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• Fine-tuning of building services

• User awareness

• Repair leaks

• Reschedule load/usage

• Understand & review tariff structure, MD, pf

• Saving potential 3-10%

No Cost
or

Low Cost

• Cooling system improvement

• Energy efficient equipment & technology• Energy efficient equipment & technology

• Building envelope

• Monitoring & Targeting  (Utilize BAS)

• Housekeeping / Proper Maintenance

• Saving potential 6-15%

Medium Cost

• Equipment technology change (e.g. high efficiency motor)

• System change

• Cogeneration

• BAS

• Saving potential >10%

High Cost
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D i f fe re n t ra t e s fo r p e a k a n d o f f- p e a k p e r i o d s
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A p p l i ca b l e du r i n g p e a k p e r i o d o n ly
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F o r l o we r p f < 0. 8 5 o r < 0. 9 ( fo r h ig h vo l ta g e cu s t o m e r s )
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Gu a ra n t e e d ma x i mu m d e ma n d c h a rg e



TNB Electricity TariffTNB Electricity Tariff
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V o l ta g e< 1 3 2 kV V o l ta g e= > 1 3 2 kVP F Su r c h a rg e( % o f t o ta l b i l l ) Su r c h a rg e( % o f t o ta l b i l l )1. 0 0 0 % 0 %0. 9 0 0 % 0 %0. 8 5 0 % 7. 5 %0. 8 0 7. 5 % 1 5 % 6 0. 0 % 7 5 . 0 % 9 0. 0 % 1 0 5 . 0 % 1 2 0. 0 %%o fT o ta l B i l l0. 7 5 1 5 % 3 0 %0. 7 0 3 0 % 4 5 %0. 6 5 4 5 % 6 0 %0. 6 0 6 0 % 7 5 %0. 5 5 7 5 % 9 0 %0. 5 0 9 0 % 1 0 5 %0. 4 5 1 0 5 % 1 2 0 %0. 4 0 1 2 0 % 1 3 5 %
0 % 0 % 0 % 7 . 5 % 1 5 . 0 % 3 0. 0 % 4 5 . 0 %

1 . 0 0 0. 9 0 0. 8 5 0. 8 0 0. 7 5 0. 7 0 0. 6 5 0. 6 0 0. 5 5 0. 5 0 0. 4 5 0. 4 0Po w e r Fa c to r



�

�





� Installing Capacitor Bank

� Capacitor bank provides the reactive power (kVAr) needed 

by the loads

How to Improve PFHow to Improve PF

kW kVAr kW
kVAr

Transformer

Loads

kW

Transformer

kVAr from 
capacitor bank

kVAr

Loads

kW kVAr
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• TNB Meter is located at Customer MSB

• Without Capacitor bank, 

� Customer MSB recorded 306kW, 303kVAR, pf = 0.71

� Total generation 329kW, 333kVAr, pf = 0.70 

� Total losses 29kW



• Option 1 - Capacitor bank installed at Customer MSB, 

� Customer MSB recorded 306kW, 177kVAr, pf = 0.87

� Total generation 320kW, 196kVAr, pf = 0.85

�Total losses = 21kW     �Total losses = 21kW     

• Option 2 - Capacitor bank installed at Motor DB, 

� Customer MSB recorded 304kW, 179kVAr, pf = 0.86

� Total generation 318kW, 198kVAr, pf = 0.85 

� Total losses = 19kW   



kVA and Low PFkVA and Low PF

PF kW kVAr kVA Amps @ 

415V

1.00

100 kW

0 100 139.1 A

0.90 48 111 154.4 A
100 kW

0.80 75 125 173.9 A

0.70 102 142 197.6 A

0.60 133 167 232.2 A

VA = √ (W 2 + VAr 2 )
Power Factor (PF) = W / VA
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Establishment of EMEER 2008 and implementation of Sustainable 

Energy Management System will certainly overcome the challenges 







TNB GREEN ENERGY STRATEGY AREAS

DEMANDSUPPLY
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DEMAND SIDE MANAGEMENT AND 

ENERGY EFFICIENCY

Demand Side Management Energy Efficiency
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MSB 

Incomer #1
MSB 

Incomer #2

SSB SSB SSB SSB SSB SSBSSB
Converter

EMS System ArchitectureEMS System Architecture

CVMk2

CVM NRG96

RS485 to

USB Converter

Power Line

RS485 Cable

USB Cable

VGA/HDMI Cable

LEGEND
SSB

Floor G

SSB

Floor M

SSB

Floor 1

SSB

Floor 2

SSB

Floor 3

SSB

Floor 5

SSB

Floor 6

SSB

Floor 7

SSB

Floor 8

SSB

Floor9

SSB

Floor 10

SSB

Floor 11

SSB

Floor 4

LED TV

Converter
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2

1 5 02 0 02 5 03 0 0

Typical Consumption

200 – 300 kWh/m2year

MS 1525:2007 / EE in Building Guideline (1989)

05 01 0 01 5 0
2001 2006 ( 2015) Benchmark year: 

136

MS 1525:2007 – Code of Practise Use of EE & RE for Non-residential buildings

Green Energy 

(PV)

Solar Electric 

generation

Energy 

Consumption



Types of Loads & 
Apportioning
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TNBES EE PROJECTS TRACK RECORDS

5 5Making It Happen, Getting It DoneMaking It Happen, Getting It DoneMaking It Happen, Getting It DoneMaking It Happen, Getting It Done





1. PERFORM ENERGY AUDIT/REVIEW
-Detail Audit

or

-Investment Grade Audit (specific equipment/area)

2. IMPLEMENTATION OF EE SOLUTION

57

-Project development

or

-Energy Performance Contract (EPC)Po te n t ia l E E a re a :
•

H V A C Sy s te m
•

L ig h t i n g Sy s te m
•

Pu m p Sy s te m O p t i m iz a t i o n
•

Au t o m a t i o n Sy s te m
•

Po we r Fa c t o r ( P F )I m p ro ve m e n t
•

Vo l ta g e O p t i m iz a t i o n
•

E n e rg y M o n i t o r i n g Sy s te m



NO COST/ NO COST/ 

LOW COST LOW COST 

INVESTMENTINVESTMENT

CASE CASE 

STUDIESSTUDIES

INVESTMENTINVESTMENT
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• Co m m e r c ia l• Av e ra g e M o n t h ly b i l l: R M 6, 8 0 0. 0 0• Av e ra g e P Fs u r c h a r g e: R M 1 , 4 0 0. 0 0• Sa v i n gs : 2 1 %• Pa y ba c k: 3 m o n t hs
• Wo r ks h o p• Av e ra g e M o n t h ly b i l l: R M 2 , 0 0 0. 0 0• Av e ra g e M o n t h ly P F S u r c h a r g e: R M 9 0 0. 0 0• Sa v i n gs : 4 5 %• Pa y ba c k: 5 m o n t hs

• A pa r t m e n t ( Co m m o n A r ea )• Av e ra g e M o n t h ly b i l l: R M 3 , 9 0 0. 0 0• Av e ra g e M o n t h ly P F S u r c h a r g e: R M 2 , 0 5 0. 0 0• Sa v i n gs : 5 3 %• Pa y ba c k : 2 m o n t hs



Month kWh kVarh
Power 

Factor
Total PF surcharge

M o n t h l yE l e c t r i c i t y B i l lN o v- 1 1 3 6 2, 8 9 8 3 4 3 , 6 0 6 0 . 7 3 M Y R 2 6, 4 6 5 . 8 2 1 5 2, 4 9 3 . 5 1D e c- 1 1 3 4 4, 8 7 1 3 2 1, 5 4 8 0 . 7 3 M Y R 2 5 , 3 3 5 . 3 4 1 4 5 , 9 7 9 . 8 2Ja n- 1 2 3 4 6, 1 9 0 3 2 9, 9 1 6 0 . 7 2 M Y R 2 9, 0 7 4 . 5 6 1 5 0, 2 1 8 . 5 6Fe b- 1 2 2 9 8, 1 7 1 2 8 4, 5 2 8 0 . 7 2 M Y R 2 6, 4 7 3 . 3 9 1 3 6, 7 7 9 . 1 6Ma r- 1 2 3 2 5 , 6 1 4 3 0 2, 6 8 8 0 . 7 3 M Y R 2 4, 2 4 6 . 0 6 1 3 9, 7 0 3 . 4 7Ap r- 1 2 3 0 3 , 0 2 1 2 7 7, 7 7 9 0 . 7 4 M Y R 1 9, 6 2 8 . 3 4 1 2 8, 6 7 4 . 6 9Ma y- 1 2 3 1 7, 2 7 4 2 9 2, 1 7 5 0 . 7 4 M Y R 2 2, 2 1 9 . 0 4 1 4 5 , 6 5 8 . 1 2Ju n- 1 2 3 0 2, 3 2 0 2 8 4, 4 6 4 0 . 7 3 M Y R 2 4, 7 1 9 . 4 2 1 4 2, 4 3 0 . 9 6Ju l - 1 2 3 0 1, 1 2 6 2 8 5 , 5 3 7 0 . 7 3 M Y R 2 4, 7 0 6 . 4 6 1 4 2, 3 5 6 . 2 7Au g- 1 2 2 7 5 , 3 4 2 2 6 5 , 4 3 1 0 . 7 2 M Y R 2 6, 2 9 2 . 8 2 1 3 5 , 8 4 6 . 2 2Se p - 1 2 2 9 2, 0 6 0 2 7 7, 2 9 6 0 . 7 3 M Y R 2 4, 3 9 5 . 2 8 1 4 0, 5 6 3 . 3 0O c t- 1 2 3 1 0, 5 2 3 2 9 9, 3 3 5 0 . 7 2 M Y R 2 9, 1 9 4 . 4 6 1 5 0, 8 3 8 . 0 3N o v- 1 2 2 9 6, 6 8 6 1 7 0, 9 6 0 0 . 8 7 - 1 1 8, 1 5 5 . 2 3D e c- 1 2 2 9 1, 5 3 8 8 0, 3 7 7 0 . 9 6 - 1 1 5 , 6 6 8 . 4 6Ja n- 1 3 3 0 9, 3 0 4 9 1, 7 9 3 0 . 9 6 - 1 2 2, 3 7 6 . 9 5Fe b- 1 3 2 7 6, 0 5 9 7 9, 2 7 9 0 . 9 6 - 1 1 1, 5 3 8 . 3 1Ma r- 1 3 3 6 1, 5 3 4 1 0 4, 1 4 3 0 . 9 6 - 1 2 7, 7 8 8 . 5 6Ap r- 1 3 3 6 8, 1 9 3 1 2 3 , 8 9 1 0 . 9 5 - 1 2 9, 3 9 5 . 2 6Ma y- 1 3 3 5 6, 6 6 9 1 8 9, 8 0 3 0 . 8 8 - 1 2 5 , 2 6 2 . 7 3Ju n- 1 3 3 3 7, 5 7 2 2 7 1, 6 3 3 0 . 7 8 - 1 3 1, 3 5 9 . 5 1Ju l - 1 3 3 3 3 , 8 0 6 1 8 5 , 4 3 2 0 . 8 7 - 1 1 8, 3 9 1 . 0 3Au g- 1 3 3 3 4, 0 0 5 1 1 6, 8 7 7 0 . 9 4 - 1 1 7, 1 0 8 . 2 6Se p - 1 3 3 3 4, 5 3 0 1 1 8, 9 9 9 0 . 9 4 - 1 1 6, 7 5 6 . 9 3O c t- 1 3 3 6 3 , 1 3 9 1 3 1, 4 5 6 0 . 9 4 - 1 3 7, 0 2 3 . 7 7M Y R 3 0 2, 7 5 0. 9 8



Month kWh kVarh
Power 

Factor

Total 

surcharge

M o n t h l yE l e c t r i c i t y B i l lMa r- 1 1 1 1 3 , 7 2 8 8 9, 2 8 6 0 . 7 9 M Y R 3 , 6 0 4 . 7 1 M Y R 4 3 , 6 5 7 . 0 2Ap r- 1 1 1 0 9, 4 0 5 8 3 , 5 2 3 0 . 7 9 M Y R 4, 1 7 9 . 6 9 M Y R 5 0, 6 2 0 . 6 5Ma y- 1 1 1 1 8, 0 0 2 9 3 , 7 4 7 0 . 7 8 M Y R 4, 3 7 4 . 9 4 M Y R 4 6, 0 4 1 . 0 5Ju n- 1 1 1 0 9, 4 2 7 8 8, 9 6 5 0 . 7 8 M Y R 4, 8 3 9 . 2 8 M Y R 5 0, 9 2 7 . 6 2Ju l - 1 1 1 0 9, 3 0 2 8 7, 7 1 8 0 . 7 8 M Y R 4, 0 8 9 . 2 4 M Y R 4 3 , 0 3 4 . 3 8Au g- 1 1 1 3 4, 3 2 2 1 0 9, 5 0 0 0 . 7 8 M Y R 4, 8 0 5 . 6 4 M Y R 5 0, 5 7 3 . 6 6Se p - 1 1 1 0 0, 2 7 0 8 2, 0 8 7 0 . 7 7 M Y R 4, 3 3 8 . 3 0 M Y R 4 0, 4 9 0 . 7 8O c t- 1 1 1 1 2, 0 3 8 9 5 , 1 6 5 0 . 7 6 M Y R 5 , 3 5 1 . 0 5 M Y R 4 4, 9 8 8 . 4 3N o v- 1 1 1 1 8, 6 2 6 1 0 2, 5 1 7 0 . 7 6 M Y R 5 , 5 2 3 . 1 9 M Y R 4 6, 4 3 5 . 7 4D e c 1 1 9 5 9 3 4 7 7 6 6 2 0 7 8 M Y R 3 6 0 4 5 9 M Y R 3 7 9 3 3 9 8D e c- 1 1 9 5 , 9 3 4 7 7, 6 6 2 0 . 7 8 M Y R 3 , 6 0 4 . 5 9 M Y R 3 7, 9 3 3 . 9 8Ja n- 1 2 1 1 7, 1 2 1 1 0 0, 6 9 2 0 . 7 6 M Y R 5 , 5 1 9 . 6 0 M Y R 4 6, 4 0 5 . 5 2Fe b- 1 2 8 4, 6 5 1 5 1, 2 3 5 0 . 8 6 M Y R - M Y R 3 1, 6 0 6 . 3 5Ma r- 1 2 1 0 1, 0 0 0 3 2, 6 6 5 0 . 9 5 M Y R - M Y R 3 5 , 9 3 1 . 9 8Ap r- 1 2 1 1 0, 7 4 4 3 1, 6 0 4 0 . 9 6 M Y R - M Y R 3 9, 3 1 2 . 5 7Ma y- 1 2 1 0 6, 8 0 6 3 2, 0 7 0 0 . 9 6 M Y R - M Y R 3 7, 7 2 3 . 7 6Ju n- 1 2 1 1 5 , 9 1 5 3 4, 2 8 8 0 . 9 6 M Y R - M Y R 4 0, 5 1 4 . 6 6Ju l - 1 2 1 2 1, 8 7 6 3 9, 7 8 3 0 . 9 5 M Y R - M Y R 4 2, 6 3 8 . 2 4Au g- 1 2 1 0 7, 9 8 6 3 4, 9 8 9 0 . 9 5 M Y R - M Y R 3 8, 4 9 4 . 3 4Se p - 1 2 9 7, 7 1 1 2 8, 1 5 8 0 . 9 6 M Y R - M Y R 3 5 , 6 0 6 . 9 3O c t- 1 2 1 1 7, 4 8 3 3 7, 2 5 6 0 . 9 5 M Y R - M Y R 4 1, 0 3 8 . 0 3N o v- 1 2 1 1 7, 2 5 0 3 6, 2 2 5 0 . 9 6 M Y R - M Y R 4 0, 8 9 9 . 1 4D e c- 1 2 1 1 5 , 7 0 4 3 7, 3 6 9 0 . 9 5 M Y R - M Y R 4 0, 4 0 6 . 0 3Ja n- 1 3 1 2 2, 2 5 6 3 9, 7 4 3 0 . 9 5 M Y R - M Y R 4 2, 7 4 7 . 6 8M Y R 5 0, 2 3 0. 2 2
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� Provisions of the regulation – electrical energy intensive 

consumers and producers (>3,000,000kWh for 6 

6 3

consumers and producers (>3,000,000kWh for 6 

consecutive months)  are required to engage a Registered 

Electrical Energy Manager (REEM)

� TNBES has 3 REEM by EC & 6 CEM by AEMAS and 1  

certified with IPMVP



Ja n 1, 2 1 2, 8 7 6 . 0 0 1, 1 9 0, 8 4 5 . 0 0 1, 1 9 8, 3 4 7 . 0 0 2, 3 5 5 . 0 0 2, 4 5 3 . 0 0 2, 2 4 8 . 0 0Fe b 1, 0 7 6, 6 0 1 . 0 0 1, 0 5 2, 4 2 3 . 0 0 1, 0 0 2, 7 9 0 . 0 0 2, 2 5 0 . 0 0 2, 2 5 9 . 0 0 2, 1 6 4 . 0 0Ma r 1, 1 9 6, 1 7 5 . 0 0 1, 1 5 5 , 0 3 6 . 0 0 1, 0 4 3 , 4 1 8 . 0 0 2, 4 9 9 . 0 0 2, 2 6 2 . 0 0 2, 0 3 3 . 0 0Ap r 1, 1 7 6, 5 4 7 . 0 0 1, 1 6 8, 7 4 1 . 0 0 1, 1 0 3 , 3 3 8 . 0 0 2, 5 9 6 . 0 0 2, 4 5 8 . 0 0 2, 4 3 9 . 0 0Ma y 1, 1 1 3 , 2 0 6 . 0 0 1, 2 1 1, 3 7 9 . 0 0 0 . 0 0 2, 2 0 8 . 0 0 2, 4 6 8 . 0 0 0 . 0 0Ju n 1, 0 6 2, 8 1 7 . 0 0 1, 1 6 2, 6 7 1 . 0 0 0 . 0 0 2, 2 2 0 . 0 0 2, 3 7 9 . 0 0 0 . 0 0Ju l 1, 1 3 0, 2 4 0 . 0 0 1, 2 3 2, 1 5 3 . 0 0 0 . 0 0 2, 2 3 3 . 0 0 2, 3 8 6 . 0 0 0 . 0 0Au g 1, 1 2 5 , 9 9 5 . 0 0 1, 2 3 3 , 9 2 4 . 0 0 0 . 0 0 2, 3 2 0 . 0 0 2, 3 2 9 . 0 0 0 . 0 0Se p t 1, 0 9 8, 6 7 5 . 0 0 1, 2 0 9, 3 9 3 . 0 0 0 . 0 0 2, 2 2 3 . 0 0 2, 3 3 9 . 0 0 0 . 0 0O c t 1, 1 8 3 , 9 2 6 . 0 0 1, 2 1 9, 4 9 2 . 0 0 0 . 0 0 2, 3 0 0 . 0 0 2, 3 7 3 . 0 0 0 . 0 0N o v 1, 1 5 6, 0 9 3 . 0 0 1, 1 6 6, 2 0 4 . 0 0 0 . 0 0 2, 4 2 8 . 0 0 2, 3 0 1 . 0 0 0 . 0 0D e c 1, 2 0 3 , 8 4 4 . 0 0 1, 1 7 7, 4 4 2 . 0 0 0 . 0 0 2, 3 7 0 . 0 0 2, 2 1 6 . 0 0 0 . 0 0A ve ra g e : 1 , 1 4 4, 7 4 9 . 5 8 1 , 1 8 1 , 6 4 1 . 9 2 1 , 0 8 6, 9 7 3 . 2 5 2, 3 3 3 . 5 0 2, 3 5 1 . 9 2 2, 2 2 1 . 0 0
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•

•
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Ta r i f f C 1 (n e w ) Ta r i f f C 2 (n e w )k W h M D D is t r i bu t io n k W h- p e a k k W h- o f f M DM o n t h k W h k W 0. 3 6 5 3 0. 3 0 B i l l (R M ) P e a k O f f-p e a k 0. 3 6 5 0. 2 2 4 4 5 . 1 0 B i l l (R M ) D i f f e r en c eJa n- 1 4 1, 1 9 8, 3 4 7. 0 0 2, 2 4 8. 0 0 4 3 7, 3 9 6. 6 6 6 8, 1 1 4. 4 0 5 0 5 , 5 1 1. 0 6 0. 7 0. 3 3 0 6, 1 7 7. 6 6 8 0, 5 2 8. 9 2 1 0 1 3 8 4. 8 4 8 8, 0 9 1. 3 8 1 7, 4 1 9. 6 8Fe b- 1 4 1, 0 0 2, 7 9 0. 0 0 2, 1 6 4. 0 0 3 6 6, 0 1 8. 3 5 6 5 , 5 6 9. 2 0 4 3 1, 5 8 7. 5 5 0. 7 0. 3 2 5 6, 2 1 2. 8 5 6 7, 3 8 7. 4 9 9 7 5 9 6. 4 4 2 1, 1 9 6. 7 3 1 0, 3 9 0. 8 2M a r- 1 4 1, 0 4 3 , 4 1 8. 0 0 2, 0 3 3 . 0 0 3 8 0, 8 4 7. 5 7 6 1, 5 9 9. 9 0 4 4 2, 4 4 7. 4 7 0. 7 0. 3 2 6 6, 5 9 3 . 3 0 7 0, 1 1 7. 6 9 9 1 6 8 8. 3 4 2 8, 3 9 9. 2 9 1 4, 0 4 8. 1 8Ap r- 1 4 1, 1 0 3 , 3 3 8. 0 0 2, 4 3 9. 0 0 4 0 2, 7 1 8. 3 7 7 3 , 9 0 1. 7 0 4 7 6, 6 2 0. 0 7 0. 7 0. 3 2 8 1, 9 0 2. 8 6 7 4, 1 4 4. 3 1 1 0 9 9 9 8. 9 4 6 6, 0 4 6. 0 7 1 0, 5 7 4. 0 0
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Identified Projects

Annual Energy 

Savings (RM) per 

year

Estimated 

Cost (RM)

Simple

Payback

Change Tariff from C1 to C2 RM140,000 No Cost NA

Establish Energy Management System RM50,000 RM50,000 1 year

Voltage Optimization:

Option A: Reduce tapping transformer

Option B: Install VO device

RM91,000 to 

RM182,000

Option A: No 

cost

Option B 

(e.g.): 

RM250,000 

Option B: 

1.5 to 3 years

EE Lighting:

Option A: Replace T8 to T5 Retrofit 

Option B: Replace T8 to LED Tube

Option A:

RM409,635 

Option B:

RM1,024,000

Option A: 

RM1,964,740 

Option B: 

RM3,940,000 

Option A: 

4.8 years

Option B: 

3.8 years
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EE Lighting Project

for

TNB Kepong, TNB Jalan Timur, & 

TNB Seremban

TNB Energy Services Sdn Bhd

70

September 2014



Objectives

● To improve energy efficiency for lighting loads in 

the building

●To reduce energy consumption for lighting loads 

hence overall energy consumption of the buildings

7 1

●To provide awareness for building occupants on EE 

(reading of existing indoor temperature & humidity)

●To support TNB GREENER policy



Scope of Work
7 2



Lamp Replacement Work
7 3Rewiring work to bypass the ballast and starter



Replacement Work
7 4Brightness of Fluorescent T5 Retrofit (28W for 1200mm)

tube after replacement



Lamp Measurement
7 5Lux level was measured to compare the brightness of 

old and new lamps



Lamp Measurement
76Measurement of energy consumption on the lighting



Lamp Measurement
7 7Measurement of energy consumption on the lighting



Comparison of Load Consumption

Comparison of load consumption before and after 

EE lighting replacement at TNB Jalan Timur

7 8



Saving

Based on the Energy Saving Measurement & Verification (M&V), 

energy saving obtained from EE lighting work for the three 

buildings are as follows:

Building Saving 

Percentage of 

Saving

(Based on 

Lighting Load 

only) 

Percentage of 

Saving 

(Based on Total 

Load) 

Payback Period 

(Year)

7 9

TNB Kepong 
181,716.41 kWh/year 

(RM 66,326/year) 
41% 6% 2.7

TNB Jalan 

Timur 

393,156.15 kWh/year 

(RM143,502/year) 
35% 5% 3.6

TNB 

Seremban 

88,691.18 kWh/year 

(RM32,372/year) 
42% 6% 3.8
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THANK YOUTHANK YOU

TNB Energy Services Sdn Bhd

Quattro West (East Wing)

Level 4 & 5, No. 4, Lorong Persiaran Barat,

46100 Petaling Jaya,

Selangor Darul Ehsan.

8 2Making It Happen, Getting It DoneMaking It Happen, Getting It Done


