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Thailand Country’s Profile

Area: 513,120 sq.km (s:in the woria)
Population wyzzet): 67,091,089 (20t in the woriq)
Currency: 1 USD ~ 30 Baht

No. of Provinces: 77

No. of Households: 21,681,635

Avg. size of Households: 2.9 persons

GDP growth: 7.8%

GDP per Capita 71,947 Baht/Capita
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o B e Thailand’s Energy Situation 2011

Flinzl Emcirelly Comnsunmomion
SYRSECLE

Agriculture

Transportation

5.20% Industry™

) Residential
Commercial

* Including manufacturing (25,133 ktoe), mining (112 ktoe) and construction (121 ktoe).

p : preliminary data
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.'é.}) e New Thailand 20-Year Energy Efficiency Development
Plan (2011 - 2030)

Energy use reduced by

According to government policy

@ 23 Aug 2011 to reduce energy not less than

"0 180.000 intensity 25% within 20 year 38,200 kfoe in 2030 ktoe
O 2

3_:% 162,71!
~— 160,000

G

S 140,000 38,2
c El (2010)

S B = g B R e :

g R 15.6 e | 124,51
S reduce 25% ™°

o e With EE Plan)

¢ 80,000 11.7

L Avg. growth ratefyear (2010-2030)

. ktoe/billion baht

w 60,000 GDP (g%, 29 W.8. 54) 4.3%

-

L Population 0.3%

40,000

*GDP,,,, at constant price 1988 = 10,650 billion baht

2030

2010




Framework of EES&L Measures

MEPS: Minimum Energy HEPS: High Energy
Performance Standard Performance Standard
* Both voluntary and * Voluntary program
mandatory program e Collaboration between
e Collaboration between DEDE and EGAT
DEDE and TISI e Standards are set up by
e Standards are set up by DEDE, and labelling
DEDE, but they are programs are responsible
regulated by TISI. by DEDE and EGAT
u '-'i"-j‘ ®\ |
ZI\ /I\ sl \\ 5
T F— WA e | es r;% rlgy
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voluntary certification mark mandatory cerification mark ud:: i




Energy Conservation Promotion

(ECP)Act

® ECP Act was enacted in 1992.
®* ECP Act B.E. 2550 (2007) (Issue NO.2)
has been effective since June 2008.
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@ D oY ficioncy ECP Act’ Section 23

) MINISTRY OF ENERGY

In order to conserve energy in machinery or equipment and to promote
the use of energy-efficient materials or equipment, the Minister, by and
with the recommendation of the National Energy Policy Council, shall
have the power to issue Ministerial Regulations on the following:

(1) the establishment of energy efficiency standards of machinery or
equipment;

(2) the determination of machinery or equipment, according to which
category, size, amount of energy consumption, power rating and level of
energy efficiency, that are considered as high-efficiency machinery or
equipment;

(3) the determination of materials or equipment to conserve energy,
according to which category, quality and standard, that are considered as
energy-efficient materials or equipment;

(4) the requirement for the manufacturers and the distributors of
machinery or equipment to illustrate the level of energy efficiency.
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@) D oY ficioncy ECP Act’ Section 40

MINISTRY OF ENERGY

The producer or distributor of high efficiency machinery or
equipment, or materials to be used in the energy conservation
programmes shall have the right to request for promotion and
assistance as follows:

(1) exemption from paying surcharges under this Act;
(2) grant or subsidy from the Fund under Section 25.

Owners of factories, buildings, or government agencies and
state enterprises which are not required to have energy
conservation programmes under Clause one hereof, but desire to
make provisions for energy conservation purpose, shall have the

right to request for promotion and assistance under Clause one
hereof. (ECP Act B.E. 2535)

1 ASZVISIONWAJIITU
MINISTRY OF ENERGY




Department of Alternative

@i) Energy Development and Efficienc

MINISTRY OF ENERGY

MEPS fails~3%

j_—
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| Ministerial Regulation & Ministerial
Announcement Drafts of HEPS to be legislated

________________________________________________________________

Approved by:
[ EE Standards J NEPC: National Energy Policy

Sub-committee

Committee
- 4 OCST: Office of the Caquncil of _ _
MOEN
[ L aw Committes ] State of Thailand | Announce

R R : In Royal
u OCST [—)yCabinet—), gazette
N\ O\ ’ ’

1

1 ASZVISIONWAJIITU
MINISTRY OF ENERGY



MEPS for Lighting Products
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TIS lighting Standards

A.TIS Mandatory Standards
B.TIS Voluntary Standards @
C.TIS Reference Standards

Thai Industrial Standards
Institute (TISI) www.tisi.go.th
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A. TIS Mandatory Standards

* 4 an 1-2529 uaanlnd Incandescent lamps

* 23-2521 ifasand nsunaanngantsaius
Ballast for fluorescent lamps o

* 344-2549 iriuvaanWgaaisairutuazdaiuanininas
Lampholders for tubular fluorescent lamps ‘
and starter holders =

e 1955-2551 1340940989948z Us AMNNAAIanY | In4106
dryrynusunauang Lighting and similar equipment
: radio disturbance limits

* 956-2533 nwaanngaaisadud awizauannlaanns £

Fluorescent lamps: Safety requirements v 4

€

\
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B. TIS Voluntary Standards

 B.1TIS Lamp Standards
e B.2 TIS Luminaire Standards

 B.3 TIS Accessory & Control Gear Standards
* B.4 TIS Installation Standards | andatory

reference 5
installation B9%
: 8 e lamp
% 12% voluntary

accessory 13
voluntary

10 20%

16% luminaire

voluntary
26
41%
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T e B.1TIS Lam P Standards

230-2548 vaanisdualnna lanizainuanulaanianiena Cathode ray tubes : mechanical safety
236-2548 mramwaammmwmﬂ Double - capped fluorescent lamps

687-2530 uaam"l%lwﬂﬁmsumuﬂum Automotive lamps

956-2548 uaamﬂafameamumm lnzauaNilaanna Double -

capped fluorescent : safety speuflcatlons

1506-2541 iiasranaiannsaingldnulnidnszuasay dausuuaangaaisaidud A.C. -
Supplied electronic ballasts for tubular fluorescent lamps

1544-2541 waanlndwan Miniature lamps

2233-2548 waanitaaianlusdiusunisliuasainanaly Self-

ballasted lamps for general lighting services

2234-2548 vaanitaaaslusdiusunisiuasainanalil iewzsunnudaansda Self-
ballasted lamps for general Ilghtmg services : sefety requirements
2235-2548 vaanvgaasaigudiaing wwwizaiuanulaansis Single -

capped fluorescent lamps : safety specifications

2293-2549 unasiiiauastinldalszaluinaildlulaslnaaceuaus Gas-

discharge light sources for use in approved gas -discharge lamp units of power-
driven vehicles 3

2309-2549 uaanvgaaisaidudion l@nisaullssaninmwnasanu Double-

capped fluorescent lamps : energy efficiency requirements

2310-2549 waanitaaaslusadrusunisiiuas@inaiall iwwssudssansnwnasenu Self-
ballasted lamps for general Ilghtlng services : energy efficiency requirements
2334-2550 uaanvgaaisaituduaings awizaulszananinnasau Single -

capped fluorescent lamps : energy efficiency requirements
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$EEREET BL2 TIS Luminaries Standards

e 245-2520 lWana Flashlights
e 817-2531 ainsmdasainedmiusaansanu Bicycle lighting sets
*  902-2532 paslanlihdnlszdridmsuanlszasanalil Fixed general purpose luminaires
*  903-2532 masianln#ds Recessed luminaires
*  904-2532 mslanlvdusulsiussginsuuouuw Luminaires for road and street lighting
*  905-2532 maslanluiiadaudnelsduiuamlszasanalil Portable general purpose luminaires
*  906-2532 mslaulvraauss Floodlights
e 907-2532 mslanlvfhdiata Hand lamps
©  1790-2542 snususnduiadauuunisansisae - sagus — qinsigalnszwiu Road vehicles -
Motor vehicles - Flasher units
*  2281-2549 ainsmidasainausiuihanzidauauinaeue unuasdaunag
Devices for the illumination of rear registration plates of motor vehicles and their trailers
o 2282-2549 TanlWiAgnenuaufuasdaunag
Direction indicators for motor vehicles and their trailers
e 2283-2549 Taulvuanssnunismuntiiuaziuiea lanlnugn waglanlluanaiilnsisisorasenuausuazdou
wasFront and rear position (side) lamps, stop-lamps and end-
online marker lamps for motor vehicles and their trailers
o 2284-2549 Taulnuineususnlduaanalaiau (H1 H2 H3 HB3 HB 4 H7 H8 H9 HIR1 HIR2 uaz/
viaa H11)
Motor vehicle headlamps equipped with halogen filament lamps (H1 H2 H3 HB3 HB 4 H7 H
8 H9 HIR1 HIR2 and/or H11)

(ﬁ» ASZVISIONWAJIITU
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“7=*B.2 TIS Luminaries Standards (.,

e 2285-2549 Tanlnuthanunanmuniinenuaun Motor vehicle front fog lamps
e 2286-2549 Taulnuieususnlduaanaiaiay (H4)
Motor vehicle headlamps equipped with halogen filament lamps (H4)
e 2287-2549 Tanlnnasuasenuaunuazdiunie Reversing lights for power-
driven vehicles and their trailers
e 2288-2549 Taulvuthenuausuuuanlaausianiingtin (HSB)
Motor vehicle headlamps equipped with halogen sealer-beam unit (HSB)
e 2290-2549 Tanlnsaunanmumeasnuaunuazdiunas Rear fog lamps for power-
driven vehicles and their trailers
e 2291-2549 Taulnaanaasenuaun Parking lamps for power-driven vehicles
«  2292-2549 TaulWuienusuanldunasindauasninlaaailszqlufig
Motor vehicle headlamps equipped with gas-discharge light sources
o 2294-2549 Tanlvuthenuauslisuasuuuagunnnsntdvaan Wainldunaon
Motor vehicle headlamps emitting an asymmetrical beam equipped with filament lamps
e 2295-2549 Tanlvuthenuausligussuuudaunnnsnidvaannainldunaon
Motor vehicle headlamps emitting a symmetrical beam equipped with filament lamps
e 2338-2550 TanlWd1u5usnansenuaus a3 NiATadaus AaNTENueuALAsTINANHUsARaRY
Lamps for mopeds, motor cycles and vehicles treated as such
e 2371-2551 Tanlvuanssruniamudnedvsuesnuaunuazdiunag Side-
marker lamps for motor vehicles and their trailers
*  2430-2552 Taulnihansaangniauy ﬁumammwmnmﬁlu A115UR1ANS
Internally illuminated emergen
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wemrermemer BL3 TIS Accessory & Control Gear Standards

25-2516 da5umnaanliiih : wuuidzs Lamp holders: bayonet types

183-2547 Inasamsmmasdmsunaanngaaisaiaun Glow starters for fluorescent lamps
191-2531 mmuﬂsv@mmﬂ%‘lmaqma@m\laaaLfa‘ﬂmummvuaamﬂaaﬂﬂevqau

Capacitors for use in tubular fluorescent and other discharge Iamp circuits
673-2530 fasand usunaanbalsanninunuga

Ballasts for high pressure mercury vapour Iamps

673 1an 1-2553 iiaanandmiuvaanlailsananunugs iax 1ﬂmanumv‘wmmmsmumwﬂmmnﬂ

Ballasts for high-pressure mercury vapour Iamps Part1: safety requirements

673 1an 2-2553 iiaanandmiuvaanlailsananunugs iax 2ﬂfﬂﬂﬂﬂfﬂ”ﬂﬂﬂﬂﬂﬂ%‘ﬂ’]%’&ﬂiﬁ‘ﬂﬂ”
Ballasts for high-pressure mercury vapour Iamps Part 2 : performance
requirements

819-2531 4a5unaanlWiwuuinass Lamp holders: Edison screw type

885-2551 iiaaandiannsaindldnulwinszuasaudmiunaanngaasdidudianiziuanalaansis

A.C. sopplied electronic ballasts for fluorescent lamps safety requirements
1788-2551 qilnsavinaauazanalanliutirdmsuanuaus Headlamp cleaners for power -

driven vehicles
[ % a [ % a o [ [ % 1 . ° °
2316-2549 wwunannaadaudinzd@dnsulwiussaing Lighting galvanized steel columns

1 ASZVISIONWAJIITU
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b= BLA4 TIS Installation Standards

* 2343-2550 meﬁmﬁ%qﬂmcﬁdmﬂdw wazgUnT Il AIA Ty
dwmsusnansauaun Installation of lighting and light-
signalling devices for motorcycles

¢ 2539-2554 nsinnsianlniirilheansaananidurindgas
A9 nng L dA1suanang

Installation of internally illuminated emergency
exit sign luminaires for buildings

& ASZVISIONWAJIITU
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C. TIS Reference Standards

4 @du 2-2552 Stinasgnilumsiagamaiifiiaiuvesvanaealiih

Standard method of measurement of lamp cap temperature rise

121 83 1-2518 Sinagevdane : anuaanuvesd @ 1 anunInuvesanenas(uaan)

Method of test for textiles Part 1 Colour fastness to light (daylight)

121 183 2-2552 S3naaeviane @y 2 Anunsnuvesadem (varsFuouein)

Standard test methods for textiles part 2 colour fastness to xenon arc light

235 idu 8-2524 Pinauazmiaeds  mamemw @u 63 namazmievewauazmaussidmaniminiiihifesdoaiy
uzrs Physical quantities and their units Part 6 Quantities and units of light and related
electromagnetic radiations

623-2529 S5 iandndmsdesansvesnasarlgoasmaunuaz viaendusnuamasun

Measurement of luminous flux of fluorescent lamps and incandescent lamps

624-2529 F5inavesunasnuiiauas Measurement of light source colour

1791-2542 sugudiidundonuumamsisae -gunsaidesahuazeunsalffuanadaouas- sswi Road vehicles -
Lighting and Ilght 5|gnaII|ng devices - vocabulary

1792-2542 snusuaitumdeonuumaa s - s0sun — manmuﬂmawawm"lwnswwsu Road vehicles -

Motor vehicles - Production conformity requirements for flasher units

1 ASZVISIONWAJIITU
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sz Minimum Energy Performance
Standards

* 2309-2549 naanvgaaisaiaudiag lawizauilszanann
wasiu Double-capped fluorescent lamps :

energy efficiency requirements
e 2310-2549 viaaniilaa1dn lUAIRINTUNIT LIALRIRIN

Ml rannzanudssanannnassu Self-ballasted

lamps for general lighting services : energy

efficiency requirements
e 2334-2550 Mafamwgamimeﬁwﬁiﬁtﬁm LRANIZANULSTERNEAN

wasu Single - capped fluorescent
lamps : energy efficiency requirements

Sl NFEVSI9NaIITU
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Minimum Energy Efficiency Requirement

Length of Lamp (/) 550<7<700 | 700<7<1150 | 1150 < 7<1350 | 1350 <7< 1500
mm
(Mandatory)
Rated Power 16 - 24 17 - 40 28 - 50 35 - 80
W

(Recommend)

Initial Efficacy (F,,) = 66.0 = 74.0 = 80.0 = 83.0
Maintained Efficacy (F,,) = 59.5 = 66.5 = 72.0 = 74.5
Minimum Ra 80 80 80 80

Ra = General Colour Rendering Index

&b

ASZYSIIWaIITU
MINISTRY OF ENERGY




Minimum Energy Efficiency Requirement

Rated Power Colour Temperature less than or equal | Colour Temperature more
AV 4400 K than or equal 4 400 K
5-8 40 36
9-14 48 44
15-24 55 51
25-60 60 57

(&) ASZVSIINaEJII U
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TIS 2334-2550 Single — capped fluorescent lamps :
energy efficiency requirements

Initial Efficacy (Fio)

' Multi Parallel Tub
Single Parallel Tube ulti Parallel Tubes
Rated Power T <4400 K| T>4400 K Rated Power T <4400 K|T > 4400 K
d \%%
5 46 I o
7 57 51 s o
9 61 55
26 65
11 81 73
32 68
13 61 60
42 76
18 66
57 75 75
24 75
70 74 74
27 66
36 80 76
> ” 3 T = Colour Temperature
40 78 7
50 80
55 87 82
80

1 ASZVISIONWAJIITU
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Double Parallel Tubes Square Tube
Rated Power T<4400K | T >4400K Rated Power T<4400K | T>4400K

W W

10 60 57 10 65 -

13 69 65 16 65 -

18 63 63 18 61 -

26 65 64 21 64 -
24 70 -
28 73 -
36 77 -
38 75 -
55 70 -

(é’» ASZVISIONWAJIITU
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MINISTRY OF ENERGY

4 Legs in one Plane (2G10) Circle Tube
Rated Power T<4400K | T>4400K Rated Power T<4400K | T>4400K
W W
18 61 - 20 40 i
24 70 ) 22 47 40
36 77 - 30 61 i
32 60 51
40 68 58
55 72 -

é» AS VS IIWaIVIU
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Product certification of the Thai Industrial Standards
Institute (TISI) is based on two technical criteria:

1. The products are in conformity with the applicable
standards.

2. Manufacturers have adequate quality control

system to maintain the conformity of the

products with the standards.

L&) ASZVSIINaEJII U
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Major process for certification

1. Application for certification

2. Inspection before a License is Granted

2.1 Assessment of the quality control system of
the manufacturers

2.2 Evaluation of products

3. Surveillance after a License is Granted
3.1 Routine surveillance

3.2 Monitoring

é» AS VS IIWa VU
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Product Certification Process for
Certification Marks

Feceipt of Factorial Cluality Inspection/ Evaluation/
Application/ Peceint of | Contral System Testing/ Conclusionf Licence
: Documents SCEITT Assessment & Sample Handling/ Infarming the .
#‘ Checking/ #‘ Application #‘ Product Sampling/ *‘ Receipt of *‘ Applicant of the *‘ FEpErEO
: Registration Fee Feport Preparation Test Heport Result
(20 minutes) (10 minutes) (30 days) (Excluded) (5 days) (7 days)

(Receipt of Application Period)

$

voluntary certification mark

mandatory certification mark -
. FEVISTIOWAHNIITU
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HEPS for Lighting Products
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Department of Alternative
Energy Development and Efficiency

A D Ener
1) 1994 - Refrigerators
2) 1995 - Air conditioners 6
3) 1996 - Compact fluorescent lamps S
4) 1998 - Low loss magnetic ballasts e
5) 2001 - Electric fans -
6) 2003 - Electric rice cookers
7) 2003 - Lighting fixtures
8) 2009 - T5 fluorescent lamps
9) 2009 - T5 electronic ballasts
10) 2009 - Oscillating fans
11) 2010 - Standby power for televisions
12) 2010 - Standby power for computer monitor
13) 2010 - T5 luminaires
14) 2011 - Electric pots
15) 2012 - Electric water heater

(ﬁ» ASZVISIONWAJIITU
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¥ EGAT

Povacir fior Thai Happiness

Compact Fluorescent Lamps, CFL : 1996

- Efficacy Requirement — Lumen/Watt




Compact Fluorescent Lamps:1996

® Testing Room

Lumen
Maintenance

Lumen Output



Electromagnetic Ballasts: 1998

o, > - Energy Efficient Ballast Labelling Programme

; 4‘ » ‘Safety Ballasts No 5’
,;féit — Lower heat loss = Lower temperature
: ; — Diminish fire risk, and

— Reduce heat load in air-conditioning rooms

Ballast loss < 6 W with allowable minimum currents
— Loss in standard ballasts = 10 W

\ Electric current

=T .
il .

5 R




¥ EGAT

Power for Thai Happiness

——— -
~

Lighting Luminaire: 2004 '

High Efficiency Luminaire Labelling Programme

Reduce number of fluorescent lamps by 30%
- 322

— Maintaining lumens and light quality
— 9 Manufacturers participating in the programme




- *’ﬂ/‘ L(

lumen

Testing standard: TIS 236-2548

e Fluorescent lamp T5: 2009

W
‘L*&. 3

*m‘ cy (at 100 hr) Lumen/W | > 92 > 95 > 80 > 85
maintenance after
% =292 =92 =92 =292
lor Rendering Index :CRI - > 82 > 82 > 82 > 82
rcury contain(RoHS) mg =5 <5 <5 <5
e time hr 215,000 215,000 215,000 >15,000




Input power
< 31W
-double lamps < 1 W

-lCﬂnstant licht cutput at voltage change +10% + 30h

-Emwer factor (PF) = 0.95

-Iﬁal Harmeonic Distortion (THDI) < 109

-‘ctricaL circuit (for double lamp) parallel/series

‘.Last lumen factor = 0.95

-" time > 51

B "sted under De-activated lamp protection pass
according to TIS B85-2551

ndurance Tc=90°C a55
S :

-single lamp

<17

FPreheat

dTIS.l'?SE-EEﬂEI

< 17 W
< 33 W

+ 3%

> 0.95

< 109
parallel/series

= 0.95

=57

pass

pass
< 1.7

Preheat

TIS. 1955}254’12



(Luminaire for T5) : 2010

Energy efficiency criteria

Louver Lighting Out * Uniformity | *Unified Glare Rating | *lllluminanc
Luminaires for T5 | Ratio:LOR (%) (UGR) -
(Lux)
= 85 = 0.7 <19 = 500

*calculate by DIALUX program




;;EZ'E&‘AT
Compact Fluorescent Lamps

o)
‘ » Together in conservation...




P EGAT

Power for Thai Happiness

PR of energy labeling No.5




~=5 Campaigns of Labeling No.5

Delivery free CFL 800,000
lamps to end user




ampa|gns of Labellng No.5

for low price of CFL
55 baht for 13 W
| SBbantfor20W




|€‘iaoﬁ7nsqﬁnau|néﬂo

Tns 9 Alsiwonounauindeo

naocaa:rauuos 5 BOOINAED
dsrioro 80% (Dofieuinacdd)
ovemsbiowanu 6,000 Boluo

EaAlAT dloroiuguuovnding



o B e Advertising Campaign
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Department of Alternative
@) Energy Development and Efficiency

weroreveeer - Total Label No.5 from 1995 to Aug 2011

mLamp T5
25,000,000 - W Bectric Kettle
22 500,000 @ Standby (Monitor)
=
20,000,000 I @ Standby (TV)
m 0O Ballast TS
17,500,000 —
@ Thin tube T5
15,000,000 B Oscillating fan around.
12,500,000 O Lamp
10.000.000 B Rice cooker
o CFL
7,500,000
W Fan
5,000,000 O Brownrice 5
2,500,000 0O Ballast
o lm [ A B @ Air Conditioner
o 6 A S5 O O Refrigerator
RO LI R

1 ASZVISIONWAJIITU
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Department of Alternative
(! )! Energy Development and Efficiency m Number of Labels

MINISTRY OF ENERGY
1. Refrigerators 26,288,572
2. Air conditioners 12,837,523
3. Compact fluorescent lamps 55,361,930

TOtaI Of N O. 5 4. Low loss magnetic ballasts 7,027,422
La bels from 5. Electric fans 48,183,259

6. Electric rice cookers 1,502,745

Beglnnlng 7. Lighting fixtures 52,340
to Aug 2011 8. TS fluorescent lamps 4,616,705

9. T5 electronic ballasts 2,480,000
10. Oscillating fans 372,200

11. Standby power for 1,405,436
televisions

12. Standby power for 1,300,300
computer monitors

13.7T5 luminaires. 7,200

14. Electric pots 946,500
Total 162,382,652

ASZVISIONAJIITU
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\ Department of Alternative

T Peak Demand Reduction

MW
250

225

200
175 B

150 = M

125 —
100 —
o —

50 L

SaERAT -

ol sl A = £ M 4" ) b o 4\ e L -

FEFEFEFLFETFEFFFFTE &S
s

O Air conditioner O Refrigerator O CFL M Ballast @ Fan ORice cooker
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& Year W Gwh CO, (Ton)
1995 59.2 326.8] 241,277,
1996 119.7 6725 498,276.7
1997 128.9 7316] 541,414.4
1998 110.4 597.4]  441,545.0
1999 84.8 d6d.2]  243,827.4 Power Demand
2000 o55]  s366] ws0758] & CO2 Reduction
2001 68.8 428.1] 315,124.3
2002 87.7 508.5]  375,535.2 bV DSM Program
2003 138.7 727.4]  537,169.4
2004 162.5 8273 610,960.5
2005 199.4 890.7] 657,798.4
2006 114.4 977.2| 454,380.8
2007 101.1 686.7]  319,332.4
2008 1885  1,1915|  554,048.7
2009 162.4| 1,0525| 489,401.8
2010 2243 15707 B3.896.6
2011{AugH 162.6] 1,0478| 576,268.9 1 T T
Total 2,219.0] 13,237.5] 8,216,334.2 e
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Verification and Compliance Monitoring

of EGAT's Labeling Program
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R La beling Process

EGAT : Report testing results to
manufacturers/importers

Manufachlrersﬂmpurters E .':1})}}13’.;r for

anufacturers

EGAT's Lab{;hng program / ITmporters :
) consider and
EGAT & EEI : Major parts of report EGAT their
appliances approval ~production pl
\4 o

GAT : middleman of testing process Yes
(participants send their models to EEI, _ ] o
EGAT responsible of testing cost) EGAT: processing energy efficiency
o label due to the test results
EEI : Testing appliances according \ 4
to TIS standards Manufacturers/Importers : attach
\ 4 label to their appliances

EI : Report testing results to
EGAT

@ Manufacturers can send appliances
to test for NO.5 label again after re-

developing that model, but at their o
- _ testing cost
© All rights reserved EGAT.2012 =
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wemee= \erification Checking Process

EGAT : Randomly check the compliance
by spot purchasing the labeled appliance
at shops countrywide

) 4

EGAT : Check for product’s specification whether
the specification complies with NO.5 criteria;

»If no, go tn.

»If yes, EGAT'd send those random models to test
for compliance with declared energy performance

EGAT: spot picking the models for a
second time (to average test results) at
production sites at manufacturers’ cost

Compliance Testini
Test the random models at
the accredited laboratory

‘and Electroni

© All rights reserved EGAT.2012
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wemoseo \Jerification Process: Spot Checking

= Randomly spot-purchase the NO.5
appliances at the electric appliances shop
and department stores countrywide

= Check product’s specification whether main
specification complies with NO.5 criteria

= Send those models to test for compliance
with Label NO.5’s criteria at the accredited
laboratory (Electrical and Electronics
Institute: EEI)

© All rights reserved EGAT.2012
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* In case the test result of the random model doesn’t comply
with the declared performance on label (+/- 5%) :

» spot picking the models for a second time at production
sites (twice amount) at producers/importers “cost

» average test results of 1t and 27d random models to justify
the compliance

= Control measures: in case the average test results doesn’t

comply with the declared performance on label (+/- 5%) :
» If the test results still pass label NO.5 criteria, producers/

manufacturers would be forced to edit the information

published, and after that EGAT would distribute new labe
base on the new test results

» If the test results fail, EGAT will call back all distributed
. labels of the unqualified models and forbid those models tc

© All rights reserved EGAT.2012 JI11d
MINISTRY OF ENERGY
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Market survey

« LED introduction to Thai market for 2-3 years, as such not
much market information available.
* Direct survey from 7 manufacturers was conducted by our staft.

* It is only a few year that LED was introduced in Thai market so,
not much information support.

« 7 manufacturers agree that LED-MR16 has ability to sell in
Thai market which can replace Halogen lamps in range of 20
Wto 75 W.

 Users of Halogen lamp are Hotels, Department Stores,

 Exhibition buildings and Restaurants.

1 ASZVISIONAJIITU
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Reasons of choosing LED MR16

1. Users are specific in Hotel, Department Store, Exhibition
building and Restaurant business

2. All of them need lighting with long lifetime and more
reliable

3. There are international standard available such as IEC,
IES, ANSI, CIE

4. Price of LED MR16 cheaper than another type of LED (EX.
PAR Globe or Tube)

5. No competition model in the same type such as CFL or TS

1 ASZVISIONWAJIITU
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20 <> 3-5.5
Watt Watt

35 <—> 5-7

50 <«—— 9-10
Watt Watt

& AS VS IIWa VU
&) MINISTRY OF ENERGY



Department of Alternative

==z Energy Saving Potential :-ES2T

ndluucll Watt
Efficacy (Watt) LED MR16 Sag;/m
45 Im/w 35 7.78 27.22 | 4,900 | 134.1
Market
' 1 p 4
Efficacy Oppo.rtunlt . 2
Ies 2013 2014 2015 2016 2017
O’m‘;ﬂt i 10,000 | 15,000 22,500 33,750 | 50,625
45 Im/w | 47.00% 4,700 7,050 10,575 15,863 | 23,794

3_ ASZVISIONWAJIITU
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vz===— Energy Saving Potential -ESAT

Energy GWh
reduction |  (Gen.) 07| 11| 16| 24| 36| 9.2
kW
(Gen.)
Demapd Coincident 45 1 ,7
reduction 14:30 pm 96
83.26% 136 | 204 | 306| 460| 689
€O Ton 1,30 | 1,95 5’0
reduction
385| 578| 867| 1| 1| 82

l ASZVISIONWAJIITU
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The first meeting of LED MR16’s energy labeling Program
7 June 2012 :9.00-12.00 am.
At EGAT convention hall, EGAT Head office

87 Participants from 46 companies
(Importers, Venders & A

& AS VS IIWaIVIU
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Power for Thai Happin

1. LED Chip : Passed IES LM 80-08 (certifi icate is

re uiredz and Lifetime L70 > 30,000 hour

2. Safety standard requirement :
- EMC  for Self Ballast LED Lamps : Passed
T1S.1955-2551
for Non Self Ballast Led Lamps : Not specific
- Harmonic : Pass T1S.1448-2544
- Safety Passed UL List or
Passed CE Mark or
Passed IEC 62560 for Self Ballast Led Lamp
] Passed |IEC 62663-1 for Non Self Ballast Led
amp

(éb ASZVISIONWAJIITU
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3. Performance Standard for LEDMR 16

- Minimum light output for MR16 using CBCP method
usm% Online Tool of Energy Star

http: .energystar.gov/ia/products/lighting/iledl/IntL
ampCenterBeamTool.zip) reference data from ANSI
C78.379-2006

- CCT & Duv after passing IES LM 79-08 the color must

qualify with ANSI 78.377-2008
- Life Time

At 3,000 hr : followed IES LM 79-08 qualify with
L95F05

At 6,000 hr: followed IES LM 79-08 qualify with
L90FO05

- Switching Test : Open 30 sec. close 30 sec. in 1 time
at lease 12,500 times

(@b ASZVISIONWAJIITU
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http://www.energystar.gov/ia/products/lighting/iledl/IntLampCenterBeamTool.zip
http://www.energystar.gov/ia/products/lighting/iledl/IntLampCenterBeamTool.zip

- EGAT

3. Performance Standard for LED MR 16

(cont.)

- Color Spatial Uniformity < 0.006 (CIE 1976
u’v'’diagram)

- Color Maintenance < 0.007 (CIE 1976
u’v’diagram) at 6,000 hr

- CRI > 80 with method in CIE 13.3-1995

- Power Factor for LED > 5W, PF > 0.5
(T1S.1448-2544)

- RoHS & Warranty : Passed RoHs Cert.
Warranty fzr2 year

- Luminous Efficacy (Im : > 45

-Sizing: 3-10 WY( W)

- Number of Testing

& ASZVSIINAIITU
(. MINISTRY OF ENERGY



L Testing facility Shoel

1 EMC TIS. 1955-2551 EEI

2 Harmonic T1S.1448-2554 EEI

Incase no CE or UL
Safety certificate

3 | (Electrical & | - IEC 62560 (Self-ballast) EEI
Safe Mechanical) | - IEC 62663-1 (Non Self-
ty ballast)
N/A
. : EEI
4 | Photobiologic IEC 62471-2 (Ready from July

2012)

EGAT support for testing fee
IES LM 79-08 EEI

Performance ) —
)}: e e U EEE e e
@ N3 vVika JJanisdua 1L

MINISTRY OF ENERGY
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: Datasheet ‘

MINISTRY OF ENERGY Power for Thai Happiness
L70 30,000 hr

IEC 62560
(Self Ballast)
LISTED IEC 62663-1

D raft 1an.1955-2551 EMC (Non Self Ballast)
uan.1448-2544 Harmonic/PF

IEC 62471 Photo. Hazard

Hour

LM 79-08 Lumen/Watt/CBCP/CCT

CIE 13.3 CRI

LM 79-08
L95FO05 3,000 hr

pass

LM 79-08
L90FO05 35,000 hr
Duv <0.007 Penalty

1 ASZVISIONAJIITU
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Financial Mechanism
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B B i Incentive Mechanism

Financial Incentives

* Gov. co-investment program (ESCO Fund)
e Revolving Fund Program for EE&RE Projects
e Tax Incentives

e Other Incentives

ASZVISIONWAJIITU
MINISTRY OF ENERGY



http://www.google.co.th/imgres?imgurl=http://webboard.yenta4.com/uploads/2010/03/16/62539-money.jpg&imgrefurl=http://webboard.yenta4.com/topic/384061&usg=__FiXyHYxYM2yY_s1bBlxN5-DRhV8=&h=349&w=380&sz=51&hl=th&start=8&zoom=1&tbnid=HRe3KliLk99gaM:&tbnh=113&tbnw=123&prev=/images?q=money&hl=th&sa=N&gbv=2&tbs=isch:1&itbs=1

e Incentive Mechanism

1. Gov. Co-Investing Scheme = ESCO Fund

Fenn Eiﬁm% 1,000 million Baht allocated from
“ﬁg\‘(ﬁ\\ bl i = ,

ﬁib&i& W'e Gov's ENCON FUND | |

- 2 Fund Managers assigned & given

2 years window of investment

« 5-7 years of investment with
mutual agreed exit clause

* 10-50% equity holding with max.
of 50 million Baht

ESCO
Venture Cap.

0.2%
Investment
ratio




) S e Incentive Mechanism

2. Soft Loans = Revolving Fund

— 7,000 mill.Baht allocated from Gov's ENCON FUND & 95%
subscribed

— 2-Stepped Loan mix w/ Bank’s Money (approx. 1:1)

— Max. Interest Fix at 4% (Bank pay 0.5% Int. to Encon Fund)

— Max. 7 yr. loan period

— Max. 50 Mill.Baht / project @

— 11 major banks are participating EXIITI = firuoB %

L AR E

@ {i» ASSNSIIWEIITU
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Mix by Bank

n 7,500 MB _
<4 0% Private

Funded by Revolving Com. Investors
ENCON Fund Fund Banks
7,000 MB 7000 MB IFIWAIITU
! ¥ OF ENERGY



http://www.google.co.th/imgres?imgurl=http://www.asiaitjobs.com/admin/images/thailand/emplogo/Logo06600509000002_cimb.jpg&imgrefurl=http://www.thaiitjobs.com/en/Jobseeker/Jobdetail.asp?id=00010510&empID=06600509000002&usg=__kCug4l3mVT1MpJsqpE0RozCyk14=&h=61&w=183&sz=32&hl=th&start=3&zoom=1&tbnid=fGAIKQMpXIcq5M:&tbnh=34&tbnw=102&prev=/images?q=cimb+thai&hl=th&sa=N&gbv=2&tbs=isch:1&itbs=1

iy B B e e Incentive Mechanism

3. Tax Incentive = 2 schemes are given;

ey 1.Tax Incentive for EE products http:/iwww.energy-tax.com/

» Cooperation program with Revenue Dept.

» 25% tax credit from purchasing of EE products

19 products are announced for tax incentive; Mostly label 5 products
 Terminated in Dec. 2010, Extending for two more years till 31 Dec 2012

@ 2.Tax Incentive for EE Investment

« Cooperation program with Board of Investment (BOI)
« Promotion of Energy Conservation Related Activities
- Exemption of corporate income tax and import duties

http://www.boi.go.th/index. @
( ASZVISIINAIIIU
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http://www.google.co.th/imgres?imgurl=http://www.ogawa.co.th/product_image/product_20090908234418.jpg&imgrefurl=http://www.ogawa.co.th/product_detail.php?p_id=79&m_id=28&s_id=60&usg=__A1-NTuV6y2KeUigEtUxHPUExEOM=&h=647&w=350&sz=53&hl=th&start=7&zoom=1&tbnid=BYrCG3dXg-cyIM:&tbnh=137&tbnw=74&ei=uztmTY7mJJGsrAeL-6jPCA&prev=/images?q=%E0%B8%9E%E0%B8%B1%E0%B8%94%E0%B8%A5%E0%B8%A1+%E0%B9%80%E0%B8%9A%E0%B8%AD%E0%B8%A3%E0%B9%8C+5&hl=th&sa=N&tbs=isch:1&prmd=ivns&itbs=1
http://www.google.co.th/imgres?imgurl=http://www2.egat.co.th/labelNo5/p_label/pic_prod/p_b.gif&imgrefurl=http://www2.egat.co.th/labelNo5/p_label/label_barl.htm&usg=__di9fZ1e04AkGxSRKoUKjZeRZdW4=&h=125&w=300&sz=20&hl=th&start=16&zoom=1&tbnid=GNhlLpKxq8pFjM:&tbnh=48&tbnw=116&ei=UjxmTZKuCorNrQfPuPHGCA&prev=/images?q=%E0%B8%9A%E0%B8%B1%E0%B8%A5%E0%B8%A5%E0%B8%B2%E0%B8%AA+%E0%B9%80%E0%B8%9A%E0%B8%AD%E0%B8%A3%E0%B9%8C+5&hl=th&sa=N&tbs=isch:1&prmd=ivns&itbs=1
http://www.google.co.th/imgres?imgurl=http://www.ideaidoo.com/board/pic/picupload1710.jpg&imgrefurl=http://www.ideaidoo.com/board/board.php?idboard2=1128&uppic=10&usg=__jOf8_8m0Vd73t6zhd9WqNf1ZVUI=&h=289&w=300&sz=77&hl=th&start=7&zoom=1&tbnid=iW9CPT6lpUFRtM:&tbnh=112&tbnw=116&ei=kDxmTcyXOYyqrAfT8eC2CA&prev=/images?q=%E0%B8%AB%E0%B8%A1%E0%B9%89%E0%B8%AD%E0%B8%AB%E0%B8%B8%E0%B8%87%E0%B8%82%E0%B9%89%E0%B8%B2%E0%B8%A7+%E0%B9%80%E0%B8%9A%E0%B8%AD%E0%B8%A3%E0%B9%8C+5&hl=th&sa=N&tbs=isch:1&prmd=ivns&itbs=1

Department of Alternative

by S N e Incentive Mechanism

MINISTRY OF ENERGY

4. Direct Subsidy 20:80

» For EE measures
» Subsidy 20%b of EE measures,
« maximum 3 million baht (& USD 97,000)
minimum 50,000 baht (® USD 1,600)

 To buy EE products r.
'e10

» Payback period < 7 years

L&) ASZVISIONWAII U
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> Departmentg@f Alternative Energy Development ant
www.dede.go
2. Electricity @enerating Authority of Thailand (E
3. Thai Industrfal Standards Institute (TISI) www.tisi




