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T39lrwwassin (Hydro Power Plant)
Isslnwnasanusannialsslnwanaslasin (Thermal/Steam Power Plant)
Is9lriwnasnsvinine (Gas Turbine Power Plant)

T39 Wi nasaI135a1328 (Combine Power Plant)
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STUVHAN (Ma)

Tss il wasaIosaudafaLsa (Diesel Power Plant)
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WRIITWaN (Wind Power)

WRIITWTBINIA (Biomass Power)
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Imwrgn1as A

na. (EGAT-Electricity Generating Authority) — 500, 230, 132,
115, 69 kV

N, (MEA — Metropolitan Electricity Authority) — 24, 12 kV

nwa. (PEA — Provincial Electricity Authority) — 33, 22, 11 kV
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Low Voltage : 220,380 V

Medium Voltage : 11-69 kV

High Voltage : 115-230 kV

Extra High Voltage : 500 kV Up
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Electrical Power System

[ Geothermal
I Other renewables
[] Solar thermal (heat only)

[]Solar power
(PV & solar thermal generatiol

[1Wind
I Bio-mass (advanced)
[] Bio-mass (traditional)

Il Hydroelectricity
[ 1 Nuclear power

] Gas
Il Coal
B Oil
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Electrical Power System

Energy Options: Costs of each option, Ministry of Energy Feb.-Apr. 2007

Fuel Options Cost (Baht/kWh)

Nuclear 2.08

Coal 2.11

Natural gas 2.25

Oil ~3.5
Wind ~5
Solar 11
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Electrical Power Plant
- Hydro Power Plant Tsslwsfnasowin
- Thermal Power Plant lssla#wasnuwanusan
- Gas Turbine Power Plant lsslWinswuuia
- Combine Cycle Turbine Power Plant lssln#hwasnnusausau

- Diesel Power Plant 159 W/ w839 131N aT093n30 LT

- Solar Thermal Power Plant wasswaiusauannugiannas
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Electrical Power Plant (Gia)

- Photovoltaic Power Plant wassuanugiafiasdlagass

- Wind Generator Power Plant wasinwainau

. o v ¥ ¥
- Tidal Wave a1 uanniyuiiag
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THE PRINCIPLE OF A
=" CLASSICAL POWER PLANT

TURBINE

L . =7
POWER GENERATOR
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Solar Thermal Power Plant
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Kind of Reflectors
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Wind Farm
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Specification of Wind Generator

250 =

0 3 10 13 20 22 30 Ja
Wind speed (Miged. )
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Specification of Wind Generator

Turbine power in & steady wind, F (kilowatts)

2000 _ol% —
40% —

1500 1= Efficiency, |1
0%~

1000 —
2%

ROO0

] |

0123456 78 8 1011121314151617 181820 21 22 23 24
Steady wind speed, LI (metres/second)
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Biomass Power Plant
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Biogas Power Plant

Lecture Notes in Electrical Power Engineering 40

1 ' & A o ¢ Aa a
gﬂ')&lﬂ’)ﬂﬁﬁ’m’liﬂ AI.DINWN DATNIAITNYG ﬂ’)ﬂ’)?ﬂﬂ?ﬁ?ﬂ?i&llﬂﬂ’)



Electrical Power System

RANNIIN9 12959 LN AL AFT 1NN

Cutline of Biogas Power Generation and Heat Supply System

/\ Biogas (methane)

T a

Cowhouse Excrement of
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mim

Gas engine

l Electricity

Methane
Raw garbage fermentation
Organic wastes are decomposed .
achool by methane genm Heat
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Photovoltaic Array
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Hydro Power Plant
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Electrical Power System
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Electrical Power System
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Electrical Power System
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Electrical Power System

stduuumsdsIunasulnw (aa)

Scheme Mode Maximum Power Transmitted
a dc 0.500P
b dc 1.000P_
C ac 0.354P
d ac 0.707P_
€ ac 0.414P
f ac 0.707P_
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> Generation — 32ULNRS

> Transmission — 32 UURINRY
> Sub-Transmission — 32UUFINIRITDI
> Distribution — 32UUINWUNLRNRY

- Primary — 32UUINAUILAEN

- Secondary — 3XUUINRULTD

> User - ;ﬂ%wlw
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Electrical Power System

Generation

YPYIBNTIINEN AR 0I0LATDINLHA WA FILaT a4
AdalWinszuaaaunialfanunuatAa Synchronous

= a @ A A a A
Generator TIzHRaRU I WA NANDAINLAB
ANMULSITOUTDIL TN DIAIN

Q/

AnnaasaIasniba i laadnlva
- Power Rating: 100kW-700MW

- Voltage Rating: 480 V — 30 kV
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Generation ((ﬁia)
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Electrical Power System
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Electrical Power System

Transmission
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Electrical Power System

Transmission (ﬁia)
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Electrical Power System

Transmission ((iia)
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Mon 3 Feb 2003:- no electricity for 70%

of Indian state of Bihar
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Electrical Power System

Sub-Transmission

aampad lWiTaszdesdnuantlniinan wie tas wanszane'ly
GIFDNH WA 9a18 9 NANT9 LasazinITanIeaULIIABEIaN
Transmission tagld Step-down Power Transformer AALIIAWRINLT 1
69 — 115 kV &1wuNNIANAT&T bULA% 100 MVA
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Electrical Power System

Distribution

Primary Distribution System 3¢UUINKRUIYKAN
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Imaﬂhﬂﬁugmagjaaumu"ﬁuﬁ LULLEW (Radial) waztuual (Loop).
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Distribution ((iia)

Secondary Distribution System 32UUINKRWHILTDY
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Primary Lines
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Electrical Power System

Distribution (Gia)
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User
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Electrical Power System

Qmﬂﬁwﬁﬂﬁalﬂﬁﬂ (Power Quality)
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Electrical Power System

6

13NN (Harmonic)
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Electrical Power System

6 = .
g13dawn (Harmonic)
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Photo 2. Voltage (top curve) and current (hottom)
inline L2 measured hetween panel and sign
transformer. Current dominated hy
non-sinusoidal harmonics and pulses. Voltage
shows little harmonic content.
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Electrical Power System

Frequency and Voltage Requlation

- Frequency Regulation Aaa1a10LD89U%0IANNDINAIND

Uné Felasundliaisiin £0.1 Hz

- Voltage Regulation A8 N1z TURULURIVBILTIN bWHN
32139729 LA LRaa (No load) NUT29 Full Load
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Electrical Power System

1 o a\ 6 = 6 -
LI NIt agisiawnd (Harmonic Source)

- Converters
- Arc-Welding Machine

- Residential Load

- Television Set

- Video Recorders (VCRs)

- Light Dimmer or Other Thyristor Controlled Devices
- Fluorescent Lamps

- Computer
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Electrical Power System

1 o a\ 6 a 6 .
iLadNItaa1sNawnd (Harmonic Source)
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Electrical Power System
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Powrer Output
Turbine 2
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Furnace Pump =
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Electrical Power System
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Electrical Power System
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