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• BSc of Electrical Engineering from University of Hartford, Connecticut, USA in May, 1991
• MSc in Maintenance Engineering & Asset Mgmt, UniversityofManchester,UK in Sept, 2010
• Registered Electrical Energy Manager (REEM) with Suruhanjaya Tenaga Malaysia (PTE‐
0002‐2013), Member of Malaysian Energy Professional Association (MEPA), Certified
Energy Manager from Asean Energy Management Scheme/Greentech, Graduate Member
of BEM, IEM & Asean Engineer

• 11 years until now working at Maintenance Dept, Office of Asset & Development with 6
years heading Telecomunication Section and 2 years now heading the Electrical
Infrastructure & Energy Mgmt Section, 2 years working as Research Officer in FKE‐UTM
(2002‐2004)

• 11 years working at Celcom (M) Berhad as an Electrical Engineer, Head of Unit, Head of
Department and Head of Division. (1991‐2002)

• Grand Prize Winner of Anugerah Inovasi Naib Canselor 2008 (won RM3,000)
• Top 7 finalist Anugerah Inovasi Kementerian Pengajian Tinggi 2011
• Top 3 finalist of Anugerah Inovasi Naib Canselor 2010 (won RM3,000)
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INTRODUCTION



2010‐2012 highlights
(benchmark year 2009)

RM bill reduction RM4,434,767
RM % reduction  16.8%

kWh reduction 14,542,426

Energy Efficiency Index reduction 10.78%

kWh % reduction 24.3%
OPTR discount RM1,244,180

Energy Efficiency Index 149 kWh/m2



SNAPSHOTS OF UTM



UTMJB – Before 9th Malaysia PLAN

● 25,000  population ( 20,000 students and 5,000 staff)
● 1145 hectares of land, 572 buildings  and 939,163 m2

gross floor area
● 49 electric substations, 220,000 light tubes and 2,580 
street lights

● 17 centralised airconds system (chillers&cooling towers) 
and 5,873 split unit airconds

● Average 2011 electrical bill is RM1.5 million/month or 
RM17 .6 million/year



UTM’s 9th Malaysia’s Project (2008‐2012)

● 34 new buildings – cost ~ RM 1 billion
● 2,527 rooms with additional GFA = 138,810 m2

● 11 new electric substations – total 60 substations
● 3,269 new split units a/c system – total 9,142 units a/c
● 3 chillers & Cooling Towers  (~3.6M Watt) – Total 20 sys
● 57,752 lights tube (~2.5M Watt) – Total ~280,000 tubes
● 578 numbers of compound and street light  with 156 
new LED Street Lights – Total Street Light is 3,158

● Estimated  increase in UTM electrical bill of 
RM500,000/month



Electrical usage trend at UTMJB
2003 to 2012 (in kWh)



Electrical usage trend at UTMJB
2003  to 2012 (in RM)



UTM ENERGY EFFICIENCY INDEX



Energy Consumption in buildings



Energy consumption in buildings

$1,728,968  
or 

43% FAKULTI 
$1,262,623 or
31%  KOLEJ

$1,027,489 or 
26%  PEJABAT



Start by 
Building People!

Where and How UTM Start SEM?

Jan 2011: 
Training for 30 Energy Managers



Energy Policy Organization Motivation Information System Marketing Investment

4

Energy policy, action 
plan and regular 
review, have 

commitment of top 
management as part 
of an environmental 

strategy

Energy management has 
been fully integrated into 
management structure. 
Clear delegation of 

responsibility for energy 
consumption 

Formal and informal 
channels of 

communication 
regularly exploited 
by energy manager 
and energy staff at 

all levels

Comprehensive system 
sets targets, monitors 
consumption, identified 

faults, quantifies 
savings and provides 
budget tracking

Marketing the value of 
energy efficiency and 
the performance of 
energy management 

both within and outside 
the organization

Positive discrimination 
in favor of ‘green’ 

schemes with detailed 
investment appraisal of 

all new build and 
refurbishment 
opportunities

3

Formal energy policy, 
but no active 

commitment from 
top management

Energy manager 
accountable to energy 

committee representing all 
users, chaired by a member 
of the managing board

Energy committee 
used as main 

channel together 
with direct contact 
with major users

M & T reports for 
individual premises 

based on sub‐metering, 
but savings not 

reported effectively to 
users

Programme of staff 
awareness and regular 
publicity campaigns

Some payback criteria 
employed as for all 
other investment

2

Un adopted energy 
policy set by energy 
manager or senior 

department manager

Energy manager in post 
reporting to ad‐hoc 
committee, but line 

management and authority 
are unclear

Contact with major 
users through ad‐
hoc committee 
chaired by senior 

department 
manager

Monitoring and 
targeting reports based 
on supply meter data. 
Energy unit has ad‐hoc 
involvement in budget 

setting

Some ad‐hoc staff 
awareness training

Investment using short 
term payback criteria 

only

1 An unwritten set of 
guidelines

Energy management is the 
part‐time responsibility of 
someone with only limited 
authority or influence

Informal contacts 
between engineer 
and a few users

Cost reporting based on 
invoice data. Engineer 
complies reports for 
internal use within 

technical department

Informal contacts used 
to promote energy 

efficiency

Only low cost measures 
taken

0 No explicit policy

No energy management or 
any formal delegation of 
responsibility for energy 

consumption

No contact with 
users

No information system. 
No accounting for 

energy consumption

No promotion of energy 
efficiency

No investment in 
increasing energy 

efficiency in premises

before SEMP implementation
current status as of Mac 2013

energy management matrix



UTM Energy Management Committee

16

Timbalan Naib
Canselor

(Pembangunan)

Energy 
Manager 
(REEM)

PTJ EMC 

Ketua
BPU

Timbalan
Bendahari

Timbalan
Pendaftar Pengarah Kerja

Description:
REEM – Registered Electrical  Energy Manager
BPU – Bahagian Penyenggaraan dan Ubahsuai
EMC PTJ - Pusat Tangung Jawab Energy Mgmt Committee 

16

Advisor: 
Prof Dr Zainuddin Manan



UTM PTJ Energy Management Committee

Director of Work

Resident Energy 
Manager (REM)

PTJ : Faculties
FKE

FKA

FKM

FKK

FPREE

FGHT

FS

FP

FPPSM

FSKSM

FTI

FBB

FKBSK

PTJ : Colleges
Kolej Rahman Putra

Kolej Tun Fatimah

Kolej Tun Razak

Kolej Tun Husein On

Kolej Tun Dr Ismail

Kolej T. Canselor

Kolej Perdana

Kolej 9

Kolej 10

Kolej 11

Kolej Datin Sri Endon

Kolej Dato On Jaafar

Kolej Tun Ghaffar Baba

PTJ : Offices
CICT

Library ‐ PSZ

PHB

IBD

INSTITUT 
IBNUSINA

ICC

UTMIC EMC



ENERGY EFFICIENCY PRACTICES

1. Energy 
related 

housekeeping

2. Sustainable 
Energy Mgmt 
(SEM) Tools

3. Key Focus 
Area (KFA) 
Projects

4. 
Communication

Energy 
Efficiency 
practices



EE practices 

Housekeeping

• Reset centralised AC 
System (24oC & 7.30 
am‐4.30pm)

• Policy not to use 
centralised AC 
during weekend

• Continuous 
monthly/daily/ 
weekend checking 
on Street/ Building 
Lightings, Centralise
d  AC System, SPACE

• Soft starter for AC 
system project

SEM Tools

• Bi‐monthly Energy 
Mgmt Review

• Electrical Billing 
Management 
System (EBMS)

• TNB OPTR 20% 
discount

• TNB Street 
Lighting Tariff 
Correction

• Optimal Audit
• Optimal Heat
• Optimal Water

Key Focus Area

• Retrofit T5 tube 
project

• Replace AC System 
using VRV system

• PFI overhaul AC 
system FKE using 
VRV system

• PFI LED Street 
Lighting Retrofit 
Project

• Renewable Energy 
Plan (PFI Solar 
system  project     
Wind Turbine Pilot 
Project)

Communication

• Awareness 
Program at 
faculties, college
s and offices

• Energy Saving 
Campaign

• Yearly workshop 
on Energy 
Management 
Working 
Procedure

•Monthly Energy 
Management 
Report to UMG

• Email Group & 
Facebook

Legend:
EE : Energy Efficiency 
SEM : Sustainable Energy Management
PFI : Private Financing Initiatives
OPTR : Off Peak Tariff Rider
EBMS : Electrical Billing Management System
UMG : University’s Management Group



1. Energy 
related 

housekeeping
Energy 

Efficiency 
practices



Housekeeping ‐ no cost initiatives

1. Re‐set all A/C system temperature setting to
24oC include manually check all 17 Centralised
A/C.

2. Reset scheduling on/off times at 7:30am/ 4:30
pm for A/C Centralized System .

3. Off all electrical sourced at colleges.
4. Lights de‐lamping/switch optimisation
5. Sending monthly electrical bills to all faculties,

colleges and offices (~50 bills)

Presenter
Presentation Notes
Low hanging fruits …. Did not go to equipment level yet like pumps system, lift system, labs equipment, furnace, compressor ..etc



Housekeeping ‐ low cost initiatives

1. Change all photo sensor at feeder pillar to timer for
all Street Lights.

2. Install new TNB meter based on requirement from
tariff study on OPTR discount & correction of Street
Light tariff.

3. Install automatic room lighting controls via EIB at
identified location (ie Library, Mosque, Hall Theatre)

4. Install soft‐starter at AC system to reduce power
surge starting time.

5. Install timer at AC System control at identified
location to control the centralised system off
schedule (ie FAB Studio, IVAT and Postgraduate room)



2. Sustainable 
Energy Mgmt 
(SEM) Tools

Energy 
Efficiency 
practices



Analyze 
Energy Use

Significant 
Energy Use

Opportunities 
for 

improvement

1‐ Energy Review

1. Monthly Report to EM Team/UMG
2. Bi‐monthly meeting with EM team



Penggunaan tenaga elektrik fakulti UTM (in kWh) 
(2010 vs 2011 vs 2012)

Semua fakulti menunjukkan pengurangan penggunaan tenaga jika dibandingkan dengan tahun 
2011 kecuali  FAB, FPREE, FKK & FPPSM. 
Jumlah pengurangan kategori fakulti adalah 450,879 kWh atau ‐2.17% drpd 2011



Penggunaan tenaga elektrik di kolej UTM (in kWh) 
(2010 vs 2011 vs 2012)

Semua kolej (kecuali KTR & KTGB) menunjukkan  pengurangan penggunaan tenaga jika 
dibandingkan dengan tahun 2011.
Jumlah pengurangan kategori kolej adalah 1,294,759 kWh atau ‐8.41% drpd 2011



Penggunaan tenaga elektrik pejabat UTM (in kWh) 
(2010 vs 2011 vs 2012)

Semua pejabat (PSZ, ICC, ScholarInn, Balai Keselamatan & Pusat Latihan menunjukkan  
pengurangan penggunaan tenaga jika dibandingkan dengan tahun 2011.
Jumlah pengurangan kategori kolej adalah 345,282 kWh atau ‐2.63% drpd 2011



2. EBMS

• Development of the system start in Sept 2012 (system 
structure & data collection) and can be access via UTM local 
intranet http://161.139.20.111/Defaultebms.aspx

• There are 539 meters registered in the system.
• First 50 electrical bill statement starting Oct 2010 bills were 

generated to all faculties, colleges and offices and have 
been sent to these PTJ every month since then.

• Electrical bill generation for 133 arcades around campus is 
also using this system.

• Finalist “UTM Vice Chancellor Innovation Award 2011” 
(received RM3,000 on 7 July, 2011)

• Use by all 28 UTM Energy Managers and students,  PHB 
Development Division for new blocks and PHB Service 
Division for Arcade electric bill generation.

Presenter
Presentation Notes
Comprehensive system sets targets, monitors consumption, identified faults, quantifies savings and provides budget trackingM & T reports for individual premises based on sub-metering, but savings not reported effectively to usersMonitoring and targeting reports based on supply meter data. Energy unit has ad-hoc involvement in budget settingCost reporting based on invoice data. Engineer complies reports for internal use within technical department



Sample of Electric bill 
statement



Digital kWh meter in UTM
Schneider PM700Schneider PM500

Type of energy meter use in UTM

Analog kWh meter in UTM
3 phase 1 phase



PM700 Energy Meter Logger 
(3 unit)

Schneider PM700

Kyoritsu Meter Logger 
(3 unit)

Power Monitoring System
(2 system)

Type of energy meter logger use in UTM



• Online connection to all Schneider PM700 
energy meter that allow meter remote 
reading.

• Additional reporting that include EEI by 
blocks

• Include inventory for all significant energy 
equipment ie furnace, aircond system, 
pump system etc

EBMS – continuous improvement



3. TNB Tariff

Year changed Jun 
2006

July 
2008

Mac 2009 Jun 2011 
(C1 OPTR)

Dec 2012 (C3 
OPTR)

kWh peak 0.234 0.296 0.288 0.312 0.295

kWh 
Off‐peak

14.4 18.2 17.7 0.2495 0.236

MD C1 19.5 24.6 23.93 25.9 25.03

MD C2 29.00 36.6 35.60 38.60 37.30

kWh Street 
Lighting, G

0.123 0.155 0.151 0.164 0.164

Chronology  of UTM TNB tariff changes
‐ from tariff C1 (standard) 
‐ to tariff C1 (with OPTR)
‐ to tariff C3 (standard)
‐ to tariff C3 (with OPTR)





Electrical Consumption (kWh) Trend  
2003/2009 vs 2009/2012
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UTM Electrical Energy Consumption Profile

Presenter
Presentation Notes
Feeder 2 is for 12 substation





1. OPTR = Off Peak Tarif Rate dgn kadar 
RM0.25/kWh di banding dengan Kadar Tarif Rata 
RM0.312/kWh (20% discount)

2. Diskaun 20% OPTR bermula pada 20/07/2011 
average RM80K/sebulan

UTM saving to‐date 

= RM1,244,180
UTM saving 2012 

= RM960,015
UTM saving 2011

= RM284,165

Month Total kWh Max 
Demand

Off peak kWh OPTR discount

Total OPTR discount for 2011 RM 284,165
Jan 4,526,859 13,610 1,276,250 RM 79,128

Feb 4,253,059 14,134 1,160,126 RM 71,928

Mac 3,886,184 14,438 1,442,148 RM89,413

Apr 3,552,528 14,411 1,334,753 RM82,755

Mei 5,532,904 14,968 1,486,872 RM92,186

Jun 4,968,513 14,284 1,373,591 RM85,163

July 4,156,918 12,186 1,120,023 RM69,441

Aug 3,353,580 10,883 956,101 RM59,278

Sep 4,564,883 14,476 1,226,865 RM76,066

Oct 5,256,647 14,665 1,391,680 RM86,284

Nov 4,652,526 14,621 1,293,776 RM80,214

Dec 4,923,403 13,782 1,421,928 RM88,160

Total OPTR discount for 2012 RM 960,015

Total discount 20% OPTR  to date RM 1,244,180

TARIFF MANAGEMENT PROJECT  
‐ TNB OFF‐PEAK TARIF RIDER 20%DISCOUNT



Project OPTR

Project Street 
Lighting



40

●Above table is calculation for only one feeder pillar and the pilot project was commissioned 
in Mei 2012.
●2 more feeder pillars were commissioned in Dec 2012 – UTM will start to enjoy the saving by 
Jan 2013 bil
●Targetted yearly saving for 3 feeder pillars are RM36,000.00

TARIFF MANAGEMENT PROJECT  
‐ STREETLIGHTING TARIFF CORRECTION



Summary on tariff projects
● UTM had enjoyed so far RM1, 244,180 from the tariff 

change C1 to C1 with OPTR 
● The percentage for yearly reduction is 4.4% or ~ RM1 

million comparing Tariff C1 OPTR with Tariff C1 standard.
● When upgrading to 132 kV project commissioned, UTM 

electric bill will reduce 9.2% yearly or approximate RM1.8 
million comparing with Tariff C1 standard when the tariff 
change to C3 OPTR.

● Currently, for Street Lighting tariff correction project, UTM 
had enjoyed ~ RM6,000 for year‐end 2012 and target to 
enjoy at least RM50K every year.



3. Key Focus 
Area (KFA) 
Projects

Energy 
Efficiency 
practices



T5 Retrofit project

Saving of RM5.2 
million in 5 years

Project cost 
RM1.5 million



3.2 VRV AC REPLACEMENT PROJECT

The project cover below faculties with total cost of  

RM5.575million 906 units of VRV set
● FKK ‐ BLOCK N01 (160 UNITS)
● FAB ‐ BLOCK B02, B05 & B08 (83 UNITS)
● FGHT – BLOCK C03, C04 (70 UNITS)
● FS – BLOCK C10,C15,C17,C18,C19,C20,C21&C22 (260 UNIT)
● FP – BLOCK C13 & C14 (64 UNIT)
● FPPSM – BLOCK D05 & D06 (97 UNIT)
● FKM – BLOCK C23, C24 & C25 (154 UNITS)
● DEWAN KULIAH – 18 UNIT



N01 ‐ KW BEFORE
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N01 ‐ KW AFTER



In‐progress KFA project in 2013

1. PFI Overhaul AC system FKE using VRV system
2. PFI LED Street Lighting Retrofit Project
3. PFI Solar system project
4. Pilot Project ‐ Wind Turbine install at A/C

compressor in Data Centre
5. Continue project on Street Lighting tariff

correction



4. 
Communication

Energy 
Efficiency 
practices



Energy Mgmt 
Communication

Monthly 
University’s 
Management 
Group meeting

Sharing 
experience

Ie : 
MMU, UIAM, Politech,  U
THM, SEDA, Bendahari 

IPTA, Pengarah
Pembangunan IPTA

Awareness 
Training

ie : Faculties, Colleges & 
Office Energy Saving 

Campaign
ie : 

Poster, Website, Mainten
ance Week

UTM 
Transformation 

Project 
TPU.2

Marketing & Motivation platforms





Energy Saving Campaign in UTM 2011

No Faculty 
/ Office

Program date Saving in 
2011 (RM)

2011 
% reduced

1 FKE 11 Feb 2011 122,699 8.9%
2 FKK 30 Mac, 2011 18,669 7.3%
3 FBB 08 July, 2011 3,977 4.4%
4 FKM 03 Aug, 2011 53,454 4.9%
5 PSZ 16 Aug, 2011 28,784 4.2%
6 FPPSM 21 Sep, 2011 535 0.3%
7 FSKSM 16 Nov, 2011 10,392 3.3%



1. Multimedia University Visit UTM on SEMP – 20/03/2012
2. Energy Saving Campaign at Fakulti Pendidikan 21/03/2012
3. Induksi Staf baru UTM 30/3/2012
4. Induksi Staf baru UTM 02/4/2012
5. UTM SEMP at UTHM Open Day – 25/04/2012
6. Energy Saving Campaign at KTGB 26/04/2012
7. Politeknik Melaka Visit UTM on SEMP – 24/05/2012
8. Mesyuarat Pengarah-Pengarah Pembinaan IPTA  di UTeM –

28/06/2012
9. US Conference in 06/2012
10. Mesyuarat Bendahari-Bendahari IPTA  di Tasik Kenyir – 01/07/2012
11. Bengkel SEDA on SEMP – 11/07/2012
12. UIA Visit on UTM SEMP – 09/10/2012
13. Induksi Staf baru UTM 02/11/2012
14. Helsinki Metropolia University Finland Visit 5/11/2012

Energy Saving Campaign & Sharing 
Experience Activities in 2012



Sharing experience with other organization

Mesyuarat 
Pengarah-Pengarah 
Pembangunan IPTA 

27 Jun, 2012

Mesyuarat 
Bendahari-Bendahari 

IPTA , 1 Jul, 2012

Bengkel Energy 
SEDA,

11 Jul, 2012

AEMAS Conference,
18 Jul, 2011



2nd STAR 
Energy Management Gold Standard

Award for the achievement of energy saving
29 January 2013 @ Marriot Hotel,  Putrajaya



Winner of ASEAN Energy Award Sep 2012

Large building category
5 Sept 2012 @ Phnom Penh, Cambodia



Congratulations to UTM.
Awarded Energy Management 

Gold Standard Certification under 
AEMAS*

The First of the Two Showcase 
Organisations with Sustainable 
Energy Management System in 

Malaysia.

*ASEAN Energy Management Accreditation Scheme

10 July, 2012 @ KLCC



Awareness Campaign in FKK on 30 Mac, 2011



WE PLEDGE



Awareness Campaign in FBB on 8 Jul, 2011



ASEAN Energy 
Award 2012 ‐
One of the 10 
UTM key 

achievements 
appeared in 
Berita Harian 
newspaper on 
5th Dec, 2012

59
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Highlights :
•UTM grand project entitled 'A One Stop 
Centre for Sustainable Energy 
Management' was announced Winner of 
'ASEAN Energy Award 2012 – Large 
Building Category' by ASEAN Centre for 
Energy (ACE)
•UTM was awarded Energy Management 
Gold Standard 
•UTM was the first organisation who has 
trained 30 of its staff as certified Energy 
Managers
•UTM has saved RM800,000 in year 2010 
and RM1.7 million in year 2011 
•UTM's proprietary in‐house Electrical 
Billing Management System (EBMS)

20 November 2012
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FMM Conference on Energy Efficiency & 
Conservation 2012
July 19, 2012; Royale Chulan Kuala Lumpur
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MMU Visit
20‐03‐2012



63

Kempen Pengurangan Pembaziran
24 & 25 Okt, 2011



ENERGY SAVING AWARENESS AT COLLEGES



Penggunaan peralatan elektrik



ROADMAP



A. Building Housekeeping & Best Practices
(ie Electrical Tariff Review, TNB OPTR Scheme, Retime of centralised a/c system 
operation, EAC Electrical Bill statement system, Operation& Maintenance Policy)

•Development of energy 
policy

•Development of an energy 
management committee

• Establishment of energy 
accounting center (EAC) & 
appointmnt of Headof EAC

• Establishment of Energy 
Efficiency Index for overall 
organization and each EAC

• Establishment  of overall & 
EAC working procedure

• Establishment of reporting 
and monitoring system

•Overall energy survey
• Establish building energy 
balances and existing 
equipment details

• Evaluating systems 
performance

• Setting the practical utility 
benchmark targets and 
building benchmarking

•Recommendations for 
improvement via UTM 
Transformation Projects

• Economic analysis

• Energy saving and policy 
posters

•Working manuals 
booklet

• ‘Energy Manager’ in‐
house workshop

•Providing Energy 
Awareness seminar

• Installation of electrical 
meters

SEMP METHODOLOGY

B. SETTING UP 
SUSTAINABLE ENERGY 
MANAGEMENT SYSTEM

C. ENERGY AUDIT & 
RECOMMENDATION FOR 
IMPROVEMENT

D.OTHERS



success factors

Commitment

Enjoy the challenges

Understanding

Engagement

Teamwork Long term, 
sustainability



Concluding remarks
• The approach adopted so far has worked
• Overall energy consumption, EEI and cost has
decreased at the background of increase in tariff
and number of students

• Less cost but maximum impact
• Teamwork and the top management
commitment has been the CSF in building the
people and the culture, and in sustaining the
energy & cost reduction

• Engagement of campus community works



• Remember: Keep it simple

Thank you

• The best of luck with your future
efforts to improve your energy
performance

Hjh Masilah binti Hj Bandi
masilah@utm.my, 0197111905
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