HE S (MBS - BEERE)

270 APEC 55 52 RAETRRR AT H
KITETIEER RV R HR s

AR RSP RE
LR
IREDE R
H B EART -
WEHE -

&R A RER =
HREBMZR

FE

1074 9H10H&Z9H 14 H
107412 B 9 H






HR
T N P ..ot 1
L1 E Y oo sssnss s 1
L2 BHIAE oo ss s ssssnssssssssssnsssssssssoes 1
1.3 HEIHAR R EIREAAL(TTAREACED) oo 1
LA BEER LIRS oo 1
N I (=37 OO 6
2.1 APEC {8 H0IE Off-Grid ZEEEIFET & oo 8
2.2 APEC &I EE KA R IR BRI ET & s 18
2.3 APEC EGEEC & EGNRET B & TAEE & eooevvvvvreeereineeeeniineeenenns 35
2.4 APEC 55 52 W EGEE&C TAFE IR ...vvvvvreerriecrriererinecssisesesisncen 40
2.5 HAtH BGEE&C ZEFE w..ovvvveeeeeevvveeesnsessvosiesesssssnssissssssssnsssssessssnsssneees 53
2.6 FEATEEETT(SILE VISIL) oo ese s seeeseseses s sesesssesss s 54
B et 59
LS ey g OO 59
b fE— ~ 55 52 K EGEE&C B 5y 40 & 5 AR BHG BNERIE oo, 60
fif 4= ~ APEC {miZH & Off-Grid S EHFET FiBAEE o, 64
fif 4= ~ APEC 513 EWG 07 2017A /KFEWIET & BAEE e 65
B PR ~ ZRA B R B oo 67
i At = < OO 69
BfffE 75 ~ FeEfl Economy Update -Chinese Taipei f ERE R ovveereiveienn, 71



EM EE R [EM B B [Ed EY B [EJ EY B EJ EY EY EY EY [EY [E E{ [EY [EY E{ [EY [E &E [y

& H £

1~ APEC B4 It EF EE 2 — - U ERBUE 9
2~ APEC B4 E NIt IESt ESE 2 = HAIEGEE 10
3~ APEC BE4EEE JHLEST SR E 2 = N B A2 .. 11
4~ HEIABEBE RSB ERMEEER 12
5~ Z2EJE # Ban Khun Pac (BB ARG ZSH oo, 13
6 ~ Z2E A # Ban Khun Pae B L4 IRAEZED] oo, 13
7~ EARFEEHEE RATEEAE 1 Z UEIRE T A 14
8~ BZRPH R FINEE R G RE SR R 28 15
9~ BRPEE /D ZEEAN B RS R EB RN HTE . 16
10 ~ DASE BB B A 2) B A B A B AR A 17
11~ FEUEEBRY APEC KFETEE 2 ST gEER ... 19
12 ~ ZEE BT QYR R BB A AT ZERE oo 20
13 ~ REIFPDRAE R 2 SRR SR B R B B 21
14 ~ ZRE S FH AR R B H 88 B A 2 MEPS B2 HEPS #EE)1ETE ... 21
15 ~ Z2[E0 & P8R UK FE (4501 DL T)RE R AR A A\ S B8 3 45 ... 23
16 ~ ZRE P IKFE 2012 £ 2 2018 FESLEFREERETM oo 24
17 ~ HITEWAER A 2018 FIKFE B 774 2 BIRE s aT ¥R ... 25
18 ~ BT EEMIRNNE 2018 FEIKFEHT 77T 4R Z dn Rig A AR E] o, 26
19 ~ GBI T B IKFERCEEEFFHETEIE (D oo, 26
20 ~ B T B IKEFCEREFAEIFEIEAD oo, 27
21 ~ IR BE DARE R B HE B 117 S5 A% oy S R v 2 R B [E .. 28
22 ~ PEIRBEHEBNRE R BCRAERE ZFERR o, 28
23 ~ B KRS R ZE S E IR A B SR RBERUKAE 29
24 ~ FEIREEN HAFEREIKFE R ELE B AYEE .o, 29
25 ~ BREE AT A AR HEBN Y B UK FE A EFFERE AR B (MEPS) v, 31
26 ~ B AT AR R HEBH 0T BE KR S R ELAE (HEPS) oo, 31
27 ~ EREE AT AROMISE TS BURE R LEELE oo, 34



ER [EY [N [EY BN [EY BN [EW B [EY EY [EY EY [EY E{ [EY B B EY B @YW B @ EY [EY [ER

28 ~ AR RE R AR B EBHIE TR oo, 35
20 ~ FE AT BE AT A AR K5 B AR B ET oo, 35
30 ~ BEEFEE LNG B R ETEMIEES oo 37
31~ RIRKGREABLGEEEN  SEWHEEBES ... 37
3 2B NEE R ESEEE RIS e, 38
3B ENEEGEEEEBFEEELEE 38
34~ BER T HIEE S EZEEN ST oo 39
35 ~ EGNRET & EGEE&C & T/ TRFFRBIBEL oo 41
36 ~ EGNRET & EGEE&C B & s BHE I ..o 41
37 ~ APEC EGEE&C &k FE SR FHEIL oo, 42
38~ FHEAE IR BT MEELE] .o 44
39 ~ R EUN R EETLTRE TR BN o, 44
40 ~ 2015 T/ HERE R 25 6 O B H A ZC B BB PR BT o 44
41~ HEIREEST 10 FFEREIREE MBS ..o, 47
42 ~ R K FEHE B RE R e e AU BE 4 e, 49
43 ~ FERE 1990~2016 FRER 2 BB ENE] oo 50
44 ~ FEFEFE 1990~2016 FE A FHEEEAE oo 51
45 ~ JERBREF R B TR T oo 51
46 ~ EFE B EREFESE(EME e, 52
47 ~ ERIEFH BN R EE MAEERREETE 52
48 ~ ER R BREFBCRAEENEIREE ST 53
49 ~ EZERELEZEH N S FEEIBRUEE 2T o, 53
50 ~ APEC EGEEC & EGNRET £t ZaBIAE I oo 57
51~ REET B RPEAE R BAE R .o 57
52 BT e A AR e 58
53~ REIET BB B EE e 58



B A JE 2 R

= H ik

1~ BRI E K E T AT e 23
2~ R B KFERE TR LR TR (oo 30
3~ BRI MR B R R ZPEEL 33
4~ MACRA ST B KFERERESERAE R 35
5 PEIRES 13 (8 A FsT BRI o 47

6 ~ FERE R ERHT I (2)5] Z B A e TSR ELAE (o 54



— AEHE
1.1 H&Y

2011 APEC EJE T/F4HEWG)ZE 52

AR R BCRELENAIRE IR B 5 47 4H(EGEE&C)

TAE&E ~ WiEe APEC Workshop on Refrigerator/Freezer Energy Efficiency

Improvement in APEC Region: Review of Experience and Best Practices (Z&5% :
EWG 07 2017A) Bfster -
122 AE
BEREEASE  LWIPE4kEERT ZE T - 5RO
1.3 HERHAM B F B (TR )
H HA o Eh F¥rEE AT T fE % =&
107.09.09~107.09.09  Z=[EH /54 EiE o 88> HH
] A 3
107.09.10~107.09.10 o s ﬁ§$£EF?;$ APEC B3 1% Off
OG0 i WYPRTERI G srmmtere
N
APEC/ #24 APEC &1k B8 /K Fo RE
107.09.11~107.09.11 /5 i R R S e
APEC 52 REEJFRBCER LG
s APEC/ BEREF M TEE:s - &
) [ 3E -
107.09.12-107.09.13 FEIE B ZEIREJRES /il EGEEC B EGNRET Bi&
TAFEE
107.09.14~107.09.14  Z2E/%5 APEC/ ST 255 (Site Visit
Z= [ B TR ED
107.09.15-107.09.15 &850 B2 > BE— &8

1.4 Gl 2R

SE

1. 9 H 11 H i APEC Zat IR BN T /KFEETE(EWG 07 2017A)5 5K ET
oo HEF M ER - 12 HKERE - 45 U REHFE S8 SHEZE KA

\



B APEC DATEAHRBH & 58 K % 5 HHIN 2 T B 0 - Ko toh B P00 i v e [ 5
B AREHRFHBFEANR TERAFELGEN TROABRAESE
M T EZE A EEIKFGHEEH EIE] 2011 81 2018 F A A 4R Bl
Ty AREAE RIE R TIIG » FE makat ~ BUE - mEEH ML) -
CBEKFEERAENTE M R E RO EMSRET E B KFERERACREERE -
SREEEEBRT RIT D RETR  HREKEERHERREET I
KRR - HETHS ELL 400 AFFLAT B E I EMS - Bl R B IKFE
BHELL 100L LA EEFI R 4501 DUNEEFTE £ - SAEMRAIT 5 R 5
13% » RAEVTAERKHIER R ZEM -

. FHIABREE (E APEC HR R ik 2 B 25 TS B> (F AR a & o R 1T EE i 9%
W Dzl E KA E TS EE A A G Aqua ~ Panasonic ~ Sharp
Sanyo H&EWIH =y 2 = 0 WE—A L BIS R Funiki 1SR H2H 4% 0 1
15 B & A AR E 1Y PE R &Y 30-40% > T LA TE S00L 4 8 4 i B8 /K Fe
K 300L %=\ KA fs £ > Y emE TRk 0 2015 FRFEHERL 212
HE  BERERLY 10-20% » F e UE B E [ R AR &I EmIEE
BEHE -

. BB B KRR AE TEC 62552:2015 > Filv& TEC 2007 4 R B L At [2] 52 fE 48
HUIEEE - BB P - B - BIEEFIREE N e EE 1% 0 &
EERA 2 0 B2 s M RE M RE MEAVHIEUE Fr » TR R B PR S A0y
AL -

.9 12 Hk 13 H% APEC EGEEC 81 EGNRET Bi& & & » 5 H L7 g
o B 26 HH 2= B RE VIR 0 A R A &1 B SR ¥ S = (EPPO > Energy Planning and
Policy Office)&llj# £ B #I I 55 » $22 1 APEC EGNRET /& Mr. Yu 5 APEC
EGEEC E£J& Dr. Li 73 Al f§R 208CH 5 - #E BRI ES Dr. Prasert
Sinsukprasert £ %f " Global Energy Transition ; {F— {6 B REE =% » s
SEHY LNG FEK#FHA 2030 2 F] 60 MM tpa > 2 ERAY R[S HE Y &8 R B ) 88
B HRNEEASFEEREINREREA » (HFEERAT REREE -
IR K ASEN ZEGREL 2030 42 G4UEHRECR = R E H
B HpDIGERE T0%8m > XK 65K - IEFEW TS 7HE -

A



REEL s > FL A i A A BKEE 2 % 0 AR S IR 84 £ - EJE i
FEAR 2K W - HE B 100 {18 2 ER 5l Br 4 -

6. A EGEE&C &3 > PrOITTIEfesT LS et HAEE > LURRITESE K
a1 8 REIT TR EHEE 2 BB R P AU E P EGEE&C 25 53 K
G RARGHFIRESEAREEG > Mg PhREGMraEE 2012
FHeFRHINE BREVEIRKEREREM” HEITROR - AN &
BT RAVEIE 2 BB B AL B b kB E B R 86 EIKK
Tz EH R E T > Rt B 2N B RS - 2R SRRV -

7. BRETFEAEBR S HEEER > ERFNREERTH > BEBEEFDN
P > R ARTREHE R - B =T REREL K B R R RIE AT
1T FEBUN IR E#HERED - ESCO Bie - MBS HER & SE R F F K
FBHEN - HBEIREBUR -

8. A APEC EGEE&C Jz EGNRET Il & & % » EGEE&C 2 EGNRET Wy {i 2
X oy 8l E T s Hoy AT HEBN Y F S KOS 0 1 APEC B E iR
=R APEC STEHHFHFEXERF 28 % > i APEC EWGC ey H o3
JE > & §E: Project application process » Recent EWG decision on Project
Management ~ Outreach within and beyond APEC ~ 2018 EWG Work plan ~
APEC Energy Vision Post 2020 K EWG Website © H 58 &K BEJRBFZE .0

(APERC) FJE HAREFRLKEW LT (IEET) By Mr. Kabalinskiy $f%f
" APERC 50y E 8 K R B F2 45 > 855 1 APEC Energy Outlook 2017
(81T ~ BEVRBCREBCREM 74 (PREE) Je % Bl RE R AR BUR T % 4
F RS, DL Kz, Low-Carbon Model Town B SR 5 »

B

I ARFE I "R 2 K et B SR EH i ET
& (EWG 07 2017A - Refrigerator /Freezer Energy Efficiency Improvement in
APEC Region: Review of Experience and Best Practices Workshop) » 1/ 3¢ [ B
SRR AR - A& EIREEET - B ERER R

DEERREE LR NS HEERET S &R #5



FEan B E ARSI T - FLIREE S VI A GG RS T 121 APEC &8

EIEBR ERYS R -

. APEC Zeat K EIFIT /KAEETFE(EWG 07 2017TA)EZ AR Gk > 21e
et EREMITE® - RKUTFEEE R - 5] CREFECR R SR AR » B fft
B AE R BUR Y B AR BOR - BURFEDFIAE I LI 75 7 e S R ey ] B R R 1T
ATV AT o BEE A R AR MR BUF I EH Z 'R A
PR BERRETRE S A B Y S HE B > SR R R A A% ¢ IESh > BUR
EENEEFT R AR EF % - B EHEE - oA - MERaEE
AEl > IRBF M EFENERBAZE > TR ER o DL EEE KR
R o Y ELTR R A A DL i B e B 2R AR A B R R R
TEER&EERMEE AR L - REER ERMmZZE - B2 8 APEC
MHEES > 58{EIEIAE APEC sHERHZETT -

3. AW APEC BIKAGEIEWTET G » Rl EEE 2l AN T BB 58 0R

NAFEN GBS o Bl B A T B B KRR BE R R K Oy AR
2011 £E81 2018 S RMEIRETF > BI/KFE M pE AL nax T~ G ~ EEH
AYEERY G RBIEHE TG N AR REEE - SRR E R
BURIER ABhzs BB EIL APEC BIMES) - 0] DL 385 B N e
HH S S0 AR A > SR IR s Y E T o AR ORI S o R ) B I
[ PR T 45 2 P b
C PEIREEEMRIES 13 EAFE > ENEEERSCREHETTH > /5
T3~ R il BRYIM - BEREECE - NS RS
S - R RN E R FE ST T [ > AL E TR B AR
B LRI T RE BUR R M8 - (B 1S E PN MH BE B IR EE & X FF R 0L -
. FREIEATIEAEHETT 5T 2 (8 F Ae R % 45 B AV RE TR 8RB R LE RIS T sl e
5] EfEGZEFK  MER - ICEEES - BUKSFES > METSE
EE RSB T Rk B P9 A 58 B8 1L B 7 BB i 5= B (12) <€ (5 A e
TR B B RS TR R AR B HEE - WURA SR s A B A e R e B -
ST SR EIWTSE AV al B T A B R TR R IR A B > AT AT IEWFE -



. 295 APERC fEH#FIIZE » 0 APEC WA RS B B4 B R BRI T -
BE TR B R T4 L R 2B+ SRR APEC BP9 5 R AR B
BEFE i + 300 21 A DR SR RE Y F5 0 ¢ APERC FYRZE 8 &5 RS St - o
AR TR+ TEMAR A 10 SEPY + APEC HITE $ B R
AR EHEIER - DR ERAR S - A KROEBEIR
e R B M S S R IR 2 1 - 5T 29 A R S
S UTE B EIE - DURIE APEC HIE IR « B HE S LAY
-



~ - TRRIAERE

A B 5 H #9142 0 APEC EGEE&C 55 52 ZU&rsk » Wi i APEC %3t
WEIT Z KA EGEE SR - EWG 07 2017A) 25 35kttt & > DUARL
5148 APEC B KFE R 2 2T - A2 APEC THE L4 #E] EGEE&C Bl EGNRET
B & e s R AR ST e 7Y 10799 B 10 HZE 9 B 13 HEREUEEN Le
Meridien Hotel 2247 > W4 9 B 14 H 22 BRE R S 9l 2 f1lr 2551712 > 5
WM — 2 BIERFATR -

9 H 10 H 2220 i v B AR AL R 5T e Je S5 PR 22 2R Y APEC fR 22 3t &
Off-Grid 2 B st & GHE 05 EWG 07 2016A) > S#HAZ QKT —Fr %1 > $1 % APEC
e 28 1, T e A U5 WA i 025 240 st W i B4 5 e - FF &0 0 e 288 P K 5 e S5 AR RE R Y
P B ARl > BLIE(R M E T FR AV EE Ty - A B R i A = B A B

9 A 11 H5E R EE APEC ZERIRBISITHY KFEETE (EWG 07 2017A)E — %
R E o B R =Fr51] > 5T 8 sl - 12 E&KR - 45 i RFHRH
By GO S T R Oy S UK AR RS BRI IR O R T B 5 B Rl el 2 4K - W b A 5 4K
TS B HE B T 28 AR S B AT IR R Y M > DU R AR SR AR & U SR E R
P B o 2% B 5% B B 7 v A R AR BRI S B e B D7 VA R Y B AR - R DURR R 4
BN HBEE S E R -

9 H 12 H B4 2%t EGEE&C K EGNRET Bt & &% » w4k —Fryl
A7 s B 4 H B IR B R RE R AR 1 B B SR ¥ = (EPPO » Energy Planning and
Policy Office)Rl & & B ECMEE » ¥ H APEC EGNRET EJi Mr. Yu K APEC
EGEEC T % Dr. Li 47 5l f§ 560 8080l 5a) > B2 H R B REJR 30 Dr. Prasert
Sinsukprasert $1 % " Global Energy Transition ; {F—{E 55 5% > RS 52 (Y
LNG KA 2030 2 %] 60 MM tpa » £ERBY KIS EECE KA I8 E > HY
BERTHERENRNIERA  FEEERAKIERE - MREESEI T
JE 2030 £ 2 BRATRE R BOR = RS R E B H P DUERE T0% 5 & 0 3K 65%
RZ o FEFERTIHEE) HE > S B EE R > ik a5 2KE 2 4 o
FHARPERE R BKEE 84 4 o EIJERFAE AR AR M-8 100 {182 2 4 i B 4%

P2 EGEE&C J¢ EGNRET Wi & B2 5% 73 4H F Jifs e 5 ooy &H AT FFHEEN Y £
B ROEH) > H APEC MR EE M A APEC st EHFEEMKEF ZEE > H



APEC EWG R H ¥ 2 » &5 Project application process » Recent EWG
decision on Project Management ~ Outreach within and beyond APEC ~ 2018 EWG
Work plan ~ APEC Energy Vision Post 2020
e EWG Website  Hai K BEJRAFFE H1.00 (APERC) FEJF H A BE JH &L B b 52 b2
(IEET) #J Mr. Kabalinskiy $1%f " APERC £ FV G B R B R | B2 s - B
APEC Energy Outlook 2017 #Y#5 17 ~ BERRBCREBURFE B V{5 (PREE) ~ & BIAE
TRRCREUR - Z2 4R E R R, L K Low-Carbon Model Town EUER B 5 » Bk i €1 i
PR R 1230 BE—F  SERpMHEMATEHR > RO H 13 H T4 3:30 X
H[EFE -

9H 12 HT4 1:30 2 9 H 13 H N 3:00 217 APEC EGEE&C 55 52 KIE

NgH - HAKESEEERDFEEHE - TEAREQC A HEA AN) ~ JEEE

(2 N0 ~ZE (7 N) ~ =B (1A Finke )~ FEG A) > F1E#ESILG

N) ~ B S5 8 (ICA)2 fir {3 ~ APEC EWG(1 A) DAK 2 fir 58 K BE JRAFF 8 70
(APERC) =4k 26 A&0 - FEIAFR 3 A 53 Al Ky 8808 & 58 5 &) #i ke 2 B P
Z B ~ LTWhe&kee A & 6 i &8 ROR SUOm BRI E & -

EGEE&C & #iaT sm iy N &S - FESH FEEOIT MRS ~ BHiTEs
pCEt S R T R Et R AR - R AR RS AT RE R BRI - 1 APEC 5t
AT 7 T H A R OR AR e i B S R e R (R AR BB B R ST B R A RE
S EEtE - HHA APERC Z A3 Mr. Kabalinskiy #z¢5 H AI#{T 2 Peer
Review phase 7 Z #EJE R AR ZRKAE A » HEBIUFR S [SO 50001 5FE&E R - &%
FE YR ETE R BUR W 4 o A (1 BE 5T 2 - #38 B EGEE&C £ JF Dr. Peng-Chen Li
F Rt AR 2K EGEB&C & i 58 2 > s R -

EGEE&C &k sh— K N 3 B> S &0 8 T 2 i & 80K 88 2 se IR AR &
B R HHEE) 2 R B  AREEILE 6 (B AR RS (EHEFES
a6~ B~ EE - SJERE - FEKE - F8) 0 FEBRRETHE > HEF
F AR BCRE PR k8 2 BT EIE W LS ER T —0 2178 -
F—REGHAE T 530 457K -

9 H 13 H 4 9:00 FAGFFENE H &5 e 2 SE R RCRE B R H g 2
RSB B H AR APERC #7245 " Energy Intensity Target from APERC” » $#



EWETERERS G P B EESREE 2018 ££15 APEC HE 2t E#HE -
L EEFE A g - 9 H 13 H T2 - B 5#TT APEC ESIS #4U5H
KER T FRE S o g RRE Mk K APEC ESIS 49Uk 11 -
[B]§F 2] CLASP 48Uk - #% & APEC EGEE&C B 52 /NaH F i fz Bl £ J# oo ise - K
R E R e B AL RS Dr. Li B B EF R EGEE&C & i 005 Hi 2K fy
1k BIEFERIERE AR FIEE - 552K EGEE&C B fE T 3:00 453K -

9 A 14 HExfe—K > SR BGEEE I 2 5 B R 2 EE S ENERE
BE N AL AV AT S 55T > BHEM B #PE RS 7 110km #Y Ban Khun Pac > i
F U A 2 N B E AR S EGEEC B EGNRET H9RE 201 235170
ERTF&ER -

2.1 APEC fRiE# & Off-Grid BT

M APEC 5HE EWG 07 2016A 1T RR &

sl E 9 H 10 HAE 2B # Le Meridien Hotel #2¥# > 5 APEC 518 EWG
07 2016A FrE¥t > =X APEC &5 38 7 2 i & BE 49 &8 7 it fE iy B8 TH
(APEC Off Grid Electrification Option for Remote Regions in APEC Economies) » &
ARG Ry P BRI » AT AL B B AL ZE e - AR EE AL Ry B B PR
B %31 APEC &R IREME - Rl 2 — SR NS A ERK - Al
R R AR 0 PUKIGAE ~ VRS S A Be R B flo AV B 4 B SR AL R BRI ST
M AR TR B BB RN » 2 B BATHE S B FR 7 W E E AT
flogE B ES - HILEST ST HEHRIGHE 2 /0 = (AR EEEHETT AT
TN E - H o R & I8 5 B 2 th EOB S > 50— (E &3 R/ SR 8 808 RS - 0 H
S H AT B B AR ~ B ~ T4 AR AL EE Y R - SRR E
A 5 BE B A K F5 BE R HAth 3R A Bl - bF 58 ELR g w177 R 480K (B 35 - R At
4G R R BB — ROV ES & - DUe A 58 2o 3t & B i B R K P ae BE R A
BES ~ 0 ZRIE VA B B B 510 - 578 £57 A B EIREEFIRZ R TRE
Bt KIS EEtH AT T RIRBGEEIY - 9 H 10 HEZRBE B A " APEC & 55 IR
A EE G T AV ) R SRR RS o E S R B AT
SHET ST B BAERE H AR E R W IH AR

¥

8



EEM 1 3R = (8 APEC &858 - s & H Aty B LB R0 » BLE A
7878 5] RE L PR BB - BT PR A KPS BE ~ BEA ~ L URURI (2 4 Y 5 ff R 4K
RS -

EHRENE 2 BRI — REWTET S - DU S i & F e K P AE ~ &~ B
IR BB A B R B RS FOTES > o ERUE NI EEHE B SR -

BEETESE poaT it 3 i APEC &85 AG35 050 I - B HE () B R BT T4 A+ L
7 B L 5 (Dong Fu Shan Island) ~ (i) Y B2 0 =F (Ollague » iz % 8 A1 8L 37 4]
i SR = R DA A ) ~ (1) BN ¥ re R TR > afE 1 [ 2~ [8 3FTOR
TR AT
Onsite Visit 1: Dong Fu Shan Island in China

P EBORTER & R0E M A5

a

1 ~ APEC BEEE et &L — « UM S



On-Site Visit 2: Ollague, Chile

2~ APEC HesgsE I fibEst Eafid o — « BAIRGE

s SR ERF IR fE R /NS B0 F M T i Fh i B 8 2R B RPN 8 - BLAE
e 2 e 0 3 S D R S 5 Y BRI R 4 5 7 T B % Y PR K
* W EAE B B ) A [ R DU T T 0 B R TAF
s R AR REREERRE S ORZEE  BE
S C S AR - 3 02 AUBUN R 80 & 5 FF
s FLE A E TR R E R E R EGERFR - 2R S (i s e A L I Y S5 A
FOKE/N - RS BUWOIRE ARE - T R E M E R A&

10



On-Site visit 3: Australia

B 3 - APEC B bRt sEaa 2 = « RN re R i R

BRSO S e EFTRERRERMEEREOE 4
FiR - BT 5% 2R U B0 5 KRS RE B RS ~ S$ER S e Ky DC > A 380V DC
LEEN - e ft=A RN -~ BEg ot d0 ~ BT E - SR ACEF ~ %
M Es ~ ekt ~ LR T &Mt F HEREK - B AC BHMEEE - DC
BN NE AL fm s B R B - TSR E S (ERER - SRR - HhE
A D E#EANREELR /D - B EE R G MR ERES w EE
WA E R ERE RE AR IR SRR > Rl R b — S BB
= AR APEC B IS fEEN K% RE DC (LB A » Eak n] LU A S B ks T HIsHy
BE o DBEBEFEHNERS  RAGHEERE - > 87+ DC BHEMEELRSLH
S {5 I B

11



- Solar array
Utility (150KWp)
DC/DC
AC/DC (mppt)
D D
A ¥ LT ]
B) d

380V/24V EV Home
indoor Lighd Datacenﬂ Charger& A Appllan‘d EXnasien

1. AC/DC, MPPT and Energy Storage 5.  Air Conditioning

2. Indoor DC lighting 6. Home and Office Appliance
3. Data Center 7. 9. System Monitor and Control
4. EV Charger 8.  System Safety

4~ PEIREEE TR E UM RS

| B s
AR E € 855 55 - fir B 57 -2 B Titti Saksornchai & REEEEE S
& PEA (Provincial electricity authority)ff %2 H & B 48 55 JJ L FEST S AR R « BE
EHHEIEREE 1960 FHGEESHE - BRIL 75 HE0MEEET S5
B fe% 99% - H— B ) S A 0V & - 2R AR & DEDE i Bh &
BRI E J1ath o S R EHVSHLAL R B EPER J7 110km /Y Ban Khun Pae » 72
EEH4Y 1,000 AREVNMGEERERE 483 A KREZEBER - B LI
FEREE 12% - HEEEEA LAY Hod 8 1L 35km > BiC 4R VL R EL 4 (B (R B IR
PRI - NILEE D BEE — E AR S E F BEENF RKETE 0 2 R B EH
FEETE - DAL T L ~ OB FIE 1989 FEFETER A 20-40kW HY/K I35 &8
ZELEE 0 1998 FEBY A1 S6kW S B ak (A B 7.3kW KGR 2 8 & 8 & %1
£ 2006 £ E G AWECE R - N AENE N EEBRERA RS » &K
HET T FRAVEEE - —HE] 2005 FEHLAEEK ST HEE L AMLE > 2017
FERGHA PV 24 BEEGNHEM AL -9 H 15 H Site Visit 255 {6/
WHE R I EE ] %4 - [B] 5 ZREE # Ban Khun Pae f BB 48 L4 ZEREH -
BIEACE IR SR ERE J1°FET 36kW ~ mrm Al S6kW - 2RI B 2 K By B 2k
MR HEERD  FRHEETMG 32 B RIGEEESE 100kWp » FHEF %
EE 12 8T FBEEESHAREMRE RGEZ T - TTHRA 100kWh 58

12



HE O RN HE0.9  MEMEZER LA IR PV~ 8 ~ KI7 KA
SEM > ZRREMEZHN - HITEEER © DIRE PV SEEEFHEANENE
DFEFIAEE IR T E A G E AV RIIEF 0 3)ET B Im S 0 o) EEIRMEE
FIETRRE Z A - F6 61 M R A HY ER B B AR - B — 2 S)ie iR ERVE T on
EO)BE A I AE R (M PR A TR ) R R B R AR T ¢ TN OR T FE A R AR B
EA B A (A ARV B I IR E RETH s E 2N > A EENEE  TEHE
PEARRE - 4EF7 & BNV R E KL R AIIRRE » [B 6FT R Ry/E# Ban Khun Pae
B RG — REBEEHELFL -

FE}F

90 kW

| o/
100 kW.hr. | \ 2 E % g v

Hydro Generation

From HOA Substation
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Advanced Energy Storage § @ 5 \ (Feeder 7)
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| \Q
Khun Pae Site
b ‘ \ “ ‘ 69.85 kW

) Energy Consumption (Peak Load)
Solar Photovoltaics (April 2016)

5 ~ ZZEE# Ban Khun Pae fEE 48 240 iS5 BH
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i+ TIBO A A0 BT LB © IR IR B B B TSR M BB AR
I 04 R » T — e O T 4 2 SR B R B B 1 (5 APEC
B ] DL R

W5 2l P e S 5 Oy

PR PEEE % Gan Chin Kim #5815 oK P8 56 2 26 K2 S E AV B 4E KPS
REETE > E A iR EL & EBREMER LAY ERFENERESIERS 3
/NIFHFZ AT B2 F M Kampung Tual » & #4TH 600 2 ZE(ER - 4B EITHLE
HIERARFTEE  REARMESENEHERMTEZES  BHELEMITER
BHL o LR RIS RE LR R4 SR HE AR AL - W B A Y S IR E U7
7% (Quadruple helix approach)sK5e piiE (B 18 © IREVEHEUN - B4l BEfr ~ T3E5%
FAmab @& {E A et m aFRE - EIEREE s - B ThR > 8
B ME 8FT -

MINISTRY
® OF EDUCATION
e s MALAYSIA

L

Pusat Didikan Komuniti Government

)
Cenwaey Penaney {m
(NGO) rc

() Hanwha Q CELLS

SAMSUNG

Samsung Malaysia Electronics

Academia %

\b._.»m..,.,

@ Universiti
Malaysia
F’{M_‘!AN_Q

7~ ARG e R (m AT A 7R ) DU R e 5 7A

Aisnpuy

Allunwwo)

FEHMEIEE S BER AN AR | ST S LT SR - &
B RMREGY > AR BieF@Eg3ey  WILHEsIBRE - 37 2 MET#H LA
S o M SE R E 2 1% 0 SR R R e e (R AT B R IR TS ¢ R SeaGT RV ER
BT R AR FEEEOBEERE > RRRITHIN - SETERZE
BE SRS A S M~ BT R RS NIL A EH RIS Ay H AR -
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8 » 2P ni i F B KIGRE IR R 2 22

RACHT BT 1) - 00 5% Fo L M 400 2 AT ol SR AL T RP I AR Y 5 0% > 5
AIEHAKFERE T ZGZE BT RGAAIRE > EZ & —ERERA
J&  AERRET Ry - BERFEEN - NEAFHKELE > —EEZFEITEAR
BT EF SR MENRE > §l40 PV EAAT —EGMifKE  HEFA
EMER ) B — S EREED R - EREBAEI®R RERAS U
B1 o fiE R A [

FE AR PH 5E 55— iz B 52 Christopher Wesley Ajan 7148 5 21K P8 51 /b 55 il B2 A< 25
RAEEfCEFZE (SARES: Sarawak Alternative Rural Electrification Scheme)fy ik 5 >
i ERE R = Ao &S - READURE AN S B 3E 8 - W DI (E 4
WA RE - B EMEE 2= oS AR E 5 #FHEHAEIREE - B
HIBR REIFTRZE 1kW W E T - B R&ITE 2kWh RYEERE @ 1T A A B A AR &
L - FEEPBUF Bt EBAT SARES 518 » tH& @ B2 BRI o] LLE S
PR TIF > EANE A IED SRR - ey fifaEE 9
i
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9~ AP EE VST MR R SR A LR SR a T S S AR

W B

g 5 Dinh Duy Phong 77 5 8 pe 5 1 12 5 & KAV > e (LB 75 oK B
HESMAYIEL - TSR R F R AC ORI R SR AT 2 95% > i s 4l o4 R A
(e B R A B s B IR ) e & R ol A L B e A T 3k A R e 40
AP EE B AR > NSt EAGTENES  ZREEEETOE
IR EE - AR AR SR 7 E HA AR PV AV BB o ) (L ST &5 -

WEEEZRTE

S<Eq Dr. Cary Bloyd Y EREF © AT EMEREME R TAVER
R RIS S FE 4 (smart grid) VLS - DUZRFEEIRAERY B —E L EE
WHN AR GE  EZ A ERENEERZEET  HREHNHE R
fF - FEZIRTI AT SEM: © st BORZ 0V EE - DA IME L 20 A EE
W2 R T IRFFIRMIEOR VRS > FTLl AEREHSIMY I © BHEIEIR
Mo DURFEA (A5 ] N R A7 AR Y BB RN E 1 > BT RE IR (EIR S B
W H BB EE SN RIS RE TR ER BN QU RE TR - AREERFKE LS - AE 10FTRE A
SEEIAVERS > P B IR A E RV I > BRI E AR AH IR - A ]
PUEATE INEETE - EAEHE CRAME - AP REN RS - FoRmEH
HARRMTELRY - #rEAR BEXRE - BA RS BFEHESE - 2R
FESNSRAY B B Bl [ ihE - SR ) IR % (F - MEHAUEAIIR - BRERAZE
BT E » EEARE DR EEES R0 - DEAIEE N A - ) AT
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F ~ DhRO R L]~ B R st AR & T A BHSE ~ S)Z VR BB I IRERTIE -
OB FE R FERY SR -

L ARAT $1 357 IO 5% R 458 HF 51 28 (AMP,  Alaska Microgrid Partnership) #fk & 2€
By = ERFALET DN REYH 200 (BT AV E A 240 - (EAYACITE 60
F] 6,000 A% > NitazatE= R "IN (BN A& ¥ray 7 m - FHER
7 4 1 BE R BT R 2D 5096 DA I« #£ 55 —3E ISGAN (International Smart Grid Action
Network) S ##%5tE F - H 2014 F 25 » St EFEBEMAEWA - BEH
SRR H > BA AR E - BRI LIS -

SMART GRID

A vision for the future — a network
of integrated microgrids that can
monitor and heal itself

Smart appliances

Can shut off in response to
frequency fluctuations. a

Demand

) Use can be shifted to off-
! peak times to save money,

Disturbance
in the grid

Detect fluctuations and
disturbances, and can signal (@
for areas to be isolated, |

5 Storage LR

RS Energy generated at off-
peak times could be stored

in batteres for later use

Wind farm
Central power

Energy from small generators
Y ge plant

and solar panels can reduce =
overall demand on the grid. B

10 ~ DASEEEER A )8 ey s s (R b A e

SR 55— (L 5 AT Ry B R Manoa K B2 st SRR B2 B 57 B2 e K 2R BE TR
7€ o0 HY Dr. Leon R. Roose » DAE B R M7 Y 55 3 3 48 F AL pE R (308 R il -
IR E BRAE IR R K ERE R - ERERIFUH 100%8F (IHE#E L - 1£ 2008 45
A LRHIRE TR AR BB A RE BN A B RE TR 45 27 = 1~ (OB AR 55 & > 2008
FHEFEEAR R FRERTE  BEMERER - R R IT7E -~ Bl
T R fh i 2 05 20 AR E 2030 R RE TR QOB A S EEE 70% - 1M 2 2040
FEF] 100 MNBER B - FEEERBASENHERFEER  BFERKG
RE ~ MU EN WS~ KTT - EVRE ~ BEMEYRIFEES - NBUF B REE DL
aE AR > DUKRFGRE /B - F 2017 £ EEE 695SMW ~ 22 M KGR KEE
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BHY 37% 751 BE ERR 4 Ik R 6 HEHE - T ARG ERUEES T
HEEE KBRS - PV RARREERTENE LIEHEE - ARG #E ER Aol
R I8 B R S e Y L -

2.2 APEC &I B K FERE TR R L E et &

LSS & 4 APEC LI EI# T EWG 07 2017A - Refrigerator /Freezer
Energy Efficiency Improvement in APEC Region: Review of Experience and Best
Practices” &t » BA1T N LA A HE B B8 VK G SR IR TH A BUR &30 » B & APEC
T i B8 5 B GO B 0 B S 4% B > #E B APEC [ J5k B UK A 61 BE & s R 4 52w >
7% B e 2 4K RS R T KRR ST E T HIE B Y HEE 2 2018 4 12 H 31
Hib > EETAEHEE R @ /K RE R BB B R 4G - 525 2017 & 11 H B
JKFEW S & Gk sSim BL & 58 51 WS 52 X EGEE&C &k E M 2 5 R aT &
MEHFMBER/ NG | RS 8 1 RUPREE B &5 51 W EGEE&C
Gk CHEEEHERBESMMES | S E ) AEREBFES 52 X
EGEE&C &I 2018 £ 9 H 11 H » WS 2 BiAsTE » £8 5 " APEC &
N B KRR T 2 B R R R B 5 e L,  SEAESE M = " APEC &t
EWG 07 2017A JKAgHET G2 R, ol -

AL G B HAn RS HSER LR WEKRE S g aRRNE Y
s PEIREEQ A~ HIle( A) ~ SEEE (2 ) ~ZE (7T A) ~ =B (1 A)»
FmQ )~ FAHAEG A) - HEAIEG AN) ~ B & JICA)2 Lt - APEC
EWG( A) PAR 2 firaa KEEJRIFFEH.00 (APERC) AFR3L 26 A2 -

W5 SR R B 55 25 40U G B X o 55 B8 VKA RE TR R B AL B i B ) 25 491
E o R g B RAE AR -

)
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11 ~ ZFEUEEZE APEC JKEEETE S 2 GiftsT T EREIE

BEEEAEIRREALERTE
RIS G BE 2 Uy TSR RERE R »EEBKEEREICERRET &
o HH 2% B e U BB R (X AE T 4% g B R BP9 DEDE (Department of Alternative
Energy Development and Efficiency) Dr. Supachai Sampao 7148 Z= 51 (i F GE 5 5% (6
g HL AR R B B HETAVRE R B HE B A E T R T SV RE R B HE B A R T
ZeREEEAIE 12FTR 0 BEVRRCKEETE EEP(Energy Efficiency Plan) & ¥7ARA
20154 8 A 13 HitbA: » FEBESHME - BRSNS =8 - IR
fith > BLFE
(HFE B
+ EEl : Energy Management system in designated factory/building (457 T ek 28
AETRE T 2 4)
+ EE2 : Building Energy Code (ZERYERREZEK)
+ EE3 : Energy Standard and Labeling (HEPS/MEPS) (FEJFAEAE B R — S SCR AL HE
BHZSEFFERE AL AE)
* EE4 : Energy Efficiency Resources Standard (EERS) (BEJRRERE JHIEAE)
(2)E FEM:
- EE 5 : Financial Incentive (175t BRI HE)
+ EE 6 : Promotion of LED (Light Emitting Diode) (LED H&EHH 7 &)
« EE 7 : Promotion of EE in Transport Sector (32 ##BFJRE TR 2~ #EEN)

+ EE 8 : Research and Development in Energy Efficient Technologies (BEJRRCEFS i 2
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THITEERE)
(3
« EE 9 : Human Resources Development (A & > #5fE)

+ EE 10 : Promotion of Public Awareness on Energy Conservation (A & Bl14YEE TR RRFIHE
[%)

é) Snery Dovetopmers ot Efitarmy Energy Efficiency Plan: Rules and
&) minisTRY OF ENERGY Regulations

Energy Conservation and Promotion (ECP) Act.
of 1992 (revisionin 2007)

Effective from 06/2008

Decree on designated building Decree on designated factory

Effective from12/12/1995 Effective from 17/07/1997

I Ministerial Regulations

e
Energy Management in Persons Responsible for
designated buildings and r Energy (PRE) Energy Ma.nagement 3
factories Auditors
Effective from31/07/2009

Effective from20/11/2009 Effective from 11/05/2012

| Building EnergyCodeI !9_\ High Energy Efficiency

% Eifective from20/06/2009 = Standard for Equipments
and Machinery

Effective from08/04/2009
1992 2007
* Focus on Engineering Solutions * Introduce EMS
* Low attention on Value of People * Systematic approach of energy conservation

12 ~ ZREEIIRE IR B HE B A B T2

2% B R 88 25 55 A B AT IR AH B 2 BB R SO A 2 B R T AR - SR A [
13F77~ » B9 DEDE (Department of Alternative Energy Development and Efficiency)
FERE IR RCRE AR BSUOR U5 A Z il e - I H & 5 JF 8 2 on B T 38 7 i VAR
Hedh DA B E B B HZEE] EGAT (Electricity Generating Authority of Thailand)
BEZH A ZEHESERER 5 f TISI (Thai Industrial Standards Institute)
HE MEPS 37 - B AR A& B 2 e B B £ 20 MEPS » HEPS
B35y GRRER > {E HEEh 2 &t MEPS £ HEPS Bi%EH$ » i DEDE # T fHBH A HI{LiH

geo WRRILE T Z B & > #E T E M 5 A - sl HAE S 5T
1 BRIl 22 B 8 0 A 1T HE B A A URR Rl > 7 BRR 25 68 (R A\ 8 5l i E 200,
AEFIE 1 B e R (A5 25 A i ¥ MEPS J¢ HEPS HEEh TP A [E 1457w -
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. D f Al i -
& Enorgy Develapment and Efficienc Standards and Labehng
( ) MINISTRY OF ENERGY

Thailand Energy Efficiency S&L Structure
for home appliances, equipments & material (MEPS & HEPS)

Ministry of
Ministry of Industry Energy
Y
TISI
Under Ministry of Industry DEDE ] EGAT
- Minimum Energy Performance| MEFS | - Set EE Standards and Labeling HEPS - Labelling & Promotion
Standards <= | - Labelling & Promotion (Non- e (Electric Products
electric/industrial electric products) for home/office)
- Testing Laboratory Network
TISI: Thai DEDE: Department of EGAT: Electricity
Industrial Standards Alternative Energy Development Generating Authority of
Institute and Efficiency Thailand

[&l13 ~ ZREE R R 2 RS AR AR B B 2 A

MEPS: Minimum Energy

HEPS: High Energy
Performance Standards

Performance Standard

e Both voluntary and mandatory e Voluntary program

program e Collaboration between DEDE
¢ Collaboration between DEDE and EGAT
and TISI

e Standards are set up by DEDE,
and labeling programs are
responsible by DEDE and EGAT

e Standards are set up by DEDE,
but they are regulated by TISI.

%

ion mark datory ification mark

19 Products 4 Products

Electric products (Home/Office)

//\ ’? 3 lA t | ),
), Non-Electric and Induﬁl_jwroducts -

L

VSD

28 Products

Mandatory equipment:

1. Refrigerator

2. Air-conditioner

3. Fluorescentlight tube

4. Ballast-integrated light bulb

\ia

19 Products

Glazmg Panes

&4 ~ Z2E(E AR s LA 2 MEPS Ei HEPS #E#I{E

FEE KRR RACEEE  DUKFEFIRES B AN S » & 57 K
A5 OEEFT 100L LR ~ GDEPTAFY 100L ~ (i) EEFT 450L LR ~ (v)EFT AR
450L 5 DAHTHR TEC 62552 #E1T 2% B0 A3 4 | B R S RS S B R I 9 s > DU S8R
fn 65 (FHETT /KFS MEPS & HEPS A& 2K Z WEET - BEFT 100 A7 PL N & KT RE
R TE - HeEt 8 SRR - 9 MR SR SE BEEE - BT IEC 62552 Bz B 85 1R A BY
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BG B 72 52 0.2% » A ETT4RVE[EIER - HFHE MEPS Ed HEPS fEfEEH B AR A E L

AT A By
MEPS (1D<100L) =0.80AV+372 (D
HEPS (1D<100L) =0.53AV+170 (2)

Hr AV RREKFEEBANER - RPY 100 A7+t BR st o e - 25 AR
Bedh o BrHR IEC 62552 BLZR B EE AR 22 52 26.28% » Wi VR AE A5 -

MEPS (1D>100L) =0.46AV+212 (3)

HEPS (1D>100L) =0.51AV+137 (4)
BEFTAERAN AR 450 AFHLUT > Shat O fll fuh# - 23 #FA %0 &t > HThi IEC 62552
PR B B AR 22 B 41.79% » WFERAVARAE A2

MEPS (2D<450L) =0.76AV+293 (5)

HEPS (2D<450L) =0.52AV+319 (6)

AR B AR N B R i A1 1SFToR - BEFTAESIN AR 450 A7t
Ht 8 LR - 8 (AU WihR IEC 62552 B3 ZR B0 85 o #2 L 55.16% »
PRy EAE A

MEPS (2D>450L) =1.20AV+62 )

HEPS (2D>450L) =0.85AV+62 (8)

N

ZEE MU BER HFEBEME T EEl (Electrical and Electronics
Institute) Mr. Pawatt Suwannakut 73 = 2= B 28 /K46 BE IR RO Fe F+ 2 &8 8% - EET 122
FHAEES LR ERE RIEERE Eaoiwbhiligss S - Wpifrik
2% B 2 v A R 80 (% EH DEDE 58 BSCR B B 9T S i JE - 1% 48 22 Bl T8 30 A
J& 2 "B TS | TISI (Thailand Industrial Standards Institute) #®) > 3if
TG " TEFEREEE ) BROLHERE AT - 37 E SOl - RIE -
T A BLEREE SR (%0 EEL BU2 DA EE 1 2 oo HI BB a8 Ry F AV TRAS -
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500 | ME' L eI I IR T ik
c6 v e—mmmtTTTT
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100 150 200 250 300 350 400 450

AV

15 ~ ZREEEFTRE VKRG (450L LU RETR SR A AR A sUEA B o i

ZE BRI B K AE % AT E 2005 SERRAY 1SO 15502 #if B TEC 62552:2007 » &
AT H AL TISI TC48/8 #41iiZ B > k¥ 1EC 62552:2015 Fhi 58 A A B ET -
BKFE B B AR A TIS.455-25XX 1F 2018 58 4 T4 1 o@ il ka9
TIS.2186-2547 ¥ 4F 2019 456 | ®ANE ~ 55 3 BE M - IR0 s B B 30
C > Wific IEC REREBEK > 34 & kR B R0R st B - QIR DEDE %A s » %
BB E KR LB P R P R A & R T AR A F R =PI B R A & E MR
TSI - T T AE 1 S AR R A I FE P AE KR B VK - i E st |
A% > ZRE YR KA 4 B U5 L 1001 DL _FBEFT R 4501 DU R EEFT By 0 - S Ak
R HRAE 13% 0 KRB RKNEEZEME -

x|~ ZHEEKEHE ST

Size/Volume Proportion
1 door AV <100 L 4.50 %
1 door AV > 100L (3.5 Q) 46.26 %
2 doors AV < 450L (15.8 Q) 34.11 %
2 doors AV < 450 L (INVERTER) 11.82 %
2 doors AV =450 L 1.45 %
2 doors AV > 450 L (INVERTER) 1.25 %
3 doors AV <450 L 0.28 %
3 doors AV < 450 L (INVERTER) 0.06 %
3 doors AV =450 L 0.11 %
4 doors 0.14 %

B T 2R B — L8 UK AE T 5 LR g S R A SRR B A0 361 &8 TEC it iU 4 B B8 il
~ REIBAT R AL ERY AR ~ DAK APEC @K BRI A LR R - 1%
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Fr4BZREUKRE MEPS » HEPS LA B 5 4R I A8 B SRV BE 507 > DL EEPS
BT 2012 £ 5 2018 FERESBERERI M BB HOE 1657 ERER
S AR SRR RIS R 0 BN RN B S50~650 AT BRI FE R
51 E 600 ~ SOOKW/AE » ST 0y RAHT 2 -

EC =
(KWhiyear) Interval 30% 699 models

Iiii"‘;l-é')

AV (L)

B 16 - ZREEEFTE KRG 2012 F£2 2018 FE MR E
BEREEBAERERREALCRTZE

BT 5 (O A 22 > Ry R B = (i B R oy B KA RE TR RO R Y &€
B o B e DA IE TR SCRR BTG B 0 o 48 Fk B ER VKA HE B AR IR ROR B B Y IR
2 BLFE MEPS ~ 73 RS B 6 A A% 2 1 P Y S5 » DA RS BB R TH Y B AR -
2010 FH#EBE) 53 ARAE R 0 2011 FERIRFEF MEPS B4 » BRUANARE 400 A FLA
02011 4 EF EHFHSE4Y 57% ~ FEEEFE(K 36.5% ;5 400 A7+LA_E EF EHHS4Y
T1% ~ FEE & FFAK 41.5% - #& HHBUN BT RE7E S0 4 B 5 I - Bl D 5l g s R A 4
FE 1= RE R AR A 2 BT - AE 2016 FF A BT AgET MEPS 814y 4R BL RS - &
B KA S B 1~ 2 BT S REEE] 97.4% » ST RIZRINV 258 S 7 MEPS © $iiy5y
WEREESQOI)F 1 H 1 HEi > 2 = BIKFEHREER 795271 2 18% » HAth
JAALKFEEE TR 2 15% > 8 | REIKFEIRE | SRETE 21% - BRFEHN Y
AL > AT DUME F AV ETRE BT LS ¢ KRS PR R B T Y L B~ A A
ROARET: ~ BRFE BUR SRR ~ W DR S S B R B - PR
SRR o BPF s BT Sl 2 5 3T 4 A kB A BB K R B RE 15 T B 48 2 Bl AR o B R
il R SRR )~ 22 (ROR R SRR T - PU SR M MERERRNI BT B - EIKHE
Rom BB ERM S - F RS RSB R 2% -
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BESE I EREHITEHRED A EFZE Y > ol TECO h¥EF S ¥
R EAEINEER S NMPRITEEE MG - SENH - 25 g 8L - &8
MEITHY B IR B B E RS N KEIE R D SR LSBT
filF RN EEEEERN > BEK/ 1 2 60,000hp ~ ZEEH [E2 ~ [E3 ~ £ 1E4
RS ENE R - AR BRI E) (B4 B RTAEEE
BT ERL 2.7 (BEEIEE - MR 15 BUEHE - T EZERESE
B3~ FUM M KRG O et - b TR E S EE - FEBEEY Hm
DUl SR E T > A 2250 - pHEZEed - TXE M 228 - BUKFE 812 B2 i
VIR E AR E SR - BT KR =PIR TS IBRITAFENHEE > A RE
HEN=FIEKFEEEEEIKFEHEE TR H N &M & R 430 A F8 [ - fi
HALLZ FRUKFE By £~ 8 B {R & IR = K > SR o K2 W B B P B KA -
JEGE 2018 FEMEHTHT 3T » WRFEHE BT K » BT AR T B 88 =3
R R E KRG BB > BCRWBEIETF 39%A BEFT & ¥ 1 SREEAE > T BREETRERLS
B WE 17 ERERELL R ARG - A RIEE A EE R R
EEETRE 1M ~ BURUR /MBS 7 033 77 > BB 58 /KR B3 A 2 4R A HR A2 B
& AFENERERE - AR AGMEZE SR - SMERIEMRE - PU
SRR R B R E - AR EE > DRGSR 2 BIERFEK  sfu
18FT 7 ©

Minimize Thermal Leak

ity

=t
P

Optimize Refrigeration System

» Increase thickness of Energy SaVIng

thermal insulation >
+ Optimum for PU o
foaming phenology T 25%
+ Increase density of PU
foaming
+ Improvement for
door gasket

= Control Strategy of high
efficient compressor

+ Optimum design of
heat exchangers

+ Adopting double-layer

evaporator design

Smart Control

Behavior Learning (Al)

Lower Frequency before sleeping

Spesd up before Breakfast Speed up befare cooking

= ’ !T 5~7%
T 5—6%ﬁ
Wake up Cooking Dinner - Sleeping J

The darker the loading heavier Dp/
ergy Saving imize chilled air circulation

Smart Control for En

* Min. frequency control for * Ball-Bearing design for DC
power input . fan-motor

+ Improvement for inverter < » Reduce static pressure of
control model < air fan

+ Variable Fan Speed T 3-5% + Circulation duct design

+ Adaptive defrost control + Avoid by-pass effect

17 ~ SOTERMANIERPY 2018 FE/KAEHT 04 Z BiREaea ¥R
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6. Final Assembly:
1..Lining vacuum(Interior (2). Evacuate

Casing) : (2) Refrigerant charge amount
5. Door foaming: - thickness evenness Vacuum monitor
uniformity : e 5
Temp monitor in time 2 Q uaﬁty monitor
1).Steam heating, t trofl i1 : [
1) Steam heptng, temp C:n ‘i = 2. External Casing:
3 Itnmg/caslng - Scratch or Defect free

a
¥ Lora(1) O ”

LoRa(2) fdw

p PRRT = S,
LR () x ) ."%!!!"’\3 S

4.Casing foaming: uniformity

Temp controlled and heated by hot
water
Facility Temp Sensors surveillance by loT

& 18 ~ FOTEMNNE 2018 SE/KFEHT R Z b Prin B AR &

HEE I HEREBEN TR AFEFRELHE > Dl IR AERARET
Fe~ BRERAL - BERERGCENYS > NEGEMR THERERER "eco
ideas" » f: LA—3X NR-D619NHGS #& /KA S8R F2 T+ AY FERE Ry 2 B > &8 40 (] 1
BB MR S I RBCER 0K (R IEE L 2001 A HEH PSR - &KRE 2011 A MEPS K
fEEETT - 2018 FEor SRR 1 SREREH K& - BFUELERILRTT T 170% - 7
RETT BT 1 SRAYER BB ANRCRIE T 2T B akat £l aiE 1981E 20
Frs By &8I T > ZRIB o e 55 48 8% -

]

—_—— =

® Air duct smoothing
Before

,,_
.
— o o om—

@ 19 ~ GEIR T BRI aeat SR ()
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BEZE P2 AR S R 28 38 45 R s SR 2 s > o7 Bl I TH8CR 3%
Ko 2% B BRI A e R R H T - R AR DR ER G S 2 - R
f2TT 3% ¢ RARIR A TS SR B > BORIES 5% © A FEITTIFHRTFAVRER &
HRCARIRAEIE - T HACH SR T T A S0 B s et 85 00 2R B i pk
A5 SERE FEETHY KA o He it EESE TR e SR - WEEAS
R ZERIF -

ol

y\
>$

Control Unit

Heat resistance

® Door/Cabi parts

1%
UP | Before After

H® Low Power Fan Motor

P ———

Low Input

Complete resistance to heat insulation,
improve cooling efficiency, stable to
maintain low temperature.

20 ~ BVERR N ER/KFERCERIE T EsE T AREs D)

W BRI R e B &

Hh B K [ 28 3R B BRI A AL T 5% Bt 2R MG AR 18 1 > DA B 28 L (R me TR
AR B A& B E AR e R A B M - AT ELTRE R - RE R
b~ R S B AR TR R EIAVRE R AU - SHB T8 P RE TR SR EH S
P BRI EAE TSP R o MR ¢ (a) Leading Edge(fH 76 #):
DABH 38 8137 (6 TH 8538 i 5 | 8 & SRR T (58 5 (b) Mid Market(H 56 7 53):
FEHEEM AR RELRERAKEEEEL A8 DR EESEE
FETHHEBN AP T ¢ (c) LaggardsGH1&%): #FHMEREREAE - BFBRERCERN » (04
BEANEBERNEELS EE2RAESELHE  EXERRELS - 2L
Alf7 DA 2 (B 44 Bl 8 K R R R i 0 A R Y 8 B R 1 - D6 RE U R T
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DL S T HA Ry B mE B AR > 7 HRS h B SRS B AR s - (5815 55 B 3R VK AR 78 i
P E BT - BE R E A H K - 2 o BUR BE 3T 2 55 77 DLRE S i 48
AR EN T 5 WS Ry = AR A b > W0IE 2177 0 R T BL MEPS T8RS P& (R 1Y 72
an > MELLETRE ST (BER 1 ~ 2 S B <H i 7 (top runner) HIE - Sl & SR 2 an
[EFRERUK PR TETT > B 22K T EIR EHEFRE SRR ERE - 5 1989 458
Rk 9 TH g5 Bk Y BE TR SCRAR A - BE 1R 22 HE e B IR~ TR b P A

AT A HEEh IR = A B 25 B VRE RO DUE R E P I REE E = 2 HZES
FE fm > TR B A BB R BE UK B o3 A 40 Ao o H A o BOR E  H EK AR Y

a

EE i A K A = ] R ESEEIS R TSN T3% 0 2 AE TN E
15% @ &R E M HREZ L > WE 23F7r »
Bk PR
EEm——
TEFhE
SRR <ﬁ )
(EH=FRHER) /

@RI FERENST 7

(€33 FAT) (Bﬁﬂiﬁ REH—%
/ l B “@EE”
4 ~ 1]
#f#;’f/‘ - JV/ 5% ngﬁm#__é:;
L y )
WKRHEE R XM

21 ~ PR DARE AR HEB T 588 Ry S SR B i R

Start to cover office devices

and research top-runner 2008: office devices
efficiency index

[E

2008 Stage IV

Start to set reach efficiency

threshold and energy 2003: commercial products
efficiency grades in standards

2001 Stage III
Start to set energy -19991 .|i9hﬁ"_9 products and
saving evaluation value industrial equipment
in standards
Stage 1I
1996
s devel 1989: 9 standards for home
Mt;;;to evelop appliances
Stage I
1987 — =

[ 22 ~ PEIREHEBRE IR CR I 2 A
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S A 3k 2% mmm1E —e—ii B

30000 4 350
25000 1 300
4 250
20000
1 oy
2 4 200 &
= Al
% 15000 %
= 4 150 ¥
=
10000
4 100
5000 1 s
0 0

23 ~ PEIARES R ZE R PR A BT KR UK

o B A [ KA 5 BT R ALY BREL 2 (A &n - B 2008 FEBHIA TR S
SR BR AR > BE1R PR R B OROM PR BT - 5 2011 S H w88 0% A fif (2
PR o bR T EFIEKRE > HernVEEMER TR > FRE 240 HFREK
BT EL B (E RV - LSS 3R - ORI IR E RAVEERE - Plans<E]
B B Bl - PR R B AR EE Rl B & &OB MRAE - FEHC BURF AV Bl AE & i+
fiti > [F] e 25 [ ORI B P R A m T M -

High efficiency

compressors :
10000 VScoohqg
l technologies
9000} v
V/ \v l

. 8000 T .
12 v \
;ﬁz 7000 New insulation 3
£ o000l technologies . 'T" ¥
‘_=: =y == 3{){| J
&= 5000} A—=0)
e A N —v— %]
& 4000 AT
= . a
= 3000f ‘ - -
= .
¥ 2000F ° = . ° —e- o— o

1000 = L |- m | | L T

1 1 L 1 1 1
2008 2009 2010 2011 2012 2013 2014
T6r

24 ~ BT A B R i L (I 2
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WA KRR T R =

AR B B AR B VS & (Vietnam Standards and Quality Institute, VSQDEE
Z Ms. Doan Thi Thanh Van » &t/ 48#KET 2015 FaE IR BR R et 25 AU 20 18 R Lk
0 AR B /K B B T 55 05 H > #Rd £ 2 gk i ELFE Aqua~ Panasonic ~ Sharp ~ Sanyo °
HEMH =02 = E—ARKIBERR Funiki SR EH 4% o (1B E i
BUEIRERYEERLY 30-40% » T35 PLAETR S00L /2 3R % et 28 7K 56 Sz 300L /2 jek =\
BKFERT NEeHSEHR 2015 FEFHEREN 228G BERERY
10-20% » At RE U8 B2 ¥ 75 6 TR 2R Bl £ 1Y 8 an IR B3 - MR BE UKAE MEPS #
A% AT 1,000L BLUNEmn - B 2007 422K > 73 BIAE 2013 4 & 2016 25
BEERFEFABEEREELLEEEWE 250 5 [F 5 58 S SRR R A A
(HEPS) » & 26F7~ - & & sl s R 4l N 2 &5 70 Bl e B8 i R 51 55 AR #i
TCVN 7828:2016 K TCVN 7829:2016 - G581 24~ MG K H AR R~ B
RIARIERE ~ 2 AR ~ R R R e B VKA o W FRRR 2 IR U U EE KA ~ RO AR
TR R BERBRIRES M » DL T IIATNHAE BRI HEE R

E, .. (MEPS
R — maxE( ) (9)

year
Hf By (RFE LT EHFEE & KWh/year) ~ Ena f8F MEPS FiiR W EE ST
FEFH BE R (kWh/year) ~ R RIS BE R SCRELAE - Bk Fg B /KRS BE TR 00 70 SRR 5
MFAFR 207F] > MKdE IBC 62552:2015 #EATEIKFEMEREREE - MW EE 32
CHENE HHHEEE Buy ~ Box K EEEERABu mocessins °

Eyear = Eaaity X 365 + Baws + ABioud processine (10)

* 2 FEKRERERSRFR R

R Grade

R<1,1 failed
I,I1<R<1,2 1
1,2<R<14 2
1,4<R<1,6 3
1,6 <R< 18 4
R<1,8 5
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1200
——Refrigerator 2007
1000
——Refrigerator-freezer
800 2007
—4—Refrigerator 2013
600
== Refrigerator-frezzer
400 1 2013
200 - = Refrigerator 2016
0 - =—®-—Refrigerator-freezer,
freezer 2016
N O
PELLL S S

25 ~ EE FT A ACHEBN Y B KA ST HERE AR HE(MEPS)

1200
—=Refrigerator HEPS
1000 2007
- Refrigerator-freezer
800 HEPS 2007
= Refrigerator HEPS
600 2013
400 - —4—Refrigerator-freezer
HEPS 2013
200 —fli—Refrigerator HEPS
2016
0 - —k—Refrigeratorfreezer,
freezer HEPS 2016
N O
FELLLS S S ca@.\,@

26 ~ BT AR HE B B KR = SR B E(HEPS)

LL# i Ee 32 = 2 MEPS B HEPS ESE(EET - B T AT 240 - U [E B 45
FCSHI S A ) S8 - JREIA 1SO  15502:2005 #4655 TCVN 7829:2007 » £F 2013
. IEC 62552:2007 ¥k TCVN 7829:2013 » Fx R #F £ 2016 fE{#E IEC
62552:2015 TR B ¥R Y TCVN 7829:2016 > 32 = (3 f= 28 Jsk iR R bR e s 4
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% 3 BRI MR A PR O 2 e

Test condition

TCVN 7829:2007
Ref. ISO 15502

TCVN 7829:2013
Ref. IEC 62552

TCVN 7829:2016
Ref. IEC 62552

1  Ambient temperature

30°C

32°C

32°C

Temperature
measurement method

Test package

Cylinder

Cylinder

Food freezer
3 compartment

Average -18°C +
0.5°C

Average < -18°C

Average < -18°C

temperature
Fresh food
Average 3°C +
4 compartment 0.52C £ - Average < 4°C Average < 4°C
temperature ’

Test period / Methods
for determination of

From Defrost and

Separate steady

5 . end at 24h or Defrost to Defrost
daily energy state + defrost term
: 48h or 72h
consumption (Eaiy)
6 Automatic ice maker None None None
Anti-condensation None None
7 Done
heater
8 Load processing test None None Done
9 Volume Gross Cooled volumn Cooled volumn

PRI R R AT VK AG RCRE ] > AE 2012 A5 H /KRS Ao S B HHIBURF FE ZE Y
FEARRERERIT 0 AE 2016 FIITHABERUE By - Al REFREH CHE
SpE AT E AR - 0B 27FTR > BURHYESE R ERCHITRERVE H - L
—HRTEENEE - Wi SR ERSEEENEE st EVEE
It VSQI FZHABUF ~ BUSp B LIS - SR TISEETFERAN
g > i HARIRRE BB B T 55 B B IR SRV & AR - B ZHER 8 VSQI
HYAH SRR EE RS » DI ER R BE U E BRI R K -
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Circular No 07/2012/TT-BCT

Enterprises Circular No 36/2016/TT-BCT

I Prepare the

Labs
documents
Submit the
documents
@ Fix label on

the products

Enterprises

Prepare the
documents

Submit the
- Third perty labs documents
- First party labs
@ Fix label on

the products

Authority Surveillance Authority Surveillance

27 ~ A TR ISR < R S L ]
WS R R BB KA R B A B F

KXW ET Gt — I EBVER > EREERE D ZEHE S E
(Malaysian Air Conditioning and Refrigeration Association, MACRA)HY Mr. Gan
Chok Ser (BHEM) o & 2RPEREAEJFBE STAR 5F4R @ (A HHBEIR ~ & ERHRBEIK
BIREERAE 2014 42 5 A 3 HAE 1994 ESVAREIESR | (XK 2013 &
THESTIRB) - BFEEKFE - 223 - BEEME - ZAERMEAE 5 MR E
o BB SR e 1R B LY S 5 FE A AR R AR 2 o 3l TE R 58 1 14 2 4R RE TR AR R (star
rating labe) & » MR AZHE RN ZE G AR MEEEEHEE -
ARG ERE AW ARE » FEERE=IH
(1) HE R EAEE T TR — A FHEERE » BB A DARE A &5 A PR AR AR
> BRI S THR Bl 2R - RIS IEAITHE -

(2) ZHERF VAR G 2R —BRIME HRE e fies BT T ASEHERERE , » Bl
(M AANHEMSEEE - 2 RSP i A SR B R RG] EMEER 2008

() s HR S E K —FRIEE FsE Rk e BT & B TREFRE IR AR - BRIEMA
SRS O JRE - QEIRE SRS - ZEGIR AR 5 THZ F & e36Y MEPS -

FE 2R PE 5 B UK MEPS B HI#E MS 2595:2014 JER BN » i3 5 B £ 4
2R L A MS IEC 62552:2011 (Household — refrigerating  appliances
Characteristic and  test methods) » 5. ' B # P 85 KR 70 222 51 B2 4 2 2 Ay 20K
WNIE 28FT R Ry R 2K P s e TR R B B 2 AR E R B AL S THR A E S o
JeRT MACRA W{TEE KFEREFER BRI 25 » MRI2 A SN A FE 200-299L ~ 300-399L
400-499L =7TE¥H ! - BHEEEKFEFHEEENLENE 4Fr5)] - 451
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N B ECRERNERARIT A BEHAEHEER GRS MEPS #YEIK
A o N MACRA F55 45 foh B IBUR 8 8 55 B 1Y 25 25 5E A58 B - 1) B i s e B 726 i
A~ TS ~ BB E TIE > AR B 2 R HI ST 20 & 29FT
R B S BAHYEEE B ey s - Wk o EEEEA 4
MACRA f#T#8 E HY RE TR SR MGt ae > SREA & (UREIE1E T AR Rl as st
MERE R BR Y ETE - A B S AR RS RE B B A HEE) I E i

28 ~ R ARVE SRR AR E B AR B
% 4~ MACRA S TERKFEREFESBRAE R

RN EE
. > 200-299L 300-399L 400-499L
REAEIE P
= FERE (kWh/yr) 445 484 526
RFERE (kKWh/yr) 318 343 380
{RFEBE (kWh/yr) 263 336 376
90 85 a1
S0 2014 S
0 (2015 .
60 .
g i
= 40 .
30
20 1 S 23 : :
20 13 13 .
10 5 T e o
o - i - i
2 Star 3 Star 4 Star 5 Star

29 ~ FEARPE nE AT A KA 2 AR RS T

B APEC JKFEM T S A4S sm B 8

ARIK G W ER I APEC JKFEWTET & > $t%f APEC Wik A B /K A8 R T2

2SR BRER Y EREXEN - EXFHBFE I BN R TERESER A

-
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E] Y B S H B 0 Sy BN UKFE 2011 4E MEPS #2018 4F 47 R K IE §2
Tt KFE R PSR fh ket ~ BlE -~ SEEE AT LS T o I TR B A R
BB VKA B BE B2 AT A 38 AV R > R (8 T B IR B AE R EAE TR SR BURAY 3 > bA
K BN ETRERT 3 8 7 - LRI APEC €18 > (i B N 3 & BB IR B R 2SR -
PR RS e U SR B R B K RE - ZRE - BRE ~ EARPE SRS B E K

B HL A 5% BB o RS TR AR A T R T LR Al T Y B A R A B A SR AR R B e

HE RE TR B BUR B T A B

%?

%t

4_m~

W

1S o BLACR G U - APEC A LU Z ¥ B BR 7Y AE TR S8R 5 B A B
AUBTES &  ELFERERUE BRI HYRE Fr 71 AE 138 (5 76 2 2 £ R R B3I BRAR
ISR HE ~ Ea MRS ER > U EE - EEER TSR EEHAE

By =B - BIANEEIRE IR Z & > B APEC B & PR HE B {58 F RE TR 55 (75 25
HAVREUE B > ST H EBAME - e tEERBAER -

HUORRAEE A XCE AR - NAER LFEK > LAETBORHYE
» BN ST R R R o AT AT EE an M A BLRE TR SR AV A6 5
¥R AV - REEGHA SRR R E T BV - 1F R AR E
RESUE B FE S If 2 2

$

o

W\

H AT APEC W& B /KA MR sl B in e - KZEERA 1EC 62552 e
17 HL 2 A Ry iR B R K 5 B ORI R > APEC BRI E R = > FEZ I
oéf [ PR SO L B g s (] PR B - R T B PR — UMY MR 0% - DIREE S E
PRI A -

2.3 APEC EGNRET& EGEE&C & TIE &

By 72 # APEC 2 EGNRET K EGEE&C Wil S BRI AH G T.0E > T fi#> DL
=ORKRAKREIERIMEE > 9 H 12 HE I EGEE&C K EGNRET Bt& & - B4 g
a7k A 40 FH 2= (B B VR 0 B R FR ST B BUSR B /N = (EPPO » Energy Planning and Policy
Office) &Il & & 2 ECZ5 7% - 5 APEC EGNRET £ % Mr. Yu & APEC EGEEC F &
Dr. Li 73 Al i 50 BUE A5 - #E B BREJR A Dr. Prasert Sinsukprasert $t¥f
" Global Energy Transition ; 1E—1{# S 8% » #% B EGEE&C K EGNRET i
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{18l 55 52 o7 4H £ 8 e & HL oy &HAT AR B Y £ S 585 )OS B B APEC B & e e 2
AR APEC 5t E HFEMIEFF 28 5% - 1 APEC EWG i Hig ¥ fe -

R APEC EGEE&C k. EGNRET Hif & & i > — B 4 FH 25 B BE JAHL Dr. Prasert
Sinsukprasert # %t " Global Energy Transition ; {F—{E S EE % » T NS T
Wk

(1) FREFEEHY LNG FoKEF] 2030 2 F] 60 M M tpa > W1E 3057w -

70 -

0 B S
2010 2015 2020 2025

u Singapore # Indonesia Thailand » Malaysia # Vietnam #Philippines @ Myanmar

Source: IHS Markit ©2018 1HS Mart

Source: IRENA Renewable cost database
30 ~ EEELE LNG FK & Ta b

(2) fR#2 IRENA HAEFRNAEREER  ERKGENCELXGEEEM
A 8 R (capacity factor) R BB EEE S - WE 31K - /EE7
BIR@:EHA ~ FEDIEER AR ERAESE > Cost factor 5HAH %
28% WER > RREEERUZHKEN TR -

Total installed cost Capacity factor Levelised cost of electricity
04 040

5000 036
0.35

0.30

025

018

2016 USD/kW
2016 USD/KWh
e
N
o

016 015

''''''''''''''''''''''''''''''''''''

Source: IRENA Renewable cost database
31 ~ RELKIGRENEAGEEEEH - REVIEEES
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(3) EEERMHAY[EMRE R B8R Z (capacity factor) BV B I (R » {& 2000 4E 5
2016 5[t > T ol B 1R R Wi % = T 3 i — % > 25 & [A & (Capacity factors)
WnEFEARN =G EESEFEERNERE 26 £ -

40

Onshore wind -
120 ' '\
IO'I.. 1}
00 — ! ]
\_',,-« -..wt\’[j
:w 4
i A ~
3 60 \ \ "
- S5Tm |
40 c— M\l |
17 | ~ | |
{
%
20%
3 2% /
*
2 X% 200, e a%
}
10a3 2000 2016
LV

Source: IRENA Renewable cost database

32 ~ 2EKE SR ERE SR H R EE

(4) 2017 R I EEF EER > PRI E R R EE R E 0.06 7T > BEF
JEEE R R BE 55 < 0.14 7T - S ERBEEEE 2 BB A K 85% - E
FEEAN BN > EAEFETT -

(o )

09

0o

1903 1980 a9 1992 1995 1996 L0000 2004 2007 2000 2003 2016 2019

Source: IRENA Renewable cost database
& 33~ B ESGEEEEEEEE LS

(5) gEJR FmHE % & £ A = ({H#) ) (Key Drivers):
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i B R BRENEERRTTEIRVRER K - HAERERKIEN
[ > MRS F N T SRR > FEAERRE LR -
i, BB L FEMFSEE L ERERENEX -

i, gL AEARNEEWE  FeRICHEBES - RGP R

{5 Y&

34 ~ BENRT I RCE = £

Ak APEC SCSC R E 25 AR B » FEAFEM T

SCSC2 EZEHHE)

SCSC2 was held during Senior Official’ s Meeting (SOM)3 from 8th-9th Aug.
2018 in Port Moresby,

Papua New Guinea and members endorsed SCSC Thematic Priorities (for the
future work)

This priorities are part of SCSC’ s TORs “Thematic Priorities 2018-2021" .

() A R H 1 B8 B e 3 5% 2% B (Technical Infrastructure Development)st 2

3) BB RERES
WAL 8 (€ e e S A R 5 o S B AAE (1) ~ 25 (3) ~ D) ~
FEIARE(]) « TREI() o 8% R B R -

Project on “Best Practices Sharing of Standards & Conformity Assessment
Implementation on Eco - design Products in APEC Region” .
Project on “Capacity Building on Testing Methods for Functionality Finishing

on Textile Products and Certification Methods within the APEC Region.

ol

[

1_
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BEH LD KREEJRIFSE 0 (APERC) FfE H ARBEIRK e le (IEET) Y
Mr. Kabalinskiy $1%f " APERC S ¥rA 8 KR | MY > EERNE
(1) HAZE{THY APEC BEJFE 3 B % (APEC Energy Demand and Supply Outlook)

APEC Rt FREHER—HEZENLE  F 3~ FFHKR—X -
APEC RE R L35 fB % 73 Ko Wit » — i &y APEC & 5[] g » 55 — 1t /2 APEC
2 il &8 7 BE Y (51 -

APEC fEJRIEFERBEE 6 IRTAE 2016 A A AR -

APEC mEVRMEBRESE 7T EAERERF T - HZRMEEE 6 Ll - AR
78 7 EE ST B (modelling ) 52 BY 15 54 (new scenarios) » FifE £ 2445 25 B
HREEE > IS 2019 4F 4~5 A EWG 57 BF AR -

(2) APERC #T4EHYE )G H)

APERC $2 it B &% th 48 75 B2 5 3 4= energy modelling FHEAAVENSE » 2|4k
THEF & A 2018 4F 11 HAE H A T 220 o
APERC JRi&E (dispatch) B 22 1 'H APEC & 35 7 B i &k B A H58 45 A7 1Y BE

1=}

B
6 (B & & o7 BIE SR PE & ~ EAT a2 Ao ~ B ~ EIJE (2 ) K 3K
M

2016 4 4 H1F Waseda University (Tokyo) BE¥E—FY  ‘Energy Issues in

the Asia-Pacific Region” =Rf2

(3) APERC [Elff 41 Peer Review (PREE)FH[EE T.{E&5BH

g EE B EGEE&C Fz EGNRET Wi B R s 4H b & R 3 &5 HLE 52 /N4l T
FHEN TEEBEER > P9 H 12 HEF 1230 45 F1FE—H

K HAIE S A THRE ~ 28]~ #lEg ~ 26 - PESIL - WE - Bk
oE >~ HIJE ~ 303 - SRUYER - AT E 11 (E R i

RE TR R B SR 51 & Energy Efficiency Policy Workshop (EEP)f #T — X
BATRAE E B R B L s F7 & EGEE&C 55 51 JE &% -

RE R SRR BUR T 2T i R 2017 &5 10 A
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OB 13 T4 3:30 BXRAEHF » &4 EGNRET FE# &5 51 /& EGNRET
@rstatatre i BEGEE&C #4552 & EGEE&C & 3k4E s - 5 AW (H &
F Ao aH L [E E R 0T RE A TEI UL -

==
C THE
AT MEETING

Jo

—— s

36 ~ EGNRET K EGEE&C B Gt [ s o

2.4 APEC %5 52 X EGEE&C T{E &

AK APEC EGEE&C £ 52 REg#HEN9H R H T 130 E 9 A 13 H
T 3:00 BT - gE o H—KF > HAKE SETERNFEERE - PEIAEQ
A~ EIEQ A~ FEEEE (2 ) ~H#,E (7 A) ~ B (1 A) -~ #rnse A) -
FHEG AN~ hESIEG AN) ~ BRI S ICA)2 firfiz + APEC EWG( A) DX
B 2 AL e REERMEZE F.00 CAPERC) RFE3t 26 A&00 -

A EGEE&C Gk > —BiMA BEE S EHT EBEHIT M - DURIETT
LR pkET & KT et E S 3B B OR PR QR 5 & il B8 2 R s [ (R 4R
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PRIEAETE R R R EHEEEEREERETERE - HHHA APERC ZfU%E Mr.
Kabalinskiy ¥ 45 H Fi#0fT > Peer Review phase 7 2 #E 8 & AR AKIEE » HEBR
Fe s 1SO 50001 5HE R ~ B8 E PR E R BUR R oAl (1 BERT E AV
f& o $#3% H EGEE&C % Dr. Peng-Chen Li ¥ FfaTaf A 2K EGEE&C @ik # &

EGEE&C &5 — K TF 3 Bl & &7 AR HE &% &8 75 e 2 BE TR 20 2 8 3 ol
FE R HMEB 2 R E R > ARMESLE 6 g 8Bt HfE@mE hEsdt &
A EUOREE ~ BB~ BE - JERE) > JEMRR IS TSR o HERE ERFAE
TR E PR RS BRBTES o DESEER T - 278 - F—XK
AL T 5:30 452 -

R 9:00 BRAATENE H &R RS 2 BE R RS B 1 R HAE B 2 pli R S
o ¥ H HA APERC # 45" Energy Intensity Target from APERC” » #EE #r st
FRREREIN - HPREARERIAE 2018 ££5 APEC HF 2 stEH& > DL
sTEEEGHENT o B 12:00 R E -

T4 13:30 GkFA LG > B #EfT APEC ESIS A8UER & E K g 2 17 RE R M &+
oo KELE TS RIBILEE APEC ESIS 48058 11 » [EERE] CLASP 48Uk - %
& Fy APEC EGEE&C B 52 /NGH T8 I Bl 2 6 050288 - K — B0k L e BT
FJ% Dr. Li (L > HE| N R EGEE&C & & U8 2k &y 1 Bl E s AT /A AR
Y1 - 55 K EGEE&C &R A [ 3:00 45°F - & L Dr. Li LRgH BT
AN B A -

HE

)=

¥

& o>

37 ~ APEC EGEE&C &% T S B R IHEE
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#£ Economy Update #873 » ARXHAT 6 {EI 5 £2 ¥ 5 (B E ~ & ~ P
RBE ~ SR~ FREMGERE) - LS E 2 HENE > MR T

erpEES AL &
HEAE Economy update &7 » I B &5 F BR i 8 A R A R 0K BLER 4V AR
TRE T 2 B R AR 0 B I AR R ROCR HEE) L RO B & e M B o 2 B
B PERE TR R TS E BUAR ~ R Eh e He 2 61 BE R 7 R RE TR AN
P RBETR Z AR DU 2018 FFE#0 4T TEE KRR IR SR oy (AR R A
an BE R BCR A ST E BUEET 2B - B W& &R Economy Update-
Chinese Taipei i # & FHFTR °

o

A E THEZ (EMSD)Mr. Shum $f ¥ 7 A BUR &1 B BL5E BB SR Bt
EieM s - WG EE R e B RRCRE R EHECR - B B
ZEmn ~ RRHE BRI E T g 5 E A -

EARBUMIE T 2030 4R (7 7851 2 (Climate Action Plan) » HHEH) SRS A
F5:2025 FFEJH B EEE (Energy Intensity) ZAHE A 2005 FEFFE 40% > 2030 F bR 22
JEZARLTY 2050 FEfE 50~60% o & AR EHL 20 A 2% E B Ao~ - &A& 2015
FRER 2 TR 2005 F[F1K 26.8% « 7 MR R &A% K AE IR #0 ¥ i = - DLRCE i
BORFERFT 8000 1 7 22 B 49 fE R 2 4 3 5 [P i & (housekeeping) > 2015 £E#: 2005
FEIGIREIRE 16% > TAET 2015 F£5] 2020 4> "I LUE— 5 FHTLY 5% - & 2015
FENVRETR 8 S By APEC 18 f (R Ay &7 78 -

FAARGIMEREREHIE LA LR - EAR - AEEME - SRR - R
% - 2018 4 6 HiL - R s R - Iy A B EOKES B - RAFRHA
LED %08 ~ R ~ FLTEOKEs - B8 R AU I -
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TEMRET AW CEM ) S e (-t Energy Energy Demand
Energy End-use (TJ) / GOF (HKS billion) Intensity — BT a—

170

160 .\

150

140

130

120

110

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
38 ~ HIERE R A E
8,000+ Government premises
.

Energy Consumplion

30 ~ BABUTEREEIAE RS E

APEC Economies' Energy Intensity Ranking

6 2015 Hong Kong
has the lowest
Energy Intensity

4 amongst
APEC economies

3

2

1

0

S S E5SEELiTHiS888ESE 5
gﬁgiggZEEﬁﬁgzgﬁﬁzaﬁég
=~

40 ~ 2015 F-H BRI F L BLH AT AORASEEER
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BBBUFFY 2012 4 9 HiEBh 2 safilit" EEYIREIR K e IR A AR
EHEI A E R ERATT

o HREAVIHELEFEEEMHELY 0%

® EHREFEEEIFRBCRERAI 2010 £ 11 HIEZCAER > MR 2012 42 9 B
[ 4R & [T HE B

o EMTHERRYZZERHZRG  ENAR - B RS K EM LG U
THEABERG Z m(R AL TR R AL AE f oK

® EMURHME RS R T KA 2 R

® EMMEEHTHETE] 2018 5 RS A 21 (8 N 11 e R B e KR

3t 86 {E KK LM - 2] 2017 o - BEF 27 KR EE 6 WA -

B G L 1.25 BB WHEBREAREEN MG - 200EH 6
& H 2 - EEEIHE 810 BEEE > &9 900 EAWEE - 224 86 (&K
KHESERTE - THEHE A A 4T 4540 B - 49 5000 A& -

® (KIFEM - BB LHAF 10 FHEFBBUF ETERST S MR

® PIXRAVNEMESERVMZERAT ENERE RPRKKE
HARGFIVHERMAELRY > LAE 10 FET - TEFRERK - LU

HRFGZEM -

RAETR AN 5y > BEME G EARME &5 76.41% » #ECIK 1885 2.55% © {4
SRR L 6.55% FARETH S 14.49%: 2017 FE4EAE R (4 F & %2 80,752 ktoe
e O 5 2B RE TR A 2 54% 5 BAE4T 480 (35T » LEBFIRIIMN S » L% G
36% » B 1% 0 ASHE 37% 0 EEE 15% 0 S 5% -

ZFEY 2011-2036 = AR IRRCR & AT E R 2011 4 4 A BB A TR BUR
ZEGZAE - B 2036 F AR B A FEHE 2010 FREK 30% > {785 F 5 2013
3 A MBI - BEHE S RERLY S - BAERRERERE - SEEi4EE
T HERAEIREAE AP - WA BRI % B KBS Re€ IR T - 2017 FREJH
AT 2010 4£[% 7.03% -
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REEREERETE > FEEHEHEANESERRT - SR LR - CHEE
FIfc A FLARES (A0 - B8 ~ s ds) » &4 ESCO ~ DSM ~ A AR ~ BB
oI i) 1 B R BE R (0 P E R A E A 0 SR RERE H AR PAREEIREETE 0 £
TSt H R BRI AR - TN » BB R RS ~ SRR ER
AE R ER 2 HERE ~ TR BRI ~ I E W =18 7T~ ERCSER M E K Smart Grid
e AR RCETRE H AR ) IBAR ST E2E TR 5 - S sl B & J s
DA R fBchie 4 8 HE B -

FEEMAE T > ZRERY 1992 S8 8 B 4YREJR A (ENCON Act) » BRFHAETR
EH AN S FEEMHH TRAEEYIRIF AP ETER - DUREMAETR
WA AR 2B B ENCON Act £ 2007 F#1{T RIEEET - ERAERER
B ARG - TR ER R IRAR -

FriEETHY ENCON Act ZKFZLE & 3,000 kW DUT » EEE A = /N A 3,530
kVA - SRBE 6 T8 MI/FRY TR S RERY) > FHRaE 1 BEelREE 8 5 RiCHD
M RN T s AR Eee E 2 Al B8 5 SN F R/
1,000 kW » BEERES A /NS 1,175 kKVA » SRR RS 2 T8 MI/AFHY TR Fe 5
AEEREE ; HATA KL 9,000 & TR EEYE - S5 3 HFE 2 H DEDE
B AR S S o o BT R R SR M MR TR 5 2,000 m” DA R o METF
EIREEREIRAR K » AR EHE ¢ Building Envelope ~ A ~ 2258 ~ 2K - F
Az BE IR A B B RS BE T tm LT 1

55 ZFEITMERT T 2R ER - K2R~ WA KE - BBt ~ B - 5
BELGPT - HEAE] ~ JKEE ~ B KA E R 9 S - BRI R 2000
SPHARFE - 5T EHAL AR -

2% B BT A JE i RE R SR B T T - FEEh SR 1 MEPS B R K B BT S RE
% HEPS 3058 - HAlEmERE: LPG FLUTIE - s B LA - /NEDAURS 2 Alr
Cooler ~ /NEIEEH 512 Water Cooler ~ = MH F5 2 ~ JF a4 - PG - 2 i
gy - 20K - 22 E IR - Deep Fat Fryer ~ Cooker Hood 3t 16 TH 7 & © 2018
FEBUF R 2Bt E R ~ ESCO £ ~ M HR R gE SRR G- E M B g A
RIEFNEIREBUR -
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o EA B
Bl R 2 S ER R K HYRE TR (8 FH &L 4% - 2017 - Hpe R % L FE #2010 4

[ 34% -

mmm Annual Energy Consumption/ billion tce
~—Annual Energy Consumption Growth Rate/ %
—— Annual GDP Growth Rate/ %

5 20%
- 18%
- 16%
- 14%
- 12%
- 10%
- 8%
- 6%
- 4%
- 2%
- 0%

billion tce

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
Year

@ 41~ SPEREST 10 FEAE TR (5 M EAE

B R H A A= AP o (—)ARAVEEIRE R - Homh K
RARGEFEES IR 6% - (D)RBEFERE - P EUARE H Al IE A = HY

ZER >~ K T A BE R FHRCRE > PRI KRENEREEEE
i 5 S P P (LT 5+ (PO)BETRZE 2 PR » b B T0%HTAE TR (7
FEME -

R KRS 13l 75T (2016~2020 55)F > ER&YREIRAVAHRATERE » W N

RKATUR -
R 5~ EIREES 13 [H A FETEECYREIREIE

Total energy consumption/coal 5 billion tce/4.1 billion tons
consumption

Reduction of energy intensity [15%]

(tce/GDP)

Share of non-fossil energy consumption 15%

Reduction of coal consumption in total [69] (from 55% to 49%)

energy consumption
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2015~2020 £ > ARG EEFTVRER K - BFEFRE 29 AR > &9
4600 B3R - AIAKRE Z =0 2 N ESFRKE BN/ E AT -
HAGHTH HABILAE T 588 s -

s EZIFAEJE (clean energy)

H
i

% &6 BE (industrial energy conservation)

F<N

A

#ERHTHE (building energy conservation)

NN

°
N
Y

3 ] HE (transport energy conservation)

N =)

JE R FE T (improvement of energy efficiency)

an>
e
NS

(2224

o IREEIT L] (environmental pollution control)

B 5% i1 49 BE R B = B B E 58 512 (National Comprehensive Plan for Energy
Conservation and Emission Reduction)H » H B 55 IR R BUER 428 (Policy
framework for energy efficiency ) » #1 NFi s °

o TEEHEEE S P A B 45/ (Optimization of structure of industry and

energy)

o REVEARRRE ## 1% 5 (Energy efficiency in key areas)

* R A TR SR ET # (Key energy efficiency programs)

o Rl % K IR S £ 4% (Technical supporting and service system)

* SZHEPUK (Supporting policy)

N

o BEVERE T2 (Eneray efficiency market)

N o

o BEJR R FERL Bl A (Monitoring and inspection system)

N

*
IEp
\

o ft@r £ (Social participation)
BEJRARUR T FE AU E Z - A 5] (trading scheme) ~ BEJH & 50 frE6 45
(energy performance contracting) ~ %k A2 25 B BB 2% (green label and certification) »

7 2 & ¥ (Demand side management)

TEIARRET S E R GEOBOR T > G

(—) R R E R R T B SR AT H 4t 4k (0 AR HY EE L BUR
BUE 2017 £ 6 H > AT 21 RERITERILRELE 22 K ARBGE G EETEHT 6.6
JEN R 048 g R RBCRAH B YT & -

(Z) ESCO iy R s 3% e
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B2 2017 FIE - FEKRECHA 6000 %52 ESCO A H] - #4k@ M 7 # i 70
#LTIENE - RHEBCRIRG RTS8 EE 4100 BARY - sEHERIRE
FLLI(EPC, energy performance contracting) 48 8% 1100 8 A R¥ » HHEILY
REJR 3T 8 HE tee > &Y 1 (B S ALBRBER -
(=) M EFES) — SALIRFE R % H (trading scheme)

2017 F#E AR E S — S ALBRBERCC S 1 H (trading scheme) - EE{THEE
< B g 5 5% ~ SF SR B TSR - A 2R 1GR3 S I ¥ (nonferrous
metal) ° 2017 £ 12 H NDRC & T 88 & 3€ S AL PERCR S HIE S -
% R 220 I SRR HE T &0 H R OK e A 4BE 2 2487 {8 T A RHEHY Green Bond -
PR Green Fund #1 Green Insurance ©

TR RREELE 2017 £F 3 AJE - MBIt d 64 IHEM Z MEPS » R & E
fn 14 TH ~ SCHE M T >~ WA =S S TH - WBHE M 1370 ~ PSR E M 9 I
K TEMES 14 1 RRF 4 HEZ5)2 B BN E S 2 MEPS © ZdhfE TR
BRI AL RAE 2004 4 11 HHEH &R R B KFE L - FEEHED 33 HZEm
BRI > MBI ZERE T RATR » BE 2016 & > ILFH 13000 KK
P 1140,000 02 fn & 5% -

Household appliance Lighting

refrigerator, room-type air-conditioner,
washing machine, electric rice cocker, flat
panel televisions, color TV, electric fan,

Tubular Fluorescent Lamps. Double-
capped Fluorescent Lamps . Single-
capped Fluorescent Lamps . Self-

variable speed air-conditioner, electric ballasted fluorescent lamps . High-
water heater, gas instantaneous water 1 Eressure ?IDEIILIT\ Lam|:|:5. MELaIiIhallde
heater, induction cooker, microwave oven, ~ amps . uorescent lamps ballast,
domestic solar water heating systems +1 - high-frequency electronic ballast for MH
range hoods, domestic gas cooking 14 ].]. 2 .

lamps, High-pressure Sodium Lamps

appliances

Ballast self-ballasted electrodeless
fluorescent lamps ballasts for
electrodeless fluorescent lamps
Transportation single-capped electrodeless , non-
Passengercar, Commercial
vehicles, low-speed goods
vehicles, Tri-wheelvehicles
. moped, Motorcycles
gasocline engine

directional self-ballasted LED-lamps
tungsten halogen lamp

Commercial product

Unitary air-conditioner, water chiller, multi-
connected air-condition unit. external electric
power resource ., Refrigerated display
cabinets with remote condensing unit , lithium

Tﬂtﬂlly, tl'lel'e are 63 ESS \ bromide absorption chillers, heat pump water

heaters, commercial gas cocking appliances,

Oﬂic'al & '(\'H'.t"'SDUfCEI‘Q[DU"d"_‘GLHCE:'."lt"d'. pump
electronic product Industry product
Copy machine, displayer, flat panel

motor . air compressor . fan . propeller
Ee\ewsuon.prmerand fax machine, 12+2 pump. power distribution transformer, AC
computer contactor industry boiler ,  electricity
transformer, small power motor, centrifugal
blower ,arc welding machines , permanent
5 | magnet synchronous motors,cage theree-

phase high voltage induction motor

‘ Update: 7 products (during 20]3-20]4)‘

BRI AR R B ARE 49th APEC EGEE&C Economy Update &7 3 i #7

42 ~ PR EHEBIRE RS i a5 B AEUE B/ 14
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o ] R 57 A R 1T 100 JHZE o BE JR SR B AE MEPS B 9EaT = - HATA 10
HJE fh 2 MEPS IETEMRET 8T > 2014 4F 12 B HAE R R R IR H R
R > R R VKRS ~ B A ~ TR R R R P I SRR Y R B M B
fn 0 FEIFF R B R R E A QR Code » LA BNHE & RFAIZERMEAN - RREBUFE
e P S AR E S

N

oJEfE

JEERE M RE R LN 1990 41 9.7 (TOE/Million Pesos GDP) R E] 2016
Y 6.55 0 17 FoRAEILTIET 32.3% @ EIZVREIRREE « AIRE IR B HE
ZFEME - EEIE 1990~2016 B > JEERE ARG IE DUIRFS 56 L& - 2R >
JEEEE BUG SRAV R EE - TR SO A RS o BRI - AR
1990 FE1Y 346 B/ ARCRE] 2016 09 718 FE/A > BiRiE# 2 % - AIHER
REEZERNNZEMEERE I ZE SRR # i b k TRE P E R H-

Energy/GDP in TOE/Million Pesos

12.00
10.00
8.00
6.00
4.00

2.00

0.00

NNNNNNNNNNNNNNNNNNNNNNNNNNN

S
g

43 ~ JEMEE 1990~2016 FEAETRE GRS 1

JERE BN RERRCRE R | A YIS TH R i

* Revised Reference Year is 2015

* Revisiting 10% mandatory improvement on efficient use of electricity and
fuels over 3-year period

* Energy Efficiency Rating proposed as a criteria for Centralized Procurement
of vehicles, appliances, equipment

* Introducing ESCO 1in government

* Advocating passage of EE&C Bill
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Power Generated vs Power Consumed

800.000
700.000
600.000
500.000
400.000
300.000
200.000
100.000

0.000
S ﬁu&s@e & & @p

Sl $H N B DO DN DO b
@d:’@&6’@@,\’@,“@mo"',‘p"’m&,‘p"'mm"',"a"’,\p"

——Electricity Con/Capita (kWh/capita)

44 ~ FERREE 1990~2016 4F Ao FH E a2t E

Ho
&
iR
R
3
A
gl

RIET - RIIEEE -

FHEEDE FOPNRE R BE TR BT (40 LNG ) > Wi
B OS0% R - KEEREBENEZREY) > 5l#
H o BN E R BT H 0 R4

ISO50001 Z 58 F6 Bl %
BER > WeBEZEEE -

=i %
=
g
Develop a policy for
more efficient use of

Contlnually
improve energy
management

practices

Review the policy’s

effectiveness and results

of improvements

fiEl 45 ~

EEREE T EER - O -
A ~ FEIKFE/KAE ~ B
LED &0 R EEHE /PR ESE - il

energy ’

ISO 50001

Energy
Management
System
Certification

JEFEREAE

EESRTS o VB
G B
SE bR
R
- HE B
B R

DRI - HEE

i E AR
G T AEENE 100% R
fE 25 FERE SRR
PR 5 1 &

©

Fix targets and
objectives in line with

. the policy

Use data to
make informed
decisions about

energy use

Measure the results to
identify areas of energy
efficiency improvements
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® [
2008~2016 FEEFHFE R FEELE R ERFMK > HBRA W TEA R

FIGURE 8

U.S. energy intensity, 2008-2016

Primary energy consumption in gbtu per trillion dollars
of GDP, chained 2009 dollars

6.8

6.6

6.4

6.2

6.0

5.8
2008 2009 2010 20Mm 2012 2013 2014 2015 2016

Note: Qbtu is quadrillion British thermal units.

Iyf#electricity (last accessed June 2017); U.S. Bureau of Economic Analysis, "Current-Dollar and ‘Real ‘Gross Domestic Produd,” available at

Sources: L.5. Energy Information Administration, "Monthly Energy Review: Table 1.3, avail ! | } m
https:fiwww.bea gov/nationalf (last accessed June 2017).

46 ~ FEIREIRE R R S LS,
55 B Bk S BT R PR ZE dm RE R AR AR WY 2 B o W T 8 A or (B R K

J&:Appliance Standards Awareness Project) ©

THE BEST ENERGY
g¥RhIDAEEES AND CLIMATE POLICY

YOU'VE NEVER HEARD OF.
2"" BIGGEST CONSUMERS POCKET SSUU A YEAR IN SAVINGS ON UTILITY BILLS

ENERGY-SAVING Y
INITIATIVE IN THE U.S. @ — =
7 = @] z8l

THAT WILL ADD UP TO A TOTAL OF $1.9 TRILLION BY 2035.

lPFlIMIBE STANDARDS | IN 2015 ALONE, APPLIANCE

_ penss WILLPROVIDE ' STANDARDS HELPED US AVOID
) | CARBON EMISSINS EQUAL TO
Util

18 P ‘ 11 Yo
11 lkulldlngtodes i ‘ 63

’ OF WHAT U.S. NEEDS |
10 g TOMEETos | MILLION AUTOMOBILES
: ) PARIS CLIMATE (Q
05 lsmsvsemcompanm ATV TaReEr. | €O O
T ASAP | vy

LEARN MORE AT APPLIANCE-STANDARDS.ORG

47 ~ B FSEU 5 B B R M e
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fR#Z =] ACEEE and ASAP &5 - REBEAREWEIREE A T IE -

5500

/

Savings from
existing standards

g

4500

e Electricity consumption without
existing standards

w—— Projected electricity consumption
with existing standards (EIA 2011)
4000 |+

==« Electricity consumption with
potential new standards

Electricity consumption (TWh)

3500

3000
2011 2016 2021 2026 2031

|

48 ~ FEIS B REIRBCR A AN RETE /]

M
e

REEM - 40 & AR

Standards may continue
to affect new products
over time if product
efficiency continues to
improve more than
would have been the

DOE rulemakings

case without standards.

EISA 2007

EPAct 1992 EPAct

Annual Primary Energy Savings (Quads)

NAECA 1987

1990 2000 2010 2000 2030 2040 2050 2060 2070
Year

49 ~ FEEIAFELEZEET S FETE S 2 TR

2017 FEBURE TR BR 5T (B)E Z FE ah BE TR ZL AR » 4 R R AR
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R 6~ ERFERETHI(I2)3] Z ESmAe IR CR A A

Product Event Publish Date Citation
Rough Service Lamps and Vibration Service :
Lar:i . BRI R S Final Rule 12/26/2017 | 82FR 60845
Walk-In Coolers and Freezers Final Rule 7/10/2017 82 FR 31808
Y Direct Final Rule
Dedicated-Purpose Pool Pumps (Confirmation of Rulemaking) 5/26/2017 82 FR 24218
Direct Final Rule
Miscell idential . ,
iscellaneous Residential Refrigeration (Confinmation aF Rulemaking) 5/26/2017 82 FR 24214
Direct Final Rule
C ir Conditi P . ) ’
entral Air Conditioners and Heat Pumps (CarifiFitation of Rulemakirig) 5/26/2017 82 FR 24211
Final Rule
Ceili it . 2 F
- (Confirmation of Rulemaking) B2 SRS
Final Rule
iling Fans v 1/2017
Chiling (Delay of Effective Date) a2y el
i Final Rule
Ceiling Fans (Delay of Effective Date) 1/31/2017 82 FR 8806
General Service Lamps Final Rule 1/19/2017 82 FR 7322
General Service Lamps Final Rule 1/19/2017 82 FR 7276
Ceiling Fans Final Rule 1/18/2017 82 FR 6826
Dedicated-Purpose Pool Pumps Direct Final Rule 1/18/2017 82 FR 5650
Central Air Conditioners and Heat Pumps Direct Final Rule 1/6/2017 82 FR 1786
Product Event Publish Date Citation
Dedicated-Purpose Pool Pumps Final Rule 8/7/2017 82 FR 36858
. - Final Rule
Central Air Conditioners and Heat Pumps (Delay of Effective Date) 7/13/2017 82 FR 32227
; o Final Rule
Central Air Conditioners and Heat Pumps (vachiical Amentimen 3/29/2017 82 FR 15457
. i Final Rule
Central Air Conditioners and Heat Pumps (Delay of Effective Date) 3/21/2017 82 FR 14425
. Final Rule
Commercial Compressors (Delay of Effective Date] 3/21/2017 82 FR 14426
Final Rule
Walk-In Coolers and Freezers (Delay of Effective Date) 3/21/2017 82 FR 14426
. - Final Rule
Central Air Conditioners and Heat Pumps (Delay of Effective Date) 2/2/2017 82 FR 8985
3 Final Rule
Commercial Compressors (Delay of Effective Date) 2/2/2017 82 FR 8985
Final Rule
Walk-In Coolers and Freezers (Delay of Effective Date) 1/31/2017 82 FR 8805
Central Air Conditioners and Heat Pumps Final Rule 1/5/2017 82 FR 1426
Commercial Compressors Final Rule 1/4/2017 82 FR 1052

2.5 HAftt EGEE&C E¥%5 ( Other EGEE&C Business )

9 H 13 H APEC EGEE&C &5 =K 10:50~12:00 > HH&C RS R A E 2018
1A APEC 35 Z 5t E & & Jo i P EK s BHH APEC Zero Energy Building
Initiative 78 22X » HEHEBEIHE Evaluation of Energy Technologies,
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Sustainable Development Goals and National Climate Actions 5FE 2% » DA EEFE

HERSg L] 0 28 E] APEC EWG X% -

N EGEE&C 53 fEHI4E 3~4 Hil & B LM > it rHst H&E -
g R —2Us B R P ERFER £ £ Dr. Li TR ERF 2 TR E L L 81 F
AT & BEAREL -

2.6 H1iiT25H (Site Visit)

OH 14 H B4 8BS MR LB ZHr I iEEEF LY 2 [H/ N L
Yy 25 5 1 B 40 9% B /s & 11 I (Smart Micro Grid for Rural Electrification) £ # 5
i o 2 B BUR BEJR B 75 Lamphum 25 = [ 22 6 8 7 St fEAY /NI & - &
B rEBMEMTHER - HEERERIEETE - FRRRKREE
B s ot [ 38 B 2 AR AR S o

2% BRI RE i 0 AP A BE Ak 48 38 2 177 & (RESA)AE Lamphun & 07 1 & 8
M EstE > B RKIGEELEIER ~ SXCRMRE - @B BK
FUEREMNEHEER  HFERSRAZEELE - BHITECDH 20184 6
A ATERE > i BB TR 2k 2

FpYE e & i e (i - AL ERRBE &N » (E15— St & 2 53 i i
PR - AEMLEE GRS 2 B TAEZFRE - K TSt NERrAETE
7% [5 BE V5 E AE V5 RH B B B 5 1 N = (EPPO @ Energy Planning and Policy Office)
FEEI4YRE TR A 2 (ENCON)AYT BT T » IR bR E & N E K E i S S E %
B Eit & o 5B —{jf S B 5t & A4 Ban Pong Phang ~ Ban Pha Dan & Ban Mae Sa
Ngae 3 &+t EHY 365 ERF - At 3 {#l+h & H ke 7 R A= 5% B KA 2 iy 1]
o B A 2 R A L E Y & -

At > & THRAZEE NRNAEESE @ B 505 5 T At K4t
B o ZR[EH A TR B AR R AR & B SR B X % (EPPO > Energy Planning and Policy
Office) £ B &Y A JF &k & (ENCON)EY T Bl T - Bl P A= B Ui 7k 48 %% J2 17 & (RESA)
EfF 2 2 Rama 9 Glm B @R M T e OB 2B SFE T > R EEHtE
KENEE T B PR E 1Y i S 4 R T 4R 46 5 A1 09 R A2 L I 1
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o WESZME NRAYZE - BHRE - BEAFEIERGRES G S8R
FERE R4 - DAKIGRE LRV KEIE R RA REBM A K ZH - BHEETER D T
B ABYBHE - Wit T ey AEEmE -

FERE 102kW I KIZREZE &R > &5 307.2 kWh HYfAE £ 48 (Lithium
Battery and Flow Battery) & | W fris ([ ith e Ay L8522 2> e & 17 —{E 40 kW
Y SR 5 B ~ @I FC B4 ~ S SOK IR - Bl R B A SR A2
B RH K& E 3 [ttt 365 ERF - PRIt Z4h > B TS HT EREK
GE Rt FHE SR - DI P EE R T30 YR R BT

{EELAERE -

B (E N #2852 B B SR — (45 & # Bt (Lithium Battery) K Flow
battery YL B RIGHE - FFELR 2017 4 10 H > #] T 2018 4 6 H {# 1= =
BHGERFEM - HERGEMERF R EHNEIRE SOOW > EREAE
G2EBEMN—oEGAMAE WS RFEN—RAEE -

AR ENHEAMLE > BN Z T MTREAEREEE - RAEEHERAL
MR TAERFfE - B A > tRES R B AU ~ BUFHYERE 340 > UE
BB BCHAE HIREEH C - thae S AUe S99 475 ROEB K - et
JE& RA TSR EL

st BRESE— [ EMEME G - 20 2017 FK > HEERE L EIEH
#f%(PEA){E Chom Thong & Ban Khun Pae f/5% & - E{E ZMEME L4 0 Fl
FZKH Fe K B0t B 4% B8 I FE B & R i sE s ffF > (L B #i[8& & Ban KhunPae
I R BB A 483 R -
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52~ REEETEH SRR ERE

53~ ndiEFERFERE
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FEIRAT APEC 8T > &G BEREEITIRE /AR ZEET]  H
EGEE&C B 5 7 4H 8 7> ool B B 58 Jg R 2 L &% - M7 2 B0 B 252 g X SR I
Eo FEEEI B S & BB > A RE RS S S B B S B B PR A SR A E > A

RERESHSRSHREATEETZET -

B2 8 EGEE&C HZUNHZFH - HRI2FE APEC fZE B
Refrigerator /Freezer Energy Efficiency Improvement in APEC Region: Review of
Experience and Best Practices” Z T8 » M TE@BAE T - 458 B BIAE B /K FG bt 3%
BUS RO EEEEEHE ZKE - EECREE ST L - A FE &AM
APEC HAth & B EI2% » R LU By BB - 177 1) 2 [ AH B 72 2% B 1) B #0
PRI ¢ REAN > B SRR > RN A2 H 55 APEC WizestEmiBh > —J5
T A A5 B [ TSR R AR Ry o [ B DR B At [ 2 e o 6 B 2 51 > ST S8 PR I K
£ APEC ERIEH P #

g~ it e 2E R

B fF— 28 52 2 EGEE&C B2 43 41 & ot K AH BRVE B s 12
fiffE—  APEC fmiHLEE Off-Grid # EH & &k fe %=
if#:=  APEC 5t3 EWG 07 2017A /KM & e =
A R ANB kR ER

Y k(= s

FifE7x B Economy Update -Chinese Taipei fif # &k}

59



MiE— ~ %8 52 R EGEE&C BER 4l K AHB S EhRE
@

T, EGEE&C 52 and EGNRET 51

EGEE&C 52, EGNRET 51
and Associated Workshops (Draft Version)

Chiani Mai, Thailand 10-14 Seilcmhcr 2018

A e
0900 (09:00
! ol APEC workshop on
12:00 12111]' Refrigerator/Freczer
APEC workshop on Off Grid i Energy Efficlency
Electrification Option for Remaote : | Improvement in APEC
Regions in APEC Economies Begion: Review of
RN EGNRET Experience and Best
13:30 . 13:30 Pre Meeting Praclices
I AL Discussion/
17:00 A0 ASEAN
A Warkshop

" Wednesday_ Thursday Friday
ey e Technical
. [H0%00) EGNRET |popoce ol Site Visit
11130 | EGEE&C + EGNRET Joint Meeting (1) | | | 51 eatin
: 15:30 | Mecting &
g Technical
13:301 poNReT pcrEacsz | P20 | EGEE&C+ EGNRET SiteVisit
1?-'1]1} 51 Meeting Meeting .-,Emj Joint Meeting (2)

EGNRET and EGEE&C Joint Meeting (1)

Wednesday, 12 September 2018(Draft Version)
08:30-09:00 " Registration

09:00-09:10 Official Welcome

09:10-09:25

Thailand

Group Photo

i . EGNRET&
95 _(10- r
09:25-09:45 Opening Addresses& Adoption of Agenda EGEE&C Chairs
3 Inspector,
09:45-10:15 Global Energy Transition Ministry of

Energy, Thailand
10:15-10:30 Coffee Break ;

10:30-11:30 Updates of APEC/EWG/relevant Forum/APEC AP%%!(\}PEC
Centres (15’ for each presentation) SCSC,APERC
EGEE&C,
11:30-12:20 Updates of EGs/TFs/Liaison organizations (10’ EGNRET,
% = for each presentation) UNESCAP,
IRENA, ADB...

12:20-13:30 ] ' Lunch Break
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P EGEE&C 52 and EGNRET 51

EGNRET and EGEE&C Joint Meeting (2)

Thursday, 13 September.2018 (Draft Version)

15:30-15:45 - EGNRET 510utcomes ‘ EGNRET
15:45-16:00 EGEE&C 520utcomes EGEE&C
Discussion:
. EGEE&C
(1) Key Areas for Collaborative Actions between Chairs and
16:00-16:45 EGEE&C and EGNRETEGNRET Update / EGNRET
. . Renewable jD{'av‘elopmem‘ Chairs
(2) Quick Opportunities.for Joint Activities
i - EGEE&C
s . . U, o Chairs and
16:45-17:00 Reylew of Outputs of Joint Discussion EGNRET
. Chairs
17:00 , _Adjourn

Technical site visit (EGNRET + EGEE&C)

Friday, 14 September 2018

08:00 Gather at the Hotel lobby

08:00-12:30 Technical site visit

13:30-17:00 Technical site visit

EGEE&C 52" Meeting (1)

Wednesday, 12" September 2018
Venue: Convention Hall 03 Le Méridien Chiang Mai Hotel, Chiang Mai Province

Session Time Topic

Project Update
13:30 *  Ongoing and recently completed projects (chronological order)

1 | = EWG-04-2015A - Enhancing Regional Conformity Assessment to Ensure
14:40 Successful 1ISO 50001 Standard Outcomes (US)

= (TI-17-2016A - Best Practices Sharing and Technical Capacity Building for
Measurement and Verification Standards of Energy Savings

61




EWG-01-2016A - Gaps Assessment on APEC Energy Efficiency and
Conservation Work Toward Fulfilling the Leaders’ Energy Intensity
Reduction Goal (US)

EWG-05-2016A: Reducing Losses in Power Distribution through Improved
Efficiency of Distribution Transformers (China)

EWG-08-2016A - Workshop to Develop Qualified Product Lists for High-
Quality and High-Efficiency Commercial, Industrial, and Outdoor Lighting
Products and Control Systems in the APEC Region, (US)

EWG-14-2016A - Incubator for Enhancing Commercial Buildings Energy
Performance, Australia

EWG-15-2016A - APEC Nearly/Net Zero Energy Building Roadmap

EWG-19-2016A - APEC Workshop on Promoting the Development of an
Evaluation Community, US

EWG-07-2017A - Refrigerator/Freezer Energy Efficiency Improvement in
APEC Region: Review of Experience and Best Practices

EWG-08-2017A - APEC Peer Review on Energy Efficiency (PREE) Phase 7
(Follow-Up PREE), Japan

14:40-15:00 Coffee Break
15:00 PROJECT UPDATES (Continued)
2. |
17:00
17:00 Close of Day One

Day TWO: 13th Sep. 2018, Thu

EGEE&C 52" Meeting (2)

Thursday , 13" September 2018

Venue: Convention Hall 03 Le Méridien Chiang Mai Hotel, Chiang Mai Province
Session Time Topic
ECONOMY UPDATES
9:00 Updates on key developments in energy efficiency
' policies and programmes to be presented by participating Economies

3. | economy representatives.

10:30 = energy intensity target from APERC

10:30-10:50 Coffee Break

4. 10:50 Presentations of CNs
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| *  APEC Zero Energy Building Initiative China
12:00 *  Evaluation of Energy Technologies, Sustainable U.S
) Development Goals and National Climate Actions )
12:00 Lunch Break

EGEE&C 52" Meeting (3)

Thursday , 13™ September 2018

Venue: Convention Hall 03 Le Méridien Chiang Mai Hotel, Chiang Mai Province

Session Time Topic
EGEEC Governance issues
= Dates and venues for upcoming EGEE&C meetings
=  Chair and Co-Chair arrangement
13:30
5. | = Other upcoming events (workshops, etc.)
14:00 »  Matters arising
14:00
6 | Summary session
. = Review key actions and items to report to EWG
15:00
15:00-15:30 Coffee Break
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 APEC Off Grid Electrification Option for Remote Regions in APEC

Economies

Sep 10, 2018, Chiang Mai, Thailand

Day 1:
8§30 AM - 9:00 AM Arrival & Registration S
9:00 AM - 9:15 AM Opéning Remarks ‘ l;enéyan Zhavr-ag
China
9:15AM - 930 AM Welcome Munlika Sompranon
DEDE Thailand
9:30 AM - 10:00 AM  PEA Mircrogrid for Remote Area Electrification: Titti Saksornchai,
Case Study at Ban Khun Pae, ChiangMai Province  Thailand
10:00 AM - 10:30 AM  DC Microgrid systems and it is applications for- Worgjit Setthapun,
off-grid remote regions* Thaitand
-10:30AM - 10:45 AM Coffee Break .
10:45AM - 1 1:15AM A university-industry driven off-grid solar project ~ Gan Chin Kim,
for remote community in Malaysia Malaysia
I1:15AM - 11:45 AM  Sarawak Alternative Rural Electrification Scheme. . Christopher Wesley
7 : Providing electricity to off-grid communities in Sarawak ~ Ajan, Malaysia
11:45AM - 12:15AM “Current electrification status in Vietnam "~ Dinh Duy Ph(;ng .
12:3'0 PM . -2 :.Oé_f’i/vlm Luﬁch - A—ﬁ ) B o
2:00PM - 2:30PM An case study for providing electricity using * Jiabin You
microgrid to a remote island in China* China
2:30PM - 3:00 PM The microgrid project in Hawatii and its Leon R. Roose,
applications for remote off grid regions* USA
3:00PM - 3:330PM Off grid electrification in Australia and the Pacific ~ Paul Rodden,
region ,Project Experiences and Lessons Learned Australia
3:30PM - 4:00 PM Outcome of smart community demonstration Takao Tkeda
project in Japan*® Japan
© 4:00PM - Coffee Break
4130 PM
430 PM - Group Discussion All
5:30PM
S30PM. - 5 45y~ . 1. Conelusion i Fengyan Zhang
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WORKSHOP ON REFRIGERATOR/FREEZER ENERGY EFFICIENCY
IMPROVEMENT IN APEC REGION: REVIEW OF EXPERIENCE AND BEST
PRACTICES (EWG 07 2017A)

AGENDA

ONE-DAY WORKSHOP: September 11, 2018
VENUE: Convention Hall 01, Le Méridien Chiang Mai Hotel, Chiang Mai, Thailand
IMODERATOR: Project Overseer

08:30 — 09:00 | Workshop Registration
09:00-09:10 | Welcome address
09:10 - 09:20 | Opening address
09:20 - 09:40 | * Introduction to the EWG 07 2017A Project and its Implementation
Status.
* The Recent Development of Energy Efficiency Technology and
Management for Refrigerator/Freezer in APEC Region.
— By Technical Working Group Member
09:40 - 10:10 | Group photo and Coffee Break
10:10 - 10:40 | Experience sharing of Thailand on Refrigerator/Freezer Energy
Efficiency Improvement
* Energy Efficiency for Refrigerator(MEPS and HEPS) Under Energy
Conservation Act in Thailand
— Dr. Supachai Sampao, Department of Alternative Energy
Development and Efficiency, Ministry of Energy, Thailand
* Experience sharing on refrigerator energy efficiency promotion
— Mr. Pawatt Suwannakut, Electrical and Electronics Institute,
Thailand
10:40 - 11:30 | Experience sharing of Chinese Taipei on Refrigerator/Freezer Energy
Efficiency Improvement
— Mr. Tony Wen-Ruey Chang, Industrial Technology and
Research Institute (ITRI), Chinese Taipei
* Go Smart Life ECO by TECO
— Mr. Chi-Tseng Peng, Household Appliances Group, TECO
Electric & Machinery Co., Ltd., Chinese Taipei
* Panasonic Green Design
— Mr. Heng-Chun Lee, Refrigerator R&D Department AP
Development Center, Appliances Domain Business, Panasonic
Taiwan Co. Ltd., Chinese Taipei
11:30 - 12:00 | Experience sharing of China on Refrigerator/Freezer Energy
Efficiency Improvement
— Dr. LI, Pengcheng, China National Institute of Standarization,
China
12:00-13:30 | Lunch
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13:30 - 14:00 | Experience sharing of Vietnam on Refrigerator/Freezer Energy
Efficiency Improvement
— Ms Doan Thi Thanh Van, Vietnam Standards and Quality
Institute (VSQI), Vietnam
14:00 - 14:30 | Experience sharing of Malaysia on Refrigerator/Freezer Energy
Efficiency Improvement
— Mr. ChokSer Gan, Cooling Innovation Sdn Bhd Malaysian
Air-Conditioning & Refrigeration Association (MACRA),
Malaysia
14:30 — 15:00 | Coffee Break
15:00 - 16:00 | Panel Discussion and Conclusion for Review of Experience and Best
Practices
— By Project Manager and Technical Woking Group Member
Closing of the Workshop
16:00 —17:00 | Technical Expert Group Meeting
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Yoshiaki Fujiki : d;
Section Manager J

Refrigerator Design Department

tachi Consumer Products (Thailand),Ltd.

/1 Moo 9 Tambol Nongki, Tol : +66-3728-4000 Ext.2226 Fax:+66-3745-5152
1phur Kabinburi, Prachinburi, Mobile : +66-98-381-8717

siland 25110 E-mail : yoshiaki.fujiki.df@hitachi.com
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http://www.tier.org.tw
F—ERUE - 04144198

Assoc. Prof. Dr. Gan Chin Kim
Coordinator (Center of Excellence)
Centre for Research Innovation & Management

Tel: +606-555 2322 | Hip: +6017-360 5282 | Fox: +606-555 2266
E-moil : ckgan@utem.edu.my

Energy Efficiency EMSD

Ir YU Wai-lee, Willy

BEng(Hons), MSc, CEng, MIMechE, MHKIE, RPE
Electrical & Mechanical Engineer

Electrical and Mechanical Services Deportment

Government of the Hong Kong Special Administrative Region
3 Kai Shing Street, Kowloon, Hong Kong

Tel:(852) 2808 3396 Fox:(852) 2890 6081
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Hironao Kamaya

Deputy Department Manager
Refrigerator Design Department

®Hitachi C Prodi (Thailand), Ltd.
610/1 Moo 9 Tambol Nongki, Amphur Kabinburi,
Prachinburi, Thailand 25110

Tel : +66-3728-4000 Ext. 2409 Fax : +66-3745-5152
Mobile : +66-99-504-6328 &
E-mail : hironao.kamaya.dq @ hitachi.com

EMSD €3

POON Kwok-ying, Raymond

Assistont Director/ Electricity & Energy Efficiency

Electrical ond Mechanical Services Department

Govemment of the Hong Kong Special Administrative Region
3 Kai Shing Sheet, Kowloon, Hong Kong

Tel: (852) 2808 3818 Fox: (852) 2157 0107
rkypoon@emsd.gov.hk www.emsd.gov.hk

China Academy of Building Research
RIS THERRR

Institute of Building Environment and Energy

P ARG AR T

YANG XINYAN AL =HREB30S, 100013

No.30 Beisanhuandonglu.beijing, 100013,China
Tel:(8610)64693039

Mobile: 13651251082

Web:www.cabr.com.cn
E-mail:yangxinyan915@126.com

RIS Associate Professor

JEAN-MARC ALEXANDRE

Programme Coordinator Lighting - Asia-Pacific

Phone: +66 84 111 9283
jeanmarcalexandre@gmail.com

Energy Effcency (€3 EMSD

LAW Kim-ming, Lawrence

BEng(Hon), MSc(EnvMan), MSc(IBTM), MHKIE
Senior Engineer

Electrical and Mechanical Services Department
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MARISSA P. CEREZO
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Renewable Energy Management Bureau

DEPARTMENT OF ENERGY  Tel. Nos.  : (63-2) 840-2175

Energy Center, Rizal Drive (63-2) 479-2900 ext. 412
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Department of Alternative
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MINISTRY OF ENERGY

Narapandra Yamalee
Director

Work Plan Division
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Senior Research Fellow
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Tel: (65) 6516 2000
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http://www.esi.nus.edu.sg

BETR WS ERE wETRS

Ihebh=s
/b/@\%f‘% i
ERIUBTRE

SERTEEBET
BENEBRRE 3 F
855 ¢ (852) 2808 3295
E : (852) 2890 6081
yshum@emsd.govhk - www.emsd.gov.hk

égti:;g::i:ci:f%ooperation 4‘% AP ERC

Alexey KABALINSKIY

Researcher
ASIA PACIFIC ENERGY RESEARCH CENTRE (APERC)

THE INSTITUTE OF ENERGY ECONOMICS, JAPAN
INUI BLDG., KACHIDOKTI 11F, 1-13-1 KACHIDOKI
CHUO-KU. TOKYO 104-0054 JAPAN
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List of Acronyms

Acronyms Full Name
APEC Asia-Pacific Economic Coopeation
APERC Asia-Pacific Energy Research Center
APP Asia Pacific Partnership
ASEAN Association of Southeast Asian Nations
BAU Business as usual
BOE Bureau of Energy, Chinese Taipel
CLASP Collaborative Labeling and Appliance Standards Program
CSC China Standards Certification Center
Department of Alternative Energy Development and Efficiency,
DEDE .
Thailand
ECCJ Energy Conservation Center of Japan
EE Energy Efficiency or Energy-Efficient
EECA Energy Efficiency and Conservation Authority, New Zealand
Ener Efficiency 1in  Domestic Appliances and Lightin
EEDAL (confeience) ’ > .
EEI Electrical and Electronics Institute, Thailand
EGEDA the Expert Group on Energy Data and Analysis
EGEE&C Expert Group on Energy Efficiency and Conservation, APEC
EGNRET Expert Group on New and Renewable Energy Technologies, APEC
ELI Efficent Lighting Initiative
EMM Energy Ministers Meeting, APEC
EMSD Electrical and Mechanical Services Department, Hong Kong
ENCON Fund Energy | Conservation Promotion Fund, Institute for Industrial
Productivity
EnMS Energy management systems
ESCO Energy Services Company
ESIS Energy Standards Information System, APEC
ESTO internal Energy Statistics & Training Office
EWG Energy Working Group
GMEE Global Motor Energy Efficiency
HEPS High Enery Performance Standards
[EA International Energy Agency
IEC International Electrotechnical Commission
IFC International Finance Corporation
[FIA International Federation of Inspection Agencies
IPEEC International Partnership for Energy Efficiency Cooperation
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IRENA International Renewable Energy Agency

ITR Industry Trade and Resources (Australia)

ITRI Industrial Technology Research Institute

JIS Japanese Industrial Standards

KEMCO Korea Energy Management Company

KTOE Kilotons of Oil Equivalent

LBNL Lawrence Berkeley National Laboratory

LED Light-Emitting Diodes

LEED Leadership in Energy and Environmental Design

MACRA Malaysian Air Conditioning and Refrigeration Association

MEPS Minimum Energy Performance Standards

METI Ministry of Economy Trade and Industry (Japan)

MOEA Ministry of Economic Affairs (Chinese Taipei)

NAECA National Appliance Energy Conservation Act, USA

NDRC National Development and Reform Commission (China)

NEDO New Energy and Industrial Development Organization (Japan)

NEECS National Energy Efficiency & Conservation Strategy (NZ)

NEMA National Electrical Manufacturers Association, USA

PennIUR Penn Institute for Urban Research

PREE Peer Review on Energy Efficiency

PV Photovoltaic

REEEP Renewable Energy and Energy Efficiency Partnership

SCSC Sub-Committee on Standards and Conformance

SEAD Super-efficient Equipment and Appliance Deployment

SOM Senior Official’ s Meeting, APEC

SOPAC South Pacific Applied Geoscience Commission

TILF Trade and Investment Liberalization Fund

TISI Thai Industrial Standards Institute, Thailand

TOR Terms of Reference

TPES Total Primary Energy Supply

UN ESCAP Uni.te'd Nations Economic and Social Commission for Asia and the
Pacific

UNDP United Nations Development Program

USAID United States Agency for International Development

USD US dollars

VSQI Vietnam Standards and Quality Institute

WESIS World Energy Standards Information System
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A

Equipment Energy Efficiency Management
Programs in Chinese Taipei

Henry Shin-Hang Lo
Industrial Technology Research Institute
Green Energy and Environment Research Laboratories

Sep. 17, 2018

Cogyrigh: 2018 MR

P, rseann

Outline

* Energy efficiency (EE) situation in Chinese Taipei
* Equipment energy management in Chinese Taipei
¢ EE promotion measures

¢ Achievements of the most recent incentive program

Cogyrigh: 2018 MR

P, rseann

Energy Efficiency Situation in

Chinese Taipei

Cogyrigh: 2018 MR
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£ o Energy Efficiency Improvement Target

« Sustainable Energy Policy Framework:
Energy efficiency improves at least 2% per year from 2008, to reduce the
energy intensity no lessthan 20% in 2015 related to year 2005, and further
reduction to at least 50% in 2025 with technology breakthroughs and effective
supporting measures.

(fuosimilice NTD)
2

Zaze year 2003

arget

T
(it PSSR ERDESES AR

Copyright 2018 MR 4

IREHHRR
[t Energy Efficiency Management Strategy

* 7 key strategic themes toward National Energy Saving Target

National Energy Saving Target |

lower

suod Aflaua uo pedul|

UolIeAlE

higher

Copyright 2018 MR

IRBWHRR
£ omm Chinese Taipei Energy Efficiency Status (1/3)

* In 2017, Chinese Taipei Energy intensity was 5.22 (LOE /1000NTD),
improved by 23.8% from 2005.

XLOE/miilion NTD
723
Sl v, Sl
- P 2007~2017
2 622 629 \';3;“5'87 sg2 564 £acs
W Tam TG4 sm s sy guerail
SIS national 271%
L . AHIFE onai
ndust
¥ 395%
sector
070 069 065 066 063 061 051 080 080 059 058Service
-1.77%

sactor

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

Source: BOE (2015], Montniy Energy Statistics.
Copyright 2013 MR
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£ Chinese Taipei Energy Efficiency Status (2/3)

= The Energy intensity in Chinese Taipei is closed to global average; but there is
still a gap between developed countries and Chinese Taipei. In recent years, our
energy intensity has greatly improved and the magnitude of improvement is
better than most countries.

final energy intensity in 2014 of annual average improvement in energy intensity from
major countriesin the world 2000 to 2014
0120 35%
e 20% L]
= 23%
& oo *
s 20% =
H ]
& oo 15% " = L ]
0040 10%
. =
0%
0020
0.0%
0.000 Y R S A (R ¢ oA 3
I P & e "

O F

Source: WEC (2018
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r IREWFRR
£ Chinese Taipei Energy Efficiency Status (3/3)

* Withimprovement of energy efficiency, the energy consumption
growth rate has been effectively contained.
— The energy and electricity consumption growth rates are lower than that of
GDP in Chinese Taipei. The data revealsthatChinese Taipei's energy
consumption and GDP are moving toward decoupling.

200 —+—Energy Consump ton GDP
TS ) (CAGR 3.45%)
120 —— Blectrcity Consumption -
Electricity pi=s
150 (CAGR 2.34%) >
' .

/ gt
10 P e
2

120 'f:'/ Energy
‘/, (CAGR 1.97%)
100 o
i)
S ER R RN E RN EEEE NR e
D EEEEEEEEEEEEEBREEEGE
Source: 30E (2015), Monty Energy Stevstis. EE2REBEERSEESRESERE

Copyright 2018 MR
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Equipment Energy Management in

Chinese Taipei

Cogyrigh: 2018 MR
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Eniargy Efficiency (EE) Management Programs

B Mandatory Programs

* Minimum energy performance standard (MEPS)
* Energy efficiency ranking labeling

* Energy management and audit
M Voluntary programs

* Energy conservation labeling

* Public awareness, education and promotion
* Incentive programs

Equipment EE Management
ChineseNational Standards

Chinese Taipei Accreditation Foundation

@ Bureauof Standards, ~. Testing Lab
Metrology & Inspection @ Accreditation
(BSMI), MOEA 5

Comparative
Labeling
(Mandatory)

(14 products)

Energy Management by
Bureau of Energy, MOEA

)

inimum Energy

s Energy !
\ Pasforancs (Administrated by ITRI) Comsrosation:: J
N Standard Labeling Vi
" : (MEPS) (Voluntary)."'
125 products) (51 produtts)

EE programs MEPS EE Ranking Labefing Energy Conservetion lsbefing
Category Mangstory {1520) Mandatory (2003) Voluntary (2001)

o Energy Mansgement Enerzy e for the Operation of Energy
Regulations Low Artice 14 Law Artice 12 Comsaryation Lael Program, S0E, MOEA
Regulstions o

B romuigated Aug. 8, 1520 Promuigated March S, 2005
Revised Dnmdl Revised July 8, 2009 g oy e o Revised Aug. 29, 2008
Furhorky 08 /25M 508 50z
Mein P To stop the import and sale T provice consumers the ® manfacturers to prodace high
i l_ of low energy emicency nformation of products’ energy £E products and to promote these products
Riction products. consumption and efficency 10 consumers.
The criteria of MEPS set by Products’ Energy Ecency E 5 3 -
2 B0E and enforced by E5MI Ranking regulations promuigated ERCTEY 521%1 e
Execution in than nationsl standards or MEPS, or is in the
foliow the lsw of “The by B0E and the manufacturers are 20% 1o 30% ¢
Progress Commosity inspaction A" by |  reguired to rezistar resuismg | 107 20% 10 30 marketed energy-eticent
B3V products with B0E. products.
Py Phase out the Dottom 15% © - s Re-edjust the top 20% to 30% enerzy
Revision . Re-edjust the ranking levels .
5 20% enargy emicency < eficient product groups based on new MEPS
Guidefines progucts, according to new MEPS. S ekt it
3 Surces of togy
Copyright 2018 MR

3 surces of Saedata, Miciclogy, en8 mpesice

74



Mandatory EE Management Programs

B e
Policy ‘m' £E Ranking Labefing
N Dme S December, 1280 Juby 2008
| Sptemetation)
Manufacturers and importers are obliged to apply Provide consumers with useful information
Rurpase in advance for compliance certification when choosing among various models
Jtem 25 product categories 14 product cates:
1. Air Conditioners (hange EER to CSPF| 1. Air Conartioners |2016.0101RV) i
2. satrigerstors @ 2. Refrigerstor/freszer (20120101RV) |
3. Denumidifiers 3. Automodiles (2010.7.1)
4. Floorescence Lamps 4. Motorcycies (2010.7.1)
3. Bamiast for Fluorescent Lamps. 5. Dedwmadifiers (2012.01.01RV)
5. Compact fiorescent lamps 6. Serpaliasted fuorescent lamps (2011.7.1)
7. Froorescent Lamps with embecded daliasts 7. nstantaneous Gas Water Heaters (201212 5]
2. Incancescent DuDs 2. Gas Stoves|2012.12.08)
S. Blectric Hot Water Pots S. Electric hot water pots {2013.01.01)
10. Electric Storage Tank Water Hestes 10.Electric Storage Tank Water Hesters {2013.10.01]
11. Warm-Hot Drinking Water Dispensers 11 Driniing Water Disp {2015.12.01)
12. Crillec-Warm-+Hot Drinking Water Disp 12 Oni Drinking Water Dispensers
Product 13, Venices {2015.12.01)
14 Motorcyces 13 Warm-Hot Drinking Water Fountain [2012.01.01)
13. Fishing vessel engines 14 Chiles-Warm-Hot Drinking Water Fountsin
15. Lowsoltage singlephase induction motors {2012.01.01)
17. Lowvoltage threephase squirre-cage induction motors.
12.LED Lamps
15, Air-condition systems
20. Soilers
Z1. WarmrHot Drinking Water Dispensers
22. Crillec-Warm-+Hot Drinking Water Dispensers
23. Warm-Hot Drinking Water Fountain
2¢.Oni Drinking Water Fountain
e 23, Water dispenser suoplied by peckazed orinking weter
IRZMARR
m:’f:;., Voluntary EE Management Program
Policy Energy Conservation Labefing ({ECL)
B ree ot December, 2001
Snplenentation”
Encourage consumers to buy high-efficiency prod andto market of
Siposs efficient products
item . 51 product i
1. Asr Conditioners 25.3ndoor Light Fortures
Z. Refrigerators 27.ntegrated Stereos
3. Dehumidifiers 23.Compact Fiuorescent Lamps 0
4. Circulation Fans 29.Copy machines
3. Washing Machines 20Printers
. Ciothes Dryers 31Air Cleaners
7. Fiuorescence Lamps 3Z Luminaires for road and street lighting
8. Hand Dryers 33Ventilating Fans for Sath Room Use
S. Hair Dryers 34 Ventilating Fans for Wincow Type
10.Warm-Hot Drinking Water D £ =
1.0 Drinking Water Disp 35.Desktop Computers
120w ‘Water Fountain 37 Air Soarce Hest Pump Water Heater
Prod 13.Warm-+Hot Water Fountain Machines 33 Range Hoods
14.Venices 39.Microwave Ovens
. 40 4xial fiow Fans
15.Fiuorescent Lamps with embedded ballasts 41 Centrifiyzai fan
17.Gas buming cooking appiil 42 Sallast for Floorescent Lamps
13 instantaneous Gas Burning Water Heaters 43 Blectric Ovens
19 Electric Cookers 44 Electric Storage Tank Boiling Water Hesters
20.Electric Storage Tank Water Heaters 43.LED planar lamp
21 Blectric Hot Water Fots 45150 Lamps
22.5xit Lights and Emergency Direction Lignts LTVEIUPS
23 Teievisions 43. High bay Luminaire
24 Displays 43. Down lignt Luminsire
235.0VD Recorder and Player 30. Office and Business Ares Luminaire
com. 31. incoor parking iot smart lighting fixtures i
IRZMARR
s o gy
Bt e

Revising Process of ECL

Collect product
information

Evaluate current
testing method

Sample testing and

data analysis

Manufacturer
consultation

Expert consultation

Copyright 2018 MR
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Propose new
standards

Committee
consultation

Announce new
standards

Implementation




e ot
Market Surveillance in ECL program

Measures ke Process Flow 5

1. Check test atleast 900 product
items every year. The manufacturers i Necessary amendmentto the
in eachproduct itemwillbe management work
randomly selectedfor checktest.
2. Audit at least 4200 retailstoresfor 1 l 2 l 3. l
the correct usage ofthe labels.
Energy Retail Website
3. Audit websitesof the manufacturers Efficiency Stor_e Audit
and internet sales websiteforthe Check Test Audit

correct usageofthelabels | |

4. Review outcomesofthe
management and make necessary
amendment to the measures

AnnualR

\\ \

Copyright 2018 MR
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£ === MEPS for Drinking Water Fountain
» History:
Warm-Hot & Chilled-Warmm-Hot Drinking Water Fountain
standard has taken effect in Jam. 01 2018.

» Test method:
CNS 3910 Drinking Water Fountain for piping water supply under
60L/h with electric heaterfor hot water and refrigeration/TE system
for chilled water

» Energy Efficiency Standard: (MEPS) e

Warm-Hot Type Chilled-Warm-Hot Type
Normalized Standing Loss | Standing Loss per 24h Ex (kWh)
per 24h E.os (KWh)

MEPS 0.053xV;+0.750 0.09xV;+0.45

Notes:

Vo= VK HVaxK)3

V), is the nameplate values of hot-water tank(unit * liter); K;= (Th-Tamb)/ (100 —Tamb)

V3 is the nameplate values of iced-water tank(unit * liter); K;=(Tamb —Tc)/ (Tamb)

Testing and calculation of normalized standing loss per 24h (Est ’24) & standing loss (Ez4)
coorpBAig@mply with CNS 3910 in Chinese Taipei.

P e Drinking Water Fountain
(has taken effect in Jan. 01 2018)
@ Energy efficiency grade labeling requirements for Warm-Hot Type

Energy Efficiency | Normalized Standing Loss per 24h, Est,24

_Rating (kWh)
Class | Ey2e =0,032V+0.450
Class2 | 0.032V30450<Eu S0.037V40.525

Class 3 0.037V4+0.525 <Ey3¢ = 0.042V+0.600
Class 4 0.042V+0.600 < E,; 5, = 0.048V+0.675
Classs | 0.048V+0.675 :0.053xV0. 750

S1.24 =

@ Energy efficiency grade labeling requirements for Chilled-Warm-Hot Type

Energy Efficiency Rating 24-hr Energy Consumption E;, (kWh)
. Class 1 E70=0.054x\,, +0.270
Class 2 00545V, 40270 < E+ £ 0.063%V,, +0.315 i
Class 3 0,063V, +0.315 < Ez = 0.072xV,, +0.360
Class 4 70,072 xVee ~707.:3(>0 *' li;.i'-;.i.;);{: \ - -0,-;(;;
Class § 0.081%Ve; +0.405 <Es = 0. 09xV.40. 45
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P7 IX8UE%% Electric Refrigerators and Freezers

» Revised energy efficiency grade labeling regulation has taken effect in Jan, 01
2018, but MEPS keeps as the same as carried outin 2011.
» Testand calculate actual energy factor (EF.) values of refrigerator according to
CNS 2062. (EF=Vyy/ energy consumptionfor 30 days)

» MEPS Product class MEPS for EF(L/EWh/month) |
" q H % T N £ =
or V<400L (automatic defrost) EF=Vi(0.037V+24.3)
irculati type ra . =
lFor V2400L (automatic dafrost) EF=V/(0.031V+21.0)
[Direct cooled refrigerator-fraazers for ¥
[V<400L (mamsal dafrost) EF=V/(0.033V+19.7)
[Diract cooled rafnzerator-fraezars for :
[V2400L (mamal defrost) EF=V/(0.029V+17.0)
Refrigeraton EF=V/(0.033V+15.8)
» Energy efficiency grade labeling regulation
Productclass| Grade 3 Grade 4 Grade 3 Grade 2 Grade 1
Fan-Type&

Diroct MEPS £EF< MEPSx115% £EF<] MEPSx130%< | MEPSx145%< EFz
Cooled T;‘pe MEPSx115% | MEPSx130% [EF<MEPSx145%|EF< MEPSx160%|MEPSx160%

Refrigerator | MEPS <EF< [MEPSx118% <EF<] MEPSx136%< | MEPSx154%< EFz
only MEPSx118% | MEPSx136% EF<MEPSX154%EF<I\M172%’I\EPSX172%
Copyrigrt 2018 TR

Pz I28UE%% Electric Refrigerators and Freezers

» Energy Consumption Comparison for MEPS & the energy
efficiency grade labeling standard

25
Based on MEPS2011 of refrigerator/freezer in

= " Chinese Taipei
g ' Test Conditions: 30C, 75%RH for 24hrs, Vtotal=560L,
B : Veq=664L (CNS 2062)
T 15 ¢
% : 1.22 115
g =] 3 0.96 i
13 1 - <
S
& os
@
& ‘

53

MEPS2006 MEPS2011 Grade2  Gradel New Grade 2New Grade 1
(2010-2017) (since Jan. 2018)

Copyrght 2013 TR
P i Dehumidifier

» Revised energy efficiency grade labeling regulation has taken effectin
Jan. 01 2018, but MEPS keeps as the same as carried out in 2011.

» Test and calculate actual energy factor (E.F.) values of dehumidifier
according to CNS 12492 (EF= Capacity / energy consumption)

> MEPS Rated Capacity Cr (L/day) MEPS for EF (L/kWh)
Ce=6 1.10
6<Crs12 120
Cr>12 140
» Energy efficiency grade = o0 Grade 1
labeling regulation o A2
4K ok Y "% Grade 3
o % Grade 2

% “Grade 3
0% nGrade &

N
= S Sl |
19% 1 & S o ;
ol - ..-’.& vers o | B500

“Z6 6elr %12 Gy nty (L/d)
wosmgen svis i Old Program (2011~2017)

$
ESEREERERE
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: Self-ballasted LED bulbs
> History:

Revised MEPS for self-ballasted LED lamps standard w

will be taken effect in 2020.

» Test method: g
CNS 15630 Self-ballasted LED lamps for general lighting services
with supply voltages > 50 V —Performance requirements

» Energy Efficiency Standard: (MEPS) e

” N Directional
M:;';m Self-ballasted LED lamps Selfballasted LED lamps
efficacy Light Output | Lizht Output <200 Light Lamps Lamps
(Im'W) >200 Lumens, and™> 50 | Output=50 | diameter > | diameter =
Lumens Lumens Lumens 50.8 mm 50.8mm
F2700
F3000
ma 105 75 50 9% 80
F5000
F6500
IREAFRE & F=m
f)wl-lﬁf’ Electric Rice Cooker
story:
Minimum Energy Performance Standard and Energy Efficiency Rating
Labelling and Inspection of Electric Rice Cookers will be taken effect in 2020.
St methods e Table | MEPS for Elctric Rice Cookers

CNS 2518 "Electric Rice Cookers"” MEPS for thermal efficiency value (%)

. 720

» Energy Efficiency Standard:

Nowe

1 The Flectrw Rice Cookers & o i Ui e Uhose he

defintsm i CNS 2518 The endaulatod thermal ¢fficsency valie shall be sosnsbed off w0
one decrmml place Thermal efficiene st %) oguabs the cooker hoating
Copaoity U N semaible vnt copacity (Q1 = Wik phes latent hont capaaity (02 + Wh))
divided by Total emergy conmumptiond 1. W)
sennible hout and latent hoat are defined try the folbow ing eguation
sannible howt capacity Q= L 16(W W (T=T0)

Itaomt hont cmpactty Q) Aw 0 6269

Wi T s of distillod water o1 0 mabe of 0% of eooker ‘s nner container (kg)

i Wi T mas oF distillod watey sdded o thwe outer contmner (ky)
* s /W0 el disithod water Semperanare (T )

13 ¢ highest destilied waler lwmperanne (U )
AW walor evapouston )
) The tostant thermal ¢ fMicsemey vaboe shiall st b bower than the standant value shown in

the table abwrve The testedd valise stumild he ot Towst 979 or e of the prodoct
Copyright 2012 MR dostared value Taoth costeria st be met

£ o Electric Rice Cooker

Table 2 Encrgy efficiency rating standard requirements for Electric Rice Cookers

Encrgy efficiency rating Thermal efficiency value (%)
Class | . 90.0
Class 2 . 85.0
Class 3 80.0
Class 4 . 76.0
Class § 72.0
WTO/TBT G/TBT/N/TPKM/299

Please note this notification was submitted to the WTO on 30 October 2017.

Copyright 2018 TR
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o LANERR - Water dispenser supplied by
> Historv: packaged drinking water
Minimum Energy Performance Standard will be taken effect in 2020.

» Test method:
CNS 15929 "Water dispenser supplied by packaged drinking water"

» Energy Efficiency Standard: e

Table | MEPS for Hot-Warm Type

Ey2¢ (kWh)
0. 152xV+0. 99

Note *
1. Vis the declared value of hot-water tank. V shall be rounded off 10 one decimal place

Achievements of the most recent
incentive program

Dec. 2015-March 2016
Rebate program

Energy Conservation Labeling Website @

More than 86 million visits to the Energy Conservation Labeling Website have
been registered as of September 2018. It is about 900 thousand visits per month.

Information

51 £ra0UCL Categiriet VMMM 30 MEDHING  » ALOIIEG Heve

ellas 1o 7362 pros WA S17 Drand nammes aor svaltable 1o sefection
Purchasng here

Feature Reports

http:/fwww.energylabel.org.tw/
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Achievements of EE Ranking Labeling Program

(AC and refrigerator as examples)
® The market share of ranking 1 and 2 ACs increased dramatically from 14.1% in 2010
t087.5% in 2016. (New AC standard takeseffect from 2016)
® The market shareof ranking 1 and 2 refrigerators increased dramaticaly from 3.1% in
2010 t0 98.8% in 2016. (New refrigerator standard takeseffect from 2018)
® Therebate program boosted the market share of high efficiency productsin 2011 and
2012,

market shareof ACs market shareof refrigerstors

Thank you for your attention

Copyright 2018 MR B

80



