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The oldest and one of the most prestigious 
technical universities in Kazakhstan, known for 
the developments in the fields of mining and oil 
business. For more than 80 years, the university 
has been synonymous with technological 
progress and leadership in Kazakhstan. Although 
Satbayev University’s business card is dominated 
by technical specialties, it is an interdisciplinary 
university where architecture and management 
are taught, too.

International partner universities
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AGENDA

- Energy sector of Kazakhstan;

- Required standards for the power quality;

- Motivation;

- Description of the object;

- Topology of the object;

- Methodology of the analysis;

- Results.
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ENERGY SECTOR OF KAZAKHSTAN
Kazakhstan

Area 2.724.900 km2

Population about 18 Million

Population density 6,6 inhabitants per km2
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ENERGY SECTOR OF KAZAKHSTAN

Balance of generation and consumption of electricity in Kazakhstan

http://www.kea.kz/texts/sovet/2018_3.pdf
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ENERGY SECTOR OF KAZAKHSTAN

http://energo.gov.kz

2020 2030 2050

34% 60% 100%

3% 10% 50%
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REQUIRED STANDARDS FOR POWER QUALITY

The main indicators of the quality of electrical 
energy according to GOST 13109-97

Order of the Minister for Investment and 
Development of the Republic of Kazakhstan 
dated 03.31.2015

Power factor ≥ 0,89 for 110-220 kV

≥ 0,92 for 6-35 kV

≥ 0,93 for 0,4 kV
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MOTIVATION

- Power quality (ΔU, ΔW, cosф)

-Reactive power management

(no reqirements)

- Improving economical and ecological 

aspects
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DESCRIPTION OF THE OBJECT

The enterprise has its own gas-
turbine power plant with a
capacity of 160 MW, 
which supplies its facilities with
electricity, and transfers part of
the generated energy to the
regional grid company.

There are 5 main substations (SS
110/6kV), which
consist of 26 transformers and
more than 100 package
transformer substation (PTS
6/0,4kV).

Electricity consumption in Winter

Electricity consumption in Summer
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TOPOLOGY OF THE OBJECT
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METHODOLOGY OF THE ANALYSIS

A
• Initial network mode

B
• Network operation mode when 

disconnecting an underloaded transformer
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METHODOLOGY OF THE ANALYSIS

The analysis was carried
out using the software Power
factory DigSilent.

Through this program, a
6/0,4kV distribution network
was modeled. The following
factors were taken into account
in the simulation:

- Power supply source;
- Passport data of

transformers and cables;
- Daily schedules of loads

of the electric power consumers.
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RESULTS
№ Feeder Name of the PTS Str, kVA Pinst, kV Pcons, kV Load factor,%

1 F-1 1Е-9200-ET-001А 630 500 72,4 11,49206349

2 F-1 1Е-9200-ET-006А 160 120 71,4 44,625

3 F-1 WMC-9210-ЕТ-007 160 75 38,2 23,875

4 F-2 10-9200-ЕТ-004 100 101,9 10,3 10,3

5 F-3 10-9200-ЕТ-062 25 21,4 5,7 22,8

6 F-6 10-9220-ЕТ-001 63 12,5 8,9 14,12698413

7 F-3 10-9200-ЕТ-011 100 62,7 15,4 15,4

8 F-4 20-9400-ЕТ-002 25 5 1,8 7,2

9 F-5 10-9200-ЕТ-037 100 72 3,93 3,93

10 F-11 30-9400-ЕТ-002 25 6 4,37 17,48

11 F-11 20-9400-ЕТ-05 25 5 1,02 4,08

12 F-2 10-9200-ЕТ-012 100 36,1 14,88 14,88

13 F-2 30-9400-ЕТ-010 25 6 2,06 8,24

14 F-3 10-9200-ЕТ-006 100 86,7 36,81 36,81

15 F-3 10-9200-ЕТ-015 25 21,4 6,05 24,2

16 F-3 10-9200-ЕТ-034 25 14,7 3,28 13,12

17 F-3 30-9400-ЕТ-009 25 6 4,12 16,48

18 F-8 30-9400-ЕТ-004 25 6 2,14 8,56

19 F-16 10-9200-ЕТ-041 100 79,7 6,71 6,71

20 F-18 10-9200-ЕТ-007 100 78,7 23,5 23,5

21 F-18 20-9400-ЕТ-001 25 5 4,35 17,4

22 F-20 10-9200-ЕТ-042 100 120 24,2 24,2

23 F-20 10-9200-ЕТ-095 100 16,8 7,75 7,75

24 F-20 EMS-9200-ЕТ-017 25 7,4 1,26 5,04

25 F-21 10-9200-ЕТ-031 25 35,2 10,8 43,2

26 F-21 10-9200-ЕТ-039 25 14,7 4,46 17,84

27 F-21 10-9200-ЕТ-048 25 15,9 7,1 28,4

28 F-21 EMS-9200-ЕТ-006 10 7,4 0,34 3,4

29 F-21 30-9400-ЕТ-006 25 6 2,12 8,48

SS-1

SS-2

SS-3

SS-4

Due to the fact that in Kazakhstan there is no 
manual for energy-efficient analysis of 
electrical equipment, this analysis was 
conducted on the basis of a reference document 
on the best available methods for improving 
energy efficiency in the European Union.
According to the results of the analysis carried 
out on option A, many underused transformers 
were identified. It would seem that under-
utilization for transformers is a positive effect, 
which leads to an increase in the service life of 
equipment, however, as shown by field tests of 
the European Union, under-utilization of 
electrical equipment is negative in terms of 
energy efficiency. In this case, the European 
Union proposes to hold a series of events to 
improve the energy efficiency. One of them is 
considered in option B.
Reference document on best available techniques for Energy Efficiency, 
European commission, February 2009
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RESULTS
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