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KLCC Group aspires to achieve Net Zero Carbon Emission by 2050 supporting PETRONAS

2023 2023-2030 2030 2030-2050 2050

25% Reduction in Carbon NET ZERO CARBON
Emission (based on Equity EMMISION
Share)
*  Craft Carbon *  Decarbonization + Continue
Reduction Strategy Decarbonization
> Reduce energy
*  Establish carbon consumption in assets *  Circular Economy
targets for OPUs/
Business Units > Energy efficient *  Plant electrification
equipment
* Institutionalization of +  Carbon Offset (2040
sustainability in KLCC > userenewable energy onwards)

*  Green/Low carbon
investment portfolio
*  Circular Economy

Disclaimer: This slide is property of BEM and the information cannot be used as official statement from BEM. The information is only valid on the date of its establishment and you may refer to BEM for new update.
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In continuously driving sustainability and embrac
iInnovativeness, several initiatives have been implemented
including the followings:

> External Facade Lighting Modernization at PETRONAS Twin Towers (PeTT)

> Establishment of Integrated Building Command Center (IBCC)

Disclaimer: This slide is property of BEM and the information cannot be used as official statement from BEM. The information is only valid on the date of its establishment and you may refer to BEM for new update.
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FACADE LIGHTING

Disclaimer: This slide is property of BEM and the information cannot be used as official statement from BEM. The information is only valid on the date of its establishment and you may refer to BEM for new update.



Overview of External Facade Lighting G e
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more than 20 years. The lightings were designed to illuminate and reflect the steel and
glass of the facade material and with silhouette effect.

The existing external lightings with flood light concept has been in operations for
SCULPTING THE SKY O

Daily Operation hours is 6 hrs. from 7 pm to 12 am.

. A

A3 TSI S AR,

On special occasions such as Merdeka Day, Malaysia Day and New Year
N\ R Day, the lightings are extended to 1 am.

o . "' B y« Previous conventional lighting require special set up and additional cost to
YA = \ accommodate request to color the Towers according to the occasions.

4 Disclaimer: This slide is property of BEM and the information cannot be used as official statement from BEM. The information is only valid on the date of its establishment and you may refer to BEM for new update.



Review of Night Atmosphere Facade Lighting
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—@ |level 88

—@ |evel 84M

—=o Level 82

—e@ Level 73

SKYBRIDGE

BUSTLE
TOWER
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After years of operations, the metal halide lightings
performance have declined with high energy consumption
& high maintenance cost.

4"cuumnuu@

Conventional Lighting System including Metal Halide

bulb and ballast

High electricity consumption
Effect the power factors and maximum demand due to high wattage

Draw a lot of current during startup and have a shorter lifespan on
average of 3,000hrs

Expensive to maintain — maintenance & parts replacement at RM2.8
Mil/year
Declining performance

No colour changing feature

» Require special setup and extra cost each time to set up for event

vV ¥V VYVVYV
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Modernization of External Lighting provides potential
reduction in electricity consumption, longer life span and
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colour changing features

Saving of Electricity power consumption

°—°@  Minimum 50% as savings relative to existing external lighting system

e LEDs are Super-Efficient and Less-Heat emission

Reduce annual maintenance cost

/
V 4 e 5years warranty

Q.

I

e Dimming features
e Less risk of damage (using high quality eco-friendly materials)

@ Cost saving in schedule waste management

More light for less energy

) ~ e Color changing features

e LED is mercury free

e 800% more light with LED fixtures
e Multi-color support
e Flexible ideas with numerous designs

Disclaimer: This slide is property of BEM and the information cannot be used as official statement from BEM. The information is only valid on the date of its establishment and you may refer to BEM for new update.



The outcome of the building facade lighting featuring
color changing ability in accordance with the special
events requests

Disclaimer: This slide is property of BEM and the information cannot be used as official statement from BEM. The information is only valid on the date of its establishment and you may refer to BEM for new update.



The outcome of the building facade lighting
modernization contributes savings in energy usage more
than 50%

.&'.i‘nuum‘nun

1800W New 770W

Details Metal Halide LED
Cost RM Mil RM Mil
Investment Cost 2.52 24.8
Maintenance 2.10 -
Energy (actual reading) 2.35 0.64
Cost Savings p.a. 3.81
Break even (years) 6.5
Analysis of Cost RM Mil RM Mil
Energy & Maintenance p.a. 445 0.64
Eg\e{rgy & Maintenance 88.99 12 84
System + EM20Y 91.51 37.64
(Liii?es;tpsaar:/ings during 52 86
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INTEGRATED BUILDING COMMAND CENTRE
(IBCC)

Disclaimer: This slide is property of BEM and the information cannot be used as official statement from BEM. The information is only valid on the date of its establishment and you may refer to BEM for new update.



Integrated Command Centre Serves as the platform to enable

INTRODUCTIONTO

Real-Time Operations and

To manage our facilities from
Automation

a centralized location

sy WO VTV

MMAND CENTRE
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Tenants' frustration

Disclaimer: This slide is property of BEM and the information cannot be used as official statement from BEM. The information is only valid on the date of its establishment and you may refer to BEM for new update.
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IBCC Features

IBCC was designed in a modular way to monitor and control some key services and
subservices as below:

Energy Life & Safety '/,
Management N/ :

Automation Vertical
System .

Transportation
(VTS)

Monitoring Management

Sensor Chilled Water Work Order
System (( System System (WORMS)

Disclaimer: This slide is property of BEM and the information cannot be used as official statement from BEM. The information is only valid on the date of its establishment and you may refer to BEM for new update.
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Monitor, command and Centre to coordinate points
control through an o of visibility via centralized
integrated building N dashboard showing real-time

ecosystem AR overall building performance

INTEGRATED Gather and process all

BUILDING co=(0) the information required
to manage incidents and

COMMAND situational awareness

CENTRE quickly, efficiently and
(l BCC) effectively

Provide insights and
decision-making in

supporting incident
responses based on
real-time data

Focal point for all inquiries, channeling
Tenant Care to respective departments
(PTT & Menara 3) -
Complaints & Request Centre for
building services — WO raised

Disclaimer: This slide is property of BEM and the information cannot be used as official statement from BEM. The information is only valid on the date of its establishment and you may refer to BEM for new update.



Managing KLCC Park Digitally via System Automation

Reduce risk of working at

Height & in Confined Spaces

Switching and Monitoring of all Pump Rooms

Remote
Manual
) Operation

039 Reduction of Activities

8,760 624
activities ) activities

Reduce ¥ - g:’sf(t

Disclaimer: This slide is property of BEM and the information cannot be used as official statement from BEM. The information is only valid on the date of its establishment and you may refer to BEM for new update.



AHU Monitoring Systems

= = ey T e 159 ékWh £ . =
(Tenant Satisfaction) ON | OFF OFF 5094un " .
4079 86 61 1.0 7.02kw 279,90

We often ask: Pl PRSP PR
“Are our tenants comfortable in our building?” - ———

Required ON Olars OFF ;'41 c 234c 2§9c ;&.1'c ;;.O'C ;:4‘5'0 ;114‘2'0 E2’385
| ] O [ O R

Fioqiked ON Olars OFF €31 239¢c C32 240¢ C33 240 C3.4 241¢ C35 237 C36 24.0c
[ | I | o

Air Handlina Units (AHU itored © . PRl | PR
ir Handling Units ( ) are monitored on a 22e | 55 age  dow ‘ 0.

real-tlme baSISI Required ON Olars OFF ;-ly‘.O'c 314.0'0 C;4.0'1: ;;.O'C 5350 239c E2U4.0'c c5.4.0'c
o e el g | Bl i |

 Determine the zones which space temp
exceeds the required setpoint temp, and act
proactively

* Adjusting of temp setpoint seamlessly
without having tenants to raise .
request/complaint -— "




Structural Monitoring System (SMS)

Real-time information and data
collection

* Move from Quarterly reporting to
real time reporting
Monitoring of building sway &
vibration
Alarm threshold for proactive

monitoring

PREVIOUS DASHBOARD

Disclaimer: This slide is property of BEM and the information cannot be used as official statement from BEM. The information is only valid on the date of its establishment and you may refer to BEM for new update.




CCTV Monitoring Systems

Monitoring of the CCTVs on

Mechanical Floors & KLCC
Precinct Security
Management Center(KPSMCQC)

24/7 Surveillance

Motion detection
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Real — Time Headcount Monitoring

Viewing of the live headcount of tenants in the building
through Card Access System

I
LR T
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Ease of tracking on headcount through RFID at exit points
during emergency/evacuation.
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PETRONAS Twin Towers
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Evacuation Status
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Total remaining occupants ©

a2 6674 23081 3628

bbb
133

@ Mert started at 11:23 AM

01,13~ 09

t actual peop
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Evacuation Timestamps Stop Alert
GoF S0 086 Total remaining occupants Completion Status —— (
R 7269 (o]
00h 30m 185 Total remaining occupants Completion Status =
e 7269 (o]
00h 30m 295 Total remaining occupants Completion Status e
sl 7269 (o]
00h 30m 398 Total remaining occupants Completion Status. o
1235 M 7268 )
00h 30m S0s. Total remaining occupants Completion Status. R
e 7269 (o]

00h 30m 59s Total remaining occupants. Completion Status ey
7269 o

00h 31m 08s Total remaining occupants. Completion Status. prero

i 7269 0

Strigs Vit Tearn PETTVO TTFC K509) CCPETRONAS 7 Sen g
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Work Order Management System

Real-time notification and WO closure through a more
efficient complaint management system

Alarm threshold linked to Work Order System through

automation

rder Management Syste

291 1827 Work Order By Maintenance Type Work Order By Status Work Order By Service Type
p— Tota Wark Order
== Close == Complete In Progress == New Waiting
Reactive | 4782 120%

369 25 wa |
InProgress Work Orcer Pening work Orser N\

243 1049 Corrective | 9 e
Completea Work Orser Closea Work Order b

290 1432 e |0 E &
Excasd Racuest SLA Excasd Compiation SLA 1.68% / Mechanical Electrical Housekeeping BMS

Page Count 5 - Facility - o

TANGGA 1 LIGHT BLOWN | TANGGA 2 EXIT Khairul A Uruzan Teknol
CWO/PAN101/20228/2651 SIGN BLOWN | INFRONT TANGGA 2 EXIT Within SLA New 18/08/2022 11:55.01 it eyt oY Electrical Request Reactive Maintenance
SIEN RO rahim awasan Sdn
STAIRCASE 1 LIGHT BLOWN FL & EXIT SIGN | Y
CWO/PAN101/20228/2650 EXIT SIGN BLOWN STAIRCASE 2| Within SLA New 18/08/2022 11:53:53 oiadat Electrical Request Reactive Maintenance
HALFMOON FWR NO.2 BLOWN :
i 5 1NOS LIGHT BLOWN IN STAIRCASE 2 | EXIT o - Khairul Amwar ’ s e e
CWO/PANI01/20228/2649 bt std e Ll Within SLA New 18/08/2022 114932 st Electrical Request Reactive Maintenance
CWO/PAN101/20228/2648 LEAKING Within SLA New 18/08/2022 10:50:08 Aztin Rizal Elias Al Mechanical Request Reactive Maintenance
CWO/PANI01/20228/2644 REQUEST NEW PEDESTAL KEY OutOF LA Complete 18/08/2022 09:12:53 Ridzwan Zulhain NCE Abrash civit Reauest Reactive Maintenance

T s Coneition | Privacy & Policy
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THANK YOU

“Committed To Engineering Excellence™

BOARD OF ENGINEERS MALAYSIA
Tingkat 11 & 17, Blok F Ibu Pejabat JKR
Jalan Sultan Salahuddin, 50580 Kuala Lumpur
http://Iwww.bem.org.my

enquiry@bem.org.my or complaint@bem.org.my.
Tel: 03-26912090; Fax: 03-26925017
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