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1. Power system:

a) structure

b) energy sources 

c) power grid

d) consumer

2. Classification of the power plant in the NPS

3. Basic parameters of steam power plants

4. Basic parameters of gas power plants
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POWER SYSTEM



POWER SYSTEM

The power system is a system 

that includes many devices 

functionally connected with each 

other:

• generation sources (power 

plants)

• systems used for transmission, 

processing and distribution of 

electricity

• consumers consuming energy 

in various types of receivers

in order to carry out the process of 

continuous electricity supply to 

recipients.



POWER SYSTEM

Features of the power system:

• electricity generation, transmission and processing take place virtually 

simultaneously;

• no possibility to store electricity;

• each deprivation of energy consumers (even short-term) causes large losses;

• particularly high reliability of system operation is required;

• the system is vastly territorial, covers the whole country and is linked to other 

national power systems (UCPTE - EEC + Poland, Czech Republic, Slovakia, 

Hungary).



POWER SYSTEM



POWER SYSTEM - ENERGY SOURCES 

Power plant classification

The most commonly used classification criteria:

• the type of primary energy used;

• administrative affiliation;

• working time during the year (depending on the unit cost of electricity 

generation).

Distribution of power plants due to their administrative affiliation:

• professional power plants;

• industrial power plants.



POWER SYSTEM - ENERGY SOURCES

Distribution of power plants due to the type of primary energy used

Thermal power 
stations 

are plants producing 
electricity on an 

industrial scale and 
using the energy of 

organic 
(conventional) or 

nuclear fuels for this 
purpose.

Hydroelectric 
power plants

convert potential 
energy of water 

(energy of water fall) 
into mechanical 

energy in a water 
turbine, and then into 
electric energy in a 

generator driven by a 
water turbine.

Unconventional 
power plants: 

solar power plants; 
wind farms; marine 

power plants



POWER SYSTEM - ENERGY SOURCES 

Depending on the type of heat engine, thermal power plants are 
divided into

classic steam 
power plants 

(conventional), 

working medium is 
steam generated 

in the boiler, 
performing work in 
a steam turbine;

nuclear steam 
power plants, 

thermal energy 
provides the 

working medium 
with nuclear fuel in 

the reactor;

gas power plants,

working medium is 
gas that is the 
product of fuel 

combustion and 
performs work in a 

gas turbine



POWER SYSTEM - ENERGY SOURCES 

Depending on the type of 
energy given, thermal power 

plants are divided into

condensing power plants, 
producing only electricity in 

condensing turbines;

heat and power plants, 
producing electricity and 

heat, vented outside in the 
form of steam or hot water in 
an amount of at least 10% of 

the energy produced.



POWER SYSTEM - ENERGY SOURCES 

Depending on the type of working time during the year

• Baseload power plant

• Intermediate load power plant

• Peak load power plant 



POWER SYSTEM – POWER GRID 

HV – high voltage

MV – medium voltage

LV – low voltage



POWER SYSTEM – ELECTRICAL ENERGY

Features of electric Energy:

• the most universal form of energy

• harmless to the environment during the use phase, affecting the environment

at the "production" stage

• lack of practical storage possibilities (only by converting it into other forms of

energy)

• the need to adapt production to the changing demand by customers



POWER SYSTEM – CONSUMERS 

Rated/Nominal power Pn

power, which consumer can

be permanetly loaded

Peak power Ps - max consumed power



POWER SYSTEM – CONSUMERS 

Date plates



CLASSIFICATION 

OF THE POWER 

PLANT IN THE 

NPS



CLASSIFICATION OF THE POWER PLANT

Power plants

heat

steam

conventional

nuclear

gas

hydro

inland

river hydro  

water storage

sea

tidal

floating tidal

marin termal

others

solar

wind

biogas

geotermal



POWER INSTALLED IN POLISH ELECTROENERGETIC SYSTEM (31.12.2016 R.) 
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commercial heat power plant 
– 30,097GW

Brown coal 9,332 GW

Hard coal
19,155 GW

gas – 1,61 GW

Commercial water power
plant  2,296 GW

- including: pumped –storage water
power plant - 1,33 GW

Industrial power plant
2,659 GW

Renewable power plant  
6,344 GW

others

Dane wg Kwartalnika Agencji Rozwoju Regionalnego, portal CIRE.pl  



INCREASE OF POWER INSTALLED IN POLISH ELECTROENERGETIC 

SYSTEM 1960 ÷ 2016 (according to PPS data)



THE STRUCTURE OF ELECTRICITY PRODUCTION ACCORDING SOURCES

Źródło: Poland Energy Report, Enerdata, Lipiec 2012 

Poland

UE - 27 

Opracowanie IBnGR na podstawie: „Europe’s current and futures energy position. 

Demand – resources – investments”, 2008, Commission Staff Working Document, EC, 

COM (2008) 744, Brussels.



PRODUCTION AND CONSUMCION OF ELECTRIC ENERY 

IN 1990÷2016 [GWH]



HEAT POWER 
PLANT



OVERVIEW OF POWER PLANT



HEAT LAYOUT THERMAL POWER PLANT
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THERMAL POWER PLANT
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Foto. Rafako



THERMAL POWER PLANT
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Foto. Skoda Power



THERMAL POWER PLANT
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ENERGY VALUES OF FUEL
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 biomass 6-15 MJ/kg

 hard coal 19-26 MJ/kg

 brown coal 8-21 MJ/kg

 crude oil 39-42 MJ/kg

 natural gas 34,8-35,8 MJ/nm3

 biogas 40-50 MJ/kg



SANKEY CHART

29



GAS POWER 
PLANT



GAS POWER PLANT IN POLAND

 

Lp.  
Nazwa obiektu Rodzaj 

bloku 

Moc 

elektryczna 

Moc cieplna Data 

uruchomienia 

1 
Elektrociepłownia 

Lublin- Wrotków 

BGP  235 MW 150 MWt 2002 

2 
Elektrociepłownia 

Zielona Góra  

BGP 198 MW 135 MW 2004 

3 
Elektrociepłownia 

Gorzów 

BGP 65,5 MW 112 MWt 1999 

4 
Elektrociepłownia 

Rzeszów  

BGP100 101MW 76 MWt 2003 

5 
Elektrociepłownia 

Nowa Sarzyna  

BG 116 MW 70 MW 2000 

6 
Elektrociepłownia 

Siedlce 

BG 22,4 MW 14,6MWt 2002 

7 
Elektrociepłownia 

Władysławowo 

BG 11 MW 18 MWt 
2002 



COMBINED GAS AND STAM  POWER PLANT



GAS POWER PLANT



Thank you for your attention


