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1. A DO R E HAY

1.1. A D

L
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(2011~2015 F)CBUF N EERFSH AR Lz [RFELET 07T L) S2RE - Hit
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n | Sonth China Sea
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@&  CONURBATION

) CONURBATION (]
Population 2020: 10,37 mil
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\
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Regional Growth Corridor
East Coust Economic

Norther Comcor Economic
Region (NCER)

| Population 2020: 2.40 mil  ® °'
/] [ 5

HiPT : Malaysian national Physical Plan
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Zone M X4 R Fe g

AJ—v Vg m— LUK YA H—
BYy—v XYy ¥ T ER X O SRS
CYy—v W — i 05 L Hi

DJ—r W — bk SCHHIX E OV ZE M
Ev—v SENAI SKUDAI Z=# a6 S5 Hh

HiFT : Adapted from the SJER CDP 2006 - 2025

14



A AT FVERIEHIR TIE, A% ORI IC B W TRBEZE) R K UHERIR RV HIRE
BH =Ry« 7y TV h~OBERE, BEER - 7V -7 7 /aY— 7 )=
T A~OREILRIC KL D 7Y — R DR X OSSR RNERITR D LD
BZIZHESEZ, BET V2 U ARERESNTND, BRI E, &BFH, £ L TR
BERIC R ATREZRBRFE 2 ATREIC T2 Z L &8 Lc, BRFNMEBFA~DOr— F~ v 7 Th
% 12025 4FIZ[NT 7oA A J v A VHBE ORI FE S 7 v—7 Y > F(Low Carbon Society
Blueprint for Iskandar Malaysia 2025)] (LL'F, TLCSBP) &3 2)%&/Ek L. 5%, £O
Aifbz BEL TV 5,

LCSBP (34 ERBLECRR B I EBR B F8ify ip /) 7'm 77 . (SATREPS: Science and
Technology Research Partnership for sustainable development) (2351} 5 FD—>TH
Do A7 v 7T LTEEER IR (JICA) LR EAMREEER (JST) O3dgE2%ir, «
L= 7 TRRS: (UTM) . s8R, [RS:, ENLEREAT e &2 ol & L 72 L RIBFZEE
EICTEmS NI,

COP17 TiX, ~ b —3 7 TARRS L ENBREMIEITIE, 17 O TRRSEARIZAT T—
FHENERZ N DBURFE M~ LT A RAXR ME2IfE L A A 2 2V B %6 Hite 2 5t
BRI LT RIRFE ST U AHED Ok 72 #E L7z, COP18 2B\ Th, HERET 7T
FEBUZT T B EBOREZBIE LT 58T L 0&KE]) Lo XA MLV T, RIRFET VT
FEBUTMT =B F L BOREBIE LT 2 ET7 L OEENZ SV Tilim L7,

20124 12 A, ~ L= T OF V7 EMIZILCSBP Z EXICAR L, v L= T EIFE L
T LCSBP OFEHAZHIET I EA2RM LI, TNa2xT TA AT &V MBI 5T
(Iskandar Regional Development Authority, U4 F. [IRDA] &9 %) @ Ismail Ibrahim #
AEEEIE, 201343 H £ TIZ LCSBP IZBWTEIEI SN TS 7' 7T A DELTIZHLY
D ERER L,

2013 FEEITIE, A A 2 AVBRFICBEE L C, IRDA 28 H RO - BLRICBI L% FFo
TWeZ &, ZhUsxt L CTHARBENENENDOHA « #85RZ X — X ZEBED & 5 Fhi
FHEORENFRETH D Z & R, FAIHE CAEEO T, BEHOFEIEZ rTREMEFE
WEM STz, Y =y 7SN Ei L7z TLCSBP o BBifkic kA7 e v =7 Mi
B, ARRFETT O 0 ARICEMT 2 b0 TH D Z L, IRDA L OHIHI 35 DR
Dbm<, FEF vy =7 NEBOFRMENE WS D TH D, 2013 FEICH W TIE, B
DARBFEFESR L Oz R RRBEHENOIEAICROBEL AR 2 4L Z OB FE

15



EREE LTz, A% L0 BAREIC, HIXERFHOBRE) DARKF LD A ZEAL TV
SFETH D,

ARZ 7 VT 4« VY a—va RS EE Lz ESCO FI2o 1 TiE, LCSBP
OHEREZ T B 70 > TV | [AERIC IRDA MIOBL S &y, 2018 TV TIRSEITIIIC
SREERY) (Pa¥MiR (L a vy TE—) 147 4 AV 1) 2HEL, A%
B EFEN L, TOME, BICEERZICOVT, A= RAEAE <. ESCO FEDRL
SERTREMEN BN Z E b oo, 272 L, ESCO FHEIT £ 7~ L— U TEICB WL THRA
TS L iFn 3, BLHpEEEIC A bW T2 B RECHE M A T v 7 5 O TR A LB 2RI
Lo TN D,

FREOEY . 2013 FEERHE ISV TIEA A D o FVHIROES - fEREOIRRFE IS
DONT, —ODOHFAME RIS Z ENTE, —FH T, A A ZVEHBHIRP RS 52
a A — L, BIEEDING] GDP @ 30% LA A& H 5, EEEME eoTVD (MER
1) L7Z3oT, fEE - FESTFORR LT, TESBFIZEIT HIEKRF S K& RBFED
—D2OThVH, ZNFETOHOIRDA & DHFHEICBWTHERVHAZTRIL LW EDBE MRS
TN,

X% 1-3: EEXR] GDP #5kt (2012 4)

EHY—ERE mEHRE o HEX wifEX 02X
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HiFT : Department of Statistics, National Accounts: GDP by State 2005-2012
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ZO X RO, LCSBP O#EHRD— AN ThH5H Ho #dZh Hix, TEB#H THILT
A AT ZOVESE - D 5 BIAED 9 5, Pasir Gudang (/337 &) iis T4 i REH
DIEFIFEB TH D LW IRREZITTWD, i, RNy Fomid, HBEICBT S
(R AL T2 TH B S AN B 72 AL UM T & 42 U RSB I k9~ 2 BUliL &2 s 7210
WO EEEZHFL TV,

DXz, A 20 Z MO RRE MR R FE RIS, (EE - pEMUsic O\ T
ITRE DR % 5 FE X TBM AT — 7 RV — D% E AR BRI 72 FE A~ DOETH DM
XOoOb LRI H D, M7, THEMEBIZOWTIL, BREREMALZEHSHIBERNSET S

2

Z LT K D EHE T OMBEIHER T DB M H DRI, AFEZEHTLHERTH D,
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1.2. A H Y

TR 2N R AP AU BT 2 EERAY 22 A PR C I\ T, BERE S DLRT & FE A~ it U &
B ER%Z 2CUNET D, Wbwd I2CHEE) I3EFICEETHY . RET HHIBREE
AT IFRT Ry« Fx o7 ) OEIIRERMELR>TWD, FH MY - Fx v TOfiE
HIZIE, FEPR LU TWLHEEEEBATE Z L0 S~ UZsl & BiF5 2 EARBET
bD FHITRFEHRENZE LT T KEMDEAIZEBWNT, BFERRBICIY AFL L%
LSRN0 b, IRRFEPEE - KEFIEEIC L0 R rTie R KR B 2T 5 2 &
MEETHL, ZNHLDOEA TIE, WTFNLbHRFEREOE EEFFICH D | BREESCHHSR
7RERH B E DB A T E T R LT — - EPRBETIR R S A L4 0 R RN H D,

—7, BRI 2CHEOEEMZFRIEHR L, T v - Xy v 7OMHEICIT TH HIRER)
P AP HER BAE & G E T D &S RER EE E 1 L CICM 2 U C HARDOEN -
- BHIC X DIRENRAT AYHEIRAHEEL L5 & LTnbd, BEZE I LU
TI7T Va2 A RRVT « XEFLALEORTJICM BT 5 MoU 3G S Tnd, 7
T L ET 3 ER EEICBWT JCM IR A BRSNS, LR E o TETWND
e, BREHE~FETHEOORDAT v 7L LT, JCM 2T DIRE R
PEHHIN T 7 ¥ = 7 S OF&HH - oAk » Efi RO b5, Z4vE TIZ BOCM/JCM (2B
L FFEAREMER A S 13D DT E o iR EIZFE N S v/ CDM (2B 5 F2E nlpE MR A&
ENEREO T Y 2/ MO EIIL o2 e abF 207 vV FOEKEIR
AR E THE R RS CORERMREERENEE TH D,

TuY s FORKNEE CE R FEEERE S LT, ka5 L
T, ZOHIOBY - Tr Y 7 FOMEIZEL - HERAZ FFOMFERIO D T o Z—X
— MEFFE LT, MEBICHABEMEZXKY 2030 Bk 7 a7 NMZOWTHE - &8
THEDFNHRATHL, ZhZEY, HEEO=—XL BR[OS — X Z@YIZ~ v
Fr 7SRRI DL EHIC, HEENOHBHELENTE 52 &0b, RELRR
T APHHEN T 7 2 = 7 FOKRBFERL b AIRE L 72D, WD Z—_— FEfEns LT,
WG DAT =7 RIVH —% JCM ORI & E IAH IR O FE AR L EECTE 5 2
EMB, TRy POEBFARETIRWVICEED LEXBND,

LEOBRIZESE, REEIL, ~ U — VT OERBERBBMIEE > THWDEA AT H
IVBIFEHII 2 R RIT, BARE v L= T W U TORE LR FHREB O DD v —
F~v7TéHsd LCSBP Z_X—A L L, A~v— T 4 ICHA SN TWAENTZ HADE
- B ATER L7235 LCSBP BT 5 Z L2k 0, JCM (2B DIRER R T AHEH
HI 7 1 = 7 N ORBIBTEREZHEET 2 Z L NETH D,
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2. AT ]

RKEZICBWTERT HHE
==X L ZITHIRT D HARDAK R FH AT -
BERFEAT APEHENE T 0 Y = 7 S OEAIDP O KBEBIER D & 20T &

IRDA DR -

% HiEE

BV TR

HEDREKBK ATV a—L

05, EIEFEOEGIHEEZDITHHLDTH D,

F Y ER R KRB A ZH S5 720

Az, TEMXOERA L 7 n Y27 hAa—7(Z
DEEBERE 21TRT,

. EEEEORREE SF 2. A4 AL o ZVBIIE g L
B A2 BRI/ E L72 EC.

(S, PR &30 | R R O DK
BN %, AFREHIEGH

X3 2-1: AFEEHEEMEHEOE2HE

FREE: (B BAR AR

A RNV ZINHERET DLCSBP (B FH R TL—TIVN) OERIZEIT, ARUNERT LR BZEEHIETD
IRDA(A ROV A IVERFE R 41) ORI A R - W HETS

BREETHNBLLHEBHE THEOTEERET D
}EﬁﬁZv‘-—’]ﬂ'\)b’f—’é%%ﬁtf:&)o)i,ﬁﬂE@’?x%%-tsg——éiﬁﬁ?é
v v v
xEEEE | ( SKFU=wh M ) BxT7vuF - a—vay |
E-+ =1 BEMROERRE o TEMXNDERRIL BYnERZEL
THRETIVEEAL, EEHED o T AMETILIEFRAL, TEHX ESCOE YR R%E R AJBE/RHDIZ
E2T BRI AT AR YRGS DAERTLI AT =25 - B 5a 4k FHoET, FREAAELER RIS
OO OMNEREENET B BESEOBHIEEET S M A A ERET S
® Pasir GudangmiEDER T A E#ESE . S
HES BB RE NI, 2t BORt, SEHORREDEL. N e 2T
_ H26 OFROYN—EDBRHEMEL. WL BEC AT S ROBER iyl o
AEEHE REEREEAT . BEERD T BELLIT, EAMBAESTS E R | EAGEN | IE
HAHE HARHSES D CETIERRALA TR S8 - 45l = vl iy
ERESS A
S ;/Aﬁjx:’é% ® Pasir Gudangm TNB Energy Services#t
AT« AR

o E{EHIX DOIKIKFEL

H25 fFEDOFEIZI VT, LCSBP IZTRE SN TWD 12 OFESIFIZTHRESND T
077 KZOWT, THEHIE - & FE LTz, £0 LT, BAROKRFHM - & E
DL ERFIL, FRET Y =7 FOMREFER LT, TrY s MERICHTZ 5T
1T, EEROEMEZRE L, 10 HU EOF R v o8— « BEREMO iR 2 £ L, FEiE
FHEICEY EHAEINDTNm vy =L D@ EAER, A L O B ORI %
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EAHEICORT TOL DA L TV R ThH B LIFE LT,

H26 FE 1%, H25 FEDOT 1 ¥ = 7 MR RICES & Y = v 7 RS Ea e -
KHAERR 2 &M 35 TR SST(Sustainable Smart Town) €7 V| ZiEM L, JEFEHIX
DIRRFACIC T G5 T DAL 0 L EFEFREICmIT 2 L0 Bk 7 ey =7 Moz
KT H5bDTHD, HERSST ET V] ElX, Av— b T 4 DYAY =TT U ERETT
LB, BRONICEROES LOY—rNoMERY— R EZRFT 5, TORICENLLIC
il 2R iRk 7 AR E A — FZEM & LTRRE L. BBICHLVWEDL La x5 A
~— 7T EREILL THEETLILDOTH D,

BARBIZIE, FFE LT 2 #hDT N1 v 83— L O 2k L, ARKBEEHX OIS
TR EE X O ARG - FFlREHI BT 5 TETH D, MAT, Ya—tlbyy ((EE
DET AN ALZF T HEEEDOET Ly —2) O - EEICHEE L, H26 £
JEZ HAR DR IR FE AT « B - A 2 BN BV TIRR L TWKEHETH 5,

o T HEHXOKKFEL

AIRD LB A AT ZAHIK (g FR— ) @ GDP 12D H8LES LRI 33%
WWELTEBY, b=y 7 BRI bamv, Ziud, BEMIXK E RIS, TEMKX
DIRKFL B EERERTHL 2R L TND, A AT NAHIKOH T, Pasir
Gudang (NEZ7 &) HNTEMTTE LTOMKEZAELTERY, £z, [FTHIKRFELIC
DB AHEE L T E o0 E W I BRVERRE R o T D, FEEE. RITEEAEO HE
IRFACTHEERT ) OFE— ANE Th HILTUNT & OBEEIZRIT IR LANZIT> TV 5,

L7z > T, ARAEIZIBW TR, AEIUNR & > LMK ORRFE I BT 72 TEIuM
EBT V) IER L, TEMKORRFIT AT 727 T - B IGRRHEEE O RH 2 8584 5,
BRI, 72 ol & OWHREEORH OO N7 7 iRz iS5
& & BT, MR RIS IR OB A BOE L. Y%A - Mam AN 2B 54
5 2 L TIRRFAEAATRE T, HARDIRRFE AN - 8hn « AERA2NEH T & Sk - ¥ %
BETLHZEEEELET D,

o MK IRFEL
H25 £ EDOFIEICIBNT, A AW ZIVEFEHIT ESCO 7n ¥ =7 M &M 57290
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(2. B ESCO FEELE ORTE, FEE LOAETEORK. ESCO MEEYHOEE, A1
WO Ehi fp RS ZEDOIER. ESCO ¥— b A IREEDIER 2 Ehit L7~

B 2# L LTI, TNB (Tenaga Nasional Berhad: ~ L — 7 [H &% /124E) © 100%

241:Td 5 TNB-Energy Services (ES) #:%38E L, Wk 25 4F 11 A 26 HA CTAEZ %
fiiin L7z, 5@ L LTIk, IRDA O %5217 T TNB-ES +E3BE L7 3D 5 b,
RIS ORIEL D TR ENT-F 7 4 AN EFEEMFC 2 v L TE— /) B BREL.
TNB-ES X 25 411 H 25 HH 12 A6 HET, HAZ 7 U T 4 - Y a—Tg

VIR 2512 A2 A5 12 H 5 HETOA T YV a— /L TCH XM & ElE L=, D
fEA, AT 2Mra i L7 2 BOBY O TIE, PRIV TR 7 ESCO 77
VAT B RIREMEDR SN E b o T,

H26 1%, H27 4FEREED 5 0 ESCO FEHEDOBRAAIZINIT T, B =Rk GEA)
W - TEEMERY R A B DR « THEEA X — L DRE - 17 7 A4 F U AA X — A DRRES ] -

[BHBIRE DX ¥ XU T 4 EAT 4 ) HOWRIEEAEEICERTLHZ LT, BA
72T ESCO FEEDBG & A 72 KHUEBIC A 72 B S3< WV 2 FEhi T2 H D Th
Do
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3. RS R
3.1. AT ST S Mtk O B
3.1.1. A XSk OREE

1) ~ L— 7 IS

L=V TIERMET VT ORINE L, v R ERLRA /O TH DM
LY T U 7 IMNEE LIRS, BT~ b—EEES E RV A ERS 2 G D, £ 33
T¥SFuA— R, BRIFGOELZHT 5,

TBX Y b, ~ b= TIX 18 OMMEEED 7 7 T v T —)v & Ete 3 DOBIEEEGE T
RSN TWHDL 13MDH 5 11 DI~ L—FFIT, D 2 SOIMBRIL R BITHLE
LTW5ob,

X#* 3-1: L —IT7 OB

T BE Y =7 A b

~ L= T EETOK TRIPBE A TEDN TR Y KR bW ARRUEICR T 5,
HIIZ K D KU D TR E < RV, BAKRIDEN)H D,

1 13 O & 1%, Johor, Kedah, Kelantan, Mulaka, Negeri Sembilan, Pahang, PulauPinang,
Perak. Perlis, Selangor. Terengganu, Sabah, Sarawak O&M TH 5, #EFLEEEREIL,
WP Kuala Lumpur. WP Labuan, WP Putrajaya @ 3 -2,
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XF# 3-2: <L —I 7 OKE
O 775N —

FHRKE — FTHRESE = FHRSEXE
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THRSNIZREEFZRChH S, SilbEZEHEETHY ., Bl Tho~ L —iliDIEn,
WER, & LV HEEERHVBRTN S,

~ L7 T 1990 AN E THRITEIC T 5 A M 2828 L TH D | 1950 41T 20%2
5T Tl o Fo T A A% 1990 4RICIE 50% |27 L 7=, BUE HARTTA DSBS I LigErS
TWDLHDOD, SEMEN—ATHT 5 HiIALTH D,
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UTFIZw L— 7 OLT — & -7,

X% 3-4: vV —THE

a7z 44— F—H
MEHE 329,847km?
AH 28,334,135 A (2010 %)
BHH TGN T )L
TR 6,396,174 47 (2010 4F)
FHHEAR 4.43 A
ANREE 85.9 A/km?
BRAERL TI7 N7 61.8%., PER 22.6%

A2 % 6.7%. £ DM 0.7%. FEA 8.2%
=L NHFE  ~ L —V TR

T Ofh : JEEE PEEE, ¥ IVER

= E# o A 2T L
BUgEH EFRSLEA EH (GoEANE)
wBE Ur¥ (1 U r¥=31H, 2013 4 FHMH)
GDP 304.730 i USD
—A¥%7=29 GDP 10,344USD
EEE N 10,411 A (2011 %)
e 1,407 #1: (2010 4F)

AT AR R 2L B M ERL
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(2) ~ 7 R

2020 FE TIZEEERAY ZR-T 0o BV a L 2020 281, ~L—T 7
ASEAN oo HhiEE & L TEEICHE LT\ 5, tHRGRAHEOEENS b
BBAL, ZE LREREZZETF TV 5,

2009 T HIREFEHDOIR Y 22T lERP —15% LB DIAATE DD,
I T 4% %508k L, TREEAIEIE 2 2217 72, 2011 41T 5.1%., 2012 12 5.6% & B2
PR AR L T D,

RBAHD GDP ERIZOWVWT, ~ L — T EAEIL 2013 12 4.5~5.0%, 2014
T 5.0~5.5%& HiAA TV 5 (Economic Report 2013/2014)

X% 3-5: GDP & GDP jRERDO#S
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Y L= T OMAE ST A, AL bIRKIETICH D, ATEO Rk
DFEEZ 2T, 2009 FICITEIHA & BATEL 21%RE DO HiALZ RET-H DD,
FURIIEIRIFICHIE L, AR, @ IERICHER LT D, A, HEE O Es|
DRMEIZHML TWD Z & 2RI, FRZEmL Tnd,

K% 3-6: AR (HAL: BF M)
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X 3-7: 2012 EEBIE BHAFE
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(8) A AH > H IV HEAE

~ L=y T OHRT, EERRRBKIEE UTHRE LTV 2 IS & o AR — S B
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o = Ik — /LN EE

¥ a RV, i 19,210 kil, ~ L— 3 T 2RO 12%D N1 & 72559 335 TN EHET
2 RIERKBEOMN D 1 >ThH D,

REEAERIT 7 X7 N7 54.1%., FER 30.9% & 72> Tnb, VU HAR— LV EBEL T
Bl MBS N EE L, FEREROLERR~ L — 7 2R KON & il L CH
2o TW5, TEREFR AT 2011 4E 10 AFEA T892 ATH D,

Xz 3-12: MMBIA A (2010 &)
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HiFT : Population and Housing Census of Malaysia, 2000 and 2010
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X 3-13: JNBIAREE (2010 4F)
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HiFT : Population and Housing Census of Malaysia, 2000 and 2010

FVadm—UINE, ZORFRBEICBONTL~ L— Y TRFEOILRE X 2 5 EE RN
Th D, 2012 00 GDP fREHFIL 6.56% & . EINEEEZ Z D7 16 OM - IR EHEFEOH
THSMDHRE o7z, SHIZ, v —T O GDP OB L 1HIELY a R—L M TOR
FEHCLD2b0THY, SBMANOBREREREEZZT T, REOREFERE~DESS
ROHEEPHGI D,
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X% 3-14: M3 GDP lRER (2012 4F)
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7 : Department of Statistics, National Accounts: GDP by State 2005-2012

Xz 3-15: MBI GDP > =7 (2012 4E)
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HiFT : Department of Statistics, National Accounts: GDP by State 2005-2012
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GDP #ltb TH D & ¥ a AR— VN ORFIEEN I — A FERKI 0, L2 - dtax -
W TH 39%., & L TREEN 12.3% &, 1 IR~3 REEF CHEMBSM O &%
ALTWDEERAD, £t 7 2 —RIOTFMARTIE, #ITBAN 1476 TAD S H, W
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£, MAFIERR T, HURBIRE B L 2 OB R A FEML TV D, MEPEERE, ®
BlEtE LBV > T D, T, 7V RAF—T73E, U7X VR EHKIEN O £ -
FBLOHR L O, RN RICEEEZAE-> TS, TRTORENHEICESHTEY, H
DIEHETHEIL L TWDH Z L 2R L TV D, R - SMEABDLE DT DOEMRY, BERERY,
BRTHNINR L7 Vo= a v Y T O, =) THOEEEZ SRSV —r -V —
V.7V —r xRy NU—IRRBE LB IoTWVND,
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3.3.1.2. NI U X DO - BREEETE

FP. A AD U FVBERMXIALE T D8 7 & 2 Tld, IRDA 2MERL L 7= BI S i &
DSLFENFEITENTE T, IRDA OFIFEFTEIZL D L, N T X OEFEND D V—r
TiX, WEICTROL I A 7 TP LTHNTND, BIEXT X THENKT
LTEY, §_XToOMXITT CICEEZHmGL TW\D,

X% 3-31: A AL U F)VEARMBED YV —r 0 ud ey b EEBRN

5 76 ik AW AT —H R

INVTH Pasir Gudang Special Hospital 2012 FE5ERk% ., BRZET
N 2 - 7 F A | Masterskill University 2010 H-BHtR

Hu X College of Health Science

Unikl Mitec (University of Kuala | 2011 4FBi#%

Lumpur Malaysian Institute of

Technology)

Malaysian Arts School 2013 B
Excelsior International School 2013 FBARE

Aman Sari Hotel 2012 F e B 2E T

N H—s3)L » 2L | Renaissance Hotel Permas Jaya | 2013 4-Bf3
Ty Y HLIX

AT : IRDA &) & FR A 1ER

F7=. IRDA 1314 A0 U VBRI 2R E x4 L LT, 2012 FFiZ, Fitd 7 V=4
BT A kD Fit a2 b =T —7 1 v N EFRENER LTV B,

® i

B & S
ORI & B
e asa=r—rvaryrs/no—

el b Bl
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o N TT LEREER
® Al

o =

INHDOTN—TF Y MEIT V= FHEIC 2025 4EE TORMEAIEZED TR Y, BiEiE
FRIZHT 727 7 v a v EFRL L TWD, Bz id, B&FICET 270 —7U v Tk, 2025
HEETIZ 8% D] GDP sl F 2 #Em L, 817,500 OJEHZAIHT 5 HIEZ LT T 5,
ZDEDOYT 77 arE LT, N a—F=A 0D ER~DTT7 b, BNINT ZTE
T D720 7 7 A7 —HodEmt, =3 27 AOMIERET b TND,

7o, REICHE L TiE, IRRF(bE S 0@ E BEREEICET TV D, RRHFE s
BlZield 7o, A7 7 1 & UTRIRFE(RAESIZIT 7oA RT A4 U MERRRES Tz, 2077
A KT A4 202025 FF TORKRFE(LAES T V—7V kb (Low Carbon Society Blueprint
for Iskandar Malaysia2025, LA T LCSBP &3 %) Toh5, LCSBP (X JICA HED &
~ L= 7 TRRT, m#RT, MILRY: ., ESZBREEAFERT 4 Tl & L7z JLRIBFFEARIC &
> THITS N,

LCSBP TliE, EANHLLTI2DT 7 a 28O TS, &b, ZhEThDT 7
VA NRONWTEY T T v a YRFREEMT H 2 LT, 2025 EE TIZA AN H L
BRZSHUIIC 35 1T DIRENR A AP &EZ 18.9 M AT TMA L i#ta R L T 5,

K 3-32: A A4 ¥ FNVBAFHIRICIIT HIBEZIRY APEH B TR

as

313 189
30
# o
e #¥ " FEFEWY
Wa 444 et
N . = SREEE
" ERE
5 4 u 75
0l - eRE
2005 2025 25
cMm

Bau

AT« ESZBREIATIERT

55



12 O7 7 va v & FRPEHERBRIRIT FEO®Y TH D, o, BAEMREZRLX—0
HHETA T AZANDERE TS Z L T, 2025 FFAEEOER A2 B L T\ 5,

Xz 3-33 : LCSBP THEME S 7T 7 2 a o L HRHHIEZI R

# 2 Fp RS20 B A A T 0 6K
2 (h)
Trvarl | BREICELIREG ShioZE 1,916(15%)
Trvar2 | REICELVIZE 1,085(9%)
T vard | RRERTTTE
T varv4 | REICHELVEEY & ERR 1,338(11%)
Trvarh | BEICELVWZRALF AT ALFAERET | 3,061(24%)
FILF—
Trvare |RIRERTATAZAN 2,557(21%)
T var T | MRS L R
T var8 | BERTKLaETEAINESY 264(2%)
T var9 | REREROATIER 1,214(10%)
T var10 | BEICELONA V7T L REEIR 620(5%)
T 7 a1l | Rl rIRE 7R BE R E L 412(3%)
T a2 | ERWRRKUERE

12,467(100%)

AT : IRDA &) & iR AFTER

Bric, 773 a v 2 TREICELWVWLE] OB T, T X 5 ICBERRxHKa2iE T
HZEEBRELTND,
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X# 3-34 : [BREZICHE LWL (BT 2 BARAfE 3R

YT T ay

FB

A AT B IVERFE MR & BR B I L
WIZEDONTIZT A

BRBRICHE LW T2EIC & » T 22 B EoofEE &
O B D F it

g H I BB 22 7 # — 0 R&D fitiak DR

TEEDfiRFEL

TEAPET 0¥ AZBIT 5T 3L X—58E O

PRSI & BRBTALYE - BUAE - Bl OB i

BEfF TR ABREICE L WEH
Dt

WEAF T OBRBEAMIRIBILIC & 2 BRET - BB AIRIZR O
EEPK e e

BAFTLECBT2EHEL O RNV F—RROUEL
BE LICBREE T & 7 R U — % — 2 ik

PREEICE LW LEICHED A AMB R

B R B OYERE P Z D IRA & B AR

BRBEICE LW T DT OHURZE Tk D% T

AT : IRDA &R & A MIERL

T, T a1l O TEHE R e/ BEIEME L] OB T, TRed & 9 I BARmy 2%t

Rai# Lo LaHEL TN D,

X% 3-35: [FHrlie e M EHE | (T3 5 BAERHER

YT T a

FE

ERii AT RE 22 MK L ~UL T D R IEW &
H

P B D HIlTE

X L)L TOBEEY DY) A 7 v

TR XU LD R RIEDIER

BRI 7 BEZEW) D gk
Frfge nlRE 72 R 2E B JEW) & B NA F= ZDEPE

Frfot nI e 72 T3EBEHEM O 2L

FAE & ATV BEREA ML ORI 5 R 0
HA

HOHBEZEMHITL, PRI, ALEIZ B3 2 MR DA

Frfot I e 22 HEk O B

PR DOSE LB Y Y1 7 v

Frfot il gE 7o d i K OMF 1 B e e
puBzH

R S ORI 7~ A2 U T BEZEW) D 2 R AL B

T - IRDA & B> &R AR
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I BT, A AT VBRI T, IRDA BHE [~ L—27 « f 2T ZTEBT 5
— LB R MBI EE T 5 7 v —7"U > b ] (Integrated Solid Waste Management
Blueprint for Iskandar Malaysia)z & & ®CE Y, 2025 HFIZ@T T, FiedA =7 F7
T HFETH D,

HZE 3-36: £ AN U X NRBHIBROBREYNRICETIEERA=VTFT

Focus Targets
¥ 100% environmentally sound waste collection extended to all areas including kampong, rural
Foous 1 and squatter areas
Waste generation ¥ Zero illegal dumping through licensing, strict enforcement and penalties
and collection ¥ Provision of drop-off points for household hazardous wastes and treatment of all household
hazardous waste a3 hazardous waste
# Implementation of source separation scheme: household recyclables, commercialfindustrial
: ., organics and landfill ban (of recyclables and certain organics)
DS &
Ll mentation of household ion schem
Reduction of solid mw,'_ o ) i souree m =
waste through ¥ Provision of approximately 300 drop=off points
35 (reduce, ¥ Introduction of recycling Incentive scheme
reuse and recycle) | 5, Implementation of selected deposit refund or take back systems
¥ Achieving household recycling rate of 30% from source separation scheme
¥ Treatment of all waste that can be treated by 2025, focusing on long term pallution
prevention, with recovery of by-products and energy
¥ All non=-hazardous by products from waste treatment to be utilized and recycled (compost,
Foous 3: ash{ char, energy/ chemicals)
w::‘;' Treatment ¥ Commercial/industrial organic waste collection and treatment in place by 2020
an LIFIISﬂ.
¥ Mot more than 10% of original waste (residues and inerts } to be landfilled by 2025
¥ Eliminate pollution from landfills: Existing landfills upgraded and closed; new landfills to be
for residual waste and inerts only
¥ All households and businesses to be fully educated by 2020 and working in line with public
private partnership (FPF) model, to achieve waste avoidance, reduction, and recycling
Focus 4 ¥ Establish recycling promotion units at each LA
Public awareness # Develop and implement public awareness campalgns and activities by Corporation and IRDA
¥ Inclusion of solid waste management in school curriculums
Foous 5
Strategic facility ¥ Implementation of site and technology specific considerations for all future waste facilities
E:R:;g;:d ¥ Implementation of direct billing system for cost recovery for waste services and facilities
TECOVEDY

tHAT : IRDA
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FROA =T FTEEET DO BMARRMRE LT, FiindiFbhd,

XF 3-37 : f A VU FNVRBHIBRIZEIT 2 BENRT 72 a v 0fl

—[ 1. Waste Collection

-Yehicle standards
=Rural and squatter area

—[ 2. Waste Facilities

S

«Planning and development of new waste facilities
+ Closure of waste fadilities

3. Standards and Design ]

*Siting reguirements
*Building and storage specifications
Environmental performance standards

4. Recycling Drop=off Foints

+300 drop off points and recycling collection centres
Three bin system

AT : IRDA

BBIZ, 773 a 120 TERWRREERERE ] O TIL, Titd & 5 ICBIRIY 2%t 3K
LA EEHELTND,

K& 3-38 : TN\ KKIRE] (CEE§ % BARAHHR

YT T av FEt
KERoEm Lk (R LI R & > TAE U 7= ASERIZE O %l
TIZR T 2 HAEBER DR
HEHIEIBEN S D & 2 T 1) ¥ K OVASERS E O
HIR KR D) - MG T =2 U 7 & KK YAEE N 8 D B2 B

BEFE T DIEFE ORI 81T 727 v AR —F —1 F1ik
i oFRk

AT : IRDA %k 2 B2 F AL A ERK
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3.3.2. “ACTION FOR LOW CARBON FUTURE”

%7z, IRDA |[Z“ACTION FOR LOW CARBON FUTURE” &9 LCSBP HAiZEERK D 7=
DOEMBKRT 72 a 77 U EBERLTWD, JIUIA A0 2 F VR HIX RO FHE
LENT T 0 7T NEBDIZLDTHY N T X ZOFTHOMRHIRTH 5, £z,
KGR CTITHFIZ, 73V 7 X % “Green and Healthy City”& X<, A~— T 4 —%T
~IZLeT 7 v a 7T, Nafas Baru HEI O 5 OBE S TEE STV D

3.32.1. RNV T X NZBITFDHA— VT 0 —FHEKREDYE 5

T L= YT A AT FVBRFE R D 6 0 4 2 & O EARIIBASEEHE(CDP) o 2 #1 H (2012
F~2025 ) ITBEL T, A 20 VB TIZ CDP ([Zih > 727 m ¥ =2 hOEIZ
L0, ZNETREMZRRRZE L TE L, £7o, 2R LA OZ O o Bl S 4 Rk L
foZ LT, JIRL I oRHE A TRER EEA T E LTOE Y 3 VAL T D720 D — @ D3R
1357280, CDP 34 % GERIMET 25 & R 2 NER & D,

X 51T, 2011 4£ 2 A, v~ L — T HIF & New York Academy of Science 1 & 12, Bl -
T /AT — e A ) R—=va yEBLTY LU T ORFEEICHET 5K D, Global
Science and Innovation Advisory Council (GSIAC) %25 Eif7z, GSIAC i~ L —v 7§
OB ERER 2B TR . EXER - 2R - BUFEEEI D b O EBRAEREMZKIC L - TR
RENTND

2012 4 11 A 21X, IRDA ¥ Malaysian Industry-Government Group for High
Technology (MIGHT) &1/ L. ¥ a A—/WINOMETH D 3 —/L - /LT Iskandar
Malaysia Sustainability Summit (IMSS)% Bif# L7=, IMSS Tix, 2012 45 H O —[A]
GSIAC & CHME I TEHASINTEEBY, Av—bala=FT—ZMiJlar &7
b A =T FT7 - BIEH T PR OB R R AR L, Ry a 2@ U T, HHH
A= T 4 =TT b ELTDOYL—UT « A 2D ZVBIFGHE 2 KGR L
LHICIB W T A — T —BEDO TR Y =27 P THDHITEFT DL OERLE,
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3.3.2.2. Nafas Baru O3

VLD Z2 88T FIMIE R L& e 2R & AETEOE R LD DA =T F
TELT, v T A RABHENDAR— T 4 —T L—ANT33DFEERT 0/
TLABNRINTZ, EL T, 2070 T T LDELIEL, V=T A AN HEILDAY
—F T —ICET DBHICBWTREREY — 2 Th D3V 7 X &5t 42 L Nafas
Baru Pasir Gudang (UL F NBPG 3 2)E W) asia=T 41— =7 F7 %@L THAE
FTSshTnd,

LUFIZ NBPG RHHICE T 5 4 >OT —~ThHhH 7 U — v T3, PFEFEY, REREE. 7Y
—raa=7 4 —OPESLIRNE DT, NBPG OV #AT0T L ICT Rf4 i
TARLF — OB EHAIC BT D H M TIE AR WA RRFE(L &V D LCSBP @ BAE
T TTEEEIZTDH, Al 2a=T 4 —EXMGE LT TH S,

3.32.3. U — T

YL =T s ARADENVABEOURTIE, TV =V T¥EOA =T F 71, A AT
VEOVERR IS AR D IR FHEHED 30%REICHET LA HND 2 Enh, GHG HEH
HIBUZIZR R WERLTH 2 SN TWD, 22T/ UV —rT¥ETr T T LTI,
WU TEANAFET D L%, AEESZET S &<, X0 7V =z, MER
R, BEZ L R =T 75700 EEmT 2, Fl2IX, {LARED & OBRE
WHED T r 7T AFERMICE Y, LCSBP ORETH D 40% % KIgIZHEI Y AT B R
PR A WIS EBL T 5724 9,
ZTIT, " May hFav=l NEBOEOEA RFEEOTND 10 OPFEENTITNT,
NBPG Tid, BT OT 0 7T AaF e XE THDH LB6 TN D,
® L VIRVERE & EHRGET R 7T AL, TRTOLEITBIT 2 BRESHNERETT A
Gl

® EEFFA NI T DIRIRFCER DL

® 10 OTEMIFIT, 7V —r R TREKOBAFO TLEORREAMKRICEE Y 2 ERN 7 1
VAV ENOES
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3.3.24. Z/U—raIa=74

KT T T NIRRT TE DTN =T A TAZANERETHZ 2 HAE LT
o BUTE, ER &, =Xk, KEEHRICET 5 REHCEE O E G WITE,
THIBLDOFFIEE LTHEEEX 2T 52 813, WERIC—RIMTH Y, BEEDOZHNLIRE

HTH D,

KT 7T LERIELY, ERPED KWRBE#RZ A 7 X AR I Ichd 2 &,
WONEHZ2XFFTHZ LT T4 REFfoZ LIS b,

Z 2T, ==z, SRENE. FRIH. 2L TU¥A 7)) fibk, 1270 7,
U4 —F U TEBRREEICRO S LOBEBIORENRSE RO O D,

HARIICIE, PR RICH LT 2 DO 7Y — U RGN FEhi Sz, PR AR
IRENCIE, REORRICEAT2ERZEOL L ZHNE LTS, REMRILY A
LT, BRICHET 2HEROMESC, SEHAFREI THRASEL LR ERH DL, TD
I HLOUEDIE, WEICFESCIEFNOHTHRA « VYA 7 VAR ZTAHAZEDH T D
B TH D, ZOFRIAT OERBRBEF ¥ o _X— 13, 20134 Q3 I E Y, 2014 £ 9 H
WZETT2TETHD,

M 3-39 : FREWNGE L LIS —ralia=T 41— v s I A0BE

KR DL MPPG D%

afan A BRIl 21T R SPREAR
R FRACY YA I Ve ERET D

3 AmIZEN SN A 7 VD BERIHIHZ R ET 5

—ANBTEVRBEL OV YA 7 Vi &R L 72 PR OE

Eapuy Y| MPPG. IRDA. SWM Environment Sdn Bhd

AT : IRDA &k 2 F ISR A TR

F£7-. MPPG. IRDA & L CHET 2HBIX, ~v 7 X oERICkTE 7V —rTFa s

LMZBTHT 4 Ay v a EEA LIz, 2018 4R 11 AICIREINTZ T 1 7T AWK
fbS7zBEiziE, IRDA & MPPG I 0 @i/ THRICEE S 1 L) TiRSIE O
By a rOPTRAERZH FTETHD, 20T 7T AME, HaV—2vay T x
BUCTHRORRICETIEREFHODITZOHOLDOTHDH, MRITEYOESLE KD Z A
MBS LWEERZAEPE L, AN X 2 2 L 258 T 5, £ LT, TRIT
NOEDHPERAF ML - T, 2 2=7 4 —FTUFIRIERHI R L E A Z I TE 5 & [F
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FRZ, BETNG T AL T ZENTE D LT 21259,

X% 340 : V—27 v a v 7T OME

AR M Majis Mesra Rakyat- 22 =74 —& XV T HVERO Ny I~
XV A N EDOREEE Yy g v
W R FELE, 3R, = F =Rk, KIEOF| TR D BT

U—ra vy 4

R FEAZ, 3R, =/ —2hqb, KIROMAZhFRAIZ BT DB EL

H iRf

2014 1% 1 i1z 2 [

B B B

MPPG. IRDA. SWM Environment Sdn Bhd

HET : IRDA &k 2 a2 A A ERR
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3.3.2.5. CIFEHI7R BEFEMALEE

B, ~Lb—7 « A ADVHL (FLTY L=V T 2RT) CHREREY & L+ 5
ME—DIFIEITO L SDORITT N TOFREE ZH A IRETORE TR L, BN ESHIET
b, TOFEFTETHRWHEN SN TEZ, L2rL, ZOFEFEELRETLIZE >
TEVZL DEEMVBPEHESND L DI o722 & T, BITOBLIR LB G IETIE R0,

% ZC. IRDA, MPPG, Solid Waste Management Environment (3 28— /LM 1F
2 BEFEN DI &AL 3 DRV & 52 T ToAR %) 1T T o7 w77 K Ehid 2 G % 57
Tl

X% 3-41 : BEEYICETIHREL vl 7 LOME

BEDRE mEINT 0T T L

FTRTO Y YA 7 VIS EIT N D | BEFEY /il & FFE R A1
IR A BEFEYIEIIL

FRIEARIEIIC K % & A La A BEFEMIRI & DR RAY 72 Bl B
GPS Z WM OET =42 ) > 7

WS OMNDFECIDEF o _X=V R | WS OO FIEICLAF ¥ o= LR
ZBE LT~ SREBEBEDOAE WU SREE

AT : IRDA &k 2 JE AR A R R

o, NUTEATBNT, BEEH ORI REEREILE LSy, 3R OIREIZET 57—
AREMENWET D22 ENAT 077 AOHNTLH S, MEICET 5FEEMLELD R
NTT 0T 4 AT 2SR A b EE S D TET, MY TH D LI S v,
VLT A RBUENVCHEHAEND RIARTH D, BET 5T X TOKETT 4 A
v a VBN ENTEY ., EEOT A N T 0 /T AT 20144 1 A &2 BRUCBIfA SN DT
ETH-T,

Ubo7wa 77 5%k, LTOHEARHR S TWD,

EILV @Y Wl Rl (7 Y% =z Y I

HRHEE 70 77 LOHHRlL (WL O0h0E=4 ) v 7 FikzEL )
BEFEMAL 5 D3N AL,

(R A EE DAL
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3.3.2.6. JxFENEEE & ARAMIRHEG S (TPO) - 2013-2025

I, ERHT - EATEREVE 172(Act 1976) 35A()IH, MAMR#EM S (TPO) (ZHIX,
MPPG I 250 KADOAKREFEMT 5 TETH D, S8R 19 HES V  Bil 8 1)
5 30 ., TANTHBMERARRAT, MM, EATHERFEZAL WD, Zhix 2013
6 HIZhhE 72 IRDA & MPPG O3[R 7' v 77 A C 2014 FHIZE T T 5 TETH D,
RFEBEDIET L BARDMEZ R ET H7280, RAEWRBESE & TPO (2 & 2RO 2 EEH i
BT A TETH D, ZHUCL Y. MPPG ICHERR SN B BAR D%k & FiE 2 7o L7 28
THA L HA RTA U ERET HHIART, 2025 £ F CITRERBEEO BAE 10% (2013
FAaRHMEL T D) ZERT HHDRH D,
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3.3.3. R X U DOBEERE - Bl

1Y IR ~DFFRA] « JAHIZHOW T, FTROESHHEIG S5,

® 1974 FEREEHIHIE(Environmental Quality Act)

® 1987 FEREE L HEM 4 (Environmental Quality (Prescribed Activities) (Environmental
Impact Assessment) Order 1987

EROEFIEZ, v =37 THE SN LFENTARMINOER T D BREAM 22515
ZLEEHME LTS,

F. FEMRITEREZETM ORI R L AR EEICHEIND, FHRFECON
TIE, LHSIHEEFAI 252 2 BE R S DH, S 612, JRFHE (b7, Ak, FEek
WGBSR, FEaeid, 8, iEih, 7)) BREREHOa YLy v M XD RER
BN AT, BERNOFEEFTEZTOIMLER DD, £, FriEhis CLBHEE~D
KRR, TK - EEIKEPEHT DR, MO LR 50822) 28 BldRT %
FEIT, BEREENSFIMNCEmICE DT T 2RISR ENH L, KEIC, T
JEMPER T35, RIN T LN, FRE PEZEBEFEYAL iz 2 5 LIEE 25 2 L12h,
TA B AR L IS,

— T, v LU TR DD Y YA 7 VB LT, BEl oA+ S A
RSN TV D, BIAIE, EEBEEWEEOIERSNZIL, 2007 FFEREEEY) O LB K ONFRIZ
B9~ % 14 (The Solid Waste and Public Cleansing Management Act 2007) C&h %, Z D%
T TROEEZHL LTV D,

KI5 & 72 D PEZEBETEY)

i 7 BURF & R BURE 0D BEFEM i BRA
NEDOREA

3R(Reduce, Reuse. Recycle) D5 HIl

Lo, BEEMSRIOHREICEET 5 FTRtOEBIZET /MR ENRML TS Z &,
Maunsell IZ X » CTHREENTW5,

® U A I inoTE YW E 2 P 3 2 B O P 6O ST C itk Tz AR
® EEIZELWMBEIOMN, £23V 1 7 B e e S5 &
o EFEWILHEIBDOIRE: R EMRDFETY. RESR & T DEBL)
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® T RTOBEFEMZ G E LICIUE, W, BEREEHE DT A & AREHRE

@ VT TATUREN - KRBT « MERFEIZHT HAE, ERIESFORUE L E=4
V7 DI

o ERMEOBEBEAHEE. BEIEMEIL AT Y OB 72 WIGE DA 7 T FaE Ik

*REIEEWREIUIRE D72, TR 2 FEE1TEEM ORI E 2 2 BIEEE ) b
AT %, bULIZHEATRA L, BIUEER LIERICBI L TROT 2,
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3.3.4. R HE L OBEEOHIR
3.3.4.1. RV T H DO REIGYLIRMN,

Vak—INZEIT S 2013 FFORZESEIX, Kota Tinggi, Larkin, Muar and Pasir
Gudang IZfFET 5 4 DITO BB RKMEE=4 U ZHEBEIZ L > T, U 72 A L THIE
LTW5h, Map2.1 IZTRT LT, ZROED, ¥ aR— L 30, Ny 7 X010
AT, Batu Pahatl 2 FTO&F 5 A CTE=Z U 7 LT3,

CAQM 27— = /BT 2 REAEEORIEIL, PM10, —E{bhizs (S02), k=
# (NO 2), A~ (03), —FfbkFE (CO) LDV TEmBLTNWD, ZhbORIE
1. KRB (APD) OfREFE TH 5, API DRREIL, 5 2OBT TV —|2 k> T
W S d, (BELTWD (0-50) . H (51-100) . AEERE (101 75 200) , FEHICARHER (201
-300) & fabR (>300)).,

M 3-42: Vah—AMNIBITDIE=FY T ARy b

MUAR
©CAOM - Muar (CASOS4)

KOTA TINGGE

CAQM - Kota Togg!

|
PONTIAN JOHOR BAHRU )
CAGM - Larkin (CAS019)

‘ CAQM - Pasir Gudang (CASCO1)

[ JpS—

LAQM UTHM-Batu Panat

e . g
+ 4 : = !
PETUNJUK d MAQM PPJB (Polis Bepoh) - Johor Bakiry
QM(AIr Molek) - Johor Balwe
® Stesen CAOM ) MAGWPuspatri Pagir Gudlﬂﬂ Pasir Gudang
© Stesen MACM
Negen Johor

f

MAQM{Gelang Patah) - Johor Bahru

HiFT ; Annual Report, Department of Environment, Johor, 2011
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INU T B DREIGGLIRINT Y g AR — VN O o il KX 0 AL L T\ 5, [RIFRHA TIE,
RO T E AT TR CRIESND LN oT, MES5IL201446 H 4 HOSEET
H5,

HM*E 3-43 : v L — U TRERAED Y a A —/VINKKRIGYREE

04-06-2014 (Wednesday) - 06:00AM - 11:00AM

MASA/TIME  MASA/TIME  MASA/TIME  MASA/TIME MASA/TIME  MASA/TIME

NEGERI / STATE KAWASAN/AREA

06:00AM 07:00AM 08:00AM 09:00AM 10:00AM 11:00AM
Johor Kota Tinggi 49+ 49+ 50 49+ 48* 47+
Johor Larkin Lama 48* 47 47%
Johor Muar 2 3 3 43* 43* 44*
Johor Pasir Gudang A45% A7* A7+
Petunjuk / Legend
. Baik / Good - Sederhana / Moderate Tidak Sihat / Unhealthy Sangat Tidak Sihat / Very Unhealthy . Berbahaya / Hazardous
050 51-100 100-200 200-300 >30

HAT . =~ L — 3 T BRER

~ L= 7 OBRRENR - BERICIUE. 25 DORKIGHEOFIKILTEE - BHRIES) -
HE)E - JE7E - BAZR - BPRES OMMAIE (1 ¥ FR U T DBRMRKINT LD~ A XA
LENTND, FHT, NU 7 X TIRmEEROWE LHFIC L > TRBEIRN I SR Z S
NTEY, THEMHE WA TRAGROERIT 2> TS LHERITE %,

BIFEFHDLT D2, TREMMICAET S AHLTT 7 > b & ERRE I ORSE) 2 5]
SRITHARDH Y. TP EHOEEFEELEL R-oTWD, ZHUIH L, AEE
FEPDIE, RRGRITHT DITEHOBMD i E D LIREDO=—2 0D 5,



M 3-44 : BB ORRT

o

HFT : The Star Online
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3.3.4.2. XU T H L DOKEIHGLDBIR

5 (DOE) 1&, IKEOZ AT 2 72DI2, FIOKEER T 7 75 L%k
LUTEBL TN, KEEE (WQD 1. v L — TEFKELEE (NWQS) DiFL
AL EIGT D AEEE R T TOIIEH LTS, WQILIX, &EFEERE (DO). AW by
WA (BOD), LR #EERE (COD), 7 e =71%%#% (NH3-N), {#EwE

(SS) BELUPPpH 2 EDIRT A =R EEBE LTS, ¥ah—/ T, 27 OF)IHEER &
O 99 O EZHA) DOKE 24 208 U THER L T\ o,

~ LU T ERER O LU, LERHAHEORIOAKE X DEFHRINATND ],
H LT BEFICERSN TV D] ZailEsnb,

X 3-45 : BRI DOFJIIAKEFEX 5

Sungai Masai

Masal

e Pasir Gudang

\
Sungai Perembi

'....,w\\ e / Sungai Kim-Kim

Sungai Buluh y
SungaiT. Batu e ¢

Gooale Sungai Latoh

Punggel yoole
Tovn imnd Fetong

HiFT : Annual Report, Department of Environment, Johor, 2011
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Mk 3-46 : KEA 7T v 7 ADOWE

INDEX RANGE
PARAMETER, mg/L po— G FEFITIHYL
B R
TR T RS
(NH3-N) 92-100 71-91 0-70
AR SR R
(BOD) 91-100 80-90 0-79
(sS) 76-100 70-75 0-69
KB R
Wal) 81-100 60-80 0-59

HiFT : Malaysia Environmental Quality Report 2013

K 3-47 : BEROF)IIKEFHERE R
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tHPr © Malaysia Environment Quality Report, 2013
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HTRAKIZBELTE, TDFOE=F IV U T AT —2a ZBWT, KEE=F UV IRE
SN TW5D, 720FTONRIZ,. Kota Tinggi T 1 2°ATMW (7) -J4-1-6.94), Muar T 1 7»
AT (MW (7) -J3-1- 5.97). Ulu Tiram, Pontian T 3 2°f7 (MW (7) -JPN-1-6.90, MW (7)
-JPN-2-6.10, MW (7) -JPN-3-6.71), Pasir Gudang T 2 237 T& % (MW (7) -J5-1-7.34, MW
(7)-J5-27.49), R T HLD2ODF=HY VT AT —v 3 0%, Xy 7K TEMIE)
BRLH KOGz L TV D

YT H L OKREITREROBEM LTV DK EEHEIZ 72 722, BARAYIZIZ, o7
HAZEIT D 2 D ETOKEEHAH (Tg. Puteri Pasir Gudang(MUCC) 2 O! Tg. Puteri Pasir
Gudang) IZBWT, #MFE (As) &, # (Fe). v F> (Mn). KME (T-Coliform) ¥
FOT7 =) —NOEHEENEREELBERT L2 ERb o7,
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X 3-48 : NV TF U OMTKIZEIT 2 ERDEABOBRES

120

100

u Tg. Puteri Pasir Gudang
(MUCC)
80

g Puteri Pasir Gudang

60 -

(%)

40 |

20 +

Mn T-Coliform Phenol

AT« BREDRE A L2 UTM 1Bk

Fo, LEIKLBOEE LT, <~ Lb—3 7 OT¥EMMITIE P Rl BE SR E &
NTELT, BHZzZNENLONEREENMIBIHEL TWLORERTH L, €I T, A
Ay AOVBRFE MU Tl AKETGRRICBEIT 2B AL LT, LCSBP Ty 7 va v 1l
(g ATRERBEFEMEHE ) ICHEDS< BT - T/ v a v a2 EH L, TP UEERE 5843
DAL T AR HI T & D PAEREEE A~ 0 B 2 ERIEE ST DI Y
7 aEHREHT 5 Z EAHFEE LTV D,

MESND=—XT, Hl2E, N7 Z b S FHET D3 — AER T, 4k
IKRLBEZAT 9 BT R AT DA BV AR T 5 =— X% Th 5,
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3.3.4.3. XU T X L DFEFEMILELDOBLIR L FE

v L=y TIERER AN A, Wik, EEAERBRL CE e, ZE LZBARREIC K
SThHeb INTEFRRFRE LIRNKRER, £72, REOEJIT, kiR L L CR%
DHLDTHD, —HT, 2R T L TH#EMIT, BEYOWMKE 726 L, REICEY
BEH5Z2TW5,

VLU=V TEIFIC K 5T BEMOREA~ORBEEZMZ 51010 & F S ERIEHENE
ASNTOD A+ THDZ LV LTz 1974 FEBRBESETE K OV 1976 AEHT HIGTEIT.
FRIZPERE R O EFEFED OB LT, BREOEHAZ M ESE57DIcdES T,

1988 FiZIFE LW U — 72~ L— TATEIGEHE (Action Plan for a Beautiful and
Clean Malaysia:ABC) 73, 2002 FEIZIFEREEICET 2 EFBOR (NPE) 723, 2005 (2138
B (EEEEEY) MR BEIEDEH OO OEFEIEEE (NSP) A8 ASh-, £
72,2006 F\ XA E FEFEY B BT EE 03 2007 VL E TR BEHEY & ONE RS BRYE (SWPCM)
BASH, BEREREYICBE T DIEEN Gix LRI LTV D,

—FH T, L=V TENICBT 528 REHE, BN OET~OBIT, BLOT A
TAZANDEAIZ L > ThIeb SN EEYOR - FEOTUEREINC LY #iiicks
F % B BESEY OFE TGN L C X TR Y | FEEME I, M TR 2L
725 T D, 2003 FERERCIE, —H — A4 72 0 QAR EIEFESEY O F A4 1% 0.5~0.8kg T
bolehy, FILTIEL, 0.5~2.5kg OIFIZETHEHML TWD, K2, 77 I T =y
DEEMHT TORERDEHMMBEE TH D, ~L—y T TELE —DORETETH L
T, VakR— L ThHilREE o TN D,

PEFEM R BRIC B 2 EZIRIEFHEIC L D & N RN & ERBEFEY D FE AT HERE L
TWb, ZHUE, FEEMORAERIT, 2002 4025 2020 FORO N EINO TN HES0
TRAET D& EFE 369 /85—ty MEMT 5 & FRINTNWD, ZOTREEAEL T &
~ L=V TR TRAT L BEEY R R, 2010 £~2012 4421 2300 o/ H~2500
R HTH o725, 2020 4EI21ET 30,000 b/ HIZE THIINT 5,

~ L= 7 EMbBRETAR CRWICH D, WTOMIZEBWTH, —REFEY RO
MM FREINTNWD, £621F, BT T WD —REFRMEN S -T2 L ERL
TBY, 77TV 7=, ¥ar—MEZICH TS,
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X% 3-49 : MBI —iRBEFEWHEH BHER

— i BEE Y HEH B (tons/day)

AE] 2000 2002 2004 2006 2008 2009
Johor 1,915 2,093 2,255 2,430 2,578 2,655
Kedah 1,324 1,447 1,559 1,680 1,782 1,835
Kelantan 1,034 1,131 1,213 1,302 1,382 1,423
Melaka 5,15 563 605 650 690 711
Negeri 757 828 890 957 1,015 1,046
Sembilan
Pahang 957 1,046 1,125 1,210 1,284 1,322
Perak 1,527 1,669 1,795 1,930 2,048 2,109
Perlis 1,96 214 230 247 262 270
Pulau Pinang 1,088 1,089 1,278 1,375 1,458 1,502
Selangor 2,827 3,090 3,322 3,573 3,790 3,904
Terengganu 883 965 1,038 1,116 1,184 1,219
Kuala Lumpur 2,520 2,755 3,025 3,323 3,525 3,631
WP Labuan 46 70 74.3 81.2 86.1 88.7
Sabah NA 1,905 2,021 2,208 2,343 2,413
Sarawak NA 1,905 2,021 2,208 2,343 2,413
Total 15,587 21,452 23,073 24,969 26,489 27,284

HIFT : Agamuthu & Fauziah, 2011

9. A AN XNV ORI OFAREIL 2011 25 2025 FEO BI85 FHIT
D, TDIHIBLRK T0%% HDODLON—KBEFTM ToH D, Fiz, T X ANZEBIT DB
AL EOBEIETHEMT S Z ENTFHISN TV,
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BFe: A A0 > ZOVERFE U O BEFEY PR B O T

2,500 400,000
2,259

- 350,000
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_—T1292 \ — EEREY
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966 - e —RREEY
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- 100,000
500 -
- 50,000
0 Bl T T T T~ 0

2010 2015 2020 2025

FA

HAF : IRDA & O Manusell % 52T VER

EIEREFED OMKICE LTI, v~ L= 7 EANORHOT —Z BNAR LTV D, BFZEE -
BUMBIRE 13RO FEE FIWT, ZHOBREHER L TOh 22 RICH D, —ikric, 5
DIF LA EDEIZBN TR, BEDORIL, @, BT I7AF v 7 Thbd, £, B
FEMITEE . RBEFEM ORI T5% DAY TH L & S TnD,

M 3-50 1%, AP~ L — T OEBBEEM O LM THH Z L a2R LTS, B
T OETERIIE, FREIC L > THEBH DL DD, 32%0 5 68.4%DFH TH -7, B
FEOBEFDHERIL, ~L— T OIFEEALOBFFTCOMAE LT, &, BT 7
T I BEF, EFEREEREIRM O 10%% HDTW5,
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K 3-50 : v L — T ITBIT 3 BEREEY OER

Component 2001 2002 2003 2004 2005 2007 2010
(%) 0] (i) (iii) (iv) v) (vi) (vii)
Food waste &
' 68.4 56.3 374 49.3 47.5 42 435
organics
Mix Plastic 11.8 13.1 18.9 9.7 NA 24.7 25.2
Mix Paper 6.3 8.2 16.4 17.1 18.5 12.9 22.7
Textiles 15 13 3.4 NA 2.13 25 0.9
Rubber  and
0.5 04 13 NA NA 2.5 NA
Leather
Wood 0.7 1.8 3.7 NA 441 5.7 NA
Yard wastes 4.6 6.9 3.2 NA 2.72 NA NA
Ferrous 2.7 2.1 2.7 2 NA 5.3 2.1
Glass 1.4 1.5 2.6 3.7 NA 1.8 2.6
Pampers NA NA 5.1 NA NA 3.81 NA
Other 21 8.4 5.3 18.2 21.93 2.6 1.8
Total 100 100 100 100 100 100 100

AT« DU E R
(i) Hassan et al “Solid waste management in Southeast Asian countries with special
attention to Malaysia”, 8th international waste management and landfill
symposium 2001. A data taken from Kuala Lumpur
(i1) Nazeri A.R a report on solid waste composition from a study conducted at Taman
Beringin landfill in 2000
(iii) S. Kathirvale et al “Energy potential from municipal waste in Malaysia” Journal

of Renewal Energy, 2003(data for kuala lumpur)
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(iv) JICA “The Study on National Waste Minimisation in Malaysia” July 2004 —June
2006

(v) Sampling by Bukit Tagar Sanitary Landfill 2005

(vi) Muhammad Abu Eusuf et al “An overview on waste generation characteristic in
some selected local authorities in Malaysia” proceedings of international
Conference on Sustainable Solid Waste Management September 2007

(vii) Siti Rohana M. Yatim “Household Solid Waste Characteristic and management in

low cost apartment in petaling Jaya, Selangor, 2010.

2007 FEOREIZL D &, BIRBEEDN 2RO 46%% 5O TEY | MIHN 14%, 77
AF v 7 BN 15% % 50O TND & SN TW5D, JeiEEIIB O THESEM A BAMERNIC &
HOIE, FICEEMEE G OEEMNMEL Lo TETVE I EBRERTHL EINTH
D, L —ITIZBWTIE, 2020 B SN2 EF BEE A2 2T 5 72D OBATHIR T
HDHEERD,

FRCA AT o FAVHBIC DT, RBEEDN RSB L. RWTH - 77 2F v 7R
TR B L 72> TN D, — 5T JICA 2 FE L7=FHA 1L 2005 FERESO LD TH D |
A AT B VHBEIT 2005 AELARERRIZHE R LT\ D72, BEEEMIRERS K& < 2L L T
L EESND,

X% 3-51: A A0 Z)VHIBRIZ T % BEEY#ER (2005 4E)

Aluminium
Ferrous Metal 0% Others

%
Glass
4%

Papers
17%

P « JICA Fix
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IR TERBER T2 X—RCBE 2L L, & T T AF v 7 KOO N T OEIEH
B, BREEHOEEDHEAEL L TN EBZ LD, ZhUE, LEEOFEEY

CVAEM DRI IE Z . AR OEIG DT D L0 D FEEITESN TS, L7i> T,
JICAFHEIZ L > RSN T T AF v 7 - MOHRIL, 5% LA LT afggthnmn &
EZbND,

— 5T, PEEEEEEMIL. FE S OREEY S ITBAR VN R 5, TEREIEYITEN
£ BENEL AT, v L — U TIZB W T EIC BB OBEIEY S BB - L5 1T
Wb, YL —ITIIBITAEEREEY L, LLTO 2 EICOEIND,

a) BOEEARS L TR D AR S LD EIREREY
b) HOMNCDAERN TR END A8, AEREY

~ L — T EIROEEFEFEYIL, 1994 0 7,721.58 h 2 /HDND 2005 4FI21F 11,519.24
FUTRIZHEIL TV D LHEIS LTV D, AFFEEYMOIAERE L, 1994 4725 2005 412
DT TEBL TS, 1994 FFI21E 417,418 P RA L TWIHEREEMIL, 1996 121X
632,521 k2 AZHEIN, Z Dk, 2005 FFI2HMT T 548,916 F v E TR LT 5,

AED LITRBEICEEZZ RIZT RO S D, ~ L — v T RELEREREDHFA
(2005 4F) 12X o> THE SN EREMICE L TL. Yar—aMix, L xMic
WNT2HHICHEEMBENEL 1o T D, ¥ a i— IR DR EBEEY O % AR
2008 -0 313,235 L, 2012 1L 344,157 b ~EHIMLTW5, £/, YVak
— VI TILY A Z OV EDER 2% T O L T ZE 2 BEL LTW5 5T, FIEY
EITEM 3.17T%HML T\ 5,
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K& 3-52 : MBFEEFEEYE 2008 - 2012

2008 2009 2010 2011 2012
AES
Tonnes

Johor 313,235 338,101 295,207 345,342 344,157
Kedah 45,992 53,496 147,349 117,057 103,266
Kelantan 1,617 1,846 2,064 1,877 2,013
Melaka 18,175 16,800 21,243 21,298 25,579
Negeri Sembilan 44,948 236,345 55,573 198,711 27,889
Pahang 13,308 7,334 69,407 106,248 84,535
Perak 189,188 182,332 224,786 49,392 243,174
Perlis 825 873 2,116 1,932 2,503
Pulau Pinang 60,559 257,089 273,370 194,279 146,637
Sabah 4,474 4,563 5,297 7,054 5,380
Sarawak 36,355 32,486 54,932 42,775 140,392
Selangor 245,471 197,923 211,411 212,247 219,981
Terengganu 322,432 367,701 506,227 302,641 357,094
W.P Kuala Lumpur 4,994 7,359 9,537 18,662 3,861
W.P Labuan 3,327 1,060 2,410 2,518 2,247
Total 1,304,899 | 1,705,308 | 1,880,929 1,622,032 1,708,708

HAT : Compendium of Environment Statistic, 2013
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X 8-53: v L —ITICRBITAEREYE (2012 4F)

No | Waste Category Quantitv of Waste
Tonnes vear Percentage
1 RaRIAF 717 ) U HIT v a 364,425.95 21.33
2 g 337,771.68 19.77
3 IR F G 316,938.39 18.55
4 Al - ALK SR 154,113.37 9.02
5 B RIGTR 120,793.29 7.07
6 E-Waste 78,278.05 4.58
7 BRI T S 67,406.83 3.94
8 Ny T ) — 42,919.49 2.51
9 JFETE 33,411.90 1.96
10 | IREFEEY 30,154.40 1.76
11 | A7k 22,401.82 1.31
12 | Bl 22,055.21 1.29
13 | BRI BEEEY 20,865.09 1.22
14 | (BYRZH - 77 AT v 7 18,921.38 1.11
15 | A7 &~A v hEESED 14,665.72 0.86
16 | ~Nu F U ALIEBEEEEY) 13,364.96 0.78
17 | FEm S AREIEEEEY 9,814.18 0.57
18 | BERI (A Y) 8,848.92 0.52
19 | A7 & v MER 7,243.24 0.42
20 | filitt 5,320.51 0.31
21 | 7= ) — USRIV Y 4,550.08 0.27
22 | HIREIH ESE S 3,684.22 0.22
23 | B 3,146.30 0.18
24 | GGt 1,427.32 0.08
25 | {GYuEMER 1,405.59 0.08
26 | WILAT VT b REFEY 1,214.28 0.07
27 | BEBEFY 728.61 0.04
28 | kR 698.27 0.04
29 | bFBEEY 455.08 0.03
30 | 7 vikWiEATEE 346.5 0.02
31 | T AREMIRETETE 279.8 0.02
32 | BEAIFRE 262.3 0.02
33 | b# 228.09 0.01
34 | TARZ | 184.91 0.01
Total 1,708,708.75 100

tHAT : Compendium of Malaysia Environment Statistic, 2013
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Fo, PRI ST T TR, BERMALER G DML FEIC 72 2 ATREME DS K & W,
IR T DBEEY) (FEROPEEFETEY) XFRUL D Y —rNOX Yoy T oY EEHE
WALER BIZEE XD, Z OAERSIT—H 300t £ COFEFEMENELT 5 Z ENTE D08,
2016 FEICABEARRICE VA SN D Z LR RIS TEY B LW BEIEMILE k% 2020
EECHELRBT 2 TEDN RO E 2> TND,

K3 854 : o Tar T HENALNE

N Imagery ©2014 TerraMetrics | 2km L——— | Terms of Use | Report a map error

HPT © wikimapia
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3.3.4.4. N TH DT —HE

BfE, U3 U OFSTOREIL, A 2027~ LU TRIAHEL T 5, %
AT ORI & A RITLL T O@Y Th o,

B 3-55 : A A v X NVBRXICEIT 5 REFOBE LRI E

FEF O R
(2010 4-/MW)

Thermal Plant 2,326

Combined Circle Gas Turbine Plant 673

Open-cycle Gas Turbine Plant 220

At 3,219

HIAT : IRDA %R X 0 FiAHERL
F o, RART AL, HilFFI28H 5 the Petronas Supply Centre > HfffG S5, Zivh
D AT FTANE, Vak—nrv RXUTE L TR VAFIET B RHE T 3E I

DI AR E 72> T D,

X5% 3-56 : /XU T F L NTRIT B H A OE

Bl HA ARF—ar |[HEEhs X RXUT 4 —
H A DOFEEE (cm2/hr)
RO T H Pasir Gudang | KEKH A 70,000
Ordouriser Station | i&{bATH AT A
City Gate Station KERTT A 79,039
AT AT A
B arT oY City Gate Station KIRH A 50,000
T : CDP

Fo, Vads—INEEROBENRKAWNEIX 2000MW THoH, DI HD 60%., K
1400MW 723 A R Jp o 2 VHIEITEE T LT 5, 2010 FRIZIBIT 530 77 o D& I TAR I,
PA¥E. PE¥, HBRIATRTEED 303.94MW ThHhoH, KART 4 w7 - w7 ¥ —BHEE
HX 23.93MW, G2 35.26 MW, H7& ITIX 4.94MW Th 5, £ LT, LHEMMIX
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b REUV 239.82MW OFEENHLH, ZD X 91T, 2010 FEOAFFEEN 303.94MW Th
%—J5. 2010 AEIE A Xu7- CCOT BT DR ER EIL 404AMW Th 5,

X% 3-57 : NV T F TR BB HANHRBRTH

300 784.53

700

600 568.17

>00 427.92 m 77
g 200 365.98 nTEHA
= mE

200 EES:]

mEER
200 -
100
0 T T T 1

2013 2015 2020 2025

AT : IRDA &k 2 S A& TR

AADEN< L=V T ORI =Y g 0%, BEEOE V., FEApMEO, 24
REIZRE L= )m X — 0@k AE, FR - ERICRET 22 ThD, 2072 E
FIE, BFEEEF v FUREFR (PGPS)) O/# THINT 5B AHEEIHIST DA
X5, SHIT, TTIFIE L TWHRIER & T50MW D/ 7 & A2 BT D FEIT.
Sultan Iskandar Power Station #FH&E#EI ¢ 25 Z &b IRDA L > TEHEISLTN S
FTo, A AT HVHBETIX, 2025 4 F TIZE D 12%LL E& FARET R L ¥ —h b
DENTHIGT D EEBIEL TS, B, KEBEREE (PV) 2, thodTo
BAMRBT XX —FERRESNTNIF T, ZFbALTH DL, 1 AN FUBRREX D B
BT DL —HBRVK 100 17 TWh OENEERLTDHZENTE D, A AT HILE
EXIIAEITIALE L TR Y | § N TOKRBIEFEE SRV 2RI 72715 TREGD I
D2 &M TE D, A AN ZNVHIBROEEOHIZI T 2 B EFHRERIC LD &
I MR, A 1575kWh/md D BT &N H 5, (E5E - PR =R /X —2hHE %
FREELOIC, =T by THROKRGCIERM 2 RET DD+ BN ETH D,
[RIFRFIZ, A AT o ZVHIBRIZ 38U T, 2025 - TICZm R F—2h# (7 # —1Z L 0)
20~30% DM L& HIEL T\ 5,
WA, A AT X AR TIR, BHIX - X ENZIITASA I R - N F
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H A« KR ER EOFARET RV —HBNFEET D, /N7 F T FAIBZ I
PLESIT BN TWD, FRZ, 2020 FFICER TETHDIHR Y >V o v T Y BEIEM LY
X 2025 EI121E, 30.2MW ORERESIZH L TWH EFHISNTWD,
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3.3.5.
3.3.5.1.

N7 RN O T MM

RV e Gk YN S
YT B TGRSR

%< DHEZ
THEMMIZAJE L TWD HRMEIL, FRED

RAEFELD

iR,

TH D,

M 3-58 : NV T HF U TEMMAEHREZFE

WENAFELTND, [AHEO

No. BEHE Bt BE HA 25 i

1__ADEKA Foods (Asia) Sdn.Bhd. ADEKA 2012/12 %—HY> B 4,500
2 __Aida Manufacturing (M) Sdn.Bhd. FAZIVSZTFIYT 1996/11 TL A HsHH e 30
3 Aluminum Industries Sdn.Bhd. ak s n.a. TILEEES EHERE n.a.
4 _B.M.Nagano Industries Sdn.Bhd. E—ILEFH 1995/06 O—KL AR, HAT BR ﬁm 300
5 _Calsonic Kansei (Malaysia) Sdn.Bhd. D)= ohot4 2001/08 H—IF7avAarILyH— Lope il 4 7,846
6 Chugoku Paints (M) Sdn.Bhd. PEE na. _ BH (4= na.
7__CMKS Malaysia Sdn.Bhd. BACMK 1991/04 JV> hERERAR B 16,800
8 _Core Pax (Malaysia) Sdn.Bhd. XEEE 1991/01 957 MRL%, @k, KUK VAV 400
9 DIC Epoxy (Malaysia) Sdn.Bhd. DIC 1997/11 _TRF 4R j[4=3] 4,000
10 __DNP IMS Malaysia Sdn.Bhd. KBAER 2013/09 T4 RECERM (2= n.a.
11__Encore Lami_Sdn.Bhd. KAEE 2014/04 SIR—hEG A2 350
12 _Gorin Technical Industry (Malaysia) Sdn.Bhd. L VR 2000/10 EF#H, BF ARG, BFHE BB 562
13 Felda Oil Products Sdn. Bhd. ZHYE na. __RBD/S—LAjh (4= n.a.
14 Funai Electric (M) Sdn. Bhd. MeFHEH na.  EXMEH BB na.
15 Goko Camera (M) Sdn. Bhd. dJa—hA45 n.a. =DIAVI Vit BT na.
16 GPM Engineering (Johor Bahru) Sdn. Bhd. BHT o=F7Uvy na. EFEH& BN n.a.
17 _Hishi Plastics Asia Sdn. Bhd. =8 na. _ BUEHR)EIEE =L Fa1—T (a2 n.a.
18 _Hitachi chemical (Johor) Sdn. Bhd. =lA[44 1992/10 ) ER#R R FR SRR TR B AR % 14 15,000
19 _Idemitsu SM (Malaysia) Sdn.Bhd. H S L 1997/03 RFLUE/I— k=¥ 13,570
20 Idemitsu Chemical (M) Sdn.Bhd. HEE 1989/01 FBEPME HMi7ENAH— THFE FHES n.a.
21 _Isolite Ceramic Fibers Sdn. Bhd. AJFALT % 1989/10 +53v9 774/ — f==3 350
22 _JB Distripark Sdn.Bhd. SERBEOCRT(HYR  1989/03 (AE) LS n.a.
23 _Iwaki Corning (M) Sdn. Bhd. =22 na. _ THEHSRAERH =% n.a.
24 Jalco Electronics (M) Sdn. Bhd. A= na __ BFEHG B na.
25__Kovax (M) Sdn. Bhd. a\YHR 1991/07 FREEFAHR LT AR 800
26 K.Yamada Industries Sdn. Bhd. IEXTY n.a. FET ERAR n.a.
27 _Lion Eco Chemicals Sdn.Bhd. Pt na___ ABFVS (43 na.
28 _Marushin Canneries (M) Sdn. Bhd. hpEE n.a. B & n.a.
29 Matak (M) Sdn. Bhd. 299 1988/08 AMMT, BEEH  RE 8 500
30 Nippon kodoshi kogyo (Malaysia) Sdn.Bhd. iR EEMRTE 2003/08 B TUHRAE/L—4 (4= 964
31 __New Port Bulk Terminal Sdn. Bhd. TREE n.a. B RE R EEEE (=2 n.a.
32 __Onamba (M) Sdn. Bhd. A—Fn 1987/08 TA¥/N—FR (43 1,850
33 Pacific Activated Carbon Sdn. Bhd. AFELE na. _ EMER k=p:E n.a.
34 Pacific Soap Manufacturing Sdn.Bhd. SA4F> n.a. RGBTy it n.a.
35__Palmaju Edible Oil Sdn. Bhd. T4 1988/01 /S—Ljfl, /S—LiZHFERINT (43 5,400
36 __Panasonic AVC Networks Johor Malaysia Sdn.Bhd. A=) 1990/12 h—LIF7A— S2aVR, L—E—h*5 BESHEW n.a.
37 _Perusahaan Sadur Timah Malaysia (Perstima) Sdn. Bhd. JFERIZE 1982/04 £54vXEliR FiEE 9,900
38 _Petrochemicals (Malaysia) Sdn.Bhd. B 1972/05 FHLZEHE G % 6,466
39 _Roki M & S Malaysia Sdn.Bhd. a4 )L—7HD 2012/04 IA4NEBH—b)yD AV KMBLZRTL na. 100
40 _Ryoshindo Mfg. Sdn.Bhd. S 1997/06 TBF#MITEHE ERBERE 100
41 Sanden International (M) Sdn. Bhd. YT BA(—FatL n.a. H—I 7 ER Bk PR n.a.
42 _Sanwa Resin (M) Sdn. Bhd. =FnftlE T na. FEIR—PR—F (=23 na.
43 _Seiko Electric (M) Sdn. Bhd. IEREBHIERRT 1989/01 Eﬁﬁt#gﬁ BEFHIEHEE BN 450
44 Showa Rubber (Malaysia) Sdn.Bhd. FAFIHD 1993/08 S/\—R—7 JLE 1,754
45 __SNC Industrial Laminates Sdn. Bhd. FERA=I51F 1990/10 Jx/—)LERRIEER i[53 n.a.
46 _Toyo Rubber (M) Sdn. Bhd. B¥OLITX na.  BEIERITL JLHE na.
47 Tylon (M) Sdn. Bhd. HARDIHE na. _ JIRAFYISHHAR TSAFyoB G, n.a.

. ~
AT : BRT BT v — JBIC &R X 0 FHA M ERR
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3.3.5.2. ANEM¥nEz 5ME

YT B ATNET DRFENE L DERIFEYERIZOWTNY 7 Z AT 5 AR
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SV A Lz, RERIZLL T O@EY ThH D,

BB Ui, FRCRTED 2 WEENE P E B EELHEE LDl &,
Flo, BREMEREN LKL D RENBIKRDOKN 16%b o7, —F T, HEEL - P 2AFIHLC
LED MBI DE = R OENITHEAL TORVODBFEERTH D,
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b7V TR EOREN A MILLTO®EY Th D,

Kz 3-61: 7 VU THBEENLDARA YV |

G Vg | BB EENSD R K
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3.3.6.

YT T DI REIR

3.3.6.1. UTM 5 OfEZHETE

~ L —y 7 TRKRE (UTM) & OiEiaziE U T, RRENO NV THE L OREESRED -
WLULTD X ) B R &%=,

X% 3-62 : UTM MDD FF BT ARESEORR

BT —~ FERICANT TORER NS 1 7T A
a) JUV—VAR—F V=P RT 47 ABIOANL— 3 )
b) NI HUEETILF—F=Z Y T RT A
o ZV—rFEUT 4 HONT
d) TEBMICBTL7 Y —F—F Xy a " ROY59 Ik
PETp— ) NIRRT Y= E¥TEA ML —va ek g — (A
MDA NTZ 7T 4 ZADHG, “7 ) —F—=Tay s a7,
TR —ZNROE MR, BT MRE, AR R —,
FEaFLE LTCER)
) REEAS—RIF—v T OV F e - BN RO —
» i85 Green Port (Green Logistic and Operations)
£ ot 7T HE 7 B 3 a) BEEWEZTXLX— - GIIC GEEFEFTEMOY YA 7 LDldD
W P Tag )
a) X Va T U ABGICBIT SRR T ) — T — T 7 —
I
b) Av—hZXALFX—7 Yy RBLOHEA~YA 7027 v RmxL
i97E e F—I T L
o) E=HULT VAT A TNIZOAN S KEEE - LED #7# i
B /2 R B
d) GEERAET U725 O RS

JUV—rala

=7 -

a)
b)
c)

R E - HRRGIRTE
FAXLNOEE,. K. IV —2T v FTades k
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PR 7B AR TR O H N
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a3 a=T 4 DOOOFAMAERE: (EM) OiFH

I a=T 4 EEERTUTT A

WO THE DAY —MEKRFAI 2=T 4B Z—
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3.3.6.2. LIV 7 T IRRF LT X —In D DR

2015 4 2 B2, /v 7 & MPPG Edbiuimi 7y 7R FEbt o2 — (LT, dEJuil
Hied2) BICBOWCEREMBEIC O »D Y —7 v a vy 7T EFERLEZ, YikkmOBicsn
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WILT LU O 4 5B A S 1L D,
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3.4. EY DR RFE
3.4.1. HxLPFABEAR

WEAEEEIZ BV CiE, E S COXIGEM 2 b NCR A IR L. IR @EM OB = 2Wix
Ehi L7z, TOME, ESCOZEMTHICRIETREHENTHETH D Z & 2 HEB L
oo TE G LIC, AAEFEIZB VT, BUFICR TR Y . A7 ESCO A% — ADRET -
Bk, E S COKRREOMH KL OMER R 5 ONE MRV st OB R L OMERE1T - 72,

72, EMIT Y- TEH REEBRMIEAOWH 25T, BEOR. BTLE2ITVHEAR
EEOWHNERHO—IIE T 5 & & HIT, MHMEEAIZ YT > T HARLGE A O AT
DWTIRET L7,

@ HBIREHMZE (ZREE) OXEE

SHEET, EEORFHREZHEA T, =R REMET D202 K2k %
i L7z, AWROTIRIT, EEITIBEOZ D OS2 5 /KROEREORER L ONE
JEDERE e FEREHR AT O 72D, FHUIOR 5 72 mEIAR Tldle <. BKRIZBNT
W2 132 LB R BT A 3B U CRHl 21T o 72, Fo. RE bR SR T
72K, EERE STV DIREF 2 S Y £ OREE 25 L CTEHAREE O v
IR 2 R E L COKIROMEZIT o 72, FHANT 1 EMZ T TTE 2R £ (£
(ZIHEE) DOMERET —# DUEICE DT,

@ MV EHEEDER
E S COYV—EABA#E#ZICIE. M&V (Measurement and Verification, &4 T ¢ &
DFHEERRAETIE) 2R EEEE LT AT, ATHBERD L, AL, 4t
D ) N7 Z AR U T BREEFEICOW Tl TRE L, 2 BEEICHOVWTOME&
VOEDTIZONTE LD, M&VEHEIEDORE LWAFICOWTIEL 32 2O Z &,

@ ESCO ZHEREDTH
BT AW oOfER, K7ay=7 FOxt4Th 5 Angsana Johor Bahru Mall (25
TIHESCOMBRLELTHETHLHAND, ES COEMITIANT THEHINAEIZD
WCKEOER] GRE) 25 EICZONFICOVWTRH LI, LT, v —v
TEOEFICN>T-ETOTNB—ESHROE SCORKE (=7 —FEeAEx
7 AFR) Bt dLE TR Lz, AEICOWTIE, 883 & 54 25D L,

96



ESCO IREZE DR
ESCO 2% — A CEHKICEH L THL 72O E L e D cx b L2, — K72
ESCO #—t 2|2k % ESCO — B ARG ZFHH LI, WISV TIE 3.4 23,

2015 FEE LD ERE

2013 FLEICHB WV TITAHERE S C ORI OIEEITAE) L, 2014 FFEIZIB W TR
FEMR T A S LA = R H R A EE T H 2 N TE, £/, TNB—E SHRO®
E S COZMERLME VEIHIHFDIRE S 0 2k E 2 72 ESCO 2B FH b 58k L7,
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3.4.2. i L2

AEEOPFERFEEF 2.2.1 1T T,

K 3-67: Ak 26 £ /E¥H

A H £ M W A ik
TRk 26 4 5 —RAFIHEER (5/28~6/4) R /S IVACEE
— k2 (6/2~6/13) BT R IR
N
B IR R 5y
o [ BT R
J
9 A ZRiESMEER (9/28~10/2) ZIRBZWr S R O RS
) ESCO 7 1 H—H L DIERK
10 A M&V D1ERL
ESCO 7 1 R—H /L DIERK,
M&V ERNE D&
11 A A% ORI DM
14 H S ERE (JFS—JRI)
12 A
VR2THTA (108 | mdmsEEl  (TNB-ES—JFS)
30 H | A FRHE  (JFS—JRI)
2 H
PZWrE A (JFS-TNB-ES)
3AH
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LT

AAHHE AR (the - EEET A L FEEE)
JFS AT, 22Tt CEZEATRIES 26 Y)
TNB Energy Services
Raihan b. Abu Bakar, Hafizan Jaladudin, Syahrul Hezzad
Hussain, Azura Samrek il
UDA Angsana SDN. BHD. Mohd Nazri Jamiran i
Daiman Properties SDN. BHD. Eddie Chan hoka (it
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3.4.3. FEhifk R

AARARHENVHILTESCOY vy =7 NS 272010, AREE TN L 72 BIRRY 72
EEHEBEIZLL T O Th o7z,
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E S C OZMFERLEER

® KEIRE S C OERENER

IR, HFHEBIZOWTEHRT S,
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3.4.3.1 _RBWOEHK
5AREVKI2HEICE > T, JFS O#F#ED F T TNB-ES 1T X - T IRZENER S 1L
oo AIOFHHOHENFXLL T O RIZH 5.
(1) ESCOFEFEMIIHT > TOE T RNEOREZ G DT AN
(2) EERKREH, AUTRER 722 & O B ERR
(3) BEHEROHAROFEHIIE
(4) B3 e THEIfR D BGHAE

BTN ROMERFHIIUTOZEL Th D,
(1) MEEOELEGE
- EVERCE, MK O EEE N D KR ORI E
- B O ER AT ORE
- IEK O HES A A 7K O HIE
- [ 8 U C OEIRH L & TEEARF ] O PR RR

(2) R7oOiHEEES., Wik (mAK, mAK)
s R T OEK[IANTOWE
< AR T O ER R O RIE
- AR, HAKOTEE R AKIROHE
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(3) MRHAZREOEROEEET)
* ARIRHSEHR L2 0 OWHBEEI OV 7Y 7 HIE
* SPGB AR B oD s5UAT RE ] O P R
- XHGHREA T o T D PR
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3.4.3.1.1 Xt&EY
FEEEEICIRE LT Pl 2 A ES COFENR L LTI &EHMEMH 21T 7,

(1) Wisma Daiman BF¥FFE /L

fFFT : 64, Jalan Sulam, Taman Sentosa,
80150 Johor Bahru, Malaysia

Mk - FHFT e

FUEL : b7 B HOR 1 [S

JERTHEFE : 13,256 m?2

FE 3.1.1.1
G« 30 4F Wisma Daiman Office Building
B EE © 1,314 MWh/year (2012/12~2013/11)
ZEE A KRGS Ir =D DZE S AT I
e T e

mHE 3 A

(2) Angsana Johor Bahru Mall, ¥z y v/ E—/)L

fF7r : Jalan Padl Emas, Pusat Bandar Tampoi,
81200 Johor Bahru, Malaysia

A& vaver 77—

BURL M1 E 4 B, HUT 1R

JEPRTEIFE : 95,892 m?

BERLS AT 0 13,500m2

SR 1T R
; 55 3.1.1.2
[SE4 M4 =, E
B/HR 20,028 MWh/year Angsana Johor Bahru Mall
(2012/12~2013/11)
ZeiEgE o PRZERHER w6 B, mAE 18 &
o223 5 2

—# ERNZES Ny =Y JEEN, Ny 7 v—F)
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3.4.3.1.2 BWiERLUBHERET 55
(1) Wisma Daiman F¥BETE /L

1) FAEEMA :
201446 H 2 H~6 1 13 H
TV
HUVEER L OV
- R TR O FH
2) ZWrE

Daiman Properties SDN. BHD.:

JFS :  mi)IEH, 22T
TBN Energy Services :

3) AEOFEEEE :

WHIKAR 7 O EE S ORE

Eddie Chan yean Hoe
Sr. Andrew Ong Teng Eng
Victor K. S. Lim

Raihan Abu Bakar
Hafizan Jaladudin
Syahrul Hezzad Hussain

Azura Samrek

B EIZKGR O HIZRAE & iR Y I K ONEEE & O HIE

B HIK R DG BRI & O E

WBHUKER T« = —DiEH, ZhROMER
B At G g A O e & AL, (R O RERR
B bR BB B OFEARFT OV 7Y o TRIE
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4) PR

a. BEKRL FDA v 8—2—HIH

c BHKBY S« B—F—DMRE
WHIKAR > 7 3 RN HDOWNTOA EIOFHARE R ILIXFE 3-68 D@D Th 5,

PR 3-68 : MHKAR v 7 DIEREMRARE R

HH mHRHE 1 M HRHE 2 AR 3
RREL 4 4 4
JE g (f) 50 50 50
[FHNEE (r/m) 1,500 1,500 1,500
EASEIEAEL (r/m) 1,455 1,455 1,455
(A28 GHEME)  (r/m) 1,475 1,479 1,460
T—Z— AT (%) 55.19 47.78 89.26
EAEH T (kW) 15.0 22.4 7.5
AJ FHAE) 11.3 17.7 7.3
HEEZDE (%) 73.3 60.5 91.7

B OE—HF =T 78~90% ThH V. HIEBBEEINDHEDOHLT TIZ—FEE—F—X
oz LTEY, K (TxIEEEE—Z—2DNLE L) TH5XLEIIRNE O &M LT,

« WHIZKROEEBEHA OKR
WBHEHKOHAOKIBIZLATFTOZ L THhoT2,

% 3-69 : MARKAIDHA OKIE

HH MENRAE 1 NEESIEA Y EESIE
7 IS H A KGR 29.7 30.2 29.7
AEIEE N ALK 28.8 35.3 33.6
FHN PR IR IR BE 72 1.2 5.1 3.9

Bt 1. BITRERICWEDO RN H D —T7, R 2IZOWTIEIEDEEAEL 2> T
WD, R 1, BIZOWNTILVSD N KX 2 KIERE RN ARETHL D EZRZDND,
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)N

R 212 OV T h . HIETR

BIZARETH D,

LR ERBETHY, Ao N=F—{bTDHZLITLD

- BHAIERIC IS 1T 2 BEIRILE R

R I e A
[ Y %"C&)éz’\ IR

AL

WL, R R R E 4y
K OIRFEFHA . R EZOFHN 21T 72 (BH 3.1.2.3~5H 3.1.2.6 2f),

oLl

R AMEFH R OB EUKE XK AKEORIE (KFE 3-70 20) :

X% 3-70 : Wisma Daiman FEFTE/L TRV AT AK

&th

Cfice

5th

Cfice

dth

Cfice

3rd

Cefice

DIREE ZHH LT,

LkoiEE

BT A A

Thb, BEICD

ARt OO VI HEHREZ AL T,

2nd

Cefice

_——_-_-~

1st

D#fice

34RT x 2units

Ground

Cifiee

J4RT x 2units
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~
P4
/
- Cooling Coaling Cooling
i OWer
||| 25RT xunits E,.,mm 1 ower er__m 2
\ For Eor 3™ Far
N 45,6% Floor G,17,2%
Floar 125RT Floor -~
34RT x 2unitk ~ iE-ﬂHT SEJI]EI -
—y
- [ o e - — -
22T AT A
34RT x 2units
WEIKR 3 Rt
34RT x 2units
=
34RT x 2units|



5H 3.1.2.1
S EIK R o T HME

HH 3.1.2.2
RO ENESMB

FH 3.1.2.3
KGO HKEIZRE S IO E I



b. BT B L BB X

5H 3.1.2.4
WHUKAR 7 DB SHEEFHR

A DOE = LD ATREZR ST O O, RUTIEHE 72 & NS FHEBROE /I IOV TR

'L,

- AR EOBEEL—TS 55 T5 ~DELEEH
HOEEIE TS THY ., THITEA D I LICE > THZ RN AR TH D,

K - Haaa it

AT REFH]
ST B3

[ A=A
l

oA B

o P aRaY i

£ X 120cm
£ & 60cm

6 H/A
15.88 kW

£ X 120cm

£ & 60cm
12.35 kW
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((36+9) WX 1 A) X 373 A&
((18+3) WX 1 A) X136 A&
9:00~17:00 (H~%)

9:00~13:00 (1)

((2849) WX 1 A) X373 A
((14+3) WX 1 A) X136 A



K 3-7T1 65T v 7 Ok b Nl 2 179,

K 3-71: A= xXBBHAZ L 7F—EXR

HEAT T8(1,200m/m) AT T8 (600m/m)

wiHT @ *ﬁ,ii wHT @ *"fﬁiﬁ
ErEi8 36 42 10.44 18 0 0 10.44
HFRER 36 290 26.5 18 136 2.45 28.95
s ey 36 41 0.3 18 0 0 0.3
55t - 373 13.43 - 136 2.45 15.88

BGIZBW TG EOE 21T o7, ZOMEEMNRRIAREOEREZZ N ENXE
3-72 LUV H 3.1.2.5~3.1.2.6 IZ7~7,

X% 3-72 : BIBIcB T 2 RABZRICRIT 5 ZHER

1 Fitting with 1 Fitting
IS A—& 1 T8 FL Lamps with 2 T8 FL Lamps
1200m/m 600m/m 1200m/m
BEEW 246.7 251.2 2430
5] 0.5 0.6 0.5
HEEH
o) 0.04 0.04 0.09
130 —
S — 0.37 0.27 0.71
FH
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P s s e e
1 )

{ ot atay N N

N A
ShonsaEEESSSESS.

\

)¢ b&h&-‘ibhv PR T

BH 3125
BB 2 AR RIC B 1T 2 e
—Z0 1 HEFES

BHE 3.1.2.6
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c. AEDHEREA :
« BHKR Y T DA 3 —F —FIH

M5 3-73 : MWAEVKR Y T DA 23— & —HlHI X % ESTHIE

HAED BAED HEHRD BEHR D HAED BB D
15 RAE | IREEAE 7KiE IREEZE VST TH# EE=g
C m3/s C m3/s kWh kWh
G
1 1.2 0.04 5.0 0.01 17.7 0.5
2
3 5.1 0.01 5.0 0.01 7.3 7.3
4
5 3.9 0.04 5.0 0.03 11.3 5.5
6
36.3 13.3
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- RAZEOBEZR{L
X% 3-74 : BHABREOEH (T8—T5. 1,200mm)

AUTHER] (h/i8) )
NO A 3t (HAL)
68 102
HOEAT T8 36W
7T 332 41 373 | K
A ME1 B OBERAE 0.045 0.045 kW
(R EE)
i IEIEEWAREE ¢ 1015.92 188.19 1,204.11 | kWh/#
EREH T = 52,827.84 9,785.88 62,613.72 | kKWh/4-
HEAT TS5 28W
F T 332 41 373 | &
B RE 1 B OBERA 0.031 0.031 kW
(L EE)
i IEIEEWAREE ¢ 699.86 129.64 829.50 | kWh/il
EREH = 36,392.51 6,741.38 43,133.90 | kKWh/4-
FERETHR 19,479.82 | kWh/4-
M% 8-75: MABREOEH (T8—T5, 600mm)
NO S AUTHER] (h/iE) )
68
HAT T8 18W
T T 136 | A&
A | WE1IEMNOBRARE (LBEWRS) 0.027 | kW
S IEEEWARE - ¢ 249.70 | kWh/il
R HE = 12,984.19 | KWh/4E
HAT TS5 28W
F T 136 | A&
B 1 B OBRA &R 0.017 | kW
M IHE & 157.22 | kWh/i#
CREEEWAMNE - ¢ 8,175.23 | kWh/4
FETATHI o 4808.96 | kWh/4-
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- WEHRERAR
bk U728 = 25K KD w2 KE 3-76 (2T,

XK 3-76 : WEHRDOEL D

HI e B ElINz % B CO, HilJsi &
NO. WERH
(KWh/4E) | (X103RM/4) (%) (ton/4F)
1 BHKRR Y T DA IR—H—
53,000 27,000 63.9 37
il 180
2 | AR EoEEL
25,000 12,000 32.9 17
= 88,000 39,000 7.0* 54

) CO:BEHIfRE :  0.689ton/MWh
R EE 1,314,000 kWh/4E * o YRS S HilEER

&
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(2) Angsana Johor Bahru Mall
1) ZWrFERA : 2013412 H 2 H~5 H
eTYV T
- fiEEHAE 12 H 4 A
- T2 IR KLUV
- FREE. REEOFH
2) Wi JES Bl H
L
TBN Energy Services : Ir. Hamadan Ali
Ahmad Nizam Hassan
E 44
3) iR
O EE
- s
Angsana Johor Bahru Mall
- &
BEREL (EICHEBH.
—H#RbE, LA R T 0 JEE)
* R
IR 1P, MR TR
- R
18 4 (1984 4 10 H%T)
© EVEERLV AT A
BCS (FREZAEEE) 238 203,
O £ FHE (—HERED A
M ATRE, FEER

55 3.1.2.7 Angsana Johor Bahru Mall

% 3FH4# B50Hz 2,200kV ZEAE 5,140kW
BT A A 1,500kVAX 4 &, 1,000 kVAX2 &
T RN 1,500kVA X 2 &

7 500RT x4 & (1 BiffE), 350RT X1 H
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WIS 700RT (3=x=v k) X6H

22 61 &

PAC Bt+a U5HMN)

- TRV E

EM VX —{HEE . 20,028kWh/4FE (2012/12~2013/11)
TRX—WHEIFEAL 0 209kWh/m24E  (2012/12~2013/11)
bV B 8:00~23:00 (41 3)

2 Wi FE

TNBES (Z & 2 FiHA

JFSIZ L AHARAEM RO 7Y V7V BLXOWEFICLA5%OBRICET 2 HED
A

JFS+TNBES |C X % Bl

B RICAT T 4 Ay varbEld

SO AR

HARR 2232 s H

gD COP KU FEIIHE &

mK, WEKOHA D KIR
FEHRRDOW KK > 7 OWMEEHBEOWE

KA 7 DF— 2 —DalEEEE L OO FEH
MRS HomEMERs (AL EATI)

FRBA %R 2 oD FZ A fif S

E PR OFHH GMIRIRE, MAEN O 22K )

)
N
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4) BERERIZOWVT :
a. RO BT
- WBTREEIE Y OBLRIEE
MR, BE4 B TEERSNTEY, 275 (NO.3, NO.5) »HHENTHS.

HH 3.1.2.8
BATE TR D 1 R
(23— 1)
MF#E 3-77 : AT AR
il
........ 8E
(&-5.5kW)
T l AHlAART
Ly — +.. 6
(£37kw)
] AHU
=) _,__{ m_, (61 units)
‘ ‘ ‘ ...... ‘ ‘ Py f ]
Ey & ) i
S00RT % 5 units
@ —_ 300RT x 1 unit
68
- (& 30kW)
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5% 3-78 |ZEERO M ks EIR A 4”9, 500RT Dmsih (FEets) OVEREIX
COP B 5.0 Fi#£TH Y . HEGEHRED COP6.0 1T, 20%RTHBMRENS > TNDH Z &N

DT,

B3R 3-78 : JE SN MR DMERE

75 HI7k F 1
A O7KRCC)
an s, g 414 -
A 300RT I IE F I Edr) (1.02 KW/RT) 318%C
an s, g 527 o
an s, g 495 °
i atey e 426 o
AEEE G BOORT I F % 8Efx (0.84 KW/RT) 30.2°C
SE) AAUBTEE 3. ST dkRESP

X% 3-79 |24 AT - T- 5B O — &% —PERED EIFE B2~

MR 3-79 : MBEBDE—F —Zh=R

CHWP1 CHWP2 CHWP4 CHWPE

iEA | 208 [1EE 258 [1EE 228 | @8 |2E8
DU | DHT | DU | DU | DT | ST | DT | D6

18H

WEE (%) | 504 | 544 | 469 | 57.0 | 522 | 577 | 462 | 519

TN —ZhERIL TR T 60~T0%FE TH 50, FEHTIL 50% B DE & 727,
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AREH L7z mk, mEVKIRE OFEEZ2 XK 3-80 (27T,

X# 3-80 : ik, MHIKDIRE

BEFE AT(C)
P A7 AR 7o Ik 8]
NO.
AORE | HOEE BEE ADRE HORE BEE
(C) (C) (C) (C) (C) (C)
1 . . 1.8 31.8 35.7 39
2 13.6 9.7 39 299 34.7 4.8
4 13.0 8.7 43 30.6 354 48
6 10.8 6.8 4.0 30.2 35.0 48

mAH KR IE, BmEEIC K> TRARD N, Wb D RRERIE 5 % <ITbi T
W, EEDS 4CTHY ICREUFEORMDE D5, TOREZHD T Z LANATRET
bY . TOHRTOHEE/IHIBATRETH D,

MAEGRIZBWTIE, IREZEN 5CTH Y | ERFFICEWTEH £V WHEDORMDR2E
EREICRIZNTND ZENDND, WHKROR L TOEHIL, K> 7 OGN G
HENOWMAK L~V E TOR I pERTZH, ZHUEEA =2 —HlEl DR IT72 < |
ABEOBEETHKRDHRITKD Z LI LT,
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K 3-81 14 E DR 7 OPERERIE Ok B % 77,

K% 3-81 : AR FDE—F —HHREERIFE R

EQ CHWP1 | CHWP2 | CHWP3 | CHWP4 | CHWP5 | CHWP6
T 4 4 4 4 4 4
T 50 50 50 50 50 50
SS (120 f) / No. of poles 1500 1500 1500 1500 1500 1500
EisEEH 1455 1455 1455 1455 1455 1455
stil{E([OEn #y 1480 1477 1478 1479
E—2—E% 22 | 422 4444 40.00
TE #5 A FI (kW) 30 30 30 30 30 30
RS 518 B (kW) 245 26.9 254 27
D 5 E (%) 54.4 57.0 577 519

118

3¥) CHWP1~CHWP6G X & KART




b.

RS RO

Wisma Diman T 7= & [RIERICIRI O = R LD FTHEZR T O BBl 0%, sUTREE 72 &
WNIZEBEOEIEE IO W TIHE LT,

HHEITTS THY, THIZEZ D Z EIZL > THZADRARETH D,

2RV PR B £ & 120cm
£ & 60cm
ST EFFH] 8:00~23:00 (A~H)
ST B 7 HA#
WeEHEE IE  775,483kWh/4F

K% 3-82 (A HDE=XHEENRDT T —BEkRT,

MK 3-82: H-AWERNZERAT L YR LHEEHEENE

36 WX 2,952 A= 106.3kW
18 WX 588 A= 10.6kW

HFATTB(1,200mim) AT T8(600m/m) I

wiT @ %ﬁiﬁ WHT 8% %ﬁ,ii BB g

ﬂ*%ﬂﬁqﬁ 36 423 15.2 18 0 0 168 132,787
g | 36 | 1785 | 643 | 18 | 0 o | 45 | 315970
smm o | 36 | 7% | 265 | 18 | 0 0 168 | 231,504
R B 36 8 0.3 18 588 106 168 95,222
&5t 2,952 106.3 - 588 106 - 775,483
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BGICB W TIRAG B DR AT o 7o, BHFFORE ORISR T/ 3
TERPOTRBMETH -7z, MFE 3-83 IZARIDOERNORRZ T,

B 3-83 : BT RIT D MARRICEIT 2R

1 Fitting with 2

1 Fitting with 3

IS A—H— (T8 FL Lamps) (T8 FL Lamps)
1200mm 600mm
BEWV) 236.5 2344
B (A) 0.7 0.8
HEZEHNKW) 0.07 0.06
NI-7795— 0.42 0.36
FE
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c. BEHMRIMNT :
- O EH
O #— R HEOVERE & 2 O EDFE S
Alal, BZFXHBEBONRE 2o TODL L —RBHEEITI— 7 /R H D0, ZOHMER
(PEREZR) 2722, ERILSMCZ O EREA RS 5 F L TidZevy, £72, TNB-ES /»»
DI =7 IZZEOMERRETET 5 L OICRATR, Modvyy (17 Fafkl) 72DlcznT
—Z G T 5 LN TERPoTe, BENTFHIRRERSE DO TH Y | LSRR
EMT 0w, ARRTH 2 M = Z8H TG I OMERESE O LIZ >V TIHE L7z,
B# 3-84 IZZDFERTH D,

B3R 3-84 : F — R DL FEDRERL

COP
30 291 -
Ho8FERECOP f' =~ b s =
' B! | ] 5% oBE
22 COoP (&R - S rnbrih
=RARN/RURA ) (4o -3RI21 - 9 ]J -9
1 nN=3AN) 18.6 9.1
(@m») mni

0

cQpP

i 6.4 6.4 1.0 |

o EHCOP /6.1 e

5 ~ 5“ ’&‘ ,"" II||‘ m |
k @ ‘p.w \ B

4 ""m“ SERBL g RS 2

2ALERZRCR2TOEY
3-
20

o

70 75 '80 '85 '90 '95 '00 02 ‘04 '06 '08 '10
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ASRlOEHHET 18 RO L DO TH Y 1995 FRikICEES bt EZBND, T5
L ZOMREIZ.COPSLS FBEED LD EEZ HILD, EEOWEFRRIZ. UL TFTDOZEL TH D,

M NO.1 : COP 4.14  (WHEUKADIEEE : 31.8°C)
M NO.2 : COP 527  (WHEIKADIRE : 29.9C)
M NO.4 : COP 4.95  (WHEIKADIRE : 30.6°C)
M NO.6 : COP 4.26  (WEAEIKADIRE : 30.2°C)
MR 3. S5ITBEMEE L T D7 O MERRIIREE CE oo T2,
VORI LSRBE LI b O THH, MHrOKIK BEfETO A 7r —1ic &
DEIC L DMERES L, SRAR) TIRFLTWabotEZLND GHI LORZED AR
PEH Y TiERwn),
7 NO. 2, NO.4, NO.6IZ2WTH 27 W ERBICZENAE T TR Y | filx OmEiED
PEREIL NSRS /2 %, PERED BLVABIEE 2 & B 6 &t~ 5 & Gk NO. 6 @ COP
XA NO. 2 D 80%FEE DMEREIZ 72> TV 5, w6 OMERE EOBEMTIZ KT 5
DINTFENTROD, RIFTVADR L7 K O IZABm AR K OMRESILIZL Db D EER BN
%o HIDHREERIE & EBEOMEIRIIM D ITE > TRY, B —2EDH#EBE RS Y
HIOHDOTIEARL 2o TEY mif, RO NI — =R — VA BLERRILTH D Z &
ERTEV RV, XFE 3-85 1, X —RIEHEEOMAEIKAOKE L COP OBfEERLIELD
Thd,

Mk 3-85: ¥ —ARmEHHED COP & WmEIKARKIR

AEVKHPREICE HHEREE (fl . 2 —HRAERE)

= (COP)

7.0
6.5
6.0 ‘t
%= (COP) *m@ L
5.5
5.0
20 22 24 26 28 30 32 EAACEE(D)

HCOPLIZEEEAH-YDSEEIINMBGEHERITEMTT,
COHEAKRENEENENTNIEERTLET,

) JUNEE = FIERBEEE R L0 o
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ZORNSTPHREN DMK 2 ~4 (BEFS) © COP (X, ABKIR 32°CTIL5 %%
bt 5720, THRENDHEHFIEOVERE GERME) ZUTOIEL b,
WEENO.2 : COP 50  (WAEAVKAMDIRE : 32.0C)
HENO.4 © COP 4.7  (WHUKADIRE : 32.00)
HE NO.6 : COP 4.0  (WHUKAMIRE : 32.00)
VT, COP X 4.57 £ 725,
— . B OB BHHED COP IZHOWTIL, BB ZER LOMHEO S % v 7 H 5 COP
DEAEA KT 3-86 IT77,

X 3-86 : BHRD X —RHEHED COP

gl oo 6.4 oEc L E L

QART-145 180200 % 1270,/ 7T 0o s)

ERS-MTaEOMIRLICE ) ST EY L& RE.

E=n

2R -7 EEETaN

-CFD M0 & 0 0 B RIR O it
1 B 2RVIEPECE SF LS
ENESMNTICES50h £
-AERMMt S

-EEAuNOHLE

mR=0ER

=T

ERNEROBEE 70T =0
2reoRhoREL

a—78 LAV Xy U7 —ROBEK L IZTFREOMREZR L TCNDHHD L
BE2bD,

L7ehio T, ZOEMKEIZET 57 —Rmatgortse (COP) OEIFLLTD I &Ik
HHbDEEZBND,

LK COP: 4.6
HH% COP: 6.4

FTabb, BN L DMERRUEO PRI 22% & e D,
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c WK T DA N — 52—l
WAKR 7, FEIZTUTObRL TV DO BEGEIRIC & DR T, [/ CRINOMmAKR

VNE UBEESEIE STV D,

M 3-87: AT LEHER (FiB)

—»

\ | I
cccccccc 8%
‘ ‘ (&.5.5kW)
— : @%@%ﬂmﬂ
.................... _iA
by { oo
l (&37k
= ] AHU
Fol e mj (61 units) T
/',}%f B \\‘
/ﬁik’;ﬁ:}i\\\\ [EEREX] 5 Gﬁ \\‘
/ ™ N SO00RTx5uni i
: @ Q Y 300RTx luni /
N 68 / e
*_:\\g 30kw)-

REFHE SN TR LY (—ERE) . FRERER L REIFTEREZ ERl-> T
HH0 LR SND, Tbb, MHEEZ SO mKERRICEW TRIBLIZE<ThI

HQAYSIAN
oS, Aot EoWEREE L TUTOBEBLOTFEREZ BN D,

O BHmEAMIIS U mEie oo & 8ok i
I

Q@ EWIm A IS U T K i & o feiii A ki £

@ BRI U 7o AR & 0 B i b il
BT HNTIE, WmARERNE B, mEEAH TS H 5700, EI D EKOKEEL S X
5 LEBKEOMIEL (HEIHEL) ([CX 2BAHEEITIS £ B TE R0,
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ZZ T, O, QI L THEMEIZ L 2B =R RICOW TR 2 Z LT L,

& 3-88 : HTRMEE Y D B BhikH

1
1
1
1
1
_ z B 1
—-C—— i e
g CcT-2
4 =
(. 1
| ] CDS
| ‘- #'ml @ﬁ g ﬂ L_ R CHR:
__________ o e ——————
: P
!
RN R R R S ' HD-1
: (CHS)
R
i R ac =
g ON/OFF# CHR = | CHS J
b— B8R i
Q ON/OFF# CHR o CHS

FHEMOB : " YCRAKIEIRE S 78— EHl R
PR DB o HEEE O B R

X% 3-88 1%, MBSO BEAHIH & BAKR 7O HBRIE T IEICOVWTRLELDTH S,
LUFIZZ ORI DWW TR T,
O ZHREKIEBRIE ) 72— € il
Z¥Mo AHU, FCU © A8 O 0 IZH b TET 2 ZRAIEEROE 12— &
IZHIEd 2 6O T, JENFEE —EICT D 2 & T RMARITIER U CX B i 4 i il
L. ZOHRyTEHHERLTE L BIZZORIBNCA v N—F =525 L TEDE
BIIREEKIETHLOTH D,
@ WO BEHIE
TR Z K OFE X IR Y IR S K OV KBS TR L, 2 DA U Cm ik
BEERET 26D THD,
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F 3-89 1%, [ 3-88 L[AKEZR T AT AR 2 EEEOEILHIEIZ BT 0 HKKR 7
DBSENBEN R HONTER LR (EBR) THoH,
kY, 2O LEHIENC X o T 62% D EIIHNEENE NS 7= 2 L MR ST,

& 3-89 : HmURMEE Y D B Bhik

140
=B
120 = ElEEL (%)
300 1Ay
100
#
™ 80
¢
§ 60
40
20
0 )
0000000000000 000000000000000000000000000000C0O0000
9(")9(')0(")O(‘)OQO(')O(‘)OS’.)O99(‘)0(’)0(")O(")g09(000)00)000995?9995?999@
OOrrlNOOTTVVOONNDODRAOOTr rNNOOITITVVOONNDOINOO - ~NNMOM
O00O0000C00000000000O0Fr rrrrrrrrr 1 rrrrrrANNNNNNN

HFT : BE & 553% 46 2006 4= 8 53t HF VAV, VWV IZ KA =R FELDR, BLUE
OIS &0 P
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- RAZROFERRL

B 3-90 : AR OEH (T8—>T5, 1,200mm)
FUTHREE (/i) .
NO A 3t (HAL)
94.5 168
HOEAT T8 36W
7T 1,785 1,167 373 | K
A ME1 B OBERAE 0.045 0.045 kW
(R EE)
i IEIEEWAREE ¢ 7,590.71 8,822.52 1,204.11 | kWh/#
MBI E R | 394,717.05 | 458,771.048 853,488 | kWh/4
HEAT TS5 28W
F T 1,785 1,167 2,952 | K
B RE 1 B OBERA 0.031 0.031 kW
(L EE)
i IEIEEWAREE ¢ 5,229.16 5,881.68 11,111 | kWh/i#
B E R | 271,916.19 | 305,847.36 577,764 | kWh/4F:
& 3-91: MAKZEOEH (T8—T5, 1,200mm)
SATHERE (hyi) .
NO HH at (BLAT)
94.5 168
HHAT T8 36W
5T 0 588 373 | K
A a1 BT OBRA = 0.027 0.027 kW
(REHE)
L IEEEWARNEE -« 0.00 2,667.17 2,667 | kWh/ifEl
B IH = 0.00 | 138,692.74 138,693 | kWh/4:
HAT TS5 28W
5T 0 588 588 | &
B HE1 B OBEIFE 0.017 0.017 kW
(REE)
M H T & 0.00 1,679.33 1,679 | kWh/i#
FERIEHE & 0.00 87,325.06 87,325 | kWh/4F:
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- WEPRAR
B U728 = R AR L D UGB RF 2 ER 3-92 1R T

X 3-92: WEHROEL®

HI T AR Bz | CO,HIREE
NO. UGEE H
(kWh/4E) (X 103RM/4F) (%) (ton/4F)
1| WO B 1,930 701 29.6 1,330
2 L BAKER T DA —H— 251 92 53.0 172
3 | HHAZREDE 327 119 33.0 225
B 2,508 915 12.4%2 1,727
H)  CO#EHfR% . 0.689ton/MWh
WEEEE 20,105,000 KWh/4E

* 1 I~ L— 37 TRl n R R T B OPEREIC X 5

%2 : A B Bl
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3.4.4. B-xZWOE LD

UUTFICAEOBT XK OFE & OEKE 3-93 12587, ZIUTHKSWTE S CORER T
EE LD,
M 3-93 : A= xBhrELd
HIJBEE BB R RGN &S~y CO2 HIJH &
(X 103RM/4E) (X 103RM) () (ton/H)
Wisma Daiman
. 39,000 337,000 8.6 54
(FHATE L)
Angsana Johor
Bahru Mall 915,000 5,170,000 5.7 1,727

(averseE—))

) WEREIL. ESCORF—LAIIBITAREEL T,
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3.45. M&V (Measurement and Verification)
ESCOZMITHYZN, XR—RATA VORENPNLEL LD, ZOODIEENRME&V T
b5, ESCOEN%E, VAT LMIEHEND O EFAIOELET — X 1370 8d, ZD
72, BHRIO VAT AERRICOWTE SCO¥ER ERIEOMTTMRMNEL D,
LR, Wi, Ao BGEICET 28 =X 8OREDE 2 FIZHOWTHHRT 2,

3.4.5.1 mEOE 2 FH
(1) BEBOERXEDRE
X% 3-94 |ZH HHGEIRRF 2381 5 B HIBEE E DO FIEZ OV TRT,

K 3-94 : A= REDIEE

1. Measurement T4(2), To(C), Va(m3h), Eo(kWhh)

2. Calculation 1. Chilled water load: Q=V,; % (T4—T,).-086 kWh/h
2. Electricity consumption:  E;= Q4/COP (Qld) kWh/h
3. Saving: S=E,—E kWh/h

3. Diagram

AHU

Chiller

T, Inlet Temperature of Chilled Water to Chiller (°C) Air Handling Unit
T,: Outlet Temperature of Chilled Water from Chiller (°C)

T,: Inlet Temperature of Cooled Water to Chiller (*C)

V, : Chilled Water Flow Rate (m*/h)

E, : Electricity Consumption of Old Chiller (kWh/h)

E, : Measured Electricity Consumption of New Chiller (kWhih)

COP: Identified COP of Old Chiller through M&V

AT v 71 s ZRAImAKRIZE W TR RS L O EE A AKIRZ/EL, Zh b0
B2 &I K 5 mBVERE (Q) #HET D,

ATy 72 TR RIZE W TR RS L ORI A RKIEZHEL, 2o
B2 &k COP (Qu, Te, Ta) (IRMEHE (EHRTOMEIE) OVERER
ER) ZRD D,
Q1 COP (Qu, Te, Ts) HAWT, IHGEHEOEIHEE E1 %R 5,
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AT T3 AT T 1,
(M 3-95 BDOZ L)

X% 3-95 : KRB DRE DI

Baseline —

2RV KRDZEr . E2 L VETRHIREE S 2HEHT 5,

Energy Consumption

energy consumption

operating hours

baseline (kiWh) (kWh)
/ energy consumptjon
after renovation
(KWh) V
F; oy
) i -
Pl ==l 1
: 1A ]
> i
ot I !
N p)i |\I Vi

operating hours

{Estimated based on the past data)

energy consumption (kWh)
after renovation

4
P

operating hours

{Measured by electricity meter)
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(2) BEBOEEBE/ORE
M&V IZ X - T, MFE 3-96 1R L 9 ZeMERE

M A VER LTt L7z i s O VERE 2 412

L., ZhEERORELENTEIXBERET D,

B3R 3-96 : EHAIRIZI T DINERBEDMERE

Load factor 80%

—_—

Electricity consumption (kWh)

-
- -

Load factor 100%

-~ -

'r-.i_ \ N
Load factor 60% T \"'-a.\..
old
""" new
cooled water inlet temperature (°C) —_—

132



3.452 BBRRVT BKRT, BEHART) (BT EZT

M 3-97

AR TIERRREI RS 1T D B HNEEE E D T IEIZ OV TORT,

K 3-97 : R TOEZXBDEE

1. Measurement E;(kWhth), E4(kWh/h)

2. Calculation 1. Electricity consumption of old pumps: E; kWh/h
2. Electricity consumption of new pumps: =N kWh/h
3. Operating hours T, h
3. Saving: S,=Ty xE3—E4 kWh/h

3. Diagram

I Chilled Water Pump
R

) K L%J AHU

z

/
E, (Measured by Watt Meter)

T,(Measured by Hour Meter) Air Handling Unit

E; : Electricity Consumption of Chilled Water Pumps with constant flow (kWh/h)
E, : Electricity Consumption of Chilled Water Pumps with VWV Control (kWhih)

WAKK T DA

2771 HRME (& X, B EE. AR E) ICBT D BRI T %
BT 2,

ATy 72 ZhEY, BEESNLEHRIOENHEEEZ T2 HWTHELET 2,
EsXTy
(Es - BHATOE I NHE 7 (i, BRRERICL D).
T: : ESCO ¥z 1) 5 FHEER O iEHARF[H)

AT w73 MBI DERHEOMKR T OWEES (B ZEBHEGD»DHEA
5,

AT w74 B x@EE TANLHEMNT 5,

Se=EsXTi - E4
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INEHL LB D EHE 3-98 12T,

X% 3-98 : HITE DR E DI

: Energy consumption
Baseline B after installation

Power capacity of New Pump [kW]
{ Measured after Installation) Power capacity after Installation [kW]

'J;E‘ . % \ J’ [ constant] % \ n

E g

£ g _ g| p 4 N [Fluctuate]

£ = Baseline 2| [ Afer Installaton .

£ £ Electricity consumption = | Electricity consumption [kWh] _

o @ = -\F

= ] S (kW) g (measured by watt meter)  ;

= : = s >

5 > 8 3 g

£k T £l ¢
Operating hours [h] w Operating hours [h] = Operating hours [h]

{Measured by Hour Meter} (Measured by Hour Meter)

H Electricity consumption after Renovation is Baseline.

3.4.5.3 MHAREDOHIRERED
M# 3-99 ([CHRIADE I HIBERFE T IEIC OV TR,

K& 3-99 : RAICKIT2E = REDRE
I

1. Measurement Es(kWh/h), E5(kWh/h)

2. Calculation 1. Electricity consumption of an old fixture: Es(constant)  kWh/h
2. Electricity consumption of a new fixture: Eg(constant)  kWh/h
3._Lighting hours T h
4. Number of Lighting Fixtures: N
5. Saving: S3=T X (Es—Eg) XN kWh/h
3. Diagram
Fo-mmmmme- E;
1 - 4,/
44

Lighting Fixtures
( lamps + attachment + ballast )

E; : Electricity Consumption of Old Fixtures (kWh/h)
E; : Electricity Consumption of New Fixtures (kWh/h)
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AT w71 BARREORITR A2 8ET 2 (T,
AT w72 IREY, BEHRORAGEOBENHE &L TREHWTHEMT 5,
EsXT:
(Es : BHRIOEHEE (i, EWHERICLD)
T: : ESCO #IIZ I 17 % F2RE 0 R #R .0 AT RE )
AT w7 3 GBI 2 EHHOWERESN (Ed) GHEH)
Ee
(Ee : BHtEOEINHE R GHEfHE)
AT v T4 AT xEE TRANOEMT 5,
Ss=EsXT1 - Es

INEHEAL LB DA KFE 3-100 12T,

X% 3-100 : HIFE DR E DRI

= Baseline — | Energy Consumption
Electricity consumption Electricity consumption after
before installation [kWWh] installation [kWh]
{Temporary measured in Detailed Audit) {Temporary measured in Detailed Audit

ry 3 r Y
N [constant] _

5= | ] =1 I I =
5 % b 5= N § [constant]
B i E g S e
28 I 3 = =
25 I S 8 Electricity consumption £ Elecina :
S 2 . . ! s = = icity consumption
S iC |  Electricity reduction after : o as baseline [kWh] 2 fer installation [KWh
2z o) installation [kWh] . £2 3 afer insallation [kWh]
5% . 85 2
CE S .

Lighting hours [h] Lighting hours [h] w Lighting hours[h]

(3% Measured by Hour Meter)
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3.4.6. ESCO #jyE

A EIOFELM FIZ, TNB-ES thOESHHOMEH L HiEL T, v L —3 T DOEV R A
BREZIZHIGTe TESCO ZZMEZR) #ERk L7z, TNB-ES X% %], [BARTHEDOA TS b
DEHTLIZLTEZIEL ] EWHIRZ U RATH-1=, HAROEKHEIIHHERT “H
KEEADOLD” ThHhDH LN, HUFEELZ -2~ L= T OEFBICEDERLTRR
WEBAF L, T AU BEREANA FMOREBEIHEDN T D HDER—RIT, #Hi
EA—VERICK Y, ERSET,

R CThh D ESCO BERITSHEE L LT, BRICERT D,

3.4.7. ESCO f2%&

341 LA 22 R A E 2 CTE SCOMEELERT 5, £, kL T
BIREZZ LT, AoRxBZWEESCORELIIREREVLEHDEVWHIZLETHD, £
NHOENEKE 3-101 12T, Axr2rl &y, ESCO T SICHEE (BVxR) £

DEDTHDZ EWTND,

K% 3-101 : A= 2K L ESCO BREDE W

Hrxk ESCO #%
* T RO ARETR BT 2R ET D - B ORI G5 2R 5
- BT X REHHT S S XD RISGLRTE 2 ST D
AR TFEERZHETD * NRRRE A LR T D
- BRERINFER AR TS * NRIRFEKHEZ R TET D

AEDES BT B2y MIBNTHE, HAEDOE S COWNEH, Bl T Ittt
AT =BT B ZEDEETH LN, TORDOEMEEH T EDOOE VI ZET L
EMNELZOT, ZhaEXE 3102 1IT7-7T, TOEVRAETIAORA Y MIFRROLER
nNTH5D,
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OHAEA = —ORGZ[H S Z L IT—RIZEMTH Y . MBI TRV LRZ0,
ZZ T, BROREFATEH T2 &L, 774 T ADOMEAITARENICE T
% ESCO & [RIERDAA A 2 R 2,

@Z DALHAA DT T, ESCO XIS MNENTREMIHB SN TND, L)X
EWEST D (ZNIEND Y — AL > TUIEBEDO Z L TH D),

@ESCO #—t 2% DI T BHE & CHMBE ) O Bt/ S\— N F—ESCO &t
THD, ZoinG, BERY — ASHM Y 5% AARMIC L THADO Tathxt LT
BeT D,

@DZ OFEEDIOIZ, AR LOBMEND D2 WITBMEZTENT 52 L85
AbND, 2 A7 OGERLEEFEEOAHLR LI oW TORKMITLETH D
23, HAROH Tkt 2 X0 THARM] THHZENFRA L N THD,

®Z DA KX, BARBUSD D OMBIE S AARMBESIISHhbIL D Z L LD
D Z R A EREOMBR I LTV RWNZ &b WTO T L ST % B i)
FBIZHHEYE L2WETTH S,

R 3-102 : HAEMICBIT 5 — 7% ESCO E VR REF L

Proposed Business Models

| COrdinary DomesticESCO scheme in Japan |

[Japanl

Clients }-7

ESCO Senios
CorRract
rrsiali=tion

Construction

2TJimeERs - i
=== Jrs = [Rnenes)
T 1 [ 1 .

paEy SNt PSSy ISt Py SNt
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Xz 3-103 : #5 ESCO BED=DICRBLIEE VR RET NV (R)

[Abroad]

Possible Business Model

Clients |

(Example A)

restaltathon

Comiract

ESDD Sandca

eguipmenes | JPM Co

Company
Owersess Branch

nstruction Lo

S

ESCOs

cal

|manufa|::turer|

Le=zing

InsAaEton =
[en =

Construction
company HQ

Le=sing
Le=sing fes

JFS

| 1

| 1

Finance
company

é[Japan]

T, AFEOESCORELTH-DIINE T —% (Bxx
) AXFE 37104 IR L, FOREL LTELNIZE SCOREDE S #[XFE 3-105

Eguipment Cost

payment pay M=t

W R & TS

W,
% 3-104 : ESCO #ED =0 D&M
PIE H H HefiE [HAZ] e
Wisma Daiman JFS THEGE 404 [1000MR] TNB fffif% X 1.2
ESCO #—t 2% 59,350 [MR, 4]
BN H AR 39,000 [MR 4F]
BB AV vk A 20,350 [MR, 4]
Angsana Mall JFS THEGFH 6204 [1000MR] TNB fifik& X 1.2
ESCO #—t 2% 911,000 [MR, 4]
BN H AR 915,000 [MR /4]
BHE AV vk 4,000 [MR,#£]
M U — ZEpR 11.3% [4:[H] 10 A3
Z DR E U — 2 X0.3 AR R A

1 MYR=35
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X 3-105 : Wisma Daiman 22\ T® ESCO #REF

ESCOIEZ=EHR F (Wisma Daiman)

343,000.000R M/ year

Energy
Cost
Saving
Effect
39.000RM/year

=]
service fes

59 350RM.year

Performance
guarantes
xRl all e

304, MR year

l

WSD for cooled water pump

EE lighting

X|# 3-106 : Angsana Mall {22\ T ®D ESCO R EF

ESCOIEZEE/F (Angsarm Mall)

4.702.000RM/year

Energy
Cost

Saving
Effect

915, 000RM.year

- . -
Customer s profit

A 000R~M,fyear

ESCO
servioe fee

%11 DOORM/year

3. 787, 00R M. year

Performance
guarantee

(915, DD I3

l

Chiller replacement

WSD for chilled water pump

EE lighting
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INHEREET D &,

(1) Wisma Daiman {22\ CiE, =3 /LF—= 2 NEIEEEA 39,000[MR4E]CTE S
COH—EREEN 59,350[MR,E] L 70 | BRED AV v MI~vA T AERD,

(2) Angsana Mall 2>\ T, =3/L¥F—= X MEIEEED 915,000[MR4E]CTE S C
O —E 2 k23 911,000IMR, ] & 72 0 JBED AV~ M 4,000[IMR,“4F] (H
A THM 14 THFRE) 720 BRIZE > TS H 5K > THRYY,

WEEEEOWENR LIRS L, (1) EFEERO LD THHN, (2) 2o TIEREL
BARDNEER->T0D, TOREZFINTITEE AEEOKIER (1 5%) BNT
HbH, —MWIZESCOY—EAEED 7 0%~ 8 0 %Lkl fE4e (E4a A M)
Th ., 2L OHEEY —ABHRCEIT~DO I E 72 5, kB O LRITE DO E E£ ESCO
P—ERARRED EFIZORNHDTH D, AARITRSFINNTEY, —FTvL—v
T EETE < O EETIEZ ) TIERWI EICEH L, 20&8FEEBSTIOPFEOO
EDLLEIELIEEVRAETANK, 3.3.1 (B) THLHN, TN THLARIOr —AT
IIRERAY v FEBRICIR TR T L2 ENTERNST,

THEED1 5% b0 EHOERBEHIT,

OFEAF L ITREE & BEBEOHIF9 2> & [Xif Lol © LFEBRER 21T -7
QOAFEITHGMREICI Y TFEEZEH L
oIk D, R, InEN—R, LHESEOESE R ET L0 0 —RIZITITD
NHTHAIMH, 1 5%ETOT v I blenhs Litiewn, 2F0 | FEFEED
WMEFELFRBREDAY v PRI TR T 5 2 LIEAFRETIZ RV LRV, 4.
2IZFER T 2RI LV AENTHEBW LW & & L,

WTHIZLTHRERE LT, SEIOFr —ATIHBRICH L TN REE 352 &
INTERDSTZN, ZOFERIIIRF O ESCO 2AEMNIA LTV HETH S5, BES
EDFIAMEDOKF L THOTND LI REMHT, 2 XA FEHR U TH R ZWZ2F L T
b, BESFICHS TWELEITE I o —E 2% HliEMIZ) METE RV L H D,
AElDE = X2 2 A MIREE OMe THo TWD 23, BE O —ATIEE 21T
27g, ESCO SAEMRL K AT 575 — AN IR ETH A 9,
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3.4.8. SHIOFEDFE L

ARSI EfiE . Ao ZR2Wa ML, A= REIEEOHEEZ & N ZHIc S
Wiz ESCO 2R EDIER 1T o 72,

BT RBWNT DN T, MREEEFHAIT X 220 o oK & 72 EWrE 2 1323 L TS T
ERNCCEHIL 72, REBHIEHOREELRM L T, FHIHE Y —2fAL, TE2
RO FEREICITVIREZFHICTE 2 X 2R A7, ZORER. FEFEEFEE & 2T RER O FHHRS
RE/GDHZENTE, EREOFHT —ZIZERO RN ERHA LN E o7z,

IR Wr R O R ITVEEE EE [RIRRIZ
Wisma Daiman F#T /LT DWW T,
O WHKK Y T DA ox—H —iHilfH
@ MHOHE=x (HOLE D)
Angsana Johor Bohru Mall (22Tl
O mEEO =
@ WK T DA 23— —Hil{fl
@ MHDExT xR (HOEE D)
DE TR FENBEHFEETH D Z & 2 THERR L7z,

Flo, ZRZWZE > TUTORGBET O2LERDH D Z LR ST,
Wisma Daiman F#5T E/LIZ-DWT
» ESCO D= F A AREDTDE 50 LERMIC DI 2 T — X S BER 2 &
C BNy =IOV T, ERESRED IO DA — =R — LR O b D T L
Angsana Johor Bohru Mall (Z-2\C
* ESCO D=7 A > (i, A7) Z2RETHI2IE, 2 LEMICHT 5 ER
TR RNER T L
- RIUERIC X 2 WmAVKELE OFHENEE SN D720, BE OHLZRIN LI L e o
TWws e
* TR L= —OHEEEHEIC L SR BELLND I L
cFET Ty vanmMEINTEY, SKOBRENSIZEHBRFIZTLHZLICE-T
KOEZRHIAS FTREZR Z & (7272 L. AR, ESCO& LTITHELLY,)
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INOOFEEFERTIH-OICER LFEZ2ED CTHEALZEZA, MEEOREEICL
RT1I5DIFEHMLTEBY, ZNICL Y EERINFELITE LT, ZOMELELTO
ESCO B2 L ERM BN b D L bW L 2R LT,

3.4.8.2 RIMEAL & X

SE 9 AOHER R T, = F—TdH5HTNB—E SthiL,

(Zo7 vy FaBTT 5702, vL—3TIZBWTHARRELE TNB—E S+t
PNIERHE 3 2 80 B et (SPC) OBRVNAA R THS] L EELE (MFER 3-107),
ZOTATTIE6 ADHERIZCTNB-E SthOENOHIFETHY | ZDH%E A —/LT
AR BN TV b DO TIEH 52, TRAIR] LW IO THIE b D TH 72,

K% 3-107 : TNB-ES #SHET 5 L UXREF L

 [Malaysia] Possible Business Model
Customers (Example A)
ESCO Service
Installation Contract
SPC ésupport
equipment H @
Partner TNB Energy |:
: Company Services subsidy
7y N moTTeoo 1
............................................................................................................. | |
1 1
Construction Leasing : :
Export cost fee I I
P :
peeeee . . . . . 4 1 1
1 1
A 1 *
Partner Leasing v .
fee Leasingfee | L€asIng
e
manufacturer Company | ——— JFS Company
[ [ [ ]
' Equipment Cost payment ' payment
[Japan]

HEDHESHIFETRAETLE LTRIE 3-108 #UHUNLIEL TS 9D 2, 2fhD
FELOBHE AR IOHEITEHE CH L Z & 2 U birnx T\, — 45T, ESCO F
EIZBITDH IV ELTHIR L TV B R LESOBMIE NI [ THEathE LToOBEIL
TR E S (SPC) OFRNLETIIL U] En) 2 & T, K&K 3-108 47
LT, UHITZFORAARLITH L THEHBBLZR LA, ZHE TOBRMDORERN G | f
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IIED LN T, KO T At XE 3-109 (ZHHET 5,

K% 3-108 : Bt H R LERMRHFRT VR RETN

 [Malaysia] Possible Business Model
Customers (Example B)
ESCO Service
. Contract
Installatior v {
equipment TNB Energy | support ... , ;
»| Partner Services
Company @
1 subsidy 1
: [ el al
............................................................................................................. | |
1 I
Construction Leasing | |
Export cost fee 1 I
| |
...... 1 1
1 I
A. 1 *
Partner Leasing fee JES . Leasing fee Leasing
manufa(iturer Company 5 Company
Equipment Cost payment payment
[Japan]
XF 3-109 : RfEDEH
TNB-Energy services -0 R.fi# A A 0 5L

AARZE L OIEFHEICL D5
#t. (SPC) %%Sr L7z, ESCO
FEIINIET DU A7 BT
5 Z LTI TERND
T, BHARGEL =T L2V,

[R—rF—BRE%]

VA2 v =T30HL5->TH, IhE
TORBRNG AT, T2 LTS
% ATREMEDS BV,

[JFS]

SAEDET ) B b BLHIE NFR SISO E X
RARETHY ., ThEHHEL LIoEU=x
RAETNEBYINDLI-EL TN D,
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Z DMK, YT ZETHA LT TR ERD NS AARBEITI ST Z LITHONTE
Nzikfe Lic, TORRKEKNE 3-110 (7T,

X 3-110 : FIMkE 24T L7c B AREREDRKIG

A ft EEFIREREEHIC L — 7 THM
(N F—H—b22tE - | ARG S S LFEHE L CREO S
At ) PN B 2 ATHY 22 THMIE

et EMETAZLIFERIINTED
T, ik E 2275 2 LITEE L2V,

B (Effihe Lot - SN—= b —HREESHEICHEE LR

At HR) S Te BTG O 5 [k & 3L [ H & 4 15
BESELHOTHY, HELW,

Ct: (R Lot - SN—= b —HREESHEICHEE L2

A4 HR) S T BRI R O 5 [k & R0 2L 7 H & 4 15

X550 THY, mELIZUV,

12 U724 B REFEDN ST & 252/ Z LR TE . v b=y T OB Z 2%
RHDZEMTERDN DD, KA v =7 FOfIIRETHD LEX D,
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4. R =20 R A B HEEh R O FE
4.1.1. JEEHMREOERFICEE T D IRESE S 2 PEHEIRE RO HE

JEERIX DR RFAO BRI 70 Y 27 ME, FIREE~OBE X - fl=F - Fox
B EDOHEN L DEFETRTH D, H25 FEEOREICE WV CTHIEREEL R L TERY .
H26 T, AGERRZTEN L QREDRT ZAHBIBENROEET 510 h Tz > THE
LD, R=RATA VS VA PrHEICHERA TS TS 7 v —7 ) 1B D E I
5§ AT o 72,

(1) FHiEimow
JEEMRXOKRFEEETT D~ —T « A ADENVOFEEEEE L, HiEwSE
EER LTV, AHEREIX. 7aY =/ NEROBESCT =41 7 O/AMEHAS
RN EICEAZEN LD ER>TWN D,
FROBZXFICESEER LI FIERBITUTO®Y ,, o, HiEims PR, Bg ks
X, ABOBMFHI LV ER SN D WREMERH 5.

1. 5 w4 R
2 L= TIIIRBTAEREEOEA TR 2 b

2.k M A
AL, LT O@AEE 22 Tl AICEA T2 2 L kKD,
Y L=y TICBWT, LT O - BREE A TR REETH L Z L,
> HAROR~—RFZ o W R SSTHZ TERH STV 284 « BUALREDON, 72
< &b 2oL EOHEF - WEAEAINTND Z &,
> AN —FBEEOETIERNEAINTND I &,

3NN UH ) —
N2 =T, FEICEAISNTWAE CHBEIT AR E T4,

4= T A HEHE

NR—=2 T A PRI, TSR 7 — 7 OEEOEMBANEEROEHE 2, 7
TVl MR ERDLEERER LD ET D,

¥, THEKIR 7 NV —T DEEOFMENHEBOFLE] 1L, SR 7 v—T D4
FEOFEMBENHEEEOGIMEL . WEXIR I/ N—TIC BT 2EEHRTRLIZMEE 5,
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Flo, WG 7 N —T OBEBOERBEINHEREIT, SEEPL LR SN DB
LOFERFIZHHENTNWDHA T LDOENHEEEZR LEDEL Z LICK VBT 5,
PRI R 7 — 7 L 22 DAEEIE, LR OB AT S 220 TR b 720,
O HHEANER-EANEL,L EThDH L
@ (FEDIE~NKREENS—ELL ETHLHZ L
@ ERTHETLIMERM (EHEUL) ROMEEEZRELTWD
&
Fio, TRV MRRERDETBHICE ST, BRIV —T L7 5 EEKIE, 100
1/ G S A B

N—=2F7 A PR ET, XV ENT D,

BE, =g(EMiyy)x%xnxl_1ly < EF,
(X1
oes | s | wm |
BEy FERN—2T A P& tCO2/4E
EMi,y el G 7 V— 7 DEE 1 OERIEEE ) & kWh/4E
m xR 7 N — T O EK
n TaY ey MROEEK
ly FERRAT 1 A %
EFy L=y TR, v Re- VUi | tCO2/kWh
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5.7V =7 MEBIZET HHEHE

IuYx MEBICBIT2HHET, e =7 MR LERDERICR T IENHE R

DOFET B,

k. FERHEENEIX. FEELLRESNI2E NS L OFRFICEH I AT
HDHZLOBENHERZRLADED Z LICLVERT S,

TuYx=r MEHEZ ALY EHT S,

PE, =3 (EP,, )x : 1

i=1

(X 1)

| ><E|:y

y

PEy ET Y s MR tCO2/4F
EPiy Iuvxl MR ERDEE L OFMIHEE & kWh/4
n Yzl MROETEE
ly AR RAE 2 A %
EFy L=y TICBIT D a v S v K-V PR | tCO2/KkWh
6.U-7-UHEH &

ARTF IR JE ] PR8I BV T U -7 - DR BT ARE SR,

7 Yk A

Tuy s MEZBT PR, V- DRI e TH S0, PRI EITA—
ATA PR EFE LV, BHICIERAE AN,

ER, =BE, — PE,

(X 1)
ERy AR TR R HIR R tCO2/4E
BEy FER—RAT A P& tCO2/4
PEy M7 ey 7 MEHE tCO2/4
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8. =XV T Hik
NR=2 T PR TV =7 MEEICBIT AN EZHET AT-DICNEL R D,
T=X Y U THEA KO =X ) T HER R FRIRT,

EMiy | HBoki§ s L —7 OEEi OEMIRES | « BARED D OfKEL &
N SEENEN
THAOTF—5 &% M
G B
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(2) FHERREIC X DREL R A H EH BRI R O HE

@ : THBXHRIN—F) REOHE

ARFERBIZBIT D BRI NV—T) L7320 H D~ L —3T « A AN ELDEE
AL, EEOENEEET —FOINE - sHhaz@ LT, 5%DOT v Y= FFERMICEE
L CIHBICEA FIREZR T 7 4L MEZRRET 5.,

TNV MEERETDHZLICKY, ey ey NEREIXBKRIG 7 — T DAL,
F=X VT T HRENRL L), Tavcy hAOBN - HEEDMES LD Z L2 b,
H26 fFEFIE TIE, THERR 7 NV—7 | Z2RET H72DOPHHEL LT, v L—v7 -
A AT FNEROT, LFOFRMICT, EHHEES I ORAREICHT 2WELIT-
77

K 4-1 BRIV —SRERE

) VL =T s A AH ANV OEFIRE AT EEOENEE ESED
HEHR
M 2 EED| FEREELLIOCEAEE
(e
R = 5 100 7~
A X BB L TWD TN ey =R Z LI, IR FEIC LY
R E
EEEOMZE | @  JE~REAT : 70 nf (K9 750ft2) LA L
® Ji{EA%:2 ALLE
® Ty WEEEZRALTNDZL
i H o JMEAMMHE GER—2R kW) /HME I HE4
® EYFE
® EARMREJEANE R
& HAFE-. . -xTaV/NHE/TLES
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@ : THEtBIN—T7 | FEOKER
HE L T\ D TR v R—EEE TN, HEBHEEZEDT v r— N a2 EhE L iE R,
119 F(F#E#T : 55 B, £A8FEE : 64 P EIENE ST,

MR 4-20 FOREERR/RLNIHHEOR LHHEBEENHES

No. House Type Floor Space |kWh RM Floor Space
House Apartment |figure Rooms Inhabitants|Consumpti{Charge figure

1 0 1 1,420 4 4 850 360 1,420
2 0 1 1,096 3 2 650 250 1,096
3 0 1 1,450 3 4 650 250 1,450
4 0 1 1,460 4 5 540 130 1,460
5 0 1 1,539 3 7 500 200 1,539
6 0 1 1,500 4 5 1,774 495 1,500
7 0 1 1,500 3 3 300 75 1,500
8 0 1 750 3 2 152 31 750
9 0 1 1,300 3 4 620 320 1,300
10 0 1 1,000 3 2 250 60 1,000
11 0 1 720 3 5 300 80 720
12 0 1 800 2 4 200 40 800
13 0 1 720 3 5 490 180 720
14 0 1 720 3 4 200 48 720
15 0 1 720 3 4 500 200 720
16 0 1 721 3 5 400 120 721
17 0 1 720 3 5 550 220 720
18 0 1 700 3 6 600 150 700
19 0 1 720 3 7 320 85 720
20 0 1 850 3 3 310 80 850
21 0 1 650 2 3 300 70 650
22 0 1 720 3 4 460 160 720
23 0 1 1,300 3 6 700 300 1,300
24 0 1 720 3 4 480 200 720
25 0 1 720 3 3 500 200 720
26 0 1 720 3 3 200 50 720
27 0 1 750 3 2 300 80 750
28 0 1 950 3 2 550 200 950
29 0 1 720 3 5 350 100 720
30 0 1 1,300 3 6 750 350 1,300
31 0 1 720 3 4 330 90 720
32 0 1 720 3 4 300 70 720
33 0 1 720 3 5 200 45 720
34 0 1 720 3 4 280 70 720
35 0 1 720 3 5 700 300 720
36 0 1 720 3 7 350 85 720
37 0 1 700 3 7 300 90 700
38 0 1 1,200 4 4 300 90 1,200
39 0 1 700 3 4 400 130 700
40 0 1 1,000 3 5 750 300 1,000
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41

42

43

44

45

46

47

48

49

50

51

52

93

54

99

56

57

58

99

60

61

62

63

64

65

66

67

68

69

70

71

712

73

74

75

76

77

78

79

80

81

82

83

84

85

86

87

88

89

90
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1,200
1,100
840
700
850
700
800
650
650
650
650
700
650
600
700
650
650
650
650
600
700
700
700
750
5,000
3,500
2,500
1,260
2,000
1,430
1,800
660
1,900
1,500
1,540
1,300
1,540
2,000
1,000
1,430
1,000
1,400
2,100
1,800
5,625
6,000
1,430
1,100
3,300
1,600
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600
320
150
200
230
250
150
190
210
300
140
550
200
200
150
260
500
370
280
200
350
200
200
150
500
370
550
174
550
300
1,000
474
450
700
476
1,700
500
1,500
400
300
160
400
800
350
700
800
300
600
603
550

300
80
40
70
60
60
60
40
60
80
40

250
50
50
40
60

180

130
80
40

100
80
60
30

120

110

170
39

190
75

300

196

150

350

165

800

170

700

120
80
40

150

300

100

300

325

150

320

350

200

1,200
1,100
840
700
850
700
800
650
650
650
650
700
650
600
700
650
650
650
650
600
700
700
700
750
5,000
3,500
2,500
1,260
2,000
1,430
1,800
660
1,900
1,500
1,540
1,300
1,540
2,000
1,000
1,430
1,000
1,400
2,100
1,800
5,625
6,000
1,430
1,100
3,300
1,600
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2. HTXBWTER

2"d Energy Audit Report
for
Angsana Johor Bahru Mall

August 2014

‘ Prologue

The Japanese Government has embarked on a program ‘The Implementation
Program of ESCO in the development region of Malaysia, Iskandar’ to promote
the reduction of Greenhouse Gas Emission.

The implementation of the program is a collaboration and cooperation work
between two ESCO companies namely Japan Facility Solutions (JFS) from
Japan and TNB Energy Services Sdn Bhd (TNBES) from Malaysia.

Two buildings were selected for the program namely Angsana Johor Bahru Mall
and Wisma Daiman. Angsana Johor Bahru Mall is a medium size shopping mall
whereas Wisma Daiman is an office building.

The detailed energy audit was carried out by TNBES with collaboration from JFS
from June 2 to June 13t 2014 for the two object buildings.

This report presents the findings of the detailed energy audit as well as the
recommended EEC measures for the two buildings.
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‘ Air-conditioning system

Outline of Building

Building Name: Angsana Johor Bahru Mall (Plaza Angsana Johor Bahru)
Location: Johor Bahru, Iskandar Region, Malaysia

Main use: Shopping Complex

Owner: Uda Angsana Sdn Bhd

Opening Days in the Week: 7 days/week (daily)
Annual Holidays: 0 days/year

Opening Hours: 08:00 — 23:00 (daily)

AC Operating Hours: 09:00 — 21:30 (daily)

Completion year/date: 16 Oct 1996
Floors: 5 floors

Gross Floor Area: 95,891.75 m?
AC Area: 72,148 m?

Average Annual Power Consumption (Jun 2012 — May 2014)
*Consumption (including tenants): 20,105 MWh/year (RM6,370,431/year)
*Consumption (excluding tenants): 12,887 MWh/year (RM4,112,895/year)

Average Annualised Building Energy Index (BEI)
*Average BEI based on GFA: 210 kWh/m?/year (including tenants)
*Average BEI based on A/C Area: 279 kWh/m?2/year (including tenants)

HVAC:

Equipment Specifications

Chillers (Turbo type) 500 RT x 5 units
300 RT X 1 unit

Cooling Towers (Cross Flow Type) | 5.5kW (2404 usgpm) X 18 units

Chilled Water Primary Pumps 30kW (80L/sec) x 6 units
Chilled Water Secondary Pumps -

Cooled Water Pumps 37kW (95L/sec) X 6 units
PAC -

Air Handling Units (AHU) 61 units

BEMS: installed but no data logging system (refurbished)
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: Lighting system

Loading Bay & Service Tunnel:

+ 36W: 1 fixture (1 fixture x 1 lamp)

« 36W: 211 fixtures (1 fixture x 2 lamps)
Spotlight: 250W x93 units
Emergency Exit Light: 30W x 5 units

Parking:

+ 36W: 176 fixtures (1 fixture x 1 lamp)
« 36W: 805 fixtures (1 fixture x 2 lamps)
Spotlight: 250W % 27 units
Emergency Light: 30W X 18 units
Emergency Exit Light: 30W X 1 unit

| Fluorescent Tube Type T8 (1200mm): 36W X< 423 units

Fluorescent Tube Type T8 (1200mm): 36W X 1785 units

— |

L
vy oy

«—

Malls

Common Area:

Fluorescent Tube Type T8 (1200mm): 36W X 736 units
« 36W: 368 fixtures (1 fixture x 2 lamps)

Emergency Light: 11W x 180 units

Emergency Exit Light: 30W X 360unit

Stairways:

Fluorescent Tube Type T8 (600mm): 18W x 588 units
« 18W: 196 fixtures (1 fixture x 3 lamps)

Fluorescent Tube Type T8 (1200mm): 36W x 8 units
* 36W: 4 fixtures (1 fixture x 2 lamps)

Emergency Light: 11W x 36 units

Emergency Exit Light: 30W % 18 unit

AHU

m (61 units)

l System Diagram of HVAC System

18 units Cooling
Towers

(each 5.5kw)

@.. @ Cooled Water
Pumps

(cwp)

6 units CWP
(each 37kw)

Chilled

Water

Pumps 6 units Chillers
(cHWP) « 500RT X 5 units

* 300RT x 1 unit

6 units CHWP
(each 30kw)
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I Pictures of the Building (related to EE&C proposals):

Loading Dock Parking

Chilled Water Pumps BMS
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i Pictures of the Building (related to EE&C proposals):

Parking(fluorescent Lamps)

Common Area (fluorescent Lamps) Stairways (fluorescent Lamps)

— |

Present Electricity Consumption Profile
(Based on May 2014 data)

Load Apportionment for Angsana Johor Bahru Mall

w Building

mTenants

Building load includes :

- lighting at common areas, stairways, parking,
loading dock and service tunnel

- centralized air-conditioning system: chiller room ,
cooling tower room and AHU rooms

- lift, escalator
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Annualised Building Energy Index (BEI) of Angsana Johor Bahru Mall

Average BEI| based on GFA: 210 kWh/m2/year

Average BE| based on A/C Area: 279 kWh/m2/year

BEI (kWh/m2/year)
300
275 275 276

12-month period

Angsana Johor Bahru Mall Annualised Electricity Consumption (kWh) and Cost (RM)
Average: 20,104,552 kWh/year (RM6,370,431/year)
*including tenants

kWh/year
20,400,000
20,300,000
20,200,000
20,100,000
20,000,000
19,900,000
19,800,000

19,700,000

19,600,000

19,500,000

W
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S WS & o « & ¢ W

12-month period

RM/year
~ 6,900,000
- 6,800,000
- 6,700,000
- 6,600,000
- 6,500,000
+ 6,400,000
+ 6,300,000
- 6,200,000
- 6,100,000
+ 6,000,000
5,900,000

+ 5,800,000
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Angsana Johor Bahru Mall Annualised Electricity Consumption (kWh) and Cost (RM)

= kWh/year

Average: 12,886,877 kWh/year (RM4,112,895/year) i
*excluding tenants
kWh/year RM/year

13,300,000 © 4,500,000
13,200,000 1 4400000
13,100,000

- 4,300,000
13,000,000

- 4,200000
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12,600,000

- 3,900000
12,500,000
12,400,000 - 3,800000
12,300,000 3,700,000

12-month period

Angsana Johor Bahru Mall Monthly Electricity Consumption (kWh) and Cost (RM)
Average: 1,673,123.29 kWh/month (RM 539,951.58/month)

*including tenants
kwh
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' Monthly Trend of Energy Consumption

—kWh

Angsana Johor Bahru Mall Monthly Electricity Consumption (kWh) and Cost (RM)
Average: 1,070,782 kWh/month (RM 347,974.04/month)
*excluding tenants

—arn
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Survey on Present Situations

Performance of Chillers

Average Cooled
Description CcoP Water Inlet Temperature
during Measurement

Individual average COP(Efficiency) of 300RT Chiller 1 at 4.14 318°C
steady operation (1.02 kW/RT) '
Individual average COP(Efficiency) of 500RT Chiller 2 at 5.27 29.9°C
steady operation (0.70 KW/RT) '
Individual average COP(Efficiency) of 500RT Chiller 4 at 4.95 306°C
steady operation (0.71 KW/RT) :
Individual average COP(Efficiency) of 500RT Chiller 6 at 4.26 302°C
steady operation (0.84 KW/RT) '

Note: Chiller 3 and Chiller 5 currently are not functioning. Their performances (COP)
will be based on performances of Chiller 2 and Chiller 4 respectively

Nominal efficiency for chillers in the current
market ranges from 0.55 — 0.6 kW/RT

16
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' Survey on Present Situations
o

Performance of Chillers

Average Measured Temperature Difference, AT (°C)
Chiller Chilled Water Side Cooled Water Side
NO.
Inlet Outlet Dif. Inlet Outlet Dif.
() () () () () ()
1 - - 1.8 31.8 35.7 39
2 13.6 9.7 39 29.9 34.7 4.8
4 13.0 8.7 43 30.6 354 4.8
6 10.8 6.8 4.0 30.2 35.0 4.8

Note: Chilled Water Inlet and Outlet Temperatures of Chiller 1 cannot be measured
since the existing thermometers cannot be detached from the pipes

17

' Survey on Present Situations

AR
P8 Ambient Condition
3 Outside Cooling Tower Inside Cooling Tower
il Dry-bulb Temperature (°C) | 36 | 30 |
Wet-bulb Temperature (°C) 28.6 29.4
Dew-point Temperature (°C) | 25.7 | 29.3 |
Relative Humidity (%) 54.7 96

Note: Spot reading was taken on 8 June 2014 at 5.00pm

18
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Survey on Present Situations
L o)

S Performance of Chilled Water Pump (CHWP) Motors

No. of pole 4 4 4 4 4 4
Frequency (f) 50 50 50 50 50 50
Syﬂé“&‘;";;ﬁ,ﬁ"ﬁ?ﬁéii’ = | 1500 | 1s00 | 1500 | 1500 1500 1500
Rated speed (Srated) 1455 1455 1455 1455 1455 1455
Measured speed (measured) 1480 1477 - 1478 - 1479
Estimated Motor Loading (%) 42.22 42.22 - 44 .44 - 40.00
Rated Power (kW) 30 30 30 30 30 30
Input Power kW (measured) 245 26.9 - 254 - 27
Estimated Efficiency (%) 54.4 57.0 - 571.7 - 51.9

Nominal efficiency for motors in the current
market ranges from 78% - 90%

19

Survey on Present Situations
xRNSR
Lighting Fixtures

Fluorescent T8 (1,200mm)  Fluorescent T8 (600mm)

Operating kwWh

Total Sub Total Sub  hours per lyear
W/ unit unit Total W/ unit unit Total WEETS /zone
number (kW) number (kW)
Loading Bay
& Service 36 423 15.2 18 0 0 168 132,787
Tunnel
Parking 36 1,785 64.3 18 0 0 94.5 315,970
Common 36 736 265 18 0 0 168 231,504
Area
Stairways 36 8 0.3 18 588 10.6 168 95,222
Total - 2,952 106.3 - 588 10.6 - 775,483
20
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I Survey on Present Situations

s VRN
Lighting — Site Data Measurement

Picture

Parameter 1 Fitting with 2 T8 FL Lamp 1 Fitting with 3 T8 FL Lamp
1200mm 600mm
Voltage, V 236.5 234.4
Current, A 0.7 0.8
Power, kW 0.07kW . casureq (0.0695kW ;1cuiated) | 0-06KW,cocureq (0.0675KW. e iateq)
Power Factor, PF 0.42 0.36

Performance of Chillers

Rated
Cooling

Cooled Water Inlet

Temperature COP

Chiller

I Comparison between 1t & 2"d Energy Audit

COP

Capacity (RT) (deg O 15t Audit 2nd Audit
1 300 31.8 0.83kW/RT (4.25) | 1.02KW/RT (4.14)
2 500 29.9 0.81kW/RT (4.40) | 0.70KW/RT (5.27)
3 500 -
4 500 30.6 0.70kW/RT (5.06) | 0.71KW/RT (4.95)
5 500 -
6 500 30.2 0.78KW/RT (4.51) | 0.84KW/RT (4.26)
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Comparison between 15t & 2" Energy Audit

» Performance of Chillers

Chilled Water Side Cooled Water Side
Chiller
NO. Delta T (°C) | Delta T (°C) Delta T (°C) Delta T (°C)
1st Audit 2nd Audit 1st Audit 2nd Audit

1 4.0 1.8 6.8 3.9
2 2.6 3.9 4.8 4.8
4 4.6 4.3 3.2 4.8
6 29 4.0 4.0 4.8
Observation:

«+ There is no device to control the flow automatically.
<+ There is no device to regulate pressure difference in AHU.
<+ About 60% of AHUs are still equipped with auto-modulating valves

23

I Comparison between 1t & 2"d Energy Audit

Performance of CHWP Motors

CHWP1 CHWP2 CHWP3 CHWP4 CHWP5 CHWP6
PARAMETERS | qst | 2nd st | ond | qst | 2nd qst | ond | qst [ ond | qst | 2nd
Audit | Audit | Audit | Audit | Audit | Audit | Audit | Audit] Audit |Audit] Audit | Audit

50.4 | 544 | 46.9 | 57.0 - - 522 | 57.7 - - | 462 | 51.9

Estimated
Efficiency (%)

24
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EE&C Proposal

1. New Chiller replacement (4 unit Chillers)
2. VSD for Chilled Water Pump (CHWP) motors
3. EE Lighting

25

g

Explanation on Each EE&C Proposal

1. New Chiller replacement (4 unit Chillers)
Baseline /present Chiller Efficiency (measured) =
Chiller 1 (300RT) with measured efficiency of 1.02kW/RT operates 12.5 hours daily
Chiller 2 (500RT) with measured efficiency of 0.70kW/RT operates 12.5 hours daily
Chiller 4 (500RT) with measured efficiency of 0.71kW/RT operates 12.5 hours daily
Chiller 6 (500RT) with measured efficiency of 0.84kW/RT operates 12.5 hours daily

If all chillers run at full-load, total energy consumed per year:
(306+ 350 + 355 + 420) x (12.5 x 365) = 6,528,938 kWh/year

Hence, Energy Use for New Chiller (Efficiency: 0.56kW/RT) :

(1800RT x 0.56 kW/RT) x (12.5 x 365) hours = 4,599,000 kWh/year

Energy Savings: 6,528,938 kWh/year — 4,599,000 kWh/year = 1,929,938 kWh/year
Cost Savings: 1,929,938 kWh/year x RM 0.365/kWh = RM 704,427.37/year

Total Savings: RM 704,427.37/year
Estimated Cost with BAS system
(without 10-year maintenance fee): RM 4.1 millions

Simple Payback: 5.8 years
26
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2. VSD for CHWP motors (1/2)

'| Explanation on Each EE&C Proposal

. Measured Chilled [Improved Chilled| Present Improved
Chiller | water Delta T Water Delta T | Flow Rate | Flow Rate

Present Ii[oITE s
Chilled water | Chilled Water
Pump Power

Pump Power

Consumption (O

(Affinity Law)

°c °c m®/s m®/s kw kw

1 1.8 5.0 0.070 0.025 245 1.9
2 3.9 5.0 0.105 0.082 26.9 14.5
4 4.3 5.0 0.083 0.071 25.4 17.2
6 4.0 5.0 0.073 0.058 27.0 15.2
total 103.8 48.8

27

’| Explanation on Each EE&C Proposal

Estimated operating hours

Total present pump energy consumption
Improved energy consumption (using VSD)
Annual energy saving

Annual cost saving [@RMO0.365/kWh]

Estimated investment cost :
(without 10-year maintenance fee)

Payback period

179

2. VSD for Chilled Water pump motors (2/2)

4,562.5 hours/year
473,588 kWh/year
222,650 kWhlyear
250,938 kWhlyear
RM 91,592/year
RM 640,000.00

7.0 years

28
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Explanation on Each EE&C Proposal
‘ p P

180

3. EE Lighting (1/3)
FL T8 to FL T5 (1200mm)
No Description w Total Unit
94.5 168
A" |Fluorescent T8 36W
No of unit 1,785 1,167 2,952 unit
[Total Load for 1 unit (36 + 9)*0.001 =
0.045kW 0.045 0.045 - kW
[Total energy consumed per week 7,590.71 8,822.52 16,413 kWh/week
[Total energy consumed per year (52 weeks) 394,717.05 458,771.04 853,488 kWh/yr
B Replace all with Fluorescent T5 28W
No. of unit 1,785 1,167 2,952 unit
[Total Load for 1 unit (28 + 3)*0.001 =
0.031kW 0.031 0.030 - kW
[Total energy consumed per week 5,229.16 5,881.68 11,111 KWh/week
[Total energy consumed per year (52 weeks) 271,916.19 305,847.36 577,764 kWh/yr
29
—
.
; Explanation on Each EE&C Proposal
3. EE Lighting (2/3)
FL T8 to FL T5 (600mm)
. Operating Hours Per Week .
No Description 945 168 Total Unit
A |Fluorescent T8 18W
No of unit 0 588 588 unit
[Total Load for 1 unit (18 + 9)*0.001 =
0.027kW 0.027 0.027 - KW
[Total energy consumed per week 0.00 2,667.17 2,667 kWh/week
[Total energy consumed per year (52 weeks) 0.00 138,692.74 138,693 kWh/yr
B |Replace all with Fluorescent T5 14W
No. of unit 0 588 588 unit
[Total Load for 1 unit (14 + 3)*0.001 =
0.017kW 0.017 0.017 - KW
[Total energy consumed per week 0.00 1,679.33 1,679 kWh/week
[Total energy consumed per year (52 weeks) 0.00 87,325.06 87,325 kWh/yr
30
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3. EE Lighting (3/3)

Explanation on Each EE&C Proposal
‘ p P

Total Cost Benefit Analysis

Total present energy consumption
Improved energy consumption
Annual energy saving

Annual cost saving [@RMO0.365/kWh]

Estimated investment cost
(without 10-year maintenance fee)

Payback period

Summary of EE&C Proposals

992,181 kWh/year
665,089 kWh/year
327,092 kWhl/year
RM 119,388.58/year

RM 430,000.00

3.6 years

31

I
7 I Effects of EE Measures
Estimated
Present Annual Cost without
E&EC oLt Improvement Reduction COz Reduction 10-year Payback
EESTES (MWh/ygar) (MWhlyear) (% 10" RMlyear) (tonnes/year) mair}tenance Years
ees
(X10° RM)
New Chiller
Replacement
(4 unit 6,529 MWh/year | 4,599 MWh/year | RM704x 10%year | 1,329 tonnes/year | RM4,100 X 10° 5.8
Chillers with
BAS)
VSD for
Chilled Water
Pump 474 MWhlyear 223 MWhlyear RM92 x 10%year 190 tonnesl/year RM640 x 10° 7.0
(CHWP)
Motors
EE Lighting 992 MWh/year 665 MWh/year RM119 % 10%year 225 tonneslyear RM 430% 10° 3.6
Total 7,995 MWhlyear | 5,487 MWh/year | RM915 x 10%year | 1,744 tonnes/year | RM5,170 x 10° 5.7

*Note: 10-year maintenance fee is not included in the cost.

32
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IAdditionaI Recommendation & Conclusion

*It is highly recommended to install energy monitoring system for the
proposed EE&C in order to obtain at least 1-month completed data of
existing system before embarking ESCO project. This data will be an input
to establish proper baseline in the proposed M&V Plan.

Thus, the signing of ESCO project will not be likely realized in this year.

IAdditionaI Recommendation & Conclusion

*It is recommended to make a Deterioration Audit for pipes, especially
Cooled Water Pipes which seem having had the serious damages of
corrosion by the contaminated water from Cooling Towers containing much
of air, scale and slime.
From its old age passing almost 20 years, these pipes may have to be
replaced in ten years.

*It is recommended to invest in automatic escalator system to optimize
energy consumption especially during low or medium shoppers’ traffic in the
mall

* It is also recommended to invest in automatic Flush valve and Faucet in all
toilets to optimize water consumption. In general, we can achieve as much
as 50% water saving for every usage.

182
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2"d Energy Audit Report
for
Wisma Daiman

TNB Energy Services Sdn Bhd

%

TNBES
August 2014

The Japanese Government has embarked on a program ‘The Implementation
Program of ESCO in the development region of Malaysia, Iskandar’ to promote
the reduction of Greenhouse Gas Emission.

The implementation of the program is a collaboration and cooperation work
between two ESCO companies namely Japan Facility Solutions (JFS) from
Japan and TNB Energy Services Sdn Bhd (TNBES) from Malaysia.

Two buildings were selected for the program namely Angsana Johor Bahru Mall
and Wisma Daiman. Angsana Johor Bahru Mall is a medium size shopping mall
whereas Wisma Daiman is an office building.

The detailed energy audit was carried out by TNBES with collaboration from JFS
from June 2" to June 13t 2014 for the two object buildings.

This report presents the findings of the detailed energy audit as well as the
recommended EEC measures for the two buildings.
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Outline of Building

Main use: Office Building

Gross Floor Area: 13,256 m?
AC Area: 9,942 m?2

*Average BEIl based on GFA:

- |
‘ Air-conditioning system

HVAC:

Cooling Towers
(Cross Flow Type)

Building Name: Wisma Daiman
Location: Johor Bahru, Iskandar Region, Malaysia

*Average BEIl based on A/C Area:

Owner: Daiman Properties Sdn Bhd

Opening Days in the Week: 6 days/week
Opening Hours: Weekday: 09:00 — 17:00

Saturday: 09:00 — 13:00. Sunday: closed
AC Operating Hours: Weekday: 09:00 — 17:00

Saturday: 09:00 — 13:00. Sunday: closed
Completion year/date: Oct 1984
Floors: 8 floors (Basement floor is for parking)

Average Annual Power Consumption (June 2012 — May 2014)
*Consumption (including tenants): 1,295 MWh/year (RM 570,256/year)
*Consumption (excluding tenants): 782 MWh/year (RM 344,033/year)

Average Annualised Building Energy Index (BEI):

98 kWh/m?/year (including tenants)
182 kWh/m?/year (including tenants)

Equipment Specifications

350RT (7.4kW & air volume of 2320m3/min)
X 2 units

125RT (3.7kW & air volume of 940m3/min)
X 1 unit

Cooled Water Pumps

20HP X 2 units (for Cooling Tower 1)
30HP x 2 units (for Cooling Tower 2)
10HP X 2 units (for Cooling Tower 3)

PAC

34RT x 12 units
25RT X 2 units

BEMS: not installed
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e
: Lighting system

Common Area:

Fluorescent Tube Type T8 (1200mm): 36W X 290 units
» 36W: 145 fixtures (1 fixture x 2 lamps)

Fluorescent Tube Type T8 (600mm): 18W x 136 units
* 18W: 68 fixtures (1 fixture x 2 lamps)

Emergency Light: 11W X 25 units

Emergency Exit Light: 30W x 21 units

Parking:

Fluorescent Tube Type T8 (1200mm): 36W X 42 units
»  36W: 42 fixtures (1 fixture x 1 lamp)

Emergency Light: 30W x 22 units

Emergency Exit Light: 30W X 3 units

Fluorescent Tube Type T8 (1200mm): 36W X 41 units
*  36W: 41 fixtures (1 fixture x 1 lamp)

BB H &

—@jCoolin —@J i i
ooere %oolmg —Q _(I;oollng

25RT x 2units S‘;‘s"{gl‘,’n 1 Sel\sn{grn 3 Ss‘s%gr'n 2
For For 31 For
4,56t Floor G,1¢t,2nd
Floor 125RT Floor

34RT x 2unit 350RT 350RT

34RT x 2units

34RT x 2units

34RT x 2units|

34RT x 2unitg

34RT x 2units
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I Pictures of the Building (related to EE&C proposals):

Lightings

Site data measurement 8
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nergy Consumption

Present Electricity Consumption Profile
(Based on May 2014 data)

Load Apportionment for Wisma Daiman

61%

M Building

M Tenants

Building load includes :

- lighting at common areas, stairways, hallways

- centralized air-conditioning system: PAC rooms,
cooling towers and pumps

- lift

. (O

Building Energy Index

Annualised Building Energy Index (BEI) of Wisma Daiman
Average BEI based on GFA: 98 kWh/m2/year
Average BEI based on A/C Area: 182 kWh/m2/year
BEI (kWh/m2/year)
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A

ual Trend of Energy Consumption

189

= kWh/year
Wisma Dai Ar lised Electricity Cc ption (kWh) and Cost (RM) =g
Average: 1,295,067 kWh/year (RM570,256/year)
KWh/year *including tenants RM/year
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ual Trend of Energy Consumption
= kWh/year
Wisma Daiman A lised Electricity Co ption (kWh) and Cost (RM) =g
Average: 781,544 kWh/year (RM344,033/year)
KWh/year *excluding tenants RM/year
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Wisma Daiman Monthly Electricity Consumption (kWh) and Cost (RM) |
Average: 108,665.60 kWh/month (RM 48,855.51/month) ™M
*including tenants

kwh RM
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80,000 40,000
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40,000 20,000
20,000 10,000
0 0
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13
Wisma Daiman Monthly Electricity Consumption (kWh) and Cost (RM) S
Average: 65.667.46 kWh/month (RM 29,515.29/month) b
*excluding tenants
kWh RM
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60,000 30,000
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40,000 20,000
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14
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Survey on Present Situations

S HVAC Performance

Cooling Measured | Inlet Outlet
. PAC Cooled | Cooled Present | CWP Motor
g |Floor Occupancy S?svr:r:'n condenser| Water | Water DeltaT |y, Rate|Actual Power
capacity | Temp | Temp
- RT °c °c °c m?%s kw
G Yes
1 No 2 59.0 27.6 28.8 1.2 0.04 17.7
2 No
3 Yes 3 43.0 30.2 35.3 5.1 0.01 7.3
4 Yes
5 Yes 1 221.0 29.7 33.6 3.9 0.04 1.3
6 Yes
15
—]
Survey on Present Situations

O
Performance of Cooled Water Pump (CWP) Motors

PARAMETERS CHWP1 CHWP2 CHWP3

No. of pole 4 4 4
Frequency (f) 50 50 50
Synchronous Speed (Ss) = (120 x f) / No. of poles 1500 1500 1500
Rated speed (Srated) 1455 1455 1455
Measured speed (measured) 1475 1479 1460
Estimated Motor Loading (%) 55.19 47.78 89.26
Rated Power (kW) 15.0 224 75
Input Power kW (measured) 11.3 17.7 7.3
Estimated Efficiency (%) 73.3 60.5 91.7

Nominal efficiency for motors in the current
market ranges from 78% - 90%

16
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I Survey on Present Situations

s VRN
Lighting Fixtures

Fluorescent T8 (1,200mm)

Fluorescent T8 (600mm)

Operating
Total Sub Total Sub  hours per
W/ unit unit Total W/ unit unit Total week
number (kW) number (kw)
Parking 36 42 1.51 18 0 0 76 5,968
Common
Area 36 290 10.44 18 136 2.45 76 50,941
Stairways 36 41 1.48 18 0 0 168 12,929
Total 373 13.43 136 2.45 69,838
17
—]
I Survey on Present Situations
S
Lighting — Site Data Measurement
Parameter 1 Fitting with 1 T8 FL 1 Fitting with 2 T8 FL Lamp
Lamp
1200mm 600mm 1200mm
Voltage, V 246.7 251.2 243.0
Current, A 0.5 0.6 0.5
Power, kW 0.04KW036urea(0.-046KW ogicuiatea) | O-04KWonepres(0-041KW i) | 0-09KWngseure(0.086KW i)
Power
Factor, PF 0.37 0.27 0.71
Picture
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I Comparison between 15t & 2" Energy Audit

HVAC Performance

Cooling Measured S
Floor Tower | PAC condenser Delta T (°C) 3
Occupancy|system|  capacity (RT) Aoty RS ()
15 Audit |2 Audit| 15t Audit | 2" Audit | 15t Audit | 2" Audit

Yes

No 2 50.1 59.0 1.1 1.2 0.04 0.04

No

Yes 3 31.2 43.0 2.2 5.1 0.012 0.01

Yes

Yes 1 121.6 221.0 2.8 3.9 0.04 0.04

Yes

*Please note these data are based on 1-day profiling

19
" Explanation on Each EE&C Proposal
1. EE Lighting
2. VSD for Cooled Water Pump (CWP) Motors
20
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1. EE Lighting (1/3)

Explanation on Each EE&C Proposal
‘ p P

FL T8 to FL T5 (1200mm)

21

Description Operating Hours Per Week Total Unit
68 102
Fluorescent T8 36W
No of unit 332 41 373 unit
[Total Load for 1 unit (36 + 9)*0.001 = 0.045kW| 0.045 0.045 kW
[Total energy consumed per week 1,015.92 188.19 1,204.11 kW h/week|
[Total energy consumed per year (52 weeks) 52,827.84 9,785.88 62,613.72  KWh/yr
Replace all with Fluorescent T5 28W
No. of unit 332 41 373 unit
[Total Load for 1 unit (28 + 3)*0.001 = 0.031kW| 0.031 0.031 - kW
[Total energy consumed per week 699.86 129.64 829.50 kW h/week|
[Total energy consumed per year (52 weeks) 36,392.51 6,741.38 43,133.90 _ [KWh/yr
—1
; Explanation on Each EE&C Proposal
1. EE Lighting (2/3)
FL T8 to FL T5 (600mm)
No Description Operating Hggrs Per Week Unit
A |Fluorescent T8 18W
No of unit 136 unit
Total Load for 1 unit (18 + 9)*0.001 =
0.027kW 0.027 kW
Total energy consumed per week 249.70 kWh/week
Total energy consumed per year (52 weeks) 12,984.19 KWh/yr
B  |Replace all with Fluorescent T5 14W
No. of unit 136 unit
Total Load for 1 unit (14 + 3)*0.001 =
0.017kW 0.017 kW
Total energy consumed per week 157.22 kWh/week
Total energy consumed per year (52 weeks) 8,175.23 KWh/yr
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Total present energy consumption

Improved energy consumption

Total cost saving [@RMO0.509/kWh]

'| Explanation on Each EE&C Proposal

q 1. EE Lighting (3/3)
: Total Cost Benefit Analysis

75,598 kWh/year

51,309 kWhlyear

Total energy saving : 24,289 kWh/year

RM 12,363.00/year

Estimated Investmentcost : RM 67,000.00

(without 10-year maintenance fee)

Payback period : 5.4 years

'| Explanation on Each EE&C Proposal

= 2. VSD for CWP motors (1/2)

23

Cooling T Improved Present Improved
Tower _emp. Present Temp Lo Pump Power| Power Pump
Difference | Flow Rate | .. Flow Rate . .
System Difference Consumption|Consumption
- °c m/s °c m¥/s kw kw
2 1.2 0.04 5.0 0.01 17.7 0.5
3 5.1 0.01 5.0 0.01 7.3 7.3
1 3.9 0.04 5.0 0.03 11.3 6.1
Total 36.3 13.9
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Explanation on Each EE&C Proposal
‘ p P

2. VSD for CWP motors (2/2)

Total Cost Benefit Analysis

Estimated operating hours : 2,288 hours/year

Total present energy consumption : 83,054 kWh/year
Improved energy consumption : 31,803 kWh/year
Total energy saving : 51,251 kWh/year

Total cost saving [@RM0.509/kWh] : RM 26,087/year

Estimated Investment Cost with BAS System : RM 270,000.00
(without 10-year maintenance fee)

Payback period : 10.3 years

25

Summary of EE&C Proposals

>
Effects of EE Measures

Estimated Cost

without
E&EC C o:sr:rs::ttion Improvement Reduction c 02':22‘:::'“0“ 10-year Payback
Measures X maintenance
(MWh/year) (MWh/year) (10" RM/year) (tonnes/year) fees I==s
(%X 10° RM)
EE Lighting 76 MWh/year | 51 MWh/year | RM12 X 10%/year 17 tonnes/year RM 67 x 10° 5.4
VSD for
Cooled Water 3 3
X X .

Pump (CWP) 83 MWh/year | 32 MWh/year | RM 26 X 10° /year 37 tonnes/year RM 270 X 10 10.3
Motors
Total 159 MWh/year | 83 MWh/year | RM 38 X 10° /year 54 tonnes/year RM 337 x10° 8.9

*Note: 10-year maintenance fees is not included in the cost
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IAdditionaI Recommendation & Conclusion

‘Based on the Cost-Benefit Analysis on the previous slide, it can be
concluded the ESCO project is _not attractive due to very long payback
period. Thus, it is proposed not to proceed the project with ESCO concept
and it is recommended to implement the project based on non-ESCO
practice.

*It is also recommended to invest in replacing the compressors of existing
PACs as well as their wear parts since the existing PACs are more than 20
years old.
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Energy Performance Contract

ENERGY PERFORMANCE CONTRACT

This Energy Performance Contract “Angsana Johor Bahru Mall ESCO Project ” is made and
entered into as of 30,September, 2014, by and between Client, ..................... SDN. BHD
(Company No. ) (‘Client’) and TNB Energy Service CO. (Company No. ) (‘ESCO’)

ESCO and Client are collectively referred in this Agreement as the “Parties” and severally as a

“Party”.

RECITALS

To add: Facilities means equipment or system in ESCO Project.

To add: Detailed Energy Audit Report means an assessment of the energy consumption
characteristics of Client’s facilities and the identification and evaluation of viable CSMs, as well
as estimates of expected energy and operational savings and associated project costs for each

recommended CSM.

ESCO owns the Facilities, and wishes to acquire equipment and services to reduce energy costs

and related expenses in the Facilities.

ESCO has experience and technical management capabilities to identify and evaluate energy
cost saving opportunities, and provide for engineering, packaging, procurement, installation,

financing, maintenance and measurement of effective energy cost saving measures (“CSMs”).

ESCO performs a detailed energy audit (‘ Detailed Energy Audit’) and pursuant to the

Detailed Energy Audit, the Detailed Energy Audit Report dated , has

been delivered to the Client.

Client contracts with ESCO for design, installation, financing, maintenance and measurement of

CSMs all as set forth herein.

ESCO and Client acknowledge and agree that the purpose of this contract is to achieve the cost
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saving measures contemplated by this Contract to the benefit of the Client and the Parties

agree to cooperate to achieve the purpose of this Contract.
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NOW, THEREFORE, the parties agree as follows:

SECTION 1. ENERGY MANAGEMENT PLAN
Section 1.1. Plan Details.
ESCO has prepared a Detailed Energy Audit Report, dated , Which is set

forth in Appendix A and incorporated by the reference. The Detailed Energy Audit Report has
been approved and accepted by Client. The Detailed Energy Audit Report includes all of the
identified CSMs .

Section 1.2. Schedules, Exhibits and Appendices.

ESCO has prepared and Client has approved and accepted Schedules and Exhibits as set forth
below, copies of which are attached hereto (or will be as provided for in this Contract) and are

made a part of this Contract for reference.

Schedules:

Schedule A Equipment to be Installed by ESCO

Schedule B Description of Premises; Pre-Existing Equipment Inventory
Schedule C Energy Savings Guarantee

Schedule D Payment to ESCO
Schedule D1 Bonus To ESCO In the event ESCO that the achievement of the EPC
is

more than the expected saving
Schedule D2 Penalty Payment from ESCO In the event ESCO that the
achievement of the

EPCis less than the expected saving

Schedule E Baseline Energy Consumption

Schedule F Measurement & Verification Plan

Schedule G Construction and Installation Schedule

Schedule H Systems Start-Up and Commissioning; Operating Parameters of
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Installed Equipment

Schedule JESCO’s Maintenance Responsibilities

Schedule K Facility Maintenance Checklist
Schedule M ESCO’s Training Responsibilities
Schedule N General Conditions
Schedule R Projected Financial Performance
Exhibits:
Exhibit | Certificate of Completion — Installed Equipment

Exhibit Il Operations and Maintenance Manuals (to be provided)

Exhibit Il Equipment Warranties (to be provided)

Appendices:
Appendix A Detailed Energy Audit Report
SECTION 2. ENERGY USAGE RECORDS AND DATA

Client has furnished or shall furnish (or cause its energy suppliers to furnish if reasonably
possible) to ESCO, upon request, all of its records and complete data concerning energy usage
and energy-related maintenance for the Premises described in Schedule B (Description of
Premises; Pre-Existing Equipment Inventory), including the following data for the most current
twenty-four (24) month period; utility records; occupancy information; descriptions of any
changes in the building structure or its heating, cooling, lighting or other systems or energy
requirements; descriptions of all energy consuming or saving equipment used in the Premises;
bills and records relating to maintenance of energy-related equipment, and a description of
energy management procedures presently utilized. If requested, Client shall also provide any
prior energy audits of the Premises and shall make employees who are familiar with such

records available for consultations and discussions with ESCO.
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By the day after receipt, Client shall provide ESCO with copies (hard or
electronic) of all energy bills for the Premises that it shall have received for the preceding
month. Upon receipt of the required information, ESCO shall calculate the savings in
accordance with the agreed-upon calculation formulae in Schedule F (Measurement &

Verification Plan).

SECTION 3. COMMENCEMENT DATE AND TERMS; INTERIM PERIOD

Section 3.1. Commencement Date.

The Commencement Date shall be the first day of the month after the month in which all of
the following have occurred: (i) all schedules are in final form and accepted by Client; (ii) ESCO
has delivered a Notice to ESCO that it has installed and commenced operating all of the
Equipment specified in Schedule A (Equipment to be Installed by ESCO) and in accordance
with the provisions of Section 8 (Construction Schedule and Equipment Installation; Approval)
and Schedule H (Systems Start-Up and Commissioning; Operating Parameters of Installed
Equipment); and (iii) Client has inspected and accepted said installation and operation as
evidenced by the Certificate of Acceptance as set forth in Exhibit | (Certificate of Completion
—Installed Equipment). Payments due to ESCO for service and maintenance under this
Contract as set forth in Schedule D (Payment to ESCO) shall begin no earlier than thirty (30)

days from the Commencement Date as defined herein.

Section 3.2. Term of Contract; Interim Period.

Subject to the following sentence, the term of this Contract shall be__ (10 years measured
beginning with the Commencement Date. Nonetheless, the Contract shall be effective and
binding upon the Parties immediately upon its execution, and the period from contract
execution until the Commencement Date shall be known as the "Interim Period". All energy

savings achieved during the Interim Period will be fully credited to Client.

SECTION 4. PAYMENTS TO ESCO
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Section 4.1. Energy Savings Guarantee.

ESCO has formulated and, subject to the adjustments provided for in Section 14, (Material
Changes) has guaranteed the annual level of energy and operations savings to be achieved as a
result of the installation and operation of the Equipment and provision of services provided for
in this Contract as specified in Schedule J (ESCO's Maintenance Responsibilities) and in
accordance with the Savings Calculation Formula as set forth in Schedule F (Measurement &
Verification Plan). The Energy Savings Guarantee is set forth in annual increments for the

term of the Contract as specified in Schedule C (Energy Savings Guarantee).

Section 4.2. Review and Reimbursement/Reconciliation.

If at the end of any fiscal year during the guarantee period as specified in Schedule C (Energy
Savings Guarantee) ESCO has failed to achieve the annual Energy Savings Guarantee specified
in Schedule C (Energy Savings Guarantee), upon written request by Client which shall be given
no earlier than the end of such year and no later than thirty (30) days thereafter, ESCO will pay
to Client the difference between the annual amount guaranteed and the amount of actual
energy and operations savings achieved at the Premises in accordance with the provisions of
Schedule C (Energy Savings Guarantee). ESCO shall remit such payments to Client within
thirty (30) days of written notice by Client of such monies due. When the total energy savings
in any one year during the guarantee period exceed the Energy Savings Guarantee as set forth
in Schedule C (Energy Savings Guarantee) and are in addition to those monies due ESCO for
compensation for services as set forth in Schedule D (Compensation to ESCO), such excess
savings shall be the property of ESCO. ESCO shall annually prepare and provide a report to

the Administrator of Client documenting the performance of the CSMs

ESCO and Client agree to work in good faith to resolve any disagreement over the calculation of

the energy savings.

Section 4.3. Payment to ESCO and Fees:

ESCO has structured the Energy Savings Guarantee referred to in Section 4.1 above, so as to be
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sufficient to equal or exceed the sum of any and all annual payments required to be made by
Client in connection with the acquisition of the Equipment to be installed by ESCO under this
Contract as set forth in Schedule O (Monthly Installment Payment Schedule) to be paid by
Client to ESCO for the provision of services as set forth and in accordance with the provisions of

Schedule D (Payment to ESCO) and Schedule J (ESCO's Maintenance Responsibilities).

Section 4.4. Billing Information Procedure.

Payments due to ESCO under this Section 4 shall be calculated in accordance with the

provisions of Schedule D. ESCO shall provide Client with an invoice of the total amount due.

Section 4.5. Effective Date of Payment Obligation.

Notwithstanding the above provisions in Section 4, Client shall not be required to begin any
payments to ESCO under this Contract unless and until all equipment installation is completed
by ESCO in accordance with the provisions of Section 8 (Construction and Equipment
Installation; Approval) and Schedule H (Systems Start-Up and Commissioning; Operating
Parameters of Installed Equipment), and accepted by Client as evidenced by the signed
Certificate of Completion as set forth in Exhibit | (Certificate of Completion — Installed

Equipment), and unless and until said equipment is fully and properly functioning.

SECTION 5. PERMITS AND APPROVALS; COORDINATION

Section 5.1. Permits and Approvals.

Client shall use its best efforts to assist ESCO in obtaining all necessary permits and
approvals for installation of the Equipment. ESCO shall be responsible for payment of any
Permits fees. The Equipment by ESCO shall at all times conform to all local authority
requirements. ESCO shall furnish copies of each permit or license, which is required to
perform the work to Client , before ESCO commences the portion of the work requiring such

permit or license.
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Section 5.2. Coordination During Installation.

Client and ESCO shall coordinate the activities of ESCO's equipment installers with Client
employees, and agents. ESCO shall not commit or permit any act that will interfere with the
performance of business activities conducted by Client or its employees without prior written

approval of Client .

SECTION 6. LOCATION AND ACCESS

Client shall provide sufficient space on the Premises for installation of the Equipment and
shall take reasonable steps to protect such Equipment from harm, theft and misuse. Client
shall provide access to the Premises for ESCO to perform any function related to this Contract
during regular business hours, or such other reasonable hours as may be requested by ESCO
and acceptable to Client. Client shall not unreasonably restrict ESCO’s access to the Premises

to make emergency repairs or corrections as ESCO may determine are needed.

SECTION 7. PERFORMANCE BY ESCO

ESCO shall perform all tasks/phases under the Contract, including construction, and install the
Equipment in such a manner so as not to harm the structural integrity of the buildings or their
operating systems) and the construction schedule specified in Schedule G (Construction and
Installation Schedule). ESCO shall repair and restore to its original condition any area of
damage caused by ESCO's performance under this Contract. Client reserves the right to
review the work performed by ESCO and to direct ESCO to take certain corrective action if, in
the opinion of Client, the structural integrity of the Premises or its operating system is or will
be harmed. All costs associated with such corrective action to damage caused by ESCO's

performance of the work shall be borne by ESCO.
ESCO shall remain responsible for professional and technical accuracy of all services performed,

whether by ESCO or its subcontractors or others on its behalf, throughout the term of this

Contract.
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SECTION 8. CONSTRUCTION SCHEDULE AND EQUIPMENT INSTALLATION; APPROVAL

Section 8.1.
Construction and equipment installation shall proceed in accordance with the construction
schedule approved by Client and attached hereto as Schedule G (Construction and Installation

Schedule).

Section 8.2. Systems Startup and Equipment Commissioning:

ESCO shall conduct a thorough and systematic performance test of each element and total
system of the installed Equipment in accordance with the procedures specified in Schedule H
(Systems Start-Up and Commissioning; Operating Parameters of Installed Equipment) and
prior to acceptance by Client. ESCO shall provide notice to Client of the scheduled test(s) and
Client and/or its designees shall have the right to be present at any or all such tests conducted
by ESCO and/or manufacturers of the Equipment. ESCO shall be responsible for correcting
and/or adjusting all deficiencies in systems and the Equipment operations that may be

observed during system commissioning procedures.

SECTION 10. EQUIPMENT WARRANTIES AND COMPATIBILITY

ESCO covenants and agrees that all equipment installed, as part of this Contract, is new, in
good and proper working condition and protected by appropriate written warranties covering
all parts and equipment performance. Demonstrators, previously rented, refurbished, or
reconditioned items are not considered “new” except as specifically provided in this section.
“New” means items that have not been used previously and that are being actively marketed
by the manufacturer. Equipment may contain new or minimal amounts of recycled or
recovered parts that have been reprocessed to meet the manufacturer’s new product
standards. Equipment offered must be provided with a full, unadulterated, and undiminished

new item warranty against defects in workmanship and materials. The warranty is to include
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replacement, repair, and any labor for the warranty period. ESCO further agrees to deliver to
Client for inspection and approval all such written warranties, which shall be attached and set
forth as Exhibit || (Equipment Warranties); to transfer warranties to Client; to pursue rights and
remedies against the manufacturer of the Equipment under the warranties in the event of
equipment malfunction or improper or defective function, and defects in parts, workmanship
and performance; and to notify Client whenever defects in equipment parts or performance
occur or when warranty rights and remedies are exercised by ESCO. The cost of any risk of
damage or damage to the equipment and its performance, including damage to property and
equipment of Client or the Premises, due to ESCO's failure to exercise its warranty rights shall

be borne solely by ESCO.

All warranties shall specify that only new, and not reconditioned parts, may be used and
installed when repair is necessitated by malfunction. All warranties required hereunder shall

be in force for a minimum of one (1) year from the Commencement Date.
Notwithstanding the above, nothing in this Section shall be construed to alleviate/relieve ESCO
from complying with its obligations to perform under all terms and conditions of this Contract

and as set forth in all attached Schedules.

SECTION 11. TRAINING BY ESCO

ESCO shall conduct the training program described in Schedule M (ESCO's Training
Responsibilities) hereto. The training specified in Schedule M (ESCO’s Training
Responsibilities) must be completed prior to acceptance of the Equipment installation. ESCO
shall provide ongoing training whenever needed with respect to the updated or altered
Equipment, including upgraded software, and including newly hired maintenance personnel

during the term of the Contract. Such training shall be provided at no charge to the Client.

SECTION 12. EQUIPMENT SERVICE

Section 12.1. Actions by ESCO.

ESCO shall provide all service, repairs, and adjustments to the Equipment installed under
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terms of this Contract pursuant to Schedule J (ESCO's Maintenance Responsibilities). Client
shall incur no cost for the Equipment service, repairs, and adjustments, except as set forth in
Schedule D (Compensation to ESCO), provided, however, that when the need for maintenance
or repairs principally arises due to the negligence or willful misconduct of Client or any
employee or other agent of Client, and ESCO can so demonstrate such causal connection, ESCO
may charge Client for the actual cost of the maintenance or repair insofar as such cost is not

covered by any warranty or insurance proceeds.

Section 12.2. Malfunctions and Emergencies.

Client shall use its best efforts to notify ESCO or its designee(s) within twenty-four (24) hours
after Client’s actual knowledge and occurrence of: (i) any malfunction in the operation of the
Equipment or any preexisting energy related equipment that might materially impact upon the
guaranteed energy savings, (ii) any interruption or alteration to the energy supply to the
Premises, or (iii) any alteration or modification in any energy-related equipment or its

operation.

Where Client exercises due diligence in attempting to assess the existence of a malfunction,
interruption, or alteration it shall be deemed not at fault in failing to correctly identify such
conditions as having a material impact upon the guaranteed energy savings. Client shall
notify ESCO within twenty-four (24) hours upon its having actual knowledge of any emergency
condition affecting the Equipment. ESCO, or its designee (s) shall respond within ____ hours
and shall promptly proceed with corrective measures. Any telephonic notice of such
conditions by Client shall be followed within three (3) business days by written notice to ESCO
from Client. If Client unreasonably delays in notifying ESCO of a malfunction or emergency,
and the malfunction or emergency is not otherwise corrected or remedied, such conditions will
be treated as a Material Change and the applicable provisions of Section 14 (Material Changes)

shall be applied.

ESCO will provide a written record of all service work performed. This record will indicate the

reason for the service, description of the problem and the corrective action performed.

Section 12.3. Actions by Client.
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Client shall not move, remove, modify, alter, or change in any way the Equipment or any part
thereof without the prior written approval of ESCO Notwithstanding the foregoing, Client may
take reasonable steps to protect the Equipment if, due to an emergency, it is not possible or
reasonable to notify ESCO before taking any such actions. In the event of such an emergency,
Client shall take reasonable steps to protect the Equipment from damage or injury and shall
follow instructions for emergency action provided in advance by ESCO. Client agrees to
maintain the Premises in good repair and to protect and preserve all portions thereof, which

may in any way affect the operation or maintenance of the Equipment.

SECTION 13. UPGRADING OR ALTERING THE EQUIPMENT

ESCO shall at all times have the right, subject to Client's prior written approval, which approval
shall not be unreasonably withheld, to change the Equipment, revise any procedures for the
operation of the equipment or implement other energy saving actions in the Premises,

provided that:

(i)

(i) such modifications or additions to, or replacement of the Equipment, and any
operational changes, or new procedures are necessary to enable ESCO to

achieve the energy savings at the Premises and;

(iii) any cost incurred relative to such modifications, additions or replacement of
the Equipment, or operational changes or new procedures shall be the

responsibility of ESCO.

All modifications, additions or replacements of the Equipment or revisions to operating or
other procedures shall be described in a supplemental Schedule(s) to be provided to Client
for approval, which shall not be unreasonable withheld, provided that any replacement of the
Equipment shall be new as set forth in Section 10 and have equal or better potential to reduce
energy consumption at the Premises than the Equipment being replaced. ESCO shall update

any and all software to be used in connection with the Equipment in accordance with the
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provisions of Section 18.1 (Ownership of Certain Proprietary Rights). All replacements of
and alterations or additions to the Equipment shall become part the Equipment described in
Schedule A (Equipment to be Installed by ESCO) and shall be covered by the provisions and

terms of Section 8 (Construction Schedule and Equipment Installation; Approval).

SECTION 14. MATERIAL CHANGES

SECTION 14.1. Material changes Defined:

A Material Change shall include any change in or to the Premises, whether structural,
operational or otherwise in nature which reasonably could be expected, in the judgment of
Client, to increase or decrease annual energy consumption in accordance with the provisions
and procedures set forth in Schedule E (Baseline Energy Consumption) and Schedule F
(Measurement & Verification)after adjustments for climatic variations. Actions by Client,

which may result in, a Material Change include but are not limited to the following:

(i) manner of use of the Premises by Client; or

(ii) hours of operation for the Premises or for any equipment or energy using

systems operating at the Premises; or

(iii) permanent changes in the comfort and service parameters
(iv) occupancy of the Premises; or

(v) structure of the Premises; or

(vi) types and quantities of equipment used at the Premises or
(vii) modification, renovation or construction at the Premises; or

(viii)  Client's failure to provide maintenance of and repairs to the Equipment in

accordance with Schedule K (Facility Maintenance Checklist); or
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(ix) any other conditions other than climate affecting energy use at the
Premises.
Section 14.2. Reported Material Changes; Notice by Client:

Client shall use its best efforts to deliver to ESCO a written notice describing all actual or
proposed Material Changes in the Premises or in the operations of the Premises at least 14days

before any actual or proposed Material Change is implemented or as soon as is practicable

after an emergency or other unplanned event. Notice to ESCO of Material Changes which
result because of a bona fide emergency or other situation which precludes advance
notification shall be deemed sufficient if given by Client within 24  hours after having
actual knowledge that the event constituting the Material Change occurred or was discovered

by Owner to have occurred.

SECTION 15. REPRESENTATIONS AND WARRANTIES

Each party warrants and represents to the other that:

(i) it has all requisite power, authority, licenses, permits, and franchises,
corporate
or otherwise, to execute and deliver this Contract and perform its obligations

hereunder;

(ii) its execution, delivery, and performance of this Contract have been duly
authorized by,

or are in accordance with, its organic instruments, and this Contract has been

duly executed and delivered for it by the signatories so authorized, and it

constitutes its legal, valid, and binding obligation;

(iii) its execution, delivery, and performance of this Contract will not breach or
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violate, or constitute a default under any Contract, lease or instrument to

which it is a party or by which it or its properties may be bound or affected; or

(iv) it has not received any notice, nor to the best of its knowledge is there pending
or threatened any notice, of any violation of any applicable laws, ordinances,
regulations, rules, decrees, awards, permits or orders which would materially

and adversely affect its ability to perform hereunder.

SECTION 16. ADDITIONAL REPRESENTATIONS OF THE PARTIES.

Client hereby warrants, represents and promises that it has not entered into any undisclosed
leases, or contracts with other persons or entities regarding the leasing of energy efficiency
equipment or the provision of energy management services for the Premises or with regard to
servicing any of the energy related equipment located in the Premises. Client shall provide
ESCO with copies of any successor or additional leases of energy efficiency equipment and
contracts for management or servicing of preexisting equipment at Premises that may be

executed from time to time hereafter within sixty (60) days after execution thereof.

Client agrees that it shall adhere to, follow and implement the energy conservation procedures
and methods of operation to be set forth on Schedule K (Facilitiy Maintenance Checklist), to

be attached hereto and made a part hereof after Client's approval.

Client agrees that ESCO shall have the right once a month, with prior notice, to inspect the
Premises to determine if ESCO is complying, and shall have complied with such obligations. For
the purpose of determining Client's said compliance, the checklist to be set forth at Schedule L
(Facility Maintenance Checklist) as completed and recorded by ESCO during its monthly
inspections, shall be used to measure and record ESCO's said compliance. Client shall make
the Premises available to ESCO for and during each monthly inspection, and shall have the right

to witness each inspection and the recordation on the checklist.

ESCO hereby warrants, represents and promises that:
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(i) Before commencing performance of this Contract:

(a) it shall have become licensed or otherwise permitted to do

business in the place of the Premises.

(b) it shall have provided proof and documentation of required

insurance pursuant to Section 17 (Insurance Requirements);

(c) it shall submit a properly executed Contractor’s Affidavit

Concerning Taxes.

(ii) it shall make available, upon reasonable request, all documents relating to its
performance under this Contract, including but not limited to all contracts and

subcontracts entered into;

(iii) it shall use qualified subcontractors and delegees, licensed and bonded in this
state to perform the work so subcontracted or delegated pursuant to the

terms hereof;

(iv) it is financially solvent, able to pay its debts as they mature and possessed of
sufficient working capital to complete and perform its obligations under this

Contract.

The parties acknowledge and agree that ESCO has entered into this Contract in reliance upon
the prospect of earning compensation based on guaranteed energy savings in energy used at
Premises, as set forth on Schedules C (Energy Saving Guarantee) and D (Compensation to
ESCO), attached hereto and made a part hereof. The parties further acknowledge and agree
that the said guaranteed energy savings would not likely be obtained unless certain procedures
and methods of operation designed for energy conservation shall be implemented, and

followed by ESCO on a regular and continuous basis.

SECTION 17. PROPERTY/CASUALTY/INSURANCE; INDEMNIFICATION (Deleted)
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SECTION 18. OWNERSHIP

Section 18.1. Ownership of Certain Proprietary Property Rights.

Client shall not, by virtue of this Contract, acquire any interest in any formulas, patterns, secret
inventions or processes, copyrights, patents, or other intellectual or proprietary rights that are
or may be used in connection with the Equipment. ESCO shall grant to Client a perpetual,
irrevocable royalty-free license for any and all software or other intellectual property rights
necessary for Client to continue to operate, maintain, and repair the Equipment in a manner

that will yield maximal energy consumption reductions.

Section 18.2. Ownership of Existing EQuipment.

The equipment and materials at the Premises at the time of execution of this Contract shall
remain the property of Client even if it is replaced or its operation made unnecessary by
work performed by ESCO pursuant to this Contract. If applicable, ESCO shall advise Client in
writing of all equipment and materials to be replaced at the Premises and Client shall within
thirty (30) days designate in writing to ESCO which equipment and materials should not be
disposed of off-site by ESCO. It is understood and agreed to by both Parties that Client shall
be responsible for and designate the storage location for any equipment and materials that
should not be disposed of off-site. ESCO shall be responsible for the disposal of all equipment
and materials designated by Client as disposable off-site in accordance with all applicable laws

and regulations regarding such disposal.

Section 18.3 Ownership of Drawings.

All drawings, reports and materials prepared by ESCO specifically in performance of this
Contract shall become the property of Client and will be delivered to Client no later than

forty-five (45) days after completion.

SECTION 189. EVENTS OF DEFAULT
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Section 19.1.

Events of Default by Client.

Each of the following events or conditions shall constitute an "Event of Default" by Client:

(i)

(ii)

(iii)

Section 19.2.

any other material failure by Client to perform or comply with the terms and
conditions of this Contract, including breach of any covenant contained herein,
provided that such failure continues for sixty (60) days after notice to Client
demanding that such failures to perform be cured or if such cure cannot be
effected in sixty (60) days, Client shall be deemed to have cured default upon
the commencement of a cure within sixty (60) days and diligent subsequent

completion thereof; or

any representation or warranty furnished by Client in this Contract, which was

false, or misleading in any material respect when made.

Events of Default by ESCO.

Each of the following events or conditions shall constitute an "Event of Default" by ESCO:

(i)

(ii)

(iii)

The standards of comfort and service set forth in Schedule | (Standards of
Comfort) are not provided due to failure of ESCO to properly design, install,
maintain, repair or adjust the Equipment except that such failure, if corrected
or cured within thirty (30) days after written notice by Client to ESCO
demanding that such failure be cured, shall be deemed cured for purposed of

this Contract;

Any representation or warranty furnished by ESCO in this Contract is false or

misleading in any material respect when made;

Failure to furnish and install the Equipment and make it ready for use within
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(iv)

(v)

(vi)

(vii)

(viii)

SECTION 20.

Section 20.1.

the time specified by this Contract as set forth in Schedules A (Equipment to

be Installed by ESCO) and G (Construction and Installation Schedule);

provided that the operation of the facility is not adversely affected any failure
by ESCO to perform or comply with the terms and conditions of this Contract,
including breach of any covenant contained herein except that such failure, if
corrected or cured within thirty (30) days after written notice by Client to ESCO
demanding that such failure to perform be cured, shall be deemed cured for

purposes of this Contract;

Any lien or encumbrance is placed upon the Equipment by any subcontractor,

laborer, supplier or lender of ESCO;

The filing of a bankruptcy petition whether by ESCO or its creditors against
ESCO which proceeding shall not have been dismissed within ninety (90) days
of its filing, or an involuntary assignment for the benefit of all creditors or the

liguidation of ESCO;

Any change in ownership or control of ESCO without the prior approval of

Client, which shall not be unreasonably withheld; or

Failure by ESCO to pay any amount due Client or perform any obligation under

the terms of this Contract or the Energy Savings Guarantee as set forth in

Schedule C (Energy Savings Guarantee).

REMEDIES UPON DEFAULT

Remedies upon Default by Client.

If an Event of Default by Client occurs, ESCO may exercise all remedies available at law or in

equity or

other appropriate proceedings including bringing an action or actions from time to time for
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recovery of amounts due and unpaid by Client, and/or for damages which shall include all costs
and expenses reasonably incurred in exercise of its remedy. Election of one (1) remedy is not

a waiver of other available remedies.

Section 20.2. Remedies Upon Default by ESCO.

In the Event of Default by ESCO, Client may exercise and any all remedies at law or equity, or
institute

other proceedings, including, without limitation, bringing an action or actions from time to
time for

specific performance, and/or for the recovery of amounts due and unpaid and/or for damages,

which

shall include all costs and expenses reasonably incurred, including attorney's fees. Election of
one (1)

remedy is not a waiver of other available remedies.

SECTION 21. CONDITIONS BEYOND CONTROL OF THE PARTIES

If ESCO and Client shall be unable to reasonably perform any of its obligations under this
Contract due to acts of God, insurrections or riots, or other event beyond its control, this
Contract shall at the other party's option (i) remain in effect but said performing party's
obligations shall be suspended until the said events shall have ended; or, (ii) be terminated
upon ten (10) days’ notice to the performing party, in which event neither party shall have any

further liability to the other.

SECTION 22. ASSIGNMENT

Section 22.1. Assignment by ESCO.

ESCO acknowledges that Client is induced to enter into this Contract by, among other things,
the professional qualifications of ESCO. ESCO agrees that neither this Contract nor any right
or obligations hereunder may be assigned in whole or in part to another firm.
Notwithstanding the provisions of this paragraph, ESCO shall remain jointly and severally liable

with its assignees(s), or transferee(s) for all of its obligations under this Contract.
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Section 22.2. Assignment by Client.

Client may transfer or assign this Contract and its rights and obligations herein to a successor or

purchaser of the facility (or facilities) subject to this Contract or an interest therein.

SECTION 23. MISCELLANEOUS PROVISIONS

Section 23.1. Waiver of Claims/Liens.

ESCO shall obtain and furnish to Client a Waiver of Claims or Liens from each vendor,
material manufacturer and laborer in the supply, installation and servicing of each piece of

Equipment.

Section 23.3. Compliance with Law and Standard Practices.

ESCO shall perform its obligations hereunder in compliance with any and all applicable federal,
state, and local laws, rules, and regulations, in accordance with sound engineering and safety
practices and in compliance with any and all reasonable rules of relative to the Premises.
ESCO shall be responsible for obtaining all governmental permits, consents, and authorizations
as may be required to perform its obligations hereunder. Failure in this Contract to

specifically identify any applicable law does not affect its applicability.

Section 23.4. Severability.

In the event that any clause or provision of this Contract or any part thereof shall be declared
invalid, void, or unenforceable by any court having jurisdiction, such invalidity shall not affect
the validity or enforceability of the remaining portions of this Contract unless the result would

be manifestly inequitable or unconscionable.

Section 23.6. Complete Contract.

This Contract, when executed, together with all Schedules attached hereto or to be attached

hereto, as provided for by this Contract shall constitute the entire Contract between both
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parties and this Contract may not be amended, modified, or terminated except by a written

amendment signed by the parties hereto.

Section 23.7. Further Documents.

The parties shall execute and deliver all documents and perform all further acts that may be

reasonably necessary to effectuate the provisions of this Contract.

Section 23.8. Applicable Law.

This Agreement shall be construed in accordance with, and governed by the laws of Malaysia.
Any action to enforce the provisions of this Agreement shall be brought in state district court in
Malaysia. In the event any term of this Agreement is held to be invalid or unenforceable by a

court, the remaining terms of this Agreement will remain in force.

Section 23.9. Notice.

Any notice required or permitted hereunder shall be deemed sufficient if given in writing and
delivered personally or sent by registered or certified mail, return receipt requested, postage
prepaid, or delivered to a nationally recognized express mail service, charges prepaid, receipt
obtained, to the address shown below or to such other persons or addresses as are specified

by similar notice.

TO ESCO: <ESCO Name, Attention:, Mailing address.>
< Include COPY TO: information for ESCO, if applicable.>

TO CLIENT: <Owner Name, Attention:, Mailing address.>

< Include COPY TO: information for Agency, if applicable. >

Section 23.10. Headings.

Headings and subtitles used throughout this Contract are for the purpose of convenience only,

and no heading or subtitle shall modify or be used to interpret the text of any section.
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Section 23.11. Handling of Hazardous Materials:

All work completed under this Contract must be in compliance with all applicable federal, state
and local laws, rules and regulations regarding waste disposal and treatment/disposal of any
hazardous materials that could result from this project. In the event ESCO encounters any
such materials, ESCO shall immediately notify the project manager and stop work pending
further direction from the project manager. Client may, in its sole discretion, suspend work

on the project pending removal of such materials or terminate this Agreement.

Section 23.12.~16 (deleted)

Section 23.17. Subcontractor Approval:

Client retains the right to reasonably reject any ESCO-selected subcontractor prior to its
commencement of work under this Contract. If not previously provided, names and
qualifications must be submitted at least two (2) weeks in advance.

Section 23.18. (deleted)

Section 23.19. As-Built Drawings:

Where applicable, ESCO must provide durable, reproducible record drawings from the
“as-built drawings” of all existing and modified conditions associated with the project,
conforming to typical engineering standards. These should include architectural, mechanical,
electrical, structural, and control drawings and operating manuals and will be delivered prior to

acceptance. Drawing format should be in an electronic format.

Section 23.20. Follow-up Monitoring/Measurement and Maintenance Services:

Following the installation and implementation of improvements, ESCO will be responsible for
maintaining and measuring to ensure optimal performance, however, Client has the option to

decline these services or negotiate for a reduced term of services. All maintenance and
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measurement fees will be paid through guaranteed savings.

Section 23.21. Operation and Maintenance Manuals:

At least three (3) maintenance manuals for each site will be provided for all equipment

replacements and/or upgrades at each location. Manuals are subject to approval of Client.

Section 23.22. Continuing Activities:

Client reserve the right to make energy and water improvements to the work sites and to
monitor the performance of the installations independently of ESCO. Additionally, Client
may wish to integrate other identified capital needs with ESCO projects, which may or may not
contain energy and water savings opportunities.

Section 23.23. (deleted).

Section 23.24. (deleted).

Section 23.25. Contract Re-Negotiation:

Client reserves the right to renegotiate the terms of the Contract due to changes in the
regulatory or utility climates or Client’s non-discretionary use of energy, or if Client’s desire to

add sites as identified in the RFQ.

Section 23.26. Preventive Maintenance Schedule:

Upon completion of measurement and verification by ESCO, ESCO shall provide to Client a
single comprehensive schedule of necessary preventive maintenance for all installations for the
five (5) years following Contract expiration or termination.

Section 23.27. (deleted)

Section 23.28. Use of Client’s Name:
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ESCO agrees that it will not, prior to, in the course of, or after performance under this
Agreement use Client’s name in any advertising or promotional media as a customer or client

of ESCO without the prior written consent of Client.

Section 23.30. Drafting Not to be Construed Against any Party:

All parties acknowledge and agree that each has had a full opportunity to review and have
input into this Contract and that any ambiguity found shall not be construed against any party
as drafter. Reference to “year” shall mean calendar year unless a fiscal year is specified. Ifa

fiscal year is specified that year is

IN WITNESS WHEREOF, and intending to be legally bound, the parties hereto subscribe their

names to this Contract by their duly authorized officers on the date first above written.
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ATTACHMENT I: Schedules, Exhibits, and Appendices

SCHEDULE A.

SCHEDULE B.

SCHEDULE C:

SCHEDULE D:

SCHEDULE E:

SCHEDULE F:

SCHEDULE G:

SCHEDULE H:

SCHEDULE I:

SCHEDULE J:

SCHEDULE K:

SCHEDULE L:

SCHEDULE M:

EQUIPMENT TO BE INSTALLED BY ESCO

DESCRIPTION OF PREMISES; PRE-EXISTING EQUIPMENT

INVENTORY

ENERGY SAVINGS GUARANTEE

COMPENSATION FROM ESCO

BASELINE ENERGY CONSUMPTION

SAVINGS CALCULATION FORMULAE; METHODOLOGY TO ADJUST

BASELINE

CONSTRUCTION AND INSTALLATION SCHEDULE

SYSTEMS START-UP AND COMMISSIONING; OPERATING

PARAMETERS OF

INSTALLED EQUIPMENT

STANDARDS OF COMFORT

ESCO'S MAINTENANCE RESPONSIBILITIES

AGENCY'S MAINTENANCE RESPONSIBILITIES

FACILITY MAINTENANCE CHECKLIST

ESCO'S TRAINING RESPONSIBILITIES
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SCHEDULE N:

SCHEDULE O:

SCHEDULE P:

SCHEDULE Q:

SCHEDULE R:

EXHIBITS

GENERAL CONDITIONS

ANNUAL INSTALLMENT PAYMENT SCHEDULE

PRE-EXISTING SERVICE AGREEMENTS

CURRENT AND KNOWN CAPITAL PROJECTS AT FACILITY

PROJECTED FINANCIAL PERFORMANCE

EXHIBIT I CERTIFICATE OF COMPLETION — INSTALLED EQUIPMENT

APPENDICES

APPENDIX A:

DETAILED ENERGY AUDIT REPORT
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