PQSynergy 2016 ?

:::f;';*fz‘f:::ﬂ PEA
Thatland Integrates
Large-Scale Wind Farms

PEA

Chakphed Madtharad, Ph.D.
Provincial Electricity Authority (PEA)

http://tdworld.com/renewables/thailand-integrates-large-scale-wind-farms

May 2016



PEA  PEA’s service area and customer

&
e )
Area : 510,000 km? (approx. 99%)
o J
71 )
o Province : 74 provinces
Il 933 offices )
Customer : 80,033 villages
18.06 million households
18.6 MWpeak
\ MEA . g
L 5 | service area Electrified customer :
e 99.98% (village) / 99.63% (household)
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PEA’s VISION ‘

PEA .

To provide efficient and reliable electricity services for quality of life
and sustainability of economy and society




: First wind farm in Kingdom of Thailand
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« 2 farms of 90 MW [PCC at 115kV]

 Wind Turbine Generator (WTQG)
- 2.3MW SWT-2.3-101
— Fully Converter [IEC 61400-27Type 4]

« Each farm 45x WTG

A

GEARBOX
= 1 ~
L d [ =

INDUCTION TURBINE

GENERATOR CRMVERTER TRANSFORMER
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Output power of wind farm [90 MW]

115KV FKW - P Total
From 1/1/2013 to 1/1/2014
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EGAT/PEA substation

115-kV overhead
transmission line
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Example of the monitoring results at the 4 locations

PEA
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Example of the monitoring results at the 4 locations

Trend
From 12/12/2012 to 12/14/2012
I
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Impact of wind farm to voltage level at PCC

Reactive power control to voltage control
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From 1/1/2013 to 1/1/2014
e
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Impact of wind farm to harmonics: THDv

From 1/1/2013 to 1/1/2014
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Impact of wind farm to harmonics: |h

From 1/1/2013 to 1/1/2014
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PEA
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From 1/1/2013 to 1/31/2013

115KV FKW - Avg[Ia H5] (A)
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Output power P (purple), THDv (red), Vh5 (blue),

Ih5 (brown) and Zh5 (green).
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Harmonic Filter Design

EGAT 115kV Sub PoC;
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EGAT/PEA Substation

b
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Y KR2

INC2 33kV

F4

PQ Meter
q
PCC 115kV
TP 1
115/33kV
60MVA
Tie Bus
INC1 33kV
F2| F3] F§ F1

Harmonic Filter (HF)

Y FKW

PQ Meter
Oo—
PCC 115kV
TP 2
TP 1
115/33kV
Tie Bus
INC1 33kV INC2 33kV
F2| F3] F§ F1 4

A 4

A 4

A\

<

Harmonic Filter (HF)



EGAT/PEA Substation
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Implemented
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Implementation Result
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115KV FKW - 9/22/2014 16:29:59.8100
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115KV FKW - 9/22/2014 17: 39 59. 8101
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var Charge

115KV FKW - Q Fund All
From 10/26/2012 2:10:00 AM to 5/18/2014
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TAWRCIEL FLECTRECITY ALITH

1. Upcoming SPP/VSPP (RE) shall
be Firm (RE Firm definition is
needed)

2. Ancillary Services Business
Model by using Energy Storage

should be set up.

https://www.facebook.com/EppoKnowledge/posts/381529442040574
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D
Homework RE Firm: e.g. PV farm [6 MW] =

- P Fund All
From 6/27/2013 to 6/30/2013
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RE: Non Firm to Firm and support the peak
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. C)
Output power of wind farm [90 MW] e

P Fund All
From 1/1/2013 to 1/1/2014
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