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Hi#t : The Second National Physical Plan

B 1-7 RL—7OEFREAREE I L—LT—D
(1) VISION2020
Vision 2020 (%, 1991 U BEOEFA TH o T~ T 4 — VPR E LZEFHEE Y 3 T

HV . 2020 4 F TSR, BUA, 2. e, DEL, Uk H 5558 TRl BE L
EeRAZEZABELELOTHY, FORSESFRL LTI >OERELZET TV,

HE A LA L TV AERREL RO —Shic~v L — v 7TEER
DHMICEH TERBICMD, BELLY L —V TR
RREA U 7o R

TE R CHBRR) 72ty

BCEA L7 B CRA Rt

B2ry TR 2t
B 0bh Hita & KBV OE
RFEMNCAE 22
BRLIMS
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(2) BEREE—11 K5 HEE

5 HEOEZFBEREKEE LCEHEND~ L— 7 EE (Malaysia Plan) 1%, % DR ERA
2015 A2 A>T 11 K 5 % 4F5HE (The Eleventh Malaysia Plan, 2016-2020, 11MP) & L TA%
Sz, [FIFHEX, Vision 2020 D& X — L LT, BFER. BURM, 200, B, =
kY. £ L THERIIT e E O LLICEIET D BIR AR LT\ 5, 1IMP 126 bt
7= [EIZ B FEHENS  (Malaysian National Development Strategy, MyNDS) 23REFH TH Y . HREA
GIRORBEAH, KA MEA 7 b TaY s b & OMRKTHRE R I, il —
L% BRMET D 2016 4FO THEARASE D Him S LTV D,

1IMP TiE, 1970 SRS OBIBBER 2R D L 5 ITHRIE L T\ 5,

New Economic Policy 1971-1990
RIEIZIR72 0 < AR OB A B S L, RIEOEWRFERKAZ L L T LT 2R %E 72
<

National Development Policy, 1991-2000
FEPEEROFHILDNT 2D ENT-RFEEZ DI L, ERN TO-RSRIFIARA A 72 <
j‘o

National Vision Policy, 2001-2010
TSI OH LEFRE BT

National Transformation Policy, 2011-2020
Bk #EE 7 /L (the New Economic Model) % i U CHERMGA OB 2 HEFE L, ©fEDFF
ot FTREZR MmN AR & 720 Z L &2 BIRIZED 5,

1IMP [3IR D 6 D DMK % EH TV 5,

- HREEED 10 AP FEBUCHT TR EIERT D

- HREKER 2 - T RTOANDOEEEM LS ED

- HRIEEL 3 EHEEFIC S b LW AMRE BT o N
HERSH 4 ¢ RRohE L s A oY — U el R
BENSHR S - RFREE X2 DA T TANT 7 F v —Di L
BEWEHD 6 X 0 REREBEROTZD ORFE AR D FEE

ZOHFT, TRAX RO, B4 B X OS5 ICEENTWD, ERESEY 4 Tix, M
ERIBIRAL OFRFR L EICR AR INTE Y, #2fK & LT, GDP IZR1T 5 bR FHE R
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JE% 40%HIT 5 2 L& BIRICHET, AR R L —DOREREL 2,00MW L35 &
LTWa,

Hi# : 11" Malaysia Plan, EPU Malaysia

B 18 MMPIZHEITEBEAD—RIRLF—SIvIREE

ZOFETIZ, XA~ A, NAFH A KT, EEREEWIC X DR EREOILRICES
DEPILTEY ., KBHICELTE, TRZS EICEHET D L. 30MW FREOE X B 72 ik
FHEE o TV D,

H{H : 11" Malaysia Plan, EPU Malaysia

E 19 1MPICEFIBEMRIRILI—ICKIRERTENHRBE
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Flo, HEgHNS TIX, = XAF—k I F BT D AT =7 BV E =D IBEROERL A T
b L, FEEINCB T 2Pl o mE S A ZLVX%’E‘?E’%ODEET%IZ\/I/?\' I2&5

FEEOMEL, SO AREORFHCEmELEEBEMOILRR EIC L 2B 0w Etia %
M5ELTWD,

Hi# : Ministry of Energy, Green Technology and Water, Energy Commission, and Sarawak Energy Berhad

1-10 1MMMP (2B DBH AT LEEERLBE

(3) ER#E:&EHE (National Physical Plan 2 (Ministry of Housing and Local Government))

EFHEEFHE L, o7k o, EFHEE 7 ¥ —FtEOMICALE L, THfH <%
WIBAZSE, AT 3 23 A2 BRI R T b O TH D, 5 1 AU 2005 4F, 55 2 Il 2010
ICRESN TS, TDOHMIE, VISION 2020 (2SN 5 EME BARL+5 2L THY,

ZDT-OITHERART, #, BNOELDREEOREVREZIELZ L2 BIEL TV 5,

S5ODRENRBITHNTVD,

- RERR L EERBG ) 2 KB D BEARMISH) A T T & 3R T D I DI E R E R E
D7 L—LU—7 BHEIICHEAET 5

- b E RIRAREIROFIM % Fea b URfe il RE 7R BRI TS &AM SRR 2 IR T 5

- NTUAD LT MRS A D ER ORFIIHE L of— &2 BfE T

- ZERIMIBREENIIRE, SZARME, ZatEEED, AEOBEEAEFE LT 2 M ET S
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HEE IL—L 7B D REFRR
- 1Malaysia (V> + v L—37) Oar w7 MIEET 5D, MO OEGMEE D, tham
R L RO H D A 2 =T 4 SV EIIRT D
FRCARERICHET 2B X —I12o0TE, RO L REFEEARRSNATWD,
- A% L TRINDIFEZEOMNIIIET 2720, KO ROEWEERZEHT 5, HTe
LClE, KL, Va—YHyy, Yak—)bR—)b IT7 5 FEDE,
- TV = xR T D EROMFRIEZ D720, FBUKIRER2ERT D5, €D
fin, KBGO, B, W), A A~ Az RET L,
- AR R OB b BAIEK S EEME OB EO - DICHETH D, S00kV LN 275kV D%k
BREFKE L, TOIEEZX S,
- JE D ASEAN [ & OEFESERAIX 1981 0B AX — R L BUELEE~ L —2 T34 A &
R HR—=VEBER L TWD, fFRIIITEEEREERECTY I U I LX< M T IR
S5O0, ASEAN EHHEOETH D,
1.2 Jb#ERibisk &AL ERE ERSEIR T

AFRE CHEERMM O r— 2 L OXG &7 A0 kT, BORICITALEEE (v L—

75 C Koridor Utara, #3%C Northern Corridor) & FEZAL, ~L U X (Perlis) #N, 7 # (Kedah)
JN. <) (Penang) M., <7 (Perak) MNALERD 4 Huldk, FTE(XE & L CTi% 21 OF 1 A b
U7 haEETe, HRE 17,816 km? 12 & SHUE A 5T,
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Hi8t : The Second National Physical Plan

1-11 EREARHEICH T SEFEER
1.2.1  dbEBsuisk 4 MO
(1) Perlis (/L1 Z)
Y 2N, v V= TERNTR /NS WVINTH D, e~ L— U T RO RAEICALE

L. #AEBEICEL TS, ME Kangar O1E7>, EBEOR] Padang Besar, #GH1 Langkawi
B & B & i ST Kuala Perlis Z2 23 F72 4 Th D,
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1.2.2

(1)

Kedah (U5 )

7 ZNE, ABEIEAL U AN BEEIEAST M EMBEEZ B L TR Y, Bt Langkawi &i[A]
INDO—FH T 5, HEANTIT T2 ARTBERAT D3RR > TV D,

Pulau Pinang (/RF2/i)

~F 2 (Pinang £721% Penang & bfEHIL D) T, FE~ L — T OWMERE, ~ 7 - bk
WCAEE L, ~L ) 2ZINTHEE ENT 2 FRINSRINTH D, WET U7 Th A4 RBULH
T, [RPFEOEE] L bHEND, L BPEDOAGOEE & LT 500 FLLEDORELR 2135 |
Ak, BHEL 7R E OBUEEIRICE E AL, BRATOBEM DA I 1 5 Hilk (George Town) 738 %,

Perak (XZ4)

NTINTFEB~ L= T T2HERCRERINTHY . 7 FMOBIAET 5, & <IZ#&Bo4L
FENBEA T o7y, ik L7, b4 M E RIS 2L, X Mol (74 A b
U 2 K Cli&, Hulu Perak, Kerian, Kuala Kangsar 35 X O' Larut Matang-Selama) T& ¥ | JN#T Ipoh
Z B TP R HIIB XA 4 MITITE 720,

HE=RFRKR

A B

FEFCRA S 2 130 2 EFEX O 15 #HiH O N HIZ-DOV T, 2000 4, 2010 EO 2 IR

XNZZE T 5, FepllHiIX TH 5 W.P. Labuan Z R, FFZ~L Y AN/ NEEEOINTH B Z &
VY oYVl
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6,000
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S % 22010
S 4,000 77
Al Zl
S 3,000 7 % ”
g 7 7 7 i)
3 2,000 . v 7 v /-
z 77 o, /7
S ?/ L w2y Z A //
& 100 maN 7 '
0 ‘//‘,,,‘/,‘//‘,, 7‘//‘” 77“‘/7‘//‘31‘
2 § 2 % § 8.5 28 2 2 5§ ¥ § §
5 3 & s 2 Z385 & & § £ : 8§ 3
X o o E 25§ F 2 s & 9 85
S o o3 %8 s X n ;
& = ] o
T = z
Higt : Department of Statistics, Malaysia
112 WMAIDAODEL
ESRDONAICED LA 4 INO NOFIGZ TRICEA L., ~V Y R 7202 MTED
DRV, NP ERTITRRRED L TR B 4 MR E LTI L TWD Z L VR
STV 5,
& 11 kFa4Mo<wL—72A0ICHTEHEIEDEL
Perlis Kedah Pulau Pinang Perak 4 states
2000 0.9% 7.3% 5.8% 9.2% 23.2%
2010 0.9% 7.3% 5.7% 8.7% 22.5%
8t : Department of Statistics &+ & ¥ FAA M VER
(2) GDP
M GDP OHER A (X 1-13 12, ERRITH T 2EIG 2% 12 1257, d6ES 4 )41 > GDP
OELE LTE, EREOELEFFICENNTWD 0D, BIGEZFEMICADS &, 2009 0
R BREEHLIRE, ZLLLRTO LU EE L TR WATREME SRR S5,
TL—L7EA St OREIZES S 1-12
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113 MBID GDP DZE1E

Hidl : Department of Statistics, Malaysia

% 1-2 Jt& 4 M GDP El&DZE1{L

2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 2012 | 2013 | 2014
Perlis 05% | 05%| 05% | 05%| 05%| 05%| 05%| 05%| 05%| 0.4%
Kedah 33% | 34%| 34%| 33%| 33%| 33%| 33%| 34%| 34% | 3.4%
Pulau Pinang| 7.2% | 7.6% | 7.6% | 76% | 69% | 71% | 7.0%| 7.0%| 7.0% | 7.1%
Perak 51% | 52% | 51% | 52% | 52% | 51% | 52% | 53%| 53%| 53%
4 states 16.1% | 16.6% | 16.6% | 16.6% | 16.0% | 16.0% | 16.1% | 16.1% | 16.1% | 16.2%

High : Department of Statistics, Malaysia

MBND— AN&HT=V GDP %X 1-14 (T~ Lic, T340, _71X 11 AL, ~v U A 13 fif,
7 FVANINLET D (B FALIZ T 7 2 M),
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{8 : Department of Statistics, Malaysia

114 MBAID—A&HT-Y GDP (2014 &)
Wiz, AbEB 4 Mz DWW T, FEZER] GDP ORELL AKX 1-15 12~ 7,

ALY ZNE, 4 MO TROBEEOENE L, BEEEOLRMEV, RRKOFEEIT—
ERETHY ., WED GDP DL, 1 FIFEFV—EREDORIIEFEL TWAHIRITH 5,

7 ZMiE. 4 N TIiE Perak MIZUTUWMERL & 72 > TN 523, Perak & Ol TIIBELEZ DOE
ENEL ., = REDOEIENEV, GDP D WNIIZIEFY —EAENRLZTWDH LD,
EELD LTS TWBREN RSN 5,

AU, BB L P — R ED 2 EFETITIE 100%D35% D Lo TV D &y 9 B 720
Th o, BUEHIL, 2009 FOSREEHLIE, ZALARTOMONZ[EIE L TWhn X 5 I /T
b, — ., = RETILVEREERNIKEL LoTWND,

ANZMNE, ALE 4 MO FTIE T ZWNTIEDEETH 208, FHRHIITREEN S, —
ERAENRKEV, HOOHERNIL, o & FEERIC, BEETES, P—ERXERNTASITS
LipoTnB,
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4,000 i
T 3,500 Perlis
% 3,000 me Plus.. Import Duties
% 2,500 m - Services
§ 2,000 = Construction
E 1,500  « Manufacturing
=
2:___. 1,000 m « Mining and Quarrying
& 500 u .+ Agriculture
0 T T T T T T T T
2005 2006 2007 2008 2009 2010 2011 2012 2013
30,000
T Kedah
a 25,000 = Plus : Import Duties
&)
§ 20,000 H Services
%‘- 15,000 - u Construction
% = Manufacturin
= 10,000 - g
o, = Mining and Quarrying
n' -
3 5,000 = Agriculture
0 -
2005 2006 2007 2008 2009 2010 2011 2012 2013
60,000 .
- Pulau Pinang
';_:)_ 50,000 w Plus : Import Duties
o
§ 40,000 m Services
E‘ 30,000 - u Construction
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0 4
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Hi# : Department of Statistics, Malaysia

1-15 ZMDEHEF GDP RRDEL
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1.2.3 JdLEBEIERERT (NCIA)

AEES IR ER AR U T T A~ U 2N 7 M R U RTINS E Ea. BEF DR,
RESE, BLE, WD 4 v 7 2 —TCTOMIMIMEL &, £728F - AMBEE1TH 2L T,
HIBRDOBHFE A RE L, WAL ESELHZ L2 HME LTS, ¥ L— T BUFIE, 2008 4
(2 TAEEB R LB RRTE (FEHEESE 687 77) | ZfiliE L. NCIA (Northern Corridor Implementation
Authority, ALEBEVEEFEBLT) 2L LT, 2025 4 ¥ —7 v MIRHBRO LSR5 I OB
REEIEOREEZLEL TN D,

NCIA D HHIZLL FO2HHEH CEZES N TN S,

- ALESEIER OBAZE AR - I L, U—/L K7 T 2AORFHIE LT 5Lk, BHE,
Tk, AlEoH s L GRIRI D Jilikic 72 5,

- ACEEESORFE R EZHEE L ey & Hillktb S OR R & FRi e 2B FmE LT
REFT 2,

NCIA [ZRD L 5 ek & 7p > T\ B,

1-16 NCIA DOfEBE

TL—L7E B OIRERICET S 1-16
EREEAGAKENERBLEERRE



E1E
TL—I7EEA B D S EFKR

NCIA OMBEIL., HEIBIFNOOMBIE 7T FROT7 7o FiEHAZN AL L, Lit4 &7
A =% XRTHTa T NROBE - ANMBARIEENIC S 2 LTV 5, 2013 A DK Tl
~=a 70 Fx VT H— (O A, Y — T OB ES) T RM 81 million,
Bltv s 72— (FRE ORI —o D Z0%H5%) T RM 25 million, #HE « ABHIE
g (¥ R, BDE, EWEESOMER TN L —=277 125 A%EE) T RM 22 million
DIMFEREN D 5,

H{#4 : Northern Corridor Economic Region Socioeconomic Blueprint, NCIA

B 1-17 NCIAARET HILABEERICEH 1+ 5 T EFFH TS D IR H)E
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1.3 FEEoOhFTOER

1.3.1 Panasonic ¥)IL—F¢&<L—7OBR

Panasonic f1:(%, 1965 FE(Z~ L — T EHHNTO ® 1-3 ,}o:-llj:“‘y77 7%;;%10)
BAZPIEL, 5 FED 1970 FCERTES e omT T SR
<~ L=y THEBRS LTS, Dok, il . | sl 10
MO E A IR S, B cs | 4
e HF7ERR 1
FITRT 20 AL BME N ZFRIYL L TV 5, nURF 40 A SEE 1
4 1
RIR 1
F7o, X 118 IR END L H I, AFEEDX pe |
%%m&ﬁétﬂﬁmmﬁmf%\@@@éi =Ty 1
S AL TWND, & &t 20 #t
L]
_ Panasonic Energy Company MY |
“'“"’EHL'S PENINSULAR
MALAYSIA

o

Panasonic Automotive Systems MY

Panasonic Manufacturing Malaysia
Panasonic AVC Networks Kuala Lumpur Malaysia
Panasonic Appliances Air-Conditioning Malaysia
Panasonic Industrial Devices Malaysia
Panasonic Malaysia

Panasonic System Engineering Malaysia
Panasonic Industrial Devices Sales Malaysia
PanaHome Malaysia

Panasonic Appliances Air-Conditioning R&D MY
Panasonic Procurement Malaysia

Panasonic Financial Center Malaysia

Panasonic Insurance Services Malaysia
Panasonic Management Malaysia

Panasonic Eco Solutions Malaysia

Panasonic Appliances Foundry Malaysia Panasonic AVC Networks Johor
Panasonic Appliances Refrigeration Devices Malaysia Panasonic System Networks

1-18 Panasonic #tDIRFHFADEIER

TL—L7E B OIRERICET S 1-18
EREEAGAKENERBLEERRE



E1E
TL—I7EEA B D S EFKR

TRy FrORERE

Panasonic fLD~ L — T IZEI1T 5 50 FOREL DR T, fdd L THEM L T -HIRERKO
SER L LT, BTl LIGDs 2013 RIS L7 Z N CoREIRFE XL LI P T, 2
DOHUIRDBAFE 24 5 NCIA & D JJRHI A L S 4T & 72, BIRIZIZ, Panasonic 23~ L —3
7 EN TS 5 KBHE Y 2 — VAR L TIEFHREE~ORTY X7 SO L
BAX—LOHFEL VI RPOBRFB AL — b LT,

Z DAREIZNFFT LT, Panasonic 7 /L — RN~ L— 7 EWNTHE MW SO ALK
REATO EPC HXEZFEM L TEBD ., 2N b A EOE RO KGR ENZERTIHIE
~ & EHmETE L L,

2013 4E 10 A1, ~ Lb—y 7 ALt (PECMY O H5E) & Sk Gtk i, 48R0 2 R 28 et
T, PEINZRES TR 2 BESIGE T L T 2 &2 BED, ANEAESCRM
EaEFA LT, ALHHIRIC Ty — T —7 7 — AO/ER & FEEE 2TV, ZOIGSE, B
BERGEF S, AMBERFE, (RRFASOFED, HUIBRE OBIRIRER SIT&L T TN
&7 mT = FOREZ NCIA &R L7z,

2014 4F2 ., = L=y T BUNAEBIT = a 2EED ICHEER L 72V & OFEZIAD T, Hi%7
2 ¥ =7 b% Econation Project &y L, [RIFXEDOEHZHTELTL7 =BT 4 2K
T 4 DEMIZ, NCIA BEREICKELESZHT 52 L %KV L, NCIA & Panasonic Eco
Solutions Malaysia 1: (PESMY) & O THE® (Minutes of Understanding, MOU) % fififii L
77o [AHEZEDE L% Appendix 1 IZHsHF3 5,
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F2E RLU—FEDEAEY 2—ELBAERREIRIILY—FIH

2.1 BHBE

211 IRLX—BE

ERIRILF—BER

BEOR O LA E S 2 = RV ¥ —BURIE, 1979 FICHlE S EFR = R X —EK
(National Energy Policy of 1979) ([ZE® b TW5, EFRZRALF—EHK TlL, =x/L1¥—
i, =X —FIH, B, O3 SOBCKAMNEEIT TR Y., BHETH AR OBEMED
BWEER E o> TWN D,

IRILEF—tia

e L OHA P RERI I 570 b 2 D W DO = 2 v X =iz, ERNT LTSN LREL,
TORZEFMEZE T, @Y, MR, BRI F g2 I 5,

IRILE—FIA

HAG A ZER T 5720, ERICIRET 2 & OORRMICITEE LT L E 5 JFhE 2 OF|
MR ZEamd 5 2 L ICBEROERZEE . FIHERZZHRET 2 Z Lk > TalkF %
mES 25 Z &,

R 5
BRI = —FIH et U, RER CHAEEN R R L X —{HE 2B D 2 &,

INHOHEMNZERBT 7720, THA D= X LTGEM L TRENA Ve T 0 708l 0E
ANEAT ) T EBEERRR T8 L 7> TS,

E R EBER

EFT R F—BORICBWTT TIZ, ARZ2RAF—EHEZ L EMCIEATZ L, B
FORBz A AT —HOMLBEHENER SN TR, BiEZ BT 500 LTHIESH
7= DONEZFALBE (National Depletion Policy, 1980 4F) T& %, JFIMORE HEAHI#ET 2 2
EIZ R0 R & BIEMB AT A LA B E LT D,

2-1 JL—C 7 EAL AR ORBIZET S
BREEXGARENBRERERRAE



B2E
RL—LFEDEA I —EBERREIRILY—FIA HwEE

(3) 4EHAMIERR

4 FEPREHBOR  (Four-Fuel Diversification Policy) 13, EZFAEBBUR & 41 9 £ T 1981 4FHlE S i
oo AMASOWFIRKFLINZ ., AR, RIRTA, KN ETHMESEL T L TmRF—
A OEHME & ZEMZ R L T, =3 —0BENIER L, ERN=RLXF—&HO LD
EWIRIERZITO 22 BHLIEbDTH D,

212 BHBE

~ L=y 7B ENDECR ORI, 1990 FITMfT S = E AL (Blectricity Supply
Act 1990) (ZHD EABILD, 2001 FFIUWET S, Bk T 52 (VX —FBBELZRV AL
FhtollhoTnNg,

TOMERITLL T LB L72oTND,

BIE  p E=

BIE B 1k

BN = RAX—LHEDOERE, 55K OHER
FIVEL R R OVEER S LT R

BVHE BB

EVARR  BhEREN7RE ORI A

Y I AP SO RIS

BV FE KO ER

VIS BEE LIS
BIXE  EKEER
BXE ARSI
XL BLHIHE OHERR
FXIEE T Ofh

Uf

4|

\Dﬂ
=

FriZ, BBIVESCIIFE ISR OBk &L A, BB VIED CIIORFr 232 1 1o 268 O MR 2550k
BROE, HXHBTIIHRRAI~O AT &SR] FEFOFRENR5N TN D

FIEIE. ZLARICIZEUT OB T /841 T & - 7= National Electricity Board (NEB) % FUE AL L.
H- 55 CIXFE /1451 TNB (Tenaga Nasional Berhad) ZF% 3 5 72DICi% T bNIETH D & A
bND, AR, FVETIE, EOBHEFEZENGTHIE o TB Y | BARICHS ST
WD Z ENRbnd, MNFREEFERESLS (IPP) b, ZOMEIZHESE AL R>TND, ZOET
A FEICBIT 2R EHH, AT O OR, IRETHERHI =R LF—FEXTH D,

IL—7EAL S OIRRIZET S 2-2
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(1)

#FEHEER (Economic Planning Unit, EPU)

PR RTHFDIL, EHICEROMBETH Y . HOT 3 /F —BERO RN 206 2 EiE L T
%o BPUDTZRXNF =BV TZ XX —BORZIRZ L TEY, EUI~ L —7 50
FEO—HE LTAREIR TNV D,

BARM 281 & U Cld, =% VX —BORDONLEE & I, RFRIEOT- D OWEA, B, 31
vl hOFER, MOz F X —|ZBET Dk E O L,
NEREOREZTEHEL TWDH 2, AW (Al XTI X) X IPP 72 EE it
7 2 —DORBFEES EPU OEHETH D,

IRILF—-J—2TFH /00— KE (KeTTHA)

KeTTHA 1., 2009 fFIZFR L SN2 E T, TOELEFDO LB X NVX—, FU—2 T /R
U, KEY—EROEELZRBITELZLEEZANE LTS, BT, 26 3 0HOL4FR
RS 3ODRMNLERIN TS

TRNF—[GOEBIE, TRAF—ITHNDBER - BIEONE L | B IMHEE I B
RIEZ R T 5 Z &ICh D, BAEIZIZ, ROZLziToTW5D,
'I*w¥~@$®&%&ﬁiﬁ%l*»%*ﬂ%%ﬁ\
DAL T D W O,
SAEDRBET D Y — B AKHEDREM, %,

TRAX—FO T, LFO 4 HHANRERELTWD,
E N LA ER (Electricity Supply Section) :

AEOEIAGICBEET AR L IOV T O - - B BARBORO L v
—, BIEEDOLE 22— VA NT I F VT HEIToTND,

BT )L X —E (Sustainable Energy Division) :

NA F~ A - KBGO - BT - d\ﬂ<jj IMOFAATRE = /L X —FHLBARE D 7= 0 DFF ] & BUK
DEN, 5D DHREFIRINEIT D=V F =R FE L R, FAERET XL — - =3
w%~%¢&§%&@%®ﬁ%%M®tw®%ﬁaﬁ#%éﬁoé%ﬁxﬁéﬁﬁi*wﬁ
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BEE
TR F P RETEBROBEHOWE L L a2 — bIT> TS,

= X BA% - #2558 (Industry Development & Regulation Section) :
I PEFE O & RGN BE T 5 4T & BURY

Bz A

EARN A

TIBEAGHEFE DY — & AKHED B
KO3 ¥—FH2% (Energy Commission) (2B 92 FIHOFRIE & 458

MESITA &£ &I8#} (Malaysian Electricity Supply Industry Trust Account (MESITA) Fund
Management Section) :

MESITA & 0EH, FE&ICLs7ay 2y bo®e=2) 7

CEH, FEEATIE, B
Wb, BEIIFEZED R&D « AMBIFE « EERBOZDOIRE /R 2 ZHE L TW\W5,

F 72, KeTTHA 23 F§ES 5 FA A e = R /L X — R AIEE K O XL X —Zh R F 20D B
BHA T 0 THIEEX, 241 HIlCBWTHAT 5%,

Ir)LF¥—F E% (Energy Commission)

~ L—y T EOENEEZ, 2001 FIZHIE SN [ZRX VX —FERE] ITHESEFHL SN
7T x VX —EH2 (Energy Commission) (ZX 0 | - FEL TV 5,

TR —FBEOREL,

B FEICET2H DL FRIIHOVT, TRLF—KRE~DBE %17
- A ERICR T DR (R, Hdfray, Zam, WHEERER) 23R, Zdd
- A F RSB T D BOR & E i1 5

Lo TRY, BOIRICESWTENGFEREFOFE LY — A2 ay bu—/L T 5T
b5,

B el E T~ )L X —FA% T (Sustainable Energy Development Agency, SEDA)

SEDA (Z, 2011 FOHAERRET R F —IEDOMIT 2% T 7 T rl BET /L ¥ — P38 T A

(Sustainable Energy Development Authority Act 2011) | ([ZESEEV. INTMHETHY . £D
FpEENL, FIT M2 £ - BT L2 L THD, L0 BENITIE, RO LS RIEERE
X HITWD,

TRV — KECOML O BRI . Frft rTREZ2 = R /L — (B3~ D BRI, HisK
R EICHTOEEITH 2 L&

YL—L FELBBEORRIZET D
ERESEABAREFRHELERAE
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222

AR R LT =T D D BUR AR O FEHR A HEET 5 2 &

AR R VX —FIHAHEL . R L., 3BT 52 &,

FIT i % 920, &FE, B, REL L, 20700 Rdis, 5 —4# - FIT BEEE®R -
WatOUEE - gk - BEL, T L CKRE~O®EZITHI L

ot = 1 L% — %f%%ﬁ%%mt\M%&&%%L%ﬁﬁ’@iﬁé*k
e = L X — 1T D R E ORHE & 2 D72 D 12 B e Bl oo s 1 % B
SFREARICHR R T D 2 &
%@I*w¥—%%’%L#é%ﬁ-ﬁ%-i%ﬁ%%ﬁw\%w%ﬁﬁﬁ%\E%
. EERICH LIRET S 2 &

iﬁizw% B Z—IZBWTRE L B 2 2 HBEFIAE /) BAFIEB & £l - ST
5T &,

E

]

mgﬁm

&
BEhEERE

Yo~ L= TR D FE/RE/IFEFIL. TNB (Tenaga Nasional Berhad) #:TdHh 5, TNB
ok~ L— 7 OEEE A TH 7208, 1990 FRICRE I, FEEEIT TNB, ¥
7U7MismmOSWMm$mGNkmmﬁtﬂv%Hi&mBSmmEmmmw&mBamw
iz B Sz, £7o, E, FLE, IELBERAIC—FTITIENFEEFILZ
O 3HDHTHY | EEBFEITHIEM 5T T D —F, BEFEEL O EFE
S RM SN TEL ORBEENSBALTND, Thbb, ROX ) RiEEE 2> T
Do

BAERREIXR
=

% E IPP TNB iy
AT TNB

Al & DLs TNB DLs

HHH : Energy Commission &} % H 2§l A8 [ /ERR
B 21 BHAEXROEERE
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= ZC. BlEH¥E (Distribution Licensees, DLs) ([ZOW T, TR LF—FELOEEHT X
HENET L —UT T CTHAE 200 LD F 0 FET D, 254k, BRI, KA T, T 36,
K. KApG¥ERER 7 EPREBERT LA L THOLDORHFERRFEDT v MIE MG LT
WD, BERIIZIE, £X 100kW FREEO/NEALD H O HHEE MW O KB b DF TS EX
FTh D,
223 EBAEYA—I2BTARBTEDBE
(1) & E

B X —IZBIT HREEEDOBANIL, LD LBV | FEEFELAEBEFEIIOW TS
BRBESNTVD, WTFROFEEL, TR VF—ZEENORFTFZIGET 2LERH D,

THRNAX—FEESNRITT DENFELEORIIIL, RO LI BRENNH D,

& 211 EMERICEIBHEERFOE

1. Public Licence a. —fRHEE I TE LA | b. %é?é LB hEENEMS |c. aP xR E0ENE2 R
ARG SR ) B R NN WZHRFET 5 b0, WTEICHFEAICKE
L. BAZMAIHE | 4] . TNB 043N > SESB | 4 : A7 58 % %3 (IPPs) L. REIEZRTTY
Wwiobo, e THNTIRTET HHD,

Z DSFC HE N FTEE B« KL [EERZEHEO T A L
B EEITETRO % My B AG
LB,

d. BASHPOHEA LB L &EHITHMO |e. BAERMMBEZ RV —ZANWTHELLE
%fﬁx%%@é%%%%E@%%®i ﬁ%$ﬁAﬁ»A%¢5%®

IZHRAIRET D B D, #l  FITIC kA7 ay=r bl
Bl KL t v b7 VA HiEE O Malakoff
Utilities &

2. Private Licence a. BOFTA - BET 58 |b. ARG STV (o #RBUG, L. BRS
BB L | M Ty —7 A8, | HSCAFEMOZDICK | ST -MHNRREEE T
FBEBLEBNZADL | EE, W, BE, | BE2T 00, HOWEETS 0,
DIEENTHET S | B3P+ 5BIEHL80H
b D, EELNTHS B0,

Z O FECFE NG A RE N N : . .
fﬁg_gﬁ?%mﬁai‘; d IV FXCHANRET R -5 HWERELR EORM T HONCHFEHA L L
LY. THREEITO DO,

{8 : Energy Malaysia, Energy Commission

Fro, SAFREO T v A TEARMICFEICEAD L FH@ETH Y . L TORTRT L D Rk
UZTR > TN D, BFFHEEILA T4 o TiToiL, EC OH#FFZE% (Licensing Committee)
THEHEIN, TRAFXT—REOEBELHEDLZ EICLVMEL, REEVNRT T 4 — %233
IRk oTHITEND Z DD, BEC OEEL (Guidelines on Procedures for Licensing
Electricity Supply 2015) (2 X% &, AGRIZD 2N O & ME & S, FhiliT=
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KX —4 (KeTTHA) D), #RFEFHEE EPU, HIGFEUN, BREEE. TNB, &L &R
BENDEEIND, T, HEEORMITEEFGA O3 » AU ERTE SHTWDR, Zh
LEMOMBOARNYLETHDL Z L a2BEZDH L, FEMITHFEERBINICEKE L 0F
AN E A TV AMENR S D L HEIND,

Hi# : Energy Malaysia, Energy Commission

H 22 BHERRHFHEOTOER

S FFIZH VN T Energy Commission 23RFT9 2 FHHIE, BEHHRTE 1990 & =L ¥ —FBHIE
2001 [IZEASWT, ROBDNRDHDH EESND,

1. Promote competition in generation and supply of electricity to ensure it is offered at reasonable
prices.

2. Promote and encourage the generation of energy for the economic development of Malaysia.

3. Ensure all reasonable claims for electricity supply are met.

4. Ensure consumer needs in terms of affordable prices, security, reliability of supply and quality of
services are met.

5. Ensure the licensee can finance the activities as set out in the licence.

6. Encourage efficient use and supply of electricity.

Fio, WEOBEWENBHEEELAET D LWV BUFFEHIE SN T, ROFHHZEIN
E)o
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1. To increase fuel diversity and reduce dependency on a particular fuel.

2. To use renewable energy such as biomass (e.g. palm oil waste, sawdust), industrial waste (e.g.
industrial waste gas) or solid waste (e.g. municipal waste and landfill gas).

3. To use efficient technology.

4. To use technology and methods that are efficient in energy management, and provide value-added
services to end-users.

5. To give efficient, economical and satisfactory service to the users.

6. To use environmentally friendly electricity generation technology.

7. To encourage the growth of new methods.

IPP S H ~DFERFFOY 7V % AR D EC &2 5 #kF: L Appendix 2 (127”7,

(2) SNETORMBEEXS AERE

B ST, BB~ L= T HICB T, 20 D IPP HEZ DR EBREEALEHEL TV 5, =
M OEFHT 1,730 77 kW T, 4 92,0006Wh 58 L T\ 5,

FEITAE LTE, 2N A R A 7 VTEARLEZ HD 505, —FIIFERRIZARR Z —

-

NZEDBHD, KT, KT EBLEENTND,

JL—C 7 EAL AR OIRBIZET S 2-8
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# 22 $EBIL—IFICBT5IPPEEXEDOREALA - 1HiE - REE (2014 )

H# : Performance and Statistical Information on Electricity Supply Industry in Malaysia, Energy Commission
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(1) SHfEICRonhf=ZREEXIG

IPP 5 DB AGERFRIZ BT, 2D EDEICBWTHBER A B D DR
B Thb, 22T, v L —37 T 1990 AR A 7= IPP RO A M FOFREIZ O
T, BAZSE EE D IPP F3E 2 AT OIS HFSE L7250 s Bl %,

<IPP E A DT 5 >

1990 iR DR, ~ L — 713, BERBICL Y 2EREFEOR RN A5,
B DfERENILEN T,

Bz, =L —3 7 2ERIENSIEX AT DI LTV - FDI OLKRIC & 5 T3
WD, BHHEITERN A 7T L THERARAAERZTH- T,

1990 FOENMGEIL, BN EZRE L, 2R OIERZ 1305 B E
2 TUN =,

1992 4F, KREFLZEENEE L., ik 2 BIEDIEMEIE L=, Zi1ud TNB OfF
FEMEIZBRI 2 BIT T, INB I L DM EZ2 &b HE, IPP 7'1 /T A& si)IcHidEd
BT EIZOlNnoT,

<1 H D IPP F>

IPP FHEDRNENT T U ASD &, INENFRE LTz, FROEWBIR 2 %7 v 3
VROV N—T NS 1L, IPP SRR R LT,

ZOEIHOIPP HEIISHTHEILSN. L — T O KB OEENLET 2T,
72720, IALICH 7= 0 EFEEOFFITER I N2 o7,

F7-. 54F 44OV TIZ, TNB 28 10~20%D /0 #kkE & LT LTV,
BT BB OREFEIC S 72 > TE, BUFOE RN S i Tz,

PPA (X, Take or pay F 7= IXEER &L (fixed capacity charge) (2525 H DT, TNB
IZIE, BIEADMENEZ D L TAL T HRENBE LT,

NSO IPP IXTT_RTHAKIITHY . Petronas O LR 22172, BREMEIRE D U A
Z1X TNB O&AH L -,

ZH 6D PPA OFEEEAMIL kWh H7-0 13.7 775 15.5sen (1 B =1/100 ¥ ¥ v )

! “The IPP Investment Experience in Malaysia”, Jeft Rector, Working Paper #46, Program on Energy and Sustainable Development, Center for

Environmental Science and Policy, Stanford University, August 2005
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T, TNB O HEIOREHAM L D IZHNICE WD TH o772, BHait 21 EF OZKIHA
R EE T, WMFEEEE IC L AR B 1T eV, ZAuld, SRR SN AR L 0
KEL 5@ x% L, BERINERET 2R N"H -7,

IPP ~DANEEARDOZ M & MHI T 2ik45 & LT, EEMZEE (NDP1991) & Hifkis
Bk (New Economic Policy 1971) M3& -7z, T XTHO~ L — T ENOEZEIL, 30%
UER< L —RBEARICED b0 TRIFNER Do Tz, 52, Hxbahian—
fr— & LT, SMEEARIL, WL OIS 7 # —I28\0 T, 30%LL EOEAR
FEECRWI EEENTWE, 722U, 20— T, FOREX TR DIIRA 7 &
NHI5HHDOTHoT,

90 AL, AEBELEDOBEIZOWT HRIEEDOHIFIN S 7=, L., fEERMICWT
O IPP FHEE LANENS OMEITZIT T, 90EY X v M E2EE&ZERN»OH
ELT,

IPP O N\ TAGHICHERE S HL, 1993 4E 4 A5 12 ADRIZ, £ ETD 6,000MW O
RRBAEICKT LT, 4,15TMW OFBAEEN PP IC L BN Eiz, TORE, ik
Rl T, 7TV TBEEMOFTO 1997 F 1 AIZiX, V=7 <= 003 50%i< I
EL TV, L7z2i-> T, TNB IZHRIOREFTOEIRZIEIL L, EAZREOH D PP
MOESIOFRELITIREL 72D, ZOMBITT Ly v —R30ho T,

TNB I% PPA O EHEBHEMOBFAZE 2 HLE L TV, YHFD = 2L F— KEORKRIC X
D, TNBIZ& > THEME LS TV FECEFEICEHE L, IPP #2720 BT O 1%
T A Z LA EY LT,

<7 VT EEGHEOR A >

ZOXIIRBMD KT 1997 427 RIS T VT BB AE U, BUfFIZ A L —
k& EEMEN S EFHENICEIT L, VX y MEIFIKIEICTEL, SRS 7 7 v
2 L7z ZTHICEDVEBNEELELIAL, V=T~ —U 3 EBITIER LT,

IPP B30%, WA E AMEEEZHEH L T ieho ol KE e A—T i
WEL72, — . TINB X THEEBEBE D 40%05 RAETTHo 72720, REIRE, IPP ~
DEVSFANEB A T RABEZA S Z Lol iR E LT 2 221 . IPP
SOSHNNPEBIET DR B FAEL TV D,

TNB %, B PPA OFRWEITH T L13ET, 2 IPP HEF IR L, BEHMO T
FHEIE L PPA ZHRIOHIRIER & » FCTiRE L7, 1998 4 10 HIZ IPP FHEHITIZ D
RREZIES Loy, A OFERICRHT 2 3 WIR A 2 BRIER 2 Z LI AE L,
ZOERTES o L LU THEBLIN, PPA BIRICIIEEIZ RSN o T,
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<BEfEEL~H =72 IPP>

TNB X 1999 4EE | TIT BICEIF L, 2001 £ 2 AICiX) =7 ~—T RN LU
Lﬁoﬁobﬁb BB FEAE S5 HIZIE, 2002 RIS~ —2 U0 10~15% & L5 7)
SACRE D TR 72 STz,

TNB I%. BEFF IPP 75 OB INAUFHE. BEAF IPP F3EE 12 X 2808 IPP 2., i AR
Y —IC X AEH PP HEOR Y A A A X — LT,

:ﬂ%@%ﬁwmmm%mfm\%lﬁmpkwﬁbﬂmﬁﬁﬁwﬁ%f%%ﬁ&é
Nz, £7-. INBIC X VHEADBWEIZHKD b, T4 T U T 1 BERECR
ﬂ)17®Aﬁ@k®$@ﬂWD AENT, F1-. —HOFEEY X7 1250 T IPP
ICARBESE LML BN,

PPA lit& DAX FIZOWTIE, RD K9 RIS T,

(a) TNB L BUN D, PARERKINCBIT 2 51 R OHER

(b) IPP Z2KIIEIR T I 1T DB g DL

(c) WEEI DG - FAEOFEREIC K 2 FreFEEF O & IFFRIE Y DIKT,

<7 >

01O PP FEED EOREOFIIEZ HITT=0NIRHATH S, Ex OF R OHE
KINDHLELLTE, FHICHVFIERTh-TmEbhd, ZRHO IPP DAR
P—1F, BEETORIEZ Z—I2E EE 0 HHLIPP FEICHERMTH S,

IR KRB OSBRI 2 B2 & W O YR DOBER AEN LT 5 & 26D IPP
FEIID ThHoT L F R 5D,

TNB O REA & u— B VEARIZ L D IPP ORFIZ. [ENOLERETS ORI OB S G
LA THo T,

LU, IPP FEHICAFTE-ZNTI~A T RAOEHETHY , R LTETE-
HEMEIT, TNB OB 2B S, ENFEELZOAMELEKL, (E2OEFEOZFE
IR RICET D 50 & 137> Ty,

L, 2N~ T ABEZRTWEICHFINDRZ L O TIERVY, EHARRICE
% FDI OikiEE, ENHE., GRS L TORFERBOE L T 25 &, @&
IARY —REIRTHD BV D,

IPP BEOREINRENEDO T ATHY, FT-NETT7 7 AT RSN &%, TV
BB A A=V EBET RN -7,

TL—L7E B OIRERICET S 2-12
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IPP B2 25 HE S AL, T 72 B8P & R 7 < SV E o TPP OB & L3 25 & |
AHETOBAIC b BDD BT, ~ L—7 TORBIT) & BIEL TV, B
A UMIRICAEF LT D 7t 2 b IRETOPNRL FEEDaI v F A
MAREIRT % A = K 5 b LTHERE LIz T B B,

PLERANBOFHE T D23, ENICEBWTHHEHO IPP FEDOKA LR INTWD AL
b WMEITRAELEMEEZRET 2720, UTFTOXH7extianeEohnTtng, (=rL¥—
ZESERIED)

22T, ETEEEOL 2E NG ZERDZITOND L), XX —FEXITHH
DPPAMNLVEHER L DL 72D X I RGEEE - TETWD, Hd PPA TiE, SR T
VANREIL, TA RTA UBRENTE LD EIRoTREY, R EBHAMED M L & AR LFZED
B ZHSZENTEDHLIITR>TND,

H1=72 PPA 1. ERNOMEH LR 5Z LICHbEFELHLTRBY ., IPPR¥ENEUIcEH A
HL, BEREDOHNREARFIRZGSZ EICHBRLTWSD, ZRHORE LI, BHOW
B, B, TLTIPPREICE > THRIREE 2213 TTH S,

ZDORBDO PPA I LY | IEEF IR LTI, K0 27BN RI i Tnd, &6
2. TXRAVF—FEENE A Lme MU I L0, BEEEMEEmE S, EEEDa A
Nz B2 L2 L TWD,

IPP 235, BHSE, £ LU THRKHEES . TXTOBUREIZE > TA/HE 2T 5 2
LR, =X —FBERIF, MREEDOE 7 X —OBEICmITEE R REE R L
TW5, ]
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K 2-3 BEDEEZNOMBELRASh-HER

R A LLR D PPA FH D PPA R O EEME
EIIIEAZK) | Take-or-Pay DSAF:C, TNB (I, | Take-or-Pay [ZERM S 72220 | PP %, | Hfif - fEmo o L VIS ERE
(PPA) DFERR | EEIMEAN R T2 E S, IPP 2> 5 | capacity & BB/ EIZESW = EZT D, ST,
BHEGEANT 50> PP ITHEE R
BN D DDOWNTI L AR DN o
7=
Bsher ) EOBHRNBFEOBGE | B LR OHEOBNENMIERLEL o> C | BAVAT LOREa A MK

XvE<<oTnb=oH, IPP
TR 22N AZS TN D

Wo,

P E R,

FELHI -
FRALE - Blis

51~ 3 fio PP £ Ti,
ZOFRRSIAT VAT BRI

MBET VORE L TEAIILE capacity
rate financial (CRF) OWJEIAFLIZ ISV THilTHE

RRFEEOIA T, FEEEHO
(A=Y R

TS | T, L LTz sz,
FIFRE DA AT 47 - X—ZHfHil(Incentive- Based
Regulation, IBR) FIZIBWTIiE, T4 H DO5HEl
FlgiI=r V¥ —FERIIRESNDLZ L L
720 BHEYUE DB ORI FEHO—D L 2 5,
TEEROEM: | 85-87% 91-93% FVEWTRA T T ¢ R
TXAZEY X, REELSES LV IFENTH
T LT EHEERL, BEIX MO
IR 55,
IO . | FENAT U TV LHEBEINE | FPEABIOHET v -V KR, BiEIC | 77 MEAOBRN LA H

TOT— | TUT—YEKBET, 1300 | DT 4-6%, BEIZONTIE 7T9%DFR | & LT, fFFEEZ FiIFTwn

5% DHFREDHFRES N TV [ HEERE LT, %
770
REBITOFRE | FBUE (TRE) REBIZ OV T | KB CHM /A AT, BRI, FEBETORMNEEHRT D Z
IR e IR E R L, o I RALIRE AL 2L BT O
o P HEE B AR AL DB B FEA T D
o FIHASE R B i R EEHLEHSNDZ &
o P IEER IR R NHERTEXDEH172>TW
D,

HERE | AEESICHE TERVWEA | HFEFHEOERSTIM(L S, ROGAHISHE | &2 kT2 L2k D,
1%, BEFEOFERNITETD | SNDEXTLT 0 OEFEI/REN TN D, FME & B EARA A B LT
272, KBRS ICIS T E AR VES W5,

- BB OWIRICER =54

- BN Aok LT3 A

B EDOT RA T T NF Ny RTT 4 B
TEXRD-o 1256

c FEERHELSS

ENEEva] RO FHERARAEL TS, | HbBHF LW PPAICEWTIE, RAH TSN | Rl oRAEICE L TAF
TNB (¥ ¥ X3 T 4 B x| BAELESHAOTHNE., EHLLD0Y A R | R AT LABEASNEZZD,
HoOMERD T, RO XV BEZ T - EBET 52 | TNB, IPP FHEH L HITRYR

Lot NRIENT 4 BZTDH N
IPP 735228 % 5 T ps R B LA B AN | < 7o T D,

Aid. TNB 28 IPP FHEF OAMBOIRK & A

T %, HOHRAIE, FOABEEBILR,

W&MiE | W% DSCR (Debt Service GFIE 45 5 55%, DSCRIZ 12705 125, | Y AT LD FEE = A+ MK
Coverage Ratio) 28 1.75 7225 | OfICH Y | K VAR REETEL o7, | SNLTND,
3.56.0MICH D . BEFIET
R TIIR DT,

ARFARITE | A RAMERIE USS 87.5 /tonne T | 4 R Ak US$87.5/tonne T, FHE(LEI 42N | BEBEMETLTWA,
5EBMAS | LRSS 22-23 sen/kWh T | 18-21sen/kWh & 72 ~7=,
Hotz, FUNHBBE TR b STz, T7b b,
- BN ) AT DI
- ETRRRAA A
- W1H1iE#R H (10D)
- 7% B 44 H (COD)
HAFRIZL | A Ai# RM44/mmbtu. (230 | F AHi# RM44/mmbtu 2BV T, FHELEHE | EBEHENE T LT D,
HEEMEE | T, FUEBME DS 45-47 sen/kWh | 23 34-35 sen/kWh & 7257~

Tholz,

{8 : Energy Malaysia, Energy Commission
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2.31

EB/BIL—VTFORNTE
EOTHOBRK

EEHTHEELITO TNB ik, REMAOEEEISHLHS L L, BUEITHE - & - ilE
D E TR LT DDA E 2o TS, ~ L — T EIE. A, I%ﬁxﬁtwﬁﬁ
ICEENTWAHOD, BIROFEENIES 2N ERTRINTNAHTD, 1980 FR1n 56—
RTAXNF—DLZERLE X > TET, ZORR, AMEKFEITERT L, RERT AL 21K
T2l ERoTWD, —J, 1990 FEARICHHE DA R BB L 720 | BFEE ~0 RHEE 4
DEANHED DIV AER, NI ERAL PP BEEAFAE L TRV, TNB ORESLOHRHE
B, EESEARDO 13 UTER-oTND,
PEHOEAFEIL, 1ZFT100%TH D,

VS EOE S RMIE, Z A EIJNHE (EGAT: Electricity Generation Authority of Thailand) 35 &
OV U HR—=N DT =7 Nt L OEBSERZIT> TV D,
PR~V L—UTICBTLENA T T ERKIIRT,
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H# : Performance and Statistical Information on Electricity Supply Industry in Malaysia, Energy Commission

23 ¥RIL—YTFDENVARTL
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B L—V T OBBNEROBRIITEO LB THD, B — 7 FTHIL, 2008-09 FED SR
SRMERSLIE . BAE 3% AT OMONREZ R L TWAS, F-. BHEIZE UHIM. 4%EF#% O
O Z T TV 5,

£ 2-4 ¥BIL—YTFDIRILE—INFTVR

2008 2009 2010 2011 2012 2013 2014
Maximum Demand (MW) 14,007 14,245 15,072 15,476 15,826 16,562 16,901
Total Units Generated (GWh, TNB) 27,691 29,608 27,689 24,018 26,329 24914 28,409
Total Units Sold (GWh) 85,616 82,443 89,621 93,713 97,256 100,999 103,449
Sales of Electricity (RM Million) 22,555 26,388 28,020 29,273 32,464 33,857 40,202
Licensed Installed Generation Capacity (MW) 6,346 7,040 7,040 7,054 6,986 6,866 6,616
Total Purchased Units (GWh) 68,091 63,156 73,830 76,887 81,733 86,767 86,335
Total Units Exported (GWh) 1,152 166 88 73 13 17 17
Total Units Imported (GWh) 0.1 0.06 0.03 225 100 220 22

H# : Performance and Statistical Information on Electricity Supply Industry in Malaysia, Energy Commission

WICHREXHBARETH DM, TNB LUISOREFES (PP, =V =3, HFIHE, FIT FH£H
E) EAbEDLE, ROL IS TND,

& 25 ¥RAHMORERMEZE (MW) (2013 £X)

KA | RAHAR| A il Bim  (N\(ATR| Ot A&t
TNB 1,911 4,955 - - - - - 6,866
IPPs 20 8,069 7,200 - - - - 15,289
Co-Generation - 806 - 3 84 - 893
Self-Generation - 31 - - 577 307 1 979
SREP/FIT 9 - - - - 2 67 78
SUBTOTAL 1,940| 13,861 7,200 - 580 455 68 24,105

Hi#t : Malaysia Energy Statistics Handbook 2015, Energy Commission

WE6FEMOBEICBIT 5 RNV —OHHKIE., TEOLIITHRoTWNDE, RARTAD
RIFERNE OVONREETH L0, TAEFEORD D= DICASHAIRKINCT 7 bT DD T
Wb Tunb,

2-17 TL—LTE SISO IREIZET S
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Fuel Type 2008 2009 2010 2011 2012 2013 2014
Hydro 6,669 | 24% | 5916 |20% | 5227 |19% | 5950|25% | 5524 |21% | 5392|22% | 4,111 |14%
Natural Gas 20,979 | 76% | 23,658 | 80% | 22,337 | 81% | 15,915|66% | 19,558 | 74% | 19,394 | 77% | 24,298 | 86%
Medium Fuel Oil - 6] 0% 686 | 3% 86| 0% 128 | 1%
Diesel 43| 0% 34| 0% 19| 0% 1,468 | 6% 1,161 | 4%
Total 27,691 29,608 27,689 24,018 26,329 24,914 28,409
HAL : GWh H{# : Performance and Statistical Information on Electricity Supply Industry in Malaysia, Energy Commission
100%
90%
y @ Diesel
80% @ Medium Fuel Ol |
70% :
5 60%
S 50%
<
o 40%
30%
20%
10%
O% T T 1 | |
2008 2009 2010 2011 2012 2013 2014

H{#f : Performance and Statistical Information on Electricity Supply Industry in Malaysia, Energy Commission

H 2-4

EEIL—VFDIRILF—ZIYHIR

FMIFOBEEITRED L5 ITHERE L TRV . BRI —flibis, mse oz sdic L TN

fHZdH 5,
& 27 ¥BIL—VT7OENEER
2008 2009 2010 2011 2012 2013 2014
Domestic 5,750,325 | 5,938,095 | 6,128,224 | 6,288,281 6,456,647 | 6,503,417 | 6,710,032
Commercial 1,110,718 1,164,959 1,224,414 1,281,108 1,334,371 1,334,856 1,404,501
Industrial 25,330 25,663 25,580 26,203 27,599 27,954 24,852
Public Lighting 45,037 47,715 50,122 53,075 56,715 61,121 63,340
Mining 13 15 17 20 22 27 29
Agriculture 906 996 1,080 1,166 1,241 1,494 1,574
Free Units n/a n/a 2,218 2,264 2,271 - -
TOTAL 6,932,329 | 7,177,443 | 7,431,655 | 7,652,117 | 7,878,866 | 7,928,869 | 8,204,328

H{#f : Performance and Statistical Information on Electricity Supply Industry in Malaysia, Energy Commission
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HRFEFE /I BOHER TId, BF L FIER, — by & B2V T 6— 7% B DM UL T

%5
K 28 FRIL—I7ITBETIEERMNKRTENE(GWH)
Sector 2008 2009 2010 2011 2012 2013 2014
Domestic 15,810 16,792 18,217 18,916 20,301 21,601 22,350
Commercial 26,939 27,859 29,872 31,755 33,218 34,878 35,801
Industry 40,511 36,261 40,071 41,449 42,047 42,721 43,380
Public Lighting 956 1,078 1,046 1,139 1,235 1,302 1,370
Mining 34 47 62 75 98 121 133
Export (EGAT) 1,152 166 88 73 13 17 -
Others (Agriculture) 214 240 265 306 344 375 414
Total 85,616 82,443 89,621 93,713 97,256 101,105 103,449
H# : Performance and Statistical Information on Electricity Supply Industry in Malaysia, Energy Commission
120,000
100,000
Others (Agriculture)
= 80,000 u Export (EGAT)
= = Minin,
g
<. 60,000 0
3 = Public Lighting
((D“ 40’000 ® Industry
m Commercial
20.000 = Domestic
0
2008 2009 2010 2011 2012 2013 2014

B 25 ¥BIL—T7ICETLBEERBHRTENE (GWh)

ERBHE L, — Mt E FEEEHDNRAKEIZH Y | B, BEARRSHRESNLTND, -,
2013 4ED D 2014 AED RIFIEA KR E < 725 TV DAY, —IRTFR VX — OB 4 & Bl 5 7=
HDOBUK (Subsidy Rationalization Programme) (2 X258 ThH 5,
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#F 2-9 TNB OEH¥ <& (85t B )

2008 2009 2010 2011 2012 2013 2014
Domestic 28.0 27.7 27.7 27.6 28.8 29.2 31.2
Commercial 39.0 37.7 37.7 38.2 40.7 40.9 449
Industrial 29.4 28.8 28.4 28.9 30.9 31.0 34.2
Public Lighting 20.7 20.6 20.6 20.5 215 215 23.3
Agriculture 38.0 371 37.0 37.2 39.8 394 43.2
Average 28.8 31.5 31.3 31.7 33.7 33.9 371
HAAL : sen per kWh High : Malaysia Energy Statistics Handbook 2015
50
45 = Domestic Commercial Industrial Public Lighting Agriculture
40 —]
_s— —— —8B— B — — —
é N+ —— — — — — — — — —
=
g 25 - — — — — — — —
Emf
15
10 -
5 .
0 -
2008 2009 2010 2011 2012 2013 2014

B 2-6 TNB DEOHEDNZEE

B L= TICBIA2ENEEOTPHAEZ =RV —FRESEEND TRICHET 5, 2023
HFFE Tl 3%R1%. Z 0% 2030 £ % TlE, LS%FIEOMOENMAE SN TV 5,

JL—C 7 EAL AR OIRBIZET S 2-20
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£ 210 ¥BIL—CFICBT2ENTEORETA
Higt : Peninsular Malaysia Electricity Supply Industry Outlook 2014
24 BETEIRLF—FAORES FIT

241

BARREIRILIX—FIAICHNDBEEK

~ L=y T EHTORAERMRETRLX —OR 0 AL, 5 8 Ik~ L— 7 3HE ] (2001 —2005)
(ZFHDUNZ 2001 0 TN AE AT BE= K /L X —7"'12 77 A (SREP : Small Renewable Energy
Program) | TEAK(L L7z, FAFRET RV X—FEEICBEET HBOEERETH D, £
D, T8 9 W~ L— 7 3HE] (2006—2010) 1238\ T [FEAATRE = 1L — i A2 )
(REPPA : Renewable Energy Power Purchase Agreement) (2555 < B5| G038 i S 4v7z, 155
10 k= L— 775 (2011 —2015) CIREEAMAS B IR EZ (FIT) OEAN S 7ddr, 2011
. FIT OBAZGLHEAERET VX —ENIE S, RFICHITS Nz, ZOBERICE
YL R RE T L —BHIETIEIC A D S Rt vl BE T p L X —PHIEIT  (SEDA) 23ERAL &
. FIT OEEEHZIT> TN D,

AR AL —IECEEL T, RO XS i LT —0EARIE 8T 5
ﬂ/cl/\%)o
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Hi# : National Sustainable Energy Framework and Policy, 2nd International Sustainable Energy Summit
(ISES) 2014, March 2014

H 2-7 BEARIRLF—ZICEI{BEARIRILI—DOEARE

Fo, AT AL =R O R —NRGLE~DORE T 572912, KeTTHA 23
BHEL CENOFEEN OREFREZ ST IOROL S RMBIIA T 4 ThiR 2 B>
/Cl/\ZDo

1) BARRIRILT—ERZAV-EERXRICHT HMHIRFFEE

WA T AL NAFH A K, HEWRETEY, KT GOMW LIT) FEDOfFARETE R
N —FPRE O REEERE (IR RVBMERR) 2 I T D428 L, ROFGIHTE %
%,

O  JeEREFICKRT D 10 SISO DT EFLORER « RENORE G 4 & JetEn) & E R
SNHHIME o) ki 2 BEAE Y. RIS OFTE» HEEET 5 Z L ve]
HEE b, £

@ —EOEEEH KRShi7rv=7 MIBRT D THER. 770 b, M, %0
LEOWEANE) (2B 5 FMOBETEENI T D2 EFHD 100%I5%0 © xtREE O AR
(B CRRBLR SIS 20 B DS FTRE, EERTEIL N D 2 5613, IR ZE T T2 £ T
Fe1E 0 HAATRE,
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2) TRLF—REY—EIFHBREHEIIHT HHFHGIEE

Bt EHEE R O LR E M AR S E L7120, =3 F— e —E AIGRHEIcR LT
ROFFHIHTE 2D,

© SEEREFNIKT D 10 FERITOT D FFHRORER « REMLOBRE &4 &SR &%
SNHHIM CelEBif) (kU 2 BHAEEZ, SeEHIME OGO EET 5 2 L3 A]
REL 2%, 72T,

@ ERINTHEEENCBIT S 5 EROBREIRENCB T 5 EEBO 100% 5% : x5
DEAEIT B TRRBLRT RIS D IEAD Al B, EERTIEE H D563, ML T3
% ETHIEY D3 ATHE,

3) Tax Incentives for Companies Investing to Conserve Own Energy Use

A DA 2 =00 F— OB HIREAT 5 BFITH L, ROFBIFTE 21D,
O ARBSNFEOBREMITOWT, SEMIZDIZY 100%DHE B HTE 21T 5 .

4) 1) — B (Green Building Index Certificate) ER1GEEWIZ T 2FEFFIHEE

TV—=rT 7 )= k&KL 7280, BUFIE 2009 45 HIZ7 U — @GRS (green
building index, GBI) Z¥&E A L7, BEMIZBITH 7Y —> - 77 /anr—OF HEEZ B
&L, ROFBIHEIEZ TS,

GBI ZEH % B L= B OFTA E 1L, RSO - DI0 3 L= 3& 5 A 100%08;

D% =T B D, TR OEFE OB G TS H O B A WEETRE & 72 5,

—ODOEMITHKT LT 1R ALD,

GBI GER] 2 i U 72 5 £ 72 13T EPEDIE A 1L, P HERBIAIZ 220 2 FITHERL O3

HEZ oD, HEEEWE L IIEEEEOFAHEBIRIC OV T, 1 EIRY 2,
(2014 45 12 AIZHT)

—

ZID OBHIRBIFEE L, ~ L— 3 T REZEB¥ A — Y U 7« (Malaysian Industrial Development
Authority, MIDA) 2R FHiE EOREELH Y LTV D,
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2.42 FIT#HIE

(1) FIT HIEOHE

FITHIE X, Eio B0 2011 FOFEZRLF—ETEAIN, 201241 AN A X — |

LTW5d,

RN IR, A Y ZEORATHEANL Y D L 72> TH Y | ELEF ¥ (Distribution Licensees,
DLs) (2. FIT % iS4 (Feed-in Approval Holders, FIAHs) 723% % L 7= Al fE— R /L ¥ —
BN —EMHBEAT LI L 28EN T2 TH D,

B0 NI A RN T T AOEEIT 16 4.,

Z OHIEIE
/KT ERBEE (PV) D

FEEITIEIZL D &
AL 21 F Lo

TW5, BV fiik%IX FIT Rate & L CEINNTED D, F£7-. FIT iFHfS#E 1L, SEDA 2°

AT DAEHEDOZEA D Z & 2457,

KEGIEDBE NI MRV TIEL 2012 FE- O il FE 3 FH BA A LARE S [B1 D R L M Thil TR Y |

Z DMK ITINH S TE TV D, flik&IZIE

7"7-
=~

'a%ém
EE AxX

- BN ISATTE D PV E Y 2 — L DIEJ.
« ENRIREEMS (BT 22— VRO o3 —%) OF) Rk,

DI=HODRFRIFIDHE LN E EITND

(FROTEZR)

% 211 FITHEICET32XBAREORIMENZEE (RM per kWh)

MBS LW RS BN G2 b, F

Description of Qualifying Renewable Energy Installation Jan-12 i Jan-13 | Mar-13 | Jan-14 | Mar-14 | Jan-15 | Jan-16
(a) Basic FiT rates having installed capacity of :
(i) up to and including 4kW 1.2300 | 1.1316 | 1.1316 { 1.0411 | 1.0184 { 0.9166 | 0.8249
(i) above 4kW and up to and including 24kW 1.2000 | 1.1040 | 1.1040 { 1.0157 | 0.9936 { 0.8942 | 0.8048
(iii) above 24kW and up to and including 72kW 1.1800 | 1.0856 | 0.9440 i 0.7552 | 0.8496 | 0.7222 | 0.6139
(iv) above 72kW and up to and including 1MW 1.1400 | 1.0488 | 0.9120 { 0.7296 ; 0.8208 | 0.6977 | 0.5930
(v) above 1MW and up to and including 10MW 0.9500 | 0.874 | 0.7600 { 0.6080 i 0.6840 | 0.5472 | 0.4651
(vi) above 10MW and up to and including 30MW 0.8500 | 0.782 | 0.6800 { 0.5440 i 0.6120 | 0.4896 | 0.4162
(b) Bonus FiT rates having the following criteria (one or more) :
(i) use as installation in buildings or building structures 0.2600 i 0.2392 { 0.2392 | 0.2201 i 0.2153 { 0.1722 ; 0.1550
(i) use as building materials 0.2500 { 0.2300 i 0.2300 { 0.2116 i 0.2070 ; 0.1656 | 0.1325
(iiif) use of locally manufactured or assembled solar PV modules 0.0300 i 0.0276 i 0.0300 : 0.0300 i 0.0500 : 0.0500 : 0.0500
(iv) use of locally manufactured or assembled solar inverters 0.0100 i 0.0092 i 0.0100 ; 0.0100 i 0.0500 { 0.0500 : 0.0500
L : SEDA
JL—L7EALERIEDIRBEICE TS 2-24
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FEOEBE OJFE X, HAEFREZRLX—7 7 F (RE Fund) &M, EEE DA
I DR OE IR B SNEERE I K-> T TV 5, IREREHE X, FIT il
FE AR T — R TR D 1% Th o727, 20144 1 HIZ 1.6%I2E EiF &S <Tn b

(2) FIT HIEDERE

FIT il B OEHBRAG LR D AT R /L F —RERMHEA R L TRITRT,

£ 212 FITHECE IS REEKB TS Y FORKBARE (2016 £ 1 ARER)

. Biogas . Blomgss Small
Year Biogas (Lgndﬂll / Biomass (Solid Hydro Solar PV | Geothermal Total
Agri Waste) Waste)

2012 2.00 3.16 43.40 8.90 11.70 31.59 0.00 100.75
2013 3.38 3.20 0.00 0.00 0.00 106.84 0.00 113.63
2014 1.10 0.00 12.50 0.00 0.00 64.94 0.00 71.63
2015 0.00 5.40 12.00 7.00 6.60 20.90 0.00 51.90
Total 6.48 11.76 67.90 15.90 18.30 224.27 0.00 337.91
HAT : MW i : SEDA

FIFERIZ, FIT $EICES BARRBT AL X —RERIFIC L DIBREBEOFEE 2 TERIRT,

= 213 FITHECESCREBRB ISV FOREE (2016 F£1 ARKR)

Biogas Biomass Small
Year Biogas | (Landfill/ | Biomass ( Solid Hydro Solar PV |Geothermal Total
Agri Waste) Waste )
2012 98 7,465| 101,310 3,235 25,630 4,714 0 142,452
2013 12,217 9,478 | 209,408 11,144 73,032 48,416 0 363,695
2014 19,772 31,844 | 226,196 4,348 64,550 178,330 0 525,040
2015 16,626 33,632 120,199 18,090 35,283 240,235 0 464,066
HA7 : MWh High : SEDA

S HIZ, FIT I ED < A ATHE T AL & — FERERR A 1C & £ R CTHI S viz —ifbiiss
PR R OHEREZ FRITRTS

£ 214 FITHECE I RERIB TS FTOREICK S COHEHEIRE (2016 &£ 1 AR mA)

Biogas Biomass CO,
Year Biogas ( Landfill / Biomass (Solid Small Hydro Solar PV Geothermal Avoidance
Agri Waste) Waste) (tonne)
2012 68 8,009 92,820 2,232 17,751 3,750 0 124,629
2013 8,498 14,548 237,312 9,921 68,143 37,306 0 375,728
2014 22,140 36,521 393,387 12,921 112,682 160,354 0 738,006
2015 33,613 59,727 476,325 25,404 137,028 326,116 0 1,058,211
A7 : MWh il : SEDA
2-25 JL—LF7EAL RIS DIREICE TS
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(3) FIT HIEICET &R

2012 =0 FIT il £ FH BAAR LA BrIZ KB EIZ B W TR 2B R A mE OB MR A LT 5,
BHAOHGFEEENPBEIND &, BN ED L CEFM CEEKR TIZRD LDERLH 5,
ZDO LX) BREREEZIT, SEDA BV TS EBEHO RLE L TTh T\ 5b,

2015 4E 1 H TR 2 SEDA 23 L TiTo 7= & B i Tl A — b _X— V% TAFIT
SENTWRWNEDODEERIE LTIRO LSRR RN TWD,

BRI R LX—OREARE « BEESIML, FIT B&E23HA O 2D OFETH S
RE Fund IZRAD 2 < 78> TE TN D,

BRI KBS, BRI AN B S e i ©H 5 72, FIT ~DISENEE L T 5D,
ARINTWDHEID B TERIZ, KEEOHE, IMW LLTFOMigRE 5 E LT 5,
KIGHATKET 2FI D M TERIL, 2016 FHEERRE L7220 | 2017 FLIFRITHEI D 4 THEL 7
HTETHD,

SEDA T 9 K7 ay =7 hOFEEL IMW LT L7220 IMW LLEOIREE O KB
7u =2 ME, SEDA Tid/e< KeTTHA WEHET H 2 & L7x o7, [FIRFIZ, SEDA 28
INFETHEN Y TEEOBEHAINE 72> TRV, FBEITFHEICE O TIE KeTTHA & O EHE
IR R NLETH D,

BAE., SEDA DR— L=V TRARINTWS, fE (B2 [B]) OFREFED]OE Y Y4 TEIX
UTDEREYThHS,

TL—L7E B OIRERICET S 2-26
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& 215 FEEN FIT FEERDOEIY L TE (2016 F£1 ARR)

2015 2016 2017 2018 2019

Ht [ H2 H | H2 H | H2 Ht | H2 H1 H2

Available for FiT Applications

Community 0 6.46 0 0 0 0 0 0 TBA TBA

Individual 0 0 0 0 0 0 0 0 TBA TBA

Non-individual (< 500 kW) 0 0 0 0 0 0 0 0 TBA TBA

Non-individual (> 500 kW) 0 0 0 0 0 0 0 0 TBA TBA
PV

Allocated

Community 0.01 0.62 0 0 0 0 0 0 0 0

Individual 3.92 16.93 | 3.24 15.56 0 0 0 0 0 0

Non-individual (< 500 kW) 0 17.27 0 0 0 0 0 0 0 0

Non-individual (> 500 kW) 0 29.99 0 0 0 0 0 0 0 0

Available for FiT Applications

Biogas 0 0 0 0 0 0 0 0 TBA TBA

) Biogas ( Landfill / Agri Waste ) 0 1.97 0 0.33 0.99 1.38 0.21 0 TBA TBA

Biogas

Allocated

Biogas 0 0 0 0 0 0 0 0 0 0

Biogas ( Landfill / Agri Waste ) 0 4317 | 3795 | 867 | 2217 | 8.70 5.85 0 0 0

Available for FiT Applications

Biomass 0 0 0 0 0 3.53 1.79 0 TBA TBA
Biomas | Biomass ( Solid Waste ) 0 0 0 0 0 1.80 0 0 TBA TBA

Allocated

Biomass 16.00 | 22.00 | 9.95 | 46.74 | 15.00 | 25.00 13.0 0 0 0

Biomass ( Solid Waste ) 0 0 0 0 22.20 1.00 0 0 0 0
Small | Available for FiT Applications 0 0 0 0 0 7784 | 31.84 0 TBA TBA
Hydro | Allocated 41.94 0 0 118.85 | 39.00 0 25.80 0 0 0
Geo- | Available for FiT Applications 0 0 0 0 0 0 TBA TBA TBA TBA
thermal | Allocated 0 0 0 0 0 30.0 0 0 0 0

H{7 : MWh {84 : SEDA

243 KEARBRECHNDF-LHIE

AT Tk ~7z L 912, L —yTENTIE, FIT BHEOFE L 725 T 5 RE Fund OfilfI73
&Y | FIT il B DOFALLE, FFHTISTED LW KRG HE B OFF A IR L TE T D,
— . BORMIZIE, KEEEREOBALZ DR RTFIUTR L RVEEREEL TVD,

2014 2B & 4172 AMEM (Asean Ministers of Energy Meeting)iZ 3T, IRD 2 & BRE X
iz,

a) KUK A7 7Y » RORE bHAERRBZRAF—DXIFITEHED T I,
b) 2015 42 RE B AR 15% CEEREL) OBENG, 2020 F12 30% & TEKT 5,

VL= TICBWTINGDREIZRERERDE D D, HF—IT a) T 5723, Temengor, Bakun
EDORER KBRS %G5 5 &, REBARIL, 2 E TOHEFHE 300MW RN 5 —5IUC
4,000MW & 72 %, —J7, IREDIT LV, 2020 FEOE AL, 9,000MW & 725, ZZ T, FIT

2-27 TL—LTE SISO IREIZET S
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IZX % RE BAEDN 2020 4£F TIZ 1,000MW IZ72 % EARE L. FRAUK 115 DR &
8OOMW &2 Z L ZE/LTH, 3,500MW O REFENRETDHZ &5,

— 7. BONDIHERE L 72\ Biogas, Biomass 35 X UVINK ) OFTELBASE 2 BLIR O FRILL_EIZHEKR
T 52 EIIMBEMICIZIEARARETHY . SHICEEE VY —D00HERSH DL EDZ NI
O EIFGAR O AR I P IEOREMOIR b LB TH Y | & 512 EFLo RE Fund fil#I 0
MR 55, b ORMEZEE A TARIERORMA D % DIX, FIT SO KGEFHEE LA
72<, BUFFIZ, Z#41% NEM (Net Energy Metering) 520 & USS (Utility Scale Solar) J52UZ &
VB ZTHZ & L L, SEDA X ST (Energy Commission) & DF%E % Biah L7-,

(1) NEM Az

Net Energy Metering & 1%, fliHIZIE, KPR ELZRE LEERSEEN &N Z, B

HPOALTCENENGZELGIK, EWHIHTATH D, BUMIEL, S%IEREO—kT %L
F— &I LR 2K MICH Y . — I RGEFEERMEOMAS IR T T2 HMICH D 2 &n b,
U EDORMRZEG HIEZ I > TH OB NTFEFIZL > THERTETHDL LW ) Hia

LERL TS, KT, BIR RICRET L2 HETOT A2 BB L8, Bt

LoTh, EREICL D2 AZMZ, £ 11 1L 4RFICRETHIENTFEOE— 713 L

TREPEERELWHIRT D E VNI T RN T—=URAEEND, ZOIE, KO KEEA

I, BEOEER —RERNVX— L7725 TND T AT MBSO b 27n s Z &

D, BURO G2 %M LT 8B L > T D,

FRAXTHYEORE (72L& 21X 500MW) 23k S =% 13, BrllE A3 5 NEM BEH I
—TEEDORM AT L b REI STV S,

HRS CTHESN TWANEM FRUt, U T L2t ThD,
* NEM EADXGR L pkiEE (BENFESR) L. 8, M¥E, EXFEZRL TS
- BREEZXOKGROARERNR LTS
AFEEEFEIL 12kW., PEE - EEEEFIILHENO 15% 7213 IMW % LR 15
c BRI E SR D 2 A MIREEA N T X CAHTE (V—2AFbaE35)
« TNB L OFELEFFEH H NEM FRXOXHR L35
(2) USs A=

USS HFRUE, EFE NEM D/ IO KGR B &2 XU L TV A DIk L, KELD
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wEE L= TFEOBHEIA—EBETMRIRIILY—FA

%ﬁ%ﬂ%&btﬁﬁf%é PEFRTL DO FEEHT & FIEHBL, &0 5 OB, Mz OBEATH D,
FTNTY, FEFEEIC K D EEMKIL, 2015 4F 5 AR TIEH DA, TFIT B4 X0 IK<
&éﬁ\ﬁ%®k%%%%§f®%%%%iilﬂ&%t@RMMO&E&&%J&®%%
HLIREINTND, ZDIED, USS FRIZOWTHESINTNDIDE, LLFOX ) 2FEHTH
el

- XPGE e D KRBEEREFTIE. AFLICL D EESND
FEEFTHREIL SOMW LLF &35,
« RIS K2 MV EBORHA~DEBEAEMT D720, FBLIZEE L T5
« RAFHRITEEELETITI D & L, Grid Code IZ7E
- KGR EITIE — 7 FBEITHHET D720, TAZ—E oMl Loa s (R -
YA TN TN ERIFEOFERANPEFEND
ARICEHBEY A ROBKIEFEXHO R MIEET L5AIT, 2 X MEZEXEHEICEG T2
J5. (ICPT, Imbalanced Cost Pass Through) Z#¢:H 9 % 2
ST, BREEEOIANEMLTT ML H Y . ZOBRITERE®LE T 5
* 2020 4E & TIZ 1000MW OE A% H g3
2017 FEERBA A © 500MW
2019 FEEERBA A © 500MW

2 USS AR TIL FIT HlEDEE D X 9 B EEISORE R T HHEIX RN EIND, LER->T, 77— HRHLOIZD
RN USS ~OXFANEFTH Z & 2720, ZORSIEDONL— /WIZ DD LD THD B2 bD,
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3.1

3.11

1)

2)

3.1.2

1)

EI3E 7Oy FORR

FRS1) FOEREDES

RORERE L EROLEN

L &R izt DB FERE

~ L— U7 AR IR, RS R SR O i & bl U TR AN AL, AR ZEIZ S B b
TWD, BUNIZ, ZOWRNZFIB L T H 2 EFZORELZ K D725, 2007 4120 ERRE
#HE (Northern Corridor Economic Region) BA%A =37 F 7 %415 EiF 7=,

AL EBIEI R A BT T~ U RPN M 7 ZIN L TN E i, BEfFO R,
&, BU6, WD 4 &7 Z—TOMIMIEZ & % Z & T, fllOBFRE AR L, A
i ESEDZEEAME LTS, ¥ L— Y TEUFIL, 2008 412 TEESENER S MEaREREE (1%
687) ] ZifilliE L, NCIA (Northern Corridor Implementation Authority, AtLESEIFRFZELT)

Ze g L L C Il sk O fH SRR BRIE D BUR & BRI O R E 4 ZAT: UL U D BA % 2 BAta L 7,

EXOLEMN

ARZEMEL NCIA & HE[A T L— T IbE 4 M~ MR 3 B S 4 25 M o K HIR9H AR
TEITTHZEZAME LT L, ~ L—3 7 B0 0L EHAFEEED NCIA 23
L LTHY, CEO @ Dato Redza K& HLDMI oD B [T S bR & DT 2 i L 7.
FRIZAL Y 2Nl 3 9 & BEABRFE N EN TR Y | AR Z 8 U T U ZNBUF & NCIA
KO ARFEFEAEN U CEEFE LT\ D TEEMHE I ZHEHE L 72 &V D BRAVR S U7z,
ARHEFEIINCIA O Redza B'H L0 EIEUF T2 7 @I b#lE S, 2FEFEBE LTk
EDOERMBHEINTEY, KZEMHT, ~L—yTEMFELY BEPERZEEINTNDEHDOT
o5,

7ooxy MEERUEERRO—T

BEJOSzY FOBMW

ARHHT, RBBEKEDCHEERT 2B L L OB Z FE T ~1 U 2~ 0D HUsit 75 BR 56 <
2 25 FEORMRRTET T2 L2 AL LTS,

ERH & NCIA NEHE L T, A E L REE&ZIEH LI KRBT O/ & S EEE
2175 2 LT LY ZCRIT DEREERES AT K, RRFE LR OFS, Mt s OB
FletE 7 EOHMEMRZ ER T 5 Z L2 E LTS,
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2)

3.1.3

7 ZINZ & HIRFE OFEE T THEET D KB SRV 2R 2 2 L TR 4 M AIC BT
2 HPEHITE b RBL 5,

Oz FOBE

[2 27 L8] 16.744MW 3V = 7 BURBEE SRV R
(EIEAaE)| 50 =— B — (FE)

[T %] #9 50 {5 H

[ 1] ~L Y ZJ1 Chuping Valley
MFEIIIEBEEDR

FEENT16.744MW O KBEICIEIT N 525 L 7= i COEMZEE 1L 25GWh & P15,
AR L, ER B LRFZONINEEIL 15,775t 12725 &Pl 5 (1kWh 729 CO,
0.631kg HlIE) . /AT F U AT4IZEOHBREMEZBMICAINT 2 TETHD

32  HA LDEE

3.21 YA MEEAS
A7a vy NI 4 (LU 2N RTM 7 FI TN KBRS R
A RE L, TOREBNANSE-EESZIRICHERBICHR TS Z 2 HE LTS,
ZO7D, R ESITORESFEHE LT, AL 4 N3 LAEITHREIES Z25% 0T, &M 0
DOREMAMEZY EHFHELZITH> DL L, DT, RERBEZEH T D,

322 HA MEEEA
Sed. HEMITEEICEE L NCIA £ 31 EMOEMHHMIEREAR
& IL[ETTALER 4 A T~ERKEFE | ~VLURIN | Chuping Valley A 7F 300 =— 7 — D%
fit L 7=, ~XFHM Tasik Bukit Merah & &f 230 =—h— D%
BEMIZH L TART Y7 Rl | 25 Sungai Ular At 400 =— 7 — D%
2TV, BRI 2581 3REMNHM | Penang M | 2R MmL
DfEMEEZEFF L, ZO/RRELT
BN D5 LT DAl DR R 24572,
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NAEY F;”‘”*

7 2 E:::===§§§
5 ,J\H /

B 3-1 &Iz

B D DOFRGE AU R U IR A 2 Sl L 7=/ R, AT O E - 7,

& 3-2 EEGEMMOKMBERR

SAY AN | ESE B ZOEEER D, KERMEED R,
. RI)N 72 &Rl ) TR VR, KS 3 +0bH 5,

L., EAHIZIE 1~2m OELENLECEREHNBET D,
RSB DD, REBGIIREBH T, BOEREDOL T T
FEZE /) 5 B 3 LB 72 IR RE THREFHZ IR 23 4 3,

7 ZM

I B e R BT OMER 2~V U 2PN L OAZ I, Hix D TNB & Wi 21T, LA ORI
ThHol=,

* 3-3 ERAELEEFRIHER
~L Y ZM | Kanger il & 228 FEATIC 33kV #7 CHEREATRE, BEEEIT 23km,
HUFL 22MW (T4 ab 4 R L D ®E £ 4-1),
7N Bukit Merah |2 & % 28 ATIZ 33kV B CHEGE ATHE, BEEEIT 20km,
HBLE 20MW, B LEEICHL L 0 BE I E5 23 d 5 = & AVHIBA,

ALY AN SRTIN O MM Z A E L TEE L2 b DD, TNB & O i T 7 NI 3B,
FLOEEITIZEEICH OB AT XL F—ERPER SN DFENH D Z LKA L%
Wi 5 Z &2, R E U TRPERROKEEIEZ A O%E ST & LT Chuping
Valley DA% BET HITE -T2,
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331 RILYRMNBFEDIBBOEE

ALY ZPNBHF & 1T A T O fR Tl At T 7,

1) 201542 A
2) 201543 H
3) 20154 8 A
4) 2015 4 10 A

5) 2015 4F 11

6) 20154 12 A

NCIA & 20 Y ZINA~ZAF: 5B,

ALY 2N A SRR

EIA BIfRE & ik, LU 2JN UPEN & D1

UPEN OH#EES 252 1T TARZE M &2 ~L U 2N LTz,

UPEN X 0 /3F Y = 77 Ministry of Energy, Green Technology and
Water (KeTTHA) X ¥ 50MW D KIGHFEE S AT LDOEE Z 777 b
ETCRMIRE LT DFOEEE - 1T,

UPEN J ¥ KeTTHA £V GESEN D25~ U 2 & LT Chuping
Valley # KREMHEIHEHTHZ L ICAET I EOREZE LT L5
T,

3.3.2 KeTTHA L DiFBORE

KeTTHA & O TIZLAT DM HigErs D TE TV 5,

1) 20154F 11 H 25 H

2) 2015412 H 2 A

PESMY & NCIA 73 KeTTHA ® Deputy Secretary General (Energy and
Green Technology)(Z%} L C UPEN 205 D L ¥ — NI B L sk,
REMORED 2014 45 12 ANSHASh, HAERKEZ B E L
RETHDL ZEaMPL, A FPBEESRMER ORI LD
FAERBNC SOV T A LT,

KeTTHA X ¥ 2016 4EJ£ X Y 250MW HIA Utility Scale Solar il &
PNEAESI, PR~ L= T 200MW BUE, 530 S0MW B
L2 Z &M EZIT T,

Deputy Secretary General & ¥V KeTTHA (Zxf L TAZEFOE % 1E
AUTHHET D L O ITHREx Tz,

PESMY X ¥ KeTTHA IZXf L CL ¥ —%F 795 & & biz, ~UL
UM E DORZBEED DICHT- VHRENLETHLHZ & 2
277,
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3.4 PPP (EREH#) (cEI3<7O0> ) FOEBR

ARBUEOFREAT—LILLTFO@Y TH S,

341 JRaPzxH FEEEERE L TORMNBNSH

RERLEE T HI2HI 0 Rl B=tE (SPC) &% T %,

SPC DFH(ENFIZILLTOLEEBY THD,

KEGHFEEFT O L AT 5 HHUZA~L Y 2N G 25 FE ORI = TR E 2% 2,

EEM DR ; HOOEMIZEY, Kanger TTNIZH D TNB EEFTE TOEE
FRERER , Uk — U L RS L O A — 2 Ok
BEE21T 9,

TN D 4y B Gl S £ TN, SPC OEFE(EHIH & 72 5,
T, EERITEREANICERE L, ERERRE AT A
//f%éo

FREREEOER LEH IPP F3E L LU C TNB & ORI CoplEf & fist L EIuas 215
Do
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SPC IZ2OWT, EAMR & & O TR 5 BIZ TR~ %,

3.4.2 EEHFEEREN

ARFEFEDEE L SPC 2857 9 3. EBMITIE, KRDOHEHE TH 2 PESMY A HLL L7220 &
EEHAITO . Eo. KOG ERTOEIAIRST, HERFEEEEER © PESMY #1728 SPC X ¥ %5t
T 5, PESMY fL I (E R 2 E(TH 7 7 AT24, HifiEs 54, BGHNLTI04, 0O
fhTs54, Gt 224 FEEEMEN L, DELREELFML ., MERFEHZITH 2 L &5
LCWb, ZOEM, REHORERE L TS0 4IFEDREANRET D RIAARTH D,

3.4.3 Econation Sub Committee

LW SPC OHNZHLHE 4% 85 Committee 5% 3.9 5 TE CTHo7-05, THAERPEIZE
T SPCAMIRRNL T A ZENEFE LW EV A LT,

SPC 5 OHLHA X, ~L Y ZNNIZH 50 U AN F BT EFEHE4 (Perlis State
Socioeconomic Development Trust Account) @ H'Z Econation M4z BE% LEBET 5,

ZOHATAVY) ZAMBURFAER L TERY . LU AN Executive Committee (EXCO)D FIZ
BTV 5, Econation [0 [ &2 &5 - @&+ 2 HA L LT, H4AMNIZ Econation Sub
Committee ({iFr ESC) % #%37 LT Econation Fund & UL CIEH 217 9,

AT S B VLGRS,

344 BERTROERLY

25 FEMOFEK THRIL, HEZICH LHESZHWERE L=k, SPC I3ffT 2 T ETH D,
KGHFEES AT DZONWTIA =T —O M RFEHHITR E 2 b D05 it X BT 5
ZEDBRIAEN TN D, TEWHERZIZ DWW TIL, #U ik 1 T Y ZIN~DERTEH L < 1%
T 5 2 LB R TITRE SN TWD, {HL ZORITHOW Tl FEHe 2SI 6
BOHEETH Y . APEEERR R TIELVY 2 E OB TH AR HBRIZS LTV,
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4.1 H4 FEREBERE

411 FEERMEECHNDZTAER

ARHEFEITINEIF 2D O THERZRHEE L TRFZED T D, 6V 3 TR/ b |
Y72 BB HOIRBE N D o oL Y ZINA~RETH 2 & & L ThRFTZED TE 72,

Z OBRFEHMITA VY RN L TR Y | INRF BTN ERE L5, BAR e i
IR, ) 2B O AR AR T, ~UL U 2 & O T+l S0 2 i s o &
272 %,

— ALY 2N E ORFITCOHERZI T T O v X TED 5,

1. UPEN &FREAL DL U RAMRE AT & OIE 2 1TVME S OEREE S,

2. UPEN 3 bHEZMET L, 10 D%E L7\ F¥ES EXCO EMEEN S~ 2 E
WRETF R ~ DB 2 ATV 15D,

3. ZOmfEZ# T UPEN L 0 ERVUCHEESITRE, ks nd, L, @£ EXCO »»
O OEBPEOLNTBEMETERE LORE L > TN D,

AR TEEPE BV T, HAERIC L 5 UPEN 85 & O - K415 C. EXCO W NT
NESIE At iﬁ“éft‘ﬁfﬂnz%‘sif IZ58 T L. INBFRIRE D B RIFICET 2 EE 25D 12
2o L UINGES COWREITIIALZH A KeTTHA 75%0)7:%?#%!}:@”6 E@Eﬂiﬁ?

UPEN LV kb TEY ., K%?Ez EFEHEES TR ES T IEESL o T,
412 BEHERS

~L U 2PN D TNB & DO TIT o IR E B O RE 2R3,

B E I L B D O "I REME D B DA BT A MRS LI AE R BARMIZIZLL T O 4 BFETO

AREMEN S D Z L BT,

* 41 BREHRE®RE
B 5 AERR PEEEE | BOTE | BERRKBECHME | B TRE AL
7 kV) (km) (MW) (MW) (MW)
Chuping 275/132 15 12 1.5 8-10
Bukit Keteri 132/33/11 10 5 0 0
Bukit Keteri (South) 132/33 14 18 0 10-15
Kangar 132/33/11 23 25 0 20-22
4-1 TL—L 7 E S DRRIZET S
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WRS AT I E R B DER HBEE

KEIZL D 2R Z/NIL T H0iE, BEXM L EZEFOERIEWNER L, — K&
LT 10km VINIZIND T2, —F, EEROBLEITEW I REI 2 RISV, —EL k
DB/ LPETOBBRBMEL 2D, Lo T, AkoEAMNIZER: TR T
2 LR TH D 33kV ORERE T D2 LBRFNTH D, 33kV + 1 FIFETIELR & 20MW
REFCTEZXETEZLZ LD, AV v=7 NTIE33kV RN T HEENERET D
Z & LT, EeBs rIaERALIC DV TR, ﬁaﬁPﬁﬂ DENFELEHRLTEBY, TNB OF
BHE L CENFEED 5% & HARRET XL X — | X D REAOER AIRE LR E LT 5,

RE A B A T KRS B, Bukit Keteri (South) &% OY Kanger M & 72 > 72, L 7> L. Bukit Keteri
(South)IZ DWW T, BRI & 0 FFAE AT RE = R L F—FBOER HGE AR I TVD Z &7
FIBA U BERCEERE A R B 00 00 20MW D FIBLANHEfE C & % Kanger ~Hefe 9~ 2 FIWTIC B 5 72,

41.3 EREBFRICDOWLT

Chuping Valley Id, ~/L U ZJN Kanger 37> 54 25km L H R D 2 A FHEEIZ . b 6 FE 36
Sy 178, i 100 FE 17 43 07 B iSAZiE L T %,

ﬁ‘\/ Site

41 R)L1) R AL E

ZOEHUT AR L LT ) ZMBUNAETA L TR Y . RHIOJA SIERKT 2,339.10
T—H—Thd,
ALY ZINBORF & LTI Z O FBI%E A2 £\ Green Technology % 7% H L 72JNBA%E % H 5
L CHY . Green Valley & finds U CEREEBIHEPESE 2 1 OINTFHET HBAFFIE 2 2 T TV 5,
ERH) 72 B SENANL & L CiX. 1 Solar Energy Generation, 2 Green Manufacturing, 3 Halal
MMM%®3KET%@éMT%@ZM6$#Emm$%%l7i—XZMP$#%m%
%%%27;—f@2ﬁw D AR 6900 44 DA Z > T D,
AT RV —BRERITITE 300 T— A —AEID B THALTETHY . ZOND 50 =—
A—EEER AT 7Y =7 hOKRGEFERMORE 2T I 5HH TH 5,
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TR Al & R O B FHE &2 FXIZ R T, (Appendix 3 (ZHE KK & %61 7=,)

2" phase

Planning Site

4-2 EREWHEBEDOERIES & 2R EmbOMERR

41.4 [RBDHEORE

BRI L Z A [E 5L D1 Padang Basar 7> 5/ 3km BV Tl v | BT FETH, TEME D

M SEIRMN IR S TWAIRETH 5,
HETEHOEIRE LTI, BEICH P U ELZREE LS TWAIREETH Y . %1

REIZEE LTI ZN D 2tk LB 2,

4-3 ERiEm OB R

ZZIFMAN B 0 L TIEREMTOI TV D2, KEDERHHRE TET Y 74 Th ) 8
IR, RE T EMOT SHICHIERN E->TBY, FEER B> TWVDHD, RiE
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WRS AT I E R B DER HBEE

TR RS 2670,
A 8 H L ERHRE B TV MR ) EATRERNA & 72 > T D, T D72 FENZMIZK 23 ALIA
el ENTRESD Z &bl TRERHE LIS KB SR i E T Dikal &5,

415 ERIFEOLEH

W RA 2 i Lo R & LT, RMRMUTHRIN R 72 50 e Ch 572, 7 VTV o7
IRV ERITETTELRBLTH D,

F KRG EIREICE L THEESINA Y A7 L LTI TITREZOLNLN, T2V
TTELRWMTH D LIRS,

VI 4 IR SR

BoK | REGETIREC RN O EEICALE L TR Y . 73K AE LT H BT
IR RCNTRHE THBIZIALD DT, RPN E D U A 7 13HER, BHITERERICIEE
Va— /b EHEND ImOE S AR L TRIET S 2 L TURAKICHT xR %
Hﬁbéo

BE | BHIIEEOHMANTHY . KEEFES AT LTHEE S LY Surge Protection
Device (SPD)Z X9 5 Z & TxIULT %,

TRIZ, YA FOFEMHIER A ~T, (EKEZ Appendix 4 (Z7~77)

4-4 YA FOAEER
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42 AR
4.21 %%Eﬁﬁﬁ . Eﬂﬁgﬁﬁﬁ@mmﬁgﬁ?‘l’
(1) YRTLHME

KIGIEHEEY AT AORBITERES LEEZICRE 2SR, A7 v =7 P TR
KB =T =7 7 = AT fRHIREREE VAT A ETRHT 5,

VAT AHET ER D@D 16.744MW & L. AT AOMEEIILL T D@0 & L,

AT AT 16.744MW
R 33kV ECEEAR 1 AR

N —aF g F— 33kW, 456 &

ZRG K a7 Y—hr7—F 7

Sy WeNw - X FAE R

REBLNEEE Ao EEE, RURIRER. €Y =2 — ViREFH
T — AN R[ERKOES 7T — 2 WEE,

(2) PATLEERK

VAT LRI 2MWEIC 1l oD T ey 7 E L8O T e v 7 B L THEF 16.744MW
DY AT LR ET D, K710 7 IR AN T 2 2R E L Biies 2 BT 5,
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TRANSMISSION YARD

LAND BOUNDARY

LAND BOUNDARY

i
‘ s
o
| P
\ P4
\ e
\ o
\ o
? o
| 7 PLANT LAYOUT
b P SCALE : NTS

TN
3 e N EQUIPMENT HOUSE SOLAR ARRAY
~ N
-~ 8- \ /
\ 166 ‘
N [ — T
L : : :
N7 - I
N ===
00 i I I i — N il I i
%, . e s
B 0 —r—
N ===
% e
N e
1.881MW BLOCK N e
SOLAR FARM % ===
Ve
7 TYPICAL 1.881MW (DC) BLOCK
i SCALE : NTS
5
ra
e
y
Fk
e
v 4
p
e SOLAR MODULE
e /7
7 MODULE RAIL
P . , o ! /
e UPPER BEAM COLUMN
P
/ @\\‘\Q SRR A K A AL AL R TR K S A AR TR SR A A Al d e A SRR A K AR K
/Q FOOTING
£ FRONT VIEW
— —
TE; ] Ix L]
R R S S e R S e S e e s o
SIDE VIEW
g CONCEPTUAL MOUNTING DESIGN
NOT TO SCALE
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SRV G5 30V G5 | |
SHTTCHGEAR SHITCHCEAR |
|IITI.WI(€I'IIIM |

[
|

"< L=

1KY VEB SWITCHCEAR

VIKY VCH SWIRCHGEAR IRV VOB SWITCHCEAR

* (/R % L * LR () + Ry 5 * L) L Fail 8
& Jm 4w i & lm : & Jm LA™ i & lm : L™ L™
E 8 T 8 Tk 8 !?ﬁ% (it 8 Ttk 8 ol ’?ﬁ%

1881 MW AC BLOCK 1 1881 MW AC BLOCK 2 1880 W AC BLOCK 3 1481 W AC BLOCK 4 1881 MW AC BLOCK & 1881 MW AC BLOCK T 1481 W AC BLOCK B LA AC BLOCK 9

&7 0y 7 ORI

REFER TO MEDIUM VOLTAGE SINGLE LINE DIAGRAM

I 8 L 3 a8
e 1 1281w (55) e 1 S LAt (i) BeK 2 R 1481 W (4) B0 I 1881 W (58] 08 4

R NOTE :—
— Illﬂwmi [rp— I‘Iﬁmml T e L7 \‘\N“)m) [— mwnmml TOTALE o 1_831 Hw {“c) BLWKS
TOTAL CAPACITY - 15MW (AC)
&y ok - 16744324 (0C)
=0 =
BILL OF QUANTITY:
o] DEscRRTRN | woorl ar
1.] 500 woouLE | Paksone s
2] wmm WUAWE SUNZO00-33TL | 456
L] 32000 ’
[ 2204 SITF P [
LEGEND;

4-7 JL—C 7 EAL AR OIRBIZET S
EREEAGLRENBHERERNE



F4m
BB BB E LR ORE CL

(3) PARTLFEAHIERICONT
K7z NTHEHAT D EEEIRIILL T 2®E L7z (Appendix 5 Zf)

£ 42 FERE-F

AR AR &

KyEMEY =—/ L | Panasonic VBHN240SJ25 69,768
KT : 240W
BV a—BHE 19%

A — Huawei SUN2000-33kTL 456 5
KT : 33kW

2R HEN D - & HAE 1,368 ¥ v

AR e 2200k VA Step Up TX 0.4/11kV 84

BIHAEE AR, B, AR, Y2 —ViE 15X

T — 2 U VAT IRT p— AT — RINE 15

k A OF R OBFIRBUCA DY CTRIFTDETT VICEF 295 /[HEENE 5,
1) KBEHBED1—IL

A7 =2 F Tl Panasonic ¥ L — 7 TR O KGEME Y 2 —/L HITe 2T 5,
Z AU, Panasonic 7% 40 fEIZH7- D K EHEFETE S LI CEMA N T, #
7 EenNT 7y ALY aryEHiEET) a o nO~T o EEAE L EZB L TV 5,
EHNHEN 19% & @< . RO O@EMR L 7 EN T 7 AOFRFOEN TR R A 3
2 T E R Db, RO mWRBEREL EHT 5,

&L Y ZINT U Lo~g T 27 78— 27 NIZ & 5 Panasonic L85 CiThivd 728, H AR %
TED L= 8UE Codeil 4 INTORPERTE &V 9 B CTH ORI Th 5, HIRIEX
BSHERTH DD, vy NIME D N—T 5,

2012 4 12 AIC BRR L35 ABART L TR, €27 2 — /L DR B (T 0.0059% Tdh v fitt: &t
ApGED THRWAR R FEEZFFHE LT D,

FBY 2 — /VOHEIF A —IRIEBE TIEL, 1~10 FHIX 1.162% 4, 1125 FHIX
0.781%,/ T D, LI L EBRICRE L7 4 — /L FT—Z TlL0.7~0.8%FThH D,

ARED 2 — LA L TCWARIFILL TomY Th 5,
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HREE IR LR EXEDOEE
£ 43 FHTEDPVES1—ILORE—%
Certification Date of Issue Issued by
IEC61215 Second edition2005-04 2013/8/22 JET
IEC61730-1 First edition 2004-10 2013/8/22 JET
IEC61730-2 First edition 2004-10 2013/8/22 JET
IEC61701:2011(Salt mist corrosion) 2014/10/30 TUEV
2) NJ—avTq43F—
N —a T ¢33 F—EF E Huawei O SUN2000 >V — X &8T5, YLy
AT ANTHR OBIEHEREOE WM THDL Z D, MABEEZVERRE LT HD TR,
INREORG GBI AT 55 E T 5, AELIL Panasonic Eco Solutions Malaysia 73BE
v L= T ENTEERALTRELTERY, \ZXF9 % v EHE M. Panasonic fi
KIS & OFMEIREES TV 5 Z &%@m@&f%é
A =T =P HHEEEZ T TS YEET LV OMEEIT 027% ThH D,
ZIK RO ER D3N, BB O A= & SPCIZTRE L, I—HE L2356
TIXT7EBICRWT 52 &L THINT 5, FRICHLEET VOEY 22— /LOEFENF L
éh?‘:zﬁa TH, BETNAVTARNY) U TR ZIT) 2 & TE ol R FER
HEThD,
3) EERUVER
ZRRITHE A v FHELMA LIBEESRE LT D, ZhE~v L= TERTELLT
Do WACHRDZ, sxEMER I D1 Im L EOm S 2R 5,
422 HREEOH#F
(1) BHEZEIZDOWNT

< L=y T ARENEL , KBEREICHE LIZBTTH D, — A2 & < BB AME
VMBS Y . EEEHICB T 2 EMEYW B HEIZLL To@EY TH5H (HA 1 1,200~1,400
KWh/m? F2 %) .

4-9 JL—C 7 EAL AR OIRBIZET S
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& 44 IL—TEERTOEBHE—ER

Region Annual average value (kWh/m?) Region Annual average value (kWh/m?)
Kuchung 1,470 Senai 1,629
Bangi 1,487 Kota Baru 1,705
Kuala Lumpur 1,571 Ipoh 1,739
Petaling Jaya 1,571 Taiping 1,768
Seremban 1,572 George Town 1,785
Kuantan 1,601 Bayan Lepas 1,809
Johor Bahru 1,625 Kota Kitabalu 1,900

Higt : “Energy Situation in Malaysia: Present and Its Future”, Sustainable Energy and Environment Forum

TRLO~ L — T HEO A RESMEKNC LD &, FRZARERE T % Chuping Valley (X&) H
WREAGBLHEDO —H>THY, ¥Iab—ar V7 b (BiR) 1Tk HNEHEEMHIE
1,806kWh &~ L —3 7T HTHREOHI TH 54 2R LTV D,

() REYA b

H{H : “Monitoring results of Malaysian Building Integrated PV Project in Grid-connected
Photovoltaic system in Malaysia”, Energy and Power 05/2012
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ESEEORER I 2 b—3 9 /7 N ThDH PV Syst 2V, Chuping Valley (Za% & 47
LEROFERLFEM L, AR MHI TR TH D,

AT AT 16.744MW

Befor 240W HIT £ =—/L, 17 EF], 4104 RH
RIET VT 8 J&

R H B2 1,805.07kWh/m?

B BHN—2 L7225 A S EIT Meteosoft #1:0 Meteonorm Zf# f§ L Ty %, Meteonorm .
0L EORGT —H H /I L THEERINTET — 4 X—ATh b,
REMERE L C4HZE—7 L L THEMZELL CEE LERENIAEN DI FEIN RSN,

E 46 REETFR

=T NS, R —= =2 P DYV AT AL D A BB/ L%, FEEREEIL. 50%H
T 25,067MWh, 90%FEZ T 23,930 MWh, 95%HE= T 23,610 MWh N HIAEN S,

4-11 JL—C 7 EAL AR ORRIZET S
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0.50p
045} E
’ P50 = 25067 MWh :

o4o0f %
035t
030k

0.25F

Probability

020f
i P90 = 23930 MWh
015k

0.10F P95 = 23610 MWh b

0.05 —

000 L | . | L | . | L | T .
22000 23000 24000 25000 26000 27000 28000
E_Grid system production MWh

4-7 EREBOHERSM

HEORETIMNILLTOBEY TH D,

x® 45 RARBSE. [UR. REETA

New simulation variant

Balances and main results

GlobHor T Amb Globlnc GlobEff EArray E_Grid EffArrR EffSysR
kWh/m? °C kWh/m? kWh/m? MWh MWh % %
January 150.2 27.13 159.1 152.0 2273 2206 16.24 15.77
February 1539 27 69 160.2 1537 2283 2215 16.20 1572
March 176.3 28.09 178.8 171.5 2536 2460 16.12 15.64
April 178.3 27.88 1757 168.3 2499 2425 16.17 15.69
May 164.7 28.08 158.7 151.6 2259 2194 16.19 15.72
June 150.2 27.41 143.6 137.0 2052 1992 16.24 15.77
July 1598 2772 1531 1461 2184 2121 16.21 1574
August 1509 2759 1477 1408 2107 2046 16.22 1575
September 1447 26.80 1447 138.2 2065 2004 16.22 15.75
October 138.7 26.85 142.0 1358 2019 1958 16.17 15.68
November 120.2 26.61 1252 119.5 1789 1735 16.24 15.75
December 177 2701 1236 1178 1764 1711 16.22 1573
Year 1805.7 27.40 18124 1732.1 25829 25067 16.20 15.72
Legends: GlobHor Horizontal global irradiation EArray Effective energy at the output of the array
T Amb Ambient Temperature E_Gnd Energy injected into grid
Globlnc Global incident in coll. plane EffAITR Effic. Eout array / rough area
GlobEff Effective Global, corr. for IAM and shadings EffSysR Effic. Eout system / rough area

TIZHREEOEMHS 2R3 5 BTG E LT #RET — ¥ TdH 5 NASA-SSE 1
LB 2T ZOF—ZF, 2RO 1° Ay =2 (11lkm MUJ5) HALTOREZFH
LCIESNTZT —HRXR—AThH 5,

JL—C 7 EAL AR OIRBIZET S 4-12
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HwEE BB BB X R OEE
ZOFRERE LTI, LLTFD@E Y Meteonorm % _E[F D3 EENF I iz,
H 1,812.6kWh/m?
FEE 25,349MWh
& 4-6 NASA-SSE ZRAUVEEEORAGBEHE, f[iR. REETFN
GlobHor T Amb Globlnc GlobEff EArray E_Grid EffArrR EffSysR
kWh/m? % kWh/m2 kWh/m2 MWh MWh % %
January 163.1 25.50 174.2 168.9 2497 2425 16.29 15.82
February 164.1 26.20 171.6 166.8 2463 2393 16.31 15.85
March 180.1 26.70 182.5 177.3 2603 2528 16.21 15.74
April 169.5 26.80 166.9 161.7 2382 2313 16.22 15.75
May 156.9 26.80 1561.0 1455 2153 2091 16.21 15.75
June 144.6 26.70 137.9 132.7 1964 1908 16.19 15.72
July 150.0 26.40 143.8 138.7 2054 1995 16.23 1877
August 145.4 26.40 141.9 137.1 2027 1968 16.24 15.76
September 139.5 26.20 139.3 134.7 1991 1933 16.24 15.77
October 1356.5 25.90 138.6 134.1 1975 1916 16.20 15.71
November 126.9 25.60 132.8 128.3 1903 1847 16.29 15.81
December 137.0 25.20 145.9 141.0 2094 2033 16.31 15.84
Year 18126 26.20 1826.7 1766.9 26104 25349 16.25 15.78
Legends: GlobHor Herizontal global irradiation EArray Effective energy at the output of the array
T Amb Ambient Temperature E_Grid Energy injected into grid
Globlnc Global incident in coll. plane EffArrR Effic. Eout array / rough area
GlobEff Effective Global, corr. for IAM and shadings  EffSysR Effic. Eout system / rough area
ZOHESFE RS, Meteonorm A L7-HEETRIOHTB/NSWVVETH D, PEX D72 TR
fiE & U ORI 21208 LTV 2 Ll L7,
423 REER
(1) REERBROENZRMKHAE (PSS)

1)

PSS EZ

2016 - X 0 KBEYEHEER %2 TNB Bt RAE R 2 L CIEE AT 9 72 HITIX, Utility
Scale Solar (USS) Hl|JJE~DHFEEZITWVIRA SNDMLERDH H, £o. ZOHFEORIIZIE,

FIT il & [FERIC, TNBZx LT b -8 A% - CEIRHHRE (PSS) &5t
THIEDRODHATND, PSS OHFEDERITIZ, KGR ERRAH DAL R DOHEH
SEDERZFTEOHERITTA L, ZIUTESWT INB ITHFZ1TV, RFLHE RO A f
M RFERIRIC OV CREIR S ENERR SN D, BEFEHRIT. ZoHEE
T C, BT U TNB OFRIZKRHIS T 2 sk fiak ot & fit L7z £ T, USS O HigE %1
F2Z L ERD,

ZDXOIT, BEFEFITE ORMLENEFEORGT 21T 5 LEN <, £ TNBIE, £
BT 2 B E RS MU RN TOFHEAE N T  AFEOFRICOW T RMEREZHLET D

rlﬁ

)}
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ECRIANZZABA L TuhZeuy,
2) BERTY S
PSS ORI AT v 7% FEtllitd,

@ PSS HiERID # i (Pre-study before PSS application)
- TNB OBIHA X » 7 & & HICBHFREZITV, SO L EBEIGEMEZ U A N7 v
745,
-« FEY X R & TNB ~ 2%, TNB Atk & FiJfiF = v 7 fERIcHOVWToe T Y v
ATV, MBS U T AT,

@ PSS MOFIIE (PSS application step)
- FTEOHFERRAUZFEA L, TNB ~2H 7 5,
- TNB DO SFHA~HFE L, HEBZ1T 5,
* TNB b i EH 22T 5,

ZDXHIT, PSS OHFEORNZIE., Bl OERMHMSOWENEEIZITE T LTS
N N

3) ®REAR
PSS IZBWTiL, TFROMIZHDOWT, fERNFEm I D,

« RO HEE RO HE & 2

- PV OFEE T OEE D FEBLNE

- s do 2 WX ERT AL OTRAG /N T A D4

« T OB RTA~DORERN  (FEIFOBLEDO L A F I 7 X5F)
s MBI A= =R L—DiRE

© T OMMEIRRHS RO S

ZD X1, PSS DFERIZHONWTIE, RFEHEROHBEFEZEIT O HIIZ, PV O TNB SRt ~D
DETH 7ot & BRI IRIT OV T, TNB O ZF0R S, ERE D RFTE R HFERFIZ
IZ. PSS TOMEHERZ NI L2 L LD,

IL—7EAL B OIRRIZET S 4-14
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(2) NIVAMIZEFERBER DR
1) EBAIRFHDETE

TNB & OHMFHEICIESE . ~L ) 2D Y —F =BT O OB ET M Z. T
FIRT, HMBETEE & LT, PV U AT A0 5 OFEE (km) &7 ﬂaﬁ@/\m (MW) 23
b2, HHHET, EERTOFER A MO, BHHEK - EERTICREL, BNHEROLE
LW, E7o, BEFOAHIL, BEFO FLRICIIT D PV RBAEET) kﬁﬁﬁﬁﬁﬁO)
#a/8T U ZAOBLET, PV RAEBNIEBTAM LV /NS EBEHO LR~ PV I
EBNDMIVAERNZ ENTNB L EFHEINDHTED, ZOAMIIRENZ ENRDEE
LV,

FREOFHEE B O, HERESIEHT OO XM UERHENREARTHHZ LB
HETHD,
PL E ORI OGS, Kangar Z2FEAT~ 33kV 5EM 1 I CTEET 2 Z AR HEFENT
DEELNZ LB LTz, AFE T, TNBIZ PSS HIFE L7z,

F 47 EEXEOEHEUE

Distance to Load Connected
PMU kV Solar Farm | (Demand) | Solar Farm Remark
(km) (km) (Mw)

1 Chuping 275/132 15 12 1.5 Approximately 10MW.
Will downgrade. Load will

2 | BukitKeteri | 132/33/11 10 5 Nil shift to Bukit Keteri South.
Feed in not possible due to
low load demand.

Bukit Keteri estimated . .
3 South (New) 132/33 14 18 Nil Able to feed in 1TOMW.
. Highest load. Able to feed in
4 Kangar 132/33/11 23 18/25 Nil 2OMW.
4-15 JL—LF7EAL RIS DIREICE TS
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B AT EIRR B X B DEH HEE
4-8 REMEADEEMREZTOMLE
49 Kangar £EFT
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|

: x >J >J X ) X ﬂ j X
| 4 3

! |
! 132/33kV @ @ 132/33kV
: 45MVA 45MVA
| B
i

|

|

|

h¥d
%
s
o~
——
,

23km

4-10 HEFTE Kangar EEFTRIO REER D EBRERE
2) Hiftitgit

F9. EAHEE L BERTICOWT, 33kV « 1 [E#E, 33kV « 2 [BI#E, 11KV - 2 [E#R O Hlk
AT T2 FER 2 TERITRT, 33kV « 1 [EHRABEM D ORFTH V. PSS HEITAR

T EFI L/fk—o
® 48 EBRICILAIBHERLEREET
Transmission Line Loss (%) Voltage drop (%) Remark
1 33kV 1 circuit 7.2 10.5
PV AC Output: 15MW
2 33kV 2 circuits 3.6 5.2
Transmission Line length: 23km
3 11kV 1 circuit 32.6 46.4
<&FHEHK>

TR (P/(Vxcos0):xR[W]
BERET RxP+XxQ)/V[V]

ZZT., P D XEE (kW)
\Y% : XEBEE (kV)
cos 0 VAES
R HEMRETT (Q)
X D EERYV T E2 R (Q)
Q EEMESNES) (kvar) (=P xtan0)

4-17 L= TEA SISO IREIZET S
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WIZ, £ E—=F ZORHIZHOWT, EIHEKL L EERE T ORI OR—Z2D/T A —
Kl EEROA = AOE M FELY Felornd, BHBRKOMITCIx, &

MNEEIRNT A—S LipDh, £z, BEETOMTCIX, L VT 7 ¥ v ANEE
IRINT A—=H LI D,

33kV Transmission Line Inductance & Reactance

(Conductor location )

< Design condition > 33kV 3phase
Conductor : OC-W 150 mm? [ |
Radius (r) : 0.008 m Dy Dys
Frequency (f) : 50 Hz
Conductor location: D;,=0.5m Da4
D,3=0.5m
D3;=1.0m
< Calculation >
Equivalent Line Distance
D=D;, x Dy; Dy, = 34J05x05x10 =063 m
Inductance
L=(1/2 + 2logD/r ) x 107 H/m
=9.23 x 107 H/m
Reactance
X=2mwfL
=2900 x 107 Q/m
=290 x 10" Q/km
B 411 FEEROEREVTIE2VRAOEHAZX
& 49 EEROT—TILEREIVTIZVR
sq R X Radius Equl_li\;]a(\aIent Inductance Reactance
2
(mm2) (Q/km) (Q/km) (m) Distance (m) (H/m) (Q/km)
1 80 0.24 0.31 0.0058 0.63 9.9E-07 0.31
2 100 0.19 0.3 0.0065 0.63 9.6E-07 0.30
3 150 0.12 0.29 0.0080 0.63 9.2E-07 0.29

SHIZ, EEBROY A ZRFHIONWT, —RINTIEBE ROV A AR KE L R0 T2 HAI
X, EHBERIINEL R FERIAY Y MWD bO0, Eika A MIENT S
EWVWHT AU RBRAET D, 2 2Tl 33kV - 1 EFROEEBER OV A X% 80mm?2, 100mm?,
150mm? 12 L7356 0, BB L@ o 2 M &2FHl L7z, £ O/R%E, 80mm2 & ~— R/
—ZIZ LT, 150mm? ([ZH A REBOLIZHA T, 38 FETHILTE D 2 L AvHE Lz
(FRZM), o T, EEROT A XL, 150mm?> DL E LU,

RL—L7EAEOIRRICET S

4-18
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HREE BIRRER St I B E B OBRE
& 410 EEROT—TILER
T/L " Increased
TiL TiL . Construction CisEer Sales Energy T/L Increased | Recovery
Conductor | Construction Cost Loss Energy | Constructi | Y
Size Cost p OEW (%) Income (USS;I:(C\)/r\}}e ) onéru? ion (US[;]/cI:(c\)Nm/e ( ea;
er ear 0S ear ear
(mm2) (kUSD) | Shw) (USD/kW/year) y (USDIKW) y Y
80 2,000 133.3 10.3 219.4 196.8 0 0 -
100 2,250 150.0 8 219.4 201.9 16.7 5.0 3.3
150 2,875 191.7 5.3 2194 207.8 41.7 11.0 3.8
A B Bx(1-A/100) Cc D C/D
8,760 hour x
Remark | _ROUIN 1 per 15mw Z(f/lg)'ﬁ”)“ 0.167 x 0.15
’ USD/kWh

(3) PSS DR

PSS DHi

k=

"H=

ZUEME L. 2015 4F 4 A 16 HIZ TNB [ZHEH L7-, F D%, BEBIOWEHE %

T, AT A 11 BT 25 =272 5 PSS A ENRIT I NIz, FMEEIZIL, Kangar
EBATCBIT DBEORILE . TNEBE X -HRAEERE O LRALLTFO X 5 ICHA &
nTns,

[Kangar ZZEFTOAMEE DD, ZORMEIX 17.6MW L HEF S5, TNB ORI G,
RABE/R BN DI NIETH 5, Kangar BEATD 85%ATMIEL, 15MW

BAED 85%D3, R

T,

ERTE, UTOMRZRIN TN D,

POWER SYSTEM STUDY Proposed Interconnection of Solar PV plant At Chuping Valley, Perlis State Government Land, TNB

B 412 Kangar ZEFOEFEEKR

4-19
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L

ZDIED, HEEEIZIMT LTOERGIEFICOWT O R Y TH L EOONRE RIS TVND

YL EDH G, B L2 15 MWae O KEEHEE 7 > MI-2OW T, Kangar 2T TOZ
WA FRETH D & OfEImNEI T,
B, LUFO &) mELRFHPRESN TN D,

- HUPERRR R O B BY I E 2 RiE 0 2 &
- [AFSGAT L TR, BEFREEPHET L2 L (INBRBEOT 7 ¥ A Z2fkT 52 8),
- TNB DERTHRE) L —2RBEFEEMNTHREL, A X =T =2 —ATOREEZND Z

N
- AR (A — 57)/7) TECRAUCES 2 &
- RAICHEFOH HBRT, FEEHRTUMZ 52 &,

- TNB IZB® éﬂé%” ZOWTIEL, H&ATD TNB OREEITHEV, KFEAREZITHZ &,

- TNBHKE DT 7 & A A[REZRUIWTEEE 255 1T 2 2 &,

- TAbMeaIvva VI OAF Y a— L EEETDHZE (INBDONAEWRH D).

- BRREOXmIEL, ER 7 O Professional Engineer 23E T 5 Z & |

- KEGHERMRAR O E L, ISPQ MiF A Ffo o BEMENEE T2 &

- RERA N — g v = a T VA SLETTHE(R L, EES - MERFE B, R TFIE -
2 kb EAR TS 2 LT D 2 L

PSS OftawIL. U TFTD 6 RICEEDHENTVD

- BRERENZ 15 MWac D KB RET 7 FR R ENTZHATH, BB AT LT D
BHEZTAND XX XU T A BHDLZENDDoT,

- HEKPOLRET T > bR LG, TEOBORRNT THEERTITR I 6.0,

- KEGCHREERIT, ﬁ%lf@%b&ihi&%ﬁmo

- HSR A OFEMERGT T, EA O M, BN, ZaVEICBE U CHETA SR 2w 7o
ST TR B2,

- Kangar BEFTERORICA —FEERE LR2TX R0, KEEREST 7 &
Kangar Z2 T OEE 7 — 7 /M OWTIL, HE %%%Lﬁv@fﬁ EEEA I,

- Kangar ZZFERT O 33kV #5013, 8RO 7o 2 hilEg & Wrikas 2 s E T 5 72 OICIRE S
RITIUTZR B2,

PSS #EFEDE L% Appendix 6 (ZHRfTd 5,

IL—7EAL B OIRRIZET S 4-20
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H|EE IR LR EXEDOEE
424 FERE
(1) 33KV £EHE/IL—MEE
Chuplng Valley 7* 5 Kangar Substation F CTEEHRIERINWICERKBUMNZE L L— FTH D,
WHICEERR T, BB, SEE IR S OB & 5726 | ZRZEMRTET T < SRR R X (Hh

/fy?) baENnNDd, £ 411,

F 4-12 |TZRze .

R EROBREME 2, TORICETHE

WET T — b ERT, 2, K 414, X 4-1512 17 BEEFTOHF X OSARRI GH % 7R

R
F& 4-11 33kV REETBRORMHRE
Route Chuping ~ Kangar
Nominal Voltage 33kV
Circuits lect
. From : Chuping
Location To  :Kangar Substation
Total Length 23.7km

Supporting structure

Concrete Pole: 522

Conductor

OC-W : 150mm?

Ground Wire

AW : 22mm?

* OC-W : Out-door Cross-linked Polyethylene Insulated Wire Water Proof

* AW

: Alumoweld Wire

F 412 33kV P EERORFEHRE

Route Chuping ~ Kangar
Nominal Voltage 33kV

Circuits lect

Location igom IC(ZEgilrrlgSubstation
Total Length 1.2km (17 point)
Conductor CVT :200mm?

* CVT: Out-door Cross-linked Polyethylene Insulated vinyl sheathed Triplex Cable

JL—C 7 EAL AR ORBIZET S
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B 4-14 33kV #hrhiRIBRRXME (£D 1)
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= BRI B X EDIRE
2) EEEE-BERT
PR, TR T - B E R B b1 & 413 RRABLBERT
D | TN A TEEE %0 25km DI, 9 1.0km O 5 H 5 R H A
D s e B
WSR2 8 2 8. AR 5%l T 0 T | i 312 1‘@”
BT - BRI RE B LAN Lnd | EERT = >
AEARIER L LR 5, (B3R LT 933 W
B :
L 5,) = 53 %

XEY. BEAR., iR, AV LEEDRE

1) X%

KR, EEMREBUE O MBS A NEE L TSN D20, ERBHIAICINED 27
U— MEEZTRHT 5, KEAEORESWIREIZIE, XAEZBNT 5,

2) BAR-7—7JIL - iR

& 414 ZERABEOMLH

AR SRR L N BT . M A —
%EEEE{}IL 7«3 420 A 75 E?Igj:@% i&':f:‘ffvwx—% % %//]: Eé EED E&UE-I”?I%:E
NENFROMBHEEZRET 5, K 4-15, &£ m cm kgf
4-16 (ZZRZEFE MR, MR r — 7 L D6 NI 12 19 500
T, # 415, F 4-17 ([THRZEHIER D8 T A R XA 12 19 350
j«o

% 4-15 33kV EZEEH#E OC-W 150mm?

N NI o= AR A% RAGEEEL | ks R E | HSREE PR EDR
(mm? (A /mm) (mm) (Q/km) (kN) (kg/km) (A)
150 19/3.2 16.0 0.122 52.9 1,610 500

F 4-16 33kV iR —J )L CVT 200mm?

ANFRWT AR 2N AN BRAEREP | e AR | HREE ERALEAD
(mm? (mm) (Q/km) (mm) (kg/km) (A)
200 (P 17.0 0.093 95.0 10,200 500

& 4-17 33kV EZHh#E AW 25mm?

TR AR AR 4SS RAGEEEL | ks R E | HSREE PR EDR
(mm? (A /mm) (mm) (Q/km) (kN) (kg/km) (A)
25 3/3.2 6.9 3.56 3,140 160.3 80

4-25 L= T7EABHIBEOIRREIZET S
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3) MLLEE

NN LEEET, BEHEENMN LA L, BEACEHEE WL, ERICEES]
BPWLEBRET D,

% 4-18 33kV EZEEBHBEMLIL

& NN TCEA RS Hh P B WA &
(kV) (kN) (kg)
BEBIEE R L 35 1.86 1.3
EIESI B3 L 35 470 4.1

(4) 33kV HEIEIE

MR THETRIT, BEFEELZRICUAEETRELE 4-19 17T,
bRzei T3 L P TEII 2N ENEAT LT L3 5,

F 419 33KVEER BRIETE

month 1 month 2 month 3 month 4
10 20 30 10 20 30 10 20 30 10 20 30

Work ltems

( Overhead Line )}

Survey _
Pole erection w (2 tegm )
Brakets installation H (2 tealm }
Stringing work * (2 team )
—

Test and commissioning

( Underground Line )

Survey q
Construction (8 point ) ————————ra
Construction (8 point ) —,——- nren

425 MIEE

ARTv Yzl NOFEFRGRIIT, S%F T 2 TETH DR H SIS THRAHET L.
EHERIIC K 2 EFEF GRS, LEEFLRD, Iry=7 MR O RGEELR LS
THET, M1 » AEBET D, KIT, 2016 4 10 A ICEETAE#Z G LI2GA, 7 ry
=7 N ORGEERRBIAAIL 2017 42 7 HURR L 72 D,
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(1) ZIFEstE

AREMFOME TITAETRIZHEY PESMY #13ERE 20 H#EEL T2, Yoy FOBEEE
ST, TNB OB R ARE R (PSS) ZIticf 2 » H 20T T, v AT AOFEMEE 58
T %, FEMEREEOE I, BEEMORELREZET e A &G L, W4 » ATET
T 5, BEEMORELRET 0t 2O FRHCER THE LG T 5, B THE8 »
ADOFET, 7TOOLTETHERT S,

a) FERR MM C oo HIMIERL, JEREGR. BRI AL, kv — R ED RTE

b) V—T— "RV EHRET DHHOREEUT THE

c) V—T— 3 )b, R & OIRITEREERE O BT T8

d) A R"—=%— AC ")V, EEHE# & O EERH O TH

e) VAT LDNT 4= AE=LY 7T LM, BRE, KR, RuEZe &2 HE
T AR OB T

) (RERg RO e AR e & ORI BT A LR T H

g) R~ DHERE L%

HRRR T 71410, P EiRBAART OFIEIR 2 BAIA L, TNB O 2WVEREL, KO AT
LRT e VAT A N Eid 5, BRI, paiEis GEERMR) OBILAIX 2017 49

AZMEELTWD,

THEYM IR TR Sh 2 NEEO LB LITUTO L B0 Th o,

e SVB VAN 5T 5N
- B - BEEE 20 A
- BiRE L 40 A
« —fRL 200 A
- TOM (BERE) 10 A
4-27 JL—LF7EAL RIS DIREICE TS
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E4E

BRIt B ERBEOEER BEE

*& 4-20 BIFE

1 2 3 4 5 6 7 8 © 10 11 12
1123/ 4/5|6 7 8 910 11 12 13 14[15 16|17| 18|19/ 20| 21| 22| 23| 24| 25| 26 27|28/ 29 30 31|32 33 34 35|36 37 38 39 40(41|42|43 44|45|46|47 48|49 50 51 52

HE

1 Fav/rHk

2 FMEREt

3 EITAE

4 EHRIE

a.tKRI=HE
GERL)

b.REIE
c. {EFEAER T

M RRER AT

e. ®E=HYLY
SIS AR AT

fEHRIE

g. RiEHEsE

h XBRTE

5 g

6 MEEEER (}

()

FEETE (EPC 2249) LEEEHE

ARG CIR, B O E IR DR WIE M & BTN 2 AT L. Bof& i
I EA BT 2 TiE CTh DK B S THRAEHIr 225, i L&A U< PESMY #7233
RERVHEET L TETH D,

FERMEO O b, KEEMTE Y = — /L% Panasonicl O KI5 "\ v~ L — T AE T TH
% Panasonic Energy Company Malaysia (PECMY)) LA L, XU —a T 4 v aF—li~v L
— 37 THEMOBH L Huawei (L0 OFET O TETH L, AP =7 NOEELZHY TS
el B yasttibitz, EPC A —F—2RE L b, HEERL* LT 5,

(Huawei £LIZDWN )

7y —UxA (PEFERG : EAHE, HEERG  Huawel) X, 1987 FICHE - FE I
B SNTERMEETHY, HRAAKDOICT V) a—var - 7aXf =L LT17THA
ULEOHEEEZIZ TS
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FA4E
B B BERBDEER

2014 FFITBEEFEREMT Ry NU—27HE BEARTICT Y a—Ya i, ariva
—~— TR ARFEE LT, AERTE LSRR 20.6%H 0 2,881 {& 9,700 7 AERIE (K5
Jk 5,506 & 7,422 T, 1 ANRFTTHT=D 19.26 FITHE) , PV A L N— X FIHEIT 20124 LY
B3 2 BHAA, 500 ALA B =7 2L, BEIC 100 fRLL EORFRF A TG LT, A VI
N—= R =T ORFFEHEFT, A7 =2—F Y7 b7 =T OBRFRIE, BiEICHEL Y &
—, WECHETSZ A LT 5, BEICHS 140 4 [ELL ECHRFEEEEH 5,

L pe S

T Th 5 KBEME Y 2 — /LT~ L — Y TEWNAEELTEY ., PECMY FH{EHITH %
IV INAT I 3= (7 ZMN) DO TH % Chuping £ TlkEik/L— T 176km L
DEENL TR LT, WY A O LHEBIGMARFRETH L, NV —ar T v aF—ICBHLT
%, &9 % Huawei fH5 % @ ShenZheng (F[E) #2256~ L—37 @ Penang ¥ E T, &M
A2 EML L TR0, W LEmsiE 2 B EAHE LT D, Penang HENHEGEX TEHI TH D
Chuping F TOWEEIEIZE L Tk, HROLIUER BBt S8 R EEEZ RO, ik
BE OB S FHIT DN EE 2 5,

E 4-16 KEBEEMED 1 —ILOEERA & ERIEMO L ER
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F4m

WRS AT I E R B DER

43

BB ERE

B R COMMFRER T TERMm THLREEEY 2 —b, AU —arF g vad)—,

il

#CHERCT DHAM BT BT e & OIS T & AT, IRER, EEE 2%
T, #MERM 121,512,000 38 (&9 T HMHY) L7225, (AL, EXRTEHNS 7Y v Nk
A (ZEERT) £ TO 33kV OEEHARE N, BEIT COIIRTE, FHEREE
YA AT 4 REDOBINAYE ] RM 24,855,000 Z N2 5 & #FHEE RM 146,369,000 (46 &
8§ THHFY) &7e%,

. FEE O RBEITISEM IS oM E R, B TEERHIE~ L — v T HEEDO T AT
IA T T =000 R EITTIT/ER L TV 5,

*& 421 15MW(AC)V R TLDMHHBELE
Estimated Estimated
Unit Cost System Cost %
Equipment/Construction Cost RMWKW RM 1,000
a [Module 3,543.2 59,327.2 48.8%
b [Inverter 433.2 7,252.7 6.0%
c |Smart logger 1.4 24.3 0.0%
d [Installation 1,964.7 32,897.7 27.1%
e [Mounting Structure 731.8 12,253.0 10.1%
f |Mounting Base 240.2 4,022.2 3.3%
g [Insurance 11.8 198.0 0.2%
h [Project Mamagement 211.4 3,539.2 2.9%
i [Spares 119.3 1,998.1 1.6%
Sub Total 7,257.1 121,512.4 100.0%
JPY 1,000 3,888,397
Additional Cost
j |Distribution Line/Substation Extention 23,855.4
k |Site Clearing / Earth Work 500.0
| |Site Office 500.0
Sub Total RM 1,000 24,8554
equiv.JPY 1,000 795,373
Grand Total RM 1,000 146,367.8
equiv.JPY 1,000 4,683,770

Annual O&M Cost

Variable Maintenance Cost

3% against annual revenue

I

m [Fixed Maintenance Cost RM10,000/MW /Year
n [Major Rehab/Renovation Cost 1% against annual revenue
o |Insurance 0.3% against annual revenue

JL—C 7 EAL AR OIRBIZET S
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F4E
BRI ELXEDHEE

WME

%%%M%jm)ﬁ%%%yn~»/w/ﬂ%—37?4Vaf_\®aw'\e)kW%mT
ARE ) RERAE TR L, TN E OGO JAEZ ~— 22 ) RM4,950/ kWp (158
:FP%/kWp) ThoT,

MM IEE

ORI TERIZIREEEY 2 — L OmfS, NV —a 7 1 v a b —omff, FHlZRD
BSOS THER, KGNHEY 2—NAT LA OEBETE, KTV 22— LT LAEED
FANZ RSB E OMBEER OB B HICINZ T, DC 7r—7 VEOGE, ¥ AT AORIEHE
LEDTEY, ~L—YTHDOVAT AL T 7 L—2ORIEICED L. I RMI1,965/kWp
(62,870 F/kWp) Th -7,

Z Dt

WA 2 o L, RO NF/EMBEERRE LT, ofRREHK RM12/kwp (384
M/kwp) . BRORGHE M (M BEARORGENIEHBRICE TN D), BEM O, B
& - WEEBEE A, TFEHGOMGE TH, BEAT~ORTEMRLE TN T ey hvxI A
Y MEHE LT RM 211/kWp (6,764 F/kWp) %5t E L 7=,

EBNE R

BERBINE AL, AR T e HEsR S (Kangar 28571 £ CTO 33kV OXERRIERE
EEHTCOPLR LA j)RERAR/AEITREEH & L TK RM23,855,400 (716 T M).

k)RR HERCE & L TR RM500,000 (1 F6 B M), DA M7 4 ADEEREH L L
THJ RMS500,000 (1 T-6 B M) =it L7z,

P ERABH AR 1 O PRTFHERFE ] & U CTAERZEEINAED 3%, ARKOFERO SHREM E LT
IMW %729 RM10,000 (32 HF) LFE L7z, £7z. FEROMMER « LB L LT, F
F7EEINAED 1% %5t L L7, B, WEREREOABRKEDOY 27 28T 254, AR
KERBRE U THEMTEEIIED 0.3%% WA AT,
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B5E
BEAX—LLEETE

5.1

BE5E HERAXT-—LLE®TE

BERAX—L

L=y TR A AT R —DEAREL, 2010 FRHILLTOM@Y ThH o7,
2015 4% 985MW
2020 4 2,080MW
2030 -  4,000MW

ﬁﬁﬁ’ﬂbmm%ﬁﬂﬁ&bfiﬁﬁawMWLm%A# EATELTHIEICRELLZ
HRVIREETH D, LN L—FHTY =7 —IZ OV TITEA BN 6SMW TH 7223, FiAlT
192MW T & v D FFAz = r L ¥ — %k%<ﬁ%%bf%ﬂ# A TND,
—J57C 2014 FIZ B 72 AMEM (Asean Ministers of Energy Meeting) (235 T45[E DE A
BENEFEFEIN, 2NE2ZT T L= T80T 2020 FIC2FHET R L —0E
ABEEZ 5500MW &35 2 EngkE L, Rt BAEISR L 3,500MW A 2T 5 2 & ASafE & 72
277,
~ L — U T EFBIRE THRET LTERER E LT, A A RN, A H A AKINEEEE R M
WEELLS, V= —DRbLAERY Y —AThH D LiEmftiT,

V=T —DE R EIER ST 55K E LT, FIT 1212 T Net Energy Metering (NEM) & Utility
Scale Solar (USS)Z iBINEA L T\ Ttk o7,
TN EZT T, BIFOMBINER & UCHIT FIT HlE% 2017 £ £ TR LN b, KAZE M,
LRI B 7272 USS HIEEICRAT L TITS 2 2T o7z,

DA, HERD FIT O 2 fiifE & U TRETZ D TE72ARZEIFIL, KeTTHA & O i B
2B W T USS DEEHZAEE L TR 2T 2 0ENH DH 2 & ZiEdH S,
USS (X IMW # 50MW LT OO ZIRTEH S, BT ENEE S 725,

K ZZ IMW LUT 12kW O A R(XBIAT FIT 23 2017 £ T S b,
USS OHfilEEIE 2015 4 9 AICHERZIXE AR SNATRLORETH 503, FEHHIE
DORRFDBMFE SN TR Y . KAREFRIPFFRATIEREARINTW R, ZOREIL, FIT
DERIZFEITEHE BN L2 Y | BUFD 6 OMiBIE 215 TR Y 2o b D TiEe <. TNB O#
HE7poTWND,

HL., FERFIZHV T KeTTHA & O] TEEME X RM0.4 1 /w 2 XN— |2~ L— T H#
KBS F AT H S A5 58 Al AR — 7 A (RMO0.05/w) Dt CIRRETAS FTEE 72 = & % s
TETEY ., AREFITZ OFfE TR L7,

ARZEMEIL USS TR S5 B EME A HIC KeTTHA & O THREME O T 21T-
T2 IEA R R AI(PPA) Z il L CIe B FH(21THO LD TH D,

5-1 JL—C 7 EAL AR ORBIZET S
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E5E

BERX—LEESRE HwEE

511 EEEE

(1) EXREAH (BT, EE-HFEEEFH)

FEEFRENILL FO A —LTITH, LLF, HEENZOW TS,

B 51 FEERERXF—LE
1) EROEFENZDLT

< L — 7 OBEROMAEE L TiE

« TR /LF— . Energy Commission (EC)2%, Econation SPC {ZIPP 7 A4 &L A% 5.2 5,

« KeTTHA 73 SPC (Zx%f L Cie Mg 2 Ed 5,

s INBWRY U TR, v —L LTEHINOEEEVEY 0K (PPA) % SPC &5,

-NGAﬁ\K$¥®£%KWHT®LEﬁﬁ%%&®%%%ﬁw % 7~ Econation Sub

Committee DZFEH & LT Fund OERICBNNTUL Y ZMNEUR & 3t
C %,

< LU ZMNBOFIE, REFEDOT2DIT Chuping Valley O+ H 555,

JL—C 7 EAL AR OIRBIZET S 5-2
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B5E
HBEE BEAX—LLEETE

F 72~V ) ZINBUF MR T D 8 AR P+ DA NFe 4 D F1 2 Econation B 1 )
R T A RORESERZ NCIA L 3[FTITH,

ECRTMAR & LTI

c RFEORBEETHL T V= IO~ L= TICBI D FEETH DS Y=
JxayVa— g Av L —TF(PESMY)2Y Econation SPC (ZHE&E #1759, HEHE
ITEARED 49% % 51l L, HERE 3O T TEHONEIZR D,

<DL, < L— U T HIMA 0 Bintai #17° 33%. TTEEM #1728 18% D& 247 5,

- ¥ 72 PESMY DI ERHRERIZHT->TD EPC 2> T 7 ¥ — jEilis « fiEE i =
ETHARNL—F L L ToOREIHHES,

« Econation SPC |% IPP FH¥E L L TIAM B 2AZHE L, TNB & PPA s, £7-
Econation Sub Committee & D] THLH 4D &R R OMEREZ1T 9,

2) BENEEEERFIZDONT

BEIE
CREERDON, 70%% JICA D OFE ., 30%% K06 O HE THERK T 5,

&
- HEIE, KR EM T E - EE T 52t (SPC) BRLOBARE LY £
BRI SN D,
HEMBIILL T DBY &35,
Panasonic Eco Solutions Malaysia Sdn Bhd 49%
Bintai Kinden Corporation Bhd 33%
T.T.E Engineering (M) Sdn Bhd 18%
HERIEA~OR YL 3.5% CTHREF TH 5,

m &
CANEIL, JICAD T 2y v AF A (HE) THERT %,

SPC MEE

- SPC /%, PESMY & Bintai Kinden 73 3384 4 £7 > C TTE 41 & L& T 5,

- SPC X MIDA 23372 “FAEFRET RV F —&RA AW EF LI 2 Bk
BIFSERLEER” 23 S s 2 & CREHEFE MO 25 MA@ L Cafli /2o Rl
Th o,

5-3 JL—C 7 EAL AR ORBIZET S
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B5E
FEAX—LLEERE HwEE

3) BERIRSF - #EFBEEAFIZDOT
PESMY #1723 KBS I E AT OELIR ST, HEFFE LR 2 %5t7 D,

PESMY fEAHUR(FERZE(LE Y 7 A T2 4, HiliE%E 54, BGHENET 104, Zofth
T54%4. ARt R AIFERHAITWV., RERBELFM L., HEFFEEEZITO ZE2FE LT
2015 2 5 Hic~v ) 2N HIE LT,

4) BEY H8MITDONT

FREOFHEA T — LI LEET HILL T OE Y 2MET 5,

& 51 EXRICEIETHIRH

ZHIFEFE KFRE I
Al 225 SPC, JICA SPC ~DEEIZ B 554
HEE 5K SPC, & Mg, EHAER, BY, EEFEREOGE
FeEESK SPC, TNB TNB (27 % 7R

L H 5259 SPC, ~UL U A U EITBIT 2T E (& 20T MR
THE K | SPC, ~v U 2N KBIEFETERT & B9 2 LI O 5D

51.2 HREHREE SPC (Power Producer, Operator of Econation Perlis Solar Farm) D%3r

AREIZBWVTIIRE L AT LAEEET5H SPC ARV T5HZ L A2HiEE LTWA, KFHED
FER L LT T ENRHERTE SPC OFRSAIIRE WD L 2R LT,

1. SPCIE~ L —o 7 OMBIXIREIEE L TRYTHIENARETH D,

2. SPC THELOWIET HE NGB R L 22D,

3. ACT 44(6) TR ] ST e ~ D FTFF B BRI RINA DN B EEFR T E 203 #BFIEE D 10%
MIRETH 5,

4. & OFIZRITHKT DFRBIZIL 25% (2016 4F0 515 24%) & 72508, REMTIX MIDA 2
Ehid 5 “FAERRET RLX —EIRE H T I B 2T 2 Bl R+ B B e 285
HENDZ & THEEEHLMO 25 FEMZmLTHRBLE /2D Rl L

LR, ARERZE#T 2,

IL—7EAL S OIRRIZET S 5-4
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SPC EXIL D& &S

~ L= T D SPC DERNLIZEE L TlEL, Company ACT 1965 (ZHEHLT 5§ 2 B3 8 1
UTORERBLETH D,

« < L — 3 T {F{E Director 232 4,

c RAKHE AT 2.0 U Xy b,

< BREFRHARIIT 3 W T ATEE,

FRSHIEFMERLS 7 VT TEX 5 2 EMNOLAREMFICHIT 72 SPC BEANLIZIE R 2 & D3RR
T& 7,

2 SPC BRNLODFE ML LT~ L — T AEEG (SSM) & SPC D4 Fii D FH4 Z2 Fii
L72. BEICLL T 3 #1:2° Econation DA T A L TREEGE L TWDH I EAHBF LT,

BEAE 24 Econation Construction Sdn Bhd
Econation Credit Sdn Bhd

Econation Construction Industries Sdn Bhd

BE D/ DRET

B ROAEMULAN 50 7Y ¥y ML EE 7 22Tt — B ABL (GST) BEkS M E
Th b,

SPC [TAFMIFEBIADK) 10mil. U ¥ > RARIAD D Z &2 5 GST DBERDBI NI L 72D,
EABLOFEBLUZES U TlE, ACT44(6)IZ TKGR S N BB~ D% I 0 b BllERR* 5 & 72
D03, AFERRRFIED 10%23 LR E 72> TV D, ZHLLL EOFRSITERBI G L 72 D,

‘BEMRIFLT—EREAVERESERISHET SBRHFHIEE" OB DR

H241 B TCRHLZEY MIDA IZ X D HAARET XX —%2 HW = REFEITHT DL
TR E D 8 5,

—EOREIEE GKREN=Tmy=y MIBEFRT 2 THER, 770 b, B, RS0
HEAS) 2815 5 FERIOBRETEENICIIT HERHD 100%5% « G OFFITHBNT
ARBER RFT S0 DIEHDS FTRE & 72 D, WHEEARTEIL B 25613, WL 5E T T 5 F THhEY
INFIRE, KESWFEE S AT L OFRM B4 T Z OBIPER R RITHAANT 5 Z & NATRET
B D, 25 HFEHITCRIAD B THERBLA RO A G B E N a5 AARFET 25 I

5-5 JL—C 7 EAL AR ORBIZET S
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BERX—LEESRE HwEE

D BIPEBRDOXM R L 2D Z EMRIAD D,

(4) BERAX—LIZHIMDEHEDKEE
< L— 7 OHEETIZIPP FEF I L COHOMNEREITIE PR OB AR EZRA TX 72 WHEN
AN, SEOHEZIT 3 AL HICv L — T REThET-OIY L,
EtF~ L= T OREL L UEET S5 Z ERAEETH D IEHRIEDOHKI 720,

514.3 Iax—Y 3 >FBZ Econation Sub Committee DERE

(1) AWEESEBEESOHRIICDONT
LW OEMETIX, SPC WIZHLH A 2 & BT 2 e LR T H3HE TH o 7208, HmIBEEICE W
TAIENDBENIN TG OARBDB VL CTHRIKTH 3FEOFEHMEZNEIEHET
MDD Z ENHEIA LT, BT, AENIEMMICEVIEE T2 Enkoohnbd &

O E WM A 25 FEH TRETT 2 A RMFICITE S W EBH LMo T,

ZD%, WHEEEHT DA% SPC WICRINLT 556 & SPC IMIFRLT 5 77— A Zfrat
L7z, TOFEREZX L Fitd %,

F 52 EBEERIFEDLLE

SPC I ABEN-EEEB TS HIBA i ®% SPCHHHLBRFAREEAHT

Bi5E
Advantage |v SPCICZ&AFMEMETRDOMRET HE |V SPCITKAFMIMEERORIRET HE
HYETRE, HYATRE,
vV BEEORBREEERT L ENE S, v SPCIIXFMEZREITEET HENTTHE,
vV BEEEBRIN-EETLLOOFHE.EM. B
MEE#T B L ATHE,

Disadvantage | v/ ACT 44(6) CRESNT-EEHFRILHMIFT |v SPCICKABFMELLTEYLGESERTET
BIZIFHIE 3 EHIOBEEERIALETH DLENDHS,
%,

v ACT 44(6)DEREICITF R HBHFEFHEMN
KWETEBOTEETH S,

v 255 F5PULORBICEVEBNADE

v EEHGSTHREGNIEZEERIL 2 EH
MBI EITED,

EREomEHE SR & LT, 41X SPC AN H DBEF A IR LTI 35 Z & N Th 5
LHEICB W TR T 72,

JL—C 7 EAL AR OIRBIZET S 5-6
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(2) FE7itkee
SPC DL &%, ~b U ZMNNIZH 5~/ U AN 2855 B JE {5 7t 254 (Perlis State
Socioeconomic Development Trust Account) ¢ H1{Z Econation 18 % B L&Y 5, FEEAIC

Econation Sub Committee ({KF ESC) % #¢37 L C Econation Fund & L CEM %179,
ESC 3@ DL M B B9 OPRGE S OE RO E L 24T 5 Z & 2 TeRE L 5,

5-2 R)LY) RMOTEHEE & HEEFREERER

(3) AN—IRw

ESC O A 8 —1Z, LLFD#EY NCIA, LY ZINEFBRE CTRER T 5.

Chairman YB Perlis State Secretary
Deputy Chairman Deputy States Secretary (Development)
Member Deputy States Secretary (Management)
Member YB States Financial Officer / representative
Member CEO NCIA / Representative
Secretary Perlis State Economic Planning Unit
5-7 RL—U7E A OIRRICET S
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FEAX—LLEERE HwEE

(4)

(®)

EETE
HER A N —Id, EMMICSE L2 E M L, e TOEMRIZ #EE UF @@ 2 gk

o TS Z & Z2fEd T 2, Fund DR & LT, ~b U 2N O HUBBAZE (B9~ D iEEhIC
L CHMNZT DN ba AT D,

5 HBOZ DWW TEIARE EVERRFICIIMEE S TWRW2S, NCIA OF & L CTIHE M
R OBREELZ RESELADBEEYE 2 TWD, ZOEITSBMEHRDEI 21T 5 B TH
LN ENDFIHER D,

R 2 AWM 95 72812 ESC I EHIFIIZ SPC N IICA (2% LRSI 23854 A D

ST B BE DA ek

AREMECEAD D AT — 7 RV E— XL T Th 5,
1) HEE

A) Panasonic Eco Solutions Malaysia Sdn Bhd (PESMY)

B 7E Hh Level2 .Wlsma Panasonic, Lot10, Jalan 13/2, 46200 Petaling Jaya, Selangor,
Malaysia

O A | 2012 &

&R & | WHEA

FEHKE | XY=y |

EOK 4 3850 FVU Xk

v s | DEEAPEAKER PERALER, THER(LAVER | A = R 3 OF%Er - M T -
FENE |
PRSTFERS

B | 354

e 4% | 80,826 TU X v b (2014 4 )

K] ZE | A8 TVU Xy bk (2014 FE)

PESMY 133 Y = v 7D 100% FE2HTHY ., ~L—1TIcBW\WRET VU=
7UV7$%%ﬁofwé V=T —HEIZBWTH, X bl E TEPC =17
SThh, BERFIFFEEALTWD

14 TR~ > v a CBHFERMEDE TITHE S U1 = 2 S O R 0D 52288 T HUAE TR
FLlpolens, 15EE LY BFRIET L MIARTH D,

IL—7EAL S OIRRIZET S 5-8
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B)

Bintai Kinden Corporation Berhad

Ff 7£ Hi | No.430. Jalan Ipoh, 51200 Kuala Lumpur, Malaysia

A% N | 1994 4F

f # # | Ong Choon Lui

N L | BWEATA 20.95%
EEWE | B i Holdings (M) Snd Bhd  20.61%

%W OR 4 20,778 TV Fy R

g pE | 333478 TU K v b (201543 AR)

FENE | A THEE ABET N0 v 3 —FH

TEEEHL | 398 44

5 L% | 473,866 TV X w ~ (2014 4EJE)

I | 8,053 TV ¥ bk (2014 %)

Bintai Kinden LI~ L —3 7T ORFLHEEETHY FFICEXK LETII~L—T T
RFOBRETHD, FEFETNB v N—FHELToTWND, Y HR—L, AR
XTT . RXREF L, HURDT, Ixrv—IbiEHE LTS, BAOKRFILE
SHEOME AT 2095%HE L T D, REFIZBWT LB T H4 PESMY &
TS,

T.T.E. Engineering (Malaysia) Sdn Bhd

A 7E M 4th Floor, Menara Choy Fook On, No.1B, Jalan Yong Shook Lin,
46050 Petaling Jaya Selangor, Malaysia

B N AFE | 1980 A

RERH | KEE—

EbRE TTE Malaysia Holdings Sdn Bhd 70%
PR TR 30%

%A 4 2,000 TV Xy B

%%P&J@ Ii}%mj— anXﬁH: HXD+ j}ﬂjI T%ﬂ‘%

TEEBET | 994

e LAa%E | 255,674 TU X v k(2014 )

I | 5128 FV ¥ v b (2014 F%)

TTE thid~ L — 37 TEICLH M Zfaii O FHE 21T > T D, AAROmBE
TEROF2HETH L0, v L— U T BHIBEAR 10% 2 RET26REETH D,

Malaysia-Japan International Institute of Technology (MJIIT) DFEXNIZE A1 % 5 HK &
<EBRL TV 5, PESMY & 3E[AICHIEL D TR 1 R4 4 e L T 2 B3R TARZM:
(B L7z,

5-9 JL—C 7 EAL AR ORBIZET S
BREEXGARENBRERERRAE



B5E
FEAX—LLEERE

2) 77T —h—

A7 7 —H—ILTNB Th D,

1IE X 4 #F | Tenaga Nasional Berhad

Ar 1£ Hi | No 129, Jalan Bangsar, 59200 Kuala Lumpur, Malaysia

AL | 1990 4 (REE)

& 3 F | Datuk Seri Ir. Azman Mohd (President and CEO)

Be R R Khazanah Nasional Berhad 29.66%, Citigroup Nominees (Tempatan) Sdn. Bhd
16.28%, Amanah Raya Trustees Berhad 8.18%

g OA & | 5643ELYUFy b (201543 AR)

& PE | 117135875 ¥ b (20154 3 AKR)

Sk 5 k& £7 | BBBH(S&P), A3(Moody’s)

T 3 B H | 36,146 4 (2013 4ERFAD)

%N E | RE - RLE - R

ERNMUAL | ~ L= 7 REEME O/ T P T IR RDE ) HEH

TNB Ot 5 ERFOMBHERIZLLTFOBEY Th 5,

RL—L7E B OIRRICET S
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Hi#t : TNB Annual Report 2015
3) EPCaY 3942 —RKU 0&M DEFEE

FREATERZELT D EPC 2 b7 7 X — K OFEBMBEZED O&M EBOEFELIT
PESMY & T35 TH 5,
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FERF—LLASEE HEE
52 E&FE
521 & &

(1) EZOAR

AREMOREEE L ESMRITLLTOEY TH 5,

g 146367 TV ¥ v b
H 43 43910 U ¥ k
& A 102,457 TU ¥ v b

HERBEIZDOUNT

3HOHEHEIZTETY L=V TERNEETHY UV Fy MBEERICTHEETT ),

BEABEIZDLNT

B & AN X DN ~DEELE AL 5720, Fieo@h HEET, VXY b
BT, HE - VX y MNEIED A — A THEHEE 21T > 1,

x® 53 EABEOHEK

EE AE0# SR (RM20:JPY50)
RM  29274K
& AS5E JPY 3,278,639 K JPY 2,341,885K
(RM 102 457K 485) (RM 73.184K 48 24)
27 2% RM =6%, JPY=2 %
RM =10 &
£:d
& A HAMH 24 & JPY =24 &
FHEHA RM 26,127K RM 28,902K
24 10 RIS A RM 9,010K RM 868K
25 FRIML S A E RM 26,125K RM 24.433K

(A$E5e1E) P50, &% L — bk 32 FI/RM

FERELT, VX y METTHEY ANE M L25A, 25 FME L&A FHEME
DHDYGA & g U TR ERAEITRY (6.5%DJK) Z LB nnolz,

LN LR8 5, 4] 10 4E DY X » METORFFHANRKES VI EREE L THY) 5 4/
L& HE RV RRE L 22 5, BL 6 R H DIRRITHLULE DS D e N b ATREE 720 |
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5.2.2

5.2.3

Xy b= ORFEREDo T 11 FRUBRIINEDOARDr — A X0 K& IR SRR HARE
THLHNAIRE L 72 0 A5 & LT 25 M2 L2l & A FHIRERWER L 70> T D,
fHL. M0 10 FHROWHEOZAENKEWE, FHUY) 5 FMPLH T & Ay vRdliT— =%
—vary 7y v ROl E RN E LIEAFEO BIZEEET, MEOHL O AT
DL ENHEUTHLEBEZOND,

SEHNZOWTIE, & 523 BB CHE T 5,

BE®OFENIZTDONT

ARFEOE S L E UTERNLT D PED SPC 1%, FERLAE 25 FRIOLE LTI X Y @t
EORFIT N HERESORY 2 F M 2, FELSI3EZE 10 40 20 FEEEOF|[E )
B 43%% EfRE L THREHZETF LI, BHOFHR CrBRMA kWh 72V RM0.46 & L
TR, A7 m =7 hOEENTH DHIBBAR~OME &R E L /NS poloizd,
3.5%IC FHIEIE Lz, X0 BRIICIE, HEFED 3.5%% FIRE L TEHO 7Y —F vy v o
7 —OFHANTE Y 21TV, & HICHER TRICIEHE & Y IE T 5, ek, 7
U—F v v aZa—nbESE% - I DR AT 5723, SPC OB RO R
ERFER TR E CICHEFICET D2 L5, FEEZIT-oTWD, Tid¥ vy ra7e—0i
Bzl v, HEREIC3S%OEY 2179 Z L AFiE L LIZGE, BERED PSO OGA I EE
D7V —F v vaZ7a—037%x~L) ZINETLTDHZ ENAREE 78D, FIFEEIX 858
FU Xy b, 25 4EMITHREE 26,125 TV X v hORFIFIEOIRIN FiAD 5, FEEEN
PO5S DA THLHED 7V —F ¥ v 270 —0D 2% %R TTHIENETH D, TDH
B T363 TU %y b 25 FEMERFIT11,985 TV o F v A RIAEND,

MBoH

BB ORTIRSE S

A O ENERTTEY AT 2R/ 2R —2 L LT, MBI &% L,
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()

R 5-4 MBEAWICETLBERFHHE (RET—X)

SRTLYAX 16.744MW
FHREE 25,067MW (P50)
EHmEOR 5.3%
HAOEFELeE 0.6%
FEEL—k RM 0.46/kWh (RMO0.41 + RM0.05)
SRFLARR RM 146,368,000
b & 2R 24 £
[ & ENEA R 25
B & & JPY 3,278,639,000 (RM102,457,000 #H )
A& & F 2%
HESEE RM 43,910,000
EEXILAIZDONT

FENAZ, EEEIS0 TNB & O Thift 35 PPA @ 25 FEMEE L — k&> 7278 %E
FEIZLDWNATH D, PPA HlE CIXHFEMME 25 FEMICH= 0 EEUEE A EHE SN Tnd
ZEMNBLEE LTZINAZ RiATe Z L3k D,

HitE L R AREREIT. BREO~ L — U TICBITAREIELIEE 2.
LI L P50 Rt CEMZEERIL 25.1GWh & RIAA TV 5,

PR 16.TMW H

FeFE L — NI, 2016 L U #7212 KeTTHA X D iRE S 415 Utility Scale Solar D~<— A L
— FTH D RM0AIKWh (I~ L — T BSK VA IS U RMO0.05/kWh Z B/ L 7=
RMO0.46/kWh THI L=, ZO5EE L — MIARREESER S B CIXAR S T
WHDTHDA, 2016 41 A 29 HIZ TNB A+EIZIVT NCIA FED & & T TNB BfRE &
W% LIcHEEDEH WL — FTHD (Appendix 7 ), HKKM7REE L — MME, BEITE
Uil L — O EREPE 21TV, KeTTHA IC T EREEOIRENIND Z EIZHR->TND
M, AREEICBWCUIREO 7 — A & L CHEFIZRIAD % RM0.46/kWh % i i L 7=,

RET—ADFER

FHOFHECEHE LSy v a7 a—d. ERICIRA LMY Th b, EERE LT, J4E
FEOTEBENAIL 10,920 TV »F > b, BAESESBRE LICAHE T 25 FMOREIZ LD
WAL 254212 TV Xy R e | ARIZEIE 81,237 TV ¥ v b, FIZESR 32.0%% HiA
e Z EHIKD,
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Fyrvrarva—t, EREEOUFEED 7 ) —Fy v 2 7m—3 388 FU Xk
DS RIASD BT xET AR FE 4 71 E DSCR 1 1.60 BL E 2 Feff L7223 B AMEEE D B Bl Y K OV
FIMATRETH VR FHEEE N TRETH 5,

& 55 BESF—ADELHER

15 H S
NET INCOME total 81,237
FCF total 108,461
Local Capital Dividend total 38,422
Contribution to Fund total 26,125
EqIRR after Contribution 3.50%
Lowest DSCR 1.596
LLCR 1.834
EERORYD

FEYEr — 2 TlE, EERELTPSO ZHHL WD, TR LT, BEBEND LR -T2
BOREEEIDO DD, PS5 Z#EH LG EOF v v a7n—%Ro-, P95 HEREIT
P50 FEED 94%ThH V., LeRl->TENRTDOT LS 6%KXTT52& &m0, UTD
FTHE ORERZ T D,

#+ 56 BEST—RXLPIHSHEEDFEESDLE

A R %—‘eiiﬁ—(P50)ﬁ = P95
NET INCOME total 81,237 67,096
FCF total 108,461 94,321
Local Capital Dividend total 38,422 38,422
Contribution to Fund total 26,125 11,985
EqIRR after Contribution 3.50% 3.50%
Lowest DSCR 1.596 1.501
LLCR 1.834 1.725

7 FPERIXRTR DO LBV 6%EKTT 50, 7V —F v v a7 —0TFILL Y K& < RM 108
million 7> RM 94 million &\ 13%fX F L T\ %, Z OB LA ORI ICBRFEIZR LT,
IR IR TFLTWS, ¥ v ia7a—DnbYE2TomBOBRENSIHEITH 2 &h
5. OB SO E BN N D THhDH, TNTH, BEDRFICHID
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6% Cd 5 DSCR <° LLCR ~D IR EHI T Y | I O BALIXANE K IZ K FE 7
N EEoTWNA,

(6) VrFubO—rDBALABL—IEBFDOFZE

521 BTk RZERY, MEIINEDAEEZTCND, VX y NMEOFEIL, &R0
6% & m < ERFHIFN 10 4E BT, BRICHFEBMGHE 10 FER O BN T 5, &
DX, Econcation Fund ~O#LH 4 IZ%t L HBAZE RN D,

—J . MEOMEIX, BFICKBIT LA L — NOEELZIT5, TRIC, BEOY F v b
LN OO %@%Hv—kwﬁ@®ﬁﬁ%T#1%&$®?/7 BEGEORIZITY v
Xy FPORELRTEDBHLNDN, ZOHRBEFFINESL 2, 22T, @EDHE, Y
Xy MEPHICK LTI L — A E e LT,

4.5 -
—0—US$
35 —e—JPY 100
—0— HK$

=
3
c 3.0 ]
14
[=
= 25 -
2
g
2.0 4
g
)
3
O 15 -
o
o
2 1.0
©
>
0.5 - ’W”"W
0.0 -
o N < © [ee] o AN <t (o] (o} o AN < © [so] o N < © [s¢] o AN <
N~ I~ I~ N~ I~ [<'e] [co} [ce] Q (e} (o] (o2} (o] (o] (o2} o o o o o by by -
[} (o] [} (o)) [} [} (o] [} [} (<2} (o] (<2} (o)) (2] (<2} o o o o o o o o
~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ N (q\] (q\] (qV] N N (qV] (V]

53 DXy MEHEBOBROABL— FOEE

THEE LTk, 7T EEGHEORENITITRE LT 2000 4-LIFE 2015 45 F TOHE V%
BL— MZOWT 5 FEROBENESZ L >TU U Fy MERRIETH-ZL—bE R L,
ARE I Q4 /) 1ITheh ZoRKL— NEEAT 5 kAR T2, ERFOHEEL —
K (RM1.0=JPY32) (Zkf LiE#HEL— k (RMI1.0=JPY27.2) TH V. KN 17.6%HMN7
LIRE LD,
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FRFIC, Uy MEMEOHANZE L — NEB OB EOREORMNRE b2 6T

MNEHRDT2D, HIHEED 10% D& 227575, VX y MMEE 10% (HE 60%) .

BLO20% (

& 57 ABL—FEDHELIV) ¥y FREEAOEE

550%) BEATLHr—RAERat Lz, LFOFIZ, ZOREEE LD D,

5 H e R
HBL—H gL JoFIbT%
DoXyrERE 0% 10% 20% 0% 10% 20%
NET INCOME TOTAL 81,237 79,849 78,462 76,626 75,897 75,169
FCF TOTAL 108,461 106,488 | 104,515 85,408 86,729 88,049
Local Capital Dividend total 38,422 38,422 36,171 38,422 38,069 30,820
Contribution to Fund total 26,125 24,130 24,433 3,073 4,749 13,317
EqIRR after Contribution 3.50% 3.50% 3.22% 3.50% 3.45% 2.63%
Lowest DSCR 1.596 1.284 1.075 1.356 1.145 0.991
LLCR 1.834 1.720 1.615 1.834 1.720 1.615

ZREL— RO RWEE, U Xy MEFIEOE AL, DSCR ORKELRE ., Hiis
RRE T ESELET TENZERERFETRNEICAZ D, IRFABEZRDSCR b, U
VX MEREN 20%F TTHIE, REEIXIZE 1 2 ERloTnD, LaL, FRITRL
TEAFEORERY LR E /LD &, RERFENHTWD Z &R bnrd,
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(a) BFYET— A

3,000

@ Dividend

2,500 1 @ Contribution

2,000

1,500 T T RT

Amount in RM 1,000

1,000

500

|

4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25
Project Year

b) VoXy MEREEAN (VXY ME20% : M 50%)

T

1 2

T T

3

B 54 Yro¥xy FEMEBBACLSREYLNLES~OTE

B — 2OWAE, FEMMAE L C-EORY (HEHD 3.5%) BAETHD, iz,
FIFHNBREITHY T HOE LTIV —F ¥ v a7 u =387 5720, HkBlz o
LA bR 2 ITHIN DA B B

— 5. VX MEREZEA LGS, ETEYICEBWTYHFEEND 4 FEIC 3.5%% FH
HECLEA L I o TS, ZOWIBOZ Y —F v v a7m—0, BY4o LR E L= HEE
D 35%ITH 7272V T2d Th D, SO, Y ZOFT v v =7 ua—nbhiHT 2HLH4I1Z
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DOWTIE, A CHIRIZIZZ DI THY | & 5 FRILVIEA AL D, £ ThH,
10 R E TIXDOTDOFE LI TE Ty, 10 FERIZY Xy NEDOIRFE DD LT
D BN RN OIIERE — 2% ERIDHHAATRE L 725, DL EORER, 25 FREE O
HEGEHE, BES— AL RESLEDLRWETFIIRDDIT TH D,

U ¥y MEME ZEA LA, FEYMICOE 2 8FHETIZb2 5 220 ERY & ik 40
HEWBLLED XS24 T D, FICHIBEBI RO 7O OWHEIIAT e Y =7 FOEHNTY
bHY ., FTNNFEERMGE 10 FERICHZ0IFE A EERTE 22V LIFIEFICRE RRET
bbH, EDZ et U ¥y MEOREIIMEE I D 2GR0 EHET 2128 -7z,

2. VX y MEREGEANH L E ORI CIxd D503, ARBREBOEFIN R A MR T 5
e, VX y MEZBEALIDICARLEHHEZEZE LIy —ADF ¥ v a7 —itH 21T
STW5S, (£ 57 M) £, VoXxy MERTELESLS., V¥ y MEOBEN 20
(0%) & & OFEITHIRBR OWHEICBEZE IR LTV D, MHEO I, A0 T%
WIRWGE O 1 BBRE T/ L TWD, S BICIEAE LHEITE, e n Lo
T, TOBRBLEEEOWANZIORN D Z L2725, [RCEHANG, @ERFICET 5 EEIZIX
2R FIXR LN, Zhicxtl, Vor¥y MEOMEZHEA LGEI2E, Hao
TR 720 0 VoXy MEDOTENRNGED 5 BIRFEE L 7o > TW\d, ZHUTIL,
FCLEHDOBAD L TS, ZOZ &iE, FTRIZESRNL TV D, FEMGND 8 FRE
TIE, BLS%ED EIRE TH D EED 3.5%ICEEL TRV, L7eii> T, HEE ONERINLE
Fh 35%ERELS TEID 2.79%E 7> TW b, —F, MBI &L, Vo ¥y MERE
DOEFERFEL 10 FRETIHFEAEEaTH LD, 11 FRUBEITE T Y %> Mk a]
REE 720 ZOZ LR HBFEE ST ORI/ NV TT LB & e 5TV D,

WPFHICHE X, VXY MEMEDOEANZIT-> CTHHERGE 10 EMITE SN HE R0
RMTHY, K7 =27 FELTUIFE LS 20 E DA B TICIIESL 2o 7=,
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b) Vor¥y hABEL— DO T%E (VXY MEFE 0%)
3,000
O Dividend
2,500 1| @ Contribution
8 2,000
2
< 1,500
£ 1,000 =
500 =
12 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25
Project Year

() Vo¥v hARBRL—FOTH (VorXy MERE 20%)

B 55 1) ¥y bAEL—FOTEE) VXY FRRMAEAOHR
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524 YRIOGHEVRIHEK

AFEZEET DR LILBESND Y A7 LR E TiLd %,

(1) RESZXORRICHEYBESND IR EZDXIGH]

ITIC, AFECFERMHTZVBESND Y AT LZORIGREF L DT,

F 58 BHESNDIRY EXE
(@) FaSz Ik -BE/N— F—URY
TRz HREITEENVRS - PESMY OESHABATY—S—DIVSZTYU I BEEZERLTHY . BEIZG
CHR—bETEHIETTASIINERET B,
HEEBEDTIAILEIRY - SHAICBWTHEBED T I+ MNEDORIREIRE T S, £f-. G ICIZBEHREE
~NDEBEKBIE., STHXDRBIEEZIEERT S,
HEBZDELDERTJRY - SHAICT. BIFREEZICLPBARSE., THEDKBIELFIHRT S,

FITAHOIRY - TNB [2DWWTIEE 2 BICTHRBDBYFEIL—TOENFTEFAIE 2033 £
[CAITTEH 1.6%DHUERLTBYRELLERENRADS,
IPP 2R T BV RILBEICTOTEERMERYBZ THYEL,

(b) ETYRY

HE-FERTOHOIADY - IZFESH(EPC Uk IZIK. BATORGAREFBRROBEBRELIUAR
FEIURY EEDORIICVDELGRMHEEL. A ORELUBRATHEILERD D,
s TEDOZHIZENT, TEEEFE{ES (Delay Liquidated Damages) Z#22#9(1Z38E
THIET. IZNEBENELEBEDEELERT S,
- FRDOERICHA-ERAEFHRELLTEHET S,
- REIIBLT. BEEHITEHDBMABTET HERESE).,
CER-ENA VIR VRE BLEEYMRREOTOCIINEL, BEVRIICHZ
= RIEZ MR T DILERIRET D,

REHURY - CNETHEPCHEED/V/1\V%EERL. PESMY BN EEZASE S D THHFEIT
50
- TRFEESHMNRHAEEEE OIZICAV T ZNERUVUALRECENT. B
KRR EIHBROERZERUZAZEZZHABLTLHELLIC. TRFASH
OEFHEICIHL-FEEEEES (HEEEREERE % : Performance Liquidated
Damage) D& %R H 5B,

HIRBEYRY - IZFAZNBVT. EIRROERBERUVZARLEZLHELTIHLLLIC,
HEIFRRIZHES P EIEERES (EEEMREIREf%: Performance Liquidated Damage)
TIRET S,
- TEFEZENICEO TR REME 2 £ICRE T HLEDI12. ORI RS
NI-IHEIZE HEAHNSEIZ2ERH, BEERABOEREZ ROIEHEREYAL,

IEFESHOME-T7 - IEFELHOEEIZY-->TIE. AFLREIZBNT, IEFEESHDBEE 5 £/
FILRIJRY DB ER. FAEBEDIEEEROBHLET, EARBELDOEER - TIHILE RS
#[E% 5,
- MBS 281, —EHAR (41:735 B)LLEDEIEREN MG T BB S ITHEEATREl &
WSHEETIEFAZNICEYAAT, HESRYRIEFASHERESELZN
FIIZEHDB,
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(c) HifiIRY
RHRERENTRELTS - KEARERMILEEBRMBRALIZLOTHY., =, ATOCzILDOBREKICETS
b 5iRB%E. IBFEZHNDOAILSMEMRLTEHILET, HfTURIVDEBERS,
- BROETKRENARERRD EPC ZHDOEFEELD/N\FY=wItth. thRFE.
TE-ERAGEDREEEE.
s Fiz BE/N—hF—IZ, B—HJLE1E(Z5EL Bintai Kinden . TTE #1%8ELTH
Y, B2 ERPLREL-EETEAFZEE,
- AA—DWEICFRBETHN—F B LERIRET S,

(d) #¥X-RFURY

N R HI%R TE M7 S A s NFYZVORERERMEEEFISBEEICHSTHISVN AU H B8, RELT:
AHZEEDIEMN KD, A—HILEIFICFEET S Bintai Kinden . TTE $#t%/S—k
F—ITIA AT LT, BER-RFYRVEERT HEERETT S,

F REEEEERICOVWTIX. EROERBEHMEZEREL. MENS—EEEEFHER
IZFERIITT %,

- ZSPERAEEE SPC HETEMTALET., BERREVEERRICIEC-FE
MORYMNAGRETOBEIEODRELZTS,

A REAMEHEIRY

(e) EEVRY
BHEJURY - BSIEDTHFICLEZHEELHRY. PPA ZHWEEICBLVT. 2E2BLVYELT
L3578 .SPC DIRA RIS,
s PPA [CREBEREBERIIORFTILT—FEEANGZVEIZFETI,
- BB REEHEOEEEITS,
(f) £EY-Y—EXOBEA-FIBYIRY  TEOAFFTTINB FLXHEHEDHS,
(N FEBURY - FBELEEAITELEE TNB [ZHEETSA. TNB &lE 25 EREIRHEZHEHETHD
T. REIWAIADIERELYSD,

TNB ZEZEERMICERET - PPA ST, TNB Z£EFT. TNB £ TR RHZAZE. TNB DFEHICKYTENTEL
BURY WMBEEICIE, WBEORRETEILER ST S,
REM-EEFHOEXER - REMRAVIDSEEREFTOXTRORELEE(L SPC DEETHD.
ISERTSURY - RREEALTHBEOE LBXOBAENA—T B,
(g) BHEURY
N BR-HRBEURY s L= TBREOHAD T JICA BERKREEH (RS EEFUIHE - MRS
DD,
- ERBELGL,
 CNETORETERILIZAMNBFORENELATNS
72 XALEEYRY - ARITYT TIIBIE SN FUEEEF T
(h) BEEAV ISR IFY— /" 2—TAI)T4—)RY
BAL—T4UT4—IRY - RTODHRTHR ZER(TILREREL)E SPC AIOFETERTHLER
ELTHEY., EEROEFELE) RV (FLLEMaFE—)LLPT LY,

- REFNODEBREERT S Kangar EEAICHLNT, REHERADEMAIERE
ERETHIN, EORED-DICBELBAR—RFEEICHERSN TINSILEHEIL
TL%,
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(i) RUFTAHIL-URG (RUT4HI-TA—RIT2—)L)

TSI DBNES - RILYRMBAF. NCIA 2B EAAREREHELZT>TEY., MAOO(V)T—%
BRG . ES-FRAE ITNAT, REFBEHBFHARICANSI L., TRLF—H EC FITH+HEMES
BE.OREF-FR-EHEE. R WTW, LEA>T, REBMRICOREMICERFERET D20 T(INRE
PS4 NEL. BE.BF 95, ShIc&YTASIIMIRTHIRIDIERERS

HEDEZNEBREITER

() E#-KBYRY(FFaSI-TH—AITa1—)L)

N TasohcoBROK - RENOERNOHIERNBERREILICLIBRIRESRRHT S,
- AR ERE O

EITkBIRY
B REEHYRY (KIBEE - BEEEDQOFTRAEETS.
StERL)
(k) 2 /O@EFIRY(NRBEIVRIE)
ABBIRY - NEBRSYRIIT. AEO—CDRFEICEETHN. O—D—EE)UFIRET

RETHILLBET D,
() (FELTERBYRIREICEEY D) Fvya0—EE-I74F0ovILYRY
(N Xyl aT0—FEIRY - HIRBEESNERKET D,
(m) BI=ELYRY

SIERTICHKBRMEZEZY) /AN - SIEELEIEREN DHFETERI A —LBLDELT, SIEELKOFEEER DI
—2avyBIRY T4Lav 2B HRE LR ITELY,

(n) ZDH) RS
N OVTSATURERVRY - HEREBHNICOVTSATUORETFEBEAND,

2) ZOMDYRIETOSTONIFAFLRIZEFBEF1YTA— /Sl —T

BVEE L. EREAICIE SPC OFEICEE LARANWED, X2 T 40— Nubr—] LIE
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1) REEXSM4MtUX
EC 28 SPCIZX LT IA B RAEFRITT 5,
2) PPA (Power Purchase Agreement : E &E32£))

SPC & TNB & O THifE S5,

(a) IR OEY R CGREE) . BRlEE

(b) EAGARR, RIEA . EEEEB A H ORETTIE

(c) & O 1EHA

(d) FEEMAS, BEXEHEOII, WFEENEORE - FEMENHER TE 2EEMEO
RENHEETH D,

(e) AwHLT)

GIESS)AS

(g) DM (FEHLE, kiR )7 i5:%)

3) FAIEEHY

AKFav =/ FOEATELLT., h—XLax MEBOBSEHS, K- &WTE, &
ALH - SEMRTEL FELCTEPC L LTHEMT 5, inA THELNIL, PESMY
ZTET D,

4) O&M (Operation & Maintenance : iBE5fR5F) H—E R 2H

TEHE - RSFERICOUV T, PESMY 78 SPC I2%F L TH— B R 2T A - OI2kEfE T E T
H5,

() Y—ERHA (TOR), Zitxtl (PESMY) OFHE

(b) P EARKBR L KL

(¢) BUETHENLEIZ R =BG OHE

(d) FHRIOfRER %

5) SHA (Share Holder's Agreement : ¥ EfE1%%E)

WERD b7 TN Z A - BT D720 DOMER D D5, 7ok, HREOREES L OES
PEDOHERNEE TH D,

(a) EAMEEI L UHAIA

(b) HREMRE - BFER I Dt - BERERGE L

(c) Huite DITAn
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(d) FIIEFASAE CT25A O x4l
(e) MEE DR FEH N FRE

6) Loan Agreement : @& 2%y

—XAIZ, AERN TIILL T ARV IAEN D,

(a) i%%@

(b) FNEFATICR T 51T RS (Condition Precedents)

(©) ﬁfﬂj—’\ TEEIER L OFER LT 57 WEKEIR (Covenants)
(d) 77N FERME

7%, JICA OWANEMEZTERT 256, TOHGEICEN T, LTORENRLEL 72
DT Enh . R IERRAATEH L CEEAED TV D,

i) B (FS oS T)

i)  FEERBIOWEN

i) SRR - G

iv) HEEALESRE - &F

v)  REEEOME

vi) U RAZBIOZEORNE S

vil)  BURFSCEE - #FR AT

viil)  BREEAESEE (JICA BREALSEUET A R4 12iho 2 L)
ix) BEFEREEEIN O OfE AREENE (EAMRE ST O M EE )
x) EMAZRIEE (BI%ER)

xiy ASBOEWAT Y 2—/L

7) RIRE2%Y
Tl N7 7 A F U RITBWT, REOIMANIVLESMNTH D,

(a) AR T OLRER
i) @Rk A — LU 2 7 R (Construction & Erection All Risks (CEAR) Insurance)
ii) M EE®IRER (Marine Cargo Insurance)
iii) B = FHBHEMRME (Third Party Liability Insurance)

(b) EEHEIIR O PRER
iy A—nU R (All Risks Insurance)
ii) B =FBHEMMR (Third Party Liability Insurance)
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unit 0 1 2 3 4 5 6 7 8 9 10 " 12 13 14 15 16 17 18 19 20 21 22 23 24 25
2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041

Incom Schedule

Energy Sold MWh 237334 235060 234544 233137 231738 230348 228966 227592 226226 224869 223520 222179 220846 219521 21,8204 216894 215593 214299 213014 211735 21,0465 209202 207947 206699 205459
Applied Rate MYR/KWh 0.460 0.460 0.460 0460 0.460 0.460 0.460 0.460 0.460 0.460 0.460 0.460 0460 0.460 0.450 0.460 0.460 0.460 0.460 0.460 0.460 0460 0.460 0.460 0.460
Operating Revenue

Revenue from Power Sales MYR 1,000 10920 10854 10788 10724 10660 10596 10532 10469 10406 10344 10282 10220 10,159 10088 10,037 9,977 9917 9,858 9799 9,740 9,681 9,623 9,566 9,508 9451
Deduct Sales Tax (VAT) MYR 1,000
Total Operating Revenue MYR 1,000 10920 10854 10789 10724 10660 10596 10532 10469 10406 10344 10282 10220 10,159 10098 10037 9,977 9917 9,858 9,799 9.740 9,681 9.623 9,566 9,508 9,451
Operating Expenses

Variable Maitenance Cost MYR 1,000 328 326 324 322 320 318 316 314 312 310 308 307 305 303 01 299 208 206 204 202 290 289 287 285 284
Fixed Maintenance Cost MYR 1,000 167 167 167 167 167 167 167 167 167 167 167 167 167 167 167 167 167 167 167 167 167 167 167 167 167
Major Rehab/Renovation Cost MYR 1,000 109 109 108 07 107 106 105 105 104 103 103 102 102 101 100 100 99 99 98 a7 97 96 96 9 95
Insurance MYR 1,000 33 33 32 32 32 32 32 A 3 K1l # k1l 30 30 30 30 30 30 29 29 29 29 29 29 28
Depreciation MYR 1,000 5,269 5.268 5269 5.269 5,269 5.269 5,269 5.269 5268 5269 5.268 5269 5269 5,269 5.269 5,269 5269 5268 5269 5.268 5,269 5.269 5,269 5,269 5,269
Total Operating Expenses MYR 1,000 5,906 5,903 5901 5,808 5,895 5892 5,890 5887 5884 5881 5879 5876 5874 5871 5,868 5,866 5863 5861 5858 5855 5,853 5,850 5,848 5848 5843
Earnings before Interest and Tax (EBIT) 5013 4951 4888 4,826 4765 4,704 4843 4,582 4522 4483 4403 4344 4,285 4,207 4,169 4,111 4,054 3997 3941 3884 30828 3773 3718 3,663 3,608
Non-Operating Expenses

Interest payment MYR 1,000 2,090 2,003 1916 1828 1,742 1,658 1,968 1481 1393 1,306 1218 1132 1,045 958 an 784 697 610 523 439 348 261 174 87 0
Earnings before Tax MYR 1,000 2923 2,948 2972 2,998 3,023 3,042 3,075 3,102 3,129 3,156 3,184 3212 3,240 3,269 3,208 3328 3357 3,388 3418 3448 3.480 3512 3,543 3578 3,608
Sales Additional Tax

additional tax (none)
Taxable Income MYR 1,000 2023 2,948 2972 2,998 3,023 3,049 3,075 3,102 3,129 3,156 3,184 3212 3,240 3,269 3,208 3,328 3,367 3,388 3418 3449 3,480 3512 3,543 3576 3,608
Income Tax MYR 1,000 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
NET INCOME MYR 1,000 2923 2,948 2972 2,998 3023 3,048 3,075 3,102 3129 3,156 3,184 3212 3,240 3,269 3,298 3328 3357 3,388 3418 3449 3480 3512 3543 3,576 3,608
CASH FLOW

Operating Cash Flow

Operating Income MYR 1,000 10920 10854 10789 10724 10860 10598 10532 10469 10406 10344 10282 10220 10,159 10,098 10037 9,977 9917 9,858 9799 9,740 9,681 9623 9,566 9,508 9,451
Operating Expenses. MYR 1,000 -5,906 -5903 5801 5808 5895 5802 5800 5887 5884 5881 5879 5876 5874 5871 58688 5866 5883 5861 5858 5855 5853 5850 5848 5848 5843
Taxes and duties MYR 1,000 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Financing Activities

Interest payment MYR 1,000 -2,090 -2003 1916  -1828 1742 -1655 1568 1481 1383 1306 1219 1132 1,045 -958 871 784 697 610 -523 435 -348 -261 -174 87 0
Principal repayment MYR 1,000 -4,354 4354 4354 4354 4354 4354 43564 4354 4354 4354 4354 4354 4354 4354 4354 4354 4354 4354 4354 4354 4354 4354 4354 4354 0
Investment Activities MYR 1,000

Own Capital Contribution MYR 1,000 43910

Free Cash flow EqIRR=8.01% 43,910 3,838 3863 3,887 3912 3,938 3,964 3,990 4,017 4,044 4,071 4,089 4,127 4,155 4,184 4,213 4,242 4,272 4,302 4,333 4,364 4,395 4426 4,458 4490 8877
Cummulative FCF 43910 40072 -36210 -32322 -28410 -24472 -20508 -16518 -12502 -8458 4387 -288 3838 7994 12177 16380 20633 24805 29207 33540 37904 42290 46725 51183 55674 64,551
DSCR 1.596 1.608 1620 1633 1646 1.660 1674 1.688 1.704 1719 1735 1752 1770 1.788 1.806 1826 1.846 1.867 1.888 1911 1.935 1.959 1.984 201
Contribution to Trust Fund 858 867 877 886 896 905 915 025 935 945 956 966 977 987 998 1,009 1,020 1,032 1,043 1,054 1,066 1,078 1,090 1,102 2,738
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\end of Year
unit 0 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18 19 20 21 22 23 24 25
2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041

Incom Schedule

Energy Sold MWh 22,3587 222245 220912 219586 218269 216959 219657 214363 213077 21,179.9 21,0528 209265 208009 206761 205521 204287 203062 20,843 200632 199429 198232 197043 19,586.0 194685 193517
Applied Rate MYR/kWh 0.460 0460 0.460 0.460 0460 0.460 0.460 0.460 0.460 0.460 0460 0.460 0.460 0.460 0460 0.460 0.460 0460 0.460 0.460 0.460 0.460 0.460 0460 0.460
Operating Revenue

Revenue from Power Sales MYR 1,000 10285 10223 10162 10101 10,040 9,980 9.920 9861 9,802 9743 9,684 9,626 9,568 951 9.454 9,387 9341 9285 9,229 9,174 919 9,064 9,010 8,956 8,902
Deduct Sales Tax (VAT) MYR 1,000
Total Operating Revenue MYR 1,000 10285 10223 10162 10,101 10,040 9,980 9,920 9,881 9,802 9743 0,684 9,626 9,568 9511 9454 9,397 9,341 9,285 9,229 9,174 9,119 9,064 9,010 8,956 8,902
Operating Expenses

Variable Maitenance Cost MYR 1,000 309 307 305 303 kil 299 298 296 284 292 29 289 287 285 264 282 280 279 217 275 274 272 270 269 267
Fixed Maintenance Cost MYR 1,000 167 167 167 167 167 167 167 167 167 167 167 167 167 167 167 167 167 167 167 167 167 167 167 167 167
Major Rehab/Renovation Cost MYR 1,000 103 102 102 101 100 100 99 99 98 97 97 96 96 95 95 94 93 93 92 92 91 9 90 90 89
Insurance MYR 1,000 3 3 30 30 30 30 30 30 29 29 29 29 29 29 28 28 28 28 28 28 27 2 27 27 a7
Depreciation MYR 1,000 5289 5,269 5,269 5,269 5,269 5269 5,269 5269 5,269 5289 5,269 5269 5,269 5,269 5,269 5,269 5,269 5,269 5,269 5,269 5269 5269 5289 5,269 5269
Total Operating Expenses MYR 1,000 5879 5,876 5874 5871 5,868 5866 5863 5861 5,858 5856 5,853 5.851 5,848 5,848 5,843 5,841 5,838 5836 5,834 5831 5829 5828 5824 5822 5819
Earnings before Interest and Tax (EBIT) 4406 4,347 4,288 4230 4,172 4114 4,057 4,000 3,943 3387 3831 3776 3720 3,665 3611 3,556 3,503 3449 3,396 3343 3,200 3238 3185 3134 3,082
MNon-Operating Expenses

Interest payment MYR 1,000 2,090 2,003 1918 1,829 1742 1,855 1,568 1481 1,393 1308 1,219 1,132 1,045 958 871 784 897 610 523 435 348 261 174 a7 0
Earnings before Tax MYR 1,000 2318 2,344 2,372 2401 2430 2480 2489 2520 2550 2581 2612 2643 2875 2,707 2740 2773 2,808 2,839 2873 2907 2942 2978 3011 3,047 3,082
Sales Additional Tax

additional tax (none)
Taxable Income MYR 1,000 2318 2,344 2,372 2401 2430 2480 2489 2520 2550 2,581 2612 2643 2875 2,107 2,740 2773 2,806 2838 2873 2,807 2942 2976 3011 3,047 3,082
Income Tax MYR 1,000 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
NET INCOME MYR 1,000 2316 2,344 2372 2401 2430 2460 2,489 2520 2,550 2581 2612 2,643 2676 2,707 2,740 2,773 2,806 2,839 2873 2,907 2942 2976 3,011 3,047 3,082
CASH FLOW

Operating Cash Flow

Operating Income MYR 1,000 10285 10223 10162 10101 10,040 9,980 9,920 9,861 9,802 9743 9,684 9,626 9,568 9511 9454 9,397 4341 9,285 4,229 9,174 9119 9,064 9,010 8,956 8,902
Operating Expenses MYR 1,000 -5879 -5876 5874 5871 5868 5866 58I 5861 5858 586 5853 5851 58348 5846 5843 5841 5838 5836 5834 583 5829 586 HB824 5822 5819
Taxes and duties MYR 1,000 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Financing Activities

Interest payment MYR 1,000 -2,090 -2003 1916 -1829 1742 -1655 1568 1481 1393 1306 1219 1132 -1,045 -958 -871 -84 697 610 -523 435 -348 -261 -174 87 0
Principal repayment MYR 1,000 4,354 4354 439 4354 435 4354 435 434 4354 4354 434 4354 4354 434 4354 439 4354 4354 4354 436 4354 4354 434 434 0
Investment Activities MYR 1,000

Own Capital Contribution MYR 1,000 43910

Free Cash flow EqIRR=6.42% 43910 3231 3,259 3,287 3,318 3345 3374 3404 3434 3465 3498 3521 3,558 3590 3622 3,655 3687 3721 3754 3,788 3822 3858 3801 3928 3961 8,352
Cummulative FCF 43910 40680 -37421 -34134 30818 -27473 -24098 -20684 17260 13795 10300 6773 3215 375 3,998 7652 11,340 15060 18814 22602 26424 30280 34171 38008 42058 50411
DSCR 1501 1513 1.524 1.536 1548 1.562 1575 1589 1603 1618 1633 1.649 1665 1.682 1699 1.718 1737 1.756 1777 1.798 1820 1843 1867 1.892
Contribution to Trust Fund 3683 369 375 381 388 394 400 407 413 420 47 433 440 47 454 461 488 475 483 490 497 505 512 520 1461
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Fryazo—Fx: JUoXy FERE 20% (HE 50%) BEAS—R

unit 0 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18 19 20 21 22 23 24 25
2016 2017 2018 2019 2020 20 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041

Incom Schedule

Energy Sold MWh 237384 235960 234544 233137 231738 230348 228966 227592 226226 224869 223520 222179 220846 219521 218204 216894 215503 214299 213014 21,1735 21,0465 209202 207947 206699 205459
Applied Rate MYR/KWh 0480 0460 0460 0480 0480 0480 0460 0460 0460 0480 0480 0460 0460 0480 0480 0460 0480 0460 0460 0480 0480 0460 0460 0460 0480
Operating Revenue

Revenue from Power Sales MYR 1,000 10920 10854 10,789 10724 10660 10596 10532 10469 10406 10344 10282 10220 10,159 10,098 10037 9977 9917 9858 9799 9740 9681 9623 9566 9508 9451
Deduct Sales Tax (VAT} MYR 1,000
Total Operating Revenue MYR 1,000 10820 10854 10,789 10724 10660 10596 10532 10469 10406 10344 10282 10220 10759 10,098 10037 9977 9917 0858 9799 9740 9681 9623 9566 9508 9451
Operating Expenses

Variable Maitenance Cost MYR 1,000 328 326 324 322 320 318 316 314 312 310 308 307 305 303 30 299 298 296 294 292 290 289 27 285 284
Fixed Maintenance Cost MYR 1,000 167 167 167 167 167 167 167 167 167 167 167 167 167 167 167 167 167 167 167 167 167 167 167 167 167
Major Rehab/Renovation Cost MYR 1,000 108 108 108 107 107 106 109 108 104 103 103 102 102 101 100 100 89 99 98 a7 97 96 % 9 95
Insurance MYR 1,000 33 33 32 32 32 32 32 3 3 3 3 3 30 30 30 30 30 30 29 28 2 29 28 2 28
Depreciation MYR 1,000 5,269 5260 5269 5260 5260 5269 5260 5260 5269 5260 5260 5260 5260 5269 5269 5260 5260 5260 5269 5260 5269 5260 5260 5269 5269
Total Operating Expenses MYR 1,000 5,908 5903 5901 5898 5805 5892 5830 5887 5884 5,881 5879 5876 5874 5871 5,868 5866 5863 5861 5858 5855 5853 5850 5848 5846 5843
Earnings before Interest and Tax (EBIT) 5013 4,951 4888 4826 4765 4704 4643 4582 4522 4463 4403 4344 4285 4207 4189 4111 4,054 3997 3941 3,884 3,828 3773 3718 3663 3608
Non-Operating Expenses

Interest payment MYR 1,000 3,355 3106 2858 2610 2361 2113 16864 1616 1,368 1119 87 809 746 684 822 560 498 435 373 N 249 187 124 82 0
Earnings before Tax MYR 1,000 1,659 1,844 2030 2217 2404 2591 2778 2966 3155 3343 3532 3536 3539 3543 3547 3552 3566 3562 3567 3573 3580 3586 3593 3600 3608
Sales Additional Tax

additional tax (none)
Taxable Income MYR 1,000 1,659 1,844 2030 2217 2404 2591 2778 2966 3155 3343 3532 3536 3539 3543 3547 3552 3566 3562 3567 3573 3580 3586 3593 3600 3608
Income Tax MYR 1,000 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
NET INCOME MYR 1,000 1,659 1,844 2030 2217 2404 2591 2778 2966 3155 3343 3532 3535 3530 3543 3547 3552 3556 3562 3567 3573 3580 3586 3503 3800 3808
CASH FLOW

Operating Cash Flow

Operating Income: MYR 1,000 10920 10854 10789 10724 10860 10596 10532 10469 10406 10344 10282 10220 10,159 10,098 10037 9977 9917 9858 9799 9740 9881 9623 9568 9508 9451

Operating Expenses MYR 1,000 -5906 593 5801 -58%8 5895 5892 5800 5887 5884 5881 5879 5876 5874 5871 5868 5866 5863 5861 5358 5855 5853 5850 5848 5846 5843

Taxes and duties MYR 1,000 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Financing Activities

Interest payment MYR 1,000 <3355 3106 2858 -26710 2361 2113 1864 1616 -1368 1119 871 -809 746 -684 622 -560 498 435 -373 -311 -249 -187 -124 62 0

Principal repayment MYR 1,000 6213 6213 6213 6213 6213 6213 6213 6243 6213 6213 3110 310 310 3110 31100 31100 310 3100 3100 31100 31100 3100 34100 310 0
Investment Activities MYR 1,000

Own Capital Contribution MYR 1,000 43910

Free Cash flow EqIRR=5.76% 43,910 715 900 1086 1273 1460 1647 1834 2022 2211 2399 5591 5,604 5,698 5702 5706 5711 5715 5721 5726 5732 5739 5745 5752 5750 8877
Cummulative FCF 43910 437196 42295 41209 -39936 38477 36830 -34895 32973 -30763 -28363 -22672 -16978 -11280 5578 127 5838 11553 17274 23000 28733 34471 40216 45968 51728 60805
DSCR 1.075 1087 1120 1144 1470 1198 1227 1258 12092 1327 2430 2453 2477 2503 2520 2556 2584 2613 2644 2675 2708 2743 2778 2815
Contribution to Trust Fund 0 0 0 0 0 39 106 174 241 308 1485 1486 1488 1489 1490 1492 1494 1496 1498 1,500 1502 1504 1507 1510 2624
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\end of Year
unit 0 1 2 3 4 5 [ 7 8 9 10 " 12 13 14 15 16 17 18 19 20 21 2 23 24 25
2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041

Incom Schedule

Energy Sold MWh 237384 235960 234544 233137 231738 230348 228966 227592 226226 224869 223520 222179 220846 219521 218204 216884 215583 214299 21,3014 21,1735 210465 208202 207947 206698 205458
Applied Rate MYR/kWh 0.460 0.460 0.460 0.460 0.460 0.480 0.480 0480 0.480 0.480 0.460 0.460 0.460 0.460 0.480 0.480 0480 0.480 0.480 0.460 0.460 0.460 0.460 0.480 0.480
Operating Revenue

Revenue from Power Sales MYR 1,000 10920 10854 10,789 10724 10660 10596 10532 10469 10406 10344 10282 10220 10,159 10098 10037 9977 9917 9858 9799 9740 9681 9623 9566 9508 9451
Deduct Sales Tax (VAT) MYR 1,000
Total Operating Revenue MYR 1,000 10820 10854 1078% 10724 10660 10596 10532 10469 10406 10,344 10282 10220 10159 10098 10037 8977 9817 9858 9799 9740 9681 9623 9566 9508 9451
Operating Expenses

Variable Maitenance Cost MYR 1,000 328 326 324 322 320 318 316 314 312 310 308 307 305 303 3m 299 298 286 284 282 250 289 287 285 284
Fixed Maintenance Cost MYR 1,000 167 167 167 167 167 167 167 167 167 167 167 167 167 167 167 167 167 167 167 167 167 167 167 167 167
Major Rehab/Renovation Cast MYR 1,000 109 109 108 107 107 106 105 105 104 103 103 102 102 101 100 100 99 99 9 97 97 9% 9% 95 95
Insurance MYR 1,000 33 33 32 32 32 32 32 3 3 3 3 31 30 30 30 30 30 30 2 2 7 2 29 29 28
Depreciation MYR 1,000 5,269 5260 5260 5269 5269 5260 5260 5260 5260 5260 5260 5260 5260 5269 5260 5260 5260 5260 5260 5260 5260 5260 5269 5260 5260
Total Operating Expenses MYR 1,000 5908 5803 5801 5898 5895 5892 5890 5887 5884 5881 5879 5876 5874 5871 5868 5866 5863 5861 5858 5855 5853 5850 5848 5846 5843
Eamnings before Interest and Tax (EBIT) 5013 4951 4888 4826 4765 4704 4643 4582 4522 4483 4403 4344 4285 4227 4189 411 4,054 3997 394 3884 3,828 3773 3718 3663 3608
Non-Operating Expenses

Interest payment MYR 1,000 2459 237 2254 2152 2049 1947 1844 1742 1838 1537 1434 1332 1229 1127 1025 922 820 lAld 815 512 410 307 205 102 0
Eamings before Tax MYR 1,000 2554 2584 2,634 2675 2716 2757 2799 2841 2883 2926 2969 3012 3056 3100 3144 3188 3234 3280 3326 3372 3419 3465 3513 3560 3608
Sales Additional Tax

additional tax (none)
Taxable Income MYR 1,000 2,554 2,504 2634 2675 2716 2757 2799 2841 2883 2926 2969 3012 3056 3700 37144 3180 3234 3280 3326 3372 3419 3465 3513 3560 3608
Income Tax MYR 1,000 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
NET INCOME MYR 1,000 2554 2534 2634 2675 2716 2757 2799 2841 2883 2926 2969 3012 3056 3100 3144 3188 3234 3280 3326 3372 3419 3465 3513 3560 3608
CASH FLOW

Operating Cash Flow

Operating Income MYR 1,000 10820 10854 10,789 10724 10660 10596 10532 10469 10406 10,344 10282 10220 10159 10098 10037 9977 9917 9888 9799 9740 9681 9623 9566 9508 9451

Operating Expenses MYR 1,000 -5906 5803 5901 5898 5895 5892 5890 5887 5884 5881 5879 5876 5874 5871 5868 5866 5863 5861 5858 5855 5853 5850 5848 5846 5843

Taxes and duties MYR 1,000 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Financing Activities

Interest payment MYR 1,000 -2459 2357 2254 2152 2049 1947 1844 742 1639 1837 1434 1332 1229 1127 1025 922 -820 -7 615 512 410 -307 -205 -102 0

Principal repayment MYR 1,000 -5123 ) 5123 5123 5123 5123 5123 523 5123 5123 5123 5123 5123 5123 5123 5123 523 5123 5123 5123 5123 5123 5123 6123 5123 0
Investment Activities MYR 1,000

Own Capital Contribution MYR 1,000 43910

Free Cash flow EqIRR=5.27% 43,910 2701 2741 2781 2,821 2862 2803 2945 2967 3028 3072 3115 3158 3202 3246 3291 333 3381 3426 3472 3518 3565 3612 3650 3707 8877
Cummulative FCF 43910 41209 -38489 -35688 -32867 -30005 -27.101 -24156 -21,160 -18140 -15088 -11953 8795 5502 -2348 945 4281 7662 11,088 14580 18079 21643 25255 28914 32621 41498
DSCR 1.366 1366 1377 1388 1399 141 1423 1435 1448 1461 1475 1489 1504 1619 15636 15662 1560 1687 1606 1624 1644 1666 1687 1709
Contribution to Trust Fund 76 79 81 84 &7 89 92 95 98 100 103 108 109 112 115 118 N 124 127 130 133 136 139 142 480
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\end of Year

unit 0 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18 19 20 21 22 23 24 25
2016 2017 2018 2019 2020 20 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041

Incom Schedule

Energy Sold MWh 237384 235960 234544 233137 231738 230348 228966 227592 226226 224869 223520 222179 220846 219521 218204 216894 215503 214299 213014 21,1735 21,0465 209202 207947 206699 205459
Applied Rate MYR/KWh 0480 0460 0460 0480 0480 0480 0460 0460 0460 0480 0480 0460 0460 0480 0480 0460 0480 0460 0460 0480 0480 0460 0460 0460 0480
Operating Revenue

Revenue from Power Sales MYR 1,000 10920 10854 10,789 10724 10660 10596 10532 10469 10406 10344 10282 10220 10,159 10,098 10037 9977 9917 9858 9799 9740 9681 9623 9566 9508 9451
Deduct Sales Tax (VAT} MYR 1,000
Total Operating Revenue MYR 1,000 10820 10854 10,789 10724 10660 10596 10532 10469 10406 10344 10282 10220 10759 10,098 10037 9977 9917 0858 9799 9740 9681 9623 9566 9508 9451
Operating Expenses

Variable Maitenance Cost MYR 1,000 328 326 324 322 320 318 316 314 312 310 308 307 305 303 30 299 298 296 294 292 290 289 27 285 284
Fixed Maintenance Cost MYR 1,000 167 167 167 167 167 167 167 167 167 167 167 167 167 167 167 167 167 167 167 167 167 167 167 167 167
Major Rehab/Renovation Cost MYR 1,000 108 108 108 107 107 106 109 108 104 103 103 102 102 101 100 100 89 99 98 a7 97 96 % 9 95
Insurance MYR 1,000 33 33 32 32 32 32 32 3 3 3 3 3 30 30 30 30 30 30 29 28 2 29 28 2 28
Depreciation MYR 1,000 5,269 5260 5269 5260 5260 5269 5260 5260 5269 5260 5260 5260 5260 5269 5269 5260 5260 5260 5269 5260 5269 5260 5260 5269 5269
Total Operating Expenses MYR 1,000 5,908 5903 5901 5898 5805 5892 5830 5887 5884 5,881 5879 5876 5874 5871 5,868 5866 5863 5861 5858 5855 5853 5850 5848 5846 5843
Earnings before Interest and Tax (EBIT) 5013 4,951 4888 4826 4765 4704 4643 4582 4522 4463 4403 4344 4285 4207 4189 4111 4,054 3997 3941 3,884 3,828 3773 3718 3663 3608
Non-Operating Expenses

Interest payment MYR 1,000 3618 3350 3099 2840 2581 2321 2062 1,803 1543 1284 1,025 951 878 805 732 659 585 512 439 366 293 220 148 73 0
Earnings before Tax MYR 1,000 1,395 1582 1789 1986 2184 2382 2581 2780 2979 3179 3379 33093 3407 3422 3437 3453 3469 3485 3501 3,518 353 3553 3571 3589 3608
Sales Additional Tax

additional tax (none)
Taxable Income MYR 1,000 1,395 1582 1789 1986 2184 2382 2581 2780 2979 3179 3379 33093 3407 3422 3437 3453 3469 3485 3501 3,518 353 3553 3571 3589 3608
Income Tax MYR 1,000 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
NET INCOME MYR 1,000 1,395 1592 1789 1986 2184 2382 2581 2780 2979 3179 3379 3303 3407 3422 3437 3453 3469 3485 3501 3,518 3536 3553 3571 3589 3608
CASH FLOW

Operating Cash Flow

Operating Income: MYR 1,000 10920 10854 10789 10724 10860 10596 10532 10469 10406 10344 10282 10220 10,159 10,098 10037 9977 9917 9858 9799 9740 9881 9623 9568 9508 9451

Operating Expenses MYR 1,000 -5906 593 5801 -58%8 5895 5892 5800 5887 5884 5881 5879 5876 5874 5871 5868 5866 5863 5861 5358 5855 5853 5850 5848 5846 5843

Taxes and duties MYR 1,000 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Financing Activities

Interest payment MYR 1,000 -3618 3359 3099 2840 2581 2321 2062 1803 -1543 1284 1,025 851 878 -805 132 -659 -585 512 439 -366 -293 -220 -146 -13 0

Principal repayment MYR 1,000 6762 B762 6762 6762 6762 6762 6762 6762 6762 H762 3659 -3650 3650 3659 -3659 -3658 3650 3659 3659 3659 -3659 -3659 3650 -3659 0
Investment Activities MYR 1,000

Own Capital Contribution MYR 1,000 43910

Free Cash flow EqIRR=4.23% 43910 -98 99 296 493 691 889 1088 1287 1486 1686 4989 5003 5017 5032 5047 5063 5079 5005 5112 5128 5146 5163 5181 5200 8877
Cummulative FCF 43910 44008 439809 43613 43120 42428 41539 40451 -39,185 -37678 -35993 -31,004 26002 -20984 15952 -10805 5842 -783 4,332 9443 14572 19717 24881 30,062 35281 44139
DSCR 0.991 1010 1030 1051 1074 1.098 1123 1150 1479 1209 2065 2085 2106 2127 2148 2173 2196 221 2247 2774 2302 233 2,361 2393
Contribution to Trust Fund 0 0 0 0 0 0 0 0 0 35 803 807 810 813 817 820 824 828 832 836 840 844 848 862 1,708
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6.1.1 EERMESEPT

AFHET, ~ L — TIIRISALE T 500 ) ZAM D Chuping Valley T3 HIZ 1T 5 KB
FEATEMF ¥ CTH 5, Chuping Valley T HTALEREIEGR F Hikic & N TR | R
2,339.1acres TH D, HAETFRLX—BEIZIE 300acres 23 E D B THNTEY, £DHH 50
acres * RFEIHEHTHTETH D, (F 412 HizMH), FEHELEEZK 6-1 LV 6-2
R,

MALAYSIA

High : http://www.mapofimages.com/malaysia-map/

http://tourismmalaysia.or.jp/map/index.html
6-1 HEHEMLER
6.1.2 EEEE

AT, K15 MW O KBDEREFT R O U ) s EREHHFETH D,

6-1 RL—LFEALEBBIBEDOREICET S
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Structure Design

System size 15 MW

Connection 33 kV, One circuit

Power Inverter 23 kW, 870 units

Mounting Structure Foundation Concrete Footing

Mounting Structure Framework made of Zinc-plated single tube

Meteorological Equipment Radiation meter, Thermometer

(1) Y—5—-T7—L

KIGEFEFEATIL. Chuping Valley T 3R HIPNIZH (i X v, HiIFE XK S0acres TH D, VY —F— -
77— L OAE TR 6°36°17°N, Bf% 100017707 CTH D, 2MW DY —F — « EV a2 —/)L %
MAEDOE T, FF1ISMW OXERE LT HEMETH S, Chuping Valley L3 [HHID G [ 2 [¥]
6-2 |2, KPPt EITOMERFHZX 6-3 (2R-7T,

High : NCIA

E 6-2 Chuping Valley T¥HHER (Fi5)

IL—7EAL S OIRRIZET S 6-2
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B 6-3 ABARELRTLEZHAE

KM, FEHTHN S Kangar BETE TEIH S5, Kangar AT~ L —3 7 OFEHE
112341 Cd> % Tenaga Nasional Berhad (TNB)2SFTA L T 5, KB ORI 33kV T, #

i BB T 2R 22 6B 23. 7km, HIEFPREEERR 1.2km

=& 6-2

it 25.9km TH %,

REXTRRE

Route Chuping ~ Kangar
Nominal Voltage 33kV
Circuits lect
Total Length 23.7km
Supporting structure Concrete Pole  :522
Conductor 0oC-W : 150mm?
Ground Wire AW : 22mm?
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& 6-3 MAXTHRERE

Route Chuping ~ Kangar
Nominal Voltage 33kV

Circuits lect

Total Length 1.2km (17 point)
Conductor CVT : 200mm?

ERERE, B UGEE (FT79 5 R16 5, R9 %, R133 5, FT179 %, R175 %, EARTH BAN,
FT186 %) {RWMZ#Ef &1, Kampung Kubang Tiga, Kampung Medang Gatal, Kampung Titi
Tampang SO Z @i+ 5, EEMROFEL— MEE 64, K 6-5, X 6-6 [T,
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6-6 XERFTEI/L— FEMEE (2)
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(3) IFEFEK

THAER & U O 28 383, XE R — MRV OREAER ~ TFMERK L TR
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6.1.3 MIEHEH

FEMIER A D EMBAE TR O VA Z RIAA TV D, i it 2R 6-4 ITR7,

® 64 WIFE (BiE)

1 2 3 4 5 6 7 8 9 10 11 12
11234/ 5[6 7 8 9(10 111213 14[15/16/17 18|19 20 21 22|23 24 25 26 27|28 29|30/ 31|32| 33| 34| 35|36 37 38 39 40|41 42 43 4445 46 47|48(49 50 51|52
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6.2 AR—RELZIBERUVHESORR
6.21 HARE

1) s 1=

ALY ZAMNFEEFICRA CRETEER O THRIEM T IZIERK S 1 HIRKUEMIA) ICiE L, £
VA=V DEBIIEVPFVEFEEAT LB E L A XMEICH TS (Dano Umar etal.,
2012) . Chuping 1. ~ L —3 7 OHFCEME L TOAHIKD —~H>TH Y | 1998 4 4 Ao~ L
— T ORESILTH D 40.1°CEFLEE L7~ (www.met.gov.my)

P72 570 13.5km B 72FTIC Chuping BIBEITA3% %, Chuping JERTIC 1) % 2003
FEDD 2013 OB T — 2 2 LU IR,

6-7 Chuping RIfERTHIEE

1) BEKE

PR K 813 2,002.8mm T b ARIPEAREK &I 166.9mm Th -7z, fie b EN
20 D1X 9 A2vD 11 AT, ARPEHBKRIT 213.9mm~253.1mm TH -7, 1 HnH 2
AN 720 ABPEYRK I 48.8mm~73.6mm & /D720, AERPERIRER B £0T
166 HT, AFEHENAEII3I HThoT,
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* 6-5 [RT—FHME (2003-2013)
Summary of Meteorological Data

Total (average) rainfalls per year (over 11-year period) 2002.8 mm

Average total rainfalls per month 166.9 mm

The least (average) rainfalls per month 48.8 mm (January)

The highest (average) rainfalls per month 253.1 mm (October)

Average total number of rain days per year ~166 days

Average number of rain days per month ~3 days

300.0 -

253.1
233.7

2250 - 213.9
£ 190.3 187.1 187.1 186.6
£
o 146.1 152.
2 150.0 - 130.4
Q
E
= 736

75014858
Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec
Monthly Rainfall
6-8 ARIFHEKE (2003-2013)
2) [UR

A B IRIE 26.5CH 5 281 CTHY . [URAITEMZBL TUTLEALERV, HEEZEIC
ONWTHRTT AP ERBOKIEZAEITIRE S 2V, —F, BRIIRBOXIEN NS

i e AN
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27.9 28. 27.9
27.8 A 275
)
- 271 27, 271
27.0 1
i 268 557 267
S 26.5
26.3 1
25.5 -
Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec
Monthly Mean Temperature
6-9 FIARIEE (2003-2013)
E[m - ER

2003 05 2013 SEOBLAIT — & TiE JBGE 0.3m/s LA T T 5 HEEURAE D H LR 24.4%
Th ol BEnITdE~AbH L © oJEDS ik U Tu-, A Bl RJEGE L, 8.8m/s 725 17.8m/s
Thotz, ABKZEK 6-10 (2, BEKOFEMT — X 2% 6-6 12, I KEEHET — X %K
6-7 IR,

N
w E
S
6-10 EEE (2003-2013)
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% 6-6 REEOFEMAT—4 (2003-2013)

Direction | 0% | 1O 34 | 98 | 80715107 | Total sMp‘Zan

Calm 24.4
Variable 0 0 0 0 0 o] o

N 89| 101| o7 0 0 0| 19.7 17

NE 91| 82| 03 0 0 0| 177 16

E 46| 19| 02 0 0 o| 67 13

SE 42| o5 0 0 0 0| a7 0.9

s 34| 12 0 0 0 0| 46 1.2

sw 35| 43| o041 0 0 o| 79 17

w 42| 41| 02 0 0 o| 85 16

NW 4l 14 0 0 0 0| 55 1.2

# 6-7 RKEZET—4 (2003-2013)

Month
Year JAN | FEB | MAR | APR | MAY | JUN | JUL | AUG | SEP | OCT | NOV | DEC
2003 Dir. 090 | 360 190 010 290 | 310 | 230 | Def. | 250 | 360 010 | Def.
Speed 14 178 | 146 | 159 | 13.9 | 10.1 | 13.1 1.4 | 109 | 11.5

2004 Dir. 060 | 010 | 110 | 150 | 310 | 270 | 310 | 300 | 340 | 050 | 050 | 060

Speed | 14.4 | 12.6 13 12 13.2 | 135 | 136 | 13.7 | 106 | 125 | 11.9 | 144

2005 Dir. 050 | 080 | 060 | 090 | 170 | 240 | 250 | 210 | 240 | 300 | 070 | 240

Speed | 13.2 | 13 122 1108 | 92 | 114 | 111 | 88 | 135 | 103 | 99 | 135

2006 Dir. 120 | 040 | 140 | 040 | 330 | 340 | 260 | 290 | 260 | 340 | 120 | 290

Speed | 11.7 | 12.2 11 12 10.8 | 104 | 8.8 | 141 | 94 9.3 | 10.1 | 141

2007 Dir. 360 | 030 | 120 | 040 | Def. | 280 | 220 | Def. | 310 | 290 | 010 | Def.

Speed | 11.9 | 10.7 | 10.2 10 10.7 | 12.4 1.7 | 151 | 83

2008 Dir. 360 | 020 | 020 | 150 | 290 | 310 | 220 | 300 | 280 | 280 | 360 | 280

Speed | 9.2 | 104 | 104 | 10.2 10 10.7 | 9.8 82 | 114 | 106 | 9.1 11.4

2009 Dir. 050 | 080 | 080 | 170 | 290 | 290 | 270 | 270 | 280 | 350 | 040 | 280

Speed | 11 14 14 1 106 | 104 | 104 | 11 16.6 | 9.8 10 16.6

2010 Dir. 350 | 090 | 090 | 030 | 040 | 200 | 300 | 300 | 080 | Def. | 170 | Def.

Speed | 10.2 | 136 | 136 | 143 | 102 | 87 | 113 | 96 | 17.6 9.8

2011 Dir. 090 | 110 | 110 | 340 | 280 | 300 | Def. | 300 | 310 | Def. | 360 | Def.
Speed | 12 | 105 | 105 | 113 | 7.8 | 14.9 1.2 | 10.9 1.4

2012 Dir. 320 | 020 | 020 | 280 | 280 | 280 | 290 | 310 | 280 | Def. | 210 | Def.
Speed | 114 | 94 9.4 11.8 11 1.5 | 13.3 | 104 | 11.7 10.2

2013 Dir. 020 | 100 | 100 | 270 | 010 | 230 | 300 | 220 | 320 | 280 | 010 | 100

Speed | 104 | 123 | 123 | 10.7 | 115 | 9.9 9 109 | 94 | 106 | 11.8 | 123

JL—C 7 EAL AR OIRBIZET S 6-12
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(2) #

FEEFHmM L, PREG Y A A CYER 70~90m (AL E T D
3) # B

FEFTHMOME L, THCE, Kitlca, &
SIS, 1EIX, Harimau-Tampoi %4(
a7 S

EUA., WA ENDE D AR~ B SR A
WIS, WEXAZX 6-11 12, HEXZX 6-12

Project Site
Location

6-11 HERX

HH

Jabatan Ukur dan Pemetaan Malaysia, 1985

6-13
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Hi# : Department of Agricultural Malaysia

6-12 1THE

4) XK &
MMM, e ST A LN, L L, FEFTEM G 1km FEAILS
Jerneh IO FHPDATEN TR Y | FEFHE ML Jerneh JIIEABICE EN 5, — 7. EEHEL—
N3 Jerneh )11 & 458, Ngukang JI|, Jerneh JI| D33 Td % Jejawi HKIE Z BT+ 2, Jerneh
JINTVEER AL L COKBICFIHER TS (M 6-5, 6-6 ZH),

(5) RERX
X 6-4 TIZHFHEFTE M Rimba Mas Mas PREMRNICALET 5, UL, BIE, FEFEM L
OCZORFEIE, B 7IELTWS (X 6-13, 6-14 ),

HUTORFE X, S 2EEHE Y 5K 6km B PEIZ (L& 5 Timah - Tasoh # A EKIKTH 5.,
Timah - Tasoh % A%, JVBKKROFIKZ BRI E L, KEBBEICHHE I TS, £/-, EV S
DY FaTVELRoTND,
TL—7EILEMMEOIREIZET S 6-14
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Hi8t : http://www.fairwood.jp/forest/world/maps/Malay pm.html
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6-14 HEFEHELOFHE

Hish - A VERR
6-15 Timah Tasoh # AL EE
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(6) HHEER

HHEFIEHT, Chuping Valley TR & U CRFEFHE A ETefNIL, b eme LTHIH
INTWe, BIfEIIZE A <E“75§7J‘ﬁ;yﬁ<iﬁi Lo TEY, —HITY by F EEOHHEH & L TH|
A Thy, FEHBEHEDLTAREBILR > TND, EEHRL— MV D T ARSCE
%&&OT%@\EEQE%%iﬁEL&WO

FEEGHE > ) 6km BfiAL 7= Timah Tasoh & A%, EFEAMY 17km? O WA T T 5 A3,

Y= 7% =7 % (Dendrocygna javanica), 7 > %> 4 (Nettapus coromandelianus) 1,
INRID T A T VRN VIR E L OKENEE D, VavFaya 34 (Lxobrychus
cinnamomeus) K>3 > A (L.sinensis) 1%, KESORARHISEICHELT 2, AT, BEx
72T XSV~ T Y (Anas querauedula) 23FRESET 5,

(H{# : A field guide to Birds of Peninsular Malaysia and Singapore, 2012)

FEFHEHT L U 2N D Chuping Sub-District (ZZE 35,

ALY ZMNTHRERE 821km?> D~ L — 7 Tl b/NIWNTH Y, v b —FFOWEEEDRK
AL E T B, ALANE Y A ESE, BN AT S, EEERIIEETHY . 63%D
THIARECHHA SN TWD, —FH, HREPREGEEREXTHL, Kk, 4, $FUF
EIHRHEIC D> THEE SN TRY, v A=A DR EDRYOBIE A TH 5,

6-17 JL—L 7 EAL AR ORBIZET S
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Hi 8t : Malaysia # )R, 2010

6-16 RJLYAMDOITHERER

2) A A

~L Y 21 F X O Chuping Sub-District D 2010 4D N HiE, £ ZE4H 225,630 A KOV 12,779
ANTHY., 205 bLOEIEIX, T2 51% (114,431 N). 49% (6,199 \) TH-oi=,

JL—C 7 EAL AR OIRBIZET S 6-18
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% 6-8 )L XM E KUY Chuping Sub-District D AO (2010 £)
Male Female Total
Num. % Num. % Num.
Perlis State 111,199 49 114,431 51 225,630
Chuping Sub-District 6,580 51 6,199 49 12,779
(3) Ei&
L U ZJHFS &Y Chuping Sub-District & H 12~ L—3F% 25 80%LL L& 5D 5,
£ 6-9 <)Y ZRME KLY Chuping Sub-District D EiEHEREL (2010 £E)
Malay Bumiputera Chinese Indian Others
Num. % Num. % Num. % Num. % Num. %

Perlis State | 193,641 | 88.0% 943 04% | 17,522 | 8.0% 2,675 1.2% 5,329 2.4%

Chuping 10,434 | 84.0% 99 0.8% 126 1.0% 46 0.4% | 1,719 | 13.8%
Sub-District

(4)

DERNE- TERE

FHAEHL KT ORI, BREL 75 DRIRH - SEERBITEE LA,

<L =7 T, BERTHHLYL—FDT I 7+ T LERMIIFRICHERA v R DB
SHOLNEIHFETITRTICHTEN, FETI T NIRDEEBRIYT-5, v L —I T AEKRD
R, v L —% 504%., HFER 24.6%, 1 FRT11%ThH %,

FeERMEIE, K& < Negrito &%, Jahai &, Proto-Malay D 3 RfkdH D . ZNEHME DFFE
BB AR, FREOERJEEIL, Negrito fEIX~ L—$DJLEE, Jahai &L Perak.
Kelantan 33 &2 O Pahang #i3i(Z, Proto-Malay &%~ L —P2 & (K57 1d Johor IZJE(E) T
b5,

T FA
FEFTH ML, BUE, BARPLEMICEDLDNLTRY ., —&IixY Fy R M SicfA sty

Do FHEFEHUEL T T LFEAN T T REDILDN - TS, bW T 5 Kubang Tiga
A E T 3km B TV D,

6-19 JL—L 7 EAL AR ORBIZET S
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Rubber and Banana Plantation Area

Hidh : Malaysia #5171, 2010

6-17 HEEFEHELOLFIAR

& 6-10 FEFEMRE DO L H0FIMA

Distance from Proposed Project Site Direction Description of Land Use
0-1 km - -
1-2 km South West Rubber and Banana Plantation Area
2-3 km - -
3-4 km South West Kubang Tiga Village
4-5 km South West Construction Site of Sanitary Landfill
5-6 km South West Rubber Plantation area
Ayer Timbul Village
6-7 km South West UPP Chuping
Timah-Tasoh Dam
Bukit Jerneh Village
7-8 km South West Jerneh River Bridge
8-9 km South West Padang Malau Village
> 9km South West Dewan Sri Aneh
Bukit Keteri
TL—LT7EILESHEEORRIZET S 6-20
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6-18 IRENDEEFEHb

(6) AhERS- X R¥Ex

HEEFH I H A 5 e Chuping Valley T2 #iD +#iiX, Felda Global Nature fLiTA O & &, H b
7 % EMHANA A - TNz, Chuping Valley T ZEMHIOBAREFHEIZ LV, SERIC K D HHI{ENTTH
. BUEIZ-~V U ZAMDETA LTS, Lizdi- T, AEEICH S ARG L OMFERBER
ITFA L0,

Chuping Valley T3, FEZFZFHEHL CVWDHEBTH Y | FEHFNIE DL E CHELE
ROPHELZROTWD, 072, BlfE, FEFEMITY M v EMECFHINTND L
ZAHLH D,

(7) X1L&ERE

FEFHE M L O OJEIITIE, BEFROSFRE S OSBRI IAFAE LRV,
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6.3 VYL—I7ORBHARKERICET SENAES

6.3.1 REEBEZES

< L=y 7B A REMEIES EFR 6-11 ITRT,

x® 6-11 REIBEEES

No. Law and Regulation Year
1 Environmental Quality Act 1974; amendment 1985
2 Environmental Quality (Licensing0) Regulations 1977
3 Environmental Quality (Clean Air) Regulations 1978: amendment 2000
4 Environmental Quality (Compound of Offences) Rules 1978
5 Environmental Quality (Sewage Effluents) Regulations 2009
6 Environmental Quality (Industrial Effluents) Regulations 2009
7 Environmental Quality (Motor Vehicle Noise) Regulations 1987
8 Environmental Quality (Prescribed Activities) (Environmental Impact 1987: amendment 1995
Assessment) Order
9 Environmental Quality (Scheduled Waste) Regulations 2005
Environmental Quality (Control of Emission from Diesel Engines)
10 . 1995
Regulations
Environmental Quality (Control of Emission from Petrol Engines)
11 . 1995
Regulations
Environmental Quality (Compounding of Offences) (Open Burning)
12 2000
Rules
13 | Factories and Machinery (Noise Exposure) Regulations 1989
14 | Factories and Machinery (Safety, Health and Welfare) Regulations 1970
Guidelines for Prevention and Control of Soil Erosion and Siltation
15 . 1996
Malaysia
16 | Urban Stormwater Management Manual 2000

6.3.2 BAfRHEY (RIFHSEEEEME)

BREMBEIL, LYW U, RRBURF, M, RO BIRERRXHL L T, RIRETJRER
#4 (MONRE) %2004 4E|CF% . &7z, =D 95 b, BEER (DOE) 1%, BRBIMIE,. EIA K&
OBRGEEFEGETHE (EMP) OF SRR TH Y | M - PKR (DID) 1%, @ERIEEICB T2
TEERCHREMHIECBT 2 KRE 52 HHEEREE ZH > T 5D,
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# 6-12 MONRE Di##HiE
No. Department and Institute
1 Forestry Department Peninsular Malaysia
2 Forest Research Institute Malaysia
3 Minerals and Geosciences Department Malaysia
4 Department of Environment (DOE)
5 Department of Wildlife & National Parks Peninsular Malaysia
6 Department of Irrigation and Drainage (DID)
7 National Hydraulic Research Institute of Malaysia
8 Department of Director General of Lands and Mines
9 Department of Survey & Mapping Malaysia
10 National Institute of Land and Survey
H{#L : Ministry of Natural Resources and Environment
6.3.3 IRGIREITMHIEE

< L— U TR DR S L 12OV ClX, Environmental Quality Act (1974) (ZED &
NTEY ., EIA BMEZRBIRFEEIIAES O Order (1987) IZiRHEH SN TV D, oM NF
FHEITHOWTIE, FEMOBE S M2 73 5 72 ®1Z Preliminary Site Assessment (PAT) % F3£5}
B DN D DOE \Z#EHT 2 M N H 5, EIA 1L 2 BEFEIZ 72 > T D, EN/ NSV E Pl
A5 HEZEL Preliminary EIA %, 2K E W & THIE 5 FFEIT Detailed EIA % 5% &
F)3 & %, Preliminary EIA (3 BUF O DOE |2, Detailed EIA (3 MONRE @ DOE (Z#&H 3 5,
Preliminary EIA #4512 & V| Detailed EIA 23RO LI D5A HH D, EIA KGE%., EMP & 1E
RT %, PAT, EIA X OVEMP & 12 DOE 28GRk STV D H¥EE N EM « 7ERL LT T
7R B, F2, FEED Environmental Quality Act (1974) (2> THEIE S LTV D00 E 9 D
P D721, EIA Audit Report & THFH1 L O Z DOE (Z88k ST TV 5 55 —FH I
Lo THERT 20 E R H S, EIA OFIAEK 6-19 IZ/R77,
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6-19 TL—L7I2BITS EIAFIR

KGR BHFEIZHOWTIL, Order IZEEFMNEWZD, EIAITRD LNV EEZBND,

PAT % DOE #EH#% ., AFBICIX 2~3 @15, £72. DOE FEITD ASPAT 1-12Form 23H ¥ . =
NIZHBENF A # T 5, f#EE 2L FIORT,
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6.4

6.4.1

Type of application
Introduction
Information on applicant / consultant
Information on the proposed project site
Site location: territory / district / state
Site coordinate
Site location plan (attach): size, boundary of the site including transmission line
Project layout plan (attach)
Information on proposed project

Upper level project, relevant guideline, and so on

® Declaration by applicant

® Comments from relevant agencies

Federal Department of Town and Country Planning (If related to the State Structure Plan or other
plans)
Department of Town and Country Planning (If related to the State Structure Plan or other plans)

Application checklist

RERDLLERE

EEFEHO LRI

FEFEHOBM L L CTRATBINEVREDOH T2~ ) 2, XTMEOT ZW DA b
IZOWTHIET 21T o 7o, X7 MOGEMIIL, RAMTH D70 RGN LETH D |
JIRW ORI T H D72 KB & L THAT 2 I3 EnnEZ e nd, £o, Mok

EEEFOZTFT ANKENRREL TV, 7 ZMNOBAII KRR TH Y | BORERED

AT IREEPORE LD, YLD B - BREEE OV U ZAMOY A b 2R
M & U CERE L7z,
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BEHLEE HEE
#F 6-13 EXEFERMAMO LR
i ~L Y 2 AP 7 A
RER 22MW 20MW
A "
16 FE R 24km
Chuling Valley T3 | RAMTH L7200, H | REMTH L7720, H
o E LT LY ZMMEE | #HIBENEE, B AS LB
BRI AL TV D,
A H TS XA,
B .
ﬁggx FROXCHMELCH | T 7Y DT T T
- HEn Wi+ <Th | —va L THRAX
EE/Si-#3 V. BRBE~OEE | NTHLH ., AREE~
T LA LR, DEBTITLALLE R
AN
EEBRIEEIEWA, | Bindy ., A | REARMTHD 720D
FAM B 1T | & LCRIAT I3 | BOBRREDA 7T
ARBE, 1~2m OBETNME L | FEENL ML 05,
R ﬁé:ﬂ;ﬂkwﬁﬁ
2T ANEEN 2N
71:’—&)\ waﬁfﬁo)*ﬁ'u}(ﬁ‘
VB L2 5,
R BREZ A O A X
EFE A X X
WA ETA T A A
OB, A EBIISV, X BRI
642 ¥OATLarintEiRet

FHELFER Lo T2 A

BRETI 6T D BT < vy,

L L. ARFEZEITKEGLIE ER

REECTHY | AR ﬁk;oaﬁfﬁm@%@iméw&%zgma Zorw, Wk
9%)}[‘[_3, L/fcﬁ Mo 71:_1}5'7{:[\\ f/’ﬂfiﬂﬂ%iﬂz))d\ é % \ﬁém‘ IZ/I/;L\’

HOIGRE T D FE TR~ DFF G- DN

6.5

6.5.1

BIHFAE N ONR—2F 1 AFRE S LICHELEMIC LD
L7,

p $=El 2/

NN

AOA—EYVJRUREHESRERHED TOR

Ll b,

L B K IS D

WREEMRL, Aa—v 7 &3

RL—L7E B OIRRICET S
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wEE BB SEE
* 614 Ra—FEvy
L]
\ % B 488 ar =0
Wk No SZEIEH iizﬁ RS ST IR
1 | KRB B- D IFF . ITERAEMILOMECHRICLIZENEES
g nd, UL, EEREN DS, FEEHFEIXRER
POl THb
BAE AR EL%E|ERITLOHELIIETEINLL,
2 |KEFE B- D IHf: TEHKICKOTKEN BRSNS AREENH
%o
AR KEFERESIEEITLOSBMEEETBEING
LY,
3 |EEY B- D IXEth: BREEVOCIVORENEESINS,
HAR: EEHOREFEEINGL,
TIEFE D D TIEFBEESIEFRITIOIBEEITEESINLLY,
BRE -1k B- D THEh, SHOIERAEMICEIBENEEIND,
AR BECRBORLETEEINGL,
6 |HhEEET D D L TZ5IEFRITIIBEEEBESINGL,
7 | ER D D BRESIEEITIOGMERFBESNLL,
8 |IEH D D EE~NZEERIFTLSHEETEESINEGL,
9 |RERX D D BEMEMRUVZOREBIZRERITFELEL,
10 |&EHER D D EETEBEYIIFEMELTRHASA TSR TSH
B2 Y, ZEHRLEBRAVCEBRTIOERR~ADEEL
RE HEEINZL,
11 | k& D D KEANEEERIFTT LSHEETEEINEL,
12 | thfiz-#hE D D R - EAFEE RIFT LSHERTEEINGL,
13 | IS - ER#¥E D D BEMEHEARAMTHS-O. ARBRMERBE
[EFEELELY,
14 |BRE D D BRBADOZEITEEINGLY,
15 | DR ZERK D D EXFEHMRUVZORBICOHBRE - EEREKEHFEL
A A
16 |ERYEHFEREZOMH| D D R ENDEEFBEINLGL,
17 | £ F A i E R A D D T F A OHIg E R AN DEEITBEINLELY,
A
st 18 | k%A D D KFA~NDELEFEESINGLY,
= | 19 |BFOHEA0T504 D D BEOHEAVIZTPHET—ERANDEETEESING
&2H4—F2R LY,
20 (#EBEFRERGHIEOE| D D #HEEREACHBOERRERBEOHSHAB~D
BRERBEOH A ERBIIEEINGL,
21 | HELERDRE D D TRPEHEELERNELDIEFTEESNLGLY,
22 | #ig N O ExfiL D D IO FERLESIEFRITEFEESNGLY,
23 | X{LiEzE D D FEHEHMRUVZOREBICEEEIEFEELLIL,
24 | = D D FEHEHBRVZORBICEHRERIIFEELLIL,
25 |[Cxoa— D D DA —~DOEEIFEEINGL,
26 | FELDEF D D FELDEFINDEETEEINGL,
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BEHSRE H|EE
Lo
%8 | No AR TH| ST EE
I$EF| 1/\%5%
27 |HIV/AIDSEZ D R fE D D RATIERELEXENTHY. HIVAIDSED B
e MIEM D AR (X E Z DALY,
RIE | 28 |#@BEE($@HRL2%S| B- D IFh: EREEE0FEHRBEICRETIVLENDS,
) B FBE~AEEERIITEZIEESALGL,
29 |E# B- D IEh: XEERFICHTIRENDETHS,
P B XEEREESISRITEZIEESALL,
30 |MEBEOEE. RUKIEE| D D ABEEIARBAREFOERTHY., MEL/NS HE
g DEEDPRIEEHIIHMBEEFBESNGTL,

A+/-: Significant positive/negative impact is expected.

B+/-: Positive/negative impact is expected to some extent

C+/-: Extent of positive/negative impact is unknown. (A further examination is needed, and the impact could be
clarified as the study progresses)

D: No impact is expected

6.5.2 RiFtt&EEFZED TOR

Aa—bE U T ORER ENTHSNAEBICE L TE 6-1518 T HiETHEL2 Ehid 5,

# 6-15 TOR
2 2N AT H ELESwsRS

R G O BRETAYE O BEFgrind

@ BOKRKE @ KRAHEHRA
KB O BRELYE O BEFERRA

@ BOKE @ KEHA
BEFEY) O ‘ExpEEpOLETE O BEEEEEA
BEE - IRE O BRETAYE O B rhind

@ BlOBESIKE) @ BEEWHE
I BB OR-1 oy O BEFg e
L O ITHFEhoZ@FEGR (O BEAFERRA
AT = BNV E =Tk |© BMEBIOE R O RT—=7 BN —lhaEO R

6.5.3 FREAHE

BRE %2 £+ 2 KEE, KE, BREFICOWT, AESs X OVMIEEH 2% 6-16 (IR
—a—o
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HEE BREBEHSERE
% 6-16 XRYE - KE - -BEREHE
A E B T T8 a5 HEHEH
KB |O© KBEEFREHFEL QR Al A2) TSP, PM10, SO2, NO2, CO,
©@ EEHA— PV (SHIA : A1I~AS) Pb, Hydrocarbon
KE @O KBYexEFE (Jemeh)l) DKk pH, DO, Turbidity, BODS,
(5HuH - WI~W5) COD, TSS, E.Coli, NH3-N ,
@ PEEML— MRV (12#5 : Wi~w12) |Oil & Grease
BRE O KEBEexEHTFEL QM : N1, N2) Lacg> Lato, Laoo, Lamin, LAmax
@ EFEHL— DV (BHILT  NI~NS)
* KRB REMA LR T
6-20 KRH - KE - BHFATHRREER
6.6 HERR

TOR (255 & St U 7= BRI S EUER AR A2 £ 6-17 177,
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% 6-17 FEHR
SHEEE HERR
AKRE |» YL—LT7OREEEEZLUTITRT,
Parameters Unit Recommended Limit
Total Suspended Particulate ug/m? 260
Particulate Matter (PM10) pg/m?s 150
Nitrogen Dioxide, NOx pg/m?s 320
Sulphur Dioxide (SOx) ug/m?® 105
Carbon Monoxide (CO) ppm 9
Lead, Pb pg/m?s 1.5
Hydrocarbon pg/m?s NA
Source: Environmental Quality Regulations, DOE, 2014
> KEAREMBADRUEERIL—MAVELIC, RKREFREREETER->TUL .,
ARERERR (KB ERED)
ltem Unit Measured Value (Mean)
A1l A2
TSP ug/m?® 72 68
PM 10 ug/m?d 50 46
Sulfur Dioxide ug/m? ND(<5) ND(<5)
Nitrogen Dioxide pg/m?s ND(<2) ND(<2)
Carbon Monoxide ppm ND(2) ND(2)
Lead ug/m?d ND(<0.01) ND(<0.01)
Hydrocarbon ug/m?® ND(<5) ND(<5)
ASERAERR EEHRIL—NELY
ltem Measured Value (Mean)
A1 A2 A3 A4 A5 A6 A7 A8
TSP 76 74 72 68 70 68 69 66
PM 10 55 50 49 47 48 46 47 42
Sulfur Dioxide ND(<5) ditto | ditto | ditto | ditto | ditto | ditto | ditto
Nitrogen Dioxide ND(<2) ditto | ditto | ditto | ditto | ditto | ditto | ditto
Carbon Monoxide ND(2) ditto | ditto | ditto | ditto | ditto | ditto | ditto
Lead ND(<0.01) ditto | ditto | ditto | ditto | ditto | ditto | ditto
Hydrocarbon ND(<5) ditto | ditto | ditto | ditto | ditto | ditto | ditto
KE > YL—LT7OREEEZUTISRY,
Parameters Unit *Class IIA
pH - 6.0-9.0
Dissolved Oxygen (DO) mg/L 5.0-7.0
Turbidity NTU 50.0
BOD:s at 20° mg/L 3.0
COD mg/L 25.0
Total Suspended Solids mg/L 50.0
E.Coli CFU/100ml 100.0
Ammoniacal Nitrogen mg/L 0.3
Oil and Grease mg/L 0.04
Source: Interim National Water Quality Standards for Malaysia, DOE, 1993.
> KEAFEEMDEERNSIeneh)IlDKEIF. WATBOD (ML FHERERE). COD({L#
HBEERE) NIRBHEEL R LTEY. Turbidity GEE) »TSS (3 BWE) DEL RS H
2=, BODIE[E £ T R CIRIEEELF R L TLV =,

RL—L7E B OIRRICET S
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SHEEE HERR
KEFEHR (KBXREFRED)
ltem Measured Value (Mean)
WiA1 w2 W3 w4 W5
Temp (°C) 30.9 31.8 311 31.9 30.8
pH 6.20 6.50 6.60 6.40 6.20
DO 5.5 5.95 6.15 6.05 5.80
Turbidity 13 1 31 45 33
BOD5 6 4 4 9 4
CoD 24 16 16 33 16
TSS 5 4 29 41 27
E.Coli 10 18 18 13 41
NHs-N ND(<0.01) ND(<0.01) 0.30 0.26 ND(<0.01)
QOil and Grease ND(<1) ND(<1) ND(<1) ND(<1) ND(<1)
EERIL—FTIE. W3HBWI12ETD 104 7 TBODMIRIBEEEZREEL TLV=,
KERERR GEERIL—MBLY)
ltem Measured Value (Mean)
WiA1 w2 W3 w4 w5 W6
Temp 30.9 315 | 315 | 316 30.9 31.8
pH 6.50 6.60 | 6.50 | 6.10 6.40 6.30
DO 6.15 590 | 6.00 | 5.75 5.90 5.80
Turbidity 1 10 26 26 22 20
BOD5 2 2 6 6 4 4
CoD 8 8 24 24 16 16
TSS 5 4 14 15 15 14
E.Coli 8 6 11 13 14 12
NH3-N ND(<0.01) ditto | ditto | ditto ditto ditto
Qil and Grease ND(<1) ditto | ditto | ditto ditto ditto
ltem Measured Value (Mean)
w7 w8 w9 | w10 W11 W12
Temp 30.8 30.8 | 31.1 | 30.8 314 30.8
pH 6.45 6.40 | 6.55 | 6.60 6.50 6.40
DO 5.80 590 | 6.15 | 6.20 6.05 5.80
Turbidity 9 10 13 11 12 12
BOD5 4 6 4 6 4 6
CoD 16 24 16 24 16 24
TSS 4 5 4 5 4 5
E.Coli 6 1 10 12 9 15
NH3-N ND(<0.01) ditto | ditto | ditto ditto ditto
Oil and Grease ND(<1) ditto | ditto | ditto ditto ditto
BEEY EEREW-UYAVIIICETEEARZESEL T, Environmental Quality Act (1974) *>Local
Government Act (1976) h’$%h 5. IEEREMICRE T HIRERAI(1989; Amendment 2005) IZ(Z. 15
EEEVOEFEOLE, EEFEFITIOVTEHLN TS,
IHICKYREDNFEINIERENL. BERREMRUINGEOEANMEEY. A EHICL>TH
ETIEROARGERREDEENTH D,
EREEMIZDONT
TR EAVMELRTREGRY . FXMNTHEAAT 5,
EXMATHENATERVEEMIIEESNGEFICREL., MO XBICLLIBRALRERK
ERRETT 5, BLLIE, RAREYNEEE X (TS BARANLEEKIET S,
RRERFEYIZDONT
BRAOARRGEEYEEY LEEMNTERESELN T 5, BYEEYIT. FEMICENT
JHIL TIEXED%LY,
ER- B LE R EEYEREICKET S,
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SHEEE HERR
BE > L= 7 OREEEEUTISRY,
Receiving Land Use Recommended Limit
Suburban Residential (Medium Day time 55 dBA
Density) Areas, Public Spaces, | (7.00am — 10.00 pm)
Parks, Recreational Parks Night time 45 dBA
(10.00pm —7.00 am)
Source: Planning Guidelines for Environmental Noise Limits and Controll, DOE, 2007
> AKEAFEMBALRVEBRIL—MONELICIFEALE DM R TIRBEELEB LTV,
FAERR (KBAREFRED)
ltem Measured Value Mean)
N1 N2
Day time Night time Day time Night time
LAeq 58.9 47.4 57.2 46.6
LA10 62.4 50.1 60.3 49.3
LA90 56.3 45.7 54.9 44.2
LAmin 42.3 36.8 40.9 35.9
LAmax 95.2 86.8 92.1 84.1
FRERREER/L—NBLY)
ltem Measured Value (Mean)
N1 N2 N3 N4
Day | Night | Day | Night | Day | Night | Day | Night
time time time time time time time time
LAeq 583 | 473 | 59.2 | 482 | 574 | 472 | 59.3 | 47.3
LA10 60.8 | 496 | 619 | 506 | 593 | 494 | 614 | 493
LA90 56.8 | 45.2 | 57.6 | 46.7 | 551 | 454 | 574 | 451
LAmin | 426 | 36.2 | 432 | 36.1 | 435 | 337 | 439 | 376
LAmax | 859 | 758 | 86.2 | 735 | 84.7 | 749 | 883 | 776
ltem Measured Value (Mean)
N5 N6 N7 N8
Day | Night | Day | Night | Day | Night | Day | Night
time time time time time time time time
LAeq 57.3 | 421 531 | 469 | 54.8 | 432 | 59.2 | 485
LA10 63.2 | 484 | 570 | 482 | 558 | 46.2 | 65.1 | 49.8
LA90 54.0 | 44.7 | 532 | 434 | 525 | 441 56.9 | 453
LAmin | 42.8 | 37.7 | 425 | 371 | 435 | 356 | 446 39.
LAmax | 96.1 | 86.3 | 93.8 | 83.3 | 93.1 894 | 985 | 88.0
HERE | > FEREEEICETSHEEELT. Occupational Safety and Health Acth 1994 IZHIES T =, K
FEREFBSICE TR EBEMRICAIT, FEECHBESSICEFBETEEMREDEIBIG
BHbYERO TN,
» 2003%F(HIFEEHF-Malaysian Standard(d. BiEDOHBRLBHEERICITSFBR LB EEEST
D=HDSRBELELLTHEEL TS,
T > BEERIERIIBTAREVIUORES. SHMITLLICETHREIAL,
6.7 REITE

BRETRLE A AR RS ROV T, FRIC L DR B 2 5 L 72,

RL—L7E B OIRRICET S
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WEE REMSERE
& 6-18 FERTIH
AA—EVTRO | AEHERICED
54 | No S UEE EHE S {2 e
IEI | ey | TEA ) e
IEH IZEr
T | RRBR B- D B- NA |ITEP  IERAE@HODME
B PHRICLLIZENEESH
*E %o LI, fEERBREA ISV
EEBHEFEIIRENTHD,
2 |KEFS B- D B- N/A | THEd: TEHKIZK->TKE
MEEHSNDAREELH D,
3 |EEY B- D B- NA |IEh: BREEVOLBO
RENEEEIND,
4 | LiEERE D D N/A N/A
5 |BE-RE B- D B- NA |THEf: EROCIERAEMIC
FEBENEEIND,
6 |MIBALT D D N/A N/A
7 |ER D D N/A N/A
8 |EE D D N/A N/A
9 |RER D D N/A N/A
B% | 10 |EBER D D NA | NA
BRE | 11 |k& D D N/A N/A
12 (#hfiz-#h'E D D N/A N/A
13 | A ARG X R#8%n D D N/A N/A
14 | ERE D D N/A N/A
15 | DERE-EERK D D N/A N/A
16 | ERAVAETFEREEOMIGRE D D N/A N/A
17 | 3R A ohist &R 7 A D D N/A N/A
18 [/KFHA D D N/A N/A
19 |BHFEOH/HRAVIZOHEY—ER D D N/A N/A
20 |HEBEFREARCHBEBEOERRER D D N/A N/A
#H= ESEns e i
BT | 21 | WELERORE D D NA | NA
22 | iR O F|E 3L D D N/A N/A
23 | XibEE D D N/A N/A
24 | B2 D D N/A N/A
25 |z A — D D N/A N/A
26 | FELDIEF D D N/A N/A
27 |HIV/AIDSE D B ZAE D D N/A N/A
28 |HBERE(FEREEED) B- D B- NA |ITHEP: EREXEOFHBER
BICREYHDDLENHD,
29 |E#W B- D B- NA [ ITHEd: XBEHRFICHTS
D RENSDETHD,
30 |HMROEE, RUKIEEE) D D N/A N/A
A+/-: Significant positive/negative impact is expected.
B+/-: Positive/negative impact is expected to some extent
C+/-: Extent of positive/negative impact is unknown. (A further examination is needed, and the impact could be

clarified as the study progresses)
No impact is expected
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6.8 BMERUVEBNEREDN-OHDOER
6.8.1 fEM%E

BRETRERHIC IV T AOFENE SNCHBIZOWTRERR 2 Mt L7,

#* 6-19 B
No. | z@#&mEE FEFNR ENhgkRs | HLES
1 KEIHGE | » BUKZIZ DB O RS I DCC PESMY
> ERBIGN KO O JE Lo 5 o 3 FE
[ (30km/h) D EST
2 KEVEE | > NI ADRERY | BRI B IE 35 DCC PESMY
> 18 AR I O G 7 [E 6
3 BEdEY) | > WY BEEEY O ALE DCC PESMY
5 5EE > KBRS WA OFEH DCC PESMY
> M ERA~DO THEAr Y 2 — LOH
> LTHEFROHIPR
28 | SrfiEREE | > LB O E L EST DCC PESMY
> e Ta—T ~IVAYIDE RS AR A
A ORE
29 Hil > RIS OO R DCC PESMY
6.8.2 EMEEEDO-HDER

AR EMO 72D DF T, TFEMIIEEND,

69 E=-4VYUJEE

6.9.1 SEHEHFI
BRB5 /S PEEH M (Environmental Management Plan: EMP) O SEfa (i 2 3% 6-20 |Z/~x 9, BRELEEE
ZHHIE, Environmental Policy, Legislative Requirement 2 TN EIA % & & (/B S5, BREEEHE
#H1E X Environmental Management Unit (EMU) 2NE#§E L, ZhRMREBR T 1 7 F La BIET,
FRE ORI EEITFETETH D PESMY BNHEH, LHEFAEE (DCCO) 1. ZakW
BREGE PREHEE (M LFEFICEHT) 2/ER L. BITT 2.
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# 6-20 BEEEHHE (E=4 ) VJFEZET) EEHF
HH % &

PESMY > EMPOZERFIHA~OXNE D, FEOFEN, &L, BRI OWTETEAT D,
> DCCHRETHE=HI T HERL, R RE KRS D,
> FEFENE I AU EESEAZE TS,
Environmental |» EMP#{ERk3 5,
Consultant |5 DCCAMERLT 5% A B EL2 R T 5,
> DCCRENiTHE=XV 7 HERT D,
» DOE~DHEETTI,
DCC > EMPITIh o7 s st A ERK T D,
> LA N OB B P (i Tl =& 1) 2B L., BIT1 5,
EMU > REEH 0T LEERTS,

6.9.2 EF=4YU5EE

BRMRONR LR T D720, £ 621 1T TE=Z Y T2 E it 5,
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Figure 9.3 : Lembah Chuping \Conceptual Plan
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Scale 1:20,000

Plot 1 Development Component

Land Use Area (acre) %
Institution - Higher Education 100 70.03
Commercial 20 14.01

HH#H| Railway Track 7.81 5.46
Interchange 15 10.50

Total 142.81 100.00

Plot 2 Development Component

Land Use Area (acre) %
‘ Green Manufacturing Industry 650.00 27.79
- Green Knowledge Center 150.00 6.41
‘ Waste to Resource Facilities 115.00 4.92
J Solar Energy Generation 300.00 12.83
|| Halal Industry 300.00 | 12.83
Small Medium Enterprise (SME) 345.00 14.75
Supporting Industry 20.00 0.86
Commercial 20.00 0.86
|| Mix Development 60.00 2.56
Institution 40.00 1.71
STP| Sewerage Threatment Plan 10.00 0.43
W.T | Water Tank 10.00 0.43
PMU / PPU 12.00 0.51
Open Space 180.00 7.69
River / Water Body / Detention Pond 13.00 0.55
Road Reserve 114.10 4.87
Total 2,339.10 |100.00

Note : Colours used do not represent
planning colours. For illustration
only

KAJIAN PELAN PEMBANGUNAN
KAWASAN PEMBANGUNAN
LEMBAH CHUPING
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Data Released Oct. 25, 2013

SPECIFICATIONS
OF
PHOTOVOLTAIC MODULE

Model Number : VBHN240SJ25

SANYO Electric Co., Ltd.

VBHN240SJ25131025
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1. Scope
This Specification is applicable for photovoltaic module VBHN240SJ25.

2. Specifications
(1) Type of Solar Cells

HIT Solar Cell

(The HIT solar cell is a hybrid composed of a single-crystal silicon wafer
surrounded by layers of thin amorphous silicon.)

HIT=Heterojunction with Intrinsic Thin-Layer
(2) Module structure
Superstrate type.

The basic construction consists of laminated assembly of individual solar
cells and interconnecting ribbons encapsulated within an insulating material.
This encapsulated assembly is sandwiched between tempered, transparent
front surface (glass) and insulating back sheet.

(3) Operating conditions

1) Ambient temperature: -20°C to +40°C
2) Relative humidity: 45% to 95%

(4) Certification
VBHN240SJ25Module certified by JET (ID Number: PV05-53203-1041)
and it complies with the requirements of IEC61215, IEC61730-1,
IEC61730-2 and the CE mark.

Document

VBHN240SJ25131025 SANYO Electric Co., Ltd.
Number
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(5) Electrical specifications

1) Characteristics

Maximum power (Pmax) 2401 W +10%, -5%
Open circuit voltage (Voc) 524 vV +10%
Short circuit current (Isc) 585 A | 90% or more
Maximum power voltage  [(Vpmax) 43.6] VvV (Reference)
Maximum power current (Ipmax) 551 A (Reference)
Max. system open circuit voltage 1000[ v

Max. overcurrent protection rating 15 A

*Electrical specifications are measured under Standard Test Conditions.
Irradiance of 1000W/m, AM 1.5, 25C cell temperature

2) |-V characteristics (Reference)

Fig. 1 shows |-V characteristics of VBHN240SJ25 at various cell temperatures.
Fig. 2 shows |-V characteristics of VBHN240SJ25 at various irradiance levels.

(6) Mechanical specifications

The Module mounted at 4 points in a manner which is recommended in
the attached drawing offers load capacity as follows,

Load capacity (wind) 2400|Pa
Load capacity (snow) 2400]Pa
(7) Dimensions

Length 1580{mm 62.20 |inch

Width 798|mm 31.42 (inch

Depth 35|mm 1.38 |inch

Weight 15]kg 33.0lb
960{mm 37.80 [inch

Cable length 960[mm 37.80 [inch

Connectors P51-5H/R51-5

Document

Number

VBHN240SJ25131025

SANYO Electric Co., Ltd.
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3. Inspection

The following inspections are performed for all products.

(1) Exterior
(2) Dielectric voltage-withstand test
(3) Voltage, current and power measurement test

4. Marking

The label specifies the following information.

(1) Manufacturers name , model number, and nominal electrical specifications at
STC including:

1) Maximum power (Pmax)

2) Open circuit voltage (Voc)

3) Short circuit current (lIsc)

4) Maximum power voltage (Vmp)
5) Maximum power current (Imp)

(2) Maximum system voltage

(3) Maximum over-current protection rating

(4) Minimum Pmax

(5) Date of manufacture (YM) (ex. 1304 means Apr. 2013)
(6) Serial number

(7) Application class of product

(8) Other

5. Other

Mounting angle of module:

Water stains might be caused when rain water remains on the glass surface
for a long time. To avoid water stains, Panasonic recommends to install panels
at slope steeper than the water gradient.

*As part of our policy of continuous improvement SANYO reserves the right
to change products specification at any time without prior notice.

Document

VBHN240SJ25131025 SANYO Electric Co., Ltd.
Number
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Fig. 1

Dependence of |-V Characteristics on Temperature (Reference)

Model No.: VBHN240SJ25

AM-1.5, 1000W/m
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Fig. 2

Dependence of | — V Characteristics on Irradiance (Reference)

Model No.: VBHN240SJ25

Cell temperature : 25°C
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POWER SYSTEM STUDY

Proposed Interconnection of Solar PV plant
At Chuping Valley, Perlis State Government Land
Applicant: Panasonic Eco Solutions Malaysia Sdn. Bhd.

(APPROVED SOLAR PV GENERATING PLANT IS 15 MWAc)

EXECUTIVE SUMMARY

TNB received application to carry out Power System Study (PSS) from Panasonic Eco Solutions Malaysia Sdn.
Bhd. The proposal is for interconnection of solar PV plant. The application is in pursuant to requirement for
application of Feed-in Tariff (FiT).

Power system study (PSS) has been conducted to determine the technical feasibility of the proposed
interconnection.

Results of the study indicate that 15MWac, or equivalent in DC of solar PV is technically feasible from the
perspective of load flow and fault level. For this study, the Solar PV is assumed to be 15MWac and this value will
be used throughout the report.

The findings are based on information provided by the applicant at the time of submission. Any change to the
major parameter would require another PSS to be carried out at developer’s cost.



POWER SYSTEM STUDY: Proposed Interconnection of 15 MWac of Solar PV
At Chuping Valley, Perlis State Government Land
Applicant: Panasonic Eco Solutions Malaysia Sdn. Bhd.

REPORT NUMBER: RE/PSS/0645

Objective:
1.0 This report is prepared in accordance to Technical & Operation Rules of Renewable Energy Act 2011.
The report is to present the findings of proposed interconnection of the RE plant as below:

= 15 MWxc Solar PV plant at Chuping Valley, Perlis State Government Land.

Background:
2.0 The proposed 15 MWac of Solar PV plant is identified to be commissioned at Chuping Valley, Perlis State
Government Land.

e The closest PMU to the site is PMU Kangar at 33 kV. The closest connection point to the site is
PMU Kangar at 33 kV.

o The 15 MWac Solar PV plant will be connected to the PMU Kangar via a 25 km single circuit
connection of ABC 240 mm? at 33 kV.

(Note: developer shall change the cable size as per the advice of their electrical consultant)

Scope of study and analysis

3.0 The scope of study and assessment include the followings:
(i) Assessment of the technical impact of interconnection of RE plant in terms of;
- Voltage profile
- System Adequacy
- System Losses
- Fault level
- Existing operational constraints
(ii) Optimal point of common coupling or interconnection of the two systems.
(iif) Design of interface point or interconnection schemes and the necessary upgrading works as
well as associated costs.
Methodology:
4.0 Step 1:  Data updating of RE plant

Step 2:  Data updating on distribution system
Step 3:  Network modeling and analysis
= |dentify options for interconnection point
= System modeling of existing and future system for the medium term
= Assess network performance without and with RE
= |dentify system reinforcement or upgrading for interconnection
Step 4:  Finalize interconnection point and interconnection scheme
Step 5:  Define system reinforcement needs & related costs
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POWER SYSTEM STUDY: Proposed Interconnection of 15 MWac of Solar PV
At Chuping Valley, Perlis State Government Land
Applicant: Panasonic Eco Solutions Malaysia Sdn. Bhd.

Proposed RE Power Plant

5.0 The proposed Solar PV plant details as below:
Location Chuping Valley, Perlis State Government Land.
Developer Panasonic Eco Solutions Malaysia Sdn. Bhd.

Address: Level 2, Wisma Panasonic, Lot 10, Jalan
13/2, 46200 Petaling Jaya, Selangor

RE source Solar PV

Output capacity 15MWac

Interconnection voltage 33 kV

Expected commissioning | 2015

date
TNB area TNB Perlis

Contact:

1) Pn. Rabihah Binti Abu Bakar
RabihahAB@tnb.com.my
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POWER SYSTEM STUDY: Proposed Interconnection of 15 MWac of Solar PV
At Chuping Valley, Perlis State Government Land
Applicant: Panasonic Eco Solutions Malaysia Sdn. Bhd.

Figure 1: Map of the proposed PV site

TNB's System in Vicinity
6.0 The proposed solar PV plant is situated at Chuping Valley, Perlis State Government Land. The local
system is supplied from PMU Kangar 132/33 kV (2 x 45 MVA)

Load at PMU Kangar for June 2015 are as below.
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POWER SYSTEM STUDY: Proposed Interconnection of 15 MWac of Solar PV

At Chuping Valley, Perlis State Government Land

Applicant: Panasonic Eco Solutions Malaysia Sdn. Bhd.
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The bus section at PMU Kangar 33 kV side is closed.
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POWER SYSTEM STUDY: Proposed Interconnection of 15 MWac of Solar PV
At Chuping Valley, Perlis State Government Land
Applicant: Panasonic Eco Solutions Malaysia Sdn. Bhd.

Total Loading (MW) 11am - 3pm
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PMU Trough Load =17.6 MW
PMU Peak Load =26.88 MW

The trough load at PMU Kangar is assumed to be 17.6 MW for this study. As per TNB's requirement, 85% of trough
load is taken as the maximum amount of power that can be injected into the grid. Hence, 85% of trough load at PMU
Kangar is 15 MW.

Interconnection options & analysis

7.0 Interconnection to TNB'’s network has to satisfy TNB and project proponent mutually. For TNB, safety,
technical and operational requirements must be met to ensure system reliability and workmen safety.
For developer, cost and operational optimization are crucial to ensure viable commercial terms.

Connection options stipulated in RE Act are as below:

Figure 1: Connection voltage options based on proposed feed-in capacity
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POWER SYSTEM STUDY: Proposed Interconnection of 15 MWac of Solar PV
At Chuping Valley, Perlis State Government Land
Applicant: Panasonic Eco Solutions Malaysia Sdn. Bhd.

71 Possible connection points to TNB system.
Solar PV plant capacity of 15 MWac can be connected at 33 kV. Possible connection points are as
below:
Interconnection DIEIETIEE o
Options | Site Location Interconnection point * TNB system to
Voltage
RE plant
1 Solar PV plant At 33 kV PMU Kangar 33 kV 25 km
2 - - - -

Option 1 is selected for the solar PV site based on the distance of TNB system to RE plant.

The single-line diagram for the proposed interconnection for the 15 MWac Solar PV plant to TNB distribution network

is shown in Figure 2.

Figure 2: Interconnection scheme from RE plant to TNB
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7.2

7.3

POWER SYSTEM STUDY: Proposed Interconnection of 15 MWac of Solar PV
At Chuping Valley, Perlis State Government Land
Applicant: Panasonic Eco Solutions Malaysia Sdn. Bhd.

Nearby approved/studied RE connection(s) to TNB system

There is currently no approved RE plants connected to PMU Kangar.

Analysis of each interconnection option

Load model used for the analysis is based on 24 hour trough load.

The analysis is carried out using DIgSILENT Power Factory 15.1 software.

a) Voltage

Load flow studies are performed on the system to assess the impact of on the voltage at the sub-
stations involved, with and without the proposed solar PV plant.

Table 1: Voltage readings at selected buses

Nominal 3-Phase Voltage (kV) 3-Phase Voltage (kV)
WITH THE PROPOSED 15 MWxc
Bus Bus WITHOUT RE PLANT SOLAR PV PLANT
Name Voltage
(kV)
Trough Load Peak Load Trough Load Peak Load
PMU Kangar
132 132.00 132.000 132.000 132.000
132kV
PMU Kangar
33 33.88 33.88 33.87 33.87
33kV
B kV
.us 33KV at 33 - - 35.59 35.58
site
Bus11kVat 11 - - 11.88 11.88
site

Findings: The voltage at PMU Kangar did not exceed the 5% limit. No significant steady-state voltage
variation is observed as a result of solar PV plant connection.

b) Summary of Losses
Losses level is compared based on overall simulated network with and without the solar PV connection.
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POWER SYSTEM STUDY: Proposed Interconnection of 15 MWac of Solar PV
At Chuping Valley, Perlis State Government Land
Applicant: Panasonic Eco Solutions Malaysia Sdn. Bhd.

Table 2: Loss levels with and without the solar PV connection

TROUGH LOAD
Without Solar PV Plant .
Losses interconnection With Solar PV Plant (15 MWxc)
P (kW) Q (kVAr) P (kW) Q (kVAr)
Connection to PMU Kangar
at 33 kV, with 25 km 33kV - - 700 - 3940
ABC OH 240 mm?2 cable
33/11 kV transformer loss
for solar PV site ) ) 86.6 866
11/0.4 kV transformer loss
for solar PV site i i 67 670

¢) Short circuit
Short circuit analysis indicates that all nodes are within the equipment short time rating as specified by
TNB, hence complying TNB'’s circuit breaker duty capability.

Simulation is based on fault current at source; PMU Kangar 132 kV at 15.22 kA
Fault level data at the 132 kV bus at PMU Kangar was obtained from TNB Transmission and shown in

Table 3. These values were used in DIgSILENT to calculate the source impedance as well as the
downstream distribution buses short circuit values.

Table 3: Fault level data at 132 kV buses

2018 fault level

Bus no PMU
kA

61137 KGAR132 15.22

The detailed results of short-circuit simulations are shown in Appendix 2. Table 4 summarizes the fault
currents at selected busses for both operating conditions with and without fault current contribution from
the proposed Solar PV plant.
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POWER SYSTEM STUDY: Proposed Interconnection of 15 MWac of Solar PV
At Chuping Valley, Perlis State Government Land
Applicant: Panasonic Eco Solutions Malaysia Sdn. Bhd.

Table 4: Short Circuit Current at Selected Buses

3-Phase Fault Current | 3-Phase Fault Current (kA)

Bus Bus (kA) WITH THE PROPOSED 15

Voltage | WITHOUT RE PLANTS MWac SOLAR PV PLANT

Name
(kV)
Trough Load Trough Load

PMU Kangar 132kV 132 15.21 15.28
PMU Kangar 33kV 33 8.65 8.93
Bus 33kV at site 33 - 349
Bus 11kV at site 11 - 6.60

Findings: Fault currents at PMU Kangar 33 kV are within the 25 kA limit.
Connection of Solar PV source will increase the fault current. However, it is within limits.

d) Operational constraint
Findings: Currently, there is no operational constraint in the network.

Summary results & findings

8.0 In summary, compliance to requirements for options evaluated in item 6.0 is provided below:
Analysis ?ptlons
Voltage profile Comply
System adequacy Comply
System losses Minimum, Lower losses
Short circuit Comply

In summary, the proposed Solar PV interconnection is technically feasible.

Operational requirements, protection and control

9.0 In addition to the main scope of works mentioned in item 7.1, there are other requirements that must be
provided.
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POWER SYSTEM STUDY: Proposed Interconnection of 15 MWac of Solar PV
At Chuping Valley, Perlis State Government Land
Applicant: Panasonic Eco Solutions Malaysia Sdn. Bhd.
a. Automatic Disconnection (anti islanding)

RE Plant is to be automatically electrically disconnected from all TNB’s system following any fault on
TNB’s distribution system (loss of mains). This is to ensure operational safety due to risk of back-
energisation and out-of-phase switching by TNB.

As such, the RE power plant has to be equipped with appropriate protection schemes to detect loss of
supply.

Inverter units have to be able to isolate themselves within 2 seconds.

Scheme of protection and settings need to be submitted to TNB for review and approval.

b. Synchronization point and procedure

The point of synchronization to TNB’s system shall be located on the generator side. TNB shall not
have any facility for synchronizing with the RE plant operating in an islanded mode. Appropriate
interlocking scheme is to be put in place to ensure that operation of PCC could be done safely.

Following a system failure, re-synchronizing by RE to TNB's system shall only proceed once the
system is restored to the normal state. Reconnection shall only be done after TNB supply is stabilized.
The inverter units are to be reconnected after 5 minutes of TNB network restored.

c. Protection at network interface

RE plant shall be disconnected upon any divergence of operating limits or developer's internal failure.
Adequate protection relays are to be made available by the RE developer as required by TNB.

The proposed protection scheme and setting from the RE plant to TNB substations shall be submitted
for review and approval by TNB. This is to ensure proper coordination and integrity of the overall
protection system at the interface points.

d. Metering point and systems

The metering point is at the point of connection. Energy meters used are of RMR capable. Details and
full scope of the metering scheme is not part of this report.

e. Operation during contingency

The scope of this report is based on the proposed normal open point. Operation of RE source at other
open point requires separate study.

Therefore, during contingency (breakdown or shutdown), the RE source is to be isolated until the
normal open point is restored.

Other technical requirements for compliance by RE developer
10.0 Other general requirements to be in compliance by the RE developer and to be submitted to TNB for
review and approval shall include as follows
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Conclusion
11.0

vii.

POWER SYSTEM STUDY: Proposed Interconnection of 15 MWac of Solar PV
At Chuping Valley, Perlis State Government Land
Applicant: Panasonic Eco Solutions Malaysia Sdn. Bhd.

Dedicated meter panel at the point of connection. Uninterrupted access for TNB operation
personnel,

All equipment installed that are to be handed over to TNB must comply to latest TNB
specifications with written consent and drawings are duly endorsed,

Disconnect switch accessible to TNB operation personnel,

Tests and commissioning schedules. TNB would have the option to witness the said tests,

All electrical drawings are to be endorsed by Professional Engineer (Electrical),

All photovoltaic system drawings are to be endorsed by ISPQ certified professional,
Interconnection Operation Manual shall be jointly prepared to address operational boundaries,
maintenance boundaries, sequence of operations & protocols, contact persons etc

The study and analysis indicate that interconnecting the 15 MWac of Solar PV plant to TNB's 33 kV
PMU Kangar, in Chuping Valley, Perlis State Government Land is technically feasible.

The findings are based on information provided by the applicant at the time of submission. Any change
to the major parameter would require another PSS to be carried out at developer’s cost.

The proposed connection between the Solar PV plant and PMU Kangar is sufficient to carry the 15
MWac of active power.

The distribution system is capable of absorbing the 15 MWac of power exported by the proposed
Solar PV plant.

No voltage violations occur during trough load conditions due to the Solar PV plant interconnection.
All PV generators shall operate at unity power factor.

Detail designs at the interface points have to satisfy all the technical requirements for operational
integrity, reliability and safety.

A meter room shall be constructed next to PMU Kangar. The maintenance of the proposed cables
between the Solar PV plant and PMU Kangar is under the responsibility of the developer.

The PMU Kangar building at 33kV shall be extended to accommodate additional control panel and
circuit breaker.

Recommendation

It is hereby recommended that the 15 MWac Solar PV plant proposed by Panasonic Eco Solutions
Malaysia Sdn. Bhd. be approved for interconnection to TNB’s 33 kV network as per the proposed
interconnection scheme mentioned in Figure 2.

12.0

11 July 2015
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POWER SYSTEM STUDY: Proposed Interconnection of 15 MWac of Solar PV
At Chuping Valley, Perlis State Government Land
Applicant: Panasonic Eco Solutions Malaysia Sdn. Bhd.
Appendices:
Appendix 1 DIgSILENT System Models
Appendix 2 Results of System Studies

Appendix 3 Site Photos
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POWER SYSTEM STUDY: Proposed Interconnection of 15 MWac of Solar PV
At Chuping Valley, Perlis State Government Land
Applicant: Panasonic Eco Solutions Malaysia Sdn. Bhd.
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LOAD FLOW ANALYSIS (TROUGH LOAD)
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LOAD FLOW ANALYSIS (TROUGH LOAD)
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SHORT CIRCUIT ANALYSIS (TROUGH LOAD)
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SHORT CIRCUIT ANALYSIS (TROUGH LOAD)
WITH THE PROPOSED SOLAR PV PLANT
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LOAD FLOW ANALYSIS (PEAK LOAD)
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LOAD FLOW ANALYSIS (PEAK LOAD)

12.47 MW WITH THE PROPOSED SOLAR PV PLANT
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POWER SYSTEM STUDY: Proposed Interconnection of 15 MWac of Solar PV
At Chuping Valley, Perlis State Government Land
Applicant: Panasonic Eco Solutions Malaysia Sdn. Bhd.

Appendix 3

Figure 3: Part of PMU Kangar that shall be extended

Figure 4: 33kV Control Panel in PMU Kangar
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POWER SYSTEM STUDY: Proposed Interconnection of 15 MWac of Solar PV
At Chuping Valley, Perlis State Government Land
Applicant: Panasonic Eco Solutions Malaysia Sdn. Bhd.

Figure 5: The wall needs to be extended for additional control panel

Figure 6: The proposed solar PV site
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Appendix 8: RT—VRILT — R E &

Venue Bendahara III, Putra Palace Hotel, Perlis, Malaysia
Date 06 August 2015
Time 10:00 am - 12:00 am
Attendance
No.1 Mohd. Mushar Tajuddin Jabatan Kerja Raya — Public Works Department, JKR
No.2 Abdul Razak B Hassan Jabatan Pengairan dan Saliran — Drainage and Irrigation
Department, JPS
No.3 Noorasmawati Bt Ariffin Department of Environment, DOE
. . Jabatan Perancang Bandar dan Desa —Town and Country
No.4 Ku Nur Aina Bt Mohd Ali Khan Planning Department, JPBD Perlis
. . Jabatan Perancang Bandar dan Desa —Town and Country
No.5 Eida Nur Eilham Razak Planning Department, JPBD Perlis
No.6 Norul Najwa Bt Ali Majlis Perbandaran Kangar — Kangar Municipal Council,
MPK
. R Unit Perancang Ekonomi Negeri — State Economy
No.7 Muhammad Faridzul Bin Lin Planning Unit, UPEN
No.8 Muhamad Rizal B. Mohd Merican | Northern Corridor Implementation Authority, NCIA
No.9 Syed Zareef Syed Hamzah Northern Corridor Implementation Authority, NCIA
No.10 Joel Lawrence Jayasunthar Asian Environmental Solutions Sdn. Bhd
No.11 Farhana Haris Asian Environmental Solutions Sdn. Bhd
No.12 Azian Nozmi Asian Environmental Solutions Sdn. Bhd
No.13 Yanagi Kaisei Panasonic Eco Solutions Malaysia
No.14 Kenny Ng Han Tiong Panasonic Eco Solutions Malaysia
No.15 Oishi Yoshiko NEWIJEC Inc.




Authority Matter

NCIA » They stated that this is a good project as it will be a kick-start to Chuping Valley Development.
NCIA has no issue regarding this project as it will open more doors to investors to invest in
Perlis.

UPEN » Technical meeting is proposed to be done with PESMY on August 2015. Date to be confirmed.

> UPEN stated that the Feasibility Study Report will be presented in the technical committee and
if everything is clear, it will proceed to the State EXCO before continuing with the project.
» Land acquisition issue will be clarified during the technical meeting.

JPS » JPS stated that there will be no discharge to Timah Tasoh from the Project site as it is in different
catchment. However, if necessary the site need silt trap to cater to the silt and runoff but the
decision will be made by MPK either the site will need silt trap or not.

» JPS reminded that the transition line must not obstruct the rivers during the construction.

> JPS reminded that the transition line must not obstruct the rivers during the construction.

» JPS needed details of the transmission line to identify sensitive structures along the line and
informed that Sungai Jerneh is a main water supply to Perlis paddy plantation.

» JPS also informed that there is no proper roadside drain at Chuping Valley, thus the Proposed
Project will upgrade the drainage system at Chuping Valley.

JPBD » JPBD has no issue regarding the Proposed Project.

» JPBD informed that map for the location for the villages along the transmission line can be
obtained from Unit Pentadbiran Daerah (Local Administrative Unit).

MPK » MPK stated that the Project Proponent should get all the plans ready and have a presentation
with MPK for the engagement policy meeting chaired by YDP. All plans should be submitted
by the appointed engineering consultant.

DOE » DOE stressed that the location of proposed Project must be compatible with the siting and
zoning of the area before the submission of PAT. AESSB will check with the Municipal Council
and NCIA regarding the latest siting and zoning for the area.

» DOE was concerned about the waste that will be generated from the proposed project.

JKR » JKR informed that the proposed transmission line to be submitted to Road Department at JKR
Kangar.

» All over-ground and underground cable must be determined.
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Appendix 9 : Monitoring Form

Monitoring Form for Air Quality

a) Type of Work:

b) Monitoring Frequency: o 1st/o2nd /o3 rd/ o4 th

¢) Monitoring Period:  From Date Month Year
To Date Month Year

Photovoltaic Power Station

Location Ttem Unit Malaysian Base Date Date 1 Date 2 Date 3 Date 4
Standard | 10-11/08/2015 /o /] /] /o
Al TSP pg/m3 260 72
PM10 ng/m3 150 50
SOz pg/m3 320 ND(<5)
NOz pg/m3 105 ND(<2)
CO ppm 9 ND(2)
Lead pg/m3 1.5 ND(<0.01)
HC pg/m3 NA ND(<5)
A2 TSP pg/m3 260 68
PM10 ng/m3 150 46
SOz pg/m3 320 ND(<5)
NOz pg/m3 105 ND(<2)
CO ppm 9 ND(2)
Lead pg/m3 1.5 ND(<0.01)
HC pg/m3 NA ND(<5)
Transmission Line
Location Ttem Unit Malaysian Base Date Date 1 Date 2 Date 3 Date 4
Standard | 10-11/08/2015 /o /] /] /o
Al TSP pg/m3 260 74
PM10 pg/m3 150 50
SO2 pg/m3 320 ND(<5)
NO2 pg/m3 105 ND(<2)
CO ppm 9 ND(2)
Lead pg/m3 1.5 ND(<0.01)
HC ng/m3 NA ND(<5)
A2 TSP pg/m3 260 72
PM10 pg/m3 150 49
SO2 pg/m3 320 ND(<5)
NOz pg/m3 105 ND(<2)
CO ppm 9 ND(2)
Lead pg/m3 1.5 ND(<0.01)
HC ng/m3 NA ND(<5)
A3 TSP pg/m3 260 72
PM10 pg/m3 150 49
SO2 pg/m3 320 ND(<5)
NOz pg/m3 105 ND(<2)
CO ppm 9 ND(2)
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Appendix 9 : Monitoring Form

Location Ttem Unit Malaysian Base Date Date 1 Date 2 Date 3 Date 4
Standard | 10-11/08/2015 /o /] /] /o
A3 Lead pg/m3 1.5 ND(<0.01)
HC pg/m3 NA ND(<5)
A4 TSP ng/m3 260 68
PM10 pg/m3 150 47
SO pg/m3 320 ND(<5)
NO2 pg/m3 105 ND(<2)
CO ppm 9 ND(2)
Lead pg/m3 1.5 ND(<0.01)
HC pg/m3 NA ND(<5)
AS TSP ng/m3 260 70
PM10 pg/m3 150 48
SO pg/m3 320 ND(<5)
NO2 pg/m3 105 ND(<2)
CO ppm 9 ND(2)
Lead pg/m3 1.5 ND(<0.01)
HC pg/m3 NA ND(<5)
A6 TSP ng/m3 260 68
PM10 pg/m3 150 46
SO pg/m3 320 ND(<5)
NO2 pg/m3 105 ND(<2)
CO ppm 9 ND(2)
Lead pg/m3 1.5 ND(<0.01)
HC pg/m3 NA ND(<5)
A7 TSP ng/m3 260 69
PM10 pg/m3 150 47
SO pg/m3 320 ND(<5)
NO2 pg/m3 105 ND(<2)
CO ppm 9 ND(2)
Lead pg/m3 1.5 ND(<0.01)
HC pg/m3 NA ND(<5)
A8 TSP ng/m3 260 66
PM10 pg/m3 150 42
SO pg/m3 320 ND(<5)
NO2 pg/m3 105 ND(<2)
CO ppm 9 ND(2)
Lead pg/m3 1.5 ND(<0.01)
HC ng/m3 NA ND(<5)
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Appendix 9 : Monitoring Form

Monitoring Form for Water Quality

a) Type of Work:

b) Monitoring Frequency: 0 Ist/02nd /o3 rd/ o4 th

¢) Monitoring Period:  From Date Month Year
To Date Month Year

Photovoltaic Power Station

Location Ttem Unit Malaysian Base Date Date 1 Date 2 Date 3 Date 4
Standard 12/08/2015 /] /o /o /]
Temp °C - 309
pH - 6.0-9.0 6.20
DO mg/L 5.0-7.0 5.5
Turbidity NTU 50.0 13
Wi BODS mg/L 3.0 6
COD mg/L 25.0 24
TSS mg/L 50.0 5
E.Coli CFU/100ml 100.0 10
NH;-N mg/L 0.3 ND(<0.01)
Oil and Grease mg/L 0.04 ND(<1)
Temp °C - 31.8
pH - 6.0-9.0 6.50
DO mg/L 5.0-7.0 5.95
Turbidity NTU 50.0 11
BODS mg/L 3.0 4
W2
COD mg/L 25.0 16
TSS mg/L 50.0 4
E.Coli CFU/100ml 100.0 18
NH;-N mg/L 0.3 ND(<0.01)
Oil and Grease mg/L 0.04 ND(<1)
Temp °C - 31.1
pH - 6.0-9.0 6.60
DO mg/L 5.0-7.0 6.15
Turbidity NTU 50.0 31
W3 BODS mg/L 3.0 4
COD mg/L 25.0 16
TSS mg/L 50.0 29
E.Coli CFU/100ml 100.0 18
NH3-N mg/L 0.3 0.30
Oil and Grease mg/L 0.04 ND(<1)
Temp °C - 319
pH - 6.0-9.0 6.40
DO mg/L 5.0-7.0 6.05
W4 Turbidity NTU 50.0 45
BODS5 mg/L 3.0 9
COD mg/L 25.0 33
TSS mg/L 50.0 41
E.Coli CFU/100ml 100.0 13
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Appendix 9 : Monitoring Form

Location ltem Unit Malaysian Base Date Date 1 Date 2 Date 3 Date 4
Standard 12/08/2015 /o /] /o /]
- NH3-N mg/L 0.3 0.26
Oil and Grease mg/L 0.04 ND(<1)
Temp °C - 30.8
pH - 6.0-9.0 6.20
DO mg/L 5.0-7.0 5.80
Turbidity NTU 50.0 33
W5 BODS5 mg/L 3.0 4
COD mg/L 25.0 16
TSS mg/L 50.0 27
E.Coli CFU/100ml 100.0 41
NH;-N mg/L 0.3 ND(<0.01)
Oil and Grease mg/L 0.04 ND(<1)
Transmission Line
Location Ttem Unit Malaysian Base Date Date 1 Date 2 Date 3 Date 4
Standard 12/08/2015 /o /] /o /o
Temp °C - 309
pH - 6.0-9.0 6.50
DO mg/L 5.0-7.0 6.15
Turbidity NTU 50.0 11
BODS mg/L 3.0 2
Wi COD mg/L 25.0 8
TSS mg/L 50.0 5
E.Coli CFU/100ml 100.0 8
NH;-N mg/L 0.3 ND(<0.01)
Oil and Grease mg/L 0.04 ND(<1)
Temp °C - 315
pH - 6.0-9.0 6.60
DO mg/L 5.0-7.0 5.90
Turbidity NTU 50.0 10
—_— BODS mg/L 3.0 2
COD mg/L 25.0 8
TSS mg/L 50.0 4
E.Coli CFU/100ml 100.0 6
NH;-N mg/L 0.3 ND(<0.01)
Oil and Grease mg/L 0.04 ND(<1)
Temp °C - 315
pH - 6.0-9.0 6.50
DO mg/L 5.0-7.0 6.00
Turbidity NTU 50.0 26
BODS mg/L 3.0 6
W3
COD mg/L 25.0 24
TSS mg/L 50.0 14
E.Coli CFU/100ml 100.0 11
NH;-N mg/L 0.3 ND(<0.01)
Oil and Grease mg/L 0.04 ND(<1)
Temp °C - 31.6
w4
pH - 6.0-9.0 6.10
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Appendix 9 :

Monitoring Form

Location ltem Unit Malaysian Base Date Date 1 Date 2 Date 3 Date 4
Standard 12/08/2015 /o /] /] /o
DO mg/L 5.0-7.0 5.75
Turbidity NTU 50.0 26
BODS5 mg/L 3.0 6
COD mg/L 25.0 24
W4 TSS ' mg/L 50.0 15
E.Coli CFU/100ml 100.0 13
NH;-N mg/L 0.3 ND(<0.01)
Oil and Grease mg/L 0.04 ND(<1)
Temp °C - 309
pH - 6.0-9.0 6.40
DO mg/L 5.0-7.0 5.90
Turbidity NTU 50.0 22
W5 BODS5 mg/L 3.0 4
COD mg/L 25.0 16
TSS mg/L 50.0 15
E.Coli CFU/100ml 100.0 14
NH;-N mg/L 0.3 ND(<0.01)
Oil and Grease mg/L 0.04 ND(<1)
Temp °C - 31.8
pH - 6.0-9.0 6.30
DO mg/L 5.0-7.0 5.80
Turbidity NTU 50.0 20
W6 BODS5 mg/L 3.0 4
COD mg/L 25.0 16
TSS mg/L 50.0 14
E.Coli CFU/100ml 100.0 12
NH;-N mg/L 0.3 ND(<0.01)
Oil and Grease mg/L 0.04 ND(<1)
Temp °C - 30.8
pH - 6.0-9.0 6.45
DO mg/L 5.0-7.0 5.80
w7 Turbidity NTU 50.0 9
BODS mg/L 3.0 4
COD mg/L 25.0 16
TSS mg/L 50.0 4
E.Coli CFU/100ml 100.0 6
w7 NH;-N mg/L 0.3 ND(<0.01)
Oil and Grease mg/L 0.04 ND(<1)
Temp °C - 30.8
pH - 6.0-9.0 6.40
DO mg/L 5.0-7.0 5.90
Turbidity NTU 50.0 10
BODS mg/L 3.0 6
W8
COD mg/L 25.0 24
TSS mg/L 50.0 5
E.Coli CFU/100ml 100.0 11
NH;-N mg/L 0.3 ND(<0.01)
Oil and Grease mg/L 0.04 ND(<1)
W9 Temp °C - 31.1
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Appendix 9 : Monitoring Form

Location ltem Unit Malaysian Base Date Date 1 Date 2 Date 3 Date 4
Standard 12/08/2015 /o /] /o /o
pH - 6.0-9.0 6.55
DO mg/L 5.0-7.0 6.15
Turbidity NTU 50.0 13
BODS mg/L 3.0 4
COD mg/L 25.0 16
w9 TSS mg/L 50.0 4
E.Coli CFU/100ml 100.0 10
NH;-N mg/L 0.3 ND(<0.01)
Oil and Grease mg/L 0.04 ND(<1)
Temp °C - 30.8
pH - 6.0-9.0 6.60
DO mg/L 5.0-7.0 6.20
Turbidity NTU 50.0 11
W10 BODS mg/L 3.0 6
COD mg/L 25.0 24
TSS mg/L 50.0 5
E.Coli CFU/100ml 100.0 12
NH;-N mg/L 0.3 ND(<0.01)
Oil and Grease mg/L 0.04 ND(<1)
Temp °C - 314
pH - 6.0-9.0 6.50
DO mg/L 5.0-7.0 6.05
Turbidity NTU 50.0 12
Wil BODS5 mg/L 3.0 4
COD mg/L 25.0 16
TSS mg/L 50.0 4
E.Coli CFU/100ml 100.0 9
NH;-N mg/L 0.3 ND(<0.01)
Oil and Grease mg/L 0.04 ND(<1)
Temp °C - 30.8
W12 pH - 6.0-9.0 6.40
DO mg/L 5.0-7.0 5.80
Turbidity NTU 50.0 12
BODS5 mg/L 3.0 6
COD mg/L 25.0 24
W12 TSS mg/L 50.0 5
E.Coli CFU/100ml 100.0 15
NH;-N mg/L 0.3 ND(<0.01)
Oil and Grease mg/L 0.04 ND(<1)
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Appendix 9 : Monitoring Form

Monitoring Form for Waste Management

a) Detailed Location:
b) Type of Work:
¢) Monitoring Period:  From Date Month Year
To Date Month Year
No Type of waste Volume (Unit) Detail Ll Remark
) P Measure
1 Construction soil (ton)
2 Concrete (ton)
3
4
5
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