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Thailand Power Generation Capacity
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Promotion of Solar Roof in Thailand

o Full Feed-in Tariff (25 years) for Solar PV Rooftop to
e encourage private & community investments

* minimize peak load

 contribute to energy security

New Initiatives |: PV Rooftop Program Classification

G | sele | Ariaegowiu | aws

Small/Medium Commercial 10-250 kW 6.55 (~0.21 USS)
100 MW
Medium/Large Commercial 250 kW-1 MW 6.16 (~0.20 USS)

Update: 2014 °



Simplified Contractual Structure for
a Solar Project in Thailand
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Case Study Solar Roof

Capacity: 1 MW
Location: Prachuab Khiri Khan
Investment: appx. /0 MTHB

PO analyser ?




PQ Evaluation

Evaluation Period

6 Nov 14 13 Nov 14 14 Nov 14
< > < >
Connected to Grid: 7 Days Background: 1 Day

Evaluation Standard: EN50160

Evaluation PQ Parameter: Vrms, THDy,
Freq, PIt,



PQ Parameter Evaluation
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BV PeakHigh To Normal



PQ Parameter Evaluation

Frequency
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PQ Parameter Evaluation
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PQ Parameter Evaluation

Plt
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PQ Parameter Evaluation

Parameters Phase EN50160 PEA Standard %GPS;ét Evaluation

AB Not more than Not more than ZLIBE e
Vrms BC 22+ 5% 22+ 5% 22.975 Pass
CA (20.9-23.1 kV) (20.9-23.1 kV) 22 810 Pass
Freq 49.9-50.1Hz 49.9-50.1Hz 50.03 Pass
A 2.088 Pass

THD,, < 8 % <4 %
B 1.986 Pass
A 0.4392 Pass

Plt - <0.8
B 0.5756 Pass

Using IEC868 std




Monitoring Reveals the Effect

Event Details/Waveforms
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Monitoring Reveals the Effect

N I -

30000 okl 223 - o= O ] —
R | —— ) L S
g -10000 RME: Sumnnary [;HE'EE]: - - _

30000 mPre—Trigger: In—Out Posk: Tﬂut—ln _P'nit: E:‘:Ef:'::‘::: (Cycles): In—Dut Post: = Dut—In Post: :

20 ||1-n 100 - 100 F‘ F\ F -
o 10 YWaveformn Capture [(Cucles, must be <= RH5): —
-5 0 =Pre—Trigger: mPost—Trigger: i_" —— Hauel’-nr!‘n Ea::ture [ICycles, mus_t be .{= RME1: ——
-E o d—;lml_: ‘I-?-g! LE Enabl -IJ'2|-e—Tr|gger. -p:st—Trugger. E Enable —
20 | Prev | Finish | Cancel - L— . . -
15.0 MR TR T . B Prev 1|l Finish 1|l Cancel |
o 100 —I according to voltage drop. Then solar
g disconnect from the grid but voltage S
' | . .
5.0 1 still sag after solar disconnected.

24000 |

22000 } 00:00:01.580181
g 20— - —
= 18000 ‘i-._._ = =.+H="I e

16000 ' + |

A WS WA} — B s vl
| | 1T:3ﬁ::2T.'ﬂ' | | | 1T:3ﬁ::2T.5 | | | | 1T:3ﬂ::23.'ﬂ' | | | | 1T:3ﬁ::23.5
20141111
Tuesday

Event #5832 at 2014/11/11 17:28:27 280

¢—Mﬂ_v&°



Monitoring Reveals the Effect

Event Details/Waveforms
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Monitoring Reveals the Effect

Event Details/Waveforms
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Monitoring Reveals the Effect
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Monitoring Reveals the Effect

Integrated Energy (kwh)
v

Generate Energy: 496 kWh
Investment: 70 Million Baht

Tariff for 1 MWh: 6.16 Baht/kWh
Return: 9 Million Baht/year (7.7 year)

450 —
- I/ Factors may effect efficiency:
440 - Sun light

TOT PintgF

oe!ool Iogiool I12!ool I15!ool .18!0 Seasonmg

2014/11/13 A
Thursday Friday

Min M ax Avg
TOTPintgFwd (kWwWh) | 444.4 | 496.7 | 462.5

Event #142 at 2014/11/12 18:33:31.039
BVPeakNormal ToHigh




Conclusions

 Renewable Energy promoting plan In
Thailand encourages Solar project due to
attractive tariff and contract period.
e PQ monitoring at Solar site helps
 evaluate PQ parameter according to std.
* iIdentify the effect between solar site vs
the grid.
e assess plant efficiency
e cross check with the grid operation
 Calculate the return on investment base
on actual data.
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Event Details/Waveforms
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Event Details/Waveforms
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