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CLP Climate Vision 2050

CLP’S KEY TARGETS AND COMMITMENTS

5Y 2050

) Achieve net-zero GHG emissions
across CLP's value chain

ra

B NET-ZERO

Focusing on
emissions
reductions

) Meet science-based GHG P Phase out coal-based assets

emissions intensity targets

01

COzE/kWh

84,

from 2019

Accelerating 0. 3 kg

the phase-out C0,e/kWh

of coal-based
¥ 52,

assets
from 2019

Utilising
credible
offsets from
2050

—~
Source: CLP Climate Vision 2050 (Link) ‘


https://www.clpgroup.com/content/dam/clp-group/channels/sustainability/document/decarbonisation/clp-climate-vision-2050/full-report/CLP_CV2050_2021_en.pdf

Smart City Blueprint - Hong Kong Government CLPe

SOLUTIONS

RERD

Objectives:

« Leverage Innovation & Technology to address urban challenges, improve city Mgt. and
people’s life

* Enhance HK’s attractiveness to global businesses and talents

* Inspire continuous city innovation and sustainable economic development

Citizen: Visualize the benefit of technology deployment on efficiency gain and better
environment

Government: Drive Policy, coordinate cross department collaboration, provide centralized

Smart Smart Sma“ Sma"
Economy People
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CLP SUPPORTS DECARBONIZATION CLPe

SOLUTIONS

REIRE

Journey towards Net Zero Carbon Emissions
to Combat Climate Change
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Use Clean Electrify %he Enhance Energy
Energy Source Econon?y Efficiency




Core Offerings of CLP’s Smart Solutions

Multiple Buildings

Building Portfolio

”ﬂ'i% Energy Visibility, Baselining, Benchmarking
Measurement & Verification

Smart Sensor Automation

BMS
= Building Mahaggment Sub-Metering, Indoor Cooling &
5 E System, Monitoring and Lighting Automation, Air Quality
Automation Monitoring, Space Management

Building Scope

%\r Al Building Analytics,
Fault Detection &

Diagnosis

PlantPRO

Real-time Chiller Plant
Optimization Control

.




Al Solutions for Chiller
Optimization and Automation

9 Smart Energy
4 Connect

powered by CLP
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Common Challenges & Pain Points

REIRE

High HVAC energy Lack of Automation

consumption and Control
»  65% of HVAC energy » Manual control of chillers
consumption in buildings is or fixed chiller
consumed in the plant room sequencing systems often
alone results in energy wastage

and missing saving
opportunities

A

System Downtime Shortage of Energy
Professionals
= The unexpected » Difficult and high-cost to
breakdowns of chiller obtain professionals on
units can lead to costly data analytics for chiller
and ad-hoc repair plant optimisation
CLP @ EPE Information Classification: Proprietary | Page 11 g
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Challenges of HVAC Optimisation
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What is PlantPRO?

Al-based chiller plant control and
optimisation system

On-premise
Edge
Computing

Key Features:

®m R B ks

N

Control and Measurement Machine Detection of Report and
Automation and Verification Learning Data System Faults Chart Builder
o5 Models
CLP @ EP@ Information Classification: Proprietary | Page 13 g
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BMS Limitations on Control Optimisation

Too many variables affecting
each equipment

Equipment are deteriorating
at different rates

+

Chillers Pumps

Pump/Fan Power vs Speed

rec
WG

$ 5883388

Percentage Power

Oil-free magnetic bearing centrifugal

3
=~

0.2

§

0

20% 40% 60% 80% 100% ox HEAT ABSORBED HEAT CONTENT (ENTHALPY)

O% 10 205 30% 40N SO 60N 70N BOKX  SON 100N
Percentage Speed

How many Cooling Towers

to operate?
CLP @ ':P Information Classification: Proprietary | Page 14 g
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Chiller operate at what

ﬁart load condition? VSD control at what frequency?



Chiller Plant Optimisation using Al

r
Continuous commissioning
Al Technology <
Big Data Analytics
Smart Sequencing
\
Traditional Building Rule-based
Management Control and
System Monitoring
CLP @ EP% Information Classification: Proprietary | Page 15 g
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Awards and Appreciation
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Chiller Plant Optimization and Automation

Mg & Measure

Verify

Adjust

0
?@ Diagnose

D

Continuous Commissioning of your chiller plant using Al technology

o 5 + r‘}
- Advanced Staging Algorithms Smart Sequencing @‘ Optimised Cooling Tower Strategies

CLP @ EPE Information Classification: Proprietary | Page 18 g
18 4



Why Is Different?

Optimisation platform that sits on top of the existing chiller plant system

Actual Power vs Predicted Power

Optimisation
algorithm minimises
the difference
between the actual
power & model
predicted power

Optimisation platform |

Output: !

single values, or time series -

> Model Predictive Control (MPC) '

Measurements, weather

What Al can aChieve — : input time series I Load/generation time series i
@ ———————>p  Al-based Prediction Engine

- 7777777777777777777777777777777777777777777777777777777777777777777777777777777777777 Results in
i mathematical
Chi ”e}’:‘ plirt go nltir0| ler Chiller Plant Controller Control signals model that
that Installs Measurements, weather Database predicts the
- input time series c il power as a
. . . Measurements ontro signals H
Existing infrastructure fU”TF'Or: of the
R Central Cooling Water Buildings cooling load

1

on site
Water Return System Supply

— The Coefficient of
//,’—' Performance
—— (COP)isthen

derived

CLP@EP@ ' ' ‘ ~ roprietary | Page 21
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Plant Control & Optimisation

Al has the ability to control the following equipment

Chillers

Cooling Towers Valves

CLP @ EP% Information Classification: Proprietary | Page 28 g
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Plant Control & Optimisation

Control Strategies

T Advanced staging algorithms

&©@ OSmartsequencing

Control & Optimisation module

+$? Chilled water temperature optimisation "ot Buldng

Maintenance & Diagnostics module

Measurement & Verification
{Bﬁi Condenser water temperature optimisation »
Management & Monitoring module

29

& Pumping and distribution optimisation

]
’»,@;o Optimised cooling tower control strategies
CLP@+E

Information Classification: Proprietary | Page 29 g
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What is unique in Al optimization?

State-of-the-art technology

N\ D

Machine Learning Backed Data Automatically Generated Automated Alerts if
Models Control Algorithms Operations Deviate from
Target Efficiency Level

= Automatically build data models of the * |t adopts same series of proven and * By using machine learning models,
chiller operations to ensure that all heavily tested algorithms will be calculates the electrical consumption
decisions are made based on well- implemented on each site for the given load and conditions for
informed real-time and learnt data . L ) each chiller
* |tutilises a combination of machine

learning to provide the best overall * Analarmis raised to investigate the

combination of algorithms to machinery if it deviates from the target

significantly reduce energy efficiency level

consumption

CLP @ EP@ Information Classification: Proprietary | Page 30 g
30 4



Deployment Options

Flexible with or without a BMS



No Boundary on BMS and Chiller

36 Smardt Climaveneta Carrier Others

CLP @ EP@ Information Classification: Proprietary | Page 36 g
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Summary

A chiller plant optimisation, control and M&V solution using Al

I, S Chiller Plant
Performance Monitoring

==

* Ensures complete control of all
HVAC devices and easy management
in the plant room and allows of with
continuous monitoring of its

performance
N Chiller Plant
W Measurement and
Verification

* Measures the process on a continuous
basis, enabling real-time comparisons
of the measured actual efficiency
versus design data

Performance

Fault Detection
Diagnosis (FDD)

Turns data into actionable knowledge
thanks to a dedicated high-end diagnostic
engine, which allows access to the
operation of main Plant equipment
components

_@_ Chiller Plant Control and

W Automation

Enables automated control of all
components and continuously optimises the
plant working conditions by promptly
adjusting equipment staging and sequencing

@ Chiller Plant Analytics &

Reliability

Advanced Chiller Plant
T Optimisation

Continuous and advanced optimisation
such as intelligent staging and sequencing of
chillers, auto-adjustment of operating set
points, based on optimal performance

@]@ Chiller Plant Continuous
Commissioning and
Tuning
Ensures continuous commissioning and
tuning of the chiller plant

Optimisation

CLP @ EP@ Information Classification: Proprietary | Page 46 g
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Smart Office Solutions

Problems Faced by Office Managers

Energy wastage resulting
from air conditioners
and lighting being turned
on 24/7

Poor indoor air quality
hampers workers'
comfort and health

Lack of visibility on energy

Bulk lighting switch in
consumption data

hidden location reduces
flexibility in lighting control

Information Classification: Proprietary | Page 70 g
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Why Are These Problems Worth Solving?

Breakdown of energy consumption in a typical office

14% 15% 54%

A 4
— - \ _ \
e | Qp #
- -
| ——
— a=RA OJ
= = A \
On Office Equipment On Lighting On Space Conditioning
But how can you find the right solution to better manage these
CLP@EPQ COStS? Information Classification: Proprietary |

Al

4 Source: EMSD (2017). Energy Saving Tips for Office.



Smart Sensor €D (c ))
G0 V
/ Automation /r_' )
One-platform to provide automated loT Devices Gateway
solution for optimizing_operation and with 90+
energy saving brands Integration
B a o
H & s S
NTERNETof

72

REIRE

CLPSEC Cloud SSA Web

platform

N

Hottest Features
Smart Lighting Control

Smart Thermal Control
Room Booking System
Indoor Air Quality Monitoring
Energy Consumption Monitoring
Water Consumption Monitoring

Information Classification: Proprietary | Page 72 g
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EC Workspace — Office Automation & Control CLP»

SOLUTIONS

Space Utilization
Room booking system,

HEIRE
Energy Conservation Showcase
%ﬁ Energy consumption Solar & Smart
. sensors
people counting sensors

motion sensor & 3D Solutions showcases

P N . .
Health & Comfort I Promotion & Presentation
_ . __ L . . .
IAQ and Temperature Zoning and automation — . arge display devices at main
sensors

entrance & showcase area
control :




Smart Lighting Control

|
E For auto control lights by

Wireless hubs for centralized *  Occupancy status
control and integration e Daylight

A box mounted in the ceiling * Scheduling
to control lightings :

Lighting control modules

For users to control lights by
zone/scene through

*  Wireless remote
*  Web portal (with
interactive layout plan)

Remotes
Control devices wirelessly | Nitewkolbesinb For communicating with other
systems (if any)

Clear Communicate via RF © HVAC
Connect.

3 Wireless | to control components o *  Room Booking
Detect room occupancy and K] !

auto switch on/off the lights * Audio
J ; BMS
ses 4 -
Occupancy and e nd" ﬁ
. . daylight sensors R BAC ne ! d
Detect daylight in the room and BACnet API
adjust dimming of lights response integration integration ification: Proprietary | Page 75 g
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Smart Thermal Control

Combine temperature and motion sensors to perform smart control strategies for optimising AL S ( ' "
Sensor }\
s

1

indoor temperature and creating comfortable space environment

L

Smart Sensor

Automation
\ Smart
Qstat

Smart IR

Controller
k— Split Type = i S
] Air Conditioner — P
- Fan Coil Unit ‘ l | |
Functions: Benefits
* Control the FCU remotely via web portal * Saving the manpower cost of tuning the
* Get the real-time information of the ambient FCU manually
temperature and relatively humidity : Fast('er response to the changes of the
* Automated the fan coil unit control by ambient temperature ar?d keep the
predefineg.temperature threshold comfort level of the environment
CLP b * Saving energy by tuning the FCU based

on temperature sensor reading




Room Booking System

B RE

[ \ of Scheduled space goes to \
%

30 waste costing companies %

Web Browser Scheduler

Book room from
desktop application
on your calendar

thousands of dollars

system
Mobile App Display Panel is the amount of time 40%
Book rooms from Use room displays mins/day J of employees waste trying
= anywhere and anytime panel to quickly find to find a meeting room

and book rooms \ /
= 7 X O

»
Improve User Experience Optimise energy Boost Productivity

Catering and
consumption cleaning services
» To double confirm booking « Control temperature « Checkin through QR Scans » Organize room
» Release the room instantly and lighting based on or NFC tags management
upon cancellation real-time occupancy « Reschedule booking anywh services with
» Maximise space utilisation ere anytime simplified booking
CLP@®+E

Information Classification: Proprietary | Page 77 g
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Room Booking System

R EIREN
EC Booking is compatible with CLP SEC’s Smart Sensor Automation platform and is integrated with different features like motion sensér,
lighting and HVAC automation system to give you a whole new experiences of smart office

Smart Smart
Lighting Thermostat
EC Booking

* Lighting to turn on and off
according to meeting room
status/

* Pre-cool the room 5 mins
before the meeting

Manually check in and out/
Reservation function

Smart Sensor Commands passed through the gateway to the SEC cloud and Gateway

7 _Automation
CLP ':Pi compared to automation setting Information Classification: Proprietary | Page 78 g
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Impact of Air Quality on Staff Health

productivity can be improved by

50% o

If indoor air quality is improved

ook 50,

Information Classification: Proprietary

Source: Harvard University (2015). Environmental Health

Parcnactivvac



Indoor Air Quality Monitoring

Air Purifier

1AQ Sensor With environmental sensors, an intuitive online platform, and an

automatic Air Purifier, our IAQ solution offers everything you need
for health and sustainability.

Why is indoor air quality important?

‘ = Level of indoor air pollutants can be 5 times higher than outdoor level
= Poor IAQ hampers occupants’ comfort and health

=  Drop in productivity

= Lack of visibility on IAQ

s e e

Smant Seasor sman sensor
o somer R

Sensor 4 Jul 2020, 16:00

e SR 3 Key Advantages

« 20 ' e v"1AQ Monitoring: Know what is in the air you breathe using environmental
sensors (e.g. CO2, VOC, PM2.5, HCHO, Temp and Humidity)

Admin & Financial Area

v" Automation: Clean the air around you automatically
e 5 Fair
‘ ’ v" Report & Analytics: Monitor and track real-time and historical data

CEI—v—I—-c—/ - O /N J Information Classification: Proprietary | Page 81 g
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Energy Consumption Monitoring

Wby sl Cormamsten.

314.86kWh

o e
L o Vot

Able to breakdown your
electricity bill into....
Floor level, room level or
even devices level

/ﬂﬁ Real-Time Monitoring & Benchmarking: ® Quantify Energy Saving Efforts:
0 Visualise your energy data with intuitive, Evaluate real savings from your
easy-to-use dashboards retrofits

@Ve Detect Saving Opportunities: Find cases of Alarms for Abnormal Status: Set up
SN nexpected consumption M alerts so that you can act in time =
Page 82 4



Water Consumption Monitoring

Two models of transmitter to serve different pipe size

Model: SL1168

7 Smart Sensor
/ Automation

B

.

* Pipe Size: 25-1200 mm

* Accuracy: +/-1%
Model: SL1188

e Pipe Size: 25 -5000 mm

Data Logger
* Accuracy:+/-0.5% g8 ]

200mm 92mm

Clamp-on
transducers Water pipe

198mm

Information Classification: Proprietary | Page 83 g
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Open for integrating with range of sensors LS WQPO A

ERE
People Water Leakage Energy Fan Coil Unit Environmental
Counting Sensor Monitoring Controller Detector

®
g

Gateway

o . Combustible Infra-red
Lighting Switch Motion Sensor Gas Sensor Socket Outlet Controller

IAQ Sensor

Temperature and Respirable Suspended

Module Switch Motion Sensor Door Sensor Smart Plug Humidity Sensor Partiaibates Detector

Information Classification: Proprietary | Page 86 g
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Smart Sensor Automation Customers

Smart Sensor Automation has been deployed by 60+ customers at the following locations

Offices [l’U‘_JTL\ Shopping Malls ﬁﬁﬁ[ Real Estates
Fara L —

@ Restaurants m% Exhibition Centres 'F :CPnfr Schools
— o |_| o

ﬁlf Gas Stations @ Bookstores @ Warehouses

F

CLP @ EP@ Information Classification: Proprietary | Page 87 g
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CLPe Solutions Limited
Ir Stanley Lam

__Senior Project Manager
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