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SUMMARY

The restructuring of distribution companies in Finland and
increased competition in electricity markets has had a
strong influence on the applied DSM. The traditional DSM
activities have to be re-evaluated because increased merg-
ers and changes in utility ownership decrease the motiva-
tion of utilities and increase uncertainties in the economic
benefits of DSM. On the other hand the utilities are diver-
sifying and developing different types of products and cus-
tomer services. Potential future electricity products espe-
cially related to power quality are discussed.
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The efficient function of the electricity markets is super-
vised by government authority, the Electricity Market
Authority. It is an independent expert subordinate to the
Finnish Ministry of Trade and Industry. It began its work in
August 1995. The Authority acts as the regulator in the
electricity market and its’ principal task is to promote the
efficient function of the electricity markets and to monitor
transport tariffs (i.e. fees for transmission and distribution)
under the conditions of reliability and economic efficiency.
Further the Authority has the following tasks

* to promote the development of the electricity markets

¢ to grant licences to network operators and construction
permits for transmission lines of 110 kV or higher
voltages

e to monitor compliance with the conditions on which

In Finland the electricity markets have been opened for
competition through the Electricity Market Act (effective,
June 1, 1995)The deregulation was performed step by
step so that first customers above 500 kW were allowed to

licences and permits are granted

to oversee the operation of networks and ensure that
the provisions of the Electricity Market Act are com-
plied with

change their supplier in November 1995. Since Novembgr
1, 1998 all the customers including even the low voltage
domestic ones have been able to change their supplier.

to advise other authorities, companies and consumers
in matters relating to the Act
« to compile the data required for monitoring

According to the Electricity Market Act the generation and

electricity supply is subject to competition, while transmis—THE EXPERIENCE OF THE RETAIL

sion and distribution networks remain natural reQUIateéOMPETlTION

monopolies. Transport charge varies only by time and volt-

age level and is not dependent on transportation distangge eyperience with the competition has shown the need
(point tariff). Distribution companies are divided on a%%or retail suppliers to win volume in low margin commod-
counting basis to sales and distribution activities. The com;: markets. Like in many other commodity markets with
panies lost their franchise right in sales and have to co fge turnover, power retailing experiences a slim gross

pete on equal terms with other suppliers. (See figure 1.) ar0in and an even slimmer operating profit margin. Cus-
tomers have selected their power retailer based primarily
on unit price and retailers cut costs to offer attractive unit

Traders Customers prices. It is expected that the prices become even.
A p In this situation the distribution companies have to find
—> ) new products and services that guarantee their success in
& the deregulated electricity markets. Distribution companies
by are developing also non-traditional non-electrical services
B N Network —> and products. The aim is to be more customer oriented and
operator e to strengthen the relationship between the utility and the
customer. The customer is also aspired to be serviced by a
— C1 more comprehensive way. As an example distribution
C —»p > o companies are devglop|_ng to summer cottage owners a
service package which involves in addition to the tradi-

tional services of a distribution company the control of
Fig. 1. Traders and customers in free market conditions. [1]



summer cottage temperature, house-burglary, the reading
of kWh and water meters etc.

Despite that the distribution companies are developing new
non-electrical services and products there are al'so new non-
traditional traders of electricity in the deregulated markets.
Oil companies and stores have started the function as retail
suppliers of electricity.

Demand Side Management (DSM) is usualy a utility (or
sometimes governmental) activity aimed to influence en-
ergy demand of customers (both level and load variation).
Typical ways to realise DSM are direct load control, inno-
vative tariffs and different types of campaigns. [2], [3] The
restructuring of utilities in Finland and increased competi-
tion in electricity market has had a strong influence also on
the DSM applied. Traditional co-ordinated ways of plan-
ning and management (IRP, Integrated Resource Planning)
are no more possible due to the conflicting interests in gen-
eration, network and supply business and increased com-
petition between different actors in the market. Costs and
benefits of DSM are divided to separate companies, and
different types of utilities are interested only in those ac-
tivities, which are beneficial to them. On the other hand,
due to the increased competition, the suppliers are diversi-
fying, and partly DSM based, different types of products
and increasing number of customer services are available.

NEW SERVICES TO CUSTOMERS

Strategy elements for utilities

For utilities to become competitive in these changing mar-

kets, they have to rethink their business strategies and refo-

cus the development of their products and services. This
includes:

» the development of products and services must be part
of a larger information process whose design must
provide the knowledge necessary to differentiate the
commodity based services

»  create customised enhanced services

» increase operating efficiencies in core operations so as
to drive down prices and costs

Integrated Energy Solutions is the combination of product

and service offerings to fulfill customers’ total needs for |
energy, as illustrated in figure 2. [4] Integrated Energy So-
lutions offer an increased market identity and allows for

better approach with attractive customer classes.

In a competitive environment it is necessary to understand
each customer’s contribution to the utility company’s
profit, how exposed the customer is to competition, how
loyal the customer is and which factors are critical to influ-
ence the loyalty. The objective of this strategy is to develo
tailored products and services for most profitable custo T

ers of the most vulnerable to competition.

Energy Commodity
(Power, District Heat,
Gas)

Energy

Capacity

Price (fixed,variable)
Price (guarantee)

Products and Services

e Tailored billing and
metering

e Facility M anagement

e Financing or leasing
of equipment

e Outsourcing of energy
functionsin larger
buildings

e Installation and leasing
of remote control HVAC
(heating, ventilation,AC)

e Equipment O& M

e Multi fuel brokering

e Others

Integrated

Energy Solutions

Fig. 2. The customers’ total needs of energy are fulfilled by the combina-
tion of product and service offerings.

Identification of possible new products and services
Some illustrative products/services has been identified: [5]

Utilisation of Internet for

« home made energy audits and cost/benefit analysis
e genera information to customers

e price and contract information

Bundling of value added services with other services, such

as

e communication services to customers

» security and remote control services (holiday houses
etc.)

e energy audit combined with equipment safety test (for
insurance companies)

Submetering schemes, such as

« billing services to customers having several consump-
tion points or subcontracts

e services to analyse and advice customers (either by

utilising conventional remotely read hourly meters or

by installation of extra metering equipment)

rental of portable meters

@tility owned equipment/leasing, such as

« stand-by diesel-aggregates for customers to be used by
both customers and utilities

¢ Worry Free Programs for heating, domestic hot water
production or air conditioning (leasing including main-
tenance). May be third party financed

sreen energy concepts like

green pricing through different types of contracts
» électric heating and use of wood for heating as a green
product (different types of products can be defined)



The utilisation of two way communication for meter read- whose products (network operator / trader / quality consult-

ing, innovative pricing and energy management at custom-  ant) power quality products could be. (See figure 4.)

ers

« utility can combine pricing with the assistance of the Supply termind
customers to benefit pricing by using energy manage-
ment systems

* the use of system in load control and demand side bid-
ding schemes

Traders Network operator

Customer

Y. S

POWER QUALITY PRODUCTS B Distribution

The power quality products represent one possibility in
developing new products. In this connection the power
quality is understood as the properties of voltage and cur-

rent. Quality e

\ b/

Traditionally utilities have offered al the customers ade- QL At Iclonsultlalrlus
guate quality and no differentiation has been needed or y
offered. Though some important, typically customers of
large-scale process industry and hospital's have had special Fig. 4. The traders, network operator and quality consultants seen by the

tailored power quality solutions. customer a.

The power quality products could be the products of net-

work operators, because the network operators

* have the best local know-how of the network proper-
ties

* have the local know-how how the power quality of a
sensitive customer is affected by the neighbouring

Nowadays the electricity should be seen more as a product
having certain quality. One speciality of this product is that
the quality varies so that at one specific place the voltage
varies from time to time and at certain moment the voltage
varies in different parts of the network. The power quality
isaways alocal property of the network and is determined

by the local network conditions and the local use of elec- customers _ . . .
tricity. . _have electrotechnical skills to work with power quality
issues

The network owner offers at the customer’s supply termf- have the responsibility to develop the netwo'rk and thus
nals a power product of certain voltage and frequency. The they have also the control how the dominant local
customer is interested in the quality of the voltage. On the Power quality will be developed in the future

other hand the network owner is interested in the quality 8f C¢an perform power quality solutions that affect not

the current the customer is taking from the network or ©nly a single customer but groups of customers (tradi-
passing to the network. (See figure 3.) tional development of the network and in the future

power quality parks)
e can perform power quality solutions as well on their

quality of voltage own network as on the customers’ network
network operator > customer
On the opposite the network operators may not be inter-
quality of current ested in differentiating the power quality because according
Fig. 3. The quality of voltage and current seen by the network operator ~ the Electricity Market Act they have a responsibility to
and the customer. treat customers equally. If a network operator is marketing

products of better quality there might rise a question is the
The customers are always connected to the network of th&t of electricity of poor quality. The concentration to the
local network Operator. The distribution of the eleCtriCity i%)ower qua“ty products is natura”y also a question of man-
not open for Competition. The retail Suppliers sell the ele%-ower_ On the other hand because the Supp"ers are Operat-
tricity and according to the law the customers can buy theg in the competitive environment and because especially

electricity from any of the traders. This means that thgey have to find new products the traders should be inter-
trader and the customer can geographically be situated ¢ajted in the power quality products.

away from each other. The trader can be the local distribu-

tion company, a distribution company situated on the oth@k a results of the aspects given above the power quality
side of Finland or abroad or some other company like Q¥oducts will suit well to the network operators’ menu. A
company. practical solution to this question could be an arrangement

where several network operators have a quality consultant

When haVing an increased number of actors in the electl’iﬁ)mpany in common. Then the power qua“ty professiona|-
ity markets one question of power quality products is



ity is concentrated in one company which have active rela-
tionshipsto several network operators.

The power quality can be improved by many different
means and in different parts of the network. (See figure 5.)
The power quality can be affected e.g. by means of re-
structuring the network (for example meshed network /
radial network, new lines, strengthen lines) and different
electrical devices like filters, capacitors, transformers. In
the future the development of custom power and energy
storage technology enables new interesting methods for
improving the local dominant power quality and for tailor-

Thus large-scale industry and e.g. hospitals are typically
customers to whom the importance of power quality is es-
sential and traditionally these customers themselves have
know-how to require a certain power quality. On the oppo-
site households represent customers to whom an additional,
costly power quality is not easily justified.

Small and medium scale industry and the service sector
have needs to define the needed power quality more pre-
cisely. Typically these customer groups do not have skills
to specify their own power quality needs. Power quality

products marketed to e.g. farming, offices, schools and

ing power quality products along the customers’ needs. [@lepartment stores can be developed. The power quality
[7] The limit between the traditional development of th@roducts can also be part of a larger product package.
network and power quality improvements is not unambigu-

ous but related to each other. This leaves the question hdhough certain customer groups have similar demands and
the costs of power quality products are divided in a fagxpectations for power quality the power quality products

way without a single clear answer.

Quality improvement at HV/MV
substation

Quality improvement on MV feeder

Quality improvement at the MV/LV
substation

Quality improvement on the LV
feeder

Quality improvement at
the customer’s supply
terminals

Quality improvement
on the sensitive
equipment of the
customer

Fig. 5. Quality improvements at different points of the distribution net-
work.

always require tailoring along the customers special needs
and the local network conditions. (See figure 6.) The prod-
ucts can be planned to fulfill power quality requirements of

not only one single customer but also a group of customers.

Power quality Quality of
Customers products voltage
frequency
& Power quality
—P product A voltage variation
voltage sags
flicker
& Power quality
—P . .
product B interruptions
harmonic voltage
voltage unbalance
3 Power quality
— product C

Fig. 6. The tailoring of power quality products along the customers’
needs.

CONCLUSIONS

The customer groups to whom to market various power

guality products has to be found and determined. EspIg0
cially in industry there is an increased awareness of
importance of power quality. Poor power quality can resu
in very substantial costs to operation. These include |
productivity, labour costs for cleaning and restart, damag
or poor quality products, delays in delivery, reduced CUB
tomer satisfaction, and possibly even damage to production
equipment. Increasingly the industry is realising that eleg;
tricity should be viewed as one among many commoditien%t
vital for their business. As such it should be subject to t
same demands concerning quality control, reliability o

supply, etc. as any other commodity.

ower quality issues are of increased interest. The free

O%fectricity markets have had a strong influence on the ap-

ied DSM and in the changed situation distribution com-
ies are developing new products and services to differ

g m other companies. Also power quality can be seen as a

ew area of products and services.

Because the power quality is aways a local property of a
work and because the power quality issues need elec-

nfotechnical skills the power quality products could be the

roducts of the network operator. From the customer
groups the small and medium size industry and service



sector do not have themselves know-how to determine the
needed power quality. Thus they will represent an impor-
tant customer group of power quality products and serv-
ices. Though certain customer groups have similar de-
mands for power quality these products need always tai-
loring aong the local network properties and the custom-

(3]

ers’ special needs. In the future as well as traditional tech-
nology and new technology (custom power) offer interesf4]
ing tools and solutions to modify the distribution power

guality as well as to a single customer as groups of custom-

ers.
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