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Uszaiunisai EERS Tuaviszing

EERS> Energy Efficiency Resource Standards

EEO> Energy Efficiency Obligations

ESS Energy Saving Scheme

EOS> Energy Obligation Scheme

- USA

- Denmark
- Italy

- Germany
- Korea

- China

- Australia

- Belgium
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> > Energy efficiency resource standards by state
g9 9altldaNN (USA) Arranged by approximate annual electric savings
target (2014-2020)

» Texas adopted

the nation’s first
EERS in 1999

» 26 states
(As Jan. 2017) have
policy In place
» Massachusetts
and Rhode

Island are the
strongest EERS
requirements exist
in.

>2% 1.5-1.99 1-1.49 5-.99 <.5% No EERS EERS/RES

Source: ACEEE (American Council for an Energy-Efficient Economy)
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Energy Efficiency Obligations schemes in Europe

N

-

-v.'.

%
- Estonia
Nl

i \
= = =l atvia
Denmark®y g N
Lithuania

M52 ) 2
&

\{ Poland

EEALSIria y
e ,,Slﬂvema

in place for more than 7 years
in place for more than 3 years

= in place for less than 3 years
to be started soon

- still under discussion
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Variable Speed Drives

Industry s

40% |

Residential 28%

OMotors consume
about 28% of the
world’s electricity.

International Energy Agency (IEA) World energy outlook 2014 17
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Variable Speed Drives

‘ I (1] | meuTPOWER )))) I
100 = Power % lﬁ&,SUPPLY
®
Power is

75 proportioanal /\ /\ /\ /\
to speed T SHLE T SERRRNL YT \\/

@
| 11 | CHANGE THE i
INVERTER Sirsiaone. »»)
®

RC/AC REWMAC

38 i i g G ks
- e Eam e m ey

O Variable speed drives regulate the speed of a motor and can
reduce energy consumption by as much as 30% to 50%

©

Source: ABB — What is an AC drive?, 2015 18
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Variable Speed Drives

H Purchase and installation Energy

O Pumps are one of the most o o

common motor applications 5 /0 92 /0
and offer the biggest potential
for saving energy.

O The payback time for using
variable speed drives is very short Mairtanaios

3%

Source: ABB - Energy Efficiency. A Solution, 2015
19
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Electrical System : Power
Factor Correction

LV feeders

O Avoid tariff system penalties
O Reduce losses In transformers and feeders

20
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Compressed Air Systems

Comparison of leaks of different sizes with compressed
air consumption

m Volume flow [U/m] mm Volume flow [€/a]

4 mounting cells 1mm leak 2mm leak 3mm leak 4mm leak
(normal operation/oper-
ating consumption

O Aleak with a diameter of 2 mm causes compressed air loss
equivalent to the volume of compressed air consumed by the
production plant -

Source: Zentralverband Elektrotechnik-und Elektronikindustrie e.V., Frankfurt, Germany



Compressed Air Systems

O An investment of 60,000 Bahts can save 153,961.5 kWh annually
(538,865 Bahts/yr).

O A payback period of 0.11 year

Source: Energy Conservation Laboratory (EnCon Lab), KMUTT =
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Heating Processes :
Plastic Injection Molding

MA38007%250e

®* A 57% of energy consumption
reduction on the heating part
and a payback period of 6

months are reported

Source: iSmart Engineering, Samut Prakan, Thailand

O A conventional heater is replaced by

an induction heating set in a plastic
Injection molding machine

. . : 4
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ESCO Business Model AAUUN5EU SWIAS

Guaranteed
Savings

\v

,gm Guaranteed Rebate
Shared L W s~ (CHAUFFAGE)

Savings —

/ & T?

Thai ESCO Association

12th FI., Siripinyo Bldg., 475 Sri-Ayudhaya Rd.,

Thanon Phyathai, Rajthevee, Bangkok, THAILAND, 10400
T. +66 (0) 2201 3466-7 #224

F. +66 (0) 2201 3465

TN
SMEanm‘ngqm m’
M\ 8

RFaney U

A
B

https://www.kasikornbank.com/sme/k-energy-saving-loan-phase-6
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MIMIBTRY OF EMERGY

EEDP 2015 Target by Economic sectors

Electricity saving
=
Gwh 1 me::;famﬂ wn;ulmﬂm (- —)
i de g exd P ortwiking BO g72 GWh
TRl &, Bidbmiag Ene gy Looke |8 ECT Tor The resed D] il igs IR ERE | L3685 A
: Government
Sl 0D | % Eneagpy Labclng [HES S MEFsS) FLE]Y [ [ 1 I E ST ] ?,IM GWh I:E':?h:l
K mmm:::"::;"mm“ Ls1r | nmer 2182 | mE0 : £
i ::I:ﬂmfh:rm:m“miu:M|nl HEEldEntlal
5,131 EX T R TS T
P TodLases Bat hddiemns o 13,‘53!- kboe I:‘I.."-I"a'h:l
To.000 . PO CAT NG G B iHE o AED ANES L3 4975
0,000 Tatal (GAT] 15633 | 14516 | 48198
Or Tokal saving 7,641 ktoe Commercial
40, (00 37052 GWh (41%)
A0, 000
F, 000
i Industry
10,000 31,843 GWh [36%)
2015 D17 2019 2021 F023 2025 2027 2029 2031 20EE 2035
(GWh)
2015 2016 2021 2026 2031 2036
BAU 190,285 201,023 254,715 308,407 362,099 415,791
With EE 190,285 197,891 234,654 267,629 298,234 326,119
Saving - 3,132 20,061 40,778 63,865 89,672
1.56% 7.88% 13.22% 17.64% 21.57%
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EERS s19 Uszuinegiase

ENERGY IS EASY.

AT HOME AND AT WORK.
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L'ill
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ASZYVISIJWEIIIUL

AUl Inunn1ALEssAR

Avuatilhvung EE (N.6. 2558-2579)

T

T

i

il R FE

4. wasnmistisau lfnariuiassivaud nividsnud s uxnia
i i i 1343 2367 2162| 5872
uazdhawdeou (EERS)
5. masnmshawida/ gavuunisabveu uﬁ'mr‘i’unﬁau%’nﬁwﬁo\nu 9133 5941 | 15074 .
80,000 - |6. nasmisdoaunis hivassaiaaysmindenu (LED) 3.355 3,303 4975| 11,632 a1a ﬁ 2 Eii an ﬁ’ﬂ
—— - 53 13,633 31,843 44,196 89,672 13;633 ktoe ( 150/0)
70,000 usaaatilu Saving s u 7,641 ktoe
60,000 =
afaaAIeTnsnNa

50,000

40,000

30,000

20,000

10,000

2558

2559
2560

1
™ m n re] P~
o o g o o o %
n n n n n n n
o] o~ o~ (o] o~ o~ ™~

2570

2571

2572

2574

2575
2576

2578

2579

37,052 GWh (41%)

ANAR fg11N99d
31,843 GWh (36%)

PAGE| 3
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Timeline N15A1LHU9IIN EERS 3 N5y

-ULEUs1897U EERS

fD HUN.
Uszausay 3 n1sinin . - A . e el 1 (16 w5
g 2 “ X o usiazn1slwindanisuszyu - Uszyumaiennenu EERS . 2
WBIIUNTDLUDINU — " L 2
A LBUUANIS NU JGSEE 32U 3 n1sluin A - Uizguanzn1eug EERS
daafiau 6.8, - n.A. 59 * Assf 3 (12 n.8.59) 39y 3 N5l

Y o
: " ® A9 6 (28 N.8.59)
- weazn1sWAdn msanué’umu —

N FUN. Y29UaELHBUY
n.8.59

weazn1sIninda Uszyuanizyineu EERS -Uszyuaneyineu EERS FAuav1a 3 sl
Uszyuiieniieizes s2unuY 3 nsluAn $2unuY 3 nslWAn YnnnSauansauiu
uIMsN1s EERS * assfi 1 (4 9.0.59) * a%9dl 4 (5 n.A.59) WUNUINEUN. LA
39UV JGSEE & Asefl 2 (19 4.0.59) * assfl 5 (27 9.A.59) JGSEE (9 5.A.59)
v

Hiuav1 3 n1sinia -Udauesigeau EERS

taniSauansauiuduny Ao AUN.

INEAUN. * A3adi 2 (21 5.A.59)

* A59N 1 (13 n.A.59) —

d ﬂ%ﬂﬁ 2 (26 m.n.59)
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ANYITAYANAANTINNY WN.LAL FUN.

Anwrdayadgugiilunguuinsnisdneg tNadssiludneninuay
AUNUIIYNGUNINTNT

dUrduananisAnyidngainnaiuisaniiiunisla wazdunulunig
ALUUNINTNTS EERS n1alu 30 wgrAdniew 2560

AN WYBUNANISANEIRNgawRausaaniunisld wazdunuly
n1sAtunInsnis EERS nelud 2560

SELAUAZLUU

WMBULINSEAU 1

WBULNSZAU 2

=l 1 [
YULNIIEAU 3

WBUNNSZAU 4

WBULINSEAU 5
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misiwWuAskalu

Metropolitan Electricity Authority

HamsAnwBIanNaIATIRIAnEAWENs AR iuN3lA
wazaunulumsaniiunisvasnisimuaunsn1sUauly
INUNUIATFIVIYTNENAIIY dMTULHAALAEIMIY
NW&991U (Energy Efficiency Resourced Standard : EERS)
nsussyuamziinnuneanulululduasnisiimuauinsnis EERS

IAUNSA 27 WeAIN8U 2560 1981 13.30 1.
o vieeUssyuleadan dusziund YU 6



|

ajudnanmnauisasiiunsiauasaunusiavilenalssvda

AN
Ananiwlunis AUUAaNUIENAUTENER**
UINSNS UszngnanasunaU* (UI/kWh)
(GWh) WUU 1% year | Wwuu lifetime
1. 315115UsEnNIAAIUSAEN 35.00 2.96 0.37
2. wwsnsitlduseaslananisitu 8.65 3.09 0.60
3. YININITANEUE Mass 6.00 1.30 0.13
593/1a3¢ 49.65 2.45 0.37
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LAUANTUNI5U1999/d150 ANUN1ASN1S EERS Tudl 2561-2565

dadaudsznunsnistazusetnnnanis 1asan1sunsas EERS U 2561-2565

auvatauanuzandunguilminig annussyn (luasnaussyuasen 1/2560 &

AN
21A15uazlseeu| 81A15 | onAnsuaslseu | 4 .
, N . |Negandy | 3w
YU LAgy AAST | IUIANAIGHLEN

andungudvang
da 20% 10% 50% 20% 100%
NA2INIS
1. Y15N15UIZLAN -~y 009

. 0 ()
Tia1Usnen
2. 4I5N15UTLAN

o - 10% 50% 10% 70%
TyusegelanienisRu
3. UINSNITANPUSATNGIY 10% 10%

PAGE| 10



U5ulasan1susa9Inu

andaunguvung

Auvufanlag Wmunenadszudaiaunsaigala
# | Usswmvesunmsns EERS | WaUsENER (U/kwh) (GWh)
1*tyear | lifetime | 2561 | 2562 | 2563 | 2564 | 2565
L yasnsussianliidadsnen | 2.964 0.37 15 15 15 15 15 37%
2. |1psnsusznnldusegela
- 3.596 0.42 0 32.5 32.5 20 20 51%
N19N5L8U
3. |lu1asnN1saNwaENITNS I 1.667 0.20 0 5 7 7 7 12%
sAunaUszRen
> o 4 3.173 0.338 15 52.5 54.5 42 42 100%
AuUAaVeIRAY
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a3Un13aiiulasin1sinsev/a1sn AuN1nsn1s EERS Tuaaed 2561-2563

ﬂ UININT 1A39M13 nguilmane | walulad/uuanisaniiuey WWAMNNIATIVIANGUNS (M&V)

1. wesn1s  1.1) Tasensfivinen 91A13/1590u Msbimuugid, ThdSnw,  aumanuuIvansnsivinuasganadsevdn
Uszian AIUNITIANITNAIY  vualng)  N15¥I Detailed Audit kagnis IPMVP sUlUU A (MIASI9IARNIEAILUTHAN
Tiesner  luemsuaslsesny Wiauelasein1sUssndandsnu enT1eu1nsnIg) vie JULUU B (115n519dn

AIUAY NAMLUIHENTIEUATNTS)

2. 03N 2.1) 1AsaNs Energy doufngn  mdunsleedssmAad@arou ANUNENLWININTATI LA igRLNaUTE N
Ussnnm Mind Award anuAnwInTINlATINsativayy IPMVP JULUU A
THusegale f:ﬂil%’lﬂﬁ'lamlmﬂszam?ww
AR U 200 WAS Usenounie

AN aTIUSEEIN NISIEIWN
ANENINLALTINEYE N1SUSTLIU
AULDIVDIANUANWIUUY Ly

M579USIY AaENNSMAS19TR

2.2) 1AsaMINaIuNg Uuegonde  sdunsiaueslifiuszmwu AIUVANRUINNNTATIINRAE AN UsENER
Asuausn (F1eues Winsuamaeulugas IPMVP 3ULUU A %i38uuin1sn1sianausende
TrAuUseanvw) ounnsiau - fiu MIUMANNT Standard Offer Program (SOP)

2.3) 1A59N15 1 save SME atfuayuAlddne 2 vAWh  AIUVENLWININITATIVTALAEigIUNaUTEVdR
2 baht Tuituil nviw. dslasimsannsassnda PMvP SULUU A viTauwImamTinnaUsendn
/ SOP nsaulwlihanasld AIUNANNIS Standard Offer Program (SOP)

I"/-\bl:l 14



a3un13aliulasensinsay/a15n AuN1nsnis EERS Tuaaed 2561-2563

H UININT lAsens naulnvung | malulad/umuameaniduau | wuImen1nsainigadna (M&VY)

2. A5 20) lassmsufuusuay aeedadeu  Subsidy msiUAsuvasa LED  Mamanuwaniensnsiainuariigalnauszvdn
UseLan WinUszgansnmnsle LLazﬁas‘ja’]ﬁej IPMVP 5UlUU A (MIAs13aRmgiiwlsnanien
THusegala wé’lmulumﬂﬂ%”aﬁau FIUUIATNT) Y130 JUKUU B (Mn53Tavnduys

o wWagunaen LED WYNIIBUIATNT)
NIINTINUY
2.5) lasamsusudsauas mAnsuFeu  Subsidy Msfinsaedesiueinia AEMENLLIMIINIATIInLA igatnaUsevin
WanszdvBamnsld  uazflegende IPMVP sUwuy A (M3asiadaamgindsuanuen
ndanuluniansiseu $1811M5N13) 138 JULUY B (M30539TANNneIuys
WasuedosUsueme WNIIYUINTNT)

3. 919sA15  3-1) 133019 Business NnUsELn Janudeduasunisinnsndsnu mundnuunsmsasiaiauariigadnaussudn
AN Matching (ESCO Matching Tuguuuun13duegsnia IPMVP 5UlUU A ¥38uuimnnanminnausendaniy
ATNSIY wuselvigy) (ESCO/Suppliers Matching) #ann13 Standard Offer Program (SOP)

3.2) lassn1saanusevdalil nnuszinn N59AvUInsgIUNITUTENER ATIVIALAE g INaMmeISHaNnaY (Hybrid) lag
bk Usvandnngs (Ranking) ndanuigeninnesgiuaaniues 5 N13ns9IAUEaLUS (IPMVP JUkuu A) 53w

o a

35n158157aM988@ (Statistic Method) wevna

Usendngriniinainnisidaugunsaluseansam

Y v . aa [ o a & )
3.3) IA5aN"5 Energy Alert  ynUTELAN NN3UAsVeLA Load profile wagatinl MIUNANLUININITATIVINLASNGIUNAUTENER
(Awupvauws  M3ldlndh IPMVP sUwuu C M5 iasizviannysunnnisly
Ao 1 . . v vy ¥ e’lj ! v
NdaauLay  WIUNIe Application nasulnilegsn (ddeyaanluudmilamasau
n3193016) Sutadedamananislindanulazauiumg

UsEnININWUUINADIAMAFERS)



UUTENIUNABINTITVBFUNUETUFYY

. wWhnunenauszuda (GWh) UUTEU9
GIUV(!UGIB‘VM’JEJ iy o
o o USLLANUa9uInINIg o FIN1IUDIU
a1au Naussuen life 594 | AFanA o
EERS 2561 | 2562 | 2563 - NIFEUUAYU
time (UTW/kWh) 3d| 819
(un)
UINTNTUTLLAN
1. oo 0.37 15 15 15 45 360 88,920,000
TranUSnw
UIRNTNTUTLLAN
2. N - 0.42 0 32.5 32.5 65 553.8 233,715,200
Tusegalanienisiu
3. | HIRTANITANWNEATNTIY 0.20 0 5 7 12 98 20,000,000
59 / zaz’fy 0.338 15 52.5 54.5 122 | 1,011.8 342,635,200
4. anlganglun1svinnnsusEnEunus
1) MIIRNUEUITN S0 5 Ase (ninmay 1 ﬂ%ﬁ) 1,000,000
) MSIANLLAAIN ST 1 ASe 200,000
3) m5‘VTWU3zmé’mﬁuémusﬁaqmﬁamq61 18,000,000
sauAldnelunisinisUssrdunusnaiun 19,200,000

FUIUU NNV TUNUATIUAYUIINNBMNUA §1915UNTSANTUNIATNTS EERS
Tud9U w.A. 2561-2563

361,835,200
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KPI U 2561: n13aniiulasenisuisas dnasmisvsauldinuaiuinsgiusysing

NAIU ﬁ'm%’ué’wamLLazé’ﬂwmawé’amu (EERS)

.3 v
LAEUIINTS LAAZLUY

TanudununsuisnnuAniulasinsinges wigsuuinsliii

MvuakNuUURnskagid munerausendanasulaiy Tunisanily
lAs9n151n504 Lledaasulmannislondnuegeliuss@nsnmeun e
EERS

ANRUINUASUDIUAUAINTSUN AN UA LU UIIULASINISHIT DI
TANaUsENIANFIIUIINNITANTLULATINASUT9 tileenI1 5 GWh

TaNausenganadaIuaINNITANRUIATINASYIT99Y ldtagnl1 10 GWh
A81UIUN 30 SUAN 2561
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Metropolitan Electricity Authority
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