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Bangunan Sultan Salahuddin Abdul Aziz Shah adalah antara mercu tanda terawal
vang dibina dimana lokasinya terletak di Bukit SUK, Seksyen 5, Shah Alam.

Dibina pada 2hb Feb 1982 serta siap sepenuhnya 1984 dan telah dirasmikan oleh
Sultan Salahuddin Abd Aziz Shah pada 2hb Feb 1985.

Bangunan setinggi 24 tingkat ini dibina berkonsepkan Kapal Kargo tradisional
Bugis, menempatkan Pejabat Setiausaha Kerajaan serta jabatan-jabatan Kerajaan
Negeri Selangor.
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Kajian Penggunaan Tenaga Di Bangunan SSAAS

B ACKNY
M Cold Water Pump
M Lifk

M Lighting & Power

ditioning Mechanical Ventilation (ACMV) merupakan penggu
aga terbesar seterusnya penyumbang tenaga bil elektrik tingg
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Kajian Penggunaan Tenaga Di Bangunan SSAAS

Penggunaan tenaga elektrik di Bangunan Sultan Salahuddin Abdul Aziz Shah

(SiAiAS) Shah Alam berdasarkan bil elektrik adalah kira-kira RM 400,000.00
sebulan. -

BILELEKTRIK i s s 7 2 e —"
BIL ELEKTRIK

1510 ooogzssz 09 nnoaso:o B 0.00 16599207 025

Bil April 2009 KETUA PEN. SETIAUSAHA (P) aeavescssany
BIL SALI)

Jumlah Perlu Bay:
40000 SEAX ALAM SELANGOR e BGH 8.T0.K BIL LPC MUKA @ 1
RM 411,882.25
TRRIKE
BIL TERAXHIR 01/04/200% 3 SEJARAN
BYRN, TERAKHIR 23/04/2002 155 207.82 ': T 0170 TARIKH AN
BIL TERAKHIR 01/04/2010 445,804.35 JENIS BACARN: N WO. BACAAN: 00001183
CRGRREN TAMBAHAN 0.00  TUNGGARAN BYRN. TERAKHIR 15/04/2010 445.804.39  BAKI KEMASKINI HINGGA: 30/04/2010
MUNTAN TERTINGGI DICATAT 4,715.00 .0
REFERENCE KXH 1550357.2¢ CAGRRAN TAMBAHAN v 10400, TUNGGAKAN
MUATAN TERTINGGI DICATAT 14.,716.00 GHMC/RMNC
BACAAN REFERENCE KWH
FO. JANGER BACAAN DAHULY FENOGUNAMY ExRG Bhak B'l A o
M 2206000038 3 .00 ¥ 3.00 \,073,283. xwh BACAAN £ 1 prll 2010
¥ AC0§000030 ; 0.00 : 285,00 B 0. JANGKA O DACAAN SEMASA  PENGGNAN  KTRO
M AC06000030 ; 0.00 ; 7,502, XA 1 AC05000030 LY ad, 138, 1,138,021.00  Xwh
s . & S Jumlah Perlu Bayar

M AC06000030
441,404.00 kVA

me maz e 305,500.78 oxg ' ' : wa || RM 438,378.40

Consumpticn tar.Cl 1,071,183.00
Consumptics MD C2 4,285.00 .5 102,540.05 PRER HARGA
Consgumption tar.Cl L. Z; 327,750.05
. 110,628.39

Consumpticn ¥D €1

DAEULU  : 01/04/2902

SEMASA : 01/05/200%
DRHULU : 01/04/2010°

+ 15454 : 01/05/201

: 15454 P2N; 5

: £3-55102020 s < . TELEFON :
¢ TONGGAKAR PEMRSANGAN ROSAK ~ : 15454 : MLAH
) LAMPU JALAN ROSAK  : 15454 :

02!
; 03-55102020 : .
e s ks : . JUMLAH CAJ
s © PELARASAN ANGGRRAN

SILA BAYAR SEBELUM: 31/05/200% =T T i
pI: TNS Shak Alam BLEKTRIK, EENGGENAPAN : ~ PELBAGRI CAJ

SILA BAYAR SEBELUM: 31/05/2010 JUMLAK PERLU DIBAYAR:

7sw ooz DI: TNB Shah Alam PERALTI
| o il snr SRR, : i BIL SEMASA
onr aiistiermsn ayo, IR, TUNGGAKAN
CAGARAN TAMBAHAN
JUMLAH
PENGGENAPAN
JUMLAH PERLU DIB?LYHS 433,373.40
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SISTEM INOVASI

Sistem Asal

e
N (——
[ PSU& PPFK ] m
A Nota :
MSB: Main Switch Board

KW :Kawalan Motor

A/T:Autotransformer
Aﬁ—, C: Optimal Capacitor Placement
Sistem Inovasi ™

S/D: Star Delta

Kos Pemasangan :RM250,000.0€ '

tulangan Modal : 5 bulan
Viengurangkan arus permulaan
(Starting Current)

»Mengurangkan muatan tertinggi (MD)

» Seterusnya dapat mengurangkan
bil elektrik

Memperbaiki dan mengekalkan Fakto
Kuasa

Meningkatkan kecekapan tenaga
dengan mengurangkan kehilangan

kuasa
N







lisis Penggunaan




» Jadual Penggunaan Elekirik Bagi Tempoh April 2010 HinggaMac2011

Statistik Inovasi

» Pengurangan Bayaran Bil Elektrik

Energy Efficiency- SSAA

ding Modele®rmM 136,130.40

. BILELEKTRIK Graf Bavaran Bl (RM) Setiap Bulan
e
[ 10| 448900 | 10694300 | 450435 | NN
2|ttt 400 | 11089 e
Ty, 4650 | 106765 (s8] | 2 -
S 40800 | 1062003 - [ i B
5 TAug-10 | 445000 10648850 13685060 | Pemasingal e | |
b 15ep-10 | 418100 10005133 386,39240 PR I R N @\(-‘“ e
Tempoh (Bulan)
711010 | 420400 101,080.32 364 27280 sl ST TR
o, s oome | Bil Mac2011 | reawn s
6 | 1Nov-10 | 435700 10426301 13041750 e 38 | Julgh Bil= i 5 ] Jumlah Bil= (s
o RM438,378.40 e RM365047.20|  Toniom
9 1 10ec10 | 444500 106,368.85 419,040.05 SR —— st s s o
0] tlandt | 415200 | 9935736 | 4043305 T T T
111 1Feb-11 3.945.00 94,40385 37130860 rbezaan MD pada Mei 2010 dan Mac 2011 — 4,623 — 4,185 = 438 unit
— > dar cai MD/unit = RM 25.90 (tarif baru TNB)
L| 1Mar1L bSSUU 10(]:14705 365;04720 Jumlah bayarasr€a] MD = 438 x RM25.90 = RM 11,344.2 (U
— VVvyy ¥ An argn untuk setahun = RM 11,344.2 x 12 bulan

. bulan)
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TARIKH
BIL

1 Apr-11

MUATAN

TERTINGGI

(MD)
4,221.00

CA] MUATAN
TERTINGGI

(MD) (RM)
101,008.00

JUMLAH

BAYARAN BIL

(RM)
416,292.00

1 May-11

4,457.00

107,374.39

446,534.40

4,378.00

113,390.00

467,295.00

1 Julai-11

3,980.00

103,082.00

480,022.22

1 Ogos-11

4,248.00

110,023.20

403,438.16

1 Sep-11

4,298.00

111,318.20

429,514.94

1 Okt-11

4,298.00

111,318.20

445,773.15

1 Nov-11

4,266.00

110,489.40

427,706.98

1 Dis-11

4,144.00

105,723.80

427,443.69

1 Jan-12

4,082.00

104,263.01

430,417.50

1 Feb-12

4,614.00

106,656.20

408.843.24

1 Mac-12

4,118.00

119,502.60

474,443.77

1 Apr-12

4,279.00

110,826.10

442,186.74

1 Mei-12

4,276.22

110,748.40

473,077.63

1 Jun-12

4,102.00

106,241.80

440,203.29

4,445.00

115,125.50

453,385.83

1 Julai-12

3,891.00

El

1erg‘} Q\Qc?e%é\-/gQSAﬁ

s puRfQ,90%a6,

Bil elektrik TNB selepas kadar kenaikan tarif elektrik. 1 Jun 2011

Bil Elekrik Mei 2011 Elekrik
Maximum Demand (MD)
sehingga Ogos 2012 (RM)

115,000.00

110,000.00

105,000.00

109,000.00

G5,000.00

G9,090.00

85,000.00

80,000.00

Bil Elekrik Maximum Demand (MD) Mei
201 sehingga Ogos 2012 (RM)
120,000.00
115,000.00
110,000.00

105,000.00

100,000.00 SELEPAS
PEMASANGAN

95,000.00

00,000.00




Penghargaan Johan Inovasi 2011

SETIAUSAIIA KERAJAAN,
NEGERI SELANGOR DARUL EIISAN,

et 2 OF-5574 2034 (Terus
TINGKAT 19, - U3 5584 042 (Am)
BANGUNAN SULTAN SALAHUDDIN ABDUL AZIZ SHAIL Fox GF-3540 5062

40503 SHAH ALAM. A=
SELANGOR DARUL EHSAN.

“KEJUJURAN DAN KETEKUNAN"
-

Rui Tiean

By Kewmi [IPK.SEL.BK 20684/72/2 Jid. 2 (70 )
SELANGORSHINES

ks - L3 Februari 2012

Dato’ Ir. Abdullah bin Abd. Rahman

Pengarah Kerja Raya Negeri Selangor

lNingkat 1, Bangunan SSAAS,

40582 Shah Alam,

Selangor Darul Ehsan.

YBhg Dato’.

SURAT PENGHARGAAN
. Pentadbiran Kerajaan Negeri Selangor dengan ini mengucapkan
setinggi-tinggi tahniah kepada Jabatan Kerja Raya Negeri Selangor di atas
pengikti 1 dan ar yang diterima sepanjang Tahun 2011 sepert benkut:

i Johan Perbarisan Terbaik Kategon Jabatan Kerajaan
Sempena Majlis Sambutan Maulidur Rasul Penngkat Negeri Selangor

ii. Persijilan Amalan Persekitaran Berkualiti 55
Ibu Pejabat JKR Negeri Selangor

iii. Persijitan Amalan Persekitaran Berkualiti 5S
Pejabat JKR Daerah Kuala Selangor

ANUGERAH
INOVASI JKR
2011

.  Johan Anugerah Inovasi JKR Malaysia
Bahagian Elektrik, JKR Negeri Selangor

npal Ketiga
Anugerah Penyenggaraan Jalan Terbaik J lays
Pejabat JKR Daerah Kuata Selangor

Anuc 1 Pejabat JKR Daerah Terbaik JKR Malaysia |
Pejabat JKR Daerah Huld Selangor - A 5
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Peruntukan / Dana

KEMENTERIAN TENAGA, TEKNOLOGI HIJAU DAN AIR MALAYSIA

Ministry of Energy, Green Technology and Water, Malaysia ﬂ

BLOK E'5, KOMPLEKS KERAJAAN PARCEL E TERROLOG KT SAN Aix
PUSAT PENTADBIRAN KERAJAAN PERSEKUTUAN

62668 PUTRAJAYA, MALAYSIA e AR

Faks 460388393712

Laman Web : htp//www. kettha.gov.my

 BYYN Sel(A) 333 Jia7 @
3 2010

Rmu-l-ru
Ir- Mat Nasir Bin Kar))

Elektrik Negeri Selangor,

KAN  DAN
PERUNTUKAN  CADANGAN  PENAMBAHBAI

AUDITAN TENAGA DI BANGUNAN SSAAS, SHAH ALAM SELANGOR
EHSAN

04.3-15.1800
Energy Eflency | Bangurun Stmn Salahuddin Abdu Anz Shah. Shah Alam.

saya diarah merujuk surat tuan bil( ) dim JKR/ES/2/4,
2010 adalah berkaitan

Jobor Kava ta
[ A3 01 ( Water Pump) Starng Cuventimprovement

enery

bahawa F aan Neges
tersebut bagi pemasangan penjimatan tenaga
ada di Bangunan Sultan Salahuddin Abdul Aziz Sha
berjumiah RM250,000.00 (Ringgit Malaysia - Dua Ratus Lima Puluh

1 70 mmprive ey aftconcy in motor aperabon | Wake Pumg)
2. To dufine & reduca losses durng opersbon process

kelulusan ini, pihak tuan bolehlah mengambil tindakan selanjuinya e s
d peruntukan sedia ada Jabatan dan PROJEC
an lain-lain yang oleh a3 dipatuhi w' Pravious Projet i
AW SRR Ay ELTR T IR LGN Zaara
. N o R <
q o s & ]
NEGARA" ] E FE i
1O 08 DEC 200
-y 'a— i M:
a e iy -
- S 2
-
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PUCSPISPRTATI P

an sebanyak

aharaan Negeri Industri Bekalan Elektrik
bagi pemasangan  (AAIBE/MESITA) dengan
penjimatan tenaga  kolaborasi bersama Universiti
an SSAAS. Teknologi Mara Malaysia
sebanyak RM900.000.00

Energy Efficiency- SSAAS Building Modeling

)00.00 dari Peruntukan dari Akaun Amanah

Ruj. Kami : KeTTHA: BT(S) 17/1 Jid.I6( 3F)

Tarikh  : /4 Jun2012

SEGERA DENGAN FAKS (03- 5510 3780)

Ir. Mat Nasir Bin Kari
Jabatan Kerja Raya (JKR)
JKR Selangor

Tingkat 1, Bangunan SSAAS
40852 Shah Alam

Tuan,

PEMBIAYAAN AKAUN AMANAH INDUSTRI BEKALAN ELEKTRIK (AAIBE)

Dengan hormatnya saya merujuk kepada perkara di atas.

2. Sepertimana tuan sedia makium, mesyuarat Jawatankuasa Akaun Amanah
Indu:m Bekalan Elektrik (JAAIBE) Bxl 1/2012 pada 17 Mei 2012 telah meluluskan
seca lah RM900,000.00 kepada UiTM dan
JKR, Selangof bagi melaksanakan “Optimal Capaalor Placement And Sizing with
Autotransformer for Energy Saving of Several Government Buildings in Selangor” untuk
tempoh 2 tahun. Syarat - syarat adalah seperti berikut :

(a) Hasil kajian kiah t-benefit analysis, type model dan Artificial
Intelligence Optimization Technique boleh direplikasikan untuk penjimatan
elektrik di bangunan-bangunan kerajaan dan industri.

(b) AAIBE tidak akan i pasitor dan yang
ideal di beberapa bangunan kerajaan lain di JKR perlu
pembiayaan sendiri.

(c) Program kesedaran kecekapan tenaga yang dilaksanakan perlu menekankan
kaedah bagaimana mengubah minda dan sifat manusia untuk menjimatkan
elektrik.




Kolabora

UNIVERSITI
> TEKNOLOG 4
-»" \[ARA
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TEKNOLOGI HIJAU

- Meminimakan kesan negatif kepada alam
sekitar

- Penggunaan tenaga yang cekap dan tiada
pembaziran tenaga
- TENAGA LESTARI

NEGARA

=
Lol Kos operasi kerajaan dapat
- dikurangkan

- Dapat disalurkan ke Program
yang berfaedah kepada Rakyat

ORGANISASI

- Penggunaan sumber manusia
yang lebih efisyen

- ‘Delighting the customer
Customer




Diagram of Research Methodology

MATLAB Programming :
Artificial Intelligence Based Optimization Technique

Legend :
a) Capacitor Sizing and location. A Transfer the results of voltage, current, THD,
b) Instruction to execute power flow solution. real power , reactive power and power factor.
2

0



MATLAE 7.10.0 (R2010a)

MATLAB Programming :
Artificial Intelligence Based Optimization Technique

File Edit Tedt Go Cell

Tools Debug Parallel

Desktop  Window  Help

]D [w] | sRB9 O | h @ @ ‘ (7] | Current Folder.|I'C\wri‘t\ng\JI(R_dummy_sy;tem_optimization

@

* Shortcuts 2 Howto Add 2] What's New

Current Folder

*0ax|

@ %)« JKR_dumm:

~[ o] #-

NEH| 4B (L2 MAenf|b-R AR AA

) ol B RS » *

[ Name ~

update_sizing.m

| ] untitled.mdl.r2010a

@ untitled.mdl

result_jkr_optimize.m
result_jkr_base.m

pso_parameter.m

measurement_jkr.m

|| measurement jkr.asv

main_coding2.m
main_coding2.asv

main_coding.m

D main_coding.asv

) JKR_MODEL_WITH_CAPLmdl

D JKR_MODEL_WITH_CAP.mdl.autosave

8] JKR_MODEL_WITH_CAP.mdl

D JKR_MODEL_DUMMY mdl.autosave

W] JKR_MODEL_DUMMY.mdl

|w) JKR_MODEL.mdl

JKR_inject_per_phase.m

D JKR_inject_per_phase.asv

JKR_inject_3_phase.m

JKR_1_sys_pso_param.m

| getlnertiaWeightFactor.m
getConstrictionFactor.m

chosen_location_switch.m

: x %20

% OFTIMIZATION ALGORITHM FOR J.E.R ELECTRICAL SYSTEM OF TRANSFCRMER 1 %

clear close all

cle

FIUKR_13333333EEEEEEE8L2% SYSTEM & P30 PARAMETER $33333TTTTILLLIRIIIIIINNY
JKR_1_sys_pso_param %## program that store parameters of the system and PSO

3333333933393 3999%3%% USER OPTIONS
conpensation type=('thres-phase') ; %

'three-phase' or 'per-phase’

max _desired pf=l;
min desired pf=0.0;

% disired power factor to be achive - tp get the maximum sizing

cap_range =1e3*[10:10:200];
cap step = 10e3;

% capacitor rance [smallest value: incremental value : largests value]

% incremental value- to get the number pf capacitor step

chosen_risor =[5,6,7,8,9,10]; % choose from risor 1 te 10

%%%3%3%3% PARTICLE SWARM OPTIMIZATION PARAMETER $3%3%3333%3%
delta=rand; % [CAN BE ADJUST]- vary from 0 to 1 - constant to control max/min speed of the particles
% [SELECT] choose either ‘'basic' OR
% [CAN BE ADJUST] maximum no of iteration

$ [CAN BE ADJUST]

pso.psoMethod = 'constriction' ; 'inertia' OR 'constriction' *¥

pso.maxIter = 500;

pso.noParticles = 3; % no of particles that contain sample solution *#*#%

result_jkr_optimize.m % | main_coding.m ><]JKR_inject_?;_pI\me.m ® | pso_parameterm | update sizingm %

Command Window

(@) New to MATLAB? Watch this Video, see Demos, or read Getting Started.

v

a o o o
Q 0 0 0
Q o o o

120000
120000
120000

100000
100000
100000

Current plot held
iter =
37

The electrical initial states of your model are forced to steady state by the powergui block.

Warning: Using a default value of 0.006 for maximum step size. The simulation step size will be equal to or less than this value. You can disable this diagnostic by setting
'Automatic solver parameter selection' diagnostic to 'none' in the Diagnostics page of the configuration parameters dialog

> In main_coding at 154

The electrical initial states of your model are forced to steady state by the powergui block.

Warning: Using a default value of 0.006 for maximum step size. The simulation step size will be equal to or less than this value. You can disable this diagnostic by setting
'Automatic solver parameter selection' diagnostic to 'none' in the Diagnostics page of the configuration parameters dialog

f{ > In main coding at 154

Name ~

E Scope V
E Scope V1
E Scope V10
E Scope V11
E Scope V12
E Scope Vi3
E Scope V14
E Scope V15
E Scope V16
E Scope V17
E Scope_ V18
E Scope V19
E Scope V2
E Scope V20
E Scope V3
E Scope Vi
E Scope V5
E Scope V6
E Scope V7
E Scope V8
E Scope V9

E avg_branch_PF

E avg_feeder PF
- hranch

‘ script




Program Pengumpulan Data Berperingkat — Data Logger







Simulink : IEEE13 Bus Unsymmetrical Electrical Distribution
System
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Electrical Components Installed in Section 3 of Electrical
Distribution System in SSAAS

Number of risers 10 risers
Type of cable used . . . 5
) 4x1C 240mm 4x1C 400mm 4x1C 300mm 4x1C 35mm
as a riser
of cable
XR 0.09 Q 0.088 Q 0.086 Q 0.114 Q
Incoming
Transformer Rating 11 kV / 433V, 1600 kVA

A/Y Connection

Capacitor bank

sizing

50 kVAR x 6 banks = 300 kVAR

27



Data Sheet of Cables used as the Riser Installed in Section 3 of
Electrical Distribution System in SSAAS

4CORECOPPER PVGARMOURED & UNARMOURED POWWER GABLES

(Thness | Min ARMOURED UNARMOURED
dWC |Thdness | Nommal W Thkessol | Overdl Demeter | Poprae NE WL | Nom. | Ovesll | Net Wt

CURRENT RATINGS

msuletion | of WC  (Dimensions of Armour | PVC Outer Sheath (Poprox) of Glhle | Themess| Dameter | of Cable
(Nom) | mner o Outer| (Agomn) | (Agom]

shath | St | Wie | S | Wie | Mtm | Wie | Strp | Wie | Shath

mno| omm | mm | omm | mm | mm | mm |(Kgkn [(KgKn)| mm | mmo | Kl

Drect | In | In
Ground| Duct | Aur
Amgs | Amps | Amps

12 | 03 | p08 | 160 | 140 | 136 | 259 | 718 | 1933 | 22 | 100 | 2610 | 1744 10 [ N0 | %

22 | 06 | 408 | 230 | 236 | 236 | 567 | 600 |1I00B | 12413) 100 | 3720 | |0557 M| 3| X

4 | 07 | 08 | XI5 | 252 | 168 | 629 | 6B.0 | 13610 | 15877 340 | 6410 | 13218 385 | 400 | 335

26 | 07 | 408 | XI5 | 284 | ZM4 | 06 | 733 (T3 | 19607 360 | TL30 | 6729 | 00470 | 0050 | 0086 | 143 | 425 | 453 | 340

28




Active Power within the range of 103 kW and 97 kW at the riser of
Main Switchboard Aircond




Voltage magnitude within the range of 244 V and 238 V at the riser

252

250

243

2461

244

242

240

of Main Switchboard Aircond

30



Delta-Connected Capacitors Considered in the Optimization:
Section Three (3) of Electrical Distribution System in SSAAS

C 1 Ow C = T C_ = 1

i i i

cap 1
= s o
[Lli] [ili] ' ‘
l -m-—-
2B
—. % | .
==
B C

31



Delta-Connected Capacitors Considered in the Optimization:
Section Three (3) of Electrical Distribution System in SSAAS

Delta connected

Wye connected

Friendly to the electrical environment.

It is not appropriate application

Provides capacitance to each phase and also

provides no voltage unbalances (harmonics).

It has the potential to cause a catastrophic
failure not only the capacitor but to the
motor.

The main reason for this is because they are
ungrounded and thus can present a
potential difference on each phase of the
capacitor which in turn contributes to the
over-all deterioration of the capacitor and
the attached motor.

If a capacitor cell should fail for any reason in one
phase, therefore a closed delta will become into an
open delta configuration. In this instance the
voltages on each phase stays the same. Failure of a
capacitor cell would only mean a drop in the kVAR
on the circuit. In other words, a 30kVAR delta
connected three phase capacitor with a failed cell
would provide 20kVAr to the electrical system

inctead of JOKVAR

The failure of any one cell of a Wye
connected capacitor presents an unbalanced
load to the motor. This will effectively
destroy the motor due to unbalanced volt-
age, temperatures.




Delta-Connected Capacitors Considered in the
» Optimization: Section Three (3) of Electrical Distribution
System in SSAAS

Delta connected

Wye connected

Unprotected delta connected
capacitors usually used for Power
Factor correction. In fact, the
unbalance protection required for

this type of application is cheaper.

Unprotected Wye connected capacitors
should not be used for Power Factor
correction for similar reasons. In fact, the
unbalance protection required for this type
of application is more costly than the
capacitors themselves and therefore not
generally included with Wye connected
capacitors.

Delta connected capacitors unlike
the Wye connected capacitors are
able to circulate harmonics currents
within the delta circuit and by doing
so help to reduce the harmonics on
the electrical system.

Wye connected capacitors also do not
circulate harmonics and thus are much
more vulnerable to failure due to

harmonics
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Analysis for the Results of Section Three (3) of Electrical
Distribution System In SSAAS

Before After Optimization
Objective function Optimization .t nd rd

(Base Case) 15 Run 2"% Run 3% Run
Total Energy Consumption (kWh) 689.959 kWh 430.97 kWh 402.81 kWh 378.13 kWh
Total Energy Reduction/Saving 258.989 kWh 287.149 kWh 311.829 kWh
Percentage of Total Energy o o 0
Reduction/Saving (%) 37:5% 6% 4.2%
Electricity Bil per month RM 53,816.00 RM 33,615.00 | RM 31,419.00 RM 29,494.00
Savings of Electricity Bil per RM 20,783.00 | RM 23,043.00 | RM 25,024.00
month
Percentage of Savings for o o 0
Electricity Bil per month 37:5% H.6% 4.2%

Constraints

Voltage 0.9 p.u.<V<1.1p.u.
THD Voltage THDV < 5%
Lowest Power Factor 0.71 p.f. 0.9155 p.f. 0.9150 p.f. 0.9151 p.f.




Electricity Bil Calculation

e Losses reduction is:
AP — 6795 —3978

6795

*100=41.4%

 Annual saved energy is:

) AP *hours { month %12 months _ 2817 %600 #12
1000 1000

AS = 20282 kWh




Electricity Tariff

Home | CSR | Careers | Scholarships | FAQs | Contact Us

TENAGA
NASIONAL

p Tenaga [(Bursa Malaysia) RM 9.09
Business Customers E - ril
Business ] . o ]
Home > Business = For Commercial = Pricing & Tariff

* For Commercial [a]

PI’iCiﬂg & Tariff Print this page

Pricing & Tariff
CARE Program TARIFF CATEGORY RATES

Maximum Demand . Tariff B - Low Voltage Commercial Tariff

ELliFmpla Sse For Overall Monthly Consumption Between 0-200 kWh/month

Bulk Supply Interconnection

Guideling For all kWh sen/kwh

For Industrial The minimum manthly charge is RM7.20
For Housing Developers & For Overall Monthly Consumption More Than 200 kWh/ month

Electrical Contractors
Discounts, Rebates & Offers For all kwh (From 1kWh onwards) sen/kkwWh

Charges and Penalties The minimum menthly charge is RM7.20
Energy Savings at Work
Power Quality

Tenaga Link For each kilowatt of maximum demand per month R ke
Malaysian Grid Code

Tariff C1 - Medium Voltage General Commercial Tariff

Meter Replacement For all kwh sen/kwh

Programme The minimum monthly charge is RM&600.00

Tariff C2 - Medium Voltage Peak/0Off-Peak Commercial Tariff

For each kilowatt of maximum demand per month during the RMS W
peak period

For all kwh during the peak period zen/kwh

For all kWwh during the off-peak pericd sen/kwh

The minimum menthly charge is RM&500.00




Conclusions :

The implementation of the proposed strategy method is
to mitigate starting. current and reduce the maximum
demand. Improving energy efficiency.

This is the core of sustainability energy.in the hope that -

future generations’ can-appreciate compIQx systems and
energy usage. LU L1 ‘O{U

This will enable cost saving and profit increase and may

prove to be deciding factor prowdlng the competitive

edge to the final product.
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