations applied during the second regulatory period.
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4 ASSESSING THE VALUE OF DISADVANTAGE CAUSED BY
ELECTRICITY DELIVERY OUTAGES

The Energy Market Authority considers that the quality of electricity supply by the
electricity distribution network operators must be taken into account in the assessment
of reasonable return on the network operators’ network operations. In terms of the
quality of electricity, the regulation will take into account planned and unexpected
outages in the electricity supply, as well as high-speed and time-delayed autoreclosers.
The principle of taking the quality of electricity into account is that the network opera-
tor should ensure that the sum total of the network operator’s own costs and the costs
arising from outages in the electricity supply to the customers will be minimised.

For the regulation, the outages in the electricity supply shall be evaluated in monetary
value. The most functioning way to evaluate outages in the electricity supply in terms
of social targets is to examine their disadvantage to the customer. In the second regu-
latory period, the Energy Market Authority will take into account the quality of elec-
tricity and the outages in electricity supply in the assessment of electricity network
operator’s return on network operations as a disadvantage to the customers caused by
outages in the electricity supply.

The disadvantage to electricity consumers caused by an outage may be assessed in
monetary value, the amount of which will vary depending on the electricity consumer
subject to the outage and the time and duration of the outage. Assessing the value of
outages in monetary terms will facilitate their inclusion in the regulation model on the
return on electricity network operations.

The monetary evaluation of outages in electricity supply is simpler if the outage
causes an immediate measurable disadvantage to business operations, such as the cost
arising from loss of production as a result of the outage. A disadvantage from an out-
age, for example, for household consumers is more difficult to determine because in
most of these cases the outage will not cause an immediate cost to the customer. In
these kinds of cases, the monetary evaluation of an outage in electricity supply is
based on the consumer’s own idea of the disadvantage caused by the outage. The dis-
advantage to consumers as a result of an outage in electricity supply may be assessed
indirectly by finding out from the customers how much they would be willing to pay
for a better security of electricity supply (Willingness to Pay, WTP) or how much
compensation they would want from a higher number of outages in electricity supply
than at present (Willingness to Accept, WTA).

The disadvantage of outages has been examined in various studies, the first of which
was carried out in Finland in the 1970s and the latest in 2004—-2005 as a joint project
by the Helsinki University of Technology and the Tampere University of Technol-
ogy™. The study carried out in 20042005 is based on an extensive survey focusing

19 Silvast Antti, Heine Pirjo, Lehtonen Matti, Kivikko Kimmo, Mékinen Antti, Jarventausta Pertti (2005): Sahkonjake-
lun keskeytyksisté aiheutuva haitta (Disadvantage caused by outages in electricity supply). Helsinki University of
Technology and Tampere University of Technology, 2005.
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on electricity consumers. The detriment values caused by outages, obtained from the
results of the study, are electricity consumers’ subjective views on the disadvantage
caused by an outage, and the consequent values corresponding to the disadvantage
caused by outages describe the average detriment caused by outages in electricity sup-
ply to various user groups.

When assessing the electricity network operator's return on network operations, the
Energy Market Authority will use the results of the study carried out in 2004—2005 in
the evaluation of the disadvantages caused by outages in electricity supply. These re-
sults have been simplified and revised in order to apply them in the assessment of the
electricity network operator’s return on network operations.

4.1 Calculating the disadvantage caused by outages in electricity supply

In the annual calculation of the disadvantage caused by outages in the electricity sup-
ply of network operators, the Energy Market Authority will take into account the
planned and unplanned outages in long outages and the high-speed and time-delayed
autoreclosers in short outages.

In the calculation, the key figures on the number and duration of outages, describing
outages specific for particular network operators and reported to the Energy Market
Authority by the network operators as instructed by the Authority®*, will be used as
the outage data. The prices used for various outages are based on the results of a study
on the disadvantage of electricity supply outages, which was carried out in 2004—
2005.

Of the key figures describing the outages of each network operator, gathered by the
instruction of the Energy Market Authority, the following will be used in the calcula-
tion of disadvantage caused by outages in the electricity supply (the number in front of
the key figure is the same as the number of the key figure in the instruction):

17) Customer’s average annual outage time weighted by annual ener-
gies, caused by unexpected outages in the 1-70 kV network, h/a

18) Customer’s average annual outage number weighted by annual ener-
gies, caused by unexpected outages in the 1-70 kV network, number

19) Customer’s average annual outage time weighted by annual ener-
gies, caused by planned outages in the 1-70 kV network, h/a

20) Customer’s average annual outage number weighted by annual ener-
gies, caused by planned outages in the 1-70 kV network, number

21) Customer’s average annual outage number weighted by annual ener-
gies, caused by time-delayed autoreclosers in the 1-70 kV network,
number

! Energiamarkkinavirasto: Maarays sahkéverkkotoiminnan tunnuslukujen julkaisemisesta (Provision on the publication
of key figures in electricity network operations). 2.12.2005 (dnro 1345/01/2005)
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22) Customer’s average annual outage number weighted by annual ener-
gies, caused by high-speed autoreclosers in the 1-70 kV network, num-
ber

The following prices will be used for various types of outages when calculating the
disadvantage caused by outages in electricity supply.

Unexpected outage Planned outage PJK AJK

€/kW €/kWh €/kW €/kWh €/kW €/kW
1.1 11.0 0.5 6.8 0.55 11

Table 5. Prices in the 2005 monetary value used when calculating the disadvantage
caused by outages in electricity supply.

The prices for various types of outages, used in the calculation of the costs of outages
in the electricity supply and presented in the above table (Table 5), are based on the
results of the study entitled S&hkdnjakelun keskeytyksista aiheutuva haitta (Costs of
electricity supply outages). The prices of outages obtained as the result of the study
have been revised so that, combined with the key figures on outages, gathered by the
Energy Market Authority annually from the distribution network operators, the cost of
electricity supply outages will describe the cost for the customers as accurately as pos-
sible. A description of the way the results of the original study have been revised is
presented in the end reports of studies commissioned by the Energy Market Authority
from the Lappeenranta University of Technology and the Tampere University of
Technology™**®.

The figures based on the ‘Costs of electricity supply outages’ study, presented in the
above table (Table 5), correspond to the prices of various outages at the price level of
the time the study was carried out, i.e. in 2005. In the calculation during the second
regulatory period, the annual outage costs will be adjusted to correspond with the
price level of the year under review. The adjustment will be made on the basis of the
building cost index (1995=100) so that the average building cost index for April-June
2004 will be used as the index corresponding to the 2005 value of money, and the av-
erage for April-June of the year prior to the year in question will be used as the index
corresponding to the value of money in the year under review. The selection of the in-
dex used is dealt with in further detail in chapter 5.6.4.2.

In the assessment of the electricity network operator’s return on network operations,
the actual disadvantage to the customer caused by electricity supply outages (hereinaf-
ter also the same as the outage cost) in the year i (DCOyy) in the value of money in the
year k will be calculated with the following calculation formula (the prices of Table 5

12 Honkapuro Samuli, Tahvanainen Kaisa, Viljainen Satu, Lassila Jukka, Partanen Jarmo, Kivikko Kimmo, Mékinen
Antti, Jdrventausta Pertti (2006): DEA-mallilla suoritettavan tehokkuusmittauksen kehittdminen (Development
efficiency measurement performed with the DEA model). Lappeenranta University of Technology 8.12.2006 (available
from www.energiamarkkinavirasto.fi)

3 Honkapuro Samuli, Tahvanainen Kaisa, Viljainen Satu, Partanen Jarmo, Mékinen Antti, Verho Pekka, Jarventausta
Pertti (2007): Keskeytystunnuslukujen referenssiarvojen méérittdminen (Determining the reference values in outage key
figures). Lappeenranta University of Technology and Tampere University of Technology 18.5.2007 (available from
www.energiamarkkinavirasto.fi)
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above will be used as the prices for disadvantages caused by various types of outages

to the customer):

OTunexp,t x hE,unexp +ONunexpt x hW unexp +
' ' W
DCOt,k = OTpIan,t X hE,plan + ON plan,t X hW,plan + X (Tt] X (l+ ABCI k)

TDA, x h;p, + HSA, xh

where

DCO,, =

OoT =

unexp,t

h =

E,unexp

ON =

unexp,t

hW,un exp =

oT =

plan,t

E,plan

ON =

plan,t

hW,pIan =

TDA, =

t
hsa

Actual disadvantage (outage cost) caused by electricity supply

outages to the customers of the network operator in the year t in
the value of money of the year k.

Customer’s average annual outage time weighted by annual ener-

gies, caused by unexpected outages in the 1-70 kV network in the
year t, hour

Price of disadvantage caused by unexpected outages to the cus-
tomer, EUR/kWh, in the 2005 value of money.

Customer’s average annual number of outages weighted by an-

nual energies, caused by unexpected outages in the 1-70 kV net-
work in the year t, number.

Price of disadvantage caused by unexpected outages to the cus-
tomer, EUR/KW, in the 2005 value of money.

Customer’s average annual outage time weighted by annual ener-

gies, caused by planned outages in the 1-70 kV network in the
year t, hour

Price of disadvantage caused by planned outages to the customer,
EUR/KWH, in the 2005 value of money.

Customer’s average annual number of outages weighted by an-

nual energies, caused by planned outages in the 1-70 kV network
in the year t, number.

Price of disadvantage caused by planned outages to the customer,
EUR/KW, in the 2005 value of money.

Customer’s average annual outage number weighted by annual

energies, caused by time-delayed autoreclosers in the 1-70 kV
network in the year t, number
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hTDA

HSA,

hHSA

T

t

ABCI,

Price of disadvantage caused by time-delayed autoreclosers to the
customer, EUR/KW, in the 2005 value of money.

Customer’s average annual outage number weighted by annual

energies, caused by high-speed autoreclosers in the 1-70 kV net-
work in the year t, number

Price of disadvantage caused by high-speed autoreclosers to the
customer, EUR/KW, in the 2005 value of money.

The amount of energy transferred to the users from the network

operator’s network with a voltage of 0.4 kV and 1-70 kV in the
year t, KWh.

Number of hours in the year t.

Change in the building cost index for the year k.

The change in the building cost index in the above formula for calculating outage
costs for the year k will be calculated with the following formula:

ABCI, =

where

ABCI,

BCI,

BCl,,
BCI 2004

Change in the building cost index for the year k.

The average of the building cost index (1995=100) index figures
for April-June in the year k.
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4.2 Determining the reference level of disadvantages caused by outages in
electricity supply

In the calculation of adjusted return on the electricity distribution network operator’s
network operations, the actual outage costs are compared with the reference level of
the disadvantage caused by outages in the electricity supply, which is determined for
the network operator. The determination of the reference level for network operator’s
outage costs is mainly based on the results of a study conducted by Lappeenranta Uni-
versity of Technology and Tampere University of Technology™.

The reference level for the outage costs used should as far as possible reflect the nor-
mal quality level for electricity characteristic of the network operator so that the in-
centive having an effect through quality (bonus from improved quality in electricity or
sanction from diminished quality level) would direct the network operator to act in the
correct way. When determining the reference level, it should also be taken into con-
sideration that previous investments carried out by the network operator having an
impact on the quality of electricity will also be taken into account in the pricing of
network operations by including them in the capital invested in network operations,
and that way the network operator will gain a profit from these investments. If the
network operator has been able to improve the quality of its electricity supply with
previous measures to a greater extent than the other network operators and, due to
these measures, the actual outage costs of the network operator in 2005 and 2006 have
been lower in relation to the other network operators, these matters will be taken into
account in the second regulatory period in the way described in chapter 5.6 in both the
efficiency measurement on network operators and in the enterprise-specific efficiency
target set on the basis of the measured results.

When determining the reference level for the network operator’s outage costs, the
network operator’s actual outage data should be used primarily for a sufficiently long
time period. In its study of 8 December 2006™, Lappeenranta University of Technol-
ogy presents that a suitable time period for taking the network operator’s outage key
figures into consideration in the regulation is four years.

When determining the reference level for outage costs using the network operator’s
actual outage data for a sufficiently long time period, the lack of such material is a
practical problem. The Energy Market Authority has gathered energy-weighted key
figures from network operators since 2005, and therefore only the material on 2005
and 2006 would be available for determining the reference level for outage costs be-
fore the beginning of the second regulatory period. However, the use of two years’
material involves a significant error possibility, and therefore it is not possible to de-

 Honkapuro Samuli, Tahvanainen Kaisa, Viljainen Satu, Partanen Jarmo, Mékinen Antti, Verho Pekka, Jarventausta
Pertti (2007): Keskeytystunnuslukujen referenssiarvojen maérittdminen (Determining the reference values of outage key
figures). Lappeenranta University of Technology and Tampere University of Technology 18.5.2007 (available from
www.energiamarkkinavirasto.fi)

> Honkapuro Samuli, Tahvanainen Kaisa, Viljainen Satu, Lassila Jukka, Partanen Jarmo, Kivikko Kimmo, Mékinen
Antti, Jarventausta Pertti (2006): DEA-mallilla suoritettavan tehokkuusmittauksen kehittdminen (Development of
efficiency measurement performed with the DEA model). Lappeenranta University of Technology 8.12.2006 (available
from www.energiamarkkinavirasto. fi)
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termine the reference level in an equal way only on the basis of material for these
years.

As the energy-weighted outage key figures are required for a longer period than two
years in order to determine the reference level for outage costs, the reference level
cannot be determined before the start of the second regulatory period based on the
network operators’ actual outage data gathered before the regulatory period. The
study of Lappeenranta University of Technology and Tampere University of Technol-
ogy dated 18 May 2007 also examined the applicability of other outage data gathered
by the Energy Market Authority since 1996 in the determination of the reference level.
Based on the study, however, this procedure includes significant error possibilities,
and therefore previously gathered outage data cannot be used in a sensible way when
forming the reference level for outage costs.

If the outage costs were to be included in the regulation model since the beginning of
the second regulatory period, the key figures gathered during the regulatory period
would also have to be used when determining the reference level. In this method, the
reference levels of the outage costs would not be known by the network operators be-
fore the beginning of the regulatory period but, on the other hand, they would know
the method for determining the reference level. Therefore, the network operators
would be able to calculate the impacts of changes in the outage costs on a permitted
return during the regulatory period. If the set target is to use the data material for four
years, as presented in the study of Lappeenranta University of Technology dated 8
December 2006, as the basis for determining the reference level, the reference level
for outage costs can be determined in 2009 at the earliest, at which time there will be
energy-weighted outage key figures available over a period of four years (2005—
2008).

The study of Lappeenranta University of Technology and Tampere University of
Technology dated 18 May 2007 recommends that in various years of the regulatory
period in 2008-2011 the network operator’s average actual outage costs for 2005—
2011 should be used as the reference level for the network operator’s outage costs.
Thus, the actual outage key figures for seven years would form the basis for the refer-
ence level, in which case the significance of the annual random variation in outages
will remain smaller than when using data material for a shorter time period.

Using the average of actual outage costs in 2005-2011 as the reference level of the
disadvantage caused by outages in the network operator’s electricity supply would
mean in practice that it will not be possible to determine the reference level applied in
the second regulatory period until after the end of the second regulatory period. The
Energy Market Authority considers that this may hinder the planning of the network
operator’s pricing during the regulatory period. Furthermore, the actual outage costs in
2008-2011 in the second regulatory period examined in this method will also have an
impact on the reference level applied.

When using the average actual outage costs in 2005-2008 as the reference level for
outage costs during the second regulatory period, the reference level would be based
on material of four years and therefore the method would correspond with the crite-
rion presented in the study of Lappeenranta University of Technology dated 8 Decem-
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ber 2006. The Energy Market Authority considers that this choice would be logical
also in the sense that the average actual costs over four years will be used as the refer-
ence level also with respect to the efficiency target on operational costs, as presented
in chapter 5.6.4.1. The choice is also supported by the fact the reference level for dis-
advantage caused by outages in the network operator’s electricity supply applied dur-
ing the second regulatory period would be known by the network operator already in
2009 and therefore the enterprise will be able to take this better into account in the
planning of pricing during the regulatory period. The Energy Market Authority also
considers that this method would provide better incentives with respect to the seven-
year average for the network operators to also improve the security of supply. In its
statement of 18 June 2007 on the draft of the outline document of 31 May 2007 drawn
up by the Energy Market Authority, the Finnish Energy Industries also proposes that
the reference level should be based on the actual outage costs in 2005-2008.

Based on the above, the Energy Market Authority will use the arithmetic average of
the network operator’s actual outage costs in 2005-2008 adjusted to the value of
money for the year in question as the reference value for the network operator’s out-
age costs in various years of the second regulatory period in 2008-2011. When calcu-
lating the reference value for outage costs to be applied in each year of the regulatory
period, the outage costs in 2005-2008 will still be adjusted so that they will corre-
spond to the outage costs calculated with the annual energy transferred to the cus-
tomer during the year under review. This way, the impact of fluctuation in annual en-
ergy transferred to the customers on the reference value of outage costs will be elimi-
nated. The reference value (DCOx) Of the disadvantage caused by the network op-
erator’s outage costs for the year k during the regulatory period of 2008-2011 will be
calculated using the following formula:

2008
z DCO,, x (Wk]
22008 ' W,

DCOref,k - 4

where

DCO . = The reference value of disadvantage caused by outages in the
network operator’s electricity supply (outage costs) for the year k.

DCO, , = Actual disadvantage caused by electricity supply outages to the
customers of the network operator in the year t in the value of
money of the year k.

W, = The amount of energy transferred to the users from the network
operator’s network with a voltage of 0.4 kV and 1-70 kV in the
year k, kwh.

W, = The amount of energy transferred to the users from the network

operator’s network with a voltage of 0.4 kV and 1-70 kV in the
year t, KWh.
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When the reference level of outage costs is calculated using the average outage costs
in 2005-2008, it may be assumed that the average in this case describes fairly well the
network operator’s normal outage level. A year deviating from the other (normal)
years may occur within the four-year period, in which case there may have been either
an exceptionally large or small number of outages, but using the average for several
years will diminish the impact of a single year on the reference level applied. Conse-
quently, the Energy Market Authority does not consider it necessary to ask the net-
work operators separately for their views on their own normal level of outages.

The network operator’s operating environment may also be taken into account when
determining the reference level of the network operator’s outage costs. Thus, it is as-
sumed that network operators operating in a certain type of environment would have
an opportunity to achieve the same or close to the same outage cost level, and conse-
quently the network operator’s expected level of outage costs can be used at least
partly to explain the factors describing the operating environment. In this study, the
most problematic issue is to determine the factors related to the network operator's op-
erating environment that would as far as possible explain the expected level of the
network operator’s outage costs as a result of the operating environment while treating
different network operators in an equal way. This is particularly problematic with re-
spect to network operators with wide geographical areas of operation with both urban
and rural distribution.

In the factors describing the network operator’s operating environment, examined in
the study carried out at Lappeenranta University of Technology and Tampere Univer-
sity of Technology and dated 18 May 2007, the degree of cabling in the medium-
voltage network and the average energy density of the low-voltage network correlate
best with the key figures used in the calculation of outage costs. When seeking corre-
lations, only material for one year was available on the outage time, due to which the
annual random variations may have an impact on the end result. Another problem was
the fact that the dependency may vary a great deal in terms of individual network op-
erators. Consequently, the study indicated that the reference level of the network op-
erator’s outage costs cannot be determined reliably and equally using the available
factors describing the operating environment. Based on this, the Energy Market Au-
thority will not take the factors describing the operating environment into account
when determining the reference levels of the network operators’ outage costs.

As in the second regulatory period the reference level of network operator’s outage
costs and the actual outage costs will be determined partly on the basis of the outages
for the same years, the impact of change in the outage costs on the adjusted return and
permissible turnover is smaller than in a model where the reference level would have
been determined in advance. Therefore, such network operators who have not previ-
ously improved the quality of electricity and who thus have a higher potential to im-
prove their quality will not gain any particular benefit from the improved quality
compared with those network operators who have already previously improved their
quality.

If there is no network operator’s actual outage data for 2005 or 2006 available to de-
termine the reference level of the network operator’s outage costs and it is subse-
quently impossible to calculate the outage costs for these years, the reference level for
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outages will be calculated using the average outage costs for those years for which the
network operator’s actual outage costs are available. The obligation to report the key
figures describing actual outages is based on a provision by the Energy Market Au-
thority™. Therefore, situations in which the network operator’s actual outage data is
not available for some years in order to determine the reference level of outage costs
are exceptional, and even then it will be a situation where the network operator has not
complied with the Energy Market Authority’s instruction given in 2005.

4.3 Disadvantage caused by outages in electricity supply when calculating the

return on network operations

4.3.1 Taking into account the disadvantage caused by outages in electricity supply

The Energy Market Authority will take into account the disadvantage caused by out-
ages in the network operator’s electricity supply when calculating the actual adjusted
return on network operations. When calculating the network operator’s actual adjusted
return on network operations, the reference level of the network operator’s outage
costs determined in the value of money in the year in question will be compared annu-
ally with the actual outage costs in the year in question as presented in chapter 4.2.
The reference value of the outage cost may vary in different years of the regulatory
period as a result of changes in monetary value.

The reference level of the network operator’s outage costs for the regulatory period
may be determined only after the Energy Market Authority also has the actual outage
data for 2008 at its disposal.

Actual outages include some annual fluctuation. The network operator is unable to in-
fluence actual outages taking place each year and the disadvantage caused by the out-
ages to their full extent. Therefore, the annual outage costs may be partly higher or
lower than the reference level of outage costs also regardless of the network operator’s
actions. Based on this, the Energy Market Authority considers that the difference be-
tween the actual outage costs and the reference level of outage costs cannot be fully
treated as an advantage or disadvantage for the network operator when calculating the
network operator’s actual return on network operations. Moreover, it is justified that
the customers of the network operator also benefit from the improved quality of elec-
tricity. Based on the above, the Electricity Market Authority will make equitable the
impact on the disadvantage on the network operator’s return on network operations
caused by the outages by taking into account half of the difference between the actual
outage costs and the reference level of outage costs.

The Energy Market Authority will take into account the disadvantage caused by out-
ages in the network operator’s electricity supply each year when calculating the ad-
justed return on network operations by adding to the actual adjusted return on network
operations half of the difference between the actual outage costs of the year in ques-
tion and the reference level of outage costs determined in the value of money in the
year in question in the way presented in chapter 4.2.

18 Energy Market Authority: Maarays siahkoverkkotoiminnan tunnuslukujen julkaisemisesta (Provision on the
publication of key figures in electricity network operations). 2.12.2005 (dnro 1345/01/2005).



ENERGIAMARKKINAVIRASTO 41
ENERGIMARKNADSVERKET

When reducing the number of actual outages to a level below the set reference level of
outage costs, the network operator will have the opportunity to gain a higher return on
network operations to the extent of half of the difference between actual outage costs
and the reference level of outage costs before tax. This will be taken into account as a
smaller adjusted return when calculating the adjusted actual return on network opera-
tions. The customers of the network operator will benefit from the other half without
the network operator being able to benefit from this part of the reduction in the num-
ber of outages in its pricing. The benefit gained from the smaller number of outages
will be divided equally between the network operator and its customers.

Correspondingly, exceeding the reference level of outage costs will diminish the net-
work operator’s reasonable return with an amount corresponding to the difference be-
tween the actual outage costs and the reference level of outage costs. Thus, the disad-
vantage caused by the higher number of outages will be divided equally between the
network operator and its customers.

4.3.2 Taking exceptional circumstances into account

In electricity distribution, weather and climate factors, such as storms, snow loads and
animals may in individual years cause considerably higher numbers and durations of
outages compared with the normal level of the network operator and therefore sub-
stantially higher actual disadvantage caused by outages in electricity supply. Corre-
spondingly, the actual disadvantage of outages in electricity supply in some years may
also be lower than in others due to a small number of storms or smaller snow load.

Fluctuations in weather and other conditions will result in deviations from the longer-
term average in the network operator’s outages. In the second regulatory period, the
deviations will have an impact on both the reference level of disadvantages caused by
outages and the actual outage costs in individual years during the regulatory period.
There will always be some fluctuation caused by circumstances, as a result of which it
is not possible to determine an accurate 'normal outage level of a network operator'.
On the other hand, it is also very difficult to objectively and equally determine the ex-
ceptional weather and other conditions for various network operators.

Based on the above, the Energy Market Authority will not determine what kind of a
situation constitutes an exceptional weather or other condition for the network opera-
tor in the regulation of reasonableness of network operator's return on network opera-
tions, and it will not eliminate the impact of these kinds of situations on the disadvan-
tage caused by outages in electricity supply.

Instead, the Energy Market Authority will take into account in the monitoring of re-
turn on network operations any fluctuations in the network operator’s outage costs
arising from exceptional circumstances and reasons outside the network operator’s
own activities. This will take place in two different ways. On the other hand, the
Electricity Market Authority will make equitable the impact on the disadvantage on
the network operator’s return on network operations caused by the outages by taking
into account only half of the difference between the actual outage costs and the refer-
ence level of outage costs. In addition, the Energy Market Authority will also take into
account major deviations in outages by setting a limit value (so-called floor and ceil-
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ing levels) for the difference between the actual disadvantage caused by outages in
electricity supply and the reference level of outage costs to be taken into account in
different years of the regulation model. This means that if the difference between the
actual disadvantage caused by outages in electricity supply and the reference level of
outage costs is larger than the set limit value with respect to one year, it will not have
an impact on the assessment of the network operator’s return on network operations.

The Energy Market Authority considers that it is justified to tie the limit value for the
difference between the actual disadvantage caused by outages in electricity supply and
the reference level of outage costs, which is taken into account in the calculation of
actual return on network operations, to the amount of reasonable return calculated for
the capital invested after tax. Thus, in practice, outages will have a direct impact on
the network operator’s reasonable permitted return on network operations. Further-
more, outages will also have equal steering impacts on all network operators.

Binding the limit value of the difference, for example, to the profit and loss account
items of the network operator, such as net sales or operating profit, would mean that
outages and the quality of electricity would have different financial steering impacts
on different types of network operators. Thus, for a network operator that does not aim
to gain a high return and operating profit from network operations, the difference to be
taken into account between actual disadvantage caused by outages in the electricity
supply and the reference level of outage costs would be relatively smaller than for
network operators who aim to gain a higher return and operating profit from network
operations. Therefore, in such a situation, outages and the quality of electricity would
not have significant financial steering impacts on network operators who do not aim to
gain a high return and operating profit from network operations.

The Energy Market Authority considers that half of the difference between actual dis-
advantage caused by outages in electricity supply and the reference level of outage
costs, which is taken into account in the calculation of actual return on network opera-
tions, may correspond with a maximum of ten per cent of the reasonable return calcu-
lated for capital invested after tax in the year in question.

It is justified to set the limit value symmetrically in each direction because deviations
caused by circumstances may take place in either direction and therefore deviations
may be present in both the reference level of the disadvantage caused by outages in
electricity supply and in the actual outage costs.

With some distribution network operators, actual outage costs may already currently
be in such a low level that the network operator can no longer reduce its outage costs
to such an extent that half of the difference between actual disadvantage caused by
outages in electricity supply, to be taken into account annually in the calculation of
network operator’s actual return on network operations, and the actual outage costs of
the network operator could reach the limit value specified above. However, the En-
ergy Market Authority considers that this will not put the network operators in ques-
tion in an unequal position with respect to the other actors because, as a counterbal-
ance to previous outage costs, these network operators usually also have relatively
more capital invested in network operations, to the return on which the limit value has
been tied.
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The Energy Market Authority considers that the above procedures will make suffi-
ciently equitable the impact of annual fluctuation and exceptional circumstances on
outage costs and further on the return on network operations. The Energy Market Au-
thority also considers that the procedures will significantly reduce the risk to the net-
work operator caused by outages and therefore there is no justifiable need to amend
the calculation parameters of the reasonable return determined for capital invested in
network operations. The regulation model will still have sufficient incentives for the
network operator to diminish the disadvantage caused by outages in the electricity
supply and to improve the quality of electricity.
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5 ADJUSTMENT OF PROFIT AND LOSS ACCOUNT AND
DETERMINING THE RETURN ON NETWORK OPERATIONS

By virtue of section 29 of the Electricity Market Act, calculation of the electricity
network operator’s actual return on network operations is based on the operating profit
(loss) in accordance with the profit and loss account of unbundled electricity network
operations drawn up by the network operator, which will be adjusted with the methods
presented in this chapter. As a result of the adjustment, the actual adjusted return on
the network operator’s network operations after imputed corporation tax will be ob-
tained.

5.1 Income from network operations

Income from network operations include network service charges and the sale of other
services related to network operations, as well as rental income from common use
poles.

In the annual calculations concerning the reasonable return on the network operator's
network operations, the Energy Market Authority will use the income entered in the
network operator’s unbundled profit and loss account on network operations as in-
come from network operations. Furthermore, the Energy Market Authority will treat
the annual net change in the transferable and refundable connection charges entered in
the balance sheet (additions to connection charges in the balance sheet deducted by
the returned connection charges) as an item comparable to the income from network
operations in the year in question in calculations concerning the actual adjusted return
on network operations in accordance with chapter 5.8.

5.2 General on the costs of network operations

The costs of transmission network operations should, where possible, be allocated to
functions in accordance with the causality principle. The costs of network operations
also include energy procurement costs on transmission losses.

Standard compensation paid on the basis of section 27 f of the Electricity Market Act
is also included in the costs of network operations. In the calculations of the reason-
ableness of pricing, the Energy Market Authority will likewise treat the net hedging
costs of market-based loans as costs of network operations. Hedging costs mean the
costs related to domestic or overseas bonds or similar loans.

The only costs accepted as network operating costs for the purpose of calculating the
reasonableness of pricing will be those for which the network licensee secures returns.
This means that any uncompensated costs paid by the network licensee will be elimi-
nated from the profit and loss account. As a rule, the Energy Market Authority will
basically eliminate the following, usually uncompensated items of expenditure from
the profit and loss account in the calculations of the reasonableness of pricing: line
area, tariff difference, resource and resource provision compensations. Should the
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network operator seek the inclusion of costs falling under these items of expenditure
as network business costs in calculations of the reasonableness of pricing, the network
operator should submit to the Energy Market Authority a substantiated account of the
actual earnings obtained by the network operator in return for the said costs. Other-
wise the item of expenditure will be treated as profit distribution in the Energy Market
Authority’s calculations.

5.3 Standard compensations

Standard compensations paid by the network operator on the basis of section 27 f of
the Electricity Market Act are included in network business costs. In calculations on
the return on network operations in the first regulatory period, the standard compensa-
tions paid by the network operators have been treated as items of pass-through invoic-
ing. Therefore, the regulation model concerning the electricity network operator’s re-
turn on network operations in the first regulatory period has not included incentives
for the network operators to reduce long outages and consequently to diminish the
amount of standard compensations to be paid. For the regulation model to include
these kinds of incentive impacts for the network operator, it is justifiable to include
the standard compensations paid by the network operator in the assessment of network
operator’s reasonable return on network operations.

Deviating from the first regulatory period, the Energy Market Authority will include
the standard compensations paid by the network operator by virtue of section 27 f of
the Electricity Market Act in the controllable operational costs of the network operator
in the second regulatory period. Thus, the standard compensations paid by the network
operator will be subject to an incentive target corresponding to the other controllable
operational costs of the network operator.

To take this into account, the network operators must itemise the paid standard com-
pensations as a separate cost item in the unbundled financial statement data to be
submitted to the Energy Market Authority.

5.4 Network rents

If the network operator has leased either partly or wholly a network under its admini-
stration, the Energy Market Authority will dissolve the leasing arrangement in the cal-
culations of the reasonableness of pricing. Leased network assets will be treated in the
calculations in the same way as if the said network assets were owned by the network
operator.

It was noted in chapter 2.1.1 above that when determining the capital invested in net-
work operations in calculations of reasonableness, leased network components are in-
cluded in the network operator’s network assets and also in the capital invested in
network operations, for which a reasonable return is determined in the way presented
in chapter 3.

Network rents include an earnings component payable to the owner of the network
and a depreciation element corresponding to the ageing of the network. As the net-
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work assets administered by the network operator are included in the capital invested
in the network operations in calculations of the reasonableness and the reasonable re-
turn is defined for the capital, for reasons of consistency, the network rents paid by the
network operator and entered in the profit and loss account shall be eliminated in a
corresponding manner when calculating the actual return.

If the network rent paid by the network operator includes, for example, operating and
maintenance costs for the leased network, and the network operator chooses not to
eliminate these costs when calculating the actual return, the network operator must
submit to the Energy Market Authority a separate account of the proportion of these
costs in the network rent. The operating and maintenance costs of the leased network
included in the network rent, which are not eliminated when calculating actual return,
will be included in the network operator’s controllable operational costs in the as-
sessment of realisation of the incentive target.

Straight-line depreciation will also be determined for leased network assets in calcula-
tions of the network operator’s return on network operations, as presented in chapter
5.5.1 below.

5.5 Depreciation

5.5.1 Depreciation of network assets

When calculating the network operator’s actual return on network operations, the En-
ergy Market Authority will use depreciation based on imputed straight-line deprecia-
tion determined from the network replacement value instead of depreciation from the
electricity network in the network operator’s bookkeeping.

The imputed straight-line depreciation will be determined annually based on the net-
work replacement value. The determination of the replacement value is described in
chapter 2.1.1.1 of this document. The imputed straight-line depreciation will be de-
termined by network component or component group.

With respect to one network component or component group i, the imputed straight-
line depreciation in the year t in the 2008 value of money (SLDy;) will be calculated as
follows:

SLD Vs
Y lifetime,

For the entire network, the imputed straight-line depreciation will be calculated as a
sum of straight-line depreciations determined for individual components or compo-
nent groups. The imputed straight-line depreciation for the network in the year t in the
2008 value of money (SLDy) is calculated as follows:

o, -$[,

= \ lifetime,
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In the above formulae

SLD,; =  Imputed straight-line depreciation of a component or component
group i in the 2008 value of money in the year t

SLD, =  Imputed straight-line depreciation of the network in the 2008
value of money in the year t

RV,; = Replacement value of a component or component group i in the
year t in the 2008 value of money.

lifetime, = Lifetime of component or network components in component

group i. The lifetime denotes the period for which a network
component is in actual operation before it is replaced (technical-
financial lifetime).

When calculating annually the network operator’s actual return on network opera-
tions, the Energy Market Authority will still adjust the imputed straight-line deprecia-
tion of the network calculated in the 2008 value of money to the value of money in the
year under review in accordance with the above formula. The adjustment will be made
on the basis of the building cost index (1995=100) so that the average building cost
index for April-June 2007 will be used as the index corresponding to the 2008 value
of money, and the average for April-June of the previous year to the year in question
will be used as the index corresponding to the value of money in the other years of the
regulatory period. The selection of the index used is dealt with in further detail in
chapter 5.6.4.2. In the second regulatory period in 2009-2011, the imputed straight-
line depreciation of the network corresponding to the situation at the beginning of year
t calculated in the 2008 value of money will be adjusted to correspond with the value
of money in the year t with the following formula:

BCI
SLDt,adjusted = = ><SLDt
2007

where

SLD, agjustea Imputed straight-line depreciation calculated for the year t ad-
justed to the value of money in the year t

BCIt =  The average of the building cost index (1995=100) index figures
for April-June in year t.

SLD, =  Imputed straight-line depreciation calculated for the year t calcu-

lated in the 2008 value of money

If the network operator has leased either partly or wholly a network under its admini-
stration, the Energy Market Authority will dissolve the leasing arrangement in the cal-
culations of the network operator’s return on network operations. Leased network as-
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sets will be treated in the calculations in the same way as if the said network assets
were owned by the network operator. It was stated in chapter 2.1.1 above that when
determining the capital invested in network operations in calculations of the network
operator’s return on network operations, leased transmission network components are
included in the network operator’s network assets, in which case network depreciation
also includes straight-line depreciation calculated on the leased network assets as de-
scribed above.

Straight-line depreciation of the electricity network during the second regulatory pe-
riod will be determined annually to correspond with the replacement value of the net-
work at the start of each year at the same time as the replacement value of the network
(see chapter 2.1.1).

Should the scope of the network operator’s electricity network substantially change
during the regulatory period, for example, as a result of an acquisition, the imputed
straight-line depreciation of the network will be calculated annually for the networks
covered by the acquisition in the same way as would have been done without an ac-
quisition. For an electricity network created through an acquisition, the sum of the an-
nually calculated straight-line depreciations of the electricity networks covered by the
acquisition will be used as the straight-line depreciation for the whole of the first regu-
latory period, starting from the time of said acquisition.

In an acquisition, in which only part of the network assets of the network operator
party to the transaction is assigned to a new owner, the replacement values of the net-
work components or component groups of the electricity networks thereby created
will be formed using the component-specific unit prices in accordance with Appendix
B or any enterprise-specific unit costs that may have been approved in the first year of
the regulatory period. The straight-line depreciation of electricity networks that have
changed due to an acquisition will be calculated from the replacement value of net-
work components or component groups on the basis of the component group-specific
lifetime data notified by the network operator.

If an acquisition takes place in the middle of a year, the change in network assets in
calculations of reasonableness of pricing for the year in question will be taken into ac-
count only from the time of the acquisition. If the acquisition takes place, for example,
in the middle of the year, the average of the straight-line depreciation calculated on
the basis of the replacement value of the network preceding and following the acquisi-
tion will be used as the straight-line depreciation of the network in calculations of rea-
sonableness of pricing for the year in question.

The Energy Market Authority will notify the network operator of the straight-line de-
preciation of the new transmission network within four months of notification of the
changes in network assets and the information necessary to determine the value of the
network have been submitted to the Energy Market Authority (at the same time as the
replacement values and net present values of the corresponding network).
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5.5.2 Depreciation of other long-term assets

With respect to depreciation of other long-term assets of the network operations, de-
preciation used in the bookkeeping will be applied when calculating the network op-
erator’s actual return on network operations (balance sheet values will correspond-
ingly be applied to these items when determining capital assets).

If assets included in the value determination of the electricity network are also in-
cluded in the network operator’s balance sheet assets other than the electricity network
assets, they are eliminated from the balance sheet of the electricity network business
when determining the capital invested in the network operations. Correspondingly,
depreciations from these assets will be eliminated from the depreciations to be made
from other assets because they are included in the imputed straight-line depreciation
of network assets, as defined in chapter 5.5.1.

It was stated in chapter 2.1.2 above that when determining the capital invested in net-
work business operations, the Energy Market Authority will eliminate the goodwill
value not allocated to the balance sheet in calculations of the network operator’s re-
turn on network operations. Correspondingly, the Energy Market Authority will
eliminate any depreciations of goodwill value entered in the profit and loss account in
the calculation of the network operator’s return on network operations.

5.6 Target for improving the efficiency of network operations

One of the aims of the Electricity Market Act is to improve the efficiency of opera-
tions by the network operators. According to paragraph 4, subsection 2, section 38 a
of the Electricity Market Act, the decision confirming the pricing methods in network
operations can order on the target encouraging improvement of the efficiency of the
system operations and the method determining it, as well as the method to apply the
target in pricing.

Detailed reasoning in the government bill concerning section 38 a of the Electricity
Market Act on the amendment of the Act states that an efficiency target concerning
the ensuing regulatory period, which may also include a general efficiency target for
the sector taking productivity growth into account, will be confirmed to all network
operators.

Setting the efficiency target requires assessment of the network operator’s current ef-
ficiency improvement potential with efficiency measurement, as well as determination
of productivity growth in the sector. The efficiency improvement potential assessed
with the efficiency measurement with each network operator and the growth potential
in general productivity in the sector shall be amended in the confirmation decision
into an efficiency improvement target for each network operator concerning the regu-
latory period.

Based on the above, the Energy Market Authority will set an enterprise-specific and a
general efficiency improvement target for electricity distribution network operators in
the second regulatory period. The purpose of the enterprise-specific efficiency im-
provement target is to encourage network operators found to be inefficient in the effi-
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ciency measurement to achieve a level of efficient operations. The purpose of the gen-
eral efficiency improvement target is to encourage all network operators, including
those found to be the most efficient in the efficiency measurement, to improve the ef-
ficiency of their operations in accordance with the general productivity development.

Setting of the efficiency improvement target includes the following issues:
e Measuring enterprise-specific efficiency figures;
e Allocating efficiency improvement targets;

e Turning enterprise-specific efficiency figures into an efficiency improvement
target;

e Defining the starting level and adjustment factors in the efficiency improve-
ment target;

e Defining the costs in accordance with the efficiency improvement target; and

e Including the efficiency improvement target in the calculations of actual return
on network operations.

These issues are dealt with in further detail in the next chapters.

5.6.1 Measuring the efficiency of network operations

In accordance with the government bill on section 38 a of the Electricity Market Act,
setting the efficiency target requires assessment of the network operator’s current effi-
ciency improvement potential with efficiency measurement, as well as determination
of productivity growth in the sector.

5.6.1.1 Measuring enterprise-specific efficiency improvement potential

The objective of efficiency study is to investigate differences between the cost effi-
ciency of enterprises and the efficiency improvement potential of each enterprise in
relation to most efficient companies in the same sector. Enterprise-specific efficiency
improvement target must be based on established efficiency improvement potential for
the enterprise.

An enterprise is cost-effective when the input (costs) used in its operations is as small
as possible in relation to the output of operations.

The Energy Market Authority has developed an efficiency indicator for electricity dis-
tribution network operators since 1998, based on the Data Envelopment Analysis
method (DEA model). The current DEA model is mainly based on a study completed
at Helsinki School of Economics and Business Administration in 2000*".

7 Korhonen Pekka, Syrjanen Mikko, Tétterstrém Mikael (2000): Sahkénjakeluverkkotoiminnan kustannustehokkuuden
mittaaminen DEA-menetelmélla (Measuring the cost effectiveness of electricity distribution network operations with
the DEA method). Publications of the Energy Market Authority 1/2000.
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The Energy Market Authority has commissioned studies by Lappeenranta University
of Technology and Gaia Consulting Oy in order to develop the efficiency measure-
ment model and to set enterprise-specific efficiency improvement targets for network
operators in the second regulatory period.

The subject of the study commissioned from Lappeenranta University of Technology
was the development of efficiency measurement carried out with the DEA model so
that it can be used as a reliable tool in the regulation of reasonableness of return on
distribution network operations'®. The study recommends some changes to efficiency
measurement carried out with the DEA model.

The subject of the study commissioned from Gaia Consulting Oy was to develop a
parallel efficiency assessment model for use in the control of results from the DEA
model®. This study recommends using the Stochastic Frontier Analysis method (SFA
model) as a second efficiency measurement method concurrently with the DEA
method when measuring the cost effectiveness of distribution network operations. The
study also compares the applicability of the DEA and SFA models as efficiency
measurement methods. According to the study, neither model can be regarded as theo-
retically better than the other: both have strengths and weaknesses, due to which Gaia
Consulting Oy recommends using both models side by side.

Based on the above studies, the Energy Market Authority will use both the DEA
model and the SFA model in the assessment the cost-effectiveness of distribution net-
work operators.

The statements on the first guideline draft of 16 February 2007 drew attention to the
development needs of the efficiency measurement model presented in the first guide-
line draft. These development needs were related to

e Objectivity of the models with respect to urban and rural enterprises

e The differences of results produced by the SFA and DEA models with respect
to individual enterprises

e The impacts of random variations related to outage costs

e The returns to scale assumption and its reasons

e Including industrial networks and even the smallest of enterprises in the effi-
ciency measurement

The Energy Market Authority has commissioned a study from Gaia Consulting Oy to
investigate the above issues.?’ As a result of the study, some changes have been made

'8 Honkapuro Samuli, Tahvanainen Kaisa, Viljainen Satu, Lassila Jukka, Partanen Jarmo, Kivikko Kimmo, Makinen
Antti, Jdrventausta Pertti (2006): DEA-mallilla suoritettavan tehokkuusmittauksen kehittdminen (Development
efficiency measurement performed with the DEA model). Lappeenranta University of Technology 8.12.2006 (available
from www.energiamarkkinavirasto.fi)

19 Syrjanen Mikko, Bogetoft Peter, Agrell Per (2006): Analogous efficiency measurement model based on Stochastic
Frontier Analysis. Gaia Consulting Oy 11.12.2006 (available from www.energiamarkkinavirasto.fi).

20 Syrjanen Mikko, Vanhanen Juha (2007): SFA- ja DEA-tehokkuusmallien tdismentaminen valvontajérjestelman
viimeistelemiseksi (Specification of the SFA and DEA efficiency models to complete the regulation system). Gaia
Consulting Oy 30.5.2007 (available from www.energiamarkkinavirasto.fi).
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to the efficiency measurement model presented in the first guideline draft, and they
will be presented hereafter in further detail.

Current DEA model

The DEA model used by the Energy Market Authority is mainly based on the model
recommended in the study of Lappeenranta University of Technology dated 8 Decem-
ber 2006. Based on the study by Gaia Consulting Oy of 30 May 2007, an amendment
concerning the returns to scale assumption has been made to the model. Based on the
study of Lappeenranta University of Technology, the variables of the current DEA
model are:

e The input factors consist of the overall costs to the customers, which are com-
posed of the sum total of controllable operational costs, depreciations and out-
age costs.

e The output factors are the total length of the electricity network, number of us-
ers of the network operator, and the value of energy transmitted to consump-
tion.

The Energy Market Authority considers that it is justified to use as the input factor of
the efficiency measurement model the sum total of the cost factors of network opera-
tors’ controllable operational costs, straight-line depreciations and the outage costs so
that the regulation model would not steer network operators into sub-optimisation, but
the regulation model would include incentives for the network operator to develop the
entire network operations towards a socio-economic optimum. The previous effi-
ciency measurement model, in which only the network operator's controllable opera-
tional costs were included as an input factor, encouraged the network operators to re-
duce only the controllable operational costs. This may have resulted in an increase in
other cost factors, and therefore the model did not include the right kinds of incentives
for the network operators to develop the entire network operations towards a socio-
economic optimum. When drawing up the regulation model with a purpose of encour-
aging network operators into total optimisation, the study of Lappeenranta University
of Technology of 8 December 2006 has found that the best method is to combine
straight-line depreciations with the network operators' controllable operational costs
and outage costs, and to use the total costs thus obtained as the only input factor.

The average values for 2003-2006 whenever available will be used as the input and
output factors in the efficiency measurement carried out for the second regulatory pe-
riod. Otherwise, a time series, which as long as possible, will be used. Using the four-
year average aims to reduce the random variation that is included in the use of one-
year data material. Annual variations may be considerable especially in operational
costs and outage costs.

The average of the following cost items in the unbundled profit and loss account in the
financial statements for 2003—-2006 will be used as the electricity network operator’s
controllable operational costs (OC) included in the input factor. Other costs also in-
clude with respect to 2003 and 2004 the internal costs of the enterprise paid by the
network operations.
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oC = Materials, accessories and energy purchases

Increase or decrease in stocks

Staff costs

Rents

Other external services

Internal costs (with respect to 2005 and 2006)

Other costs

Standard compensations paid (if not included in other
costs)

Production for own use

+++++++

In the measurement of enterprise-specific cost effectiveness, standard costs paid by
the network operator will be added to the controllable operational costs on the basis of
section 27 f of the Electricity Market Act.

Due to reorganisation, there is no comparable cost data available with respect to all
network operators for 2003—-2006. With respect to these enterprises, the cost data for
available years will be taken into account in the controllable operational costs in-
cluded in the inputs.

In the efficiency measurement, the average for imputed straight-line depreciations for
the electricity network for 2005-2007 determined in the first regulatory period will be
used as straight-line depreciations included in the input factor.

The average of the network operator’s outage costs for 2005 and 2006, determined in
the way presented in chapter 4.1, will be used as the outage costs included in the input
factor. For justified reasons, the Energy Market Authority may take into account the
network operator’s own view of the level of outage costs that would correspond better
the longer-term average for the network operator’s outage costs instead of the average
for outage costs in 2005 and 2006. A longer term means in this context the years
2003-2006, corresponding to the time series used with respect to the other variables in
the efficiency measurement, where possible. If the network operator wants to present
outage costs deviating from the average outage costs in 2005 and 2006 to be used as
the input factor in the efficiency measurement, the network operator would have had
to submit to the Energy Market Authority a proposal on the level of outage costs cor-
responding to the average for 2003—-2006 in connection with statements requested for
the confirmation decision drafts of 6 September 2007 and 16 November 2007. If nec-
essary, the network operator must have been able to verify the level of outage costs it
has proposed, for example, with sufficiently reliable data material on outages for the
years 2003-2006. The Energy Market Authority has assessed the proposals on the
level of outage costs, corresponding to the average for 2003—-2006, which it has re-
ceived from the network operator, as well as their reasons.

The controllable operational costs for 2003-2006, the straight-line depreciations for
2005-2007 and the outage costs in 2005 and 2006 will be adjusted to correspond to
the 2007 price level. The adjustments will be made on the basis of the building cost
index (1995=100) so that the average building cost index for April-June of the previ-
ous year will be used as the index corresponding to the price level of each year and the
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average for April-June 2006 will be used as the index corresponding to the 2007 price
level. The selection of the index used is dealt with in further detail in chapter 5.6.4.2.

The network length as the output factor used shall be the average total length of the
electricity network in 2003-2006, the number of network operator’s customers shall
be the average for 2003-2006 and the value of energy distributed to consumption shall
be the average for 2003-2006 of the amount of energy distributed to consumption,
multiplied by the average electricity distribution prices for various voltage levels in
each year.

The values of energy distributed to consumption in 2003—-2006 will be adjusted to cor-
respond with the 2007 price level. The adjustment will be made on the basis of the
building cost index (1995=100) in the same way as the index adjustments for the input
factors.

The formula of the DEA model used by the Energy Market Authority is as follows:

u, x Energy +u, x Networklength + u, x Customers

DEA =
v, x (OPEX + SLD + DCO)

It is possible to carry out various returns to scale assumptions in the DEA model.
These include assumptions of variable returns to scale (VRS), constant returns to scale
(CRS) or non-decreasing returns to scale (NDRS). Furthermore, the model may be in-
put or output-oriented.

The variable returns to scale model (VRS) assumes that large and small network op-
erators have scale disadvantages resulting from the extent of operations, due to which
the model favours these kinds of network operators in the efficiency comparison. In
such a case, the largest network operator always turns out to be efficient with respect
to one of the output factors regardless of the number of inputs the network operator is
using. Similarly, the network operator that uses the smallest number of inputs is al-
ways efficient when assessed with the variable returns to scale, regardless of the
amount of outputs.

Based on the study of Lappeenranta University of Technology, use of the constant re-
turns to scale model (CRS) in the efficiency measurement carried out with the DEA
method could solve the problems related to the treatment of exceptional network op-
erators. The constant returns to scale model assumes that any size of network operator
in the study group may operate equally efficiently and that the limit output is inde-
pendent of the scale. Based on the analyses presented in the study, it can be said that
the efficiency figures of the constant returns to scale model may also be slightly easier
to forecast than the efficiency figures in the variable returns to scale model. Further-
more, the constant returns to scale model would not have so-called super-efficient
network operators, for whom the increase of inputs would not have an impact on the
efficiency figure calculated with the model.

When using the non-decreasing returns to scale model (NDRS) it is assumed that
small network operators have scale disadvantage as a result of the scale of operations.
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On the other hand, the model does not assume that the largest network operators
would have a disadvantage from the scale of operations. Based on the study of Gaia
Consulting Oy dated 30 May 2007, there is discernible disadvantage of scale with re-
spect to the smallest network operators. The efficiencies of these enterprises are lower
on average than those of other network operators when calculated with the constant
returns to scale models. The non-decreasing returns to scale model takes this into con-
sideration.

When using the constant returns to scale model, it is assumed that the network opera-
tor will be able to change the scale of its operations in the long term. The constant re-
turns to scale assumption would be economically advantageous because it would steer
the sector to operate as units of an optimal size with respect to overall efficiency. It
can also be thought that the constant returns to scale model treats the network opera-
tors operating with a different scale more equally than the non-decreasing returns to
scale model because it will not allow a relatively higher cost level based on the size of
the network operator. On the other hand, removing the inefficiency detected on the
basis of the constant returns to scale model requires, in principle, that the network op-
erator will also change the scale of its operations, if necessary. In practice, this means
reorganisations. A key question from the point of view of carrying out a returns to
scale assumption is therefore the fact whether it can be assumed that the network op-
erators will have an actual opportunity to change their scale in the long term. It can
therefore also be deducted that the results of the non-decreasing returns to scale model
will correspond better to the level that the network operators have an actual opportu-
nity to reach.

Based on the above, the Energy Market Authority will apply the DEA model in the ef-
ficiency measurement, using the non-decreasing returns to scale assumption.

It is assumed in the input-oriented DEA model that a measured unit may only change
the use of inputs, in which case the efficiency figure will tell how much the enterprise
must reduce the use of inputs in order to achieve an efficient front. On the other hand,
it is assumed in the output-oriented model that a measured unit may only change the
outputs while the use of input will remain unchanged, in which case the efficiency
figure will tell how much the enterprise must increase outputs in order to achieve an
efficient front. In practice, the network operator is unable to have much of an impact
with its own operations on the number of output factors used in the model, and there-
fore the use of input-oriented version of the model is justified.

Based on the above, the Energy Market Authority will apply the DEA model in the ef-
ficiency measurement, using the input-oriented version of the model.

It appeared in the study of Gaia Consulting Oy of 30 May 2007 that the results calcu-
lated with the above-described DEA model indicated clear dependency between the
urban characteristics and average efficiency of the distribution area so that the average
efficiency of network operators operating mainly in urban conditions was somewhat
lower than with network operators operating mainly in rural conditions.

Gaia Consulting Oy tested the same solution with respect to the DEA model as in the
SFA model, i.e. changing the network length into two variables (length of the urban
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network and other network). However, this did not improve the equality of the DEA
model based on the test calculations. This was due to the fact that unlike the SFA
model, the DEA model takes into account the mutual relationships between the input
and output variables used in the model by allowing the most advantageous emphases
with respect to each network operator. Based on this, the network operators operating
in urban-like conditions will be compared in the DEA model mainly with each other,
in which case the urban characteristics will be taken into account in the DEA model
without a separate factor. Thus, the equality of the DEA model will not improve al-
though the network length will be divided into two variables.

It was also discovered in the study that most of the detected differences between net-
work operators operating mainly in urban conditions and those operating mainly in ru-
ral conditions were caused by the exceptional efficiency of one network operator op-
erating in urban conditions. If there were any errors in the data material of the net-
work operator in question, the network operator may be removed from the data mate-
rial, in which case the network operator in question will not have an impact on the ef-
ficiency figures calculated for the other network operators with the DEA model and
the problem regarding the equality of the model results will be removed. In the study,
Gaia Consulting Oy recommended that the network would not be divided into urban
cable network length and the length of another network in the DEA model.

Based on the above, the Energy Market Authority will use in the DEA model the net-
work length as one of the variables as a factor describing the dispersion of customers
and will not divide it into two variables.

Current SFA model

The SFA model used by the Energy Market Authority is based on the model recom-
mended by Gaia Consulting Oy in its studies of 11 December 2006 and 30 May 2007.
A SFA model using the same input and output variables as in the DEA model was
presented in the first guideline draft. However, the results calculated with this model
indicated clear dependency between the urban characteristics and average efficiency
of the distribution area so that the average efficiency of network operators operating
mainly in urban conditions was, on average, lower than with network operators oper-
ating mainly in rural conditions.

To improve equality, Gaia Consulting Oy has investigated in the study of 30 May
2007 various changes concerning the output factors in the model compared with the
basic model. These changes included:

1. Converting the network length into network index so that a higher weighting coef-
ficient will be given to a cable network determined on the basis of the overall de-
gree of cabling.

2. Converting the network length into network index so that the above-determined
cable network will also be weighted with the environment determined on the basis
of the ditching rate of cables gathered in the network value assessment.
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3. The data on the overall output of transformer substations, obtained from the tech-
nical key figures, will be added to the model as a new variable.

4. Dividing the network length into two variables (overhead line network and cable
network) based on the overall degree of cabling.

5. Dividing the network length into three variables (overhead line network, rural and
suburban cable, urban cable) by taking into account the ditching environment in
addition to the above.

6. Dividing the network length into two variables (urban network and other network)
by taking into account the ditching environment.

Based on test calculations, the last alternative, i.e. dividing the network length into
two variables, urban network and other network, based on the ditching environment,
proved to be the best method of improving equality in the selected SFA model. It was
also discovered that most of the detected lack of equality resulted from the exceptional
efficiency of a network operator operating in urban conditions. If there are any errors
in the data material of the company in question, the network operator may be removed
from the data material. The calculations also indicated that despite removing the net-
work operator in question, equality in the SFA model between network operators op-
erating in rural and urban conditions may be improved, unlike in the DEA model, by
dividing the network length into two variables. In the study, Gaia Consulting Oy rec-
ommended that the structure of the SFA model should be changed so that the network
will be divided into an urban network and other network using the length of the cable
network in urban conditions, calculated on the basis of the ditching degree, as the in-
dicator for the urban network.

Based on the above, the Energy Market Authority will use two output variables, i.e.
the length of the urban network and other network, as the factors describing the dis-
persion of customers in the SFA model. The total length of the network operator’s 0.4
kV and 20 kV underground cables in an urban area will be used as the length of the
urban network in the SFA model. This will be calculated as an average of the data ma-
terial delivered by the network operators on the assessment of the value of capital in-
vested in the network during the first regulatory period in 2005-2007. Otherwise, the
Energy Market Authority will use the same variable as those in the DEA model as the
variables in the SFA model.

Based on the study by Gaia Consulting Oy of 11 December 2006, the Energy Market
Authority will use the linear functional form in the SFA model. The function will be
estimated so that the so-called heteroscedasticity in the material will be taken into ac-
count by dividing the input and output factors of each network operator by the value
of energy distributed by the network operator before estimation.

In the first guideline draft, the Energy Market Authority proposed the SFA model to
be used, in which the model is estimated with constant returns to scale without the
standard term. However, the results indicated disadvantage of scale with respect to the
smaller network operators. The efficiencies of these network operators are lower on
average than those of other network operators when calculated with the constant re-
turns to scale models. The non-decreasing returns to scale (NDRS) model takes the
disadvantage of scale of the smaller network operators into account by adding the
standard term to the function. The standard term included in the model is statistically
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significant. It can also be deducted that the results of the model will correspond better
to the level that the network operators have an actual opportunity to reach. Further-
more, the Energy Market Authority considers that it can also be regarded as a gener-
ally accepted idea that business operations require a certain amount of start-up costs
before any output can be achieved.

Based on the above, the Energy Market Authority will use in the SFA model the func-
tional form that includes the standard factor corresponding to the fixed basic cost.

Calculating enterprise-specific efficiency figures

As arule, the Energy Market Authority will include all electricity distribution network
operators in the calculation of enterprise-specific efficiency figures. However, the Au-
thority may remove from the calculation the electricity distribution network operators
who clearly deviate from the other network operators in terms of their scale, structure
or method of operation as it is not possible to calculate a reliable efficiency figure for
these network operators and, when included in the calculation of efficiency figures,
these network operators will have a strong influence on the efficiency figures of the
other network operators and that way distort the results of the calculation.

The Energy Market Authority will have calculated the detailed efficiency figures after
the electricity distribution network operators have delivered to the Energy Market Au-
thority the unbundled financial statement data for 2006 and the key figures of network
operations in 2006.

The Energy Market Authority has sent preliminary efficiency figures to the network
operators for comments in connection with the statement requests dated 6 September
2007 and 16 November 2007. In this connection, the Energy Market Authority re-
served the opportunity for network operators to present their views on the representa-
tiveness of the average outage costs for 2005 and 2006 to describe the level of longer-
term outage costs. Longer term means in this context the years 2003—2006, corre-
sponding to the time series used with respect to the other variables in the efficiency
measurement, where possible. For justified reasons, the Energy Market Authority may
take into account the network operator’s own view of the level of outage costs that
would correspond better to the longer-term average for the network operator’s outage
costs instead of the average for outage costs in 2005 and 2006. If the network operator
wants to present outage costs deviating from the average outage costs in 2005 and
2006 to be used as the input factor in the efficiency measurement, the network opera-
tor would have had to submit to the Energy Market Authority a proposal on the level
of outage costs corresponding to the average for 2003—-2006 in connection with state-
ments requested for the confirmation decision drafts of 6 September 2007 and 16 No-
vember 2007. If necessary, the network operator must have been able to verify the
level of outage costs it has proposed, for example, with sufficiently reliable data mate-
rial on outages for the years 2003-2006. The Energy Market Authority has assessed
the proposals on the level of outage costs, corresponding to the average for 2003—
2006, which it has received from the network operator, as well as their reasons.
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5.6.1.2 Determining the growth possibility in productivity for the industry

The general efficiency target applied in the first regulatory period was based on the
statement by Helsinki School of Economics and Business Administration®:. When de-
termining the efficiency target, the time series describing the growth in economy and
productivity in the energy industry and the growth in productivity in the distribution
network operations, calculated from the efficiency figures produced with the DEA
model, with an emphasis on the latter method.

When Helsinki School of Economics and Business Administration drew up its state-
ment, it only had the efficiency figures calculated with the DEA model on the basis of
the 1999-2002 data at its disposal. As Helsinki School of Economics and Business
Administration pointed out in its statement that the evaluation of a general efficiency
target involved uncertainty due to the short review period, the general efficiency target
for the second regulatory period will be calculated by including all of the available
years in the period of review (1999-2005).

The Energy Market Authority requested a statement from Gaia Consulting Oy, with
an update of the statement by Helsinki School of Economics and Business Admini-
stration on a general efficiency target, drawn up in 2003, with data material for 2003—
2005%. In the statement, productivity development has been assessed based on mate-
rial from Statistics Finland and the material used by the Energy Market Authority in
the efficiency assessment.

The Energy Market Authority considers that the statement by Gaia Consulting Oy of 9
February 2007 and the analysis of the results did not reveal anything that would give
reason to change the criterion for determining the general efficiency target corre-
sponding to the general efficiency development. The transition of the efficient frontier
based on the variable returns to scale model, which was the basis for the recommenda-
tion in the statement by Helsinki School of Economics and Business Administration in
2003, was 2.06% in 1999-2005. Based on the material currently under examination,
the component describing the efficient frontier has therefore been slightly lower than
the 2.2% transition of the frontier in 1999-2002 as presented in the statement given in
2003, and therefore the statement by Gaia Consulting Oy recommends that the general
efficiency target be revised down.

Based on the above, the Energy Market Authority will determine that the general effi-
ciency target for the industry (Xy) be 2.06% per year, which will be applied in the
second regulatory period to all electricity distribution network operators.

2! Korhonen Pekka, Syrjanen Mikko (2003): Lausunto sdhkoverkkotoiminnalle asetettavasta yleisesta
tehostamisvaatimuksesta (Statement on the general efficiency improvement requirement set for electricity network
operations). Helsinki School of Economics and Business Administration, 30.12.2003 (available from
www.energiamarkkinavirasto.fi).

22 syrjanen Mikko (2007): Lausunto tuottavuuskehityksen huomioivasta alan yleisesta tehostamistavoitteesta
(Statement on the general efficiency improvement target in the industry taking productivity development into account).
Gaia Consulting Oy 9.2.2007 (available from www.energiamarkkinavirasto.fi)
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5.6.2 Allocating efficiency improvement targets

5.6.2.1 Enterprise-specific efficiency target

When including the enterprise-specific efficiency target in the price control model, the
cost items on which the efficiency target will be allocated must be determined.

The Energy Market Authority will use the sum of network operators’ controllable op-
erational costs, straight-line depreciations and outage costs as the input factor in the
efficiency measurement models based on the DEA and SFA models, which are used in
the network operator’s efficiency improvement potential prior to the second regulatory
period. An input-oriented version of the models will be used, in which case the effi-
ciency figures will describe by how much the network operators should reduce the
sum of the above cost factors in order to reach an efficiency frontier. Thus, it would be
logical that the efficiency target would also be allocated to the above-mentioned sum
of cost factors.

However, allocation of the efficiency target to straight-line depreciations is problem-
atic because the network operators have only very limited possibilities to reduce
straight-line depreciations. As the straight-line depreciations are calculated on the ba-
sis of the network replacement value, the only way to reduce straight-line deprecia-
tions is to reduce the network replacement value, which is determined mainly with the
unit prices determined by the Energy Market Authority. That way, it would be possi-
ble to amend the replacement value and straight-line depreciation in practical terms
only by amending the numbers of network components or the network structure, for
example, by changing a cabled network into an overhead line network. However,
these measures are not sensible in terms of network operations. Based on the above,
the Energy Market Authority will not allocate the enterprise-specific efficiency target
to straight-line depreciations in the second regulatory period.

In terms of outage costs, it will be a problem that it is not possible to determine a ref-
erence level for them before the start of the regulatory period. The reference level for
outage costs will not be determined in the second regulatory period in the way pre-
sented in chapter 4.2 until the data material for 2008 is available, i.e. in 2009. How-
ever, setting of the efficiency target requires that the reference level is determined in
advance. Based on this, the Energy Market Authority will not set an enterprise-
specific efficiency target for outage costs in the second regulatory period.

In the second regulatory period in 2008-2011, the efficiency target will be allocated
only to the network operator’s controllable operational costs (KO), which are defined
above in chapter 5.6.1.1. Deviating from the general efficiency target used in the first
regulatory period, the standard compensations paid by the network operator by virtue
of section 27 f of the Electricity Market Act will be included in the above-mentioned
controllable operational costs of the network operator. Thus, the enterprise-specific ef-
ficiency target will also be allocated to the standard compensations in the second regu-
latory period.
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5.6.2.2 General efficiency target

As the method of determining the general efficiency target described in chapter
5.6.1.2 is based on a DEA model where the only input factor is the network operators’
controllable operational costs, it is logical that the general efficiency target only fo-
cuses on the network operators’ controllable operational costs.

The network operators’ controllable operational costs used in the application of the
general efficiency target will be defined in the same way as the network operators’
controllable operational costs used in the application of enterprise-specific efficiency
target (chapter 5.6.2.1).

5.6.3 Turning enterprise-specific efficiency figures into an efficiency target

5.6.3.1 Combining the efficiency figures calculated with the DEA and SFA models

The SFA and DEA models are based on the common starting point on the estimation
of an efficient frontier, i.e. an efficient production function, and the assessment of ef-
ficiency in relation to this frontier.

The key difference between the SFA and the DEA models is the fact that the SFA
model is based on a functional form selected in advance, which will be adapted to the
material by defining a limited number of parameters, in the same way as the regres-
sion analysis. On the other hand, this method takes into account the random variation
in the material. The weakness of the SFA model is the fact that the functional form
and the distribution of efficiency and random variation will have to be assumed in ad-
vance.

The advantage of the DEA model is the fact that the form of the cost function is not
assumed in the model and that it optimises the function on the basis of the material
used in the measurement. On the other hand, the weaknesses related to the DEA
model include estimation problems, such as problems related to the assessment of the
efficiency of exceptional network operators in terms of their characteristics or size, as
well as the sensitiveness of the DEA model to the random radiation occurring in the
material. The problems related to the efficiency assessment of exceptional network
operators have been dealt with in a study on the development of the DEA model of
Lappeenranta University of Technology, dated 8 December 2006. Based on the re-
sults of the study, using the constant returns to scale model in the efficiency measure-
ment carried out with the DEA model would solve the problems related to the treat-
ment of exceptional network operators.

When selecting an efficiency assessment method, it is always necessary to make a
compromise on how flexibly the cost structure can be assessed, i.e. how flexibly the
model follows the material and, on the other hand, how sensitive the model is to the
random variation in the material. The SFA model emphasises the model’s ability to
filter random errors in the material. Correspondingly, one of the strengths of the DEA
model is its flexibility, due to which the model describes well the dependency of input
and output based on the material.
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Based on the above, the DEA and SFA methods have their individual weak and strong
points. Therefore, the Energy Market Authority considers that neither method can be
regarded as the primary method for measuring the efficiency of electricity network
operators. Furthermore, the Energy Market Authority also considers that detailed effi-
ciency measurement must be based on the use of both methods.

In its own study of 11 December 2006, Gaia Consulting Oy recommended using the
average efficiency figures calculated with the DEA and SFA models. This method re-
duces the impact of uncertainties related to the figures calculated with the DEA and
SFA models. This solution is also supported by the fact that both methods are gener-
ally regarded to be equally reliable.

Based on the above, the Energy Market Authority will use in the assessment of the
network operator’s efficiency-improvement potential the average of efficiency figures
calculated with the DEA and SFA models as the enterprise-specific efficiency figure
for each network operator. The enterprise-specific efficiency figure of network opera-
tor i (EFenti) is therefore calculated with the following formula:

EF,,, = DEA ;SFAi
where
EF..i = Enterprise-specific efficiency figure for network operator i
DEA, = Efficiency figure calculated for network operator i with the DEA
model
SFA, = Efficiency figure calculated for network operator i with the SFA
model

As both methods used in the efficiency measurement are input-oriented, the result of
the above formula indicates how much the network operator should reduce costs that
are used as input so that the network operator would achieve a cost level complying
with efficient operations. Therefore, the efficiency target of network operator i (ET;)
can be presented with the following formula

ET, =1-EF

ent,i

5.6.3.2 Uncertainties related to the efficiency measurements

The Energy Market Authority ordered from Gaia Consulting Oy a statement on the
factors of uncertainty included in the efficiency figures, calculated with the DEA and
SFA models, and on their impact on the reliability of efficiency figures calculated
with the DEA and SFA models.?

2% Syrjanen Mikko (2007): Lausunto epavarmuustekijoiden vaikutuksesta ja huomioimisesta sovellettaessa tehokkuuden
arvioinnin tuloksia (Statement on the impact and observation of factors of uncertainty when applying the results of
efficiency assessment). Gaia Consulting Oy 9.2.2007 (available from www.energiamarkkinavirasto.fi).
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According to the statement, the results of efficiency assessment are affected by several
various factors of uncertainty, which were divided in the statement into four groups
according to their background factors:

Uncertainties due to the assumptions of the methods
Uncertainties due to the number of comparable units
Comparability and the selection of variables

Errors in the data material

It is estimated in the statement that the key factors of uncertainty with respect to the
efficiency figures calculated with the DEA and SFA models are:

A bias resulting from the use of a finite sample related to the efficiency meas-
urement carried out with the DEA model. As a result, the efficiency figures
calculated with the model are always higher than so-called actual efficiency
figures.

Assumptions concerning functional form etc. and the selection of output fac-
tors included in the model together with these assumptions are related to the
efficiency measurement carried out with the SFA model. The impact of these
factors may have both a increasing and a decreasing impact on the efficiency
figures calculated with the model.

Gaia Consulting Oy recommends the following when taking into account the uncer-
tainty related to the efficiency figures calculated with the DEA and SFA models:

The uncertainty resulting from the number of observations included in the effi-
ciency figures calculated with the DEA model can be corrected with the so-
called bootstrap method, but this cannot be regarded as essential based on the
performed analysis. The use of uncorrected efficiency figures with a conserva-
tive nature provides a reference point, which more reliably corresponds to a
cost level that the network operator has actual possibilities to achieve.

The uncertainty related to the assumptions of the SFA model and the selection
of variables should be reduced with more detailed analyses of the output fac-
tors before the results are used in regulation. However, according to the
statement, the SFA model does not involve such uncertainties that could be
corrected when applying the SFA model.

Other sources of uncertainty related to the efficiency figures calculated with
the DEA and SFA models have been assessed as minor, and no special meas-
ures are recommended for taking them into account.

However, when drawing up its statement, Gaia Consulting Oy was not aware that out-
age costs with only two years' data (2005 and 2006) are used in the input factor of the
efficiency measurement models. Nevertheless, outage costs vary strongly year by
year, and therefore using an average for two years will increase uncertainty resulting
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from the data material in the efficiency measurement. Lappeenranta University of
Technology proposed in its study of 8 December 2006%* that the efficiency figures
should be corrected with the error margin resulting from the inaccuracy of the data
material.

In January 2007, the Energy Market Authority ordered from Lappeenranta University
of Technology and Tampere University of Technology a study®, one of the purposes
of which was to establish how big this kind of an error margin could be. This study
dated 18 May 2007 states that the random variation included in the outage key figures
may be assessed based on the key figures entered into statistics in 1997 entitled Con-
sumer’s annual outage time and Annual number of all outages with a consumer. Ac-
cording to the study, the two-year average for the outage time results in a value that is
on average 30% too high, and a value that is 32% too low if a four-year average is
used as a reference point.

Lappeenranta University of Technology and Tampere University of Technology fur-
ther state in their study that reducing the efficiency target with an error margin coeffi-
cient of 0.84 will, on average, remove the error in which the outage costs are 30% too
high. It is also recommended in the study that, in addition to the error margin, the
network operator’s own substantiated opinion on the representativeness of two-year
data material to describe the network operator’s level of outage costs will also be
taken into account with respect to the outage cost used in the efficiency measurement.

For this reason, the Energy Market Authority will also adjust the efficiency target de-
fined on the basis of the average for the DEA and SFA models with an error margin
coefficient of 0.84 and will reserve the right for network operators to present their
own views, before setting the efficiency target, on how well the average outage costs
for 2005 and 2006 and the data material they are based on represent the longer-term
average. Longer term means years 2003-2006.

According to the detailed reasons in section 14 of the Government Bill for the Elec-
tricity Market Act, assessment of monopoly pricing takes into account the cost level of
enterprises compared with costs to which the enterprise could feasibly aspire. As the
enterprise-specific efficiency target in the regulatory period of 2008-2011 only aims
at the network operator's controllable operational costs based on the reasons presented
in 5.6.2.1, the Energy Market Authority considers it to be justified that the network
operator’s efficiency-improvement potential calculated with efficiency measurements
will be taken into account when determining the enterprise-specific efficiency target
only in as far as the total costs used as the input in the network operator’s efficiency
measurement are controllable operational costs. Total costs (TOTEX) means here the
sum of controllable operational costs, straight-line depreciations and outage costs used

24 Honkapuro Samuli, Tahvanainen Kaisa, Viljainen Satu, Lassila Jukka, Partanen Jarmo, Kivikko Kimmo, Makinen
Antti, Jdrventausta Pertti (2006): DEA-mallilla suoritettavan tehokkuusmittauksen kehittdminen (Development
efficiency measurement performed with the DEA model). Lappeenranta University of Technology 8.12.2006 (available
from www.energiamarkkinavirasto.fi)

%% Honkapuro Samuli, Tahvanainen Kaisa, Viljainen Satu, Partanen Jarmo, Mékinen Antti, Verho Pekka, Jarventausta
Pertti (2007): Keskeytyskustannusten referenssitason maarittdminen (Determining the reference level in outage costs).
Lappeenranta University of Technology and Tampere University of Technology 18.5.2007 (available from
www.energiamarkkinavirasto.fi)
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as input variables in this efficiency measurements. In addition to the adjustment car-
ried out with the above-described error-margin coefficient, the Energy Market Author-
ity will also adjust the enterprise-specific efficiency target for each network operator,
determined on the basis of the average for the DEA and SFA models, with the relation
between the operative costs and total costs (OPEX/TOTEX ratio) of the enterprise in
question.

The Energy Market Authority will use an efficiency target adjusted with the error-
margin coefficient and the OPEX/TOTEX ratio when calculating the network opera-
tor's return on network operations. The efficiency target adjusted by the error-margin
coefficient and OPEX/TOTEX ratio of network operator i (AET;) can be presented
with the following formula:

AET; = (L EF,,, )x0.84x QT

yr,i yri

The efficiency figure adjusted by the error-margin coefficient and OPEX/TOTEX ra-
tio of network operator i (AEF.n;) can be presented with the following formula:

AEF,,, -1 (1-EF, )<084xT,

ent,i

The formula can also be presented in the following form:

AEF,, =0.84xQT,,, xEF,, +{1-0.84xQT, )

In the above formulae

EF..i = The enterprise-specific efficiency figure of network operator i, cal-
culated as the average of the results of the DEA and SFA models.
QT = Quotient of the operational costs and total costs used as the input

factor in the efficiency measurement of network operator i.

5.6.3.3 Transition time to be determined for efficiency improvement on network operations

Detailed reasoning in the government bill on the amendment of the Electricity Market
Act (HE 127/2004 vp), concerning section 38 a of the Act, states that the efficiency
improvement potential assessed with the efficiency measurement with each network
operator and the growth potential in general productivity in the sector shall be
amended in the confirmation decision into an efficiency improvement target for each
network operator concerning the regulatory period. When determining the efficiency
target, the network operator’s actual possibility of improving the efficiency of its op-
erations during the regulatory period should also be taken into account in addition to
measured efficiency improvement potential. The efficiency target should be deter-
mined so that the target will not direct the network operator’s operations in a way that
would jeopardise the security of electricity supply or ensuring the supply of electricity
that is of sufficiently high quality.
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As a result of the above, network operators cannot necessarily be obliged to reduce
their costs immediately to the level of efficient operations indicated by the measure-
ments, but a transition period must be determined, during which the network operator
must achieve a cost level in accordance with efficient operations. For this reason, the
efficiency target will be divided into several years.

The amount of annual efficiency target depends largely on how quickly the network
operator should reach the level of efficient operations. If the network operator must
reach the target level of efficient operations quickly, the annual efficiency targets will
be great.

However, the network operator’s chances of changing its costs rapidly are limited.
Furthermore, network operators may have different ways of controlling cost items
subject to enterprise-specific efficiency improvement. Network operators are able to
reduce their operational costs faster than depreciations or outage costs.

They can have a short-term impact on operational costs because many measures that
increase cost effectiveness can be seen as a reduction on the cost level immediately af-
ter the measures in question have been implemented. The report by Gaia Consulting,
dated 11 December 2006, estimates that it will take at least five years for inefficient
network operators to achieve an efficient frontier with respect to operational costs.

In countries with previous experience in the application of enterprise-specific effi-
ciency target in the regulation of prices in electricity transmission services, the time
span of achieving the efficiency target is usually determined as regulatory periods. As
Gaia Consulting Oy considered that the time span of improving the efficiency with re-
spect of operational costs is at least five years, it cannot be assumed that efficiency
improvement will take place during one regulatory period, i.e. in four years. Instead,
two regulatory periods, or eight years, would meet these conditions.

Based on the above, the Energy Market Authority considers that electricity distribu-
tion network operators must achieve a cost level complying with efficient operations
in eight years, i.e. between 2008 and 2015.

5.6.3.4 Calculating annual enterprise-specific efficiency target

The annual enterprise-specific efficiency target will be determined as an annual per-
centual change from the previous year's level. The percentual figure describing the
annual efficiency target is constant, telling by how many percentage points the net-
work operator should reduce its costs from the previous year’s level. Furthermore,
based on the above, the network operator must achieve a cost level of efficient opera-
tions within eight years.

Thus, the annual enterprise-specific efficiency target for the second regulatory period,
adjusted with the error margin coefficient and OPEX/TOTEX ratio for network opera-
tor i (XVenti) Will be calculated on the basis of the efficiency figure adjusted with the
error margin coefficient and OPEX/TOTEX ratio (AEFen) from the following for-
mula:
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AEF

enti — (l_ XVent,i )8

Thus, the annual enterprise-specific efficiency target for the second regulatory period,
adjusted with the error margin coefficient and OPEX/TOTEX ratio for network opera-
tor i (XVenti) Will be calculated on the basis of the efficiency figure adjusted with the
error margin coefficient and OPEX/TOTEX ratio (AEFen) from the following for-
mula:

XVent,i =1- 8\ AEFent,i

5.6.4 Defining the starting level and adjustment factors of the efficiency improvement target

5.6.4.1 Defining the starting level of the efficiency target

As the annual efficiency target set for the network operator is indicated as percentual
change, a starting level must be determined for the costs. The efficiency target will be
bound to this starting level, on the basis of which the annual target level for the costs
will be determined. The cost items deviate from each other to a certain extent with re-
spect to the determination of the starting level.

In terms of operational costs, using the cost level of an individual year is problematic
because the network operators’ costs vary from year to year. In the first regulatory pe-
riod, the Energy Market Authority used a four-year average (years 2000-2003) as the
starting level of the general efficiency target. Using the four-year average also in the
determination of the starting level in the second regulatory period is justified because
the length of the regulatory period is also four years. It can be assumed that variation
within the regulatory period is similar to the years that act as the basis for calculating
the starting level.

In the second regulatory period, the Energy Market Authority will use the average for
the network operator’s actual controllable operational costs in 2003-2006 as the start-
ing level of the network operator’s controllable operational costs because these are the
latest available data. Thus, they will best describe the conditions prevailing in the
regulatory period. The average for the network operator’s controllable operational
costs in the corresponding years will also be used in efficiency measurement carried
out with the DEA and SFA models.

For the starting level, the actual network operator’s controllable operational costs for
2003-2006 will be adjusted to correspond to the 2007 price level. The adjustments
will be made on the basis of the building cost index (1995=100) so that the average
building cost index for April-June of the previous year will be used as the index cor-
responding to the price level of each year and the average for April-June 2006 will be
used as the index corresponding to the 2007 price level. The selection of the index
used is dealt with in further detail in chapter 5.6.4.2. The starting level of the network
operator’s controllable operational costs to be applied in the second regulatory period,
adjusted to the 2007 price level, is calculated with the following formula:
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2006
z Coit ~ BCIZOOG
" BCI,,

t=2003

COi,ZOOS—ZOOG,ka =
4
where
CO, sois-20064a =  The average actual controllable operational costs in accordance

with the unbundled confirmed financial statements of network op-
erator i for 2003-2006, adjusted to the 2007 price level.

CO;, =  The actual controllable operational costs of network operator i in
accordance with the unbundled financial statements confirmed for
year t

BCl, =  The average of the building cost index (1995=100) index figures

for April-June in year t.

The electricity distribution network operators’ controllable operational costs (CO),
used in the starting level of the efficiency target, are determined above in chapter
5.6.1.1.

5.6.4.2 Index adjustment on the cost level

The network operators’ nominal costs rise each year due to a fall in the value of
money. As the efficiency target is directed at nominal costs, it must be adjusted down
annually in accordance with the change in the value of money.

In the first regulatory period, the Energy Market Authority used the building cost in-
dex (1995=100) in the index adjustment of imputed straight-line depreciations deter-
mined from the net present value and the replacement value of the electricity network.

The Energy Market Authority has investigated the level of index that the annual
change in the value of money should be taken into account in the second regulatory
period.

The Authority has calculated the distribution of the average network replacement
value into material and labour costs, weighted on the basis of the share of material and
labour costs included in the unit prices of various network components. As a result,
the share of material costs in the electricity network replacement value is an average
of 43 per cent and the share of labour costs is 57 per cent. The material and labour
costs may vary with respect to individual components. The Energy Market Authority
has calculated the weighted index using the above shares, the index of wage and sal-
ary earnings (2000=100) as the index describing the development of labour costs, and
the basic price index for domestic supply (2000=100) as the index describing the de-
velopment of material costs. The development of the weighted index calculated in this
way and the building cost index (1995=100) in 2000-2006 has been compared in the
following table (Table 6). The average index figures for April-June for each year have
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been used as the index. The indices have been scaled for the table so that year 2000 is

100.

Building cost index

(1995=100) Weighted index
Year 2000 100.0 100.0
Year 2001 103.6 103.0
Year 2002 104.1 104.5
Year 2003 106.1 106.7
Year 2004 108.1 109.7
Year 2005 112.7 113.8
Year 2006 115.9 118.0

Table 6. Development of index calculated from the building cost index and the weighted
index of wage and salary earners and basic price index for domestic supply in 2000-
2006.

Based on the above table, the rise in the building cost index has been somewhat
slower than the weighted index. However, the changes in the building cost index have
been close to the changes in the weighted index in the years under review. Based on
this, the Energy Market Authority considers that the change in the building cost index
still corresponds to a sufficient extent to the change in the value of money taking place
in the imputed straight-line depreciations determined from the net present value and
replacement value of the entire electricity network.

The distribution of electricity distribution network operators’ controllable operational
costs into labour and material costs is more difficult to establish. Based on financial
statement data, the average share of personnel costs in the electricity distribution net-
work operators’ controllable operational costs, presented in the profit and loss account
for 2000-2005, has been 41 per cent. External services (corresponding share 26 per
cent) also include labour costs to some extent. More detailed breakdown of the distri-
bution of costs in external services into labour and material costs has not been avail-
able to the Energy Market Authority. If it is assumed that about half of the costs of ex-
ternal services are labour costs, the share of labour costs in the electricity distribution
network operators’ controllable operational costs is fairly close to the above-
mentioned 57% share of labour costs included in the electricity network replacement
value. As is indicated above, the change in the building cost index corresponds to a
sufficient extent to the change in the value of money taking place in the imputed
straight-line depreciations determined from the net present value and replacement
value of the entire electricity network, the building cost index may also be used to de-
scribe the change in the value of money in the network operators' controllable opera-
tional costs.

The study on the disadvantages caused by electricity supply outages, carried out by
Helsinki University of Technology and Tampere University of Technology in 2004—
2005, briefly compares the cost of disadvantages caused by outages in the electricity
supply, calculated in studies carried out at different times, with the development of
some indices in the corresponding period. Based on the results, the costs have devel-
oped to a varying degree compared with different indices. In terms of industrial cus-
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tomers, the cost of disadvantages caused by outages in the electricity supply has
mainly followed the gross national product. With respect to other consumer groups, no
clear congruence with the indices compared was detected. The Energy Market Author-
ity considers that the outage costs must also be subject to index adjustment taking the
change in the value of money into account. As it is concluded above with respect to
the network operator’s controllable operational costs, the straight-line depreciations
and the value of the electricity network that the building cost index describes to a suf-
ficient extent the change in the value of money taking place in them, for reasons of
clarity, the building cost index may be used to describe the change in the value of
money in outage costs also in the second regulatory period.

Based on the above, the Energy Market Authority will use the change in the total in-
dex of the building cost index (1995=100) as the meter for change in the value of
money with respect to the network operator’s controllable operational costs, straight-
line depreciations, outage costs and the value of electricity network in the second
regulatory period. The Authority will use the average index figures for the April-June
in the year prior to the year in question as the index figure for the year under review.
Thus, the network operators will be aware in advance of the figures applied in the in-
dex adjustment of the cost level in different years.

The Energy Market Authority will take the change in the value of money into account
annually in the second regulatory period when calculating the annual operational
costs, the imputed straight-line depreciation of the electricity network, the actual out-
age costs and the reference level of outage costs, as well as the value of electricity
network used in the amount of capital invested in network operators in accordance
with the efficiency target.

5.6.4.3 Determining the network volume adjustment

Network expansion and change in the number of customers have an impact on opera-
tional costs. As the network expands, it can be assumed that the network operator’s
operational costs will also grow in proportion. Therefore, it is justified that the effi-
ciency target will be reduced with the percentual figure corresponding to the network
expansion.

When setting the efficiency target, the Energy Market Authority will take into account
any changes taking place in the extent of the network operator’s operations in accor-
dance with the model® presented by PA Consulting Group Oy in the same way as in
the first regulatory period. The basic idea of the model is to measure the extent of the
network operator’s operations with a so-called network volume model. A network
volume is calculated for each network operator by multiplying the number of the
company’s network components by the coefficients corresponding to each component
group. The coefficients of various component groups applied in the definition of net-
work volume are presented in the following table (Table 7):

% Kuusela Akke (2004): Sahkén jakeluverkkotoiminnan laajenemisen kustannusvaikutuksiin liittyva konsulttityd
(Consultant project related to the cost impacts of the expansion of electricity distribution network operations), PA
Consulting Group Oy. 24.5.2004 (available from www.energiamarkkinavirasto.fi).
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Component Coefficient
1 km of 110 kV overhead line 4.2

1 km of 110 kV underground cable 23

1 km of 6-70 kV overhead line 1

1 km of 6-70 kV underground cable 0.9

1 km of 0.4 kV line 0.53

1 customer 0.025

Table 7. Coefficients describing the extent of the network
A network operator’s network volume is calculated with the following formula:

NV = 4.2x 0L, +23xUC, +1x 0L, +0.9xUC,, +0.53xOL ; +0.025x CU

where

NV =  Extent of the network operator’s network (network volume)

OL =  Length (km) of the network operator’s 110 kV overhead line net-
work.

UCy =  Length (km) of the network operator’s 110 kV underground cable
network.

OL, =  Length (km) of the network operator’s 6-70 kV overhead line
network.

UC, =  Length (km) of the network operator’s 6-70 kV underground ca-
ble network.

LL,; =  Length (km) of the network operator’s 0.4 kV line.

CuU =  Number of customers connected to the network operator’s net-
work.

The coefficients describe the average cost burden of each component on the opera-
tional costs of the network operator. The percentual change in the network extent
(network volume) calculated with the coefficients can also be interpreted as a percen-
tual change in the level of network operator’s operational costs.

The Energy Market Authority will take the change in network volume into account
when calculating the annual operational costs in accordance with the efficiency target
with the methods presented in chapter 5.6.5.

5.6.5 Costs in accordance with the efficiency target

The efficiency targets set for the network operations in the second regulatory period
become effective at the beginning of the regulatory period. That way, the network op-
erators will have had one year to improve the efficiency of their operations by the end
of the first year of the regulatory period. Therefore, since the beginning of the regula-
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tory period, the target level of costs in accordance with the efficiency target can be
calculated on the basis of the annual general and enterprise-specific efficiency target
determined in the above chapters.

The network operators may improve the efficiency of their operations at a pace deviat-
ing from the annual target levels determined in this chapter. In the regulation decision
to be made after the regulatory period has ended, the Energy Market Authority will
examine the entire regulatory period, in which case the combined actual costs and
costs in accordance with the efficiency target with respect to various years throughout
the regulatory period will be examined.

The network operator’s controllable operational costs in accordance with the effi-
ciency target will be bound to the average level of actual costs in 2003—-2006 as pre-
sented in chapter 5.6.4.1.

The amount of controllable operational costs of network operator i in accordance with
the efficiency target for 2008 (SCOz0s,) is calculated with the following formula:

SCO; yp08 = (l+ ABCl 50 )X (l+ AK; 2008 )X (l_ X yi )X (l_ XVyr,i )X CO;i 20032006 ka

where

SCO; 0 =  The controllable operational costs of network operator i in accor-
dance with the efficiency target for the year 2008

AK; 5008 =  Change in the extent of the network (network volume) of network
operator i for the year 2008.

ABCl 5 =  Change in the building cost index for the year 2008.

X =  General efficiency target for the second regulatory period

XV = Annual enterprise-specific efficiency target adjusted by the error
margin coefficient and the OPEX/TOTEX ratio set for network
operator i for the second regulatory period

CO, s0is-20064a =  The average actual controllable operational costs in accordance

with the unbundled confirmed financial statements of network op-
erator i for 2003-2006, adjusted to the 2007 price level.

The amount of controllable operational costs of network operator i in accordance with
the efficiency target for the following years of the regulatory period (2009-2011) for
the year t (SCO;,) is calculated with the following formula:

SCO,, = (1+ABCI, )x (L+AK, )x L- X, Jx .- XV, )x SCO,

where
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SCO;, =  The controllable operational costs of network operator i in accor-
dance with the efficiency target for the year t

AK; =  Change in the extent of the network (network volume) of network
operator i for the year t.

ABCI, =  Change in the building cost index for the year t.
X =  General efficiency target for the second regulatory period
XV, = Annual enterprise-specific efficiency target adjusted by the error

margin coefficient and the OPEX/TOTEX ratio set for network
operator i for the second regulatory period

The change in the extent of the network (network volume) of network operator i for
the year 2008 in the above formulae is calculated with the following formula:

AK _ NVi,ZOOS 1
i,2008 — ~vvy
NVi,ZOOS—ZOOG,ka

where

AK; 5008 =  Change in the extent of the network of network operator i for the
year 2008.

NV 2008 =  Change in the extent of the network (network volume) of network
operator i at the end of 2008.

NV, 005208 =  Average network volume of network operator i at the end of

2003-2006.

The change in the extent of the network (network volume) of network operator i for
the year t in the above formula for the controllable operational costs in accordance
with the efficiency target for the rest of the years in the regulatory period (2009-2011)
is calculated with the following formula:

NV,
AK  =—" 1
' NVI t-1
where
AK; =  Change in the extent of the network of network operator i for the

year t.
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NV

it The extent of the network (network volume) of network operator i
at the end of the year t.

The change in the building cost index in the formulae for calculating the above con-
trollable operational costs in accordance with the efficiency target for the year t is cal-
culated with the following formula:

8= i
where
ABCI, =  Change in the building cost index for the year t.
BCl, =  The average of the building cost index (1995=100) index figures

for April-June in year t.

5.6.6 Treatment of the efficiency target in the calculations of actual return on network op-
erations

The achievement of the efficiency target is assessed annually with calculations on the
network operator’s return on network operations carried out afterwards and in the
regulation decision made after the end of the regulatory period.

Efficiency targets and their achievement are taken into account in the calculations
concerning the network operator’s actual adjusted result on network operations. In the
calculations, the Energy Market Authority will add the network operator’s actual con-
trollable operational costs to the operating profit in accordance with the financial
statements and deduct the operational costs of the year under review in compliance
with the efficiency target, calculated in accordance with the formulae presented above.
The adjusted operating profit calculated in that way will take into account whether the
network operator’s actual controllable operational costs have deviated from the effi-
ciency target level.

The network operator’s costs may exceed or fall short of the level of efficiency target
determined for an individual year. The Energy Market Authority will not make deci-
sions on the reasonableness of the network operator’s return on network operations on
the basis of an individual year. Therefore, the regulatory model does not require that
the efficiency target level should be reached in every year of the regulatory period. In
the regulation decision to be made after the regulatory period has ended, the Energy
Market Authority will examine the entire regulatory period, in which case the com-
bined actual costs and operational costs, straight-line depreciations and outage costs in
accordance with the efficiency target throughout the regulatory period will be exam-
ined.

The adjustment of the profit and loss account and the calculation of the actual adjusted
return are presented in further detail with the formula in chapter 5.10.
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5.7 The disadvantage caused by outages in electricity supply

The Energy Market Authority will take into account the disadvantage caused by out-
ages in the network operator’s electricity supply when calculating the actual adjusted
return on network operations as presented in chapter 4.3.

The reference level of the network operator’s outage costs for the second regulatory
period is based on the actual average outage costs in 2005-2008, which may be de-
termined only after the Energy Market Authority also has the actual outage data for
2008 at its disposal, i.e. in 2009. As the Energy Market Authority will draw up the
first annual calculations to be made during the second regulatory period in 2009 con-
cerning the year 2008, the Authority will also take into account in these calculations
the impact of the disadvantage caused by the outages in electricity supply on the ac-
tual adjusted return on network operations.

The Energy Market Authority will give a definitive confirmation on the impact of the
disadvantage caused by outages in the network operator’s electricity supplies on the
actual adjusted return on network operations during the second regulatory period in its
confirmation decision to be submitted after the regulatory period in 2012.

5.8 Connection charges

The Energy Market Authority will treat the accrued transferable and refundable con-
nection charges entered in the balance sheet by the end of 2004 as interest-free debt in
the calculations concerning the electricity network operator's return on network opera-
tions, as presented in chapter 2.2.1. The additions of transferable and refundable con-
nection charges entered in the balance sheet since 2005 will not increase the interest-
free debts in the calculations of reasonableness of pricing.

However, since the beginning of the 2005, the Energy Market Authority has added the
annual net change in transferable and refundable connection charges entered in the
balance sheet (additions to connection charges in the balance sheet deducted by re-
turned connection charges) in the calculations of reasonableness of pricing as income
from the network operations in the year in question.

The procedure is the same as in the first regulatory period.

On the basis of the procedure, network operators are in an equal position regardless of
the fact whether they enter the connection charges in the balance sheet as transferable
and refundable connection charges or as income in the profit and loss account. For this
reason, the network operators shall report to the Energy Market Authority any addi-
tions and refunds of connection charges entered in the balance sheet each year.

5.9 Cost arising from the financial assets necessary to safeguard network
operations

When determining the capital invested in network operations with the reasons pre-
sented in chapter 2.1.3.1, the Energy Market Authority will eliminate the financial as-
sets entered in the network operator’s unbundled financial statements on the grounds
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presented in chapter 2.1.3.1 in the determination of capital invested in network opera-
tions. The financial assets to be eliminated include balance sheet items Short and
Long-Term Receivables, Financial Instruments and Cash and Bank Receivables, as
well as comparable items. Correspondingly, the Energy Market Authority will also
exclude financial income from the adjusted earnings from network operations in cal-
culations of the reasonableness of pricing. This means that financial income received
by the network operator will not affect the evaluation of the reasonableness of pricing.

However, electricity network operations require certain financial assets, on the one
hand, to make regular payments when the company's payment transactions to a certain
extent unavoidably take place at different times from cash payments and, on the other
hand, to make provisions for unexpected expenses. Consequently, the cost arising
from financial assets, which are necessary in order to safeguard network operations,
must be taken into account in some way when estimating the reasonableness of earn-
ings from network operations and the transmission service charges.

The Energy Market Authority will take the cost arising from the financial assets nec-
essary for safeguarding network operations into account with a method corresponding
to the way confirmed in the decisions of the Market Court?’, in which case the ad-
justed actual cost arising from the financial assets necessary for the network opera-
tions will be taken into account as a reduction when calculating the adjusted actual re-
turn for each year of the regulatory period. The amount corresponding to one-
twentieth of the network operator’s net sales is taken into account in the balance sheet
under items Short and Long-Term Receivables, Financial Instruments and Cash and
Bank Receivables as the necessary financial assets to safeguard network operations.

The cost arising from the financial assets necessary to safeguard network operator’s
network operations is calculated by multiplying the above-mentioned share of the fi-
nancial assets entered in the balance sheet with the cost of interest-bearing debts used
in the calculation of the weighted average cost of capital, as described in chapter 2.2.2.

5.10 Adjustment of profit and loss account and calculation of actual return

The Energy Market Authority calculates the network operator’s actual return annually.
The calculation of the network operator’s actual return on network operations is based
on the network operator’s operating profit (loss) in accordance with the profit and loss
account of the unbundled electricity network operations drawn up by virtue of section
29 of the Electricity Market Act.

In the calculation, at first the actual controllable operational costs, paid network rents,
depreciation according to plan on the electricity network and goodwill value, the net
change in the accrued transferable and refundable connection charges entered in the
balance sheet and half of the network operator’s actual outage costs will be added to
the operating profit (loss). After that, the network operator’s controllable operational
costs, the straight-line depreciations calculated from the replacement value of the elec-
tricity network, half of the reference level of outage costs, and the cost arising from

2" Market Court decisions No. 270/2006 and 271-344/2006.
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the financial assets required to safeguard network operations in accordance with the
efficiency target will then be deducted from the figure obtained.

The direct corporation tax in accordance with the corporation tax rate valid at any
given time will also be deducted from the adjusted operating profit thus obtained. The
tax will be deducted only from the network operators who are subject to corporation
tax by virtue of tax legislation.

The actual return on the network operator’s network operations after imputed corpora-
tion tax will be obtained as a result of this calculation.

The calculation of outage costs is described in chapter 4, the controllable operational
costs are determined in chapter 5.6.2.1, the straight-line depreciation calculated from
the electricity network replacement value is defined in chapter 5.5.1, and the method
of calculating the network operator’s controllable operational costs in accordance with
the efficiency target is presented in chapter 5.6.5.

A simplified formula for calculating the actual return on the network operator’s net-
work operations after imputed corporation tax is described in the following table.

Operating profit (loss)
+ 0.5 * Actual outage costs
+ Actual controllable operational costs
+ Paid network rents
+ Depreciation according to plan from goodwill
+ Depreciation according to plan from the electricity network

+ All net change in the accrued entered refundable connection charges (additions-
refunds)

- 0.5 * Reference level of outage costs

- Controllable operational costs in accordance with the efficiency target

- Annual straight-line depreciation calculated from the network replacement value

- Verkkotoiminnan harjoittamisen turvaamiseksi tarvittavasta rahoitusomaisuudesta
aiheutuva kustannus

= Adjusted operating profit/loss

= Imputed profit

+/- Other adjustment items

= Profit before taxes

- Imputed corporation tax for the enterprise

= Actual profit (adjusted)

Table 8. The principle of calculating actual adjusted return.
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6 ASSESSING THE REASONABLENESS OF RETURN ON NETWORK
OPERATIONS

During the second regulatory period, the Energy Market Authority will calculate and
notify the network operators, by the end of October each year, of the actual reasonable
return on the network operator’s network operations on the basis of financial state-
ments and other information from the previous year, in accordance with the methods
and principles of assessment set out in the confirmation decision issued before the be-
ginning of the regulatory period.

For the purpose of calculating a reasonable return, the Energy Market Authority will
calculate the amount of capital invested in network operations by adjusting the bal-
ance sheet of the unbundled network operations of the network operator in accordance
with the principles set out in chapter 2. As a result, the network operator’s capital in-
vested in network operations divided into equity, interest-bearing debts and interest-
free debts will be obtained. A reasonable return corresponding to the capital invested
in network operations after imputed corporation tax will be calculated in accordance
with chapter 3.4. The actual return on the network operator’s electricity distribution
network operations will be calculated according to the principles presented in chapter
5.10. In the calculation, the implementation of the incentive target to enhance the effi-
ciency of network operations, determined before the start of the regulatory period, will
also be taken into account in accordance with chapter 5.6. As a result, the network op-
erator’s actual return on the network operations after imputed corporation tax will be
obtained.

When assessing the reasonable return on the network operator's network operations,
the actual adjusted return on electricity network operations after imputed corporation
tax is compared with the reasonable return in euros, calculated on the basis of invested
capital after imputed corporation taxes. The actual adjusted return on the electricity
network operator’s network operations in any individual year during the regulatory
period may exceed the corresponding reasonable return.

After the end of the second regulatory period at the end of October 2012, the Energy
Market Authority will issue a supervision decision confirming for the network opera-
tor the actual return after imputed corporation tax, accrued during the regulatory pe-
riod, and the amount in euros by which the return in question has exceeded or fallen
below the reasonable return on the network operator’s network operations during the
regulatory period. In the calculation, the Energy Market Authority will add up the ac-
tual returns accrued during each year of the regulatory period after imputed corpora-
tion tax and deduct from the sum the sum total of reasonable returns on the network
operator’s network operations after imputed corporation tax in the corresponding
years.

The Energy Market Authority will take into account the amount of surplus or deficit
of return on network operations accrued during the regulatory period in the calculation
carried out after the end of the next regulatory period. If the network operator has ac-
crued a windfall profit on the network operations over the previous regulatory period
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after corporation tax, it will be added to the above figure. If the network operator has
accrued a windfall loss on the network operations over the previous regulatory period
after corporation tax, it will be deducted from the above figure.

As the end result, it is discovered how much windfall profit or loss the network opera-
tor’s network operations have accrued after corporation tax during the regulatory pe-
riod.

The following table (Table 9) shows in a simplified form the principle of assessing a
reasonable return on the network operator’s network operations.

+ Sum of returns on network operations after corporation tax
realised in various years of the regulatory period

- Sum of reasonable returns on network operations after
corporation tax in various vears of the requlatory period

Surplus (+) or deficit (-) of network operations accrued
from the previous regulatory period after corporation tax

Surplus (+) or deficit (-) of network operations accrued
from the regulatory period after corporation tax

Table 9. The principle of assessing the reasonableness of return on network operator’s
network operations.
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7 REPORTING TO THE ENERGY MARKET AUTHORITY

The assessment of reasonableness of the network operator’s return on electricity net-
work operations requires that the network operators submit an annual report on their
operations to the Energy Market Authority. In 2006, the Energy Market Authority de-
veloped an electronic web-based monitoring data system, through which the network
operators shall deliver the reported data to the Energy Market Authority. The Energy
Market Authority will update the supervision data system to correspond with the re-
porting of data required in the calculations corresponding with the methods set out in
the confirmation decision.

During the second regulatory period, the network operators shall notify the Energy
Market Authority annually by the end of March of the quantity data of network com-
ponents pertaining to the network under their administration and in actual use through
the electronic monitoring data system and classified in accordance with Appendix B,
corresponding to the situation on the first day of January in the year in question, and
the quantity data of components invested in and removed from the network for the du-
ration of the year preceding the year in question.

By virtue of paragraph 2, section 2 of the Energy Market Authority’s regulation on
publishing of key figures of electricity network operations (1345/01/2005), network
operators shall notify the Energy Market Authority of the key figures referred to in the
appendices to the regulation by the end of May each year.

The network operators shall notify the Energy Market Authority of the consolidated
profit and loss account and balance sheet for the network operations in accordance
with paragraph 2, section 10 of the Ministry of Trade and Industry’s decree on the un-
bundling of electricity business operations (79/2006) by the end of May each year. At
the same time, the network operators shall notify of other itemisations required in the
adjustment of the profit and loss account and balance sheet of network operations.
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LIITEA DETERMINING THE REPLACEMENT AND NET CURRENT

VALUE OF THE ELECTRICITY NETWORK IN THE SECOND
REGULATORY PERIOD

Network operators <

Components

quantity data 1.1.2008
deviating unit price data
investment quantity data
for 2007

quantity data for compo-
nents removed in 2007

by
31.3.2008

Components

quantity data 1.1.2009
investment quantity data
for 2008

quantity data for compo-
nents removed in 2008

By 31.3.2009

S, JS

Components

quantity data 1.1.2010
investment quantity data
for 2009

quantity data for compo-
nents removed in 2009

By 31.3.2010

Components

quantity data 1.1.2011
investment quantity data
for 2010

quantity data for compo-
nents removed in 2010

By 31.3.2011

RV2008
NPV’,008 @n dN PV200s8
INV’2007
SL D2oos

RV2009
NPV2009
SL D20oe

RV2010
NPV2010
SLD2o10

RV2011
NPV2011
SLD2o11

By 31.12.2008

By 31.12.2009

By 31.12.2010

By 31.12.2011

NPV = Net present value, RV = Replacement value, SLD = Straight-line depreciation, and INV = Investment

RV; = Number of componentst; * Unit prices;
INV’2007 =Number of components in investments,qo7 * Unit prices;oos

NPV2008 = NPV’2008 + INV’2007 — SLD200s

NPV'2008 = RV2008 * NPV%2007
SLD; = RV//lifetime

NPV2000 = NPV200s - SLD200s + INV2008
NPV2011 = NPV2010 - SLD2010+ INV2010

NPV2010 = NPV2009 - SLD200g + INV2009
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LIITEB NETWORK COMPONENTS, UNIT PRICES, LIFETIME
REPLACEMENT INTERVALS AND AVERAGE AGES

The unit prices of the tables are based on the unit prices presented in the network recommendation KA 2:06%® of the
Finnish Energy Industries and on the unit price report on certain component groups ordered from Empower Oy by the
Energy Market Authority.?

The unit prices in the tables are adjusted to the 2008 value in money

Transformer substations Unit Unit price Lifetime Lifetime

EUR replacement | [a]
interval [a]

1-pole transformer pcs 4 650 25...40

2-pole transformer pcs 6 360 25...40

4-pole transformer pcs 6 920 25...40

Park transformer, type 1 (managed from pcs 26 350 30...40

the outside)

Park transformer, type 2 (managed from pcs 33 560 30...40

the inside)

Property transformer pcs 45 650 30...40

Special transformers pcs 77 650 30...40

Satellite transformer pcs 16 110 30...40

Cabled disconnecting substations pcs 21 230 30...40

Remote control equipment of the trans- pcs 4 600 25...40

former substation in the cable network

1,000 V protective equipment pcs 1510 25...40

Transformers Unit Unit price Lifetime
EUR replacement

interval [a]

16 pcs 2 780 30...40

30 pcs 2 780

50 pcs 3 400

100 — 160 pcs 4 560

200 pcs 6 260

300 - 315 pcs 6 980

500 — 630 pcs 8 520

800 pcs 11 490

1000 pcs 14 000

1250 pcs 17 860

1600 pcs 21 990

20/10 kV transformers pcs 242 520

10/20 kV transformers pcs 242 520

45/20 kV transformers pcs 268 040

%8 Energiateollisuus ry (2007): Verkostotdiden kustannusluettelo (List of costs in network tasks), Verkostosuositus
(Network recommendation) KA 2:06.

% Empower Oy (2007): Eraiden verkkokomponenttien yksikkohintojen maérittely (Determining the unit prices of
certain network components). Empower Oy 27.2.2007 (available from www.energiamarkkinavirasto.fi).
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| 20/20 kV variable ratio transformers | pcs | 193 590 |
20 kV overhead lines Unit Unit price Lifetime
EUR replacement
interval [a]
Sparrow or smaller km 17 190 30...45
Raven km 21 090
Pigeon km 24 100
Al 132 or larger km 27 910
SAXKA 70 or smaller km 48 560
SAXKA 120 or larger km 57 580
PAS 35 -70 km 28 070
PAS 95 or larger km 31 290
Other km 17 190
0.4 kV overhead lines Unit Unit price Lifetime
EUR replacement
interval [a]
AMKA 16 — 25 km 12 970 25...40
AMKA 35 — 50 km 13 670
AMKA 70 km 16 790
AMKA 120 km 20 190
Other Kkm 12 970
20 kV disconnectors and switches Unit Unit price Lifetime Lifetime
EUR replacement | [a]
interval [a]
Line disconnector, light pcs 3 500 25...30
Line disconnector, with circuit breaker pcs 6 470
chamber
Remote-controlled disconnector station 1 pcs 15 920 25...30
disconnector
Remote-controlled disconnector station 2 pcs 30 290
disconnectors
Remote-controlled disconnector station 3-4 | pcs 39 710
disconnectors
Pole recloser (remote-controlled) pcs 21 230 25...40 |
20 kV recloser substation pcs 72 330
20 kV switching substation pcs 42 550
20/20 kV control substation pcs 202 100
20 kV underground cables (installation) Unit Unit price Lifetime
EUR replacement
interval [a]
up to 70 underground cable km 24 230 30...45
95 — 120 underground cable km 33170
150 — 185 underground cable km 40 260
240 — 300 underground cable Km 45 710
up to 70 underwater cable km 55 830
Terminal type 1 pcs 1210
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Pole terminal pcs 2 540
Joint pcs 2 390
0.4 kV underground cables (installation) Unit Unit price Lifetime
EUR replacement
interval [a]
up to 25 underground cable Kkm 7 030 30...45
35 — 50 underground cable Km 9 420
70 underground cable km 12 110
95 — 120 underground cable km 13 030
150 — 185 underground cable Km 18 870
240 — 300 underground cable Km 19 370
up to 35 underwater cable km 12 230
50 — 70 underwater cable km 14 370
95 — 120 underwater cable km 17 980
minimum 150 underwater cable km 27 230
0.4 and 20 kV underground cables (ditch- |20 kV 0.4 kv Unit price
ing) common use |common use |EUR/km
[cable/ditch] | [cable/ditch]
Rural area 1,1 1,5 9770
Suburban area 1,2 1,75 20 800
Urban area 1,3 2,0 64 330
Assembly cabinets and fuse breakers Unit Unit price Lifetime
EUR replacement
interval [a]
Tap off cabinet pcs 600 30...40
Cable tap off cabinet max. 400 A pcs 1 320 30...40
Cable tap off cabinet max. 630 A pcs 1480 30...40
Fuse breaker max. 160 A pcs 260 30...40
Fuse breaker 250 — 400 A pcs 390 30...40
Fuse breaker 630 A pcs 730 30...40
45 kV, 110 kV and 400 kV lines and dis- Unit Unit price Lifetime Lifetime
connecting substations EUR replacement | [a]
interval [a]
45 kV timber pole line km 49 990 35..45
110 kV timber pole line, one circuit km 111 680 35...50
110 kV steel lattice pole line, one circuit km 234 010 |35...60
110 kV steel lattice pole line, two circuits km 297 830 |35...60
110 kV underground cable km 420 150 |[30..40
400 kV guyed steel pole line km 196 780 50...60
400 kV free-standing steel pole line km 361 650 50...60
45 KV disconnector station (1 disconnec- pcs 15 950 30...45
tor)
110 kV line disconnector pcs 22 340 30...45
110 kV remote-controlled line disconnector | pcs 34 040 30...45

B-3
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110 kV line area compensation km 21 590
400 KV line area compensation km 29 680
45 kV substation structures Unit Unit price Lifetime
EUR replace-
place-
ment
interval
[a]
45/20 KV substation pcs 366 960 30...45
45 KV fields at 110 kV stations pcs 207 410
+ prices of extra fields pcs 182 950
Operational SCADA system Unit Unit price Lifetime
EUR replacement
interval [a]
Basic investment pcs 308 460 |5..10
+ extra charge for each substation pcs 10 100
+ extra charge for each disconnector sub- |pcs 2 330
station
Communication networks in the opera- Unit Unit price Lifetime Lifetime
tional SCADA system EUR replacement | [a]
interval [a]
Basic investment pcs 83 390 20...30
+ extra charge for each substation pcs 4 840
Network and customer data system Unit Unit price Lifetime
EUR replacement
interval [a]
Network data system price pcs 276 550 5..10
+ section based on the number of users customers 4,3
Customer data system price pcs 276 550 5..10 |
+ section based on the number of users customers 4,3
Energy metering equipment Unit Unit price Lifetime | Lifetime
EUR replace- |[a]
place-
ment
interval
[a]
Locally read meters pcs 130 15..25
Hourly-read meters (over 63 A) pcs 1070 15...25
Other remote-read meters (63 A or less) pcs 230 15...25
Substations Unit Unit price
Substation sites EUR/m?
Large city planning zones m? 69,1
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Other planning zones m 2,7

Unplanned areas m? 1,3

Substations Unit Unit price Lifetime | Life-

Station buildings EUR replace- |time
place- [al
ment
interval
[a]

Large city planning zones pcs 783 710 30...50

Other planning zones pcs 231 240

Unplanned areas pcs 82 750
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Substations Unit Unit price Lifetime
110 kV transformers [MVA] EUR replace-
place-
ment
interval
[a]
6 pcs 257 410 30...45
10 pcs 290 380
16 pcs 343 560
20 pcs 387 170
25 pcs 427 590
31,5 pcs 493 540
40 pcs 553 110
50 pcs 629 690
63 pcs 738 180
80 pcs 846 680
100 pcs 955 170
220/110 kV transformer pcs 1148 760
Substations Unit Unit price Lifetime | Lifetime
110 kV light substation EUR replace- |[a]
place-
ment
interval
[a]
110 kV light substation pcs 387 170 30...45
Substations Unit Unit price Lifetime | Lifetime
110 kV fields at air-insulated substation EUR replace- |[a]
place-
ment
interval
[a]
Transformer foundation and connections at 58 180 30...45
air-insulated station
Basic price of air-insulated 1-busbar pcs 382 070 30...45
switchgear
+ the price of a 1-busbar extra field pcs 243 790
Basic price of air-insulated 2-busbar pcs 462 270
switchgear
+ the price of a 2-busbar extra field pcs 323 460
Basic price of air-insulated 3-busbar pcs 538 210
switchgear
+ the price of a 3-busbar extra field pcs 380 470
Basic price of protection and automation pcs 63 610 20...40
(air-insulated)
+ extra field pcs 16 590
Substations Unit Unit price Lifetime | Lifetime
110 kV fields at gas-insulated substation EUR replace- |[a]
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place-
ment
interval
[a]

Transformer foundation and connections at | pcs 51 480 30...45

gas-insulated station

Basic price of gas-insulated 1-busbar pcs 589 700 30...45

switchgear

+ the price of a 1-busbar extra field pcs 354 520

Basic price of gas-insulated 2-busbar pcs 689 150

switchgear

+ the price of a 2-busbar extra field pcs 433 120

Basic price of protection and automation pcs 84 350 20...40

(gas-insulated)

+ extra field pcs 30 630

Substations Unit Unit price Lifetime | Lifetime

20 kV switchgear EUR replace- |[a]
place-
ment
interval
[a]

Basic price of air-insulated 1-busbar pcs 21 060 30...45

switchgear

+ the price of a 1-busbar extra field pcs 13 190

Basic price of air-insulated 2-busbar pcs 30 210

switchgear

+ the price of a 2-busbar extra field pcs 20 850

Basic price of gas-insulated 1-busbar pcs 47 650

switchgear

+ the price of a 2-busbar extra field pcs 28 510

Basic price of protection and automation pcs 18 080 20...40

for each station

+ extra field pcs 5 320 30...45

Capacitor 2.4 Mvar pcs 36 700

Resonant earthed equipment pcs 120 510

Ballast < 50 MVA pcs 68 710

Ballast > 50 MVA pcs 44 990




