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- 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 1MPICEFIBEMRIRILF—ICLKIRERTENHRBE
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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

IL—7EAL S OIRRIZET S 1-8
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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 EREI ERSRIR 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,

JL—C 7 EAL AR OIRBIZET S 1-10
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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=RFKR

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

1-11 JL—C 7 EAL AR ORRIZET S
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TL—LF7EEE DO ERFKR WEE
6,000
5000 7 @2000
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 WAIDAODEL
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—72AOICHTEHEIEDEL
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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GDP [RM billion, 2005 constant price]

100

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

Supra

WP Labuan

Sabah
Sarawak
m Melaka

m Kelantan

Terengganu

= Pahang

= Johor

m Negeri Sembilan

m WP Kuala Lumpur

m Selangor

m Perak

® Pulau Pinang

m Kedah

u Perlis

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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GDP per Capita [1000 RM]

Perlis

Kedah

Pulau Pinang
Perak

Selangor

WP Kuala Lumpur
Negeri Sembilan
Johor

Pahang
Terengganu
Kelantan

Melaka

Sarawak

Sabah

WP Labuan

{8 : Department of Statistics, Malaysia

114 MBID—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,

JL—C 7 EAL AR OIRBIZET S 1-14
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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
; 20,000 - = Manufacturing
2‘__ = Mining and Quarrying
& 10,000 1 = Agriculture
0 4
2005 2006 2007 2008 2009 2010 2011 2012 2013
45,000
<5 40,000 Perak
& 35,000 =« Plus : Import Duties
%)
= 30,000 =+ Services
> 25,000 - =« Construction
%20’000A =+ Manufacturin
= 15,000 - aniiacking
= 10,000 - =+ Mining and Quarrying
(=] .
O 5,000 - m + Agriculture
O L T T T T T T T T
2005 2006 2007 2008 2009 2010 2011 2012 2013

Hi# : Department of Statistics, Malaysia

1-15 ZMDEHEF GDP RRDE1L
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1.2.3 JLEBEIEEERT (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 DOfE#BE
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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 HALABEERICEH 1+ 5 T EFFH TS D IR HEHE

1-17 TL—LTE SISO IREIZET S
EREEABALRENERBEERRE



B1E
TL—L 7 EE B D S EFKR #

1.3 FEEoOohFTOOER

1.3.1 Panasonic FIL—F¢&< L—7OBFR

Panasonic f1:(%, 1965 FE(Z~ L — T EHHNTO ® 1-3 ,}o:-llj:“‘y77 7%;;%10)
BAZWIEL, 5 FED 1970 FCERTES e omT 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 #tDIRHFANDEIER

TL—L7E B OIRERICET S 1-18
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TRy rORERE

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,

1-19 TL—LTE SISO IREIZET S
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wEE L= TEOBENEIA—EBAERRIRILY—FIA
$2E RLU—FEDEAEY 2—ELBAERREIRILY—FIA

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,

IRLEF—tis

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,

IRIVE—FIHA

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
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(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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22 Bheyv2—0i%E
221 {TEEHE

(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

2-3 JL—C 7 EAL AR ORBIZET S
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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 BAEYA—I2BTA3RBTEDBE
(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=

IL—7EAL S OIRRIZET S 2-6
EREEAGAKENERBLEERRE
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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 ¥BEBIL—LFICEBT5IPPEEXEDOREAK - 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

E/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—STFDENVARTL
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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,

£ 24 ¥BIL—YTFDIRLE—INTVR

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 ¥RHMORERMEZE (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,
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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—VTFDIRILF—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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BEREEXGARENBRERERRAE




B2E
HwEE RU—LTEDEA - EBEAREIRIILY—FIA

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—UT7ICETLBEERBARTENE (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¥ <& (R 5% 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 DEAHEDZEE

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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Higt : Peninsular Malaysia Electricity Supply Industry Outlook 2014
24 BETHEIRLF—FAORES FIT

241

BARREIRILX—FIAICHIDBEEK

~ 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{BEATRIRILTI—DEARE

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 REBEKB TS FORKBARE (2016 &£ 1 ABER)

. 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 FITHECESKREBRKB 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 REBRIB 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 FHEERDOEIY 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 KEARBRECHNDFT-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
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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

TL—L7E B OIRERICET S 2-28
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%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 Jaszy FORR

FRS1) FOEREDES

RORERE L ERXROLEN

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 MEERUBEERRO—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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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 METEEA
Sed. HEMITEEICEE L NCIA & 31 EMOEMHHIEREAR
& 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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& 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 ERELEEFRIER
~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,

3-3 JL—C 7 EAL AR ORBIZET S
BREEXGARENBRERERRAE



BIE
TPz IO

3.3 PPP (EREH#) (cEI3< 7Oz FOERE
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334 APz ) FEEEERE LTORMN NS

RERLEE T HI2HT 0 Rl B=tE (SPC) &%LT %,

SPC DFH(ENFIZILLTOLEEBY THD,

KSR BT OB LA
EEMR OB ;

FHHUZA~L U ZM 5 25 R OBIRA & TR 2% 5.
HOOEMIZE Y, Kanger TTNIZH D TNB EEFTE TOEE
PREERR . MRA BT O—HYEE & ERB OB A —Z O
EEIT9,

FEETN B IF %(;@Hiiﬁ>WC®£ﬁfﬁ G &7 D,
Fo, EEBITERBNICHRE L, EREHEE S SH AT 2
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3.34

SPCIZDWT, BAMR 2 & O 77 FIEE 5 2T
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o

EE RSB

AREZEOEE L SPC 2T 2 23, FEFHNTIL, mRKOHEHR TH D PESMY L3 HL & 720 &
EEHAITO . Eo. KOG ERTOEIARST, HERFEEEZER © PESMY #1728 SPC X ¥ %5t
T 5, PESMY tE I (E R 2 E(TH 7 7 AT24, HifiEs 54, BGHNLTI04, 0O
fhTs54, Gt 224 FEEEMEN L, DELREELIFML ., MERFEHZITH 2 L &5
LCWb, ZDIEM, REHORERE L TS0 4IFEDREANRET D RIAHRTH D,

Econation Sub Committee

LW SPC OHNZHLH 4% 85 Committee Z 5% 3.9 5 TE CTHo7-05, AP IZEL
TSPCAHMIFENT D ENEE LW VA LT,

SPC 5 OHLHA X, ~L Y ZNNIZH 5L U AN ISR F BT EREHE4 (Perlis State
Socioeconomic Development Trust Account) @ H'\Z Econation M4 % BiE% LEEET 5,

ZDOHAEITANVY AMBIFREBEL TEB Y . ~L U A Executive Committee (EXCO)D T IZ
BT 5, Econation [M{T D O &R « EETHHE LT, E4WIT Econation Sub
Committee ({Fr ESC) % &% L T Econation Fund & L CGEH %179,

AN S B VGRS,

EERTRORERLS

25 R OFFEME TRIT, HEE I LHESEZHWE LT:?’;% SPC [IMEH T 2 TETH %,
KIGHFEEL AT DOV TEA =D — O N RIEHRITH E 2 b O D5 St B E 7 5
CENRRIAEN TS, FEWVREERIZ DWW TR, U2l I TV U A~ Dfszeds L < 1%
T T Z ENBRATIIRESNATVD, fﬂb_03“5\\&_01/\T&iiﬂﬁﬁiﬂﬂ*ﬂré‘if&#ﬁi?6
EOEHTH D . RWEFERR R TIEAL Y 2 & O TH MR H®RIL STV,

3-5 JL—C 7 EAL AR ORBIZET S
BREEXGARENBRERERRAE



%48
BB E LR B R RO

EAE

B EH LR EREDORE

JL—L7EAEMIBEOREIZES S
BEREEXNGAREFEREXRERAE



F4m

HEE B R E X B ORE
Fa4E BIRRERET C IR EEBEOHE

4.1 H4 b EREBERE

411 FEERHMEECHNDZTAER

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
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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 EREBARICDOWLT

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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FE520 3358 D o 4

BRI il 4 1 [EBE D1 Padang Basar 2> 54 3km BV T 0 | FICiXEEE, TEMED
M SEFBIEMN > T DIREETH 5,

RETEMOBUR S LTiE, WEICH MU AR LIRS TOWDRETH Y | 3R
REIZEEL T ?J:\_ZI“LE%?ﬁZ%K LS %,

4-2 ERiEmOBR

DA B 0 L TIEENMTHhN TV SR, KBERHRETETY 74 ThH ) 5
T, BRETEHOT SBICRBREE N E- TR Y . EERERL B> T 70, Rl
THICEBET RS 72 5 2200,

FEF BR8P M AR B VA M R I 3 BT & 725 TN D, 2 7208 FERIZRIK N FEALIA
D ERTRENS - &5 DT TR LRI KB SR 2R BT HiE T 5,

ERIEOLEME

R 2 i L7ofi R & LT, RMRMUTHRIN R 72 50l Ch 572, 7 VTV 7
2 &0 Rkl ifnT“C“é‘ HRELTHD,

F KRG EIREICE L TEHESINA Y A7 L LTI TITREZOLNLN, T2V
T TCELRIMTH D <‘:#| Wtk 2,

VR SINTRE SR

HeAK | BRE AT AT O FEICALE L TR Y . 5k A LT H
XA THEICHRILD DT, KB E D U A7 TRV, BICRERFIZITTE
Va—VEMEND Im OF I MR L CRET DI L TORAKICRHT IR E
i LD,

BE | BEIHEOFANTHY . KEHEFHES AT LITEEEEH LY Surge Protection
Device (SPD)Z & E 5 Z & THALT D,

TIZ, YA FOFEMHIER A ~T, ($EKEZ Appendix 3 (Z7~77)
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(1) PRATLBME

KIGIEFHEEY AT AORBITERES LEEZICRE 20NN, A7 Y =7 P TR
KB =T =7 7 = AT fRHIREREE VAT A ETRHT 5,

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

AT AT 16.744MW

R 33kV ECEEAR 1 AR

RO —ar5 43 gaF— 33kW, 456 &

ZRG M arv s Y—r7—F 7

RE WEN D - X FAE R

REBLNEEE Ao EEE, KURIRER. €Y =2 — ViREFH

T — I R[ERKOES 7T — X2 WEE,
JL—L7ELBHEORRICET 4-4

BEREEXGARENBRERERRAE



F4m
BaE B R EERORE
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VAT ARFHII2MWEIC 1 oD Ty 7 L8O T a7 BT L THEF 16.744MW
DY AT LR ET D, £57 0 v 7 IR AN 2 2R E L Eiies 2 BT 5,
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B NG
”un% | T‘s‘{mﬂm |
o SUBSTATION

1KY VEB SWITCHCEAR

VIKY VCH SWIRCHGEAR IRV VOB SWITCHCEAR

* LR () + LR *
& Jm 4w i & lm : & Jm LA™ i & lm : L™ L™
E 8 T 8 Tk 8 Tk (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

LR L LN ]

&7y 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

e NOTE :—
— 1881 W (2] mOSK § [rp— LA (4] BSeK & T e L7 1A W () B0 T [— 1881 W {ac) BLOCE B TOTALE o 1_831 Hw {“c) BLWKS

TOTAL CAPACITY - 15MW (AC)

m = 16.74432uW (DC)

=G

BILL OF QUANTITY:
M| DESCRPTRN | WoOEL arr
1] soun wouLE | Puusonc 788
2| HUAWE) SUNI000-33CTL | 456
L] 32000 ’
i LA STIP UP &
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VAT LERBEERIZTONT

AK7may = NTHEMT 5 FEEIRITUUT 2%E L7z (Appendix 4 /),

£ 42 IEERH—R

AR (RS g
KGEMEY = —)L Panasonic VBHN240SJ25 69,768 K
KT : 240W
EVa—AEER S 19%
A — Huawei SUN2000-33kTL 456 5
A : 33kW
ES3e) HEN D - & K 1,368 ¥ v
AR e 2200k VA Step Up TX 0.4/11kV 8 &
BIHAEE AR, B, AR, Y2 —ViE 1
T — I VAT KINT f— L AT — R VE 1

1)

* A OBRELORHIERIU A DE TRFOET MEE 2T 5 RN E D,

KEEHES1—IL

A7 =2 F Tl Panasonic ¥ L — 7 TR O KIGEME Y 2 —/L HITe 2T 5,
Z AU, Panasonic 7% 40 72D K EHEFETES LIF CEMA N T, #
T ENT 7 A ar EHRFEEV Y a T 2 nOAT n B EREEZ FEBLL T\ D,
EHNHEN 19% & w5 <. RO O L 7EN T 7 AOFRFOEN TR R A 3
R TR ER D, RINCOI Y mWREREL EHT 5,

fEX T ZINT U bo~Ag T 7 23— 27 NIT & 5 Panasonic L TIThON D728, A ARE M %
HE0 LB CoJLES 4 INCOMPERITE &\ 9 B CHREORG Th 5, HARIEE
BFEMTH LD, Yav=y ’NIMZ I AA—T 5,

ZIK% /:L‘—/I/Z))Hi’/fﬁa“bfl/\éwun iU\T@ DVC%ZD

* 4-3 FAPEDPVES1—ILOBE—

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
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2) ND—avT4L3F—

N —a T ¢33 F—3F E Huawei O SUN2000 > U — X &8T5, YLy
AT AN Tl bIIEROBE WM THD Z b, BRBEZVEGHBELTHDOTRL,
INE BB A BT 5 AT 5, ARELELIE Panasonic Eco Solutions Malaysia 723 BE
2~ L— U7 ENCEERA L CRE L TRY, BEIcxd 2 m SN, Panasonic f
KRG Spv & OFPEIBRES N TN D Z & bsEHHB TH 5,

$ HEOHRERFOXIG X, FEORMHA L=y N SPCICTRE L, MM L75E

TIFTE BT 5 2 & THRHIET 5, FTARNCEFEET VOEY 2 —/VOEFERH IR
énk ATH, BETNVTA MY TR EIT D 2 & TEo 72 B < HE
RETHD,

3) EERUEH

ZREITHEN A v FHEEAFH L-EEEEAE LT D, ZE~L—TEHNTE R LT
W5, WK ROZ, REMEIHIHE S E Im L EOE S 2RI 5,

422 RBEEOHF

(1) BEEIZONT

VU= TR AREN S KPEREICHE LIS b 5, —RANZILE 2 5 < B2
VMEIAENZH D . EEETHICB T 2 EMEY BN EIZLL TO@EY TH5H (HA 1 1,200~1,400

kWh/m? F2) .,
& 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

Hiff : “Energy Situation in Malaysia: Present and Its Future”, Sustainable Energy and Environment Forum
JL—7EAL IS DIREIZE T S 4-8
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TREO~ L — T RO RESMKNCL D &, FRZARERE T % Chuping Valley (X&) H
WEEZHBLIHO—>THY, Ialb—ar V7 (B 12Xk HA5EHEMT
1,806kWh &~ L — 7T HTHREOHI TH H 2R LTS,

H{H : “Monitoring results of Malaysian Building Integrated PV Project in Grid-connected
Photovoltaic system in Malaysia”, Energy and Power 05/2012

B 44 RL—YF7OBHFESH

i

(2) YATLREEEIIalL—Tay

EREREORERE I 2 b —a /7 N ThDH PV Syst Zfv, Chuping Valley (25 E %7
LEROFERELFI Lz, AHERIFE TR TH D,

AT AT 16.744MW

e 240W HIT &2 =2—/ b, 17 EH, 4104 %%
RIET T 8 fi¥

R A & 1,805.07kWh/m?

B BH—2 L5 A S EIT Meteosoft #1:0 Meteonorm Z 5 L TV %, Meteonorm (.
20 L EORGT — X 2RI LU THEEINTET —FX—ATh b,
REMELLCA4HA2 =7 L L TEMZBU CLEELERENRIAEN 2 FIREI N,
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E 45 REETFR

=T NS, R —= =2 P DYV AT AL D A BB/ LI-1%IC, FERREEIL. 50%H
T 25,067MWh, 90%FEZ T 23,930 MWh, 95%HE= T 23,610 MWh N HIAEN S,

0.50F

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

R 4-6 FREEOHERSMH

HEEORETIMNILLTOBEY TH D,
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H|EE IR LR EXEDOEE
= N= = Sl — N A
# 45 BRIASE. [UR. REETA
New simulation variant
Balances and main results
GlobHor T Amb Globinc 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

W FEE RO LM S 2RS35 B A TR

e LT HET —4% T NASA-SSE i

LB 27577 ZOF—Z%, 2RO 1° Ay =2 (11lkm MUJ5) HALTOREZFH
LCIESNTZT —HRXR—AThH 5,

FOFER L LTIL, LFTOEY Meteonorm % FEIAEEBENE E S T-,
SETE-y

S Rk

1,812.6kWh/m?
25,349MWh
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& 4-6 NASA-SSE ZRAULEEEDORAGBEHE, f[iE. REETFN

GlobHor T Amb Globlnc GlobEft 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

Z DOGHER DD . Meteonorm ZHEH L7238 EETHIOSFRN/NSVMETH Y, X D72 T
fEE U CHEREIHEHTHI20 LTV D & Lz,

423 ZHER
(1) RMERFOEHZRFAZE (PSS)
1) PSS DE=

2016 FFEE L 0 RGO FEERH 2 TNB Rt RFOE R 2 L CHRE LT 9 72 9DIZIE, Utility
Scale Solar (USS) %’JF‘F’\@EF'E* TV ENDUERND D, -, ZOHFEOFNZIL.,
FIT #iJ £ &[RRI, TNB (2% L TR DL E % - TEIREHRAE (PSS) 2 &Gt
#é:&ﬁﬁ@%ﬂfwéomsm$ HORSZIT, KRR OO R DR
OISR AETTEORERICTA L, FIUTE ST INB 1T EF ATV, RFHE RO A6
RMEIRRFERRICOWTRR SN ENER SN D, BEFEE L. ZOREE
25217 T, MG U TNB ORISR T 2 Bk it 2 Mgt L7- £, USS OHFEZ1T
Ny e,
ZDEHIT, BWEFEEITIAODRMEEMEZEDORF 2T O LEN /<, £72 TNB X, %
N BT 2 Bl O I AL TO TGN T  AEDEFERIZOWTRMERE HET D
ECRINZZABR L TuhZauy,

IL—L 7 E S DRRIZET S 4-12
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2) REARTYT
PSS DRI A T » 7 & FRICET,

@ PSS HEERID %1% (Pre-study before PSS application)
« TNB OHHA K 7 L L HICBMFAE 21TV, B LEIEMEZ U A NT >
75,
- FFEU A h%& TNB ~ g%, TNB AL & FRiF = v 7RIV Toe 7 U 7
ATV, BEIZIG U CHsEE1T 9,

@ PSS OFIIE (PSS application step)
- FTEDHFERAUCFEA L, TNB ~EH T2,
* TNB FEE DGR~ L, L2175,
* TNB b & 252 09 5,

ZD X DI, PSS OHFEDRINIIE, B OIS OWENEEIZITET LTS
Zlizh A,

3) ®RETAR
PSS IZBWTIE, FROEIZHOWT, HEANEHBIN S,

- RO R DA HE L 22

- PV OFREE I OEBEOFEBNE

- itk & 5 WM EEITRALOFEG N T v A D4 ME

- L OMEBERHA~DOREAN  (FHFOEBLEOX A I 7 25E)
c I A= —OREY L— DS

© OB R H R OIS

ZD XD, PSS DFERIZHONWTIX, RHEHERDOHFEZIT O BT, PV O TNB R ~D
D MBI 72 MedB & B2 RIZ OV T, TNB OE EIZFLlR S, FEBEO RfE
X, PSS TOMFHERENLT S L&D,

NIVYRMIZE T 2R IFERFEDRET
1) EEFERHEOERE

TNB & OBHFHEICHK S X ~ L) 2D Y —F =3B OEETEH LY. T
%K%fo%ﬁ@ﬁ&bf@JW&%%Aﬁ%@ﬁ%(mo&Wﬁ% A (MW) 2

4-13 L= TEA SISO IREIZET S
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ﬁ

b5, HEHET, BERTOER A MO, BARK - BER FICREL, BWTROEE
LWy, E7z, BEFTOARIL, BEHO FARFEICHIT S PV%E‘E CEVARSE NG =Rk
Ka/NT U ADBLE T, PV RAEENIEETAM LV /hS < BEFO LR~ PV F
EBENDRIVIAERNZ EDRTNB L EFEIND 2D, ZOAMIIRENWZ ENDEE

LW,

FROFHEE B O, XEREZGIE T 2o05 EH LERHEFPREFETHDL I L b

BHETH D,

VL EOFHE 05 R, Kangar Z2 T~ 33kV £ER 1 IR CEBET L2 ENKRLEFENT

DEELNZ VAL, AZET, TNBIZ PSS 75 L7,

R 47 EEXEDEMEBE

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 10MW.
: Highest load. Able to feed in
4 Kangar 132/33/11 23 18/25 Nil 20MW.
JL—L7EAL BRSO IRBEICE TS 4-14

BEREEXGARENBRERERRAE




F4m

H|EE IR LR EXEDOEE
4-7 REMEADEEREZTOMLE
4-8 Kangar £EFT
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| | Kangar 132/33/11kVPMU | |

X >J >J X X ﬂ :ﬂ X
, ] ‘v 0k L 132kv

I
132/33kV @ @ 132/33kV,
45MVA 45MVA

X X X X X X
):—| X YJ i :(J ﬂ x_l 33kV
|

|
%
x

33kV distribution line
23km

4-9 FEFTE Kangar ZERTREIO REER D HERHERE
2) Hiffiigit

4. B L EERE FIZOWT, 33kV « 1 [E#R, 33kV « 2 [Bl#E, 11kV « 2 [Al# o i
AT o Tk R A FRIORT, 33kV - 1 BN BEEMNORFRITH D . PSS HFEIIAZSR

THIFE LT,
® 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]
BIERET RxP+XxQ)/V[V]

T, P c EEE (kW)
\Y% KEBLE kV)
cos® : SIFE
R HEMRETT (Q)
X D EBRY T H A (Q)
Q o EEEES) (kVar) (=P xtan9)
RL—L7EILSBEOREICET S 4-16
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HREE IR LR EXEDOEE
WIZ, A L E=F L ZOFHNTHONWT, BEIHEE L EERET O ON—2AD/T A —
B LD, EEROA =X ADRM G EE TR T, EBEOMT T, K
PINEERNTA—=2 L5, o, BEBRTOMPTCIL, & VT 7 Z o ANEE
IRINT A= LI D,
33kV Transmission Line Inductance & Reactance
(Conductor location )
< Design condition > 33kV 3phase
Conductor : OC-W 150 mm? [ |
Radius (r) : 0.008 m D1y Dy
Frequency (f) : 50 Hz
Conductor location: D;,=0.5m Dz,
D,3=0.5m
D;31=1.0m
< Calculation >
Equivalent Line Distance
D=3VDj, x Dyg x Dyy = 3J05x05x10 =063 m
Inductance
L=(1/2 + 2logD/r ) x 107 H/m
=923 x 107 H/m
Reactance
X=2mwfL
=2900 x 107 Q/m
=290 x 10" Q/km
B 410 ZEEBROEMEUT I 2V ROEHAE
& 49 EEROT—TILEREIVTIZVR
sq R X Radius Equl_li\;]aelent 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

BT, EEROY A ZRFHIOWT, —EISEE ROV A AN KE Lo HEI
X, EBAHBRKIINES LY, FERIAY v MAEX OO, Bk A MIENT 5
EWVWHITFAY w AAET D, Z 2T 33kV e 1 FEFROEBEROY A X% 80mm?, 100mm2,
150mm? (2 L7356 0, ENHEKEEFR A M EFHi Lz, ZOREE, 80mm? & ~— R/
—ZZ LT, 150mm? (%A XL LIGAETH, 38 FETEINTE 5 Z & Lz
(FERZH), - T, FEROVA XZ, 150mm?> BOZFE LU,

4-17 L= TEA SISO IREIZET S
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BIRRER ST IR B X B DIER WEE
& 410 EEROT—TILER
T/L . Increased
B Uik . Construction T Sales Energy T/L Increased | Recovery
Conductor | Construction c Loss Energy | c . | Y
Size Cost = OE\tN (%) Income (USS/CI::\)/r\?/e ) onétrui:hon (USS/CI:((\)Nm/e ( ea;
er ear 0S ear ear
(mm2) (kUSD) | (Shw) (USD/kW/year) y (USD/KW) y Y
80 2,000 133.3 10.3 219.4 196.8 0 0 -
100 2,250 150.0 8 2194 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 M#sE

PSS O HIZEE:

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, FMEEIZIX, Kangar
EBATCBIT DBEORILE . TNEBE X ZHRAGERBEI O LRALLTFO X 5 ICHA &

nTn5,

Kangar ZEFTOAMEEN D, TOMET 17.6MW T Eivd, TNB OFHIN G,
BED 85%M3, FfE R AR/ J1 D KB Td 5, Kangar ZREFT D 85% AL, 15SMW

T o,

ERTE, UTOMRPRZRIN TN D,

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

Kangar ZEfO AR ESIKR

X 4-11

RL—L7EAEOIRRICET S
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DIED, HEEFIZIT LICER TIEFIZOWTH R Y TH L 5O RSN TND

YL EDSH G, BHEE L2 15 MWae O KEEHEE 77 o MIZDOW T, Kangar 2T TOZ
WA FRETH D & OfEImNEI T,
B, LUFO &) mELRFHPRESN TV D,

BOMuERRRS Ik FH O BB DML E 2 R E 5 2 &

FIFRSGIT & TEL, REFEEPHET L2 L (INBEOT 7 ¥ AZfMATHZ L),
TNB DERTDhi# Y L—2 KB HEFMTREL, A v F—T7 =— A TORELZHD Z
N

Rl (A= V) [ TERAICELS 2L,

FHNIEEFED B D BRI, FEEIMCOBE 352 &,

TNB [ZBE SN DHERRIC OV T, B TNB OFEHEICHEV, MEAGREZ T D Z &
TNB BB N7 7 B A FRERUIWIEEE 25817 5 2 & |

TAN a3 am I DAT Y a—VEEKETDHZE (INBDONAWNRH D),
ERaE O ML, B E O Professional Engineer 3T 5 Z & |

KGR O KM X, ISPQ %iF & o> e HMENEE 752 &

R R AR — g v =2 7 V& LR T U, S - MERPE BRI, S -
2 kb EAR AT 2 LT D 2 L

PSS OftawiL. U TFTD 6 RICEEDHNTVD

EINT 15 MWac ORBNHET 7 > bR SNTHATH, BEEY AT AFZEO
BHEZITAND XY R T 4 RNDHDZ RN ghoTz,

UK ET T o Mt LTha, FEOROKHT THEERTEITRB Z 520,
NPt TS ﬁ%lf@%b&ihi&%ﬁmo

HOR R OFEMER Tl BHOR M, BN, ZaPEIEE U TR BR S H 2 i 72
SRTHULZR B0,

Kangar ZEFTEREORIC A — X B2 R E L2 ITE R 620, KEEEET7 R
Kangar Z2EFTROEE 7 — 7 /IO TIL, BE %%%Lﬁv@fﬁ EEEA D,

Kangar Z8 BT D 33kV #8455 1%, 18R O 7= 22 il & Wik as 2k &I A - DICEE S
AR AN ECA SR AN

PSS & EDE L % Appendix 5 (ZHsfT9 5,

4-19 L= TEA SISO IREIZET S
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424 EERR
(1) 33kV EBHEIL—MIE
Chuplng Valley 7 & Kangar Substation F CTHEPFRERKIRVCERBEHANZELL— FTH D,

WHPICEER T, $hE, @iE %#@ﬁ%ﬁ%ét@ BRI TZ 1T
#4121

TR bEEND, F 4-11,

T < LB X (H
AR EMROBIE 2, £ ORIEEME

7’]137:: .

WET T — b ERT, F20 K 413, X 4-14 12 17 BEFTO M X OSARRI GH % 7R
R
#& 4-11 33kV REEXTBRORMHRE
Route Chuping ~ Kangar
Nominal Voltage 33kV
Circuits lect
Location igom IC(ZEgilrrlgSubstation
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& 4-12 33kV X BROBBHE

Route Chuping ~ Kangar
Nominal Voltage 33kV
Circuits lect

. From : Chuping
Location To  :Kangar Substation
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 OIRBIZET S
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4-12 33kV Z2EHIL— FFEE

4-21
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4-13  33kV M ARIRIBERXE (€D 1)

JL—C 7 EAL AR OIRBIZET S 4-22
BEREEXGARENBRERERRAE



FA4E
B B BERBDEER

B 4-14 33kV #hrhiRIBRRME (£0 2)
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(2 XEBRE-EERT

AR, BERET - R E AT 21 b & 413 ARERLEGRT

D | TS HERE 19 25km DML 59 1.0km O H A B i H AL
N Bl

WSR2 8 2 38, AR 5%l T 0 T | i 311 “E‘VN

B - BAHHRRICIIRXIEEB LN LD EIERET M4 %

DR AR L UCHRETT 5, (BXEE RiTZe 2l 793 5 kW
o .

Li%) R 53 %

3) HEW.EHE. e ANLEBORT
1) X
iﬁ%i BT O TS A L ARSI E S o

\E%%mﬁé KA FE DR & W IRRIZ 1%, ixE%Lm¢é

2) BAR-7—7I - iR
R 414 TEHRAETOLHE

EEET K420 A D HLEZERE - Hith R I E

£ EX O Bt e
NENTROBFELZRET DH, £ 415, & m cm kgf
4-16 |\ZZEZ2E M. iR r — 7 LD A KE 12 19 500
T, #2415, £ 417 ITHEZEHIFR DG T A R X ZAE 12 19 350
j‘o

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

AT I A i35 IR RAREREG | RS RAE | HSHREE FFR BT
(mm? (A /mm) (mm) (Q/km) (kN) (kg/km) (A)
150 19/3.2 16.0 0.122 52.9 1,610 500

#F 416 33kV #h$RS —JIJL CVT 200mm?

INPRIET AR TEAR PANES BOAGEMRHGET | (e | HEEE ERALEAD
(mm? (mm) (Q/km) (mm) (kg/km) (A)
200 M 4 17.0 0.093 95.0 10,200 500

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

AT I A i35 I RAREREE | RS RAE | HSHREE FFR BT
(mm? (A& /mm) (mm) (Q/km) (kN) (kg/km) (A)
25 3/3.2 6.9 3.56 3,140 160.3 80
TL—7EILEMMEOIREIZET S 4-24
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3) ML LEE

PO LEE S, IEMHSENLZ#EA L, BEACHEE NV, IERICEES]
AW LEZRET D,

#& 418 33KV EEEEBHRMNLL
PR R 7 A R B

ik V) (kN) (ke)
EEE LA L 35 1.86 1.3
EIESI B3 L 35 470 4.1

(4) 33kV HEIEIE

MR THETRIT, BEFEELZRICUAEETRELE 4-19 1377,
DRzl T3 L P TEII 2N ENEAT LT 35,

#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 (2teqm)

Brakets installation H (2 team )

Stringing work * (2teqm)

Test and commissioning

( Underground Line )

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

425 MIEE

ARTv Yzl NOFERGRIIT, S%FE LT 2 TETH DR H SIS THRAHET L.
ERERRIIC K 2 EFEF GRS, LEEFLRD, Iuy=7 FMRWD O RGEELRM LS
THET, M1 » AEBET D, KIT, 2016 4 10 AICEEE#Z G LG, 7 ry
=7 N ORGHEERRBIAAIL 2017 42 7 HURR L 72 D,

4-25 JL—C 7 EAL AR ORBIZET S
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BB BB E LR ORE BE

(1) ZIFEstE

AREMFOME TITRTRIZHEY PESMY #13ERE 20 #EL T2, Tnv=7 FOBEEE
ST, TNB OB R ARE R (PSS) ZIticf 2 » H 20T T, v AT AOFEMEEH 258
T %, FEMEREIOES IR, BEEMORELREZET e A ZBE L. W4 » ATET
T 5, BEEMORELRET 0t 2O FRHCER THE LG T 5, B THE8 »
ADOFET, 7TODOLTETHERT S,

a) FEER MM C oo HIMIERL, JEREGR. BRI AL, Pk — R0 RTE

b) V—T— "RV EHRET DHHOREEUT T HE

c) V—T— 3V, AR & OIRITEREERE O BT T8

d) A R"—=%— AC ")V, EEHE#7 & O EERH O TH

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

) ARTEERC SRR 7R & ORI BT A FiR TH

g) R~ DHERE L%

HRRR TH#& 71410, PaEEiRBAART OFIEIR 2 BAIA L, TNB O 2VWVEREC, KO AT
LRT e VAT A N Eid 5, BRI, paiEis GEERMR) OBILAIX 2017 49

AZEELTWD,

THEHRPICHIKTEA SN D NBREORBLIZLTOLBY TH D,

e SVB VAN 5T 5N
- B - BEEE 20 A
- HeEe L 40 A
« —iRL 200 A
- TOM (BERE) 10 A
TL—L7EILSBEORREICET S 4-26
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* 4-20 HEIFE

HE

1 2 3 4 5 6 7 8 © 10 11 12

123 4 5|6 7 8 9|10 11 12 13 14|15 1617 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

1 Fa/rRk

2 FHMREREt

3 RITAE

4 BERIE

a. Tt KRIZHE
GERL)

b.EEIE
& FE 4 28 B

d. REHIRERST

=02,
A= ER AR

fERRISE

g. REEHER

h XEHRIE

5 HiEx

6 FFEERIL <>

()

FEETE (EPC 2249) LEE EHE

ARG CIR, B O E IR DR WIEREME & BTN 2 AT L. Bof& i
I EARNLT 2 TE CTh DK B S TREHIr 225, i L& [F U< PESMY #1233
KERVHEET L TETH D,

FERMEO O b, KEEMTE Y = — /11X Panasonicl O KI5 "\ v~ L — T AE T ThH
% Panasonic Energy Company Malaysia (PECMY)) LA L, XU —a T 4 v aF—li~v L
— 37 THEMOBH S Huawei (L0 OFET O TETH L, AP =7 FOEELZHY TS
el B ysttibitz, EPC A —F—2RE L b, HEER LT 5,

(Huawei £LIZ2W )

Ty —UxA (PEEEKRR : AN, KGELRF : Huawel) 1, 1987 FICHE - FE I
B SNTERMEETHY, HRAAKDOICT V) a—vary - 7aXf =Lt LTI1T A
ULEOHEEEZIZ TS

4-27 JL—C 7 EAL AR ORBIZET S
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BB BB E LR ORE CL

04 FFITIBEEFEREMT Ry N —27HE BEARTICT Y a—Ya i aria
—~— TR ARFEE LT, AERTE LSRR 20.6%H 0 2,881 {& 9,700 7 AEIE (K5
Jk 5,506 & 7,422 T, 1 ANRITTHT-D 19.26 FITHE) , PV A L N— X FIHEIT 20124 LY
BH%E 2 BHAA, 500 ALA B> =7 2L, BEIC 100 fRLL EORFRF A TG LTz, A VI
N—= R =T ORFFEEFT., AT =2—F Y7 b7 =T OBRFRIE, BEICHEL Y &
—, WECHETSZ A LT 5, BEICHS 140 U [ELL ECHRFEEEE D H D,

L pe S

TEH Th 5 KBEME Y = — /LT~ L —TEMNAEELTEY ., PECMY FH{EHITH %
IV INAT I =7 (7 XZMN) OEEEHMTH % Chuping £ TlkEik/L— T 176km L
DEENL TR LT, HATY A O LHEBIGMARFRETH L, NV —ar T v aF—ICBHLT
%, &9 % Huawei 1% @ ShenZheng (F[E) #2256~ L—37 @ Penang ¥ E T, &M
A7 EEML L TR0, M LEmAE 2 B EAHE LT D, Penang HENHLEER TEHI TH D
Chuping ¥ TOWEERIEIZE L Tk, HROLIJUER BBt S8 R EEEZ RO, ik
BE OB S FHIT DN EE 2 5,

E 415 KEBEEMNED 1 —ILOLEERA & ERIEMOLER

IL—7EAL B OIRRIZET S 4-28
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5.1

FES5E EBERAX—LLE®RE

BERAX—L

L=y 7RI AT R —DEAREL, 2010 FRHILLTOMEY ThH o7,
2015 4% 985MW
2020 4 2,080MW
2030  4,000MW

FREEREICHR L2015 A RIAA & LTA %f%mm&ﬁ&%ﬁ EATELTHIEICRELLZ
LRVIREETH D, LN L—FHFTY =7 —IZ OV TITEA BN 65SMW TH > 7223, FiAlT
192MW T & b oD FFAz =L ¥ — %k%<ﬁ%%bf%ﬂ# A TND,

—J57C 2014 FIZ B 72 AMEM (Asean Ministers of Energy Meeting) (233 T4[E DE A

BENEFEFEIN, 2NEZT T L= 71280 T 2020 FIC2FHET RV —0E
ABEEZ 5500MW &35 2 E3kE L, BRR BARIZKR L 3,500MW RNg 35 Z &3 & 7
277,
~ L — U T EFBIRE THRET LTERER E LT, NS A RN, A H A AKINE B2
MEELLS, V=T —DRRbALERY VY —ATh D Likmftit,

V=T —DE R EIERSE DK E LT, FIT 1212 T Net Energy Metering (NEM) & Utility
Scale Solar (USS)Z iBINEA L T\ Ttk E o7,
TN EZT T, BIFOMBINER & UCHIT FIT HlE% 2017 £ £ TR LN b, KAZEME,

TERHNTH 7272 USS HIEEICRAT L TITK 2 2T o7z,

D%, HERD FIT O 2 fiifE & U TRETZ D TE72ARZEMFIL, KeTTHA & O i B
2B W T USS DEEHZAEE L TR 2T 2 0EN S DH 2 & 2N S,

USS X IMW # 50MW LT OO RIRTEH S, BT ENFEE S 725,

K ZZ IMW LLF 12kW O A ZXBIAT FIT 23 2017 A T S b,

USS OHfilEEIE 2015 42 9 AICHEZIXEHMIIAER SNATRLORETH H03, FEHHIE
DRRFBFE SN TR Y . KAREFRIEFFRATIEREARIN TV R, ZOREIL, FIT
DERIZFEITEHE BN L2 Y | BUF S ORiBIE 25 TR 2o b D TiEe <. TNB D&
HE7poTWND,

L., FEEFIZIVT KeTTHA & O CTredE ik RM0.41/w &2 ~N— A Z~ L— 7R
B5 G/ SRV T B & D 7 AR AR — T A (RMO.05/w) D i CRgT S alfig7e = & 2 7R C
TTEY ., AREEILZ ORMHETERK L,

ARZEMEIL USS TR SN 5B EME 2 HIC KeTTHA & O THREME O T HE21T-
T~ IER 72 7B B ERAI(PPA) & fiift L TR B EEEZITO) D TH 5,

5-1 JL—C 7 EAL AR ORBIZET S
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6.1.1 FEERMESRT

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 # RFHEIZHEHT L2 TETH S, (F412Hi5MH), FEFHEMELZK 6-1 1TRT,

MALAYSIA

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

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

AT, K15 MW O KBDEREFT R O U ) BRI FETH D,

6-1 RL—LFEALEBBIBEDOREICET S
EREBAGARETERELERNAE
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6-1 EEHE

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—=7—I7—4

KIGEFEFEATIL. Chuping Valley T 3R HIPNIZH (i X v, HiIFE XK S0acres TH D, VY —F— -
7 7 — LADONEFACRE 6°36° 17N, Bf% 100°17°07°TH D, 2MW DY —F — « TV a2— /)L %
MHAGDE T, i 15SMW OREE L T 55 TH 5, KGR ENTOBLERGKZX 6-2 12

Y
ot N
™ N % EQUIPMENT HOUSE — SOLAR ARRAY
TRANSMISSION. YARD - N \ ]
\
\
N
N
N
%
2,
%
g -
N ; ¢
\ T
\
) 1.881MW BLOCK N
| SOLAR FARM S
\ -
i L7 TYPICAL 1.881MW (DC) BLOCK
| y SCALE : NTS
P
| 7
| e
s
| s
zl 4
2 %
2 \ e SOLAR MODULE
% | P 7 /7 MODULE RAIL
7 E - T . -~ 1 F - - - - f
i 7 S s coumm
4 3 3 L L
\ e ] ]
‘ Pt R A A R A R R R RS R AR PR A R A R R R A Xﬁ/j\’/ SRR
/$@ FOOTING
|
P AN FRONT VIEW
| P i
| o — — | -
P
| p < £ ! £ i
| s B e e e e S
| s
| i SIDE VIEW
k s
/
o
ke CONCEPTUAL MOUNTING DESIGN
y 4 HOT T0 SCALE
~ = )
7 PLANT LAYOUT
- - SCALE : NTS
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(2) XER
LML, BT D Kangar Z AT E TR S5, Kangar Z2EATE~ L—3 7 OFEE
112:%1Cd % Tenaga Nasional Berhad (TNB)Z23FTH L CUW %, iEEMROE/L&IL 33kV T, #

AR T 2R 22 D6 FE R 23.7km, HFPREEERR 1.2km DFf 25.9km TH 5,

& 6-2 FEXTHREUR

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?

& 6-3 HhrhXERERE

Route Chuping ~ Kangar
Nominal Voltage 33kV

Circuits lect

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

ML, B UGER (FT79 %5, R16 5, R9 %5, R133 %5, FT179 %5, R175 %5, EARTH BAN,
FT186 %) IR MZHEf X4, Kampung Kubang Tiga, Kampung Medang Gatal, Kampung Titi
Tampang % O Z @i %, EEHOFEL— FEX 6-3, X 6-4, ¥ 6-51T77,

6-3 JL—C 7 EAL AR ORBIZET S
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HiB SR VERR
6-3 XEHEFEIL— MR (FS)
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6-4 XERFIEL— FEEE (1)

il SRR

6-5
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6-5 XERFTE/L— FEMEE (2)

© A VERR

JL—C 7 EAL AR OIRBIZET S 6-6
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(3) IE=HFER

THANER & U Ol 2833, EERL— MRV ORBFRER 2 T3 AER L TR
éo

6.1.3 MEI&HE

MR DIEMPAE TR O VA 2 RIAATWD, fii TRt Z % 6-4 1287,

® 6-4 MEIFH (Fi)

1 2 3 4 5 6 7 8 © 10 11 12
1123 45|67 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 v/ rRA

2 MR

3 RIAE

4 BEHRIE

a. Tt KRIZHE
GERL)

b.E2&IE

c. {EEHRRER AT

d. REHIRERST

e. BE=HYLY /S
A= ER AR

fERRISE

g. REEHER

h XEHRIE

5 HiEx

6 FFEERIG <>
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6.2

6.2.1

R—=R LB IRBURUHAEDORER

BARE

E

ALY AMNIEFORH CREABER O CRIEMHIICE K S B IRKUERI) ICfE L, E
VAV ORIV BHOEEEAT IR T AU RBEICHTZSH (Dano Umar etal.,
2012) . Chuping (X, VL —3 7 OPCTHEEEL TOHHBEDO—~>TH Y, 1998 424 Az~ L

— T ORESILTH D 40.1°CEFLEHE L= (www.met.gov.my)

P72 570 13.5km B 72FTIC Chuping BIBEITA3% 5. Chuping JERTIC 1T % 2003
DD 2013 FEDOBUINT — 2 2 LU IR,

6-6 Chuping AlEFTEIER
1) XK=

TR K 81X 2,002.8mm Th Y | HBIPEAIREK ST 166.9mm Th o7z, i b WNED
Z\VDIX9 A0S 11 AT, ARBPEHREKET 213.9mm~253.1mm CTH 72, 1 AND 2
R4 72 0 . HBPE R K I 48.8mm~73.6mm & D72\, AEREHIMERT B 50
166 AT, AR BEIL3I A Th o7,

JL—C 7 EAL AR OIRBIZET S 6-8
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£ 6-5 [RT—HHE (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
£
@
2 150.0
Q
E
=

75.0

0.0

Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec
Monthly Rainfall

6-7 RARIFHKE (2003-2013)

2) KR

AEEHEIRIE 26.5CH 5 281 CTHY . [UEAITEMZBL TUTEALERVY, HEEZEIC
ONWTHRBT AP ERBOKIEZAEITIRE S 2V, —F, BRIIREOXIENR NS Z
e AN

6-9 JL—C 7 EAL AR ORBIZET S
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L

28.5 1

08 28.1

27.9 ) 27.9

27.8 1

27.0 26.8

26.7 26.7

Celcius (C)

26.5

26.3

25.5 A

Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec
Monthly Mean Temperature

E 6-8 FHARIEE (2003-2013)

3) AEM - EiE

2003 5 2013 FEOBLHT — & TiE B8 0.3m/s LA T T 5 EEJEURAE D HEL =N 24.4%
Th o7, JEAIFdE~Abi L 0 DR E#E L Tuv=, H B REE X, 8.8m/s 725 17.8m/s
Tholz, AEKZK 6-9 12, BB OFEMT — X 2F£ 6-6 12, ANJEET —HX &£ 6-7

\ZRT,
N
W E
S
6-9 EAER (2003-2013)
IL—L 7 ELEEORRIZET S 6-10
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% 6-6 HEEROFMT—4 (2003-2013)
. . 0.3- 1.6- 3.4- 5.5- 8.0- Mean
Direction | 15 | 33 | 54 | 79 | 107 |07 | Toal |  gooeg
Calm 24.4
Variable 0 0 0 0 0 0 0
N 8.9 10.1 0.7 0 0 0| 19.7 1.7
NE 9.1 8.2 0.3 0 0 0| 17.7 1.6
E 4.6 1.9 0.2 0 0 0| 6.7 1.3
SE 4.2 0.5 0 0 0 0| 47 0.9
s 34 1.2 0 0 0 0| 46 1.2
SwW 35 4.3 0.1 0 0 o 7.9 1.7
w 4.2 4.1 0.2 0 0 0| 85 1.6
NW 4 1.4 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 | 139 | 10.1 | 131 1.4 | 109 | 11.5
2004 Dir. 060 010 110 150 310 270 310 300 340 050 050 060
Speed | 144 | 12.6 13 12 13.2 | 135|136 | 13.7 | 106 | 125 11.9 14.4
2005 Dir. 050 080 060 090 170 240 | 250 210 240 300 070 240
Speed | 13.2 13 12.2 10.8 9.2 1.4 | 111 8.8 13.5 | 10.3 9.9 13.5
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 14.1 9.4 9.3 10.1 14.1
2007 Dir. 360 030 120 040 Def. 280 | 220 Def. 310 290 010 Def.
Speed | 11.9 | 10.7 | 10.2 10 10.7 | 124 1.7 | 151 8.3
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 8.2 1.4 | 10.6 9.1 1.4
2009 Dir. 050 080 080 170 290 290 | 270 270 280 350 040 280
Speed 1 14 14 1 106 | 104 | 104 1 16.6 9.8 10 16.6
2010 Dir. 350 090 090 030 040 200 300 300 080 Def. 170 Def.
Speed | 10.2 | 13.6 | 13.6 | 143 | 10.2 8.7 11.3 9.6 17.6 9.8
2011 Dir. 090 110 110 340 280 300 | Def. 300 310 Def. 360 Def.
Speed 12 10.5 | 10.5 11.3 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 | 11.4 94 94 11.8 11 1151|133 | 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 11.5 9.9 9 10.9 9.4 10.6 11.8 123
6-11 TL—L7EILEMMEOIREIZET S
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(2) i

X

TG, BRI RIS 70~90m (AL 5.
@) # H
FRABROMENE, TACE, R, EUB. W &5 1B~ BATHER I

S IND, EIE, Harimau-Tampoi BUZ I NS, B ZK 6-10 12, EX A 6-11
(R

Project Site
Location

H{H : Jabatan Ukur dan Pemetaan Malaysia, 1985

6-10 H1FE
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(4)

Hi# : Department of Agricultural Malaysia

6-11 T HE

K =

FEEFTHHIPUZITIIRW, e i3 A b, Lo, FHEFEHA 5K 1km FHIC
Jerneh JIIDOSFEATA T Y | FHFEHIT Jerneh JIEABICE EN D, —J7, EEHL—
~ % Jerneh JI1 & 46, Ngukang JI|. Jerneh JII DK T 5 Jejawi FKE ZREKr4 5, Jerneh
JINEHERESAR & L OKRICAA STV D (1 64, X 6558,

RER

X 6-3 TIXEESFE T Rimba Mas Mas fREMRNITHIET D, LxL., BIfE, FHEFEHIL
ONZOE, BB 7IfiE LTS (X 6-12, X 6-13 /),

ITWREX T, FEFE D 559 6km FEVEIZNALE 92 Timah - Tasoh # LK CTH 5,
Timah - Tasoh # A%, VEAKKOFIKZ BEYE L, KESHEICHH I TWS, /2. ELE
DY FaTVELRoTND,

6-13 JL—L 7 EAL AR ORBIZET S
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Hi8t : http://www.fairwood.jp/forest/world/maps/Malay pm.html

6-12 TL—#BICHIT5RER
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6-13 FEFEHELOFHE

6-14 Timah Tasoh ¥ LA{LEEH

H R Rk

JL—L 7 EAL AR ORBIZET S
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(6) HHEER

HHEFIEHT, Chuping Valley TR & U CRFEEFHE A ETefNIL, Y b eme LTHIH
ST\, BIEIXITE A EDRHIEME 2> TR, —FIXY b S B0 HE & L CTFI
AENTEY, FEHBEHE DI T LEDIEN > TWND, EEBHRL— MAWVS I ARECE
Wlro TRy, HERERBRRIIMFME LR,

G HL B ) 6km BfEFL72 Timah Tasoh & A1, EFEAMKY 17km? DV AT TdH 2 73,
Y= 7% =7 5% (Dendrocygna javanica), 7 > %> 4 (Nettapus coromandelianus) 1,
INRID T A T VRN VIR E L OKENEE D, VavFaya 34 (Lxobrychus
cinnamomeus) X°= > =1 (L.sinensis) 1%, KEEOMAR ITHBICHELT 5, AT, Hix
72T Y XSV~ T Y (Anas querauedula) 23FRESET 5,

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

FEFFEHT L U 2N D Chuping Sub-District (ZZE 3 5,

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

JL—C 7 EAL AR OIRBIZET S 6-16
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HiHL : Malaysia $5/R, 2010
6-15 X)L XMDOITHREE R
2 A 0O

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

6-17 JL—L 7 EAL AR ORBIZET S
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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)

2953

~L U A M E LT Chuping Sub-District & (2~ L —3% 28 80%LL L% 5 5,

& 6-9 R)LY ZRMIE KLU Chuping Sub-District D AR (2010 4E)

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

(4)

DERNE- TERE

FEFTH I L OE ORI, R L 22 5 D8R - JeERBRIIFE L7220,

<L —3 7 T, %{ﬁgﬁ’cf&;év L—RDOT 7 T LREEMEICRERA v R BB
SHONTIETITRTICHT O, ET IS N IRDBEBEICS -5, v L — T KD
MR, v L —% 504%., HFER 24.6%, 12 FRT1%ThH %,

SefEREIE, K& < Negrito /&, Jahai f&, Proto-Malay i 3 RfEH D . TNEHE OS5k
REEEFFO, SFRBEOFE 7SR EIL, Negrito &1L~ L—2EOILE, Jahai %1% Perak,
Kelantan 33 &2 O Pahang #i3i(Z, Proto-Malay &%~ L —F2 &k (K 571d Johor IZJE(E) T
HD,

T3t
P EHL, BUE, EACERICEDN TR Y, —#EY b YR emi SIS Te

%o PFHFHEHA T = LN T T RED AN - TV D, bW TH % Kubang Tiga
K E Tl 3km BTV D

JL—C 7 EAL AR OIRBIZET S 6-18
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Rubber and Banana Plantation Area

Hidh : Malaysia #5171, 2010

6-16 HEEFHEELO LFI AR

& 6-10 FEFEMRE DO L HFIMA

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

6-19 TL—L7EALASHEEOIRRIZET S
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6-17 REDEEFEH

(6) RERS- X R¥Ex

HEEF M H A 5 e Chuping Valley T2 H#iD +- 11X, Felda Global Nature fLiTA D& & H b
7 % EMHANA A o TNz, Chuping Valley T ZEMHIDBAREFHEIC LV, SERIC L D HH{ENTTH
. BUEIZ-~V U ZAMBETA LTS, Lizdi- T, AEEICH S ARG S L OMFERBER
ITFAE LR 0,

Chuping Valley T3, FEZFZFEH L CVWDLEBETH Y FEHNRE DL F ClIHELE
ROPHELZROTWD, 072, BlfE, FEFEMITY M v F eMECFHINTND L
AL D,

(7) X1L&ERE

FEFHE M L O OEILITIE, BEFROSFRE S OSBRI IAFAE LRV,

JL—C 7 EAL AR OIRBIZET S 6-20
BEREEXGARENBRERERRAE



E6E
BEE RIFHRECE

6.3 VYL—I7ORBAXERICET HENAES

6.3.1 RIEEEES

< L=y TR A REMEES ER 6-11 ITRT,

x® 6-11 REEEES

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)

BREMEIL, LYW U, FRRBYRF, M, RO BIRERRXHL L T, RIRETRER
#4 (MONRE) %2004 4E|\CF% . &7z, =D 9 b, BEER (DOE) 1%, BRBIMIE,. EIA K&
OBRGEEFGETHE (EMP) OF SRR TH Y | I - PEKR (DID) 1%, @ERIEEICB T2
TEERCHREMHIECBT 2 KRE 52 HHEEREE ZH S T 5D,

6-21 JL—L 7 EAL AR ORBIZET S
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F 6-12 MONRE MRS E

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

Hi# : Ministry of Natural Resources and Environment

6.3.3 RBRERETMFIE

< L= TR DR TS L 12O ClX, Environmental Quality Act (1974) (ZED &
NTEY . EIA BMEZRBIRFEIIAES O Order (1987) ICiRH SN TWD, o NF
FHEITHOWTIE, FEMOBE S M2 73 5 72 ®1Z Preliminary Site Assessment (PAT) % F3£5}
B DN D DOE \Z#EHT 2 M E N H 5, EIA 1L 2 BEFEIZ 72 > T D, EN/ NSV E Pl
A5 HZEL Preliminary EIA %, 2K E W & THI 5 FFEIT Detailed EIA % 595 &
F)3 8 %, Preliminary EIA (3 BUF O DOE |2, Detailed EIA (3 MONRE @ DOE (Z#&H3 %,
Preliminary EIA #4512 & ¥ | Detailed EIA 23RO LI 55A HH 5, EIA K%, EMP & 1E
RT %, PAT. EIA X OVEMP & 12 DOE 28GRk STV D H¥EE N EM « 7ERL L2 T T
7B, F2, FEED Environmental Quality Act (1974) (2 > THEIE S LTV D00 E 9 D
P H72IZ, EIA Audit Report & THFH L O Z DOE (288K STV 5 5 —FH I
E o THERT 20 E R H S, EIA OFIAEK 6-18 IZ/R”T,

JL—C 7 EAL AR OIRBIZET S 6-22
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6-18 Y L—L7ICHITS EIAFIR

KGR BHFEIZHOWTIL, Order IZEEHFMNEWZD, EIAITRD LNV EEZ BND,

PAT i% DOE #EH#% . AFRICIX 2~3 @15, £72. DOE FEITD ASPAT 1-12Form 23H V) . =
NIRRT EE# T 5, f#EE 2L FIORT,

6-23 JL—L 7 EAL AR ORBIZET S
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Type of application

[ J
® 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
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3 |EEY B- D IEt: BEREEVOLIDORENEEEIND,
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BE-RE B- D IHEG: ERCIEREMICKIIBENIEEINDS,
HLREE: BECIRBOREFEEINEGL,
6 |thiELT D D L T 5 EB T SSHEEEBESNEL,
7 |EBR D D ERESIEFECTISUMEEEBESNGL,
8 |[KE D D EBEAEEERIFTIITELEETEESNEGN,
9 |REX D D BEHEMRVZORDIZRER IEFEELEL,
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R BEINEL,
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22 | iR D FIE R 3L D D IO FERLETIERIT EIFEESNLILY,
23 | X{LiE#E D D FEHEHMRUVZOREBICEEEIEFEELEL,
24 | & D D EEHEMRUVTORBICEBERITFELLEL,
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%8 | No EEIEH TEHT | ELiiE =
I$q: 1/\%5%
27 |HIV/AIDSZ )RR D D FATIEBEZSXELNTHY. HIV/AIDSE O B fiE
#HE MIENDAEEEITE Z 5N,
RS | 28 |#mBEE(FMRLES| B- D IEd: EREEXEOFEBBICRETIVELNDHS.
) HLAE: FERE~EEERIFIEZEIEESAEL,
29 & B- D IED: XEERFICHTIEENDETHD.
P HARF: XEEREFESIERTEEIBEESNEGL,
30 |BEBEOEE. RUKIEZLE| D D AEBZEFABAREFROESRTHY., MEL /DS M
E2 DEEDTIETHICHMBEEIFEEINLL,

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
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KB |O KBEEFERTEL QHIA - Al A2) TSP, PM10, SO2, NO2, CO,
@ EEHAL— MOV (8HILS : AI~AS) Pb, Hydrocarbon
KE O KEDEFREEFEILZ Jerneh)Il) DKk pH, DO, Turbidity, BODS,
(SHILAE : WI~WS5) COD, TSS, E.Coli, NHs-N ,
@ EEHL— MOV (12H5 : Wi~w12) | Oll & Grease
rie=s O KEBEeREATFEL QM : N1, N2) Lacg> Lato, Laoo, Lamin, LAmax
@ FEEHL— MAV (8 0 NI~N8)
* KBRS LR T
K 619 X5H-KE - -BEFlEhRGER
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% 6-17 FEHR
SHEEE HERR
ARE |» IL—T7OREBEEFZLUTITRY,
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 ug/m?d 1.5
Hydrocarbon pg/m?s NA
Source: Environmental Quality Regulations, DOE, 2014
> KEAREMBADRUEERIL—MAVELIC, RKREFREREFTER->TUL .,
ARERERR (KB ERED)
ltem Unit Measured Value (Mean)
A1 A2
TSP ug/ms 72 68
PM 10 ug/m?® 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/ms ND(<0.01) ND(<0.01)
Hydrocarbon ug/m? ND(<5) ND(<5)
AEERERR EERIL—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
K& > T T OREBEEEELUTICRY,
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.

> KBAEREFDELETRNSJerneh]|DKE (X, WATBOD (£E¥tFHEEHRERE), COD(L%E
HBRERE) NBERLELRELTHY. Turbidity GEEE) ©TSS (2 EYWE) OES LIS H

21, BODIE[Z 2 THDi f CIREEEFRPRL TV,
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REMSERE mEE
SHEEE HERR
KERERRE (KBAREFREL)
ltem Measured Value (Mean)
W1 W2 W3 W4 W5
Temp (°C) 30.9 31.8 31.1 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 11 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 =,
KEREHR GEERIL—MEL)
ltem Measured Value (Mean)
W1 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 11 10 26 26 22 20
BOD5 2 2 6 6 4 4
COoD 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 11 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
ERZEYOFHFOLE, EEEFITOVTEDHLONTIVS,
IHICKYREDNFEINIEREYL. BERRMRUINGEOEAMEEY. A EHICK>TH
ETIEROARGERREDEENTHD,
EREEMIZDONT
TROEAVNELRTREGRY . FEMNTERNAT %,
EXMATHENATERVEEMIIEESNEFICREL., O EXBICLLIBRALRERK
ERRETT 5, BLLIE. RAREYNEEE X (T H BARNLEEKIET S,
RRERFEYIZDONT
© BROKRFGERYREDIEZEMATRZBESENL T 5. BYEEYIE. FEMITE T
JHIL TIEXED%LY,
B - B LE R EEYEREICIKET S,
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SHEEE HERR
BE > YL—LF7DREEEZUTISRY,
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 TIRBEEFEB LT,
FRAERR (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
FRERREERL—NALY)
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 | 47.3 | 59.2 | 482 | 574 | 472 | 59.3 | 473
LA10 60.8 | 496 | 619 | 506 | 59.3 | 494 | 614 | 493
LA90 56.8 | 45.2 | 57.6 | 46.7 | 551 | 454 | 574 | 451
LAmin | 426 | 36.2 | 432 | 36.1 | 435 | 33.7 | 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 | 498
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 | > FEREEEICETSHiEEELT. Occupational Safety and Health ActhM 1994 IZHIESNT=, &
FEREFBSICETAREBEMRICAIT, FEECHTBESSICEFBETEEMREDEIBIG
BHbYERO TN,
» 2003%F(HIFE S F-Malaysian Standard(d. BiEDOHBRLBEERICITHFBERLBEEEST
D=HDSRMELELLTHEEL TS,
T > BEERIERIIETAREVIUORES. SHMIHLLICETHREITAL,
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& 6-18 HEI{E
RAA—EVJRO | AEHERICED
54 | No S UEE EHE S Pz
IHA | ey | TR e
IEH IEdh
1 | KKiEHR B- D B- NA | ITEH:- ITEHRERN-DHE
B PHRAICLLIZENEESH
PIE3 %, LHL. FEEREM NSV
EREBHEFEIIRENTHD,
2 |KEFS B- D B- N/A | THEH: TEHKICEK>TKE
MEEHSNDAREEAH D,
3 | EEY B- D B- NA |ITEf: BRREVOLIDOD
RENEEEIND,
4 |TEFHE D D N/A N/A
5 |BE-IRE B- D B- N/A | ITEg: EHCIERERIC
FEBENEEIND,
6 |HfELT D D N/A N/A
7 |ER D D N/A N/A
8 |IEH D D N/A N/A
9 |fREKX D D N/A N/A
B&% | 10 |EER D D N/A N/A
BRE | 11 (k& D D N/A N/A
12 |z -#h'E D D N/A N/A
13 | ARG - T RBEG D D N/A N/A
14 | ERE D D N/A N/A
15 | DR £ERE D D N/A N/A
16 | ERAVAETFEREEOMIGRFE D D N/A N/A
17 | £ F Ao E R T 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 |[#HEBEREXRCHEBOERRTER D D N/A N/A
#H= B D=k
BRE | 21 |@HELEXORE D D N/A N/A
22 (SN OFERIL D D N/A N/A
23 | XMLiEE D D N/A N/A
24 |= D D N/A N/A
25 | s — D D N/A N/A
26 | FELDIEF D D N/A N/A
27 |HIV/AIDS% 0 i D D N/A N/A
28 |HBERE(FEREEED) B- D B- NA |ITHEP: EREXZEOFHBER
BICERETHABENHD,
29 |E#W B- D B- NA |ITHEdh: REBEHREFCHTS
T Dt BEENMLETHD,
30 |[HMEOEE. RUKERESH 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)
D: No impact is expected
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> M ERA~DO THEAr Y 2 — LD H
> LTHEFROHIPR
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> el ra—T A~V AY RO T R A
M DR
29 Hif > HRZLim A 7 o DCC PESMY
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6.9
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AR EMO 72D DFE T, TFEMIEEND,
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S e A

BREEAE BRI

(Environmental Management Plan: EMP) @ 3 Jifi /Al

3 620 |7, BB B

ZHHEIE, Environmental Policy, Legislative Requirement 2 TN EIA % & & IZ/ER S L5, BREEEHE

71X Environmental Management Unit (EMU) 23 L |

IR REB T v 7T Kk BEET,
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PESMY > EMPOZERFIHA~OXNE D, FEOFEN, FEL, BRI OWTETEAT D,
> DCCHRETHE=HI T HERL, fERE KRS D,
> HFEFEEPICAE U B S AZET S,
Environmental |» EMPA/ERKT A,
Consultant | » DCCAMERRT AL FLE W E4HERT 5,
> DCCRENiT5E=XV 7 HERT D,
» DOE~DMEEIT,
DCC » EMPITIRhoTo i iR B R 2 1ERT 5,
> LA K ONBR A BRI E (i TEH I E Te) Z1ERL ., JBITT %,
EMU > REEH 0T LR D,

6.9.2 =4 U5EE

BRMRONR LR T D720, £ 621 1T TE=X Y T2 F it 5,

* 621 BETE-_A42YVJHE

WEEE || T=XUUUEE | H5 | B | SEiBER | AERER
[ T=]
KRG | TSP KT EFT Quarterly DCC PESMY
PMI0 28
Sulfur Dioxide PR —]
Nitrogen Dioxide -l
Carbon Monoxide e
Lead
Hydrocarbon
KEGE | pH N5 AR Monthly DCC PESMY
DO : SHHA
gngigity BB —b
COD 124
TSS
E. Coli
NH;-N
Oil and Grease
Yy | Municipal Waste By 3% 2 ) M )% OV | Weekly DCC PESMY
Unregulated Waste TEHEEAT Monthly
X5 Laeq G ERIT Quarterly DCC PESMY
Lato
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LAmin
LAmax
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6.10.1 &
Je¥BBA%EIT (Northern Corridor Implementation Authority, NCIA) | ## /&) (Unit Perancang Ekonomi
Negeri — State Economy Planning Unit, UPEN), Kangar 17 (Majlis Perbandaran Kangar — Kangar
Municipal Council, MPK) , #RTi# /5 (Jabatan Perancang Bandar dan Desa —Town and Country
Planning Department, JPBD Perlis) . E25i/7) (Department of Environment, DOE) , f& 37K FJ5
(Jabatan Pengairan dan Saliran — Drainage and Irrigation Department, JPS) . A3:5H37 (Jabatan
Kerja Raya — Public Works Department, JKR) ., F¥3FTh 5 PESMY, K Na Pz kb
ZMHHY . BN 154 ThH T,
6.10.2 HEFIR
HEISEICB O TR NI SN ERERER 6221077,
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HELfk FeE R
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UPEN > HEETH éPESMYk TI=IN s =T 4 TR HMERD D,
> AHOBHMEICOWTX, 77 =0 I—=T 4 U ZIZBWTHEIC R 5725 9,
JPS > %%%‘@ﬂﬁliﬁm&lh Tasoh % L DEEAKIKITITE E720,
> Jerneh)I[1X, ~L U ZAMNZEB W TKES~OKDUEFRI & 72> T b,
> EEREED NIRRT S0, HEROGEM N TAE 2R L TELLY,
JPBD > FpichigZ L,
MPK  |» :z/%fw&/ NI, YDPS#EER & 72 5 B G- BORRFRIC A T4 C o3 245 &
T H0EDRDH D,
DOE  |»> PATOHRHATIC, 3G )Y E/R ST Cd 2 2 i ONCIA L — iR T 2
VEND D,
> FEGTHEH D SN DREMICONWTEET OILENH D,
JKR > JKR Kangar®Road Department(Z, XEMLV— FE2HETILERH 5,
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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.
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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
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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
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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
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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
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POWER SYSTEM STUDY: Proposed Interconnection of 15 MWac of Solar PV
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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 6: RT—VRILT — 3 EEE K

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 7 : 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 7 : 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 7 : 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 7 : 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

A7-4



Appendix 7 :

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 7 : 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 7 : 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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