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B2 FEMIRBALESFZHOT- OO HREHEFELTER (vL—v 7
E 7 7 T 7=V BT DG DB — 3 KA AT 72 il 35 i) B FL R
TR RERY (77 I — i — HEE) )

2 EBONE

< LB BN ET S~ L= T EEH S 77V T —)L
%, ALER7ZT T 180 I, B b EH DL L 123 HAEHMZ D, HET U7
THOHEBORE T TH 5, £7-. 2009 FEORMEEE T —~ o ZFEIE

(Climate Change Performance Index) (ZBWTELTEF 2 THY , pEE
L b, RAEFERML X ORAESHBMH O 2 LX— L E)OEE &N
HIMEAIC S B,

77 I T —uiiiE, 2030 4 £ TIZ GDP JREANL & T0%HIIE 5 7= 1244
W7 7 a2 ESDT- [Kuala Lumpur Low—Carbon Society Blue Print
2030) &, 7T TN —)VTTORE ZE X EEHT 5 IEERIEEHE Structure
Plan 2040 OREIZEE L THl& & LTS L, RRFBEOR DA T O FHE C 23
ftbansd X iz ->Tun5s,

AREHEITHEFE L 7 T IV T — O MEEREL LT, 7770
V= VT EB T DR B TR IS N T2 E R A S O EBL O - A
W) DB = X HEMEILR D D RN A T HEER & E DOEIR L NZE DT
VBT OFBIT & AFREME 2 B FIC D D IR =0 ENT TRETT 2 b O
ThHD,

SRR, A A~SOET=X - B3 H Y AT LAOEA L HLTEE
TAREIHEMEE 2 55E, BUGEHROREICEB L, 77 77 —LifilciE L
OB TR B R E R T AR EED -, (EE4 -1 (1) ~
(3) . 4—2 (1), (2))

W, R A~OREBIR A D72, 7T T 7 — VAR D
W& Hish (FBPT. Wbt, "7 v, F85%) IO L, ZERFEH HE
REZRNF—HEEORZTVWHREZRE L7, (HHEE4—1— (4))

W2, TVTOREMEATHIORRL LD Z ERHFFSNDE I T IV T —
NHOEBR =R AT O TV AOKFE2 R Lie, ZOfE%E, 2050 % T
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3.1 ~lL—IT7oO%ER T

~ L= T EARE < AT)LE T 2 EVE U IC R LR 28 U TE < B
1% 32°C, KX 22CETLO TR, HERFFIT Y 6 B, A & g
PRV, —F. BUZ—MMIcs < BRERIEE =27 )V — MEEZZH LT
B CIIEE L < ZEERIE S E L STV D,

32 L=y TOEHEK

U= TIEEERI AL —EREA L, AL T A, LV DbiF LNG O
FEREHETH L, =XV F—MlgHETH L~ L— T I EEGDOER
B E A AMERERICEHIC ZEEZRT A, 10 R~ L— v T il

(2011~15 1) THEK « LNG OFIHILK, KIIBRFEOfedE, BERR AR KT
AT ORRF 2 ED, BIRODBILICE DIz, & 11Kk~ L— 7 it

(2016 4F-~20 ) TIXFHAERREZRLF—~DOT 7 MEEITF TN, 2025 4
F TCICRBEBHREIRIRIZHO D AR RV —DEREZ 1% (2018 F-1H)
M6 20%I251 & BT 5 BEERRE Lz, AR R/LF —1E L TEIF 2 %
M3 57, ANMERE EHEEE LT 5= /L X —B%T (SEDA/
Sustainable Energy Development Agency) % a% 7. 4= & [E &S B Bl A

(FiT) #& A L7,

<~ L — U7 CIIREBMHOALB BN INTE Y, EELEMIT TNB,

ESB. Sarawak Energy Berhad @ 3 #1:i(Z & 0 #ulfsiZEH S Cnb, 39
DENEED S L, FEMTOMRAEEZIT O TNB 2k b K&V, FIiT &
ANTHTY . BEMEEORE &7 o ERe 2 A~ OFE ) HE &2 300kWh LA k=
DHEHZEDOEIEED 1.6% 02 LE- 72, BHHlYRThHL R ¥—FK
B2 (Energy Commission) (%, Z#UE TIZHF%L 10,000 {4, BEAEIZLT
598mW ZFBF L TV DA, KPS A~ AGRBEE ARV R A i
M, ==y THEEHE T TN, v L= TR RSN TN E
DETHNTND, TEINTCREREOE Y TLLRIZHFEFEDR o722
&L MIENPRNR LIEZ & BICREDE Srv O iG ks 23 T % L7272 OB IX
2017 FLUERG AR BIZCB W THIRFIBENZ T x5 L Licxy hmxL¥
— A —%1 7 (NEM, Net Energy Metering) . A4 Y —7—3%&E (LSS,
Large Scale Solar) (28] ¥z 72, NEM OFHAEIL, BEMEHEOEKESCK
B EOENTIE D IZ L » TEKMAPEHKTE, LSS ITL VAR ERIIRNEE
DODHEAFBT RN —ZAET LI ENTEDL LI T o7z, MiZh BRIHE
Ty T ARREBHRELICERE —EHREET LY —TF— U =T U 7 BIER
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EAIN TS, NEM 1% 2021 £ SR EH ST OFR A OEY 2 — (T E. B
FEY), PEEENVOHRINGRET D TETH D,

3.3 L —V T OEBTRER

~ L= U T E D D THRAGEH 2R iR OMERFIC B 72 ¥ 228 B THRAI 72 = 1 /L
F &AL ENTHITRAE LTV, hE & S TREWBREH B 423 [E E
IHRIC K& 728 LE 720 | BH= XX —ORREEIZET 2 80 (2008
) D T ST,

2010 FTiF = R LF— « BEEHIN - /K4 (Ministry of Energy, Green
Technology and Water) 23 EF /1T 3% /L X — D3RI EEIZES 3 D178
(NEEAP / National Energy Efficiency Action Plan) #KE L. ¥MIZ L -> T
B D8RR ORI, B, BEZERT 27O 25t R 4 BR
FINZEVIAAT, NEEAP IZXhiE, <~ L —3 7 TIEEETMDE = 2 RKT
VA NADPRKREL, FFITEA U MNEESPAMEENBEE Th D, RAELTME
FORAEFIERMA O = 2L F—HE EITRBETEENCHS L T8t 2 5 L E
S, RIET R X —2hF A (MEPS) N7 o EmEELY & e il

(5FEE) (A Sz, MEPS 134 & 72 s =T O 2 BZ 72T uE
RO WRIKOEZ ED, B2 B2 WSRO £ U IO ORTE )
Bohs,

HEEFEITTDHANMEBKRT 2720, TRV —FELOEEDL &
UNIDO, UNEP % [E BB D 388 T~ R BEWHE DN i S iz, BIFET
IZ. SEDA., 7'V —77 ) a v —/%t (Green Technology Corporation) & X
M OWHEMBI DN B 25 kX, =X —FHEOE = R 2 WO F R %
HTND, ~vLb— 7 TIEE% 6 52 H T 3,000,000 kWh LA EiE#E§ 2 F
A= X —EHRL2RET H2REZA L, BURA T 1444 A8 I T
W5h,

— B DE R E LT 5 72D Energy Efficiency Conservation Act

(EECA) @ 2021 FEH1 DHRIR, 2022 - 0ifT 4 B 45 L CHAIEREH 1 D S i
TW%, EECA IMERDOENTINZ TEYNOBOMER b BIHIx G s L, =x
NX—EREREOBENMEHNED LREZ FTIF THRELILT L TETH D,



3.4 <L —3T7 OKELEEBOR

~ L —3 7 O bR EOKRPEHEIT 248,195GgC02 (2014 4F) | 54% T
FOLFX—E, 25% D3 EEE T, 9% N BE D kT 5, RAEZEGM &
RAEFEBMITZNEN 1 %I E 720,

3-1: Hiahllo bR =PEH & (2014 4-H)
Hih o TREEENCE T 5 EESE AR ) 123D <5 2 mIREmR S E

~ L=y T7 Tl X — - RARERE (Ministry of Energy and Natural
Resources) . ERE: « /K% (Ministry of Environment and Water) 723& £/
U CRUIEZEEXRIZH D A, #J7 BIsIR3 R 2581 3EE - T BUNE

(Ministry of Housing and Local Government) &5, #ilz1E, —ffbix

FRHEHBEDOFE Y — VEE M > TH T ORRFEHZ~OBITEZ RS D~ L —
VT ODEFER “IRREH T OMHA” (Low Carbon Cities Framework) 1%
T2 - MFBUFEPNEEES 5,

@& L LT, ~b—y T HEOEYMOE = 2 2Wr & ST E O
D T % SEDA 73 UNDP D322 7278 b, 1564 OHT BIBIEETO
BIRFILDOTA FTA > Lind “EFRERFMH T~ A2 —7F (2021~



30) 7 (National Low Carbon Cities Masterplan (2021~30))Z R EH TH

%5, SEDA & UNDP DO luti# (2, Iskandar Regional Development Authority
(IRDA). Petaling Jaya City Council MBPJ) . Hang Tuah Jaya
Municipality Council, Kajang Municipality Council & Shah Alam City
Council ZET /VHIBKE LTSML, FESORZBEIZIT= R LF— « KRG
WA, £ - TBNE., RiEAE b4 2HERD,

35 U=y EAT 4 OEKEE

T — R R OERG ATRE R BRI C ) — T Y ) a =N Rk
FNIREL, v L=y 7 TREROHEN O—> & LTI SN TV D, EFE
7Y — HARERIR I, BV RCR DR &[RRI = RV X — O FHER ORI, F
KR OI-DDOREREZHIE L TR, R RV —C/—EY . BEEY
B, WS BEE T D B RS A AT S, 2014 FEICIZ T Y —
T aP—ROILRIMbDT=0IC, TV —r T ) u Y —RELE
ANTHEED 7Y — g kR (ITA, Investment Tax Allowance) . 7' U —
T Y= —E AR AT LR AR OfiERiEkR (ITE, Income Tax
Exemption) 723E A Ii172,

INEZT CEMOREMRE LA 547 V) — » EVEHE S 2 T X7 HEE
<~ L —v 7 TEAZN, Green Building Index, GreenMark, Green Pass,
PWD Green Rating System ® 9 5, i~ L —3 T OEE LS V=T D
SRR E L7~ Green Building Index (GBDDOFRMENEL, ZNET
1144 R DOPEREE N~ v a VNI 2% T T b, GBLIZ= R /L ¥ —DF
IR, BEDSOKEROEHARE S L, BEEY & KEHEPMMEN TOHIIET
X —HMELS & BREFHE m W ATRENED N B | — IR AR SR O Rt

WZHEREITE 2\, — ., SEDA 23MESE9 % GreenPass (3= R /L X —{HE
B T LIRFBHEH EOHIBERE A EE & U CHHMiT 5729, KIkFOFEIE B
fE L9 % Low Carbon Cities Framework (2334 & 415, National Low
Carbon Cities Action Plan FZIC&N+ 2 5 >0 HIEEKRILZ, Wy
GreenPass 04> T A =41 7 A7 5 BEDOS I[ZHiH sk Z2 B8k L
TW5%, GreenPass ORI PLKTHUTA L2 FHIET S IR ISR 2



#23-1 : GreenPass MHi&H| OB GREM:

& eI
ol 39
GE 35 14
FREFEE (—MEO) 0
PEEEE (577 AO0X) 1
HES AT 77
BB ik 20
H£HEE (BE) 13
Z Dth, 23
Bk 187
Hi# . SEDA

Malaysia green building confederation (MGBC) %@ NGO DGR ER~D
BT T, Rkt T RERBFE TIESLEM OBFE LR EA TE 2R, v L —
T TIEHEM O X —EH A BT 2L RAFE LR, £, &Y
S L BRAETRRR DB =X A RT A4 Th 2D MS1525 GEETH) O EHLE
% R EVE A TSR S L7 IR TSR BTV D728 (184D 5 5 3 I
DAH) . M5 BIEIE 164 D FTAEY L 2 K[E D7 o7z, MS1525 1384
IZHEDETT IS INTHEY, BHFEOREY OUHEEZFHET DT Rm & 7
HHNRZ, F I TN S 7= FF i, JE~REREA 4000m2 O
Y MGG RUITIRE LI2Tod, BEEE VO KE D DBRIRIN L 7o Tz,

DR\ Te > T b7 V% Y ORIHiER T MS1525 Ol & 2h 5%
FARDABLDBFENTND, B HELYTE Y O R X —HE &

(kWh/m2/year) & L CHE L7-fEi¢® BEI (Building Energy Intensity)
ITE=F U DB S L 2009 420 10 FEfET 25% 1T AL 2019 HEIIE
146 kWh/m2/year L 72 ~7= . PE¥F /L® BEI 2% 200~300 kWh/m2/year
EHEE S LD e, MS15625 ORIRMHER SN FHIDO—2>TH 5,
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3-2 : AMfEEk O BEI OfE (7 b7 v v OFEH|) it . SEDA

Zero Energy Building (ZEB) N&ETEmINTEocd, ~L— 7T
IZ SEDA N HAE =R LVF—k ¥ — (ECCJ) LW/ L THAD ZEB DE
vl —UTICHEHALLY EERVHATEY, W TOETREFTROE
RFEEZ IS % BIERICR D L b,



4 I T7INV T — NV HHDORRZL AT A

41 ¥EHEOHED

WEAERE . AR A sk CHED TE 2 =% « (bR FBHIER RO R
MMz x5 & Ul B LRFBHIEIRE LS B I, 7T 7V 7 —AicEs
T AIRRFERZEH L T 7o, L 7 7 7 v =i X DK R
F AT A (T2KLLCS) 2Bz, 77 7/ 7 — )LhiMrE3 5 1995
DG D ﬁﬁ%ﬁﬁk#ﬁﬂ%%“ﬁ#é¢ IT TN T = LTHOTHE
PG LA =ik OB NICET A RaHcE - 72,

AR DY | <7L/~—>/77Il‘i AIRICEH > THEEO S ICBWTH % - i
BEMTA =0T T 4 TOMEREANZED TE /-, Malaysian standard
MS:1525, ANIHEWY OB = kA, FHMHE Green Building Index (GBI) @&
A, ZL T L—U T OEERER D FRE Al HE 70 8L THEREM OBZE & FIHIZ
BOFHA TS, 2305 L9 ICHBITENS>S>Hh 508, FNEFholEks2 0L
ODHIE (VAT L) ELTHRETDHA 2T 4 7H/NES L EHIIREN 72
VW, KXo T BEHESOREY) OREEELE 2T E OB EERIL s T I
—NAHDO=—XIvyF L TWNDH, KEXTIZZ T IV T —NTiOTAEY
DEZXNFX =R a2 @D LHIEOHEEEZBE T 5,

4.2 ¥EXOFEITIE

WEARRE X, HBA MERX DOFTEE - BEEUREU) DA — b &2 LR T 5 il BE D fH A
DLV EY =7 a vy TR Uiz, BRI THRECESDSE D D # A Tk
Brg s Brp kR 2LV TRAEENEEY BRI ESIE ) Ofkmalh 3 %
HFEE LR TE L CBY ., EBIChHZVEAINTZ THENTD D85
FERX DB =R « B4R O BT AT LAOEA L THRTEET X HAlT
THH” X “BESOEH X R ORI D 7”7 KON HIRRT > v v LD 5
Heqt ik 7 7 v T HICEN L, B R FEH RS RV — 1
BOHIEART v Va7 T IV TPV THICEET D 4 ODOBEY THEE L
oo 2O HEZAOHT 1955 HOTTHEY O T F X —{HEEDA X |k
UbHEERINTND

AR, RIEEICH RSO EN LI E 2 7 7 7 0 > 27— Vi o #ulsib:
SIS L7=b iz 52 2B L, BRI, &77»/7~wm&%k
DA TA U DFHEEBABRE L, 77 7V 77— )V & THOAHE i sk (2 2
F LW OBIEEZH ST Lz,



B 4-1: &7 MR 4 B

4.3 T INT—VTHOMBEOBR Y (HEE4—-1 (1) 4—2
(1) ))
T T T =)V 2000 DEESEY) Bt S & LT BRI 728 = R il E O
BEREEDDIZHT-D, T T4 0 DiEa Vb —AIC—RIOMEE TS
H~1 BIZ2F T 10 BEIf#E L ClioRkE BRIz xfih L,

X 4-2 1 A2 T A DR
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4.4 WEHEOREIE L TEAL

(fHREE4—1 (2))

DEEERER, TROBY, 7770 —VOHHEKED Y B, KR
TR —HEEDRKEWET UNiR 3 LoD 2E
M, BRI EE 72, TETF AR 4O, B0 1 HUTEEIC 223
WP HRE A T oty TEIHBEORNG LR L7207,

F A1 ®T VO FUER 5

= PR AR O SRR & T RE

TN R X5 ki ikas TR AKA B R

—TEEESFH | AHU 4,000,000 RM | 2021 4

%*ﬁ?% A | BB A 3,500,000 RM | 2021 4F
AR AHU

A P Blibkas. mAE, 10,000,000 RM | 2022 4F
ZeF AR~ AHU

et & — VRF D3 A 2,500,000 RM | 2021 4F

4 4-3 : BT E O ik fmikds
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4.5 RIGELOERELLEE L NET R - ok (RE4 -1
(3))

TREALOWMIE T 7 T V> T =N O A i O i ik OB L EE L

BT B ARRORE 2 AT,

4.5.1 B =R HE L OB E DR E

IT TN T = ATHDIRET X TOEYIIA—NVENTH D, TAEDITE
MIRIENEETTO%G ., TRV —HE &N 63% % 48 5 223 B es O &%)
A~ D LD BRI EROF B, Tk o 7 & e _TRSEIERE S mn 2 &
DV U7z, 720> T O 2SR O bR BRI & & =L X —1HE EOHITK
RT U AnEL BB LR A HE s~ L — 2 T
IZRE LT, 2F 0, IR0 L HithiE, REFEND bR FE
HESLSTZ RV —HEEOHIBA T vy Vet 2 HiETh b, Flo~vb
— U T SITFEB AT & SUblitiak A E CEBREDIAFET D & & DIy H1ER,
HRF 2 oD DR O LR E 23210, S — 2o —DICAH D
TRERN DB Z T2,

Heat source equipment

Applia Power COP .
. . . High
nce |Install Appliance Cooling input Boiler officienc
No |target| ation B Heat Source Appliance Model capacity [kw] unit | efficiency . 4
Symbol appliance
ed for| Year [RT] (rated (rated
) [kw]
repair value) value)
Degree of Implementation - — — —
The entirety 1465RT = 5 =
Sum Appliance for repair 310RT = 2 = =
Energy-savings = = = = 1,085kW
Audi
(Dunham
Water cooled
i@ o8t Buslh). . [Centrifugal (turbo) size <300RT 3 s I E00
Auditoriu
m)
Audi
Water cooled
2| O | 1998[(Trane). {60 gal (turbo) size <GOORT 155 109 ! 500
Auditorium
Dunham
Water cooled
g EalBueh: Centrifugal (turbo) size >300RT, <600RT L 20 U ol
Tower
Dunham
Water cooled
4 (=" Centrifugal (turbo) size >300RT, <60ORT ki Sl e

1
4=4 : BAFEERRDIDO AT — b (B RSR)

COEEDOEL, 77 7T VHTE T VHiEE 4 BOBJRIESS. HH
B EIAAR T 2. Ny U O E G5, REAE, g
¥, COP, WHEEN I EiET — 4% & KL B L OBLHBIRE N L& 72 o
TR L., Ahtiak DB EERR DA X MU ZERk Lo, INEEMEEIT~ L
— YT OFEHT N anFmTay s XU ERERS SNDSTTEEBEI N
T2 DIEFINZINEE TS > 7oy, HERFINC & 2% s 0SB 52272 0 | 2021
~22 DO TREFFENI IR S 7o, A MR DR FE LT K D HITBEh R & ) H
@R, AR TS T D728, AR 5E 7 ek 4 #7210 T2 <
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HR DR O OHA - OV T HSHEER OB &2 WE - iy 2 450
b,

4.5.2 KGR OBE EAE O E

BikOCa h—R T VA TR, 77 707 —)uifild 2050 FFIZIEE
D 2% NEMCRE SN KB EICL VRSN TV D, HEEITT TV
A O EBNZEGTe [T OROIZIEG U THEBA sk (2 K5 Bk fin 2 i i 3 5 B
DEHERPHEE L TCE TR EZ2MOFF 20 RN i L,

W OIRREZ T T T N IR OBRBEMZ ED . KRG D%
& A A 10 23Tz DWW TRET L 7=,

[V 7 IV F—AdiDED 5 EM,]

B =X —{HEE B ERmE B ERIZIROFEH AT R
3
B HBETOTIER (R HEADA 7 N | B BEEO R HENE
(3 2 RV T
¥, HERMMEETE
% TR
_ INERane §iiil}icy B PR bR FEHEH EOHIEER

4-5 © KIGE5E 8 O B At o Holg
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4 4-6 : RFIEZEFTA O KRR OBk, £ LS REHE Y - pEEfiR (7
T AT —) | RFEXRURR (L= T TRRP) | PEERE (Ta—7)

B4 4-7 : A MR O KB OB BEAf, 72 B DRERHEIY « A X U7 A BEFHA,
ER, ZHR—V, AREHEET, 2332=7 k¥ —
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453 HAOHFBIBEROE T3 « o 1Lk % biEt

FORED TR =R DA = R it o E AT HE = L — 3% DEA 2 E D 72
AR OB T « FFe k) Z2RE L, TR S BRI R T 8] 5 1)
B Ot 3 & B L 7o AAR THA iR & 5 fig L T\ 2D,
AREETITHFIMOMARDOR L . 7, &, ALRTiotEsET, 77
TV T = VTSR DM B & T2 0 G SRR L %i? ﬁi?
HAARDBAZH AT, A BIRRITN 0BT AN i DI~ IRIEFE IS IE WD B
D ARRICE N0 HANEE OFEIE & R D,

X 4-8 : #17 BIRKRDPED D fitiaz D @ ATAR D i — 5

4.6 REMEE~OHEBIEOMER  ((HERE4—1 (4) )

7T Z N 7=V EO GDP O 16% N EAH S ND~ L— T KOS
T CThobH, BNE ¥, BHEOREE, ERENEDDIEENEICK
<, RFEREF 6~7T% (2011-2018) 2% 25, NN BLEL DANEG &%
AR E,

Shah Alam & OO EHEKSLCHNOZ @ T E LRT & MRT 23BHi@ L
FDERA~DOBE OFME MY L 72 Z & T 2001 F~18 2T TE L OAREE
DR SN, 4792 1D H B, 43% IXMETHOEEA ., 23% 3 PE3EH6 5% O B F
ThdD, 7T TN —)VHHLED 2040 £F CTO AL R Uik, HMNRR
AL D H DD 2018 4ED 180 I A D 225 T NITHEZ 5, BHFS AIRE 2+ A
FERR LN TWAED, FIRERIIEICEB~ v a v ERDEETH D,
2010 ORI T, RAHMOEY (PHEEALLET) OHEHED 49% & &
HRE <, GHG HEHE IR 2 M b F0E L 72 1T 40X 2050 FF1TiX 6.5 51272
LZREBLTHD,
15



MEMES ) —L BT 4 v S| OBEBRAELT. ZU—2 BT 4o
7 Oz Bigd 70, S FIEEY 2 @RI L, “RILRAIFHES
TR R EREOK X VR ET DRBALED T2,

7T TN T N OREROT — & R0, FROMY . 77 T
LT ISR T 57 F Y T ORI (2010 4F) 2BHETHHL L
o, FORER. EBEEMORT A OIENEICRKE N ENDNoTm T
B, TGN F— AR CHRERNETHS, -, HRiEdEEvr o
o AT B HORE T L F— LRBROE b bR ThH 5 HRH A
Do

F 42 T F TV Y OEMARNOT RV —IRE L T EMLRFERE (2010 4F)

JERL Mg T ARV | R TR

(kWh/m2/4) | (kgCO2/m2/47)
1 RT IV 521 354
2 Jrife 357 242
3 HEPT 202 137
4 FIRETHEE (—HET) 87 59
5 PEETEE 58 39
6 BB B 43 29
7 H£eET (BE) 33 23
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5 TN T—AiOh—Rr=a—Fr7 ((tEEE4—-1 (5) )

5.1 ¥(EBOHEW

R BIT 2 BREY OB = W IS =R BRI EEE I EEE (V7
TN T—=NHi— R | ZZATTHIH0, 7T TN TR
2050 I LR BHEHE r Z2ZER T 572D T VA ERET H 7 r kA
ZXEL, BAENOER L ESE L L CHEARRIE R IR 2 R i~ & it
IZOWTSHREIT) ZENHMTH 5,

5.2 X OFE Tk

5.2.1 ¥EBD it

T TN T —VTHD 2040 FHKIRFE TV ADV I a b —varT—HX %
H LT LT, 2050 FE TIC bR FHHEORE R w2 FEH T LT U &
EER LT, ZBIERE L T01THFEIZI T TNV T — VTN ERE LT
[Kuala Lumpur Low-Carbon Society Blue Print 2030] <> 5 &R D 2050 4
fiRFES T U ADOFEHEEIEH LT, 2050 % CTOET L a2 EEKr — AT
ZET, TYTORMITHIORR L 725 Z ERIIFFESNARITTOE R 1 —R
YEHHOTFT Y A0 EXRE LT, TOE, v L—y T TRRFEEILD, <
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Current Climate Change Effort by Kuala Lumpur

The very first climate change related urban policy of Kuala Lumpur
Kuala Lumpur Low Carbon Society Blueprint 2030 (2016)

Mainstreaming low carbon policy and strategy in the statutory development plan
Kuala Lumpur Structure Plan 2040 & Kuala Lumpur Local Plan 2040 to guide
and regulate the growth of Kuala Lumpur.

Kuala Lumpur Low Carbon
Society Blueprint 2030

World Class City 2030
70 by 30: A Greener Better Kuala
Lumpur

3 Thrust & 12 Key Actions

Statutory Development Plan: Federal Territory (Planning) Act 1982 (267)

Kuala Lumpur Structure Plan
2040

Goal 4
Kuala Lumpur as a Climate Smart
and Low Carbon City

Kuala Lumpur Local Plan 2040

New Sector
Green Technology, Low Carbon and Renewable Energy
(Building, Mobility, Renewable Energy, District Cooling System)

Kuala Lumpur City Hall adopts KL LCSBP2030 and
aimed for further reduction in 2040 and targeting
to becomes a carbon neutral city in 2050



Why 2050 Zero Carbon?

Climate change is already affecting the entire world, with extreme weather
conditions such as drought, heat waves, heavy rain, floods and landslides
becoming more frequent, including in Malaysia.

= 2015 Paris Agreement (COP 21) calls for Carbon Neutrality by 2050: The
World’s Most Urgent Mission

= In order to limit global warming to 1.5 degrees Celsius — a threshold the IPCC
suggests is safe — carbon neutrality by mid-21st century is essential.

Observed global
temperature change and
modeled responses to
stylized anthropogenic
emission and forcing
pathways

Reference:
IPCC (2018) Summary for Policymakers. In: Global Warming of 1.5°C. An IPCC Special Report on the impacts of global warming of 1.5°C above pre-industrial levels and related global
greenhouse gas emission pathways, in the context of strengthening the global response to the threat of climate change, sustainable development, and efforts to eradicate poverty

About Kuala Lumpur 2050 Zero Carbon Scenario

The objectives of Kuala Lumpur 2050 Zero Carbon Scenario
are:

B To explore the possibility of Kuala Lumpur towards zero
carbon city 2050 scenario;

B To enhance understanding of the implications and
opportunities of moving to zero carbon; and

B To identify the key direction and actions needed to reach
this goal.



Framework of Scenarios

CELRVCET 2010

Target
year

2050

Energy
Cousumption
=9 in 2010

5,332 «ktoe

Energy related activity
Focused

activities Residential, Commercial, Industry,

Transport (Passenger and Freight)
BAU (Business as Usual) Scenario

- Socioeconomic development
(Population and economic growth)

- Without implementation of

mitigation policy in future Passenger €0
. . transport Emissions
U ELEEE CM (Countermeasure) Scenario ot in 2010 S
- Same socioeconomic development 25,843 wco, 10329
as BAU scenario
- With implementation of mitigation gl

3,822
policy in future

Socioeconomic Development

Population increases by 46% from 2010 to 2050.
GDP per capita in 2050 becomes 4.8 times as large as that in 2010.
Tertiary industry accounts for 98% of GRDP in 2050. (91% in 2010)

u
u
u
B Transport demand also increases due to population and economic growth.

2010 2050BAU 2050CM 2050/2010
BAU CM
Population persons 1,674,621 2,444,384 2,444,384 1.46
No. of households households 440,690 814,795 814,795 1.85
GDP Mill.RM 84,852 594,632 594,632 7.01
Primary industry 54 378 378 7.01
Secondary industry 25,521 148,522 148,522 5.82
Tertiary industry 59,277 445,732 445,732 7.52
GDP per capita 1000RM 51 243 243 4.80
Passenger transport demand Mill.pass-km 49,204 149,975 121,482 3.05 247
Freight transport demand Mill.t-km 1,426 11,588 10487 813 7.36
Floor area of commercial buildings  km? 31 175 175 5.64




Energy Consumption (ktoe)

Energy Demand

Energy consumption in BAU scenario increases to 4.4 times as large as that

in 2010. Energy consumption in CM scenario can be reduced by 68%

compared with BAU scenario in 2050.
B Commercial sector is the largest energy consumer in the both scenarios.
B Oil is main energy source in 2010 and BAU scenario, but electricity is main in

CM scenario.
25,000
23,226
20,000
15,000
10,000
7,471
5332 O
5,000 I I
]
0 |

CO, Emissions

2010 2050BAU 2050CM

25,000

20,000
B Freight transport .
$
=

Passenger .5 15,000
transport =4
= Industry g
5

) O 10,000
Commercial =
@
c
. . w

B Residential
5,000
0

23,226

2010 2050BAU 2050CM

W Electricity (Grid)
Electricity (RE)

m Solar heat

B Biomass
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Commercial sector is the largest emission source in 2010 and BAU scenarios.
Energy-related CO, emissions in BAU scenario increases to 5.2 times as large
as that in 2010.
Energy-related CO, emissions in CM scenario can be reduced by 98%
compared with BAU scenario in 2050.
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Residential Sector

Electricity accounts for the largest proportion of energy use in households.
In CM scenario, roof-top PV and solar heat are utilized. No fossil fuels are

used.

Energy demand in CM scenario can be reduced by 55% compared with BAU

scenario.

Main countermeasures

Home PV installation: 29% of
electricity are supplied from roof-
top PV in CM scenario.

100% renewable electricity: Rest
of electricity is supplied through
grid. It will be 100% renewable in
CM scenario. Deregulation of the
electricity market and suppliers of
RE100 electricity are required.

Efficient home appliance: Energy
efficient air conditioner, heat pump
water heater, LED lighting are
diffused.

Solar heat: 10% of households use
solar water heater.

Commercial Sector

Energy Consumption (ktoe)
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In commercial sector, electricity is the largest energy source.
In CM scenario, roof-top PV and solar heat are utilized. No fossil fuels are

used.

® Electricity (Grid)
Electricity (RE)

m Solar heat

B Biomass
Natural gas

m Oil

m Coal

Energy demand in CM scenario can be reduced by 55% compared with BAU

scenario.

Main countermeasures

Building PV installation: 2% of
electricity are supplied from roof-
top PV in CM scenario.

100% renewable electricity: Rest
of electricity is supplied through
grid. It will be 100% renewable in
CM scenario. Deregulation of the
electricity market and suppliers of
RE100 electricity are required.

Efficient devices: Energy efficient
air conditioner, heat pump water
heater, LED lighting are diffused.

Solar heat: 20% of commercial use
solar water heater.

Energy Consumption (ktoe)
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Industry Sector

Main countermeasures

100% renewable electricity:
Electricity is supplied through grid.
It will be 100% renewable in CM
scenario. Deregulation of the
electricity market and suppliers of
RE100 electricity are required.

Efficient equipment: Energy
efficiency are improved by 0.5% per
year.

800
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Transport Sector (Passenger)

Natural gas and electricity are main energy source in 2010.

In CM scenario, share of fossil fuels in energy use are reduced from 60% to
30%.

Energy demand in CM scenario can be reduced by 18% compared with BAU
scenario.

650

98

—
—
\e}

2010

2050BAU 2050CM

Almost all energy source is oil (gasoline and diesel) in 2010.

B Electricity (Grid)
Electricity (RE)

m Solar heat

B Biomass
Natural gas

m Oil

m Coal
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In CM scenario, electricity accounts for 61% of energy demand and share of

fossil fuels in energy use are reduced from to 23%.

Energy demand in CM scenario can be reduced by 85% compared with BAU

scenario.

Main countermeasures

Electric vehicle:
All passenger cars and 75% of buses
will be EV in CM scenario.

Transport infrastructure change
and modal shift:

Share of passenger car will be
reduced from 70% to 30%. More
people use non-motorized
transportation (walk and bicycle)
and public transportation (bus and
railway). Trip distance by passenger
car will be reduced by 30%.

NOTE: 2050CM Modal Split assume similar as 2040CM
Modal Split (70:30)

8,000

7,000
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Energy Consumption (ktoe
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2050BAU 2050CM

B Electricity (Grid)
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Natural gas
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Transport Sector (Freight)

All energy source is oil (gasoline and diesel) in 2010.

In CM scenario, electricity and biomass accounts for 30% and 24% of energy
demand. Share of fossil fuels in energy use are reduced from to 46%.

Energy demand in CM scenario can be reduced by 69% compared with BAU
scenario.

Main countermeasures

6,000
* Electric vehicle:
55% of trucks will be EV and 20% of 000 5,019
trucks run on biofuels in CM ’
scenario. )
. § 4000 B Electricity (Grid)
» Transport infrastructure change =% .
and modal shift: S Electriclty (RS
. 8 ® Solar heat
Share of trucks will be reduced from E 3,000 carnes
99% to 95% and share of railway will £ ¥ Blomass
be 5%. Trip distance by truck will be < Natural gas
reduced by 10%. g 200 1578 | WOil
- - | Coal
1,000 | 447 ]
0
2010  2050BAU 2050CM 1

Key Findings and Way Forward

The scenario result shows that it is possible for Kuala Lumpur to achieve zero
carbon by the year of 2050.

Electricity will be the key energy resources for Kuala Lumpur in 2050.
Shifting from carbon intensive fossil fuel energy resources to electricity
important (and such electricity is largely from RE/ low emission factor)

Energy efficiency (EE) alone in insufficient, Zero Carbon Scenario Kuala
Lumpur needs renewable energy (RE). Both EE & RE is needed in 2050 Zero
Carbon Scenario

Commercial and Transportation sector are the key potential areas for
GHG emissions reduction.

Key countermeasures of commercial sector: PV (Solar Renewable Energy)
and Energy Efficient Device (Cooling, Heating)

Key countermeasures of transportation sector: Modal shift to public
transportation, electric and hybrid vehicle, shorter trip distance.
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GHG Emissions Intensity (ktCO2eg/RM Million)

GHG Emissions of Kuala Lumpur (ktCO2eq)

Key Findings and Way Forward

A Complete Picture: The 50 Years Development Pathway of Kuala Lumpur

GHG Emissions Intensity by GDP of Kuala Lumpur (ktCO2eq/RM Million)
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2Draft Kuala Lumpur Local Plan 2040 (2020) - inclusive of non-energy related GHG emissions (waste and carbon sink)

3Kuala Lumpur 2050 Zero Carbon Scenario (2021) — mainly energy related GHG emissions

Key Findings and Way Forward

A Complete Picture: The 50 Years Development Pathway of Kuala Lumpur

GHG Emissions of Kuala Lumpur (ktCO2eq)
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Tokyo to Kuala Lumpur Low Carbon System (T2KLLCS)
Kuala Lumpur City Hall (KLCH) And Tokyo Metropolitan Government (TMG) Joint Effort To Counter Climate Change :

Carbon Neutral Kuala Lumpur By 2050

OVERVIEW
INTRODUCTION

PHASE 1 (2019)
City to City Collaboration

PHASE 2 (2020)
Pilot Projects - EE
Power Consumption
Air-condition Equipment
Kuala Lumpur Low Carbon Target
Kuala Lumpur Solar PV - RE (Private Initiatives)
New Potentials Solar PV for KLCH Buildings - RE

PHASE 3 - WAY FORWARD (2021-April)
Renewables - RE
EV & Low Carbon Growth Centre

CARBON NEUTRAL KUALA LUMPUR BY 2050
CONCLUSION



Tokyo to Kuala Lumpur Low Carbon System (T2KLLCS)
Kuala Lumpur City Hall (KLCH) And Tokyo Metropolitan Government (TMG) Joint Effort To Counter Climate Change :

Carbon Neutral Kuala Lumpur By 2050

INTRODUCTION

19th century :
Kuala Lumpur was a tin
mining centre

1963 :
Kuala Lumpur, the Capital
City of Malaysia

Land Area :
243 sg.km

Population Size :
1.8 million

Tokyo to Kuala Lumpur Low Carbon System (T2KLLCS)
Kuala Lumpur City Hall (KLCH) And Tokyo Metropolitan Government (TMG) Joint Effort To Counter Climate Change :

Carbon Neutral Kuala Lumpur By 2050

PHASE 1 — City To City Collaboration

Kuala Lumpur City Hall



Tokyo to Kuala Lumpur Low Carbon System (T2KLLCS)
Kuala Lumpur City Hall (KLCH) And Tokyo Metropolitan Government (TMG) Joint Effort To Counter Climate Change :

Carbon Neutral Kuala Lumpur By 2050

PHASE 2 — Pilot Projects (EE)

Tokyo to Kuala Lumpur Low Carbon System (T2KLLCS)
Kuala Lumpur City Hall (KLCH) And Tokyo Metropolitan Government (TMG) Joint Effort To Counter Climate Change :

Carbon Neutral Kuala Lumpur By 2050

PHASE 2 — Power Consumption

15%
u Air Conditioning 8%
M Lighting System
14% 0
M Equipment 63 A)

i Others

63% oF POowWER coNsuMPTION BY KLCH BUILDINGS Is FRoM AIR CONDITIONING
SYSTEM

14% isrrom LIGHTING SYSTEM

|5



Tokyo to Kuala Lumpur Low Carbon System (T2KLLCS)
Kuala Lumpur City Hall (KLCH) And Tokyo Metropolitan Government (TMG) Joint Effort To Counter Climate Change :

Carbon Neutral Kuala Lumpur By 2050

PHASE 2 — Air-condition Equipment

Buildings & Equipment

City Hall Tower 1 - AHU
(To Be Replaced in 2021)
budget obtained

City Hall Tower 1 - Auditorium -Chiller,
Pump, Cooling Tower & AHU
(To Be Replaced in 2021)
budget obtained

City Hall Training Centre - Academic
Tower Variable Refrigerant Flow(VRF)
System
(To Be Replaced in 2021)
budget obtained

City Hall Tower 3 -Chiller, Pump,
Cooling Tower & AHU
(To Be Replaced in 2022)

Tokyo to Kuala Lumpur Low Carbon System (T2KLLCS)
Kuala Lumpur City Hall (KLCH) And Tokyo Metropolitan Government (TMG) Joint Effort To Counter Climate Change :

Carbon Neutral Kuala Lumpur By 2050

PHASE 2 — Kuala Lumpur Low Carbon Target
Reduce 70% carbon emissions by 2030



Tokyo to Kuala Lumpur Low Carbon System (T2KLLCS)
Kuala Lumpur City Hall (KLCH) And Tokyo Metropolitan Government (TMG) Joint Effort To Counter Climate Change :

Carbon Neutral Kuala Lumpur By 2050

PHASE 2 — Kuala Lumpur Solar PV (Private Initiatives)

Tokyo to Kuala Lumpur Low Carbon System (T2KLLCS)
Kuala Lumpur City Hall (KLCH) And Tokyo Metropolitan Government (TMG) Joint Effort To Counter Climate Change :

Carbon Neutral Kuala Lumpur By 2050

PHASE 2 — New Potentials Solar PV for KLCH Buildings



Tokyo to Kuala Lumpur Low Carbon System (T2KLLCS)
Kuala Lumpur City Hall (KLCH) And Tokyo Metropolitan Government (TMG) Joint Effort To Counter Climate Change :

Carbon Neutral Kuala Lumpur By 2050

PHASE 2 — New Potentials Solar PV for KLCH Buildings

Tokyo to Kuala Lumpur Low Carbon System (T2KLLCS)
Kuala Lumpur City Hall (KLCH) And Tokyo Metropolitan Government (TMG) Joint Effort To Counter Climate Change :

Carbon Neutral Kuala Lumpur By 2050

PHASE 3 — WAY FORWARD (Renewables)

Regulation for
real estate
developers to
utilise at least
30% of
Renewable
Energy (RE) in
their projects

KLCC- Solar PV Kuala Lumpur CBD Area .

2



Tokyo to Kuala Lumpur Low Carbon System (T2KLLCS)
Kuala Lumpur City Hall (KLCH) And Tokyo Metropolitan Government (TMG) Joint Effort To Counter Climate Change :

Carbon Neutral Kuala Lumpur By 2050

PHASE 3 - WAY FORWARD (EV & Low Carbon Growth Centre)

w%‘ E
KUALA LUMPUR Dec 17, 2020 : i

“Meanwhile, he said, DBKL aimed to :
reduce the intensity of greenhouse
gas emission up to 70 per cent by
2030 by using solar energy for its
buildings starting from the end of
next year and electrical power for
the GO KL bus service.”

o =2 BRI B
KLCH planned to create'a
Low Carbon Growth Centre
in\Wangsa:Maju
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Tokyo to Kuala Lumpur Low Carbon System (T2KLLCS)
Kuala Lumpur City Hall (KLCH) And Tokyo Metropolitan Government (TMG) Joint Effort To Counter Climate Change :
Carbon Neutral Kuala Lumpur By 2050

CARBON NEUTRAL KUALA LUMPUR BY 2050

Tokyo Metropolitan Kuala Lumpur
Government (TMG) City Hall (KLCH)
Tokyo declares that it will seek to Kuala Lumpur aims to become

become a Zero Emission Tokyo Carbon Neutral Kuala Lumpur by
by 2050 2050

f




Tokyo to Kuala Lumpur Low Carbon System (T2KLLCS)
Kuala Lumpur City Hall (KLCH) And Tokyo Metropolitan Government (TMG) Joint Effort To Counter Climate Change :

Carbon Neutral Kuala Lumpur By 2050

CONCLUSION

» Collaboration with TMG provided
beneficial with invaluable input
and insights for KLCH.

* Provided KLCH team with greater
confidence, the right knowledge
and skills-set to make this vision a
reality.

» Together, with the support of
Tokyo, Kuala Lumpur will be able
to achieve its vision to be a Low
Carbon Society by 2030!

Tokyo to Kuala Lumpur Low Carbon System (T2KLLCS)
Kuala Lumpur City Hall (KLCH) And Tokyo Metropolitan Government (TMG) Joint Effort To Counter Climate Change :

Carbon Neutral Kuala Lumpur By 2050

Arigato gozaimasul!



T2KLLCS 2021

Tokyo to Kuala Lumpur Low Carbon System

- Project Framework-

Feb 5th, 2021

By:
Dr. Junichi Fujino
Program Director, City Taskforce
Institute for Global Environmental Strategies (IGES)

The two cities are collaborating

The two cities signed a memorandum of understanding for
collaboration in 2020.

Tokyo Metropolitan | Kuala Lumpur City

Government Hall

Tokyo declares that it will seek to Kuala Lumpur aims, by 2030, to
become a Zero Emission Tokyo reduce carbon emissions intensity
by 2050 of GDP by 70%b

(KL LCSBP 2030: Kuala Lumpur Low Carbon [
Society Blueprint 2030)




Tokyo to Kuala Lumpur T2KLLCS

KL's 2050 zero-carbon scenario is
currently being developed.

TMG’s know-how on energy efficiency
and renewable energy in around 4200
public buildings is transferred to KL for
around 2000 public buildings.

KL has decided to prepare her own
budget to retrofit several main public
buildings in FY2021 based on data
analysis.

Datuk Mahadi
New Mayor of KL
since Oct 2020,

First year: Introduction of TMG scheme

Air conditioning is the largest energy use !

Technological solutions with TMG suggestion
1 Infiltration - Airtight Building Envelope
Building Envelo 2 Reduce Direct Sunlight - Shading, Window Blind
14 pe Insulation - Green Roof, Roof Insulation, Wall Insulation, Window Tinted, Window

Glass

Outdoor Air Ventilation Control

Zoning & Control of Air Distribution System - VAV, Temperature & Humidity
(Control, Setback & Shut-off Control, Off-hour control

High Efficiency Fan System

High Efficiency Air Filtration
Effective Piping & Ducting Insulation
High Efficiency Unitary Air Conditioning System - Single Split, Package, Multi Split,
VRF
High Efficiency Centralized Air Conditioning System - Chiller, Hydronic System,
(Cooling Tower

11 Control of Centralized Air Conditioning System - Automation & Optimization

12 Lighting Control - Daylight Control, luminance Control, Zoning Control, Motion
I_ighti ng Control, Off-hour Control

13 |High Efficiency Lighting System - Indoor & Outdoor

Reduction potential based on the solutions ! Air-Conditioning
System

© ®~No v |~ w

10

Energy

Management = 14

Control System
Renewable

Control of Equipment, Monitoring of Equipment, Integration of Equipment and
(Other Sub-systems, Energy related Data Collection and Analyses

i

5 Solar PV Ma|n|y TMG’s no or

Energy .
\j low cost solutions !




Second year: Budgeting for retrofits

Budgeting the retrofits for energy
efficiency using rough estimation of
energy savings, CO2 emission
reduction!

Identifying how to promote renewables to
achieve sustainable energy in metropolitan cities

Second year: Zero Carbon Scenario 2050

Final energy demand by sector CO2 emission
. . M Residential
2010 M Residential 2010
B Commercial = Commercial
2050BAU - ® Industry 2050BAU - ® Industry
W Passenger Transport M Passenger
M Freight transport Transpof
2050CM 2050CM W Freight
transport
0 10,000 20,000 30,000 0 50,000 100,000 150,000
ktoe ktCO2

Tentative results

* Energy demand in CM scenario can be reduced by 67% compared with BAU
scenario in 2050.

» Energy-related CO, emissions in CM scenario can be reduced by 97%6 compared
with BAU scenario in 2050.




Project proponents

S LB SeiET e Contribute to targets and Kuala Lumpur City Hall (KL)
TMG i i
( . Strateg'es place in the . Streamline and enhance green
Support KL city in Kuala Lumpur Low Carbon Society | building policies
streamlining their lueprint 2030
sustainable building policy

framework |

@ Share experience and
knowledge on energy savings
Climate change

n Energy efficient through personnel exchange
measures in buildings technology diffusion »
developed by TMG by businesses . .
P y y @ Simulate GHG emissions
reductions and associated costs
IGES: E-konzal: Universiti Teknologi SEDA (Sustainable
Mala] :sia: Energy Development
Main coordinator Zero emission Local coordinator Authority) :
Already conducted transfer scenario development Jointly developed KL EE RE technical
of TMG building scheme to Experienced in AIM modelling LCSBP2030, TMG building policy support
Malaysian cities, scheme transfer project Leading organization to
several JCM City-City FS conduct energy saving and
projects renewables in Malaysia and
in KL buildings

Thank you




TOKYO - KUALA LUMPUR LOW
CARBON SYSTEM (T2KLLCS)

Tokyo declares that
it will seek to achieve the
1.5-degree goal and realize
a Zero Emission Tokyo
to contribute to the world’s
net-zero carbon emissions

by around 2050



#Building

Sector
emits

Approx. 7 0 0/0

Commercial

Residential
|
TOKYO METROPOLITAN GOVERNMENT 3

Carbon Policy Framework for Buildings in Tokyo

New < > Existing
Larger
District Plan G Cap & Trade Program
for EE ree_n (Mandatory CO2 emission
Building reduction program)
Prerequisite for P rog ram

Developments

w. incentive FAR Green Labeling Carbon Red UCtiOn

Program for

Condominiums  Reporting for SME

Energy Performance
Certification Program
Smaller

m

Planning Design Construction  Operation Tuning Retrofit

, Action for TMG p roertIeS(measure for public buildings )

TOKYO METROPOLITAN GOVERNMENT



For Existing Large-sized Buildings

« Mandatory CO2 Reduction Program

e Launched in 2010 by Tokyo ordinance
» 1200 facilities (office, commercial & institutional buildings, factories)

Million tonnes CO2
13%)] 22%22%123%/25%
13 Base-year l Reduction
Emissions
16.50 | | || ||

11
9

H28
2016

! Base- H22 H23 H24 H25 H26

,

2010 2011 2012 2013 2014

year

TOKYO METROPOLITAN GOVERNMENT 5

For Existing Large-sized Buildings

Main Measures for CO2 Reduction

for 2nd compliance Period (2015-2019)

1. Installation of high-efficiency heat source
equipment

2. Installation of LED lights

3. Installation of high-efficiency air
conditioning equipment

4. Installation of external air volume control
based on CO2 concentration

,

Tokyo Metropolitan Government 6




Start from Proposer

Initiative
from city government
bringing policy up

mAction for TMG properties
(measure for public buildings )

-
Tokyo Metropolitan Government

For TMG properties

1. Highly EE &RE Equipment Installation

“TMG guideline on
energy efficiency and
renewable energy
specification”

for new or
renovation

S

TOKYO METROPOLITAN GOVERNMENT



For TMG properties

2. Energy Efficient Operation

1) Management of light illuminance
- less than 500 lux on the desk

2) Efficient management of air conditioning
equipment

- Room temperature With an action “COOL BIZ
ex. 28°C for cooling

@ |

- _ _ _ . .
TOKYO METROPOLITAN GOVERNMENT 9

For TMG properties

2. Energy Efficient Operation

3) Make sure to check and clean the filters
and the outdoor units regularly

BIXRBH/ ERESMEDFR (J1>31)L)

B asmB07cnBEREOLTOE. Op £y 1 ERRL ARERRISILT

HEBENZHIRTS.

T ————,—,————
TOKYO METROPOLITAN GOVERNMENT 10




For TMG properties

2. Energy Efficient Operation

Investment + Management &
(hardware) operation (soft methods)
Replace with highly Collaboration
efficient equipment, etc
Building Employees
management and
side visitors

,

- _ _ _ . .
TOKYO METROPOLITAN GOVERNMENT 11

For TMG properties

3. Action for TMG City Hall

3090 co2 reduction

compare to 2000’s
<2017 Performance>

Energy share of TMG city tratt
(2018)

Steam

0% “+ action” in 2019

. Moving to 100% renewable
E'escg;'/ﬁ' energy (power) procurement
Chiiee water 3t City Hall from Aug. 2019

1%

- e
TOKYO METROPOLITAN GOVERNMENT 12
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from year 2000 levels, and
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Kuala Lumpur City Hall (KLCH) And Tokyo Metropolitan Government (TMG) Joint Effort To Counter Climate Change: Carbon Neutral Kuala Lumpur By 2050




Kuala Lumpur City Hall (KLCH) And Tokyo Metropolitan Government (TMG) Joint Effort To Counter Climate Change: Carbon Neutral Kuala Lumpur By 2050

Kuala Lumpur
City Hall

Kuala Lumpur City Hall (KLCH) And Tokyo Metropolitan Government (TMG) Joint Effort To Counter Climate Change: Carbon Neutral Kuala Lumpur By 2050

PHASE 1 — MOU, KLCH AND TMG

* Mayor of Kuala
Lumpur signed
the MOU on 24
July 2020

* KLCH wiill forward
the hardcopy to
TMG on Monday



Kuala Lumpur City Hall (KLCH) And Tokyo Metropolitan Government (TMG) Joint Effort To Counter Climate Change: Carbon Neutral Kuala Lumpur By 2050

PHASE 2 — Challenges & Obstacles

* There are more than 3,000 electric bills identified from various types of DBKL buildings.

* Data are scattered and different person-in-charge are assign for each bill.

* under the previous Deputy Mayor (now the current KL Mayor), KLCH successfully
obtained all bills from Tenaga Nasional Berhad (TNB).

* Meeting with various internal team and external organisations were conducted weekly
& monthly to expedite the data collection.

e with the assistance from TMG, KLCH team successfully identified 112 high consumption
DBKL buildings with EE & RE potential.

e Currently, DBKL is focusing on its 4 main buildings to undergo specific EE projects.

Kuala Lumpur City Hall (KLCH) And Tokyo Metropolitan Government (TMG) Joint Effort To Counter Climate Change: Carbon Neutral Kuala Lumpur By 2050




Kuala Lumpur City Hall (KLCH) And Tokyo Metropolitan Government (TMG) Joint Effort To Counter Climate Change: Carbon Neutral Kuala Lumpur By 2050

PHASE 2 - Pilot Projects for High Energy Consumption Buildings

e City Hall Tower 1
e City Hall Tower 2
e City Hall Tower 3
 City Hall Training Center (IDB)

TMG identified that in almost all of the buildings, air-conditioning contributes to 63% of
total KwH consumption.

. - 15%
i Air Conditioning 8%
0

14% 63%

i Lighting System
4 Equipment

4 Others

Kuala Lumpur City Hall (KLCH) And Tokyo Metropolitan Government (TMG) Joint Effort To Counter Climate Change: Carbon Neutral Kuala Lumpur By 2050

AIR-CONDITIONING EQUIPMENT IN KLCH TOWER 1

3 chillers at Ground 2017 12 unit chilled and 2017
Floor (for building) condenser water
pump (for chiller
system)
5 unit cooling tower 2017
30 units AHU 1998
30 units FCU (To be
6 units WCPU replaced in
2021)
2 chillers at Level 1 1998
(for auditorium) (To be
replaced in

2021-complete
system)



Kuala Lumpur City Hall (KLCH) And Tokyo Metropolitan Government (TMG) Joint Effort To Counter Climate Change: Carbon Neutral Kuala Lumpur By 2050

AIR-CONDITIONING EQUIPMENT IN KLCH

2 unit chiller 2010 8 unit chilled and 2010

(For Level 3-11) condenser water
pump

2 unit chiller 2019 (For Level 3-11

(For Level G-2) chiller system)

4 unit cooling tower 2010

(For Level 3-11) 8 unit chilled and 2019
condenser water

4 unit cooling tower 2019 pump

(For Level G-2) (For Level G-2

chiller system)
16 unit AHU 2010
(For Level 3-11)

5 unit AHU 2018
(For Level G-2)

3 units WCPU 2010

Kuala Lumpur City Hall (KLCH) And Tokyo Metropolitan Government (TMG) Joint Effort To Counter Climate Change: Carbon Neutral Kuala Lumpur By 2050

AIR-CONDITIONING EQUIPMENT IN KLCH TOWER 3

2 unit chiller 1999 2 unit chilled water 1999
(For building) pump and
2 unit condenser
2 unit Cooling Tower 1999 water pump
(For building) (For chiller system)
42 unit AHU 1999
19 unit FCU 1999
28 unit CCFCU 1999

Study will be conducted this year (2021) and budget will be applied to replace the existing air-condition
systemin 2022



Kuala Lumpur City Hall (KLCH) Al

okyo Metropolitan Government (TMG) Joint Effort To Counter Climate Change: Carbon Neutral Kuala Lumpur By 2050

AIR-CONDITIONING EQUIPMENT IN KLCH 1DB

2 unit chiller
(For event hall)

2 unit Cooling
Tower (For event
hall)

3 unit AHU

5 unit FCU

16 VRV systems
(For academic
tower)

Kuala Lumpur City Hall (KLCH) And Tokyo Metropolitan Government (TMG) Joint Effort To Counter Climate Change: Carbon Neutral Kuala Lumpur By 2050

1999 2 unit chilled water 2009
pump and
2 unit condenser
water pump
2009 (For chiller system
at event hall)

2009

2009

2009
(To be
replaced in
2021)

Buildings & Equipments

City Hall Tower 1 (AHU)
(To Be Replaced 2021)
budget obtained

City Hall Tower 1 -
Auditorium -Chiller, Pump,
Cooling Tower & AHU
(To Be Replaced 2021)
Budget obtained

IDB-Academic Tower
Variable Refrigerant
Flow(VRF) System
(To Be Replaced 2021)
Budget obtained

City Hall Tower 3 -Chiller,
Pump, Cooling Tower &
AHU
(To Be Replaced 2022)

12
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PHASE 2 — | Buildings
¥ solar PV Project- Planning for 2021

o ; 1. Kuala Lumpur City Hall Training
1. Titiwangsa Takraw Stadium Centre (IDB)

2. Kualal Public Li
1 TIDI Market uala Lumpur Public Library

Sport Facilities

2. Sentul Perdana Community

Centre
3. Ampang Hilir Hall and

Community Centre Commercial .

v . Public Park
/Bussiness ;

4, Keramat Mall Commercial 1. Pudu Ulu Recreational Park

Building
2. Kuala Lumpur Count Down Clock
5. Kuala Lumpur Wholesale
Market

6. Bandar Tun Razak
Commercial Centre

Kuala Lumpur City Hall (KLCH) And Tokyo Metropolitan Government (TMG) Joint Effort To Counter Climate Change: Carbon Neutral Kuala Lumpur By 2050

KEY CONSIDERATION FOR ANALYSIS ON VIABILITY

Solar PV Estimated
Cost (RM)
Targeted  Targete Budget
o b Energy d ed
= e} Type Energy GHG
g S(D (RE/EE) Capaci emissio
5 = &7 0
= ) (kWh) reducti
on
(Out
put)
1. Stadium Sport 540,144 4237.45 3 Subject to 3 5 3 Low RE-Solar 75%
Takraw Centre m2- selection of PV/NEM/EE
Titiwangsa (20%)= solar panel
3,389.96m &
2 arrangeme
nt
2. Pusat Commerc 908,203  4,551.12m 3 Subject to 3 4 5 Moderat RE-Solar 75%
Komersial ial 2 - (20%) = selection of e PV/NEM/EE
Bandar Tun 3,640.90 solar panel
Razak m2 &
arrangeme
nt
3.Jaman Infra Parks 253,832 1480m2 - 3 Subject to 5 5 5 Low RE-Solar 75%
Rekreasi & Others (20%) = selection of PV/NEM/EE
Pudu Ulu 1,184m2 solar panel
Fasa 1 &
arrangeme
nt
4.1DB Training 1,283,350 3961.64m2 3 Subject to 4 4 3 Low RE-Solar 75%
Centre - (20%) = selection of PV/NEM/EE
3,169.31m solar panel
2 &

arrangeme
nt
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BUILDING

5.Perpustaka
an Kuala
Lumpur

6. Pusat
Komuniti
Sentul
Perdana

7. Dewan
Ampang Hilir

8. Pasar TTDI

Kuala Lumpur City Hall (KLCH) And Tokyo Metropolitan Government (TMG) Joint Effort To Counter Climate Change: Carbon Neutral Kuala Lumpur By 2050

CATAGORY

Public
Library

Commerc
ial

Infra Parks
& Others

Market

Current
Existing
Power
Usage/
Consum
ption
(kWh)

737,120

203,282

226,661

728,117

Architect
ure Form
(Roof

Coverag
e Area)

1832m2 -
(20%) =
1,465.60m
2

2266.16m2

— (20%) =

1,812.93m
2

2268.66m2

~ (20%) =

1,814.93m
2

7559.8m2

— (20%) =

6,047.84m
2

KEY CONSIDERATION FOR ANALYSIS ON VIABILITY

Subject to

selection of

solar panel
&

arrangeme
nt

Subject to
selection of
solar panel

&
arrangeme
nt

Subject to

selection of

solar panel
&

arrangeme
nt

Subject to
selection of
solar panel

&
arrangeme
nt

Solar PV

Low

Low

Low

Moderat
e

Targeted
Energy
Type
(RE/EE)

RE-Solar
PV/NEM/EE

RE-Solar
PV/NEM/EE

RE-Solar
PV/NEM/EE

RE-Solar
PV/NEM/EE

Estimated
Cost (RM)
Budget

Jargeten =1 gl Target
d GhG ed

=)[=le) 2| emission GHG
Capaci emissio
ty n
(kWh) reducti
on
(Out
put)
75%
75%
75%
75%

BUILDING

9.Keramat
Mall

10. Pasar
Borong Kuala
Lumpur

CATAGORY

Commerc
ial

Market

Current
Existing
Power
Usage/

Consum
ption
(kwh)

1,555,160

2,178,180

Architect
ure Form
(Roof
Coverag
e Area)

8300.76m2

~ (20%) =

6,640.61m
2

14,816.08
m2 -
(20%) =
11,852.86
m2

KEY CONSIDERATION FOR ANALYSIS ON VIABILITY

5

Subject to

selection of

solar panel
&

arrangeme
nt

Subject to
selection of
solar panel

&
arrangeme
nt

2

Solar PV

High

High

Targeted
Energy
Type
(RE/EE)

RE-Solar
PV/NEM/EE

RE-Solar PV

Estimated
Cost (RM)
Budget

Targete Existing
GhG
Hil=ie)/ | emission

Capaci emissio

ty n
(kWh) reducti
on
(Out
put)
75%
75%
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RATING ON KEY CONSIDERATION FOR ANALYSIS ON VIABILITY

1 2 B 4 5

Architecture Form Very Small Intermediate Very Big

(Roof Coverage Area) stomsa-soomsa)

Very small scale solar farming and harvesting and not viable. _ (500msq-5000msq) i (>5000msq) i
R G S o T e P ) Potential for med;:ml m:[e solar farming and. Potential for higher solar farming and harvesting)
arvesting
Additional Structural Load and Not Safe at all So So Very Safe
Roof Type (to withold additional
S I P I Metal decking. Existing structure could not withold the new Metal decking, pitched tile or RC Roof. Existing roof ‘Metal decking, pitched tile or RC Roof. Existing roof
olar Panel) proposed Solar PV installation. Structure could withold the new proposed Solar PV Structure with high strength to withold the new proposed
installation. Solar PV installation.
Transportation, Logistic and Easy Not accessible at all Neither so Very Accessible
Installation
The access from road to building is very tight and no facility in The access from road to building is okay, have The access from road to building is very good and accessible
building (Iift) and at all. No road side parking for loading and parking on road side for loading and unloading and , have ample parking on road side for loading and
unloading and storage area within the building. limited facility in building (lift) to cater for logistic. unloading, proper walkway and adequate facility in building
Noy/limited storage area within building for storage. (lift) to cater for logistic. Ample space for storage area
within building.
Impactful & Demonstrative Not visible at all Not So Visible Neither so Likely visible Very Visible
(Physical Visibility)
Very High/Tall Building (Highrise) Small Highrise Building Mediumrise Building Multistorey Building Very High/Tall Building (Highrise) 1-3 storey building
>17 storey building 10-16 storey building 7-9 storey building 4-6 storey building (<9m)
(>50m) (30-50m) (21-30m) (9-21m)
Impactful & Demonstrative Least likely Unlikely Neutral Likely Very Likely
(Experience by users)
Very limited Common Area/Public Area for installation and for Small Common Area/Public Area for Medium size Common Area/Public Area for Bigger size Common Area/Public Area for
ublic to experience renewable energy facilities. installation and for public to experience Very large coverage of Common Area/Public Area for
P per ray fo renewablefen:rgy/mlm‘ei installation and for public to experience renewable installation and for public to experience installation and for public to experience renewable energy
energy facilities. renewable energy facilties. Jaclities.
Low Vandalism High Risk Neutral Low Risk
Risk
Location/placement of equipment is within public reach and Location/placement of equipment is not within public Location/placement of equipment is not at all within public
very easy to disassemble. Location not within public vicinity or reach and easy to disassemble. Location quite far reach and not at all easy to disassemble. Location is close
visual connectivity. from public vicinity or visual connectivity. to public vicinity or visual connectivity to increase ‘eyes on
the streets’.

ala Lumpur City Hall (KLCH) A yo Metropolitan Government (TMG) Joint Effort To Counter Climate Change: Carbon Neu

1. Titiwangsa Takraw Stadium

Address : Titiwangsa Takraw Stadium - Titiwangsa Recreational Park,
GPS :3.1760713469860016, 101.70580141344048
Buildng Type : Sport Centre

Pitch Metal decking roof

Big roof coverage area
No disturbance on solar catchment from surrounding
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2. Bandar Tun Razak Commercial Centre

Address : Bandar Tun Razak Commercial Centre - 56000 KUL
GPS :3.0914272,101.7121614,138
Buildng Type : Commercial

e Metal Decking Pitch Roof
*  Big roof coverage area
¢ Nodisturbance on solar catchment from surrounding

Kuala Lumpur City Hall (KLCH) And Tokyo Metropolitan Government (TMG) Joint Effort To Counter Climate Change: Carbon Neutral Kuala Lumpur By 2050

3. Pudu Ulu Recreational Park

Address : Pudu Ulu Recreational Park Office, KUALA LUMPUR
GPS :3.1228519,101.7349772,116
Buildng Type : Infra Parks & Others

e Tiled Pitch Roof

e Bigroof coverage area
¢ Nodisturbance on solar catchment from surrounding
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4. City Hall Training Centre(IDB)

Address :KLCH Training Centre(IDB) - - 56000 KUL
GPS 14659227168, 101.70148423412166
Building Type : Training Centre

¢ Flat RC Roof and metal decking roof

e Bigroof area
¢ 2 highrise office tower and apartment around the area

Kuala Lumpur City Hall (KLCH) And Tokyo Metropolitan Government (TMG) Joint Effort To Counter Climate Change: Carbon Neutral Kuala Lumpur By 2050

5. Kuala Lumpur Public Library

Address : Kuala Lumpur Public Library - JLN RAJA - KUALA LUMPUR 50050 KUL
GPS 14659227168, 101.70148423412166
Building Type : Public Library

¢ Flat RC Roof

e Bigroof area, 3 storey building with basement
¢ Nodisturbance on solar catchment from surrounding




Kuala Lumpur City Hall (KLCH) And Tokyo Metropolitan Government (TMG) Joint Effort To Counter Climate Change: Carbon Neutral Kuala Lumpur By 2050

6. Sentul Perdana Community Centre

Address : Sentul Komuniti Centre
GPS : 3.184090698646056, 101.69626615433617

Buildng Type : Hall & Community Centre

e |
L e = ——

Curved roof

Medium roof coverage area
High rise apartment on around the neighbourhood, potentially to be

overshaddowed

Kuala Lumpur City Hall (KLCH) And Tokyo Metropolitan Government (TMG) Joint Effort To Counter Climate Change: Carbon Neutral Kuala Lumpur By 2050

7. Ampang Hilir Hall

Address : Ampang Hilir Hall
GPS :3.1522929,101.7435857,277

Building Type : Infra Parks & Others

e Pitched, metal decking roof

*  Bigroof coverage area
No disturbance on solar catchment from surrounding
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8. TTDI Market

Address : TTDI Market
GPS : 3.1386249784454607, 101.62896866193572
Building Type : Market

¢ Pitched, metal decking roof

¢ Big roof coverage area, 3 storey building
* Some part of roof is shadowed by Menara LGB TTDI

Kuala Lumpur City Hall (KLCH) And Tokyo Metropolitan Government (TMG) Joint Effort To Counter Climate Change: Carbon Neutral Kuala Lumpur By 2050

9. Keramat Mall Business Centre

Address : Keramat Business Centre
GPS :3.16537831,101.72380994,35.66461661
Building Type : Commercial

¢ Flat and Pitchroof
e Bigroofarea
¢ Nodisturbance on solar catchment from surrounding
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10. Kuala Lumpur Wholesale Market

Address : Kuala Lumpur Wholesale Market
GPS :3.2362844,101.6671076,783
Buildng Type : Market
. ’ *
< \
\ \
\ \
\ \
\ \
\ \
\ \
\ \
\ \
. ’ *
.

¢ Pitched Roof
e Bigroof coverage area, approx. 16 storey building
* Nodisturbance on solar catchment from surrounding building

Kuala Lumpur City Hall (KLCH) And Tokyo Metropolitan Government (TMG) Joint Effort To Counter Climate Change: Carbon Neutral Kuala Lumpur By 2050

11. Kuala Lumpur Count Down Clock

Kuala Lumpur Count Down Clock

Buildng Type : Public Place

e Pitched Roof

* Near to Mayor Office
¢ Nodisturbance on solar catchment from surrounding building
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Kuala Lumpur CBD Area I3

Kuala Lumpur City Hall (KLCH) And Tokyo Metropolitan Government (TMG) Joint Effort To Counter Climate Change: Carbon Neutral Kuala Lumpur By 2050

PHASE 3 - WAY FORWARD (EV & Low Carbon Growth Centre)

KUALA LUMPUR Dec 17, 2020 :

“Meanwhile, he said, DBKL
aimed to reduce the
intensity of greenhouse gas
emission up to 70 per cent
by 2030 by using solar
energy for its buildings
starting from the end of next
year and electrical power
for the GO KL bus service.

S Lt PR
KLCH planned to create a
Low Carbon Growth Centre

iIn-Wangsa Maju. 32
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CONCLUSION-Carbon Neutral Kuala Lumpur By 2050

Tokyo Metropolitan Kuala Lumpur
Government (TMG) City Hall (KLCH)
Tokyo declares that it will seek to Kuala Lumpur aims to become
become a Zero Emission Tokyo by Carbon Neutral Kuala Lumpur by
2050 2050
: . HUNESSTNELL .
Terima kasih gAargh ot

Thank YOU Gracias
?Sl \)S..i Ygdliq

Tack sa mycket 'I,% TJ _[5 TJ






Tokyo to Kuala Lumpur Low Carbon Society (T2KLLCS)

Seminar
5 February 2021

Update on Renewable Energy
& Energy Efficiency

Steve Anthony Lojuntin

Acting CEO

Sustainable Energy Development Authority (SEDA)
an agency under the Ministry of Energy and Natural Resources (KeTSA)

steve@seda.gov.my / Tel: +6019 - 2829102

To advise the Minister & Government Entities on all
matters relating to sustainable energy

To promote & implement national policy objectives
for renewable energy

To promote, stimulate, facilitate and develop
sustainable energy

Overview
of SEDA

SEDA was

established on 1st To implement, manage, monitor & review the Feed-

in Tariff (FiT) system

September 2011
under the SEDA

Act 2011 [Act 726]
with some of the To promote private sector investment in sustainable

To implement sustainable energy laws and recommend
reforms to such laws to the Federal Government

energy sector

To act as focal point on matters relating to sustainable
energy & climate change matters relating to energy

following functions:




—_ e
Renewable Energy Resources under RE Act 2011

SEDA alongside with other industry players are working

towards realizing national renewable energy (RE) aspirations

The target % includes Large Hydro

5% 1319 40% |
(~2.1GW) (~13.1GW) ~186w) |

PY [ I
2001 2010 2016 I 2020 | 2035 :

LSS, NEM, SELCO
RE capacity target based on region (MW)

RE Act 2011 — FiT mechanism
Year Pen. Sabah S’'wak Total

Msi
Small Renewable Energy Power (SREP) >

2025 8531 713 3893 13137

Note: 2035 10944 1627 5472 18043

1. Thetarget is in line with the following:
1. National Renewable Eneegy Policy and Action Plan (NREPAP)
2. Nationally Developed Commitments (NDC) under Paris Agreement 2015 .
I ————————~—~————~—_—~—~——~—~——~—~—~—~——~—~—~—~—~—~—~—~—~——~———————



Existing installed capacities (MW) by RE support mechanisms in Malaysia

Total RE installed capacity as of December 2019 in Malaysia: 8,170 MW

Source: SEDA; ST; Roland Berger

5

Renewable
Energy

Programmes
In Malaysia




|
Net Energy Metering (NEM) 3.0

Net Energy Metering 3.0 programme (NEM 3.0) - 2021 to 2023 with allocation of up to 500
MW. The NEM 3.0 will be divided into the following three (3) new initiatives/categories :-

Initiative/Categories Quota Allocation (MW) Quota Opening Date
Program NEM Rakyat 100MW 1st February 2021 - 31st December 2023
Program NEM GoMEn 100MW 1st February 2021 - 31st December 2023
(Government Ministries and
Entities)
Program NOVA (Net Offset Virtual 300MW 1st April 2021 - 31st December 2023
Aggregation)

GOVERNMENT LEAD BY EXAMPLE (GLBE) PROJECT —
SOLAR PV INSTALLATION AT 26 SELECTED GOVERNMENT

BUILDINGS
Department of Islamic Development Public Works Department Putrajaya —
Malaysia (JAKIM) — 24kWp 20kWp
Legal Affairs Division Prime’s Minister Institut Kanser Negara (IKN) — Hospital Putrajaya

Department (BHEUU) - 48kWp Pedestrian Walkway — 70 kWp



Solar PV Monitoring System

Energy Efficiency Conversation Act (EECA)

IN DRAFTING PROCESS

* Malaysia is drafting a comprehensive new Energy Efficiency and Conservation Act in pursuit
of achieving national aspirations.

* The Act aims to achieve the effective utilization of energy, electricity and thermal, across
all key sectors.

* The Act will state the comprehensive measures which are necessary to promote efficient
utilization of energy including target setting, communication and education.

* This Act will put in place as a form of regulatory approach in order to
reduce GHG emission.

* The Act’s components are cover the existing buildings, requirement of
energy managers, energy management & reporting & energy efficient
appliances.




(QUICK WIN ON ACHIEVING LOW CARBON BUILDING)

- Maximize Use of The Energy Efficient Reference Guide & Standard

MS1525: CODE OF PRACTICE
ON ENERGY EFFICIENCY AND
USE OF RENEWABLE ENERGY
FOR NON-RESIDENTIAL
BUILDINGS

Note:

All PBTs (Jabatan Kawalan Bangunan)
should adopt & gazette under UBBL the
requirement of MS1525 to boost the
development of low carbon / green
buildings

OTHERS CODE OF PRACTICE

Malaysian Standard 1837
» Code of practice for installation of grid-
connected photovoltaic (PV) system
» To provide guidelines on grid-connected PV
system installation, electrical safety and fire
protection requirements

Malaysian Standard 2680
» Code of practice for energy efficiency and
use of renewable energy for residential
buildings
E » To provide guidelines on the design, selection

of materials and electrical appliances and
efficient use of energy including the

application of renewable energy in new and L
existing residential buildings




EXISTING BUILDINGS:
ADOPTION OF ENERGY MANAGEMENT PRACTICES

(Energy Conservation & Energy Efficiency)

Users routine practices.

Operation & Maintenance.

Identify potential savings
v Energy Auditing.

v Energy Saving implementation.

Procurement of appliances.
Retroffiting / Renovation.
Add Renewable Energy System

SUMMARY / MAPPING OF GREEN BUILDING / LOW CARBON

GOV. GOV. POLICY TARGET = REDUCE CARBON /GHG INTENSITY 45% .

POLICY

GREEN BUILDING LOW CARBON BUILDING

METRIC: METRIC:
DEGREE OF Based on Number of Points Collected Based on % of Carbon/
‘GREEN’ i
Energy reduction

Conventional Green Low. Carbon Green Carbon Neutral / Zero A

Building Building Energy Building (ZEB) |§
o Penarafan Hijau (PH-JKR). - MyCREST (CIDB) o Readyfor ZEB /nZEB /NZEB 8§
o Green Building Index (GBI) o BYSEDA £
SUSTAINABL |5 GreenRE (REHDA) /wn—x g
E BUILDING o Melaka Green Seal (Melaka) w Upgrade Upgrade sa
TOOLS . x to GB to ZEB < 7
o GreenMARK (BCA - Singapore) | © 59
o LEED (USGBC - US) = (EE) Low Carbon Energy Efficient |8 =
o CASBEE Iskandar (IRDA-Japan) Upgrade Building (BASIC) 8=
Passingpoints BN Z CNUEE Low Carbon Building Assessment 2 (8
(45% - 50%) GB (GreenPASS) by SEDA =®
(I %
MyCREST | —— === == = = = —— =
Initiative start
EE with 1%

OPTIONS?

Building
Project

Owner ready reduction

D NO

Normal Buildings




.
ZERO ENERGY BUILDING
(advance Low Carbon Building by SEDA)

ZEB = (EE + RE) X Sustainable Practices

ZERO ENERGY BUILDINGS (ZEB) SERIES

(Malaysia adopted the Japanese definition on ZEB)

TOOL TO MONITOR AND COLLECT
DATA OF LOW CARBON BUILDINGS

Local authorities to collect energy &
carbon reduction data

Publish their electricity energy
consumption by this system. BEDOS
provide historical energy

consumption data display and
analyse the data to provide energy
report

@ @ @ www.seda.gov.my/bedos

Energy & carbon monitoring system. BEDOS also allow users to establish
To encourage users to monitor energy baselines and trace energy
electricity energy usage saving performance to help

consumer manage energy usage



TOOL FOR LOW CARBON BUILDINGS

Building Energy Data Online System (BEDOS)

* BEDOS also allow users to establish
energy baselines and trace energy
saving performance to help consumer
manage energy usage.

* Analysis of potentials;

v' Energy & carbon emission & reduction.

v LCB GreenPASS Diamond rating
certification.

v’ Used by number of organisations
(PBTs, corporate organisations, etc).

r———————————————q

THANK YOU

Sustainable Energy Development Authority (SEDA) Malaysia T« +603 8870 5800
Galeria PjH, Aras 9, Jalan P4W, Persiaran Perdana F « +603 8870 5900

Presint 4, 62100 Putrajaya, Malaysia. www.seda.gov.my

Sabah Branch:
Likas Square Commercial Centre,
Unit 32, Level 1, Lorong Likas Square,

Jalan Istiadat Likas, 88400 Kota Kinabalu, Sabah. GPS Coordinate:
5°59'32.8"N 116°06'31.0"ET

T« +6088 252 101/251 462
F « +6088 257 337

@SEDAMalaysia
SustainableEnergyDevelopmentAuthority-SEDAMalaysia
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INTRODUCTION TO SUSTAINABLE ENERGY
DEVELOPMENT AUTHORITY (SEDA) MALAYSIA

ENERGY EFFICIENT BUILDINGS/LOW CARBON BUILDING DURING THE
DEVELOPMENT & OPERATION

Sustainable Energy Development Authority (SEDA) Malaysia

e whNRe

OUTLINE

About Sustainable Energy Development Authority (SEDA) Malaysia;

Why Sustainable Energy;

Overview of Energy Efficiency;

Overview of Renewable Energy;

Examples of Energy Efficient Buildings/Low Carbon Building during The Development & Operation;
a) Case Study 1.0 (The LEO Building)

b) Case Study 2.0 (The GEO Building)

c) Case Study 3.0 (Panasonic Warehouse Building)

Way forward (Quick Win on Achieving Low Carbon Building);

a) Maximize Use of The Energy Efficient Reference Guide & Standard (MS1525)
b) Others Code of Practice (COP)

c) Adoption of Energy Management Practices

d) Low Carbon Building (LCB)

e) Building Energy Data Online System (BEDOS)

f) SEDA’s Online Building Energy Performance Monitoring System

g) Renewable Energy Programmes by SEDA Malaysia



To advise the Minister & Government Entities on all
matters relating to sustainable energy
OVG rVieW I To promote & implement national policy objectives

for renewable energy
of SEDA

To promote, stimulate, facilitate and develop
sustainable energy

SEDA was
established on 1%
September 2011

under the SEDA To implement sustainable energy laws and recommend
reforms to such laws to the Federal Government

To implement, manage, monitor & review the Feed-
in Tariff (FiT) system

Act 2011 [Act 726]

with some of the To promote private sector investment in sustainable

energy sector

following functions:

To act as focal point on matters relating to sustainable
energy & climate change matters relating to energy

Vision Statement

To promote the deployment of sustainable energy measures as part of
the solutions towards achieving energy security and autonomy.

Mission Statement

Ensure sustainable energy Continuously assess new potential sustainable
plays an important role in the energy solutions in partnership with our
nation’s economic development domestic and international stakeholders to

and environment conservation. diversify and complement the existing portfolio

of our existing sustainable energy programmes.

energy programmes are responsibility in a paradigm shift towards
managed prudently and living sustainably.
efficiently.

Ensure existing sustainable @ Advaocate the public towards accepting




Management Team

EN. KOH KENG SEN PN. SAZLINDA AYU
parnid ARSHAD
MCtlrll(g c|)rector-, Acting Director, Human
arket Operations Resource & Administration
VACANT
Chief Strategic Officer
TS. EN. STEVE ANTHONY
LOJUNTIN PN. MAZLIANA MAZLAN
Director, Technical Legal Advisor
Development and
Facilitation
VACANT
Senior Director,
Strategic Planning
TS. EN. HAZRIL PN. NOR RADHIHA
IZAN BAHARI MOHD ALl
IR. DR. SANJAYAN VELAUTHAM Director, Digital Services Head, Internal Audit
Chief Executive Officer EN. ROSLAN ALI
Director, Strategic
Communications
CIK SITI AISHAH
PN. ZAFINA AHMAD MOHAMAD
Director, Finance Covering Head,
Special Unit

Team Structure
iy,

Members of Authority

tive Officer
Special Unit —— T

Strategic Planning and Operation and Technical
Communications Services
Department Department

Chief Strategic Officer
Market Operations Division
Strategic Planning Division Technical Development and TR PEsE R AT
Facilitation Division Administration Division

Strategic Communications
Division
Digital Services Division

Corporate Services
Department




Main Legislations

* Renewable Energy Act 2011 [Act 725]
» Sustainable Energy Development Act 2011 [Act 726]

Subsidiary Legislations

List of « Renewable Energy (Criteria for Renewable Resources) Regulations 2011 [P.U.(A)
. . 383/2011]
Legislations « Renewable Energy (Manner of Appeal) 2011 [P.U.(A) 309/2019]
under SEDA e Renewable Energy (Feed-in Approval and Feed-in Tariff Rate) 2011 [P.U.(A)
385/2011]

* Renewable Energy (Technical and Operational Requirements) Rules 2011
[P.U.(A) 387/2011]

« Renewable Energy (Recovery of Moneys by Distribution Licensee) Rules 2011
[P.U.(A) 388/2011]

 Renewable Energy (Renewable Energy Power Purchase Agreement) Rules 2011
[P.U.(A) 386/2011]

* Renewable Energy (Administrative Fees) 2011 [P.U.(A) 389/2011]

e Renewable Energy (Allocation from Electricity Tariffs) Order 2011
[P.U.(A) 375/2013]

TECHNICAL DEVELOPMENT & FACILITATION (TECH) DIVISION

BAHAGIAN PEMBANGUNAN & FASILITASI TEKNIKAL
(Sustainable Energy & Low Carbon Facilitation)



RE & EE Technical Facilitation Initiatives

SE Tech

Facilitation
Initiatives

. Training &
Technical Industry g
Capacity
Support & Support Btk
Facilitations System
4 (SE Academy)
1. Project mandated by government: 1. Knowledge management portal 1. Development of training programs and
2) EACG Project 2. BEDOS (Building Energy Dat dul
b) EECA support implementations ’ .( uniding Energy Hata modutes
¢) UNDP — GTALCC / UNIDO — Solar Thermal (EE-RE). Collection & Operating System) 2. Review / update modules and
2. SE Program with States & Local Authorities (EE&RE) 3. SE Low Carbon Building Assessment unlve_rs_ltles programmes (panel)
a) Tech awareness & facilitation to stakeholders. — GreenPASS. 3. Upskilling of industry needs by
b) EE/RE (inc NEM) initiatives. 4. Online Energy Monitoring System providing RE/EE trainings to local and
3. SE Low Carbon Building Facilitation. 5. Online system aggregator IR4.0 international
a) Energy management. 6. Energy audit toolbox portal (online 4. Dispatch of trainers / Technical Experts to
b) Zero Energy Building (EE-RE) system) local sectors ie Bomba, bankers/Fis, etc
4. General industry and public facilitation. 5. Industry-research, study, pilot &

5. Consultancy and advisory. demonstration coordination with IPTs.

*Yearly
budgets

RE & EE Technical Facilitation

Capacity Building For Facilitations &
Government (Federal, State, Technical Services
Industry and Public)

Sustainable Energy Low Carbon

* Energy management and energy Building Facilitation

audit tra.lnlng to Goyernment staff.. . Net Energy Metering (NEM)
« SEDA is an active partner in » Energy Efficiency in Information and
providing solutions in RE trainings. Communication

(Low Carbon ICT)
* Awareness program & promotion



Human Capital & Local Competencies

® To build up the local expertise and skilled workers in RE and EE!
® To provide the right training needs in ensuring good, safe and quality RE

installations
No. of
Skilled
Workers
Trainings
Renewable Energy (Competency) Energy Efficiency
d Grid-Connected PV Systems Design a Energy Management n Building
a Grid-Connected PV for Wireman & a Energy Efficient Management in Air-
Chargeman Conditioning & Mechanical Ventilation

Q  Off-Grid PV Systems Design System (ACMV)

a Principle & Application in Compliance to
MS1525

a Energy Audit in Building

a Solar PV Installation and Maintenance
a O&M of Biogas Power Plant

(| Facilitation on Sustainable Low Carbon
Building Programme



- EE & RE BOOKS

LOW CARBON BUILDING FACILITATION
PROGRAMME

» Any activities such as;

SN N N N N N N NN

Energy Efficiency / Energy Management program

Monitoring and Verification (setting target and annual assessment)
Development of data collection and online monitoring system

Energy Audit and Retrofitting program

Low carbon green building design input & management (new buildings)
Awareness program & promotion

Development of Common Carbon Metric (CCM) for various building topology
Data repository on carbon emission from building sectors

Building performance assessment using GreenPASS

Development of EE performance based incentive

Training & Capacity Building (Energy Efficiency & Renewable Energy)



COLLABORATION WITH SELANGOR STATE
GOVERNMENT

SEDA Malaysia has been appointed & mandated by UPEN
Selangor for below activities:

1. Energy Management and energy audit for nine (9) Pejabat Daerah &
Tanah (PDT) in Selangor ;

2. Off-grid solar system installation project for 12 homes at Kampung
Orang Asli Sg. Relang, Gombak Selangor; and

3. Solar PV installation project for residential (Selangorku), Pangsapuri
Seri Utama, Puchong Selangor.

4. Active key stakeholder of Jawatankuasa Tetap Teknologi Hijau,
Pengguna & Alam Sekitar (since 2017).

’ FACILATATION PROGRAM :
= CAPACITY BUILDING FOR PBTs (State of Selangor) STAFFS §

Energy management and energy audit training to Government staff.

SEDA Malaysia also as active partner in providing solutions, low carbon facilitation
program & trainings in Selangor :
1. Maijlis Bandaraya Petaling Jaya (MBPJ).
2. Maijlis Perbandaran Sepang (MP Sepang).
3. Majlis Bandaraya Shah Alam (MBSA).
ilis Perbandaran Kajang (MP Kajang).




FACILITATION TO STATES & LOCAL GOVERNMENT:?)

* Appointed as technical advisor for energy management program in Gov't
agencies/IPTA

Provide training & awareness campaign

Facilitation, Advisory, Technical Assistance & Consultancy

Energy Auditing & Retrofitting

Project Management

Monitoring & Verification

Assessment and Reporting

» CURRENT PARTNERS : UMS, Perbadanan Putrajaya, DBKL, MBSA, MARDI,
MBPJ, MPSeremban, MPSepang, MPKajang, MPHT) Melaka, ISKANDAR
Malaysia, etc

» STATES : UPEN / SUK - Selangor, Negeri Sembilan, Johor & Melaka

2. WHY SUSTAINABLE ENERGY?



WHY SUSTAINABLE ENERGY?

GLOBAL
PROBLEM! NATIONAL
CLIMATE CONCERN
CHANGE IS THE OWN CONCERN
PROBLEM ENERGY
SECURITY ENVIRONMENT

& ECONOMIC

GLOBAL PROBLEM - CLIMATE CHANGE

PROBLEM! SOLUTION!

CLIMATE CHANGE GREEN

IS THE PROBLEM TECHNOLOGY

[MAINLY CAUSED AND GREEN

BY GREEN HOUSE LIVING IS THE

GASES (GHG)] SOLUTION

GHG : Carbon dioxide, “C0O2 is the most important anthropogenic of GHG
Methane, NOx, SOx, CFC, etc and the main sources of atmospheric CO2 is from

burning of fossil fuels — 75% of increase in
atmospheric CO2 since industrial times (Source:
Cities and Climate Change — Global Report on
How dare you! Human Settlements 2011, UN-Habitat).



GLOBAL WARMING’S EFFECT



NATIONAL ENERGY SECURITY
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NATURAL GAS : 88.00 trillion standard cubic feet

RESERVE LIFETIME : Minyak- 19 years, Gas - 36 years

(source : PETRONAS (1,January 2008)

NATIONAL ENERGY SECURITY

Total accumulated sources are reduced although oil exploration
activities has been increased.

More oil exploration but less quantity of oil & gas extracted
from each weld.



NATIONAL POLICY :
COMMITMENT TO REDUCE CARBON EMMISSION

e 2009: COP 15 in Copenhagen

“Malaysia is adopting an indicator of a voluntary reduction of up to 40% in terms of
emissions intensity of GDP by the year 2020 compared to 2005 levels”
17 December 2009

e 2015: COP 21 in Paris
“Malaysia intends to reduce its greenhouse gas
(GHG) emissions intensity of GDP by 45% by 2030
relative to the emissions intensity of GDP in 2005”
16 December 2016

e 2018: COP 24 in Poland

“Malaysia Ready to do More”
31 July 2018

MALAYSIA CO, EMISSION INTENSITY

CO, Emission Intensity Level (tonnes CO, eq/RM thousand)

Source: International Energy Agency
0.8 0.76

0.7

0.6

Target Reduction

45%

0.5

0.4

0.3

0.2

0.1

2005 2016 2030



PRIMARY ENERGY SUPPLY

MALAYSIA’S ENERGY
SUPPLY HAS GROWN
SIGNIFICANTLY OVER THE
LAST 25 YEARS

MALAYSIA IS USING COAL
& NATURAL GASAS A
MAIJOR FUEL SOURCE FOR
ELECTRICITY

1KTOE = 11.63GWH = 11,630MWH

ELECTRICITY CONSUMPTION BY SECTORS

BUILDING SECTOR = COMMERCIAL +
RESIDENTIAL CONSUME THE
BIGGEST CHUNK OF ENERGY 52.4%

FOLLOWED BY INDUSTRIAL 47%



OWN CONCERN - UTILITY COST

Conventional TARIFF
(Increase every 3 years)

3. OVERVIEW OF ENERGY EFFICIENCY




WHAT IS ENERGY EFFICIENCY?

o A
owe




WAYS TO ADOPT ENERGY EFFICIENCY

REFERENCE TO DEVELOP SUSTAINABLE ENERGY BUILDINGS

SOLUTION

TO REDUCE CARBON EMISSION, IMPROVE ENERGY SECURITY, SAVE
OPERATIONAL COST

(Environment — Social — Economics)

OFE-SET GUIDELINES
REDUCE &
pemanp  FURTHER  stanpARD
ENERGY
USAGE
Energy
Efficiency & Renewable MS

Conservation

Energy 1525



ENERGY FLOWS IN A PREMISES

Energy consumption caused by several
main factors;

/ Productions

Reference : Gregers Reiman

MAPPING OF MS1525 MAIN ELEMENTS

ENERGY LOAD PASSIVE ACTIVE

mm)  Heat
m) Lighting v EE Artificial
Lighting

m=) Equipment v EE Building

Services Sys.
v' EE End-users

Equipment.

‘ Human v’ Assisted Energy

Management &
Control Sys.



4L avS\ e

4. OVERVIEW OF RENEWABLE ENERGY

National Installed Capacity Mix (Dec 2019)

Solar PV: 736, 2%
Small hydro: 483, 1% Others: 170, 0%

Biogas: 78, 0%

= !
.
Biomass: 760, 2% ]

Large hydro: 5,682,
17% Coal: 10,546

Total : 34,392 MW

RE (excl large hydro) : 6%

RE (excl large hydro) 2025 : 20%
RE (incl large hydro**) : 22.5%
* Includes off-grid

**Large hydro > 100 MW

Natural gas: 14,701,
43%
Distillate / diesel:
1,226, 4%



By Bernama - November 27, 2018 @ 9:57pm

KUALA LUMPUR: The government is optimistic of achieving its
target of 20% electricity generation from Renewable Energy
(RE) sources, equivalent to 3,991 MW, over the next seven
years via various initiatives, programmes and policies.

To realize this target, Energy, Science, Technology,
Environment and Climate Change Minister Yeo Bee Yin said
the government would engage with industry players and
study the relevant policies.

Though the country’s clean energy generation is only at two
per cent currently, the target could be reached with the
implementation of various programmes, including Net Energy
Metering (NEM), Feed-in-Tariff (FiT) and Large-Scale Solar
(LSS) programme, she said.

Renewable Energy Resources under RE Act 2011

B




Renewable Energy Resources - Biomass

EFB

Biomass resources as fuel; a substitution
of fossil fuel

Renewable Energy Resources - Biogas

i
E Biogas from the fermentation processes been
utilized as a fuel




Renewable Energy Resources — Small Hydro

Transfer the kinetic energy in water to a
mechanical energy before converting to electricity

5. EXAMPLES OF ENERGY EFFICIENT BUILDINGS / LOW CARBON
BUILDING DURING THE DEVELOPMENT & OPERATIONS

2007 2004
Net BEI = 30 (86% reduce) Net BEI = 114 (59% reduce) Net BEI = 63 (70% reduce)
65 TonCO2/year 1,490 TonCO2/year 637 TonCO2lyear (*To verify)
GBI : Certified (2009) GBI : Silver (2011) GBI & GreenMark : Platinum (2011)

ASEAN EA : 2009/2010/2011 ASEAN Energy Award : 2006 ASEAN EA : 2012



CASE STUDY 1.0

The Low Energy Office (LEO)
Building, Putrajaya

Construction : Year 2002 —
2004

The Low Energy Office (LEO) Building, Putrajaya

- A project by the Gov. of Malaysia with technical
input on Energy Efficiency from DANIDA (Danish
International Development Assistance)

- Commitment of the Government on “Leadership
by Example”

- To build an energy-efficient and intelligent
showcase building without compromising users’
comfort

- To enhance awareness and increase the local
capacity on EE building design (Integrated
Building Design Concept)

Reference : DANIDA-KTAK LEO Building Project (2002 — 2006)



The Low Energy Office (LEO) Building, Putrajaya

- To prove the feasibility of achieving the standards as recommended in
MS1525 :2001 Code of Practice on EE & Use of RE for Non-Residential
Buildings*

* with reference to Guidelines for Energy Efficiency in Buildings, MEWC (1989)

- To provide research opportunities for professionals and academia in
EE in buildings

- To introduce Energy Efficiency features which must be easily
replicated in other Malaysian buildings

- To demonstrate the use of computer simulations in deriving the
critical EE parameters and the potential savings (Using Building
Energy Simulations, Energy-10! software)

I developed by U.S. NREL

Reference : DANIDA-KTAK LEO Building Project (2002 — 2006)

Building elements

Energy Building Orientation
Management
System

Stack Ventilation

Building Envelope
Green Data Centre
Roof and Wall Insulation

\

Lighting

\

Daylight Lightshelf

Pumps Low Energy
Office

Air Handling Unit Equipment



Energy Efficient Design Features

» Passive Design Elements. » Active Elements
- Building Orientation. - Air Conditioning & Mechanical Ventilation.
- Building Envelope (OTTV). - Innovative Lighting System.
- Natural Air Ventilation. - Energy Efficient Office Appliances
- Interior Space Layout Design. - Plug Loads.
- Comprehensive Energy Management
System.

» Other Sustainable Elements
- 3.3kWp Solar Photo-voltaic (building grid connected)
- Rain Water Harvest system (for landscape system)

Reference : DANIDA-KTAK LEO Building Project (2002 — 2006)

PASSIVE DESIGN FEATURE:
- Building Orientation

Orientation along the East-West direction.

Since the sun rises up from the east and sets in the West,
less direct sunlight will heat the building facade.

To minimise heat gain from the sun radiation:
. Most windows/glazing facing North and South
. Less windows facing East and West

Reference : DANIDA-KTAK LEO Building Project (2002 — 2006)




PASSIVE DESIGN FEATURE:
- Building Envelope (Insulation on Roof & Wall)

Canopy

Concrete Roof

Above - metal deck canopy

Inside - 100 mm extruded Styrofoam

(normal 25 mm.) "o

L 4
Walls: 2

200 mm aerated concrete brick Flat
(normal 115 mm brick) F00 =~
OTTV - 35 W/m?2 (normal: 43 W/m?2 f

\
)
Punch Hole Windows: (600 - 1000 mm) \

-Better shading effect - deeper penetration of
daylight

All glazing near facade-12 mm light green glass. —
-Provides more diffuse daylight but less heat -
Visible light trans. = 65%b.

Solar Heat only 5196 pass through

Reference : DANIDA-KTAK LEO Building Project (2002 — 2006)

PASSIVE DESIGN FEATURE:
- Natural Cross Air Ventilation at the Atrium
- Reduce use of mechanical ventilation system

Solar
Chimney
Effect

v Natural Ventilation Assisted by a Solar Chimney 1
v' Computer simulation of air change of 6 to 10 ach
v Provides Daylight Deep into the Building

| — — 2

"~
!
L

Reference : DANIDA-KTAK LEO Building Project (2002 — 2006)



PASSIVE DESIGN FEATURE:
- Maximise Use of Daylighting.
- Reduces use of artificial lightings.

» Most intensive work area near the facade.

» Less intensive work area at the centre floor area.

» To maximise penetration and utilisation of daylight
» Effective zoning of interior spaces to minimize energy consumption
» Creating a comfortable ambience — bright and spacious interiors

N

- ELECTRIC LIGHT ONLY

Reference : DANIDA-KTAK LEO Building Project (2002 — 2006)

PASSIVE DESIGN FEATURE:
-  Maximum Use of Daylighting.
- Reduces use of artificial lightings.

Work area Open p|an
near the working space
facade near the facade
Stores/Meeting/
Documentation rooms
Ed  Daylit at the core of building
I semi-daylit

. age = - -
J ArtIfICIaI ng htl ng Reference : DANIDA-KTAK LEO Building Project (2002 — 2006)



ACTIVE DESIGN FEATURE:

- Energy Efficient Lighting System
- Energy Efficient lamps.

» Lighting Zoning / Grouping:
- Multi circuit lighting system.
- Easy to control and optimize.

» Lighting Automation System:
- Occupancy sensor and Photo sensor.

- System integrated with Building Energy Management system.

» Design luminance level in Offices : 350 lux
- Proposed by MS 1525:2001*  : 300 — 400 lux.
- Base design requirement - 500 lux.

Reference : DANIDA-KTAK LEO Building Project (2002 — 2006)

ACTIVE DESIGN FEATURE:
- Energy Efficient Cooling System

» CO2 Sensors & Heat Recovery Heat Wheel
- Helps to reduce cooling load of fresh air intake.

» Temperature control set point 1 24°C.
(Acceptable comfort level)
-Base design requirement 1 22°- 23°C.

-Proposed by MS 1525:2001* : 23°C —-26°C

» Low Friction Losses design

- Reduce installed CHW pump and Fan capacity and
less energy consumption.

Reference : DANIDA-KTAK LEO Building Project (2002 — 2006)




ACTIVE DESIGN FEATURE:
- Energy Management & Monitoring System

Total Power & Energy Monitoring page Reference : DANIDA-KTAK LEO Building Project (2002 — 2006)

ACTIVE DESIGN FEATURE:
- Renewable Energy System (3.3kWp)

- Demonstrates a small Grid Connected Photo-voltaic
System to power the Water Wall system in the atrium.

PV Panels on the roof top

Reference : DANIDA-KTAK LEO Building Project (2002 — 2006) Water Wa” |n the



BUILDING ENERGY SIMULATION:
- Integrated Design Approach (Using Energy
10).

Energy Saving Features |n LEO Builéling

Daylight use

OTTV & RTTV : Insulation in walls and roof
EE Lighting 22 - 16 w/m2

Equipment 27 — 20 w/m2

EE Equipment 20 - 7.5 w/2 _ 123

Room Temp 23 - 24 degrees

Especially Tight Building

0 100 « 200 300

Reference : DANIDA-KTAK LEO Building Project (2002 — 2006) Energy Index kWh/mzyear

BUILDING ENERGY SIMULATION:
- Integrated Design Approach (Using Energy
10).

Conventional 4=y Energy Efficient Design
300

kWh / m2

200

Cooling Lights Othor Total

Reference : DANIDA-KTAK LEO Building Project (2002 — 2006)



ENERGY MANAGEMENT IN OPERATIONAL.:
- Fine tune, Optimisation & Maintain Performance.

LEO Building

Comparison LEO Building with several LEO BEI = 100
buildings in Putrajaya (Conventional) BEI = 275

= 3,366,475 kWh/yr

or more than RM

800,000 per year i1
28.8 sen/kWh

[kWh/m2/yr]
no
o
o

12814

Savings =
56%
= 3,366,475 kWh/yr x
; ‘ ‘ ‘ ‘ ‘ ‘ ‘ 0.614 kg CO2/kwh
BL B2 B3 B4 B5 B6 B7 B8 E4f5 = 2,067,016 kglyear CO2
’EAVERAGE (3276 hrslyr) B AVERAGE (Normalised to 2646hrs/yr)\ Blocks = 2,067 tones CO2/year

Reference : DANIDA-KTAK LEO Building Project (2002 — 2006)

CASE STUDY 2.0

2007

GreenTech Malaysia’s GEO
Building

Net BEI = 30 (86% reduce)
65 TonCO2/year

GBI : Certified (2009)
ASEAN EA : 2009/2010/2011

Potential LCB-GreenPASS (Operational

carbon) Assessment RSN

Nearly ZEB






In 2007: THE GEO BUILDING IN BANGI
(Energy & CO2 @ Savings)

H3g A= 55| i Savings (EE) = 70%
(Conventional) BEI = 220 Net saving with Renewable Energy (EE+RE) = 85%
i Potential LCB-GreenPASS on ZE
Assessment W W W W ¥
Energy saved =492,125 kWh/yr Nearly ZEB

or RM 195,374 per year
Tariff B (Low Voltage Commercial Tariff) for all kWh 39.7sen.kWh

CO, saved = 492,125 x 0.614 NEAR TO CARBON
= 302,165 kg/year CO2 NEUTRAL
=302 tones CO2/year BUILDING

0.614 kg of CO2 emitted to the atmosphere for each 1 kWh electricity generated

by power plant (Peninsula Malaysia) ‘%

CASE STUDY 3.0

2011 ESB - PANASONIC GREEN WAREHOUSE in SHAH ALAM

-Green Features:

- 100% Daylighting. - Almost 100% Cross ventilation.
- EE Lighting Design and features. - Solar Compund Lighting.
- Inverter Aircond System (office) - Rain water Harvest System

APPROCHING
CARBON
NEUTRAL

BUILDING

- Net BEI = 15.6kWh/m2/year (more than 70% energy reduced)

- 384.2 TonCO2/year Potential GreenPASS (Operational L
- SME Green Award 2012 carbon) Assessment %W (“D
- ASEAN Energy Award : 2012 : 15t Runner-up Tropical Buildings



WAY FORWARD (QUICK WIN ON ACHIEVING LOW

CARBON BUILDING)
- Maximize Use of The Energy Efficient Reference Guide & Standard

n MS1525: CODE OF PRACTICE
ON ENERGY EFFICIENCY AND
USE OF RENEWABLE ENERGY
FOR NON-RESIDENTIAL
BUILDINGS

Note:

All PBTs (Jabatan Kawalan Bangunan)
should adopt & gazette under UBBL the
requirement of MS1525 to boost the
development of low carbon / green
buildings

WAY FORWARD
- Example Successful Adoption of MS1525 in New Buildings (Putrajaya)

Common Carbon Metric in Buildings (Putrajaya) 2010

O



WAY FORWARD
- Example Successful Adoption of MS1525 in Putrajaya.

Annual Common Carbon
Metric in Buildings (Putrajaya)

* Source : Perbadanan Putrajaya - Putrajaya Low Carbon Green Cities 2025 Monitoring

Energy Reduction
2018 vs 2009

WAY FORWARD
OTHERS CODE OF PRACTICE

Malaysian Standard 1837
» Code of practice for installation of grid-
connected photovoltaic (PV) system
» To provide guidelines on grid-connected PV
system installation, electrical safety and fire
protection requirements

Malaysian Standard 2680
» Code of practice for energy efficiency and
use of renewable energy for residential

buildings
» To provide guidelines on the design, selection
of materials and electrical appliances and

efficient use of energy including the
application of renewable energy in new and
existing residential buildings




B ADOPTION OF ENERGY MANAGEMENT
PRACTICES

SIMPLIFIED CYCLE OF ENERGY MANAGEMENT
PROCESS

4. Setup an
2. Appoint an 3 Prepare an Energy
Energy Manager Energy Policy Monitoring &
Reporting System

1. Organise
Management
Resources

7. Prepare Action 5. Implement
8. Implement Plan based on 6. Conduct Staff Awareness

Actions Energy Audit’s Energy Audit & Training
Findings Program

9. Report &
Review Results
Regularly

10. Annual
Review




ENERGY MANAGEMENT

All activities to ensure
efficient use of energy
in the organization

e One of management resources of a company
e Required due to its influence to operation and activities

n LOW CARBON BUILDING

Low Carbon Building

An alternative way to go green building.
A basic green building that focus on sustainable

energy, starting with basic energy efficient
features.







Low Carbon Building Focus on Operational Energy !
IMPORTANT FACT (by UNEP SCBI) >

Lifecycle

‘ Operation Phase : Use,
Management & Maintenance
[Higher Operational CO2 footprint]
From Energy Usage !!
. - 80%
Next Step: After Energy Efficiency then Use Renewable
Energy to off-set further the CO2 emission in building

FACT! Most of the CO, emission is during the operation phase !!
ENERGY MANAGEMENT to tackle the source of the CO, emission

NATIONAL GREEN TECHNOLOGY POLICY

Definition of “Green Technology”

J Green technology is the development and application of products, equipment, and
systems used to conserve the natural environment and resources, which minimizes
and reduces the negative impact of human activities

2010 : Green
» Minimizes the degradation of the environment. Tec.hnology
Policy to
> It has zero or low green house (GHG) emission. support green

and low carbon

> It safe for use and promotes healthy and improved
development

environment for all forms of life

> It conserves the uses of energy and natural
resources; and

> It promotes the use of renewable resources.

Download copy @ www.mestecc.gov.my



THE QUICK WINS: CHANCES TO REDUCE CO,
EMISSION s

Building sector has the higher
chances to reduce carbon emission
in a township

Voluntary Initiatives By the Government & Private Organisations

Compiled by SEDA Malaysia

Sustainable Tools in Malaysia

(by chronology) STANDARDS
1. GreenMARK (BCA - Singapore)

2. Green Building Index (GBI) 0] MS 1525

3. LEED (USGBC - US) o 1SO 50001

4.  GreenRE (REHDA)

5. Melaka Green Seal (Melaka)* o 1S0 14000

6. CIS 20:2012 — GreenPASS (CIDB, now adopted by SEDA)* - For Low Carbon Building & Zero Energy Building

7. Penarafan Hijau (PH-JKR)*.

8. MyCREST (CIDB-JKR)*.

9. CASBEE Iskandar (IRDA-Japan)

* Government tools
*** The underlined are tools made in Malaysia.

Notes: . GreenPASS is based on 100% CO2 reduction assessment.
MyCREST is based on partially CO2 reduction assessment.

** FACTS : No single tool can provide fair assessment to all types of buildings. That is why more tools have been created and adapted to
different assessment methods for the combination of various elements of sustainability (usually the final evaluation in the form of accumulated
marks) or only subject to a single sustainability metric (such as GHG, Carbon, water or ecology index).




Next Improvement ....

To obtain full green building certification
-

Green Building Tools

) E_nergy in Malaysia
Efficient/ Low
carbon | INFuTuREcAN \_ © MYCREST (CIDB-JKR).
A UPGRADE TO o Penarafan Hijau (PH-JKR).
Bwldmg FULL GREEN 0 Green Building Index (GBI)
0 GreenRE (REHDA)
Low Carbon Building o Melaka Green Seal (Melaka)
Assessment (0] Gl’eenMARK (BCA—
Singapore)
STANDARDS u LEED (USGBC - US)
u CASBEE Variant (IRDA-Japan)
o MS 1525 Carbon Neutral
o 1SO 50001 Building
o 1SO 14000 0 Zero Energy Building (NZEB)

MAPPING OF GREEN BUILDING / LOW CARBON

seda

BUILDING / ZERO ENERGY BUILDING (ZEB)

GOV, POLICY

GOV. POLICY TARGET = REDUCE CARBON /GHG INTENSITY 45% .

GREEN BUILDING (GE) LOW CARBON BUILDING {LCB)

DEGREE OF
‘GREEN’

Based on Number of Points Collected

METRIC:

METRIC:
Based on % of Carbon/ Energy
reduction

Cmﬁﬂﬁm

o Penarafan H!au |PII-J]I1

o Green Building Index (GBI}

o GreenRE (REHDA)

o Melaka Green Seal (Melaka)

o GreenMARK (BCA - Singapore)
o LEED {USGBCG - US)

o CASBEE ISKANDAR

SUSTAINAELE
BUILDIMG TOOLS

Pasding poines (45%-
S0)

Low Carbon Green Building

MyCREST

| Carbon Neutral /| Zero Energy
Building (ZEB)
a Ready for ZEE / nZEB / NZEB |~

- L B ] JJ w - - 3
e
to ZEB
nerw Efficient Low Carbon Buiiding (G4 5iC)
Gﬂ Low Carbon Building Assessment by SEDA i
({GreenPASS) .

- MyCREST (CIDE)

Pilot ! facili

certification by SEDA

OPTIONZ?

Mormal Buildings

Source . Sustainatie: Low Carbon Building Guite by SEDA Malzysia



TOOLS & SYSTEMS

Sustainable Low Carbon Building Assessment GreenPASS

e Buildings represent the biggest opportunities for carbon reduction in mitigating climate change,
as they are responsible for about 80-90% of the carbon emissions during their operations.

* Alot of initiatives on sustainable energy low carbon building has been done but absent the
way to access the achievement.

* The assessment program will become platform to appreciate the sustainable energy low carbon
building initiatives, using UNEP-SBCI Common Carbon Metric / CIDB’s CIS20-GreenPASS.

LOW CARBON BUILDING/ ZERO ENERGY BUILDING
Assessment Tool by SEDA Malaysia

* Adopted the CIDB’s Construction Industry Standard (CIS-20:2012) — GreenPASS Operation

TOWARDS ZERO ENERGY
TOWARDS CARBON NEUTRAL

Zero Energy
Building (ZEB)
Certification
Scheme *
Net ZEB
(NZEB)

Near ZEB
(nZEB)

Ready Towards
ZEB

Energy
Conservation

* Note : Possible aligning to
Japan ZEB Scheme Concept




on Green Building Elements

1l Innovation 7

Water |

Energy

management (EE + RE)
materials
Site
construction Indoor 1]
Management Environmental
Quality 21
TOOLS & SYSTEMS

ZERO ENERGY BUILDING FACILITATION PROGRAM

ZERO ENERGY BUILDINGS (ZEB) SERIES
(Malaysia suitable to adopt the Japanese definition on ZEB)



Tools & Systems

— GreenPASS under the SEDA’s Low Carbon @
uilding Facilitation Program

Total kWh Saving/year 29,011,515
Total Ton CO2 Saving/year 19,775

Tools & Systems
nPASS under the SEDA’s Low Carbon Building Facilitation Program

Current status

Total Applications 55)

Total Approved 53

Total kWh Saving 29,011,287.93
Total CO2 Saving 19,773.44
ICERTIFICATION (DIAMOND RATING) Total

1 Diamond 25

2 Diamonds 23

B Diamonds 3

4 Diamonds 1

5 Diamonds 1




Collaboration with
Perbadanan
Putrajaya

Collaboration with MPHTJ



TOOLS & SYSTEMS
Building Energy Data Online System (BEDOS)

* Energy & carbon monitoring system. The encourage users to monitor electricity energy usage.

e Publish their electricity energy consumption by this system. BEDOS provide historical energy
consumption data display and analyse the data to provide energy report.

e BEDOS also allow users to establish energy baselines and trace energy saving performance to
help consumer manage energy usage.

S
B BEDOS

BUILDING ENERGY DATA ONLINE MONITORING SYSTEM

(For Sustainable Energy Low Carbon Building Assessment-GreenPASS Application)

Publish their electricity energy Local authorities to collect energy &

consumption by this system. BEDOS carbon reduction data
provide historical energy

consumption data display and

analyse the data to provide energy

report

@ @ @ www.seda.gov.my/bedos

Energy & carbon monitoring system. BEDOS also allow users to establish
To encourage users to monitor energy baselines and trace energy
electricity energy usage saving performance to help

consumer manage energy usage



TOOLS & SYSTEMS

SEDA’s Online Building Energy Monitoring System

Objectives are as follows:
e To provide platform for building owners to monitor their energy usage and their building
performance;
e To support visualise data on systematic assessment to encourage energy efficiency in
building
* As one of the platform and can be one of contributing point for achieving the current Low
Carbon Building or Green Building Certification cert in Malaysia

Tools & Systems
SEDA’s Online Building Energy Performance Monitoring System

Demonstrate the performance of building in
Malaysia. Part of the exercise under this
component is to install and demonstrate online
energy monitoring. Objectives are as follows:

To understand the
demographic of

. To support visualise
energy usage in

data on systematic

building for Malaysia,
. assessment to
in order to form a
e X encourage ener
specific baseline for 9 9y

typical office building Giieaagy o [ouf el

in sia To provide platform As one of the platform and
for building owners to ] 1 can be one of contributing
“ monitor their energy point for achieving the
usage and their current Low Carbon Building
building performance or Green Building

Certification cert in
Malaysia



Solar Rooftop

L ——

Feed-in Tariff Scheme (2012 - 2017)

FiT allows consumer to sell their solar PV energy to TNB/SESB with premium rate (FiT) (21 years contract)
FIT provides a fixed monthly income for every kWh energy exported to the grid.

However, solar under FiT scheme ended in 2017 due to fund limitation (quota) & heavily oversubscribed.
Non-solar quotas are still be made available




Self-Consumption (SelCo) Scheme (since 2017

SelCo = Solar PV energy generated 100% for own-used only

* SelCo allows consumer to self-consume 100% from solar PV energy, while reducing energy import from

TNB/SESB.
e Reduce electricity bill (Less energy import from TNB)

Net Energy Metering (NEM)

4 )

Regulator Implementing Agency

Distribution Licensee

NEM-Participants

[vJDomestic [vJCommercial [v]Agriculture Industrial

The concept of NEM 2.0 (w.e.f 15t Jan 2019) 500MW is that the energy produced from the
installed solar PV system will be consumed first, and any excess will be exported to TNB on a

“one-on-one” offset basis. Opportunity to save your electricity bill!




Off — Grid PV Solar System installation for KOA

solar off-grid system - minimum
1.2 kWp for each house

a) 5unit LED lamps

b) 1 unit standing fan

c) Wiring, power socket,
distribution board and
electrical protection devices.

d) 12 months technical support




seda

Training and hand over
session

https://services.seda.gov.my/nemcalculator/#/




Photos

11.5MW, Kina Blopower Sdn Bhd, Sandakan
Sabah

1.1MW, Felda Industri Sdn Bhd, Serting Hilir,

Negeri Sembilan




Photos

507.3 kW, Perpustakaan Raja Tun Uda, Shah f 675.2 kWp, Lean Lee Solar (M) Sdn Bhd, Bukit

Alam, Selangor Mertajam, Penang

Photos

2.5 MWp, Goodyear Malaysia Bhd, 3.15 kWp Terrace House, Kota Damansara,
Shah Alam, Selangor Selangor




THANK YOU

Sustainable Energy Development Authority (SEDA) Malaysia
Galeria PjH, Aras 9, Jalan P4W, Persiaran Perdana
Presint 4, 62100 Putrajaya, Malaysia.

Sabah Branch:

Likas Square Commercial Centre,

Unit 32, Level 1, Lorong Likas Square,

Jalan Istiadat Likas, 88400 Kota Kinabalu, Sabah.

yoQa @SEDAMalaysia
f SustainableEnergyDevelopmentAuthority-SEDAMalaysia

T « +603 8870 5800
F « +603 8870 5900
www.seda.gov.my

T« +6088 252 101/251 462
F - +6088 257 337

GPS Coordinate:
5°59'32.8"N 116°06'31.0"ET

Grid-Connected PV Systems in Malaysia

Absorb & convert sunlight to electricity
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