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Software STRATY’2007 PLUS in Analysis of Efficiency

in the Distribution Networks

The report presents the software package, which is very useful for evaluation of the functioning of the networks of
distribution companies taking into account the efficiency of energy distribution. The efficiency is determined by the level of
energy losses in particular elements of the network in each voltage types. The software enables the detailed diagnosis of
situation and through simulations shows the most appropriate actions aimed at increasing efficiency of networks of a
distribution company. It is one of the key elements inevitable for taking strategic decisions by company’s management.
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. INTRODUCTION

For the last couple of years, the team of the Czgstochowa
University of Technology has designed a broad range of software used
for evaluation of functioning of the network in distribution companies.
They all have been grouped in one package called STRATY 2007
PLUS [LOSSES’2007 PLUS], which consists of the following
elements:

. Software STRATY 2007

. Software ANALIZA [ANALYSIS]

. Software TREND

The first one has been implemented practically in all distribution
companies in Poland. It is used in 28 energy boards (in Poland, there
are 33 distribution companies). The software is used for calculation of
energy losses in the networks of distribution companies — in the 110k,
medium and low voltage. Calculations are conducted in two variants:

. Split into technical and trade losses

. Split into real and justified losses

The software ANALIZA is used for analysis of losses in particular
elements of the network, which occurred in the longer period of time.
It enables evaluation or verification of the company’s policy aiming at
increasing efficiency of the network.

The third software — TREND — constitutes an inevitable tool for
estimation of energy losses in the future — forecasts for the next years.
Results achieved thanks to the software enable the creation of the
final, complex balance of energy in the distribution company for the
next year of operation, which in the market economy (characterised by
fierce competition) is of crucial importance.

The above mentioned software may be used also for analysis aimed
at choosing the best investments from the efficiency and profitability
point of view.

. SOFTWARE STRATY 2007

The problem of efficiency of distribution of electric energy is a
basic task of suitable departments of energy boards. The helpful
software in this range is software STRATY" 96 and its modernised
version STRATY 99 and STRATY 2002 [1,2 ]. This software is
designed to analyse of network losses in scale of energy regions and
energy boards. Calculations are conducted in the following
breakdowns: 1- according to sources their origin, 2- in partition on
technical and trade losses, 3- in partition on real and justified losses.
At present, the software operates in different versions in 28 energy
boards.
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Moreover, there is a split into real and technical losses. The real are
losses which would occur if the existing network devices were used
properly and the flow in the network was correct.. The difference
between real losses and justified losses are the technical unjustified
losses.

The presented report refers to the real and justified losses. The
analyses of this issue show that among distribution companies there
are large differences in amounts of technical real and justified losses.
So, the justified losses constitute certain level, which can be reached
through an efficient strategy of decreasing of losses.

The software STRATY 2007 conducts calculations on the basis of
the following input data, which are characteristic for a distribution
company:

A Data related to energy (MWh)

Al. Data of distribution company

1. total energy supplies to medium voltage network

2. total energy supplies to 110 kV voltage network

3. energy supplies by export from medium voltage network

4. energy supplies to 110 kV from low voltage network ( high
voltage - 220 kV and 400 kV )

5. energy supplies to low voltage from 110 kV network

6. energy losses in the 110 kV network

7. energy supplies by export from 110 kV

7.1 thereof to ZE1

7.2 thereof to ZE2

7.3 thereof to ZE3

7.4 thereof to ZE4

——export to other companies

N4

A2 Data of region of distribution company
energy supplies to consumers from low voltage network
energy supplies to consumers in the city network
energy supplies for public lighting
total energy supplies to medium voltage network
total energy supplies to medium voltage network from 110 kV
energy supplies to 110 kV from medium voltage network
energy supplies by export from medium voltage network

8. energy supplies to consumers from medium-voltage network
(industrial power consumer)

9. supplies to traction undertakings

N kAW =

10. general auxiliaries
11. illegal consumption of energy
12. energy losses in low- and medium voltage networks
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B. Data related to electrical equipment 18000
B1. .Data of distribution company 160001
1. length of 110 kV lines [km] :gggg:
2. number of substations of high voltage/110 kV 100001
3. number of transformers of 110k/medium voltage MWh 8000-
4. capacity of transformers of 110k/medium voltage [MVA] 6000
5. capacity of transformers of high voltage/110 kV [MVA] 4000
6. capacity of capacitor unit of 110 kV [MVAr] 2003 1

B2. . Data of region of distribution company
1. area[km?2 ]
2. number of customers
3. number of industrial power consumer
4. number of single phase meters
5. number of multiphase meters
6. length of low voltage lines [km]
7. length of low voltage cables [km]
8. length of medium voltage lines [km]
9. length of medium voltage cables [km]
10.number of substations of medium voltage/low voltage
11. number of substations of 110kV/medium voltage
12.number of transformers of medium voltage/low voltage
13. capacity of transformers of medium voltage/low voltage [MVA]
14.number of substations of medium voltage/medium voltage
15. capacity of transformers of medium voltage/ medium voltage
[MVA]
16. capacity of capacitor unit of low voltage [MVAr]
17. capacity of capacitor unit of medium voltage [MVAr]
18. capacity of transformers of medium voltage/low voltage
19. capacity of transformers of medium voltage/low voltage [MVA]
20. capacity of transformers of medium voltage/low voltage [MVA]
21. capacity of transformers medium of voltage/low voltage [MVA]
22. capacity of transformers medium of voltage/low voltage [MVA]
Figure 1 depicts the structure of energy losses at different voltage
levels in a distribution company. Figure 2 depicts the distribution of
energy losses in particular regions (basic units of a distribution
company).
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Figure 1. The structure of energy losses in a distribution company.

ISSN 1337-6756

1 2 3 4 5
Regions

Figure 2. Distribution of energy losses in a distribution company.

The software STRATY 2007 may be used also as a basis for
selection of strategy of distribution network development in energy
board [3.4,5]. The starting point for analysis constitutes the following
ratios:

- investment effectiveness for lines

, . O0E
"ML Dk,

- investment effectiveness for stations

, - DE
" MFky,

where:
00 E - difference in energy losses before and after investments
[ MWh ]
e, - investment effectiveness for lines [MWh/km PLN ]
€ - investment effectiveness for stations [ MWh/units PLN ]
A L - increase of lines within the respective period [ km ]
A F - increase of lines within the respective period [ units |
k 1j - construction cost of 1 km of lines [PLN/km ]
F; - construction cost of 1 distribution station [PLN/unit ]

Data source is the same for both of them, however additional data
is also required i.e.:

- planned increase of energy p.a. - ¢

- predicted increase of lines and stations- A [, , A

- unit cost of construction of lines and stations of different voltage -
kLi s kFi

- proportions of expenses between stations and lines ( balance of
expenses for medium and low voltage)

It is expected that the software will be able to present balance of
expenses in both kinds of network, with the limited funds for
investments, for the predicted increase of energy flowing through the
network, at the same time ensuring maximum usage of these funds, on
the basis of investment effectiveness ratios for lines and stations. In
addition, the software will be able to determine necessary investments
ensuring stable level of losses or required level for different networks.
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lll. SOFTWARE ANALIZA [ANALYSIS]

The software is designed for evaluation of losses ratio in a
distribution company in a longer period of time. Calculations are
possible as data are archived. Figure 3 depicts the level of real losses
in the network of a distribution company in the years 2003-2007.
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Figure 3. The level of real losses in the network of a distribution company in
the years 2003-2007.

The situation presented in the Figure 3 indicates that in the years
2003-2007 the level of losses was growing and after the peak in 2005
started to decline, which resulted from implementation of the
appropriate development strategy by company’s management.

IV. SOFTWARE TREND

The software, on the basis of data for the last 5 years, enables to
forecast losses both as total and split into different voltage levels for
the years t+1, t+2. The software is an inevitable tool for preparation of
balance of losses in a distribution company, where one of the elements
constitutes the value of energy losses. The results are used also for
preparations of new tariffs for energy approved by Urzad Regulacji
Energetyki [Energy Regulatory Office] for the next year. Figure 4
depicts the level of losses in the years 2003 —2007 and forecast for the
year 2008.
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Figure 4. Forecast of energy losses

V. CONCLUSION

The software package presented in the report is a basic tool for
evaluation of efficiency of distribution companies in the field of
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energy losses. Positive results of its usage in the Polish power energy
sector, makes it worth recommending for distribution companies in
Western, Central and Eastern Europe. However, implementation of the
software must be preceded by verification of distribution network
models used for calculation.
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