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Buillding Homes with Heart

S

Sun Hung Kai Properties Limited ("SHKP") was publicly listed in 1972 and is now one of
the largest property companies in Hong Kong.

The Group also has complementary operations in the following property related fields:
Hotels, Construction, Insurance and Mortgage services.

SHKP embraces corporate social responsibility by respecting its staff, the environment
and society at large. It has clear green policies for sustainable development in its
operations to conserve resources for future generations.
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...« Kai Shing Management Services Limited

COMMERCE CENTRE
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A member of Sun Hung Kai Properties
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KAI SHING MANAGEMENT SERVICES LIMITED

E3
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Kai Shing Management Services Limited
(Kai Shing), a member of Sun Hung Kai
Properties, was established in 1978. It
currently manages over a hundred million
square feet of properties including A-grade
commercial buildings, large-scale shopping
malls, premium residences, large-scale
residence estates, commerce and trade
buildings, HOS estates, and clubhouse and
leisure facilities management across Hong
Kong, Kowloon and the New Territories. Kai
Shing is one of the largest property
management organizations in Hong Kong.



International Commerce Centre

Vision: Harbour Gateway Location: Central’s extension
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World’s Tallest 20 Skyscrapers
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1_st in Hong Kong, 11th tallest in the world

Source: CTBUH
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Connectivity — Union Square

{T \F4% Footbridge

Key Information
g B e Two MTR Stations
- (i)

DR Nearby:
=%

> Austin Station
> Kowloon Station

* Guangzhou-Shenzhen-
Jo,ifw Hong Kong Express
4 Rail Link (XRL)
0 75 7L M
‘ Hong Kong West

Kowloon Station

> West Kowloon Station

All are within 15 minutes
walking distance from ICC

Part 1 Background Information
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D nnes Connectivity —
~Guangzhou-Shenzhen-Hong Kong Express Rail Link (XRL)

Key Information

e Service commencement
date: 23 September 2018

-

e« Estimated daily traffic:
109,200 passengers

11 ¢ Route Length:
\ Approximately 26 km in
Hong Kong

oy / e Direct Links offered: 44
'Tﬁ;m}ﬁ = B A& mainland cities
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..., Connectivity - West Kowloon Cultural District (WKCD)

5 minutes walking distance from ICC  esHCowloon
BAZLE A

DISTRICT ENTRANCE

LT T T e —
HONG KONG Y WESTERNMARBOUR
PALACE MUSEUM 7 CROSSNG
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* Location: 1 Austin Road West, Kowloon, HK
* Floors: 118-storey

* Height: 490m (1%'in Hong Kong)

« Construction period: 2002-2011

* Phases of occupation:
Zone 1& 2 - 2008
Zone 3&4 - 2010
Zone 5 - 2011
Hotel - 2011

* No. of Staff :170

11
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6 STAR WOTEL

11 STOREYS OF GUEST ROOMS

y F &8 FLOORS
2 OBSERVATION DECHK jesmosmi

OFFICE JONES

1 STOREYS i sm st
i S=E

OFFICE ZONE &
== T STOREYS e sme s

OFFICE ZONE 3
15 STOREYS mes0 e

SKY LOBEY

- OFFICE ZONE 2
14 STOREYS jsaome we

o FVIFF NF
TOREYS

Office floors (Level 10 — 99)
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Building Information

The Ritz-Carlton
Hong Kong
(Level 102 — 118) 5

oo

m
]ﬂ%‘élOO

FEEBRRS

(Level 100)

Key Information
ICC is a multi-function building totaling
3 million s.f.:

= Office: 2.5 million s.f.
®E  Hotel:0.38 million s.f.
®  (Observation Deck + Restaurants:

0.06 million s f.
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Raznase Building Information
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Highly Efficient Large Floor Plates

* The size of the ICC footprint and the efficiency of the structure produce a highly efficient
plan for tenants, each floor can accommodate 1.5 times more population that normal
commercial building in Central Business District

* A number of tenant occupation could be easily adopted with uninterrupted panoramic
views.

* Span depth varies from 12.6 to 16m to cater for different tenants requirement

e The structural floor system facilitate the multiform tenants to built internal staircases to
reduce the reliance on lift system. All the major tenants had subsequently built their
internal staircases.

2 TENANCY 4- TENANCY ?&rffgﬁ%ﬁx TO 430 SM)
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Drvanana Building Information
Shingled facade design: cut down glare and
solar gain while maintaining views out of the
tower; brings the sculptural form of the
building to life and significantly reduces
unwanted reflections.

Curtain Wall Design: The curtain wall design
utilizes sé\oecially selected glass to cut down
glare and solar gain while maintaining views
out of the tower. The unique shingled design
of the facade brings the sculptural form of
the building to life and significantly reduces
unwanted reflections.

o
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. UT

95% of the building’s tenants are
international investment banks that
operate 24 hours by 7 days.

The combined market capitalization of the
tenants’ businesses amounts to multi-
billion dollars.

Part 1 Background Information
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gar e Kai Shing Missions and Visions

COMMERCE CENTRE

The backbone of the company

The 6 Kai Shing Goals

SRR s @ Discipline

2 T —

Qa3 ﬂ‘“?r 5
4 ‘ ‘-:,' gy B i 4 P
= I‘lh“q ;N € Constant Progress

Company Missions

® Technology

@ Staff training @ Eco-friendly
Gather trade experts

Discover the potential of
Mainland China

CERTIFIED
COMPANY

CERTIFIED
COMPANY

nnnnnnnnn
COMPANY

D

. X 150 50001 : 2011 : IS0 22301 ; 2012
IS0 9001 : 2015 15010002 : 204 IS0 14001 ; 2015 OHSAS 18001 : 2007 S0
Cortificats No.: CC 521 Cortificate Moo CC3043  Curpificate Mo.: ©C 100 Cortificats No.: CCS37S  Conificats No.: ©C2488  Certificate No.: CC 5709
P : Limited Sites Limitad Si Limited Sites Limited Sites Limited Sites
Limited Sites ~ omfedSiEs o Limited Si tex
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Objectives and Operation Model

The building management team has incorporated the three-element management
framework: Intelligence, Collaboration and Continuity in operating ICC for green
management, smart building development and support of government.

LT TTSS W Contain a wide variety different kinds
/]ntelligence b of sensors to track operational data
Using technology and intelligent N
I practices to optimize building’s \
operation .
e R O M Different systems are connected
\ S7 ~ . . .
// \ REAN RN together to form a holistic operational
\ \ . .
)/ oS v \ view of the building
I SNy - )I ” < \l
| .People is Lhebke'\lldt'o l‘ - | Instituting business contlnuity
\ pemanee 1 e butng perormang M Tracked data is analyzed with
\ o .
\Collaboraﬁgn L Continujt\'/ automatic response mechanism to
/ [ ] o .
Ss. Nl et optimize operation

e — -
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“...... The 3-Sphere Framework - Intelligence

COMMERCE CENTRE

Intelligence - integration of people, place, process and technology

BEAM Plus
Existing Buildings

Intelligence

Comp rehensive Scheme

/

_!}'a

* Building management

e BEAM Process Machine system (BMS)
) . * Power monitoring system
Intelligence Intelligence (PMS)
* Etc.

. N
> N
/ I ntelligence "«
Using technology and intelligent

Process such
as 1SO 14001
& 50001

Training &
Development

Feedback &
Alarm

Collection &

~ - 1

'l People isthekeyo | T T , isttuting conthhuity

. e the building \ dbe et pracices o sugoin
Analysis | “ET o
Collaboraﬁgn Contmunty

Part 2 Strategy 19



.2« The 3-Sphere Framework - Collaboration

NTERNATIONAL
COMMERCE CENTRE

Collaboration - Vitalizing the trade experts and recognizing the contributions from

stakeholders from within and outside the building environment

3rd Tier — Societal Level

Government, Non-Government
Organizations, Green Groups

2nd Tier — Community Level

Other buildings, institutions,
Community partners

N
~

-
) N
/]ntelllgence \
7 Usin ology and intelligent

TR

2’ o 1st Tier - Building Level

Building owners, property and
oy . . \ (
facility managers, building users, | \T\_«_;ﬂ
suppliers e !

\paﬁnr \ h
\Collabora\t‘iprl/ Continuj
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“......  The 3-Sphere Framework - Continuity

Continuity - Working towards a common goal of reducing environmental impacts

v' BEAM Plus Existing
Building V2.0

) _ v" Annual Energy Audit
Medium to long term plan with | , loT application

Management System in place to
gauge on building performance

.
Benchmarking with similar types of
properties /e
Year-on-Year tracking of operating e
data and adjusting of strategy \"cf’i'ib_"f‘i‘i\“:’ff"_”f‘,”/“f‘”'

Part 2 Strategy 21
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BEAM Plus Existing Building 2.0

ICC is the first HK building received “BEAM Plus Existing Buildings V2.0” Platinum certificate

Management

07 6

Innovations
& Additions
(IA)

Existing
Buildin

WT

Part 2 Strategy

Energy
Use
(EV)

International Commerce Centre
(Excluding the Hotel Portion)
MIREARE (BEBH )

Existing Buildings V2.0
Final Platinum

Total Score:

79.1

BEAM Plus
Existing Buildings

Version 2.0
(2016.03)

Comprehensive Scheme

) . Achieved /i e

Credits Credit = .
MAN 23.0 16.0 3.0 82.6% 24% 19.8 Platinum
SA 22.0 17.0 0.0 77.3% 10% 7.7 Platinum
MWA 17.0 10.0 1.0 64.7% 14% 9.1 Platinum
EU 39.0 28.0 2.0 76.9% 24% 18.5 Platinum
wu 23.0 11.0 3.0 60.9% 14% 8.5 Platinum
IEQ 26.0 11.0 3.0 53.8% 14% 7.5 Platinum

A Max. 10 Bonus 100% 8.0
Overall Score: 791 Platinum

22



g Indoor Environmental Qualities
& LEED Offices

COMMERCE CENTRE

Air

e Fresh air intake; riser
provision for local exhaust
* CO, sensor at office for user

Lighting Acoustics

* High frequency electronic ballasts « Vibration isolators in all water and
are adopted for ICC office lightings - concrete pumping pipes AN EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE

 AC system is designed to NC40 level E LEED VS General Office
: "~ : Approx. 40% Energy Saving

For 66% LEED Offices
Approx.1,750,000sq.ft
Approx.\J, 395,000 kg CO,

Daylight Provisions

 Curtain wall system with e Central building core and curtain wall
enhanced visual accessibility, 21 design maximize daylight penetration
open view to all sides - to all sides of building

Thermal Comfort

e Low E IGU to reduce solar
heat gains and cooling loads

Part 2 Strategy



..« Higher Rent and Occupancy Rate in
Certified Green Buildings

Commercial Property Executive 2016 China Green Building Report 2017
| A

LEED-certified vs. non-certified buildings in US LEED-certified vs. non-certified buildings in China

3.7%'P Rent @ 25%']\ Rent @
4%']\ Occupancy Rateﬁ 1.5%1\ Occupancy Rateﬁ

LEED-certified vs. non-certified buildings in Canada  LEED Platinum vs. Certification below LEED Platinum in China

10.2%']\ Rent @ 10%4\ Rent@
8.5%']‘ Occupancy Rateﬂ 3.5%1\ Occupancy Rateﬂ

Source: Commercial Property Executive; CBRE and U.S. Green Building Council

Part 2 Strategy
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HONG KOG, i s?:“‘*"”‘
CLIMATE &y E

Q 5 Audlit andt
implement ener.
Retro- YEARS mapnagement 2
ﬂl through retrofit
o HONG KONG — = BUILDING
GOVERNMENT /-~.7‘ == "eum SECTOR
Energy Out-perform
e | Intensity by g 4y, Building Energy Green -
2025 Code for new procurement
buildings
(gl
——_w
Part 2 Strategy
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g Energy End Use in Hong Kong

COMMERCE CENTRE

Electricity Consumption By Sectors in 2016

2%

= Residential = Commercial = Industrial Transport

Largest Source of Carbon Emission
Top 400

commercial
Electricity Transport ng?{t?i:‘:sm buildings
0 (common areas)
70% 16%

Buildings account for 90% of
carbon emission_

Schools &
universities
""" Hospital
Authority

Housing

Authorty PUBLIC SECTOR COMMERCIAL
Sl EXISTING _ EXISTING ey
BUILDINGS ~ BUILDINGS stations

Airport
Authority

EQUIVALENT TO 20% OF TOTAL ELECTRICITY USE IN HONG KONG

Source: Hong Kong Energy
End Use Data 2018

Part 2 Strategy
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...« New Buildings vs Existing Buildings

COMMERCE CENTRE

e Over 42,000 existing buildings in Hong Kong

* Potential reduction of 52% in absolute electricity consumption compared to a
Business-As-Usual (BAU) scenario

Source: HK3030 Market Drivers for Transformation of Green Buildings in Hong Kong (Executive Summary)

Part 2 Strategy
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@ Energy Audit by Registered Energy Assessor (REA)

OMMERCE CENTRE

Code of Practice for
Building Energy Audit

2018 EMSD

Energy Management

Opportunity (EMO) Energy Management Approach

EMO | Housekeeping practice for saving energy

Replacement of less energy efficient apparatus
EMO Il with the more energy efficient one with a
reasonable outlay

EMO ] .Substantial savings over a long term with capital
Investment
Energy audit is an effective way to examine the energy use and
performance of a building. The annual energy audit conducted in ICC is
based on the Building Energy Efficiency Ordinance (BEEO) of Hong Kong
Legislation Chapter 610 (Cap.610) which enacted by HKSAR. Through
continuously optimizing the energy consumption facilities, the annual
audit of ICC showed the reduction of Energy Utilization Index (EUI) of ICC.

Source : Electrical and Mechanical Services Department (EMSD), HKSAR Government

Part 2 Strategy

28



e

WEH S WS
INTERNATIONAL
COMMERCE CENTRE

ICC Energy Reduction Target

_ 4
As stated in SHKP

Sustainability Report, the

energy reduction target of
ICCis 15% by 2021 with

Office Building _. CC

< ¥15%

by 2021 using 2015 as the base yvear

2015 as base year. -

e _colfff],
e

Sustainability Report
2016/17

m Som Hung Kal Properties Limstod

Part 2 Strategy

g @

Electricity generation currently accounts for about 70% of Hong Kong's carbon
footprint, and 90% of the power generated is consumed by buildings. The Group
strives to improve energy efficiency in new and existing properties to reduce overall
energy consumption and shrink footprints. The Government's 4Ts (Timeline, Targets,
Together, Transparency) framework has been followed with the intention to contribute
to the Energy Saving Plan’s energy reduction target.

The Group’s EOC, consisting of 27 building and
monitors building electricity consumption and disseminates the latest research and

\ international best practices. During the year, a total of 55 buildings in the investment

% property portfolio were supervised by EOC, resulting in the reduction of electricity
\ consumption by more than 14% over the past six years

’ Electricity Consumption for Major Buildings Monitored by the
Energy Optim n Committee from 2011-2017

367,259 2011/12
by more than
S  2013/14° 14%

Reduction of
electricity

|

2014/15% e the past
SiX years
2015/16
: 314,708 2016/17

("000 kWh)

*Data represented covers 54 properties monitored by EOC.

The Group addition:
currently providing 178
residential properties throu
help build a low-carbon comm
buildings, shopping malls, office
targets.

tion Plan 2030+,
9 commercial and
e of electric cars and
he Group's residential
set energy reduction

Office Building

IcC

+15%

by 2021 using 2015 as the base year

Chi Fu Fa Yuen

$40%

by 2021 using 2011 as the base year

East Point City

+15%

by 2018 using 2012 as the base year

Hotel Royal Plaza Hotel

¥5%

by 2019 using 2015 as the base year

29
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* In HKSAR, Hong Kong Smart City
Blueprint was released in Dec 2017.

Smart City
Blueprint

e Making use of innovation and
technology (I&T) continues to be a
trend

* One of the initiatives is the use of the
“Internet of Things” (loT) in buildings.

Part 2 Strategy 30
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Extract of “HK Smart City Blueprint”

Green and Intelligent Buildings, and Energy

Efficiency

+ Promote retro-commissioning and Jhuildiagebasadeeimartdl

tednolﬂ‘es

LED lighting for existing government buildings

Install LED lamps in public lighting systems progressively under
the LED Public Lighting Replacement Programme of the Highways
Department starting from 2017-18 and encourage retrofitting

Continue to indude requirements, such as green building design,
provision of smart water meter system, electric vehide charging

loT Initiatives in ICC

Strategy and Initiatives ...

Climate Action Plan 2030+

Reduce our carbon intensity by between 65% and 70% by
2030 compared with the 2005 level

Phase down coal-fired electricity generation gradually
and replace with natural gas and non-fossil fuel sources.
Coal as a proportion of the fuel mix will be reduced from
47% as of 2016 down to about 25% in 2020

Apply renewable energy on a wider and larger scale based
on mature and commerdially available technologies with
the public sector taking the lead

Further promote energy efficiency and conservation in
the community with particular focus on buildings
Implement other measures to achieve carbon emission

reduction by phases

facility and real-time parking vacancy information for new land
sale sites in Kowloon East, with a view to developing a green and

smart community

Part 2 Strategy

SMART ENVIRONMENT

SHKP Sustainability Report
|

Innovative application of technology is a growing trend in property management.

It is observed that SHKF has developed smartphone applications, such as the

SHKP Malls App and the Infake Easy device, for its customers' convenience. Is the

Group also exploring other innovative techneological solutions to enhance resource
,Z. efficiency of its operations?

SHEF is commitied to investing in the effective use of innovation and technology.
Specifically, the Group sees the potential of the commercial application of loT
(Internet-of-Things) technology as a means o improve operational efficiency
and quality. We hawve been supporiing our subsidiaries on the introduction of
technologies in property management and across other commercial aspects,
such as construction, healthcare, event management and smart city development.
During the vear, 1 |

management solution in ICC with 10T applied, allowing 1CC to meet or exceed

e energy-saving target s y e Government 1or commercial punldings.

7 == tem will help io set a new industry standard in smart
and eco-friendly property management in Hong Kong. Mare information on the
management solution implemented in ICC can be found in the Value Created for
Customers section in this report.

SMART BUILDIN
MANAGEMENT

£ e e e s

31



Rgsara Smart Building Development

COMMERCE CENTRE

Improve efficiency and comfort with
10T for Smart Buildings

Sustainability

S.M.A.R.T |Cc Machine

Learning
The Internet of Things

From connecting devices to human value

Device connection
loT devices

loT connec tivity
Embedded intelligence

Big data analysis
Al and cognitive
Analyis at the edge

Data value m
Analysis to action

Data sensin 3
m - Internet of Things

gip'i'.iii‘é’.ag FROM CONNECTION X onPlei ;’:’_ 9{0"‘?'355“
=\ i Research & r
Data analytics Artlfl cal
i Development i
focsmaoms Spanoptams ntelligence
Data transport Tangible benefits

Part 2 Strategy
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Part 2 Strategy

Support of loT Development

ﬁ' ﬁ A fﬂ, E Home  Contact

Sun Hung Kai Properties S| SHKP e-News SiteFeedback [ RSS Share W

About SHKP Group Business Corporate Governance Corporate Social Responsibility

Investor Relations Media Cent

Mepia CENTR

(1]

[45]

Q d L -~

48}
45}

3 ML

48]
(1]

vied a5

[¥7]

Press Releases

1

Press Releases
Photo Librany 3

Executive Speeches F SmarTone and Kai Shing spearhead NB-loT enabled smart property management solution

at Hong Kong's tallest landmark ICC
Media Contact

2013-05-23

SmarTone and Kai Shing Management Services Limited (“Hai
Shing™) jointly announce today the introduction of a Narmowband
Internet-of-Things (MB-10T) enabled smart property management
solution at Intemational Commerce Centre (ICC), bringing
property managemsant senvice level o new heights in this tallest
landmark in Hong Kong.

33



" w.xe O-Chart for loT Development with Different Partners

INTERNATIONAL
COMMERCE CENTRE

ICC Team

Intelligent
Technologies

Technical

Team Smartone HK PolyU

Research Institute for
Sustainable Urban loT team
Development (RISUD)

Energy Department of

Maintenance
Management Contractor
Team

Infrastructur NB-ToT Building Services
e team Team Engineering (BSE)

Building Energy
and Automation
Research
Laboratory

1.Site Implementation team

2.10T deployment Team
3.Cloud Platform Team
4.Data Analytics Team

Part 2 Strategy 34



Drvanana Smart Building Development

Our Management System

* Assesses the policies, procedures and strategies implemented to ensure buildings operate
in a sustainable manner

* |CC Management Systems:
» BEAMPLUS Existing building v2.0
» OHSAS 18001, ISO 50001, ISO 22301
» Retro-commissioning (RCx) / Lift cycle commissioning

" BEAM Plus

: Existing

<1 Building
V2.0

* Management Policy & Plans:
» Building Services Maintenance Plan
» Energy Management Plan
» Waste Management Plan
» Environment Purchasing Plan
» Water Conservation Plan

(e
camnrie

ATTIV\

OHSAS 18001 : 2007 IS0 50001 : 2011
Cortificate No.: CC2480 Cortificats Me.: CC5375 150 22301 : 2012
Limited Sites Limited Sites Certificate No.: CC 5709

Part 2 Strategy 35




Frpene Smart Building Development

Design & Smart on-going
Construction Commissioning + Operation
Condition-Based Maintenance
Functional testing

throug = S
- Smart Y
‘:E.F{\ loT | Big Data
pases. A e Device
= ;\\";( 2 %\f \ \
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“F.....«  Public Seminar/ Visit for Best Practices Sharings

COMMERCE CENTRE

* |CC was invited to share energy saving achievement via the implemented MVAC
strategies on Sun Hung Kai Properties (shkp) ‘s Internal Sharing Session for Kai
Shing, Hong Yip and SHK Real Estate Management

SmartEnergy,

ternational Commerce centre

‘ £ AT H RS 3 i
Sun Hung Kai Properties Aot sERvIcEs LoarTED mzzas
2 “Ni=

ntelligence.

ontinuity,

High Hopes

fOl‘ Low ollaboration

ZEpst | A 3 = - 3
Carbon AR i - G [l EmEmmmTEsS
i “ﬁu Date : 26 OCT 2016 Wig. ,
y FAIE W Prepared by ICC MSO meioits
L;:’—-m e
Sr=r LS 24 MoydiRERRT

26th Oct, 2018

26th Oct, 2016 J
24th Nov, 2015
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Seminars / Sharing

Experience sharing of winners of Energy Saving Championship
Scheme 2016

Experience Sharing Seminar with winning teams of Energy Saving
Championship Scheme 2016

Environmental Forum on Green and Healthy Buildings

Technical Visit to International Commerce Centre — BEAM Plus for
Existing Buildings (EB) v2.0 Comprehensive Scheme A — Final
Platinum

Energy Saving Sharing Session for Kai Shing, Hong Yip and SHK
Real Estate Management Sharing on 9th Oct, 2018

Experience Sharing Session — Energy Saving Championship
Scheme 2017

University Visit - HKU, PolyU, City, THEi, Penn State, etc.

Sky-high experience at Sky 100 for primary & secondary schools

Part 2 Strategy

Public Seminar/ Visit for Best Practices Sharings

r 3% &K o1 E

Sun Hung Kai Properties W‘

ST
“EMsD By el
BEAM #_creensuiib

THE HONG KONG
?b POLYTECHNIC UNIVERSITY
7 ik B TR 22

’ EEBT KRS
‘ﬂr City University
of Hong Kong

%%ﬁ%‘é

THE HONG KONG
I INSTITUTION OF ENGINEERS
EARAIREGMSE R
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“F....xs Public Seminar/ Visit for Best Practices Sharings

puxe B BEAM

Technical Visit fo Infemafional Commerce Centre -

TERNATIONAL
COMMERCE CENTRE

BEAM Pro & BEAM Affiliate HKGBC will upload A
2 CPD credits to BEAM Plus for Exisfing Buildings (EB) v2.0
individual account Comprehensive Scheme A - Final Plafinum
O Ta0OI AT for BEAM Pro and
Individual Account BEAM Affiliate
Date: 12 May 2018 Sofurday)
g 9:300m - 12:00noon (Regsirafion at9:l
This event is co-organised by the Hong Kong Green Building Council Limited (HKGBC) and The Open University o ® e oy
of Hong Kong (OUHK) Venue: intemotiongl Commerce Cenire % -

Gothering Point:
Levei 3, ICC. | Ausiin Rood Wes?, Kowioon e |

Canionese supplemented with English as appropsiate

HK$125 [BEAM Pro & BEAM Afiite]
HK$750 (Others|

2.5 CPD hours for BEAM Pro and BEAM Affiicte

Emai: beompro irainingBbeomsociety.org hic

HZ2{B A LE B

Energy Saving
Championship Scheme

I E st RtH 2017
Energy Soving
Choempionship Scheme
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Rgsara Project Extension

COMMERCE CENTRE

de THE HONG KONG
Q' POLYTECHNIC UNIVERSITY
7 e T oA A

ICC has been work with PolyU for Life
Hong Kong

Cycle Commissioning work to optimize International
the chiller pIar_1t system and the. coIIe_cted MTR Station — Airport office
data & design approach is widely To Kwa Wan building New World
adopted in other buildings for optimize Centre TST
the energy efficiency of chiller plant
system and achieve energy saving.

Steps towards Energy Eificient Buildings . Sheung Wan
MTR station — Holiday Inn
Push syslems approach the best ‘ TS'ng Yi : HOte|S

Operation Stage
aniT&c Stage

/ ‘ Ensure systems operateas yood asintent ‘

Construction Stage / | gonstruct/installsystems correctly ‘ s j Tsing i Station vttt

Express
Design Stage Optimize designs and selections
/ Make desians proper and correct ‘

Life Cycle Commissioning for ICC

AN IHG*HOTEL

EERE
HONG KONG SOHO
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WELCOME TO ICC
TENANTS® CORNER

LATEST NEWS
cc RACE TO 1ICC-100
LIGHT AND MUSIC SHOW SHXP VERTICAL AUN
FOR THE CHEST
Sky Dining 101 \‘ TENANTS' CORNER
sky100 l HELPDESK

THE RITZ CARLTON, LOCATION &
HONG KONG TRANSPORTATION

ST ™

ICC Website

At
NOTICE A small step can make a big difference <

ity =/ 2 W LA K 1 s

Bt ESUCLLimeC1053 SMa2ms

Te Al

Samrasmcs Wk o Smoke Carti

ST S i Wt

Pl sl e oo o e et ocancs o bk
e e 20 000

Y S — —

S

ICC Notice ICC Publications
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BB BB ARG S B Kamsansanoa

KAI SHING MANAGEMENT SERVICES LIMITED

e Rl 1 I L
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.=« Our Communication Chanel (External)

Water Consumption Performance 2017 VS 2018

R

L3 & L8 e-directories to display building information and performance
Part 2 Strategy
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Digital Building for 21st Century

. “3bridge toa greener future”

«  “avehicle to reach occupant health and wellness”

e “anapproach to a new business model”

Part 3 Measure

1S
’{'\('(\\1' :
0)% Pre . Informative
/Ct/"/e

Adaptive Healthy
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AT s Today, Tomorrow & Beyond

INTERNATIONAL
COMMERCE CENTRE

* Turn data into information,
and information into
insight

On-going Commissioning
Condition-based Maintenance
Energy Optimization
Part 3 Measure 47



Drsnnas Smart Buildings Development

Smart Buildings shall make use of loT technology to
improve energy efficiency and building comfort

* Smart Lighting System
e Smart Lift Control System
* Smart Indoor Air Quality (IAQ) Management

* Optimal Control of Central Cooling & Air
Conditioning System

e Air Handler Reborn Project
 Renewable Energy System (Feed-in Tariff)
 Demand Response Programme

ol
solution
 provider

Network
Provider

Part 3 Measure



gu - Smart Buildings Development

INTERNATIONAL
COMMERCE CENTRE

From a single digital
building, to multiple
digital buildings, and
enhance branding of the
corporation using digital
services

®0¢

DATA  ——> KNOWLEDGE ——> ACTION

From Smart Buildings
transform to Smart City

Multiple Digital Buildings

Part 3 Measure



g . Smart Lighting System

INTERNATIONAL
COMMERCE CENTRE

Smart Control for Lighting Pattern & Energy Use Tracing

Scenel - Floor 48 Scene 1 loor 49
- e vy i
= — - = = o
.o " e =
= s = =
== = — =
- i - o
= - o =
e @ Lot L. — ek
e - = =
e = = = =

Optimize energy consumption
via different lighting sense

sz22 1

"~ Daylight Power
Harvesting Distribution

Reprot Report

SITTITEITII IS
B33333338388 -

TFEEEE
[ZFE8EGss
-
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INTERNATIONAL

Smart Lift Control System

86 lifts (40 double-deck)

Destination Control System
Shorten both travelling and waiting time

‘j!“
)
a® ’97'
> A 2N

& o g Port
afh > . ;” o wr {‘5) «;g' .
: 3 2 gl Security for access
‘ o \ control & passenger
R D T e R e o e reports by Touch-less
= system
S d
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Lift Traffic Analysis

1200 0¥
10, (¥
AR

Part 3 Measure

Smart Lift Control System

= 3h-Hl5e

= 01-1 2 ise

=] Fllsed

Based on the capability of the lift
system to capture key information
about traffic patterns of occupants,
the availability of lifts will be
adjusted to reduce wastage of
energy while the facility is idle.

W08 00h-20000  mOoE:00h-10:00h 12:00h-14:000 W 18000h-20:00h
Mon. ~ Fri. Totl #calls | AWT ADT Call distribwtion Waiting Tiree (in average)
[pErion] [zer] [ser] <0sEC =G |E0-er  |E0-120ser =l 20kec
Al Day D8 00h-2000h 31217 249 6.9 53,9% 4.1% 0.0% 0.0% 0.0%
Meming peak 0800k 10:00R 5843 &2 0.6 82, 1% 7.8% 0.1% 0.0% 0.0%
Lunch peak 12:00h-14:00kh V142 27 T 97.2% 28% 0.0% 0.0% 0.0%
Evening peak 18:00h- 20000k 2901 2.3 6.6 97.3% 2.7% 0.0% 0.0% 0.0%
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Smart Lift Control System

Future Development of Internet of Elevators and Escalators (IoEE.) in ICC
* Allows proactive on events and to define whom should be informed —
automatically on equipment status changes 99.49. | .
* Real-time insights in day-to-day operations and mid-term planning needs, with
full transparency on status and maintenance activities notifications.

Schindler

Equipment status

SMART URBAN MOBILITY ‘
Unleashing the Power of ’(oTi lli p—

Part 3 Measure
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Energy Management System

Use Smart Energy System to record, collect, analyze the power usage data to provide a full
picture of each trade, each floor and each time period about energy consumption.

et
q—’ T11] POWER MONITORING SYSTEM
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15 - B for Work Group 2 - UM & Excalator Syvtem 7 - Lt & Excalstar System (2015

[T E=—reveyper———

Power Monitoring System (PMS) & Building Energy Management System (BEMS)

35000

W Load Profile
W Load Monitoring
W Energy Analysis

M Forecast Peak Demand - . .

Part 3 Measure
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Smart IAQ Management

Whole building of ICC has been awarded “Excellent Class” under Hong Kong I1AQ

Certification Scheme since 2014.

Indoor Air Quality Certificate Award
BEEAZRERREN

The p below par In the 1AQ Ci S in 2016
HTRAMR2016FPNEFADHAARREN N

International Commerce Centre

BENH RS

Whole Office Building
£ AN

i,
7 /‘

=y
Vi

TR

D L2 S £
IRIBIRES
Environmental Protection Department

N ENTEE Redan
| INDOOR AIR QUALITY INFORMATION CENTRE

Part 3 Measure

DEPARTMENT

Indoor Air Quality Certificate
(Excellent Class)
SNZEREFE RS (SRR

Valid period

o
%11 __2December2018 % __1 December 2019

1 hereby certify that the indoor
with the Excellent Class of the
AT TRl

of the following location(s) has fully complied

ipudeg .
Aome [y ——

AURNT LA 138

Certified location(s)
EREE: ©

SN

Approved HKIAS 1AQ Signator
FEELTREETNERTREE AR

N
lame Law Ching Man

23 et Lol
IAQ Certificate Issuing Body Business Environment Council Limited
EAE R W E R : 4G Aoledons Copk
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g Smart IAQ Management

NTERNATIONAL
COMMERCE CENTRE

Needs for Smart IAQ management

*  Fit-out works are a fact of life in Hong Kong office buildings, which may induce dust and odour
to indoor environment

* The enhanced working environment lowers the absenteeism while boosts the workforce
productivity.

* Closely monitor the indoor air quality during fit-out works can minimize impact for
occupancies

Periodic cleaning of air handling units Equip with standalone air purifying Make use of blowers to enhance air
devices in public areas movement during fitting out of premises

Part 3 Measure 56



“Z...... Real-time Indoor Air Quality Monitoring System

With the use of 10T, AHUs are connected for real-time environmental monitoring for relative
humidity, total volatile organic compounds (TVOC), ozone and PM2.5 level.

Demand control ventilation is adopted in the office area while IAQ sensors are embedded into

the return air duct of AHU.

—
O IAQ sensors
-ed | t/‘_‘;“ N

4_%11

Air Handler Unit

Part 3 Measure
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Part 3 Measure

Real-time Indoor Air Quality Dashboard

SMART

BUILDING
Big Data

Temp [degC)

01 - Return Temp
02 - Return Temp
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powered by:
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“F...... Real-time Indoor Air Quality Monitoring System

MME

IAQ sensors are embedded

BUi|ding into return air duct of AHU
* loT connects between occupants,

building and building landlord.

* Real-time IAQ monitoring allows heath-
focus environment for building
occupants. Immediate remedial actions

could be taken in case the measured
IAQ parameters fall below the A
acceptable levels. @ Facility

Management
Occupants w
Team

Outdoor air control is optimized
without sacrificing IAQ while
energy-saving could be achieved

DCV is adopted, controlling outdoor
air supply based on the real-time
occupancy conditions

Part 3 Measure 59
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loT PROJECT 1 SRR
OPTIMAL CONTROL OF CENTRAL COOL
AND AIR CONDITIONING SYSTEN |

Collaboration with Academia

Part 3 Measure



g . Life Cycle Commissioning Works

INTERNATIONAL
COMMERCE CENTRE

Steps towards Energy Eificient Buildings

Planning
Stage 1

Push systems approach the best
Operation Stage

and TaC Stage

Ensure sysiems operate as good as intent

_ abeis
Buiuoissiwwory
Buiob-up
Investigation

Design Stage Optimize designs and selections

Make desians proper and correct

HWETIESE ”
EMSD

Part 3 Measure
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Saansne Energy Performance Enhancement Work
Optimal AC Control Strategies Q@a URaversrry

Revised Chiller Sequencing Control

Optimized design configuration of PCHWP for HX
Optimized cooling tower control

Optimized HX control logic

Optimized chiller water supply temperature
Optimized control of secondary pump for AHU
Peak demand limiting strategy

Optimized control of AHU supply air static pressure

Part 3 Measure
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Optimize the

temperature reset of
control strategy for AHU

Peak demand limiting change
strategy for chiller start up il >

Keep review and update based on annually chiller performance
Revised chiller assessment

sequencing control

© © © © o o

2015 2016 2017 2018 2019

Part 3 Measure 63
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If cooling load <1000 RT, then operating chiller 2->1

Original Control

If cooling load <1500 RT, then operating chiller 2->1

Revised Control
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pr . Revised Chiller Sequencing Control

Big Data Analysis

The multilinear regression model used in the chiller sequencing control also
have to be updated using the most recent operation data

Remove chiller

One running chiller vane

opening < 50%., and

0. -90%>0,,

~—1Nax

Part 3 Measure

Qﬂ'.mﬁx =CptC P, 6Py

where, c0, c1, c2 are regression coefficients based on
operating history data. The coefficients shall be updated
periodically

Chiller # cp cy €

1 3679.002 25518 -3.462
2 3632.291 35.282 -5.607
3 2583.231 38.515 -5.073
4 10457.785 6.401 -3.741
5 3582.208 29722 -4.199
6 4396.750 17.025 -2.367

[ The estimated saving Is about 3% ]
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“...... Further Improved Chiller Sequencing Control

INTERNATIONAL
COMMERCE CENTRE

7
350 = -
1 1 1
i i i 6
. i I I
300 - H | i ”
_ i ' € 5
[=9 1 1
£250 |- . i R
= - a A
z - N 4
£ 200 ! ~
5 i ]
&} i @] 3
Z 150 .
= + Chiller Number : 1
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ch_num

20000

4000 5
1
e 2
000 ® 3
: .
12000 > ¥
5 S
1000
0
0 5000 10000 15000
tot_load
Chiller # co ci c2
1 4192.728 21.588 -2.705
2 3422.679 27.446 -2.988
3 4418.941 37.989 -8.1444
4 9793.504 7.729 -5.222
5 5207.251 16.0198 -1.9788
6 8928.752 1.2137 -3.0327

Part 3 Measure

Table 1 Percentage of time of different chiller number in the two years

Chiller
0 1 2 3 1
number
2014 0.10% 59.80% 25.50% 14.40% 0.30%
2015 0.30% 59.50% 26.20% 14.10% 0
2016 0.40% 43.10% 31.70% 12.70% 12.10%
2017 0.10% 66.40% 21.80% 11.70% 0
2018 0.00% 65.50% 22.20% 12.30% 0
Qﬂ'_mﬁ = f:1[2' +{11 'pﬂ' + F? 'pc'd'
Coefficients are reviewed regularly and was

updated in Feb 2019
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’4" .=« Optimize Temperature Reset Control Strategy for AHU

e Find the optimal supply air temp set point
e (Original) By supply air fan speed
e (New) Calculate cooling load of individual AHU by real-time cooling load through air side sensors

e Prevent the downstream effect during low cooling demand season, therefore guarantees indoor
thermal comfort.
e Annual energy saving: 250,000 kWh

Original Control Modified Control

constrains Y
Increase set-point Decrease set-point Max: 18 DegC (Summer), 20 DegC e .
AHU VSD < 60% AHU VSD > 70% (Winter) ' ‘
for 700s (+0.5 DegC) for 300s (0.5 DegC) Min: 13 DegC (Summer). 16 DegC ' RE—
(Winter) :

Part 3 Measure 68



"'*" Peak Demand Limiting Strategy for Chiller Start Up

e Peak demand affects electricity cost and thus, there is room of electricity cost savings

e Applied area: all AHUs start at 8:00am simultaneously which would result in a peak in
demand curve with high probability

e A deep analysis on the impact of morning peak demand was conducted to evaluate
the possibility of reducing electricity cost, as well as energy consumption

Chiller current and load profile in CLP online meter

Part 3 Measure 69
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...« On-going Commissioning Works for AHUs

Reliability @(Performance)

Planning

",
’
0
e
‘e
e
2,
s,
e,

,,,,,, S CEnergy Efflclency>

@ ............. (AHU I‘Ebom)mu

COn-goung Cx)
°
EMSD
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YVV V V VYV VY

Part 3 Measure

On-going Commissioning Works for AHUs

Reliability improvement

Reliabilit
Improve energy efficiency et ®CP°"°{'“3“°°>

. ®
Performance improvement (
On-going commissioning S
'@ """""""" (AHU reborn)

Predictive maintenance
Get CONNECTED O&M‘

Data analytics @

Lift cycle improvement

On-going BB Q7 E (R Air Handler

Energy Monitoring

commissioning System

Reborn Project
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Drvanana Air Handler Reborn Project
loT Based Energy Monitoring System

On-going Air Handler

commissioning Reborn Project

e Provide continuous retro-commissioning for the HVAC system

e Better optimization of energy saving and comfort

* Further saving real-time energy costs by weather forecast

* Help condition-based maintenance by machine learning algorithms

* Achieve energy conservation by enhanced operation control strategies based on
past operational pattern and real-time data

 Real-time data visualization and big data analysis (trends of cooling load and
energy profiles) allow the identification of needs and improvement
opportunities across time and seasonal changes.

Part 3 Measure 73



gur Air Handler Reborn Project

1% 2§
NTERNATIONA
COMMERCE CENTF

loT Based Energy Monitoring System

* AHUs are connected by loT devices, SMART pressure independent control valve.

* Real-time data monitoring includes air volume, chilled water delta temperature & flow rate,
cooling energy and power consumption.

* Day-to-day energy consumption of air-side system is monitored closely.

~
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i ﬁ
=1 P =

!
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il Smart PICV”
|
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¥

Air Handler Unit
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Air Handler Reborn Project

iency Dashboard

OMMERCE CENTRE
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g . Air Handler Reborn Project

INTERNATIONAL
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Big Data Analytics
IMPORVE COMFORT |\{pORVE ENER
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AL annn Air Handler Reborn Project

NTERNATION AL
COMMERCE CENTRE

Big Data Analytics for On-going Commissioning

To identify energy saving opportunities & implement on-going commissioning

Before " Instant Cooling power (kW)
| |

]

N ey

After

A A
I.f b ¥ ) | Taa e t.»-.,m--
y L | | L] i\
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AL annn Air Handler Reborn Project

NTERNATIONAL
COMMERCE CENTRE

Big Data Analytics for On-going Commissioning

* Retro-commissioning the system based on the load trend analytics.
* By simulation algorithm, we optimize the flow control to achieve energy saving but not
affecting the comfort level (return air temperature)

Cooling Load (kW)
Peak cooling™™ " """ L
load » 3
reduction W e 9y )

42% i }

| i AdM

- e — - 4=mmm Return air temp
= T e R R
=) f S ——
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Big Data Analytics for On-going Commissioning

Cooling Load (kW)

Cooling Load (kW) Cooling Load (kw)
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Air Handler Reborn Project
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gzt Air Handler Reborn Project

INTERNATIONAL
COMMERCE CENTRE

Big Data Analytics for On-going Commissioning

Continuous Improvement through Analytics

monthly Performance Analytics of each floor

eoEEE——— Performance Monitoring

* On-going energy saving monitoring;

* On-going Commissioning;

* Proactive maintenance action;

* Quick fault detection and diagnostics;

bl
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Air Handler Reborn Project
Big Data Analytics for On-going Commissioning

Real time data
collection

analytics |

Data

Analytics and Decision @ datacenter

Analytics through pre-
set algorithm

K
?eedba:e“‘e(\‘
.\((\Q‘

l loT sensin g

device device evice device
AHUi I AHUj I = Deep Learning through Neural
[ I ) I Networks (testing)
: - At site @ ®
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. -] = smart loT I \©
deVIce lnpg‘ayer Hidden QOutput layer
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Automatic Fault Detection and Diagnostic
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Air Handler Reborn Project

Automatlc Fault Detection and Diagnostic

Some algorithms include:

* Detection of AHU/valve status/fault
* Detection of actuator modulating status/fault

* Detection of temperature sensor status/fault

* Comparison of air/chilled water temperature for consistency

Configuration inputs

[ >

Part 3 Measure

Detection
(data from
various sensors)

=

k DlagnOSIs

process —

Proactive diagnostic process helps diagnose and |soIate faulty operatlons

—>

Smart loT devices with built-in automated fault detection and diagnostic process are employed

Passive diagnostic process helps identify the failure in order to improve ACTION time

ACTIONABLE
information
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AL annn Air Handler Reborn Project

INTERNATIONAL
COMMERCE CENTRE

Cloud Technologies

« Emerging Cloud technologies are used for data acquisition, analytics, storage;
which benefit in faster setup, flexible resources and economies of scale

* Enable us to do data-mining in cross databases

* Enable us to share data in various applications to enhances our services

Intelligent Connected Building Stack

Smart Davice Connection Cloud platform Application ux
E & T @& O = i
™1 L LT
\ Deep
1 Learning

!
@ ACTION

Edge Compuling
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Part 3 Measure

Air Handler Reborn Project

Ehergy Saving & Payback

Energy Saving of one AHU in August 2018

809 kWh
HKS970

Annual Saving for All Office Floors

65 Floors
> 3,005,000 kWh

HKS3.75 million
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Summary of Air Handler Reborn Project

Retro-commissioning of HVAC system beyond chiller plant is not easy, but we did it

Result achieved in the area deployed:
» Cut Peak kW by 40%;
» Estimated energy saving over 3 million HK dollar after applying to all office floors;
» ROl 1.3 years;

* Emerging technologies were used:
» loT technologies
» Cloud technologies
» Big-Data analytics

* Provide a retro-commissioning model for existing buildings

* Not only retro-Commissioning, but an on-going Cx solution

* Energy saving, but not compromise in human comfort

* Quick deployment and result model through emerging technologies

Part 3 Measure 85
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Demand Response Programme

CLP’s Bi-lateral Demand Response (BDR) Programme

ICC joined the Bi-lateral Demand Response (BDR)

programme launched by Power Company - CLP
for reduce electricity demand during CLP peak demand
hours and achieved 463 kWh saving as well as acquired

an incentive cost of HKS6,685

Peak Shifting

Demand Response Helps to Trim Peak Demands

Peak Cutting

Daily Maximum Demand

CLP@+E

Critical Peak Demand Appears A Few Hours in a Year

- -

S — & v

E E

a — — @ 20 330 a4 50 00 80 "0 05

a a Oy

yoors :
MBEFELR
Time of Day Time of Day Enerav for Life CLP @ an

Event Starting| Duration| Execution Participated Incentive
ID Type Date Time (hr) Status (Y/N)? Payment (HKS)
AP-DO-170822 DAY-OF 22.08.2017 1400 2 Executed Y 6,165
DR-DA-170821 DAY -AHEAD 21.08.2017 1800 4 Executed Y 520

Part 3 Measure

Total: ' 6,685 I
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Rrsnzes Low Carbon Programme

#CONNECT2EARTH

=) | ‘-: RER BRTER )
O A ] t‘m L‘R —_— /J\ B% Environment Bureau EMSD

EARTHHOUR.HK \off g ENRE#I 2018

{204 REDUCE : .o Energy Saving Charter "
B9 RETHINK )
S ‘@ ARHFERSI - RETREE

. REE 3 BHER TN IR (EHEaes2018)
30Mar 8:30pm | cumee THe way we e p——
fevos (1) E2018F HF6AEOAMM « HEATHRRASEREL24T26H 2 |
(2) #£2018568 £2019F6 A MM - RETEANBREES | LARKBAER
RESEURERAES SHE—/\6 3 mgem&e (mﬁ&ﬁ—:ﬂmﬁﬁﬂ:%lafﬁﬂ CAPEE) RRE R
LOW-CARBON OFFICE 1S COMMITTED TO WWF’S EARTH HOUR (3) MBI/ B StE IR, B AOREINE -
OPERATION PROGRAMME To " /ide participation in saving energy
we support the G 's Energy Saving Charter 2018
837 Townes We
T s pledge
E,‘_’_.‘_.-‘:_E-E’.’.E‘:‘ (a) maintain average indoor air temperature between 24 — 26 °C during the
‘] 39 S ey o v summer months of Jure to September in 2018;
m s {25 i ‘-— (b} switch off electrical appliances & systems when not in use and procure energy
1007 sine 2009 23 of D 2006 A )y %, "‘“" Y efficient electrical appliances (such as those with Grade 1 energy labels, fridge
. : & ’ ’ 7 3 with door) & systems from June 2018 to May 2019; and

4™ N ‘“. m "W - () engage staff / students to adopt the above energy saving practices together.
SRR

HERDENANLT - FARCENNIN
AERBES (2 AFLH0

o polcies o
umate change pobcy stawments 0
B (]
the ks i opportmities that
e change prmemes to S o et cfices S 2 3
rmeiiraton fratudoy
%, e in 201 caly 32% of
fices comi i
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RENEWABLE ENERGY

Collaboration with Power Company
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Home

March 28, 2019 (Thursday)

Renewable Energy System
HK Government launches Feed-in Tariff Rate

Categories «

Photo Gallery «

Home > Environment > Feed-in tariff rates set

Feed-in tariff rates set

April 17, 2018 m

renewable energy system concerned.

Features

1
The Pow n\ an g Kom

2019-20 Budget

Feed-in Tariff (FiT) Rates

FiT rates will be offered according to the generation capacity of renewable energy power systems
(REPS). The FIT rates effective from 1 January 2019 are:

REPS capacity (kW) (Note 1)

>10 -
=200

>200 -
<1,000

FiT rate (HK$ per unit) (Note 2)

$5

54

$3

Part 3 Measure

T cLP@+E

The Govemment has decided to set the Feed-in Tariff rates at $3, $4 and $5 per unit of electncnty depending on the generation capacity of the

Key Information

Under the post-2018 Scheme of Control
Agreements (SCAs) with the two power
companies, Feed-in Tariff (FiT) is one
important new initiatives to promote the
development of distributed Renewable
Energy (RE).

FiT will help encourage the private sector
to consider investing in RE as the power
generated could be sold to the power
companies (HK Electric and CLP) at a rate
higher than the normal electricity tariff
rate to help recover the costs of
investment in the RE systems and
generation.
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Rrsnzes Renewable Energy System
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Estimated 20,000 kWh Energy Generated Annually in ICC

Part 3 Measure
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Energy Efficient Optimal Controls and Smart Energy
Management of Buildings

- 1(C Case

Shengwei Wang
Chair Professor of Building Services Engineering
Building Energy and AutomationResearch Laboratory

Department of Building Services Engineering/Research Institute for
Sustainabte Urban-Development, The Hong Kong-Polyéthnie University

beswwang@polyu.edu.hk

Qb

Our Sysiem Approach towards Energy Efficieni Buildings

optimized operation and comrol
} AR 4T A
Operation Stage =
AT Ensure systems operato as goodas intem
BATHI HER B 5 EAT ORI RIRR S HIE
optimal on-site atlapiive commissioning
Construction and T&C ‘ BRI P 3
Stavejifi T FIFRRB B Construcy/install Sysiems correctly
EHRGE T3

BT B Make designs proper and correct

llllllllllll% designs and selections
Design Stage T LA R0k A AT IR AL
TE#E R

Part 4 Performance

1,000,000 kWh crergy

consumption is saved due to the
modification on the secondary
water loops of Zone 3 & 4

607,000 kWh, (ahout

28% of annual energy
consumption of chillers and
cooling towers) of the cooling
system will be wasted when the
lowest frequency is limited at 37
Hz

~=00 Key Energy Saving Performance Highlights

2,360,000 kWh, (about

51% of annual energy
consumption of chillers and
cooling towers) of the cooling
system can be saving due to the
change from single speed to
variable speed using VFD

3,900,000 kWh
[allﬂlll 7%] of the total

energy consumption of
HVAC system) can be saved
using PolyU control
strategies based on the
original design
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.« Key Energy Saving Performance Highlights

Q THE HONG KONG
q 1()[YTI ( HNIC UNIVERSITY
T A

Saving ﬂ]’ ﬂﬂ.figll oplimization dimproving the sysiem configuralion and
séleclion)— compared with the original design. Aboll 3.5 M per year

Saving by (onirol Oplimizalion — compared with the case when the HVAC
system operates correctly as the original design intent. 3.9 per yéar
SAVING by confinuolls comimissioning and oplinizalion :

About 3.0 M per year

The Annual Total Energy Saving is
about 10.0M kWh .
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Energy Saving Performance

R 55

INTERNATIONAL
COMMERCE CENTRE

6,000,000 kWh

5,000,000 kWh ‘ ‘

o HHHHHHHHHHHHH HHm

000 000 \VQ

z 5 E E
6 m2017 m2018 m 2012

o) —
2 =
m 2013 m2014 w2015 m201
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Energy Utilization Index (EUI)

160

140

EUI (kWh/m2)

60

40

20

Period

Part 4 Performance

Energy Saving Performance

Energy Audit is conducted annually. The Energy
Audit Form EE-5 obtained with Energy
Utilization Index (kWh/m2/annum) from
Registered Energy Assessor (REA) should display
the Form at building main entrance.

anIRy

m EES i EES EMSD i:l

FREHTRERR

ﬁﬁﬁﬁﬁﬁ

Energy Audit

Form EE-5
9%



Attained an energy credit rating of 37 out of 40

Key Energy Saving Performance Highlights

(equivalent to low CO, emissions)

Energy Graphs

35
30
25

20

Credits

0

Qperation Energy Credit Rating: 37

40 31 Sredits for 17.55 CO2 Emission [l

50 100 150 200 250 300
CO2 emissions, kgCO2/m2/year

ACHIEVABLE CREDITS:
ENE 31 Energy consumption start date

Part 4 Performance

ENE 32 Energy consumption end date

ENE 33 Electricity consumption

ENE 49, 52, 55, 58 & 61

Non-standard energy consumption floor area

emmenoped

%

= gim_ ol
@4 ;
< o b —
J ] H ]
E,'i Sum Hung Kal Praperties Liméted
_ ICC
by 2021 wsing 2015 as the base year

In shkp Sustainability Report, energy
saving target of 15% by 2021 (as VS
2015), 9.74% saving was achieved
for whole year of 2018
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Building Energy Performance Assessment of ICC:

The first half-vear Report of 2018

‘This report aims at providing an assessment of the monthly energy performance of ICC in the
first half-year of 2018. In this report, the ensrgy consumption data of the whole building and
the hiztorical operating data of the HVAC system are analyzed The energy performance of the
overall HVAC system and the individual sub-systems (e.g. chiller. cooling tower svstem,
chilled water distribution system. air-side system) are assessad respectively.

1. Energy Consumption of whole building

Table-1 summarizes the total energy saving in the first half-year based on the original and days-
comected bill data respectively. From the original energy bill, the total energy saving of the
whole building in the first half-year of 2018 was 367,532 EWh

Table-1 Origimal and comrected energy bill data in the first half-year of 2018 and 2017

Uit count days Original bill data | Days-corrected bill data

17| 2018 2
Tan 3l 3l 31| 3147165
Feb
Mar

May

200 | 4031823
- - 26,817 | 10394344 | 10,026813
Savings - - - 367,532 167,532

Part 4 Performance

— DTetal comsummption-2017 B Teml comsm ]
=45
540 e
535 —
LR N 25 ’ /
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T Feb Mar Am May

Figure-1 Whole building consumption in the first half-vear of 2017 and 2018
Figure-1 shows the comparison of the total energy consumption of the whole building berwesn
the first half-year i 2017 and 2018. Significant emergy consumption reductons cam be
obzerved in Jan, Feb, and Apr. In summary, the total energy consumption in the first half-year
was redaced by 1.9 %

Table-2 Energy Consumption of Main systems in the first half-year of 2017 and 2018

7 2018 .
%r.e‘{g_\ Enargy
End-users T | Saving
Consumption | Percentag | Consumptio | Percentag M Rate

(M EWE) N o (MEWE) . EWE)
HVAC 1188 61.23% 11.65 61.21% 0.23 183%
Limz & 463 308% 436 n3e6% | 008 | 1988%
Lift 187 14.79% 182 1483% 0.05 L63%

Whels — — "

wuilding 1939 100.00% JLAE) 100.00% | 037 | 180%

The total enargy consumption of the whole building is further broken down into the individual
consumption of different systems, which provides more demils abour the energy usage and

energy savings, as shown in Table-2. All ensrgy consumers of ICC are classified into three
]

Energy Saving Performance

Regular Building Energy
Performance Assessment Reports
are conducted by PolyU. In the
report, energy consumption data of
the whole building and the
historical operating data of the
HVAC system are analyzed. The
energy performance of the overall
HVAC system and the individual
sub-systems (e.g. chiller, cooling
tower system, chilled water
distribution system, air-side
system) are assessed respectively
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Development and validation of an effective and robust chiller sequence
control strategy using data-driven models

Kui Shan, Shengwei Wang *, Dian-ce Gao, Fu Xiao
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ARTICLE INFO ABSTRACT
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1. Intreduction i, which s validated This technal-
gy takes the advantages of two cooling load cakulation mﬂheds.

11, sacigrouna methods sufer fam

s the largest energy con sumers in cenizal air-con ditioning systerms,
the energy

systems_ and there i a stong potential 1o

modal
Systematic emors, the fused cooling load could have better sccumey
21, Cther available sirats 4l
Lagrangian method |51, genetic algerithm 61, differential evolution
akgcnmmrﬂ method [8].

mncrmrcmdmunmg![smbyenmn(mgﬁ)e:fﬁ(\m(ycf(hl“ers
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Optimal chiller sequence control, also known as optimal chiller
koading. plays an important role in enhancing thechiller eficiency. In

 these h licated od

Seage on schillr

[e—

 hillrcumet.
Volillr vase e
Ty sapply <hilled e emperature

.t cvess aurmber of aperating chillers
0 the measur cocking lowd

Fig.2 togiof e prsed chbr aaence ol 2oy

difierence in operation conditions. Since the bend ar the peak of

oFAS m and consists of 108 foors s divided ino three parts: 3 car

minnh:lurer.)ﬁ'ibgdiﬁ curve isnot dear in

sk ering messurement erfors, it may not be practialor nacesany
to control chiller sequence through optimizing PLR at its optimal
rang spedfied in manUBCTUTeFs catsIog Gat

32, Chillr vane apening
A constant speed centrifugal chiller maintains s supply chilled

ater temperature at the set point by adjusting ifs refrigerant inlet
suide vane opering and hence it capaci. This mears tht the vane

park (24,000 ) Roar, .
which are located between the gnundﬂnnrimm!ﬁmﬂnnr and
the building tower (230,000 '), whichconsists of commercial offices
and asix-sarhotel on thertop fisors.

Alarge and complex air-cond icioning system serves all floors of
this building except the hotel on the floors above the 100th floor.
Fig.§

Table 1 shows specifications of main equipment in the system. The
sixhigh voltage centrifugal chillers (3 phase. 11,000 V) are designed
to supply the buiking with chilled water at 55 °C Each chiller is

opening should opers
e b the comelaton between chlr P and 5 vt opeire
using in situ aperation data. Obvioudy, chiller COP is maintained ata
high level when the vane spening is higher than 40%. Inather words,
the chiller is operating at its highest efficiency if ics vane is widely
open. The curve shape in Fig. 4 is very suitable for optimal control
since COP s not sensitive to the vane apening in the high eficiency
rang

buiding

Iirg! J'nmg! capaity and cannot be implemented easily in common
(BMS).

thecantral i uncertainaf

are commonly wed to il he The control of

mmqm-my. ihese complcec conolsegesare

m ‘averall effciency of chillers.
I the chillers are atl

To addres these issues, Ihe Fault tolerant control method can be
d (3] Inthi

efficiency orfail o ulfill th I

tions, chillers usually operate with ummrﬁmmnrwrnmum
(COP) due to the use of over-conserative contrd strategies. Thase
strategies force extra chilers to operate, resuking in a low partial load
ratio (PLE] of all operating chillers. They alsa increase the eperation

to sensor developed hased on typical strategies using basic
principles.

1.2, Typical chiller sequence control sirategies

Different method:

time of water pumps, which frther
ofthe chiller plants.

the prablem. For instance, data fusion technalogy [2] is used for chiller

" Cormepanding . l: 862 6SSKtS b | EQ2THE1
s bemwangpeiy ik e 15 Wang.

et koo 1101 01600 5
(6 5805,5 2071 s BV, Al s s

Typical measurementsused r chiller sequence controls are marked
nFg.1

121 Gl watetempacure bsed quece conrl
e method detenmines chiller ON/OFF based on the return chilled
perature [10.11] I the retum chil
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a d
validation test

41 The building and it air-conditioning system

“The proposed strategy i walidted by an air-con ditioning system in
the tallest high-rise building in Hong Keng, The buikding hasa height

T R

Rel Dt

= Manlac s Dato

s .
R

a chilled water nd water pump. Bath
of them are constant speed pumps, and their on/off are interdocked
with chillers.

Eleven cooling towers of two types (types A and B) are used to cool
the eondensers of the chillers. They are equipped with variable peed
fans. The six type A cooling towers are controlled by ane variable
speed drive (VSD) system, while the ather five type B cooling towers
are controlled by another VSD. Their fan speeds are modulated by

set

Chilled water is supplied to three sectors containing four zones as
marked with A, B, and Cin dached rectangles in Fig. 5. Heat exchangers
are used tosolate child water for indivicual zanes in onder 1o aveid
high pressure in water pipes caused by the weight of water in riser
pipes and an higher floars.
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Direct chiller power limiting for peak demand limiting control in
buildings—Methodology and on-site validation
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mmg{m!\wmmumﬁ@mb} -)‘mgmﬂnr;pcﬂm

Tt paper s crpmed s follores: S 2 tame of VST Typeally, the speed
peak demand during chille sardng periad baed on real aperation mum:memmmmmmwnvmmumm
sy data of @ super large H/ for a high Fuide.

Building, Secrion 3 desextbes the proposed dinest chilks powes lmiting ncnmmlmm.mpcn),lsmemmm;cnmmlnxmm.

conmal strategy for paak demand ImIIng. Setion & pEsens the ar.
sangement of on &i%and simolason validation e, which inchudes the
super lasge HVACsystem, a dyname sim ulasion platioem baik based on
the same super large HYAC wsiem, and e elecincity aif wed in
elecmmeny bl Secton 5 presants e validarion Tew resuin and dk-
evsmions Serion 6 presents the eondusions.

2. The problem of pesk demand during chiller smring period

The mquencing commal of chillex: & enmman ly hase an el Sme
sooling lead ad eapacty of chilles [17] Specifieally, whan cocling
1oad ineraases and the mument running chilles could nat provids af
ekt capucky i il e cequced ool b, e coctrd syt

idling chlles. This newly sried chilles will ran to0 &
m-mmqum, 0 the st fese minmes in ander o quickly acheve
the supply chled waser tampaatim set palst. Congidering e fact
that e prev ing ekiliers have alraady been fally kaded, all
the opesating chillers will be ranning at fier maximam capacitiss
dutog thus period. This would reailt i a high poower G dfora short
period after the chillr sured o fuchim exs parieulary In
HVAC sistams installed with constiat speed chilless

An mnalyls was conducrd basd an one year operaton duta and
electteity meser dat of 2 highiz bulding. The ekemicty cost of the
whole bullding 5 divided (om0 23 bill aceoums, uch e chasged -
pasasly. The bl aconunt which cos% oSt The oot ansIS of the 41
Iarge conmant pasd cenmifuzal chillers fox alr con Aitening.

The analysts was focsed on the peak duys of two mosth In 2015,
nepresenting difierent weagher conditions. The dara of pesk duys In
Februry and Miy as shown 10 Fig. 1. 12 ¢an be seen tha the toml
power damand of all runn g chillers aheays gos up Anmatially after
a chillerctarted. The pank demand occurved 2 1530 on the peak 42y In
Febroary, and at 830 on the pak day in May There ae o ather

pewes prdlle af e e challer
sumber @i nor change. BaT e e Small ks Were kower 21 the
e oeaurred I the marning afte twa chillers wes added.

T e theretore be condudad that he sleaaty cost woaM be =
duced # 2 proper demand limiing coated swasesy s applied during
chiller stastiog periods.

3. Proposed disect ehiller power Imiting contral strategy
21, Copacky eaerod of conrifapal chilers

‘Becamse of the high eapachy and efficiency Shey can prwide, cen-
arifugal chlllers are typically uaed for large bulldings, Beries or v
dissriess with lage onaling koad for space cnling or preduction pro-
casas. Since the cnling boad 15 sheays varying, the amomnt of cooling
povided by the chilles b o be comnolld aceoedingly. A

eing that VSDs ean be mied as sl marmers, which ean woid 100 high
eleic crmat during dhiller stanting perisd

€) Use hox g bypas vabes

The bot gas bypass process & e T prow compmssors by
‘avalding surging ar xalling of cmprassars in low koad condiias The
ot g from compeessor discharge port 15 recirculated back dnto e
ewporats, and se hot gas bypass vale b wed 1 conol e amount
of bypassst refigens The wme of ths memhod shoukd be avided
ehumaves poadble, bermue the recienlued sefrigast g genanms
5 coling effect, bt has already oo mumad eleewicky in

process.

32 Dvwerehfler power beng conal

By adopring an effective sok chiller stasing method, the deweloped
sraegy In dis smdy slms 0 rodues pesk demand during chiler
sring ‘it 1mgact on nde
an-eonamoned gpaces.

Fig 2 showes the consept of the proposed direct chiller powes lim
ing cooerol smawgy. The srategy comslas of thoee g (1) sarta
chiller narmally, (2) lmk e power consumption of the previomly
runng endler(s) while ootmuoUAY ehicking Supply chlled water
emperatire, (3) remove Sie lnitation gradually.

Upon e requst of adding a hller, cne of the idlingehillers s gt
a0 cperation immedizdy. Mesmebdle, o lmimston & added o all
e previcaly apezazig chlllrs o rod e Sl powes cocsmmprion.
A COMTENIT E Wy hes + 1) < @ < 00K, WA, N 15 the pre-
\ma, operating chiller umber) & msed © messure the lmimtion,

aehish ks defined i be the ralo of e alloved it e
0 e rmd hller ponwez. Tn this way, the power of a previoesly
ming chilless will mot be bhigher than € @ (where, Gy Jmnnq
ehiller poneer). The Hmitaion cannet be placed on the starting ehiller,
becanse i has & ron at fts full capacky in order 1o guiskly aftain the
chilled wazer temperame setpoiin Honeever, e curpan capacky of
#1¢ previously cperaing chillers can be lmlied 10 achieve 2 ke 0
demand of all chilers.

prarmy of nthe
¢ be higher than sedueing eleasicky cox, e supply chlled
wiker temperamre & used as @ coostraine In Se proposed enmeral
smategy. The tenperature b Sequmdy checled at a conaln sapling
pesiod and compared with s i-poisi. I the mmsuremen: & bl
i B x.point by AT, the consmaint on chilers will be reieaset by
cerain degree which & desermined aceoeding to e delay time and
speem charswrimon 1f e lmbaion b oot complenly relesed
periad (), & will
The s chasen based on fie demend interval of deericiiy tarif and e
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Development and validation of an effective and robust chiller sequence
control strategy using data-driven models

Kui Shan, Shengwel Wang *, Dian-ce Gao, Fu Xiao

[

@

ARTICLE INFO ABSTRACT

rse—

b e 201 Homever, tnred practre.

v i o mand e 14 By 2006

[ —
[ ey ———

may be
cmapunssmeoz devebpe The arar g innoveshedy uole esc hillrs ke gukde ane cpening; &5 G
parscutasty

eduing e mnumxmmmmmm nm 3 Nt i Bdng. The STy b compared wih

ol sumpuemce con el ) the proposed
Chtrnal clullie oy TRy tothe in e coobng.
J— ey e plam s 1he
A ter € 2005 Brevier BV AN rghts menved.
e e
e at——
1. Introduuction [, This techned
gy takes the alvamtage: of twe coaling Joal calulation methods.
1.1, Barkground Akthough ies ar madel
tic e rars, the fued aling Joad could have better accuracy
At in centml i 12]. Other ava bble stragies inchide partice swarm aptimizatian [4].

ry air-
aysems and thereis 2 mmml 0 reduce the Snsrgy snzng
Som o g af chill
nl.
Optimal chiller sequence cantral, abo knawn & optimal chiller
lading play an iparan sl in mlumtledlllﬂeﬁcmry In

Lagrangian meshod 5], genetic algarithm ] differential evaluian
algurithm [ 7], and sinchazstic contzal method (8]
Hawever, these technologie: imvalve mplitel ape'utw.ms and

awsll-deignsd
= commanly s to falfl memm Jasd demand J'hecamula[

1 pacity and cannat be i @mman
buikding {BMS). BMS engi dop

2ho fn them i oy are less bogicdl
b h ies inraczie and 3% wncermimaf

Y

Beomes they afiectth
heaveral ffidency of dillers.
the chillers ar= not well sequencerl. they may sither apesae 2 low
dfficencyar il @ fulil
Sans, chillers umlly oper e with kow cosfidenss of perfrmanee
(COP) due 0 the use of over-conservative contral strategies. Thase
strategies faree extra diilkers ta operate. resulting in 2 Jow patial load
ratia [PLR) afall aperating chillers They akia increase the apemtian

Ta adkdress these ismes, ﬂ|e Bt talerant sl method cinbe
used [9] In thatis mlerant
t0 sensar ermors is develaped based an typical strategies using hasic
prindple.

1.2 Typizlchillr = quece control strategies

fime afwater pumps,

af the chiller planes.
Viarinus acvaned srategies e developed by researchers to sahve

thepmblen. for insance, da fision technalogy 2] is wsed for chiller

furdher increses v

~ ooy e Ted: + 35 TR L + 850 2TME 1S
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Typial el for chiller seqy marked
in fig. 1.

1.2.1, Chilled wiskr temperesture besed sequence contel
The method determing ciller GNP b anthe return il
water MO1LH the watr
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peperis g inf et Secion g
propased effective and robnust chiller sequence mmtral sTategy.
m;pwdsmmmu‘dmammmmqawwcmlm

dlaxd i
he ikl i air candit -
dlied well=
memuMemw;mmedhvmmmmm 5 presens:
amdl tim inted applia-

i of the et platfarmis 2 using in s
dnuﬂapmm dam. Section 6 lhustrazs the compsizon and discus
shom m the Fellerwed by the

2 The proposes effective and rbust chiller sequence
omtrol sraiegy

g1 et - i Fig. 2 dhescribes the Jagic of the prapased comtrol smagy deveoped
Sar 2 chiller plantin 3 high-rise buaMling, Whether to stage an 2 chiller

depends an the electric curments afoperating chillers, vane apeninzs,

higherth : i dllerwi slonlf  and supgly wiater Specifically, a chiller & ot
ithecames Jawer thin a predefined min mgchilerwillbe @b d an when the afall ing chillers have heen
suged ot This method ngm,wenesamemwlafmmymued e the full ke currem: fr 2 certain time thieshald This avaids fre
water pumgs o ermuse that the mtum chilled war terpentare 83 gquent chiller an-aff actions. The full baad @nditions of the operating

[re—
precise mar relidhbe dueto its complexdty in pracscs.

12.2 Bypesswater fiow bese sequence control

This strategy wiiliz=s the water flow and he flaw direcanin the
ypass fine [10.11]. H fhe byposs water flow exceedds the design flaw
afa chiller plare. 3 ranring chilles will be staged off I the flow i re

chillers are firther comfirmed by mantaring their vane apenings. By

menitaring he temperature of supply chilled was to all ndidad

ly. i the chillers

‘cnnot satisfy the coaling demand, the supply chilled water Empers-
e will be highss than i set puint.

‘Whethertastage affachill isdetermined hased am the chillervans

i ling Joael The lagi i Hiller

versedd an idling chille

afth hasis

ar relizhie in practice becuse the bypas water flaw abo dpendsan
praper cnal of secn dary chilled water pumgs.

122 Ohillers catrremt o p e iz squenice comrol [ 10]
Chillers’ current ar ower consumptian Gan be 2 rdidble indicatar of
diller caling koad. This strategy stages an anextm chiller ifts crrent
o power consumption is near sheir rated values, and @ sages of 2
i f— on sl This mehod

lexs than 6415 Thiz saves compustional resrces and may avaid
suging aff chillers unnecessarily. The contral strasgy Sen predics
the maximum aoaling capacity af the chillers with ane lexs aperating
ehillerhy a data-drivenmadelin Exq, ). Eq, (2) uses the multi-fnearre.
ression method [12], which s 3 e of machine leaming algarthi,
duen

predict the

i trained] using chiller ful knad operasan dita with 2 vane opening

" chiller COP
Iy with its aperating comelisons.

1.2.4, Tl enolng boved bsses sequence comenol

This strategy determines the number of operating chillers by
mparing the maximum cpacity of chillers with the cosling laad
[10] I etimates the chilles coling Ju by the chilled water flow andl

they may have

Qonmes = I[P, Pt

where g ¢is prediced maximum aoling @pacity of the ith chiller,
Puus AP, e the evaporating anel condensing pressreaf the ith

the difference etween supply and return chilled wasr
as demonstated in Bg. (1). Although this srategy is consideed as the
Best strategy in principle [10], i precvian is vuinerdile to mezsre.
menterus axd uncerainges |31 0]

Q=g Mu (T

where (15 the caaling Jaad, o, s fhewater specific heat, M, is chilled

dller, and bm(-) represents the mati-near regressian
model

L CHhiller vane apening vs energy effidency and loai—an
insituvalidation

This section presents heevahisan an the key parametess thatare
dlas simple and refidile il kr efficimcyind dy

. LR md chiller vane

Water o, 0l Toysa 20 Tyya e aTeTeturn (evapantar

ing in situ op Twa parameters |

13, The proposed strstegy and itsimovation

21, Portial load ratic

PR is defined 2 the ratio afthe actual refrigeration (or coaling) load

This paper prapases n efecsive and
the methods. The

ofa chiller 1o i

0P can be achieved by amalling 2 chiller to aperate 2 its optimam
heyh e, Fig 3 o comvelasi

o5y
decigans and e hod £

in lterature. This i mainly achieve by it wse afinket gude vneas a.
manand reliable indicair of the chiller eficency. Although & &
‘marmally available in centralized multiple contrifuga chiller plns, its
e in chiller seguence aonial is ranein both Ferazire and pracice.

PR
etweenthese two variahles afa chiller in the stucied Building oy using
in st aperason dita md mamiacturers milog 423 abtained from
et acomnding to the ARI standard 550/590-1958 [13] The COP of red
operasion daza is kower than tha in manufacairer's cazlog due @
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Hong Kong

Category I - Commereial Buildings - New
Intermational Commerce Centre
Herg Koag

I i1 the desi

G A
12 apentiog of enenyy-efficet beidrgs

L%
o

......
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Award Zhgl)élﬁtli-(ljc;\norable Excellence (HKAEE) Programme (LOOP) Productivity and
Gold Award Quality Award 2014
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EM S D The Government of the Hong Kong Special Administrative Region

Part 4 Performance 107



Awards and Recognitions

Wirma szl
Asia Pacific Best Managed Sustainability Program Award iRk O B R ?’iﬁ}ﬁ!ﬂﬁt&m.i&;ﬁ |

Winner Hong Kong

Hong Kong

$

{sia-Pacific Facility Management Awards | i BRBEERFERSTS Green Organisation Certification Green Organisation Certification
2018 £ SHING e bNY ket i " =
= : — fin Bt =% v .
2 0 ol Af \ U HE ' |||' =
Winner : B "% ?‘ ot 4 . ] Energywi$e @"’ }
; | *'{- : y Certificate 7
anagement Services Ltd 1 ] -~ L e l‘ =t l l
T L 4 ’ S bad
‘ ‘ j ‘ ‘ ' ‘ J LL v l t ‘ MREMEREARAT - BEREBES
" ! ' | l i L d ) SRR ATRAT - B S || Sun Hung Kai Real Estate Agency Ltd.
e ‘ International Commerce Centre
> A S Kai Shing Management Services Limited |
i 8 i A i International Commerce Centre ‘

CLP Sma:t Energy IFMA Asia-Pacific Facility Management Awards 2018 - _—
Award 2N1R | 7 = §§

= = == |

|
HONG KONG Q-MARK SERVICE SCHEME
CERTIFICATE

Green Organization Certification - EnergywiSe &
Carbon Reduction Certificate

BIFM
AWARDS

LY COM D
Kai Shing Management Services Limited
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(Excellent Class-whole building)

Caring Company Certificate
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Conclusion
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Highlighted Green Initiatives — Energy Use

%" * Management System:

&
* Energy Management Policy o (| BER
* Energy Management Plan A BEAMPlus

2 IREY

PLATINUM

* Appointment of Energy Warden
* Energy sub-metering and BMS and data logging system

* Carry out Energy Audit more frequently (Bi-yearly cycle
instead of 10 years)

* Comprehensive data analysis:
* Energy Use intensity (EUI)
* Abnormal Usage and Peak Analysis
* Energy Saving Opportunities
* Continuous self-Improvement in energy use

* Assist in setting short term long term energy / carbon
reduction targets

* Building retro commissioning and ongoing commissioning
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