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1.  Latar Belakang 
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Kajian Penggunaan Tenaga Di Bangunan SSAAS  

Bangunan Sultan Salahuddin Abdul Aziz Shah adalah antara mercu tanda terawal  
yang 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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Lighting & 
Power= 26.30% 

Lift= 8.86% 

Cold Water 
Pump= 8.97% 

Airconditioning Mechanical 
Ventilation  (ACMV)= 70 % 

 Airconditioning Mechanical Ventilation (ACMV) merupakan penggunaan 

tenaga terbesar seterusnya penyumbang tenaga bil elektrik tinggi 



 

 

 

Bil April 2009 
Jumlah Perlu Bayar 
RM 411,882.25 

Bil April 2010 
Jumlah Perlu Bayar 
RM 438,378.40 

 Penggunaan tenaga elektrik di Bangunan Sultan Salahuddin Abdul Aziz Shah 

(SSAAS) Shah Alam berdasarkan bil elektrik adalah kira-kira RM 400,000.00  

sebulan.  
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PSU& PPFK 

A/T KW PSU& PPFK 

Sistem Asal 

Sistem Inovasi  

S/D KW 

M 

M 

  
Nota : 

MSB: Main Switch Board          

KW :Kawalan Motor                 

A/T:Autotransformer 

M: Motor                                    

C: Optimal Capacitor Placement 

S/D: Star Delta 
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SISTEM INOVASI 

  Mengurangkan arus permulaan 

      (Starting Current) 

 
Mengurangkan  muatan tertinggi (MD)  

 

 Seterusnya dapat mengurangkan  

    bil elektrik 

 

 

 

 

Kos Pemasangan :RM250,000.00 

Pulangan Modal : 5 bulan 



LOKASI INOVASI: Bilik Pam Motor 

(Semasa Kerja-kerja Pemasangan) 

Baru 
Sedia ada 

Panel Kawalan 

4 Step Autotransformer 

Optimal 

Kapasitor 

4 3 2 1 



2.  Analisis Penggunaan Tenaga 
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PROTOTYPE MODEL  
4 STEPS AUTOTRANSFORMER STARTER  

TO  
REDUCE ENERGY CONSUMPTION 

JKR SELANGOR 

www. selangor.jkr.gov.my 

SEBELUM 

SEBELUM 
SELEPAS 
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Analisis Bil Elektrik 



www. selangor.jkr.gov.my 

 

 

BIL 
TARIKH 

BIL 

MUATAN  
TERTINGGI                                        

(MD) 

CAJ MUATAN 
TERTINGGI 
(MD) (RM)                   

JUMLAH  
BAYARAN BIL  

(RM)                   

1 1 Apr-11 4,221.00 101,008.00 416,292.00 

2 1 May-11 4,457.00 107,374.39 446,534.40 

3 1 Jun-11 4,378.00 113,390.00 467,295.00 

4. 
1 Julai-11 

                          
3,980.00  

                                    
103,082.00            480,022.22  

5 
1 Ogos-11 

                          
4,248.00  

                                    
110,023.20            403,438.16  

6 
1 Sep-11 

                          
4,298.00  

                                    
111,318.20            429,514.94  

7 1 Okt-11 4,298.00 111,318.20 445,773.15 

8 1 Nov-11 4,266.00 110,489.40 427,706.98 

9 1 Dis-11 4,144.00 105,723.80 427,443.69 

10 1 Jan-12 4,082.00 104,263.01 430,417.50 

11 1 Feb -12 4,614.00 106,656.20 408.843.24 

12 1 Mac-12 4,118.00 119,502.60 474,443.77 

13 1 Apr -12 4,279.00 110,826.10 442,186.74 

14 1 Mei-12 4,276.22 110,748.40 473,077.63 

15 1 Jun-12 4,102.00 106,241.80 440,203.29 

16 1 Julai-12 4,445.00 115,125.50 453,385.83 

17 1- Aug-12 3,891.00 100,776.90 370.901.56 

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

Kenaikan 

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

KADAR TARIF LAMA 

Bil…

Bulan 

R
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SELEPAS 
PEMASAN

GAN 

SEBELU
M 

PEMAS
ANGAN 



Penghargaan Johan Inovasi 2011 



Menyertai Conference, Pameran dan Seminar 



Pameran di Dewan Tan Sri Khalid Mahfuz 1 Nov 2012 



Lawatan Panel Penilai 



 

 

 

Peruntukan sebanyak 

RM 250,000.00 dari 

Perbendaharaan Negeri 

Selangor bagi pemasangan 

Peralatan penjimatan tenaga 

di Bangunan SSAAS. 

Peruntukan dari Akaun Amanah 

Industri Bekalan Elektrik 

(AAIBE/MESITA) dengan 

kolaborasi bersama Universiti 

Teknologi Mara Malaysia 

sebanyak RM900.000.00 
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Peruntukan / Dana 



Kolaborasi JKR-UiTM – Projek 
Penyelidikan 
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3.  Metodologi Modeling 
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TEKNOLOGI HIJAU 

-  Meminimakan kesan negatif kepada alam 

sekitar 

 
- Penggunaan tenaga yang cekap dan tiada 

pembaziran tenaga 
- TENAGA LESTARI 
  

  

ORGANISASI 

-  Penggunaan  sumber manusia   

   yang lebih efisyen 

 

-  ‘Delighting the customer 

    Customer’ 
 

     NEGARA 

-   Kos operasi kerajaan dapat 
    dikurangkan 
 
-  Dapat disalurkan ke Program 
yang berfaedah kepada Rakyat 
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Objektif 
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0 

a) Capacitor Sizing and location. 
b) Instruction to execute power flow solution. 

Transfer the results of voltage, current, THD, 
real power , reactive power and power factor. 

Legend : 

MATLAB Programming :  
Artificial Intelligence  Based Optimization Technique 

Simulink: 
5 bus 

unsymmetrical 
system 

Simulink: 
IEEE 13-bus 

unsymmetrical 
system 

Simulink: 
36 bus 

unsymmetrical 
SSAAS system 

Step 1 Step 2 Step 3 

Diagram of Research Methodology 
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MATLAB Programming :  

Artificial Intelligence Based Optimization Technique 

Mesyuarat Pemantauan_Projek 

Penyelidikan JKR-UiTM 



 

 

 

Program Pengumpulan Data Berperingkat – Data Logger 

Mesyuarat Pemantauan_Projek 

Penyelidikan JKR-UiTM 
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Mesyuarat Pemantauan_Projek 

Penyelidikan JKR-UiTM 
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4 

Simulink : IEEE13 Bus Unsymmetrical Electrical Distribution 

System 



Five (5) Sections of Electrical Distribution System in SSAAS 

Section 
1 

Section 
2 

Section 
3 

Section 
4 

Section 
5 
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Section Three (3) of Electrical Distribution System in SSAAS 

26 



Number of risers 10 risers 

Type of cable used 
as a riser 

4x1C 240mm2 4x1C 400mm2 4x1C 300mm2 4x1C 35mm2 

Impedance 
of cable 

 
R 

 
0.091 Ω 

 
0.059  Ω 

 
0.037 Ω 

 
0.627 Ω 

 
XR 

 
0.09 Ω 

 
0.088 Ω 

 
0.086 Ω 

 
0.114 Ω 

Incoming 
Transformer Rating 

           
 11 kV / 433 V,          1600 kVA 

Δ/Y Connection 

Capacitor bank 
sizing 

50 kVAR x 6 banks = 300 kVAR 

Electrical Components Installed in Section 3 of Electrical 

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

Electrical Distribution System in SSAAS 
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Active Power within the range of 103 kW and 97 kW at the riser of 

Main Switchboard Aircond  

29 



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

of Main Switchboard Aircond  

30 



Delta-Connected Capacitors Considered in the Optimization: 

Section Three (3) of Electrical Distribution System in SSAAS 

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 

instead of 30kVAR. 

 

 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. 

Mesyuarat Pemantauan_Projek 

Penyelidikan JKR-UiTM 
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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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4.  Hasil Kajian – Sistem Pengagihan 
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Objective function  
Before 

Optimization 
(Base Case) 

After Optimization 

1st Run 2nd Run 3rd 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 
Reduction/Saving (%) 

37.5% 41.6% 45.2% 

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 
month 

RM 20,783.00 RM 23,043.00 RM 25,024.00 

Percentage of Savings for 
Electricity Bil per month 

37.5% 41.6% 45.2% 

Constraints 

Voltage 0.9 p.u. < V < 1.1 p.u. 

THD Voltage THDV < 5% 

Lowest Power Factor 0.71 p.f. 0.9155 p.f. 0.9150 p.f. 0.9151 p.f. 

Analysis for the Results of Section Three (3) of Electrical 

Distribution System In SSAAS 
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• Losses reduction is: 
 

 

• Annual saved energy is: 
 

 

Electricity Bil Calculation 

36 



Electricity Tariff 

37 
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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 complex systems and 

energy usage. 

 

This will enable cost saving and profit increase and may 

prove to be deciding factor providing the competitive 

edge to the final product. 

Conclusions 
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Energy is not free …. 
 but learning to save it…  ……. 

Di atas perhatian anda…… 


