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Agenda

1) Update of Grid Integration PV in Thailand
2) Permits and Licenses

3) Selection Process

4) Grid Connection & PDP
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Type PPA Ground Mounted
Capacity (COD) 969 MW
Type PPA Ground Mounted Subsidy Fit5.66 - 5.377 THB/Kwhr
Capacity (COD) 1,575 MW Term 25Yrs
| Subsidy  Adder 8-6.5 THB/Kwhr Regulations PV Pannel < PPA
"4 Term 10 Yrs Cap. Fac.
-7 A Regulations Grid Code Grid Code
20/03/2015
A Exempt RTS from
Factory Permit 24/06/2015
\ Restriction on Share
{ \ é%tO;ZOlGAI . Transfer (>51%, 3 Yrs)
or Groun
mounted PV /RTS CO-OP
2007 2010 2013 12016 Y Exemptris < 160 m from
- Construction Permit Permit
Type PPA Rooftop PV 56
Capacity (Registration) 90.73 MW
(COD) 89.401 MW Type _ _ _PPA Rooftop PV 58
Subsidy Fit 6.96, 6.55, 6.16 THB/Kwhr Capacity (Registration) 31.33 MW
Term 25 Yrs (CoD) 23.72 MW
Regulations Grid Code Subsidy Fit 6.85 THB/Kwhr
PV Pannel < PPA VSt 25Yrs
Existing PEA, MEA Customer Regulations Grid Code
Not accept existing projects PV Pannel < PPA
Cap Fac.
Will be PEA and MEA Customer on COD
Type NO PPA (Self Consumption) Accept existing project
Capacity (COD) 7.39 MW 3
Regulation Grid Code
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Solar PV — Permits and Licenses mu_ay

PPA by (EGAT, PEA, MEA) = Just Technical Acceptance
Town and Country Planning Act 1975

[Sec. 48] (Zoning industry in zoning area) [Sec. 47]
Factory Operation g|A: Electricity Generation
License by DIW (Thermal power generation > or = 10 MW [ jcense by ERC

License required: needed EIA study approved by EIA

Equipment or Machine > 5 HP COMMmitiee

Purpose: , _ ry < 1,000 KVA register
Safety, Environment, Communit Purpose:

Fgctory Act. 1997 System Security, reliability, Tariff

License required:
Capacity > or = 1,000 KVA

Energy Ind

[Sec. 48]
Construction
Permit by Local
Authority

[Sec. 48]

Regulated Energy
Product License

License required: by DEDE

Building constructed in : License required:
control area by law FLI0N Gen. Cap. > 200 KVA

Purpose: Purpose:
Safety design and construction Equipment safety
of the building




Solar PV — Permits and Licenses

P) Preparation nn 2y
Site Selection & Design o

Public Participation
C) Construction

Mitigate the effect of Construction
O) Operation

Follow up and Monitor

) i

D) Demolish

Waste Management 5 ﬂ
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Solar PV — Selection

NEPC to determine

the policy for Renewable Energy

(Type/Amount/Tariff)

Announce
ment
Adder/Fit

ERC to determine
the Regulation for selection
Renewable Energy Project

Draft
Master
PPA

ERC to resolve the conflict
may incur
in regulation/in PPA

ERC to issue Licenses
Section 47 and 48

ERC to Monitor the
licensesee

1) Land

2) Financial Capability
3) Technical Capability
4) Licenses/Public Acceptance

o €&

Project
Development

Projectin
Operation

ENERGY REGULATORY
COMMISSION


http://www.chaoprayanews.com/wp-content/uploads/2009/06/mea_logo_t.gif

Solar PV — Selection (More Complex)

Policy: Capacity, Type, Tariff...
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1L

ERC: Regulation, Selection Process

Before

8

onventional

License a.1 9.4

0

EGAT: review ‘ PEA. & MEA.: Grid Cap.

After

&

ESA

Generation License

. cop

License wa.2

Test & Commissioning

EIA
EHIA

==

COD

. Notice to COD

Performance Record

AMZNSSUMS

Conventional

G

Renewable
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Solar PV — Existing Connection Code my_g)

Request for Proposal Power purchasing Regulations

---------------------------------------------------------------------------------------------------------------------------------------------------------
‘‘‘‘‘
3 * .

VSPP (< 10 MW)
IPP (>90 MW) SPP (10 — 90 MW) RE & Co-gen.

(all non-firm contract)

Firm Co-
gen.

irst Serve Basis

of TL

RE: First Come,

1) Availabil
Firm RE 2) Technol
and Non-Firm (RE & 3) Financial

4) Land
Co-gen.) 5) Licenses

y

. -
. .
------------------------------------------------

Public Acceptance

*
.
-----------------------------------------------------------------

Large

Elec. customers
Elec. Customers

Non-firm tariff = Whole Sale Tariff + Ft + Adder
Flt R ate — Fixed Flt R ate humamawicy  commission




Solar Energy — Existing Connection Code L.
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http://www.chaoprayanews.com/wp-content/uploads/2009/06/mea_logo_t.gif

Solar PV — Existing Connection Code

Existing EGAT, MEA, PEA Connection Code %

Technical Requirement

» \oltage and Frequency
« Harmonics

- Voltage Fluctuation First Sync. & Test

* DC Injection * Load Reject test

* Reactive Power Control  Anti-Islanding test
» Active Power Control * PQ meter

» Tolerance Capacity

» Under and Over Voltage Protection

* Under and Over Frequency Protection
« Anti-Islanding

* Response to Utility Recovery

Commercial Operation

P LA
s
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Solar PV — Connection Code Reviewed [111] /.)/

Importance Standard & code for PV proiect
Announce by Distribution
Licensee: PEA&MEA

([ Connection code F

= Utilization of electricity network system code
= QOperation of electricity network system code )

= Regulation on Grid-Connected Invertor (low voltage)

Engineering




Solar PV — Connection Code Reviewed

Importance Standard & code for PV project

= Connection code n
= Utilization of electricity network system code
= QOperation of electricity network system code

j

| LI

-

New codes are being developed for serving RE power generation

>

>
>
>

Voltage level & real power & reactive power
control

More connection for solar power generation
Reliability & Security

Information Exchange

~
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Solar PV — Connection Code Reviewed [111] /.)/

Grid — Connected Inverter Section 73 of Energy Industry Act 2007
L§3  eeen  ADUNLAY & 9 FIVNADIULUNE o HUAN bEE

SsziU8UAENITUNITAIAUAINITWEIIU
JdnsunaIzuvetgUnsalilideuredussuulasavigliin 38n1sesavaeu
warNITTUIeIanITnIIvdevaunIaiussinndutieiines
(Grid-connected inverter) SEUULIIFUAN
WA, oEEe

d Requirement for 210kW grid-
connect invertor

J Significant standard

** Power quality control
* DCinjection =
» Anti-Islanding - .'i.
* Emergency response
. Approve by distribution utility

¢ o

L)

L)

(J

L)

(R )

L)

L)

AMZNSSUMS

http://www.erc.or.th/ERCWeb2/Front/Law/LawDetail.aspx?section|D=1&Catld=2&Subld=34&rid=367&muid=24&prid=25



http://www.erc.or.th/ERCWeb2/Front/Law/LawDetail.aspx?sectionID=1&CatId=2&SubId=34&rid=367&muid=24&prid=25
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Solar PV — Taking into account of PDP mu ¢V

Solar power & Peak Demand in PDP

Mw EGAT Gen. c
Per Unit EGAT Gen.

1.1 29,000 70
1.0 1 27,000 - - 60
1.0

25,000 - - 50 2012
0.9 2012

23,000 - 40 2013
0.9 - 2013
0.8 1 2011 21,000 - - 30 2011
0.8

19,000 - - 20
0.7

17,000 - - 10
0.7
0.6 +——TTT T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T 15,000 - T T T T T T 0

R EEEEEEEREEEEEEREE R R R R Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
O W AN M & I O N 0O O ©O @ N M < 1IN ON 0 O © " AN M
™ ™" oH H H W EW =W =W =W NN NN
®* Peak @~14:30
® Peak @march to May
AMENSSUMS ENERGY REGULATORY
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Solar PV — Taking into account of PDP Ml )

Unit EGAT Gen. Load duration curve (LDC)
' 30,000 |
1.0
‘o 25,000 &
= N
0.9 =26 '
2012 s —LDC2009
09 2 15,000
0s o 5 Peak; short period HDee0to
" 2011 ém,ooo - ; Lbco011
5,000 —LDC2012
0.7
0.7 0
Ny 0 2000 4000 6000 8000
ge8egssgescssdasRsRsgss na (h)
SHAGIroREagiAdIRERES §48 4
T0%%
0% + e —
Solar power & peak
_ 0% -
£
,; 4% . .
- Peak is short period
IE 30"{.’“ e . T O . O e
=
“ oo —
||/ SER——— I t ¥ & T R R R R B 1 O E—— o
I Solar power assist the system
(1)

1234567829 IELE:;EIELIE 1617181920212223 4 the Peak period (@14:30)

J How much?

Peak @~14:30




Solar PV — Taking into account of PDP

Dependable Capacity : Solar PV (@14:00 - 15:00 / April - May 2013)
(Installed Cap. 6 MW, Contracted Cap. 6 MW)

1 lll 2|1 3|1 4|1 5|1 61 7|1 8Il gll 101 1:I|.1 121 hour 0-10 1020 20-30 3040 4050 5060 6070 70-80 80-90  90-100 depO/(oend
MW %Depend
6 100%

90%
5 e ~g 80% | _- 749%
4 | —— — o 70% - B 640/0

- 60% | T 53%
3 - T 50% 1
40% | " 31%
2 - 30%
1 - 20% | "-\_-._\_90/0
10% I 0%

0 T T T T T T T T T T —= 0% T T T T 1 T =T

0 10 20 30 40 50 60 70 80 90 100 110 120 hour 0 10 20 30 40 50 e0 70 80 90 100

In PDP, solar power generation is used for assisting the peak period as dependable capacity.



Solar PV — Taking into account of PDP L.

ERC
l . f $1uaumiag ADDER (kWh) flsalutih VSPP wisemaunuusiazUsannldsy
P o
Impact on electric fee P —
350,000,000
300,000,000
d Subsidy on solar power generation is higher
. 250,000,000
than the others & regulator has to monitor
FUEL
200,000,000 u Wind
and mange
mSolar
150000000 WRE-Others
wHydro
W Biomass
10000000 nBiogas
50,000,000
0
23 456 789101112123 4567891011121 234567 891011121 23 45|67 8
2010 2011 2012 2013
FUEL: Sola —
- - r
RE Impact on Tariff over Time (Year) TIvE: -1 SR
Y Axis - Satal EU(AJt unit . v | »
ppe SATANG SeR UNITY 3:38 $1wauilu ADDER (uw) Alseliifh vSPP wisumaunuudazUssomldsy
Size - Percent of Energy Generated PCT: 0.00 b i a - -
YEAR: 2013 AuAiRauaNsIAN 2010 - Haidaudwinay 2013
FUEL: Biomass 800,000,000
FUE TIME: -1
@siogns  @siomass Hydro Re-Ohers  @sonr @wase  Owing SATANG PER UNIT: 0.58
PCT: 0.02 70000
YEAR: 2013
FUEL: Waste w0000
TIME: -1
SATANG PER UNIT: 0.34
PCT: 0.00 500,000,000 =
YEAR: 2013 =Wad
W Waste
FUEL: Biogas 400,000,000
TIME: -1 sl
SATANG PER UNIT: 0.07 e oters
PCT: 0.00 300,000,000 #Hdo
m 20!3 W Biomass
FUEL: Wind # Bogas
TIME: -1 20000
SATANG PER UNIT: 0,01
PCT: 0.00 .
YEAR: 2012 s
FUEL: RE - Others
TIME: -1 .
, | SATANG PER UNIT: 0.00 20304567 8910111212 34567 89101121 234567 80910111212 345678
zel;; PCT: 0.00 mo o w2 m3
YEAR: 2013 Yer = Month -

AMSWAIOT  GC 1]

Regulator has to balance the need of all stakeholders
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