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SUMMARY

New relations are developed between utilities and key
account customers. Utilities are turning into service
businesses, key account customers have the option to
cover their power demands on the free market. Utilities
require supporting tools which enable the utility to
guarantee power supplies over short and medium-term
periods based on viable economic principles. This paper
develops a method which fulfils the requirements of a
situation where key account customer supply demands
change within a supply area and tariff intervals. This is
achieved by making load demand forecasts as accurate
as possible.

1. INTRODUCTION

The supply area of a utility company is characterised by
its customer structure. For the supply of normal tariff
customers in communities the weather conditions have a
considerable impact on the load curve at certain times of
the day.
The load demands from industrial customers, in the
following called key account customers, are subject to
other influences, such as production and technological
parameters.
Within the course of the liberalisation industrial
customers are given the opportunity to choose their own
power supplier.
For the utilities this means that they have to supply a
changing potential of key account customers.
A utility needs to include key account customers into its
supply strategies in order to make its power supplies
economically viable while protecting resources and the
environment. With the help of suitable tools, offers need
to be made to key account customers which will lead to
solid customer bonds.
This requires a flexible method for forecasting the load
demand for short and medium-term periods.

2. OBJECTIVE  OF  DEMAND - SIDE-
MANAGEMENT-AGREEMENTS
BETWEEN UTILITIES AND CUSTOMERS

Demand-Side-Management- (DSM) strategies of a utility
are geared towards impacting customers' requirements in
order to
� achieve flexible load curves
� make use of good offers (at short notice)
� increase the use of combined generation (power
generated by customers).
Under liberalised market conditions the optimised
procurement of power by a regional and/or municipal
utility will cover the following components
� supplier of vendor
� power generated by customers in combined heat and
power generation (co-generation)
� power market and
� (key account) customers.
This means that the DSM strategies of a regional and/or
municipal utility are determined by the request for
optimised power procurement and by customer flexibility
/4/.

3. SOLUTION METHOD

In the following, a method for solution shall be
investigated and reviewed for its suitability and
practicality which
1. maintains the traditional load curve in the supply
region which is dependent on the weather conditions but
does not include the key account customer pool,
2. comprises key account customers with Demand-Side-
Management-Agreements in a key account customer pool.
This pool is subject to changes caused by customers
joining and leaving.
The forecasts of the load demand will be done separately
for each one of the two parts, i.e. supply area and key
account customer pool, and then be combined to a total
demand.
They are used in the planning process as a basis for a
power procurement that is economically viable to the



company (figure 1) /3/. This is when the decision is made
whether DSM-Agreements with key account customers
will have to come into effect for the respective period or
also whether a request for supply made by a key account
customer can be fulfilled.
In the following, the daily load curves of a municipal
supply area and of key account customers shall be
described.

3.1 Daily load curve of a supply area

A municipal energy distributor shall serve as an example
for a municipal utility. Analyses of the load demand
throughout different times of the day show the
dependence of the load on the day temperature and the
light conditions at the time of the year (figure 2).

3.2 Daily load curve of key account customers

Figure 3 shows the daily load curves of key account
customers /2/.
The daily load demand of a key account customer is
influenced by the following criteria:
� type of production and production technology
� shift system
� day of the week
� power purchase agreement
� (weather conditions).
To cover their power demand the key account customers
inquire of the utilities, decide on the offers made by the
utilities and the market and make a choice on their power
purchases.
The planning horizon ranges between the following day
up to one week.

3.3 Formation of a key account customer pool

Utilities may group together key account customers
(KAC) with DSM-Agreements in a key account customer
pool.
This pool is characterised by sudden changes in its
configuration. Figure 4 shows various scenarios of the
pool configuration. The objective is to provide the utility
with a suitable tool which enables the company to
simulate various strategies for supplying key account
customers.
This is done based on short-term forecasts of the load
demand. Therefore, the requirements to the accuracy of
the forecasts are very strict.

4. FORECAST  RESULTS  FOR THE
FOLLOWING  DAY

For forecasting the load demand for the following day
forecasting processes are to be applied to each part of the
area.

4.1  Forecasting the following day in the supply area

The input parameters for load demand forecasts in the
supply area also include weather conditions such as
temperature and brightness /1,4/. Figure 2 shows the
results of the forecast obtained by applying a developed
neural network.

4.2  Daily load curve of the key account customer pool

In the following, two strategies for establishing the daily
load demand of a pool are pursued:
a) the daily load curve is forecasted for each key account
customer and then the total demand is calculated by
summation.
b) based on each individual key account customer the
total load demand of the pool is forecasted for the
following day.
Artificial neural networks are also used for forecasting the
load demand by the key account customers for the
following day. The input parameters and the structure of
these systems, however, need to be specified and
developed for this area of application.
In scenario a) a neural network is developed for
forecasting the daily load curve of each key account
customer. Figure 3 shows forecast results obtained for
this application.
In scenario b) a neural network forecasts the daily load
demand by the key account customer pool.
The results of the forecasts made for the total key account
customer demand of the following day in both scenarios
are compared in Figure 4. The objective was to review the
forecasting accuracy with varying configurations of the
key account customer pool.
The result showing that the two scenarios contain only
minor variations in their forecasting accuracy was a
surprise. This statement was confirmed by the statistic
analyses covering a period of 8 months (figure 5).
Furthermore, the distribution functions for the total
demand of the key account customer pool in figure 5
show that the forecasting accuracy of the pool demand
improves with a rising number of key account customer
pool members.

5. CONCLUSIONS  FOR  APPLICATIONS  IN
 PRACTISE

The results obtained support the objective of forecasting
the daily load demand of key account customers with
DSM-Agreements separately to the forecast produced for
the municipal supply area. To achieve this, it was
suggested that these key account customers were grouped
together in a key account customer pool. The
recommended type of forecast is a forecast of the total
demand in the key account customer pool. It is slightly
more accurate than the single customer forecast and it
also requires a method that covers the changing number
of key account customer pool members.



This means that neural networks need to be configured
automatically as a function of the number of key account
customers so that they produce forecasts for the following
day with a high accuracy. A data basis covering a period
of four weeks is sufficient to train the network.
The daily load curves of the municipal supply area and of
the key account customer pool are forecasted on a PC
with WINDOWS NT.

LITERATURE

[1]  Heinrich, I.; Tölke, P.; Winkler, G.: Application
of neural networks for load forecasting in a regional
power company, IEE Conf. Publ. No. 438, 4.12.1-6, 1997

[2]  Heinrich, I.; Tölke, P.; Blake, S.; Schmidt, A.:
Nutzung künstlicher neuronaler Netze zur kurzfristigen
Prognose des Strombedarfs industrieller Abnehmer, VDI-
Bericht No. 1352, 365-381, 1997

[3]  Heinrich, I.; Tölke, P.; Kemnitz, A.:
Automatisiertes System zur energiewirtschaftlichen
Lastplanung im Kurzzeitbereich, VDI-Bericht No. 1368,
115-132, 1997

 [4]      Heinrich, I.; Tölke P.; Sondermann, P.; Blake, S.:
Demand-Side-Management-Strategien als flexibles
Werkzeug zur umwelt- und ressourcenschonenden
Energiebereitstellung in Kommunen unter dem
Liberalisierungsaspekt, VDI-Bericht No. 1424, 251-266,
1998

d aily lo ad  d emand  in w int er

0,2

0,3

0,4

0,5

0,6

0,7

0,8

0,9

1,0

1.

day

2.

day

3.

day

4.

day

5.

day

6.

day

7.

day

8.

day

9.

day

10.

day

11.

day

0

10

20

30

40

50

60

70

80

90

100

met ered f o recast  f o r t he f o llo w ing  d ay t emp erat ure

d aily lo ad  d emand  in summer

0,2

0,3

0,4

0,5

0,6

0,7

0,8

0,9

1,0

13.

day

14.

day

15.

day

16.

day

17.

day

18.

day

19.

day

20.

day

21.

day

22.

day

23.

day

0

10

20

30

40

50

60

70

80

90

100

metered f o recast  f o r  t he f o llo w ing  d ay t emp erat ure

Lo
a

d
co

ve
rin

g
re

la
te

d
to

th
e

hig
h

es
td

em
a

n
d

A
m

bi
en

tt
em

p
er

a
tu

re
Spot purchase
CCGT block
Coal blocks
Contracted purchase
Ambient temperature

Figure 2:   Daily load curves of a municipal supply area in winter and
summer

Figure 1:   Planning of available resources for optimal power purchases by a utility
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Figure 3:   metered daily load curves of  key account customers (KAC) with forecasts of the following day (FFD)
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Figure 4a:   key account customer pool with all key account customers and following day forecasts
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Figure 4b: key account customer pool with key account customers 1-6 and following day forecasts

Figure 4c: key account customer pool with key account customers 1-4 and following day forecasts



distribution function with a varying number o f pool 
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Figure 5:   Comparison of the deviation between two scenarios for forecasting the total demand in the key account customer pool with a
variable configuration of the key account customer pool


