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Module 1 : BCPG, Disruption in energy sector and Where to Focus 20 minutes



BCPG: The Green Power Flagship of Bang}}%a%.'
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Our Footprints In Asia Pacific

Update as of 30 April 2020
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In this Bangkok
neighbourhood, you
can buy and sell
electricity using
Blockchain

Electricity generated by each of the four locations
will be initially used within that building. Excess
energy can be sold to the others through the trading
system.

Image: REUTERS/Athit Perawongmetha

Thailand’s Leader in Energy Innovation

T77 Smart Green Community, Bangkok, Thailand

..........



Chiang Mai University — Smart City Clean Energy

* Solar PV 12 MW * Virtual Power Plant
® 20-year Private PPA ®* Energy management system
* Energy storage system * Blockchain P2P energy trading

EV charging stations
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Decarbonization

increasing adoptions of renewable

energy to combat global warming

Decentralization

decreasing costs of distributed

energy resources

- Digitalization

. creating new values and business

== Mmodels

Game-changing Disruptions
In the Energy Sector

Electrification

growing electricity demands

V% REGULATION

1 X & 2 innovations and competitions

De-regulation

adopting new policies to promote



Technotogy Drivers In the Energy Sector
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Thailand Context
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The opportunities & Where to Focus (@ bcpg

Annual Thailand electricity spending are 650,000 M Baht

70% from business users, 30% from consumers and others

4 )
Electricity

Internet
NG /

Water




Module 2 : Basic Energy 15 minutes



Basic Energy Terms bcpg

1.AC vs DC

2.1 phase vs 3 phases

3. Power demand

4. BMS, BAS and SCADA

5. Power Quality — Power Factor
6. Power Quality - Harmonics

7. Billing
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BMS, BAS and SCADA (@ bcpg

= BMS (Building Management System)

= BAS (Building Automation System]

= SCADA (Supervisory Control And Data Acquisition)
= CPMS (Chiller Plant Management System)
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Power Factor

kVA
Apparent
Power

Reference: factomart.com

Active Power

Power Factor =
_ kW
kW + kVAR

Apparent Power

EES

Wwus + woaJltus

Active Power: 5laasy

Reactive Power: @lunisnathinaduivwuikan (8lulaasy)

a1 Power Factor a1no1 0.85 9133:00J1F3unUsu
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Harmonics

s /‘\
Waveform
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Billing - Bill Types
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Biting = Charging Elements
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bcpg

Billing - TOU and TOD

TOU (Time of Use) TOD (Time of Day]
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Module 3 : What to offer : Energy Audit & Operations 30 minutes
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Energy Audit & Operations
Solution

Version 2.0, Released on 1% July 2020
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27



ssuulWwhaAtuuINNussAa Lanlusans:uunidrnsalnsaainsadrAtuginaulatodlny
UnanJafansuinsailazns Qadlusisol

UJtum AognsUtuninou :launly ananlwau nsos:uuldumie

Uoginaneanyn o nKuNWsIU aenUs:loumWwAIKISINIU nnJutidaisasigu
Wudu vunfnnalandsu

iRudayatneanuiwwiduns:a1y Wasudursawasun: Isdoyassnlnu aennms:uu
walusonuwigunalku

MG lunisainus:uu IT ua:s:uu 10T ANUISISNBN AJUIKUNN IT ABEIQUA

agIN a0 WA Linlu§asunsilku Mudsaanlaisinsolu

Version 2.0, Released on 15‘July 2020
Property of BCPG Public Company Limited for internal use only. Do not copy or distribute this document without permission

28



gondoamumsufUaIUS:uUTWWALa:LASOIANSENIS

" GoJlaurnmiWwh mMaIqpalnsasinsaiAty d3oaiuin aunsnikangMnidouan

" Aasmsignudilduus=1 awesigulKuKSaNNWBIHLY Goindolaua:y
LauunNM:ladoya

" (WanaUrumaedl@oaiunulunismaitkao
" pan:uduslasinis luddoyaduuauu luddsnmstamuua:ds:lduva

" gion1sogInlini Preventive Maintenance

Version 2.0, Released on 1% July 2020
Property of BCPG Public Company Limited for internal use only. Do not copy or distribute this document without permission

29



nuniodcurmand

Version 2.0, Released on 1%t July 2020
Property of BCPG Public Company Limited for internal use only. Do not copy or distribute this document without permission

30




nsuunnrugms@wwhiuu Manual (s199u)

bcpg

1uA 5 Ui 15 LA 1 891Uy 13U )

KWh

28-(

nudgTwWwh kWh

Version 2.0, Released on 1%t July 2020

31
Property of BCPG Public Company Limited for internal use only. Do not copy or distribute this document without permission



e
A

A0 gunndaya .
- > n1s1€J1U
Jua: X ASJ Excel

Joyaua:Usu

M

T NN

-

cunmwWIwWwnolu
IWgIWDEIHSU perations tuns

JLAST: a0Muya

Version 2.0, Released on 1" July 2020 32
Property of BCPG Public Company Limited for internal use only. Do not copy or distribute this document without permission




nsuunnrugms@wwhiuu Manual (s199u)

bcpg

1 Uf 5 Ui 15 uif 1 59luv 13U

kWh

- I . l . .
21-09 23-09 25-09 27-09 28-09

nudgTwWwh kWh

Version 2.0, Released on 1%t July 2020

33
Property of BCPG Public Company Limited for internal use only. Do not copy or distribute this document without permission



nsuunnrugms@wwhaose 10T (she 5 uanl

bcpg

5 LA 15wA | 1§ | 15U

KWh

nudgTwWwh kWh

Version 2.0, Released on 1%t July 2020

34
Property of BCPG Public Company Limited for internal use only. Do not copy or distribute this document without permission



nisuunnrugms@wwhoose 1oT (seunn)

bcpg

‘ 1 U 5 uin 15 U 1 69Tuv 13U

KWh

nudgTwWwh kWh

Version 2.0, Released on 1%t July 2020
Property of BCPG Public Company Limited for internal use only. Do not copy or distribute this document without permission

35



(& Digital Technology undouruuuysouins

Internet Data
) Database e
of Things Visualization
& Cloud
(loT) & Benchmark

Basic
Al & ML

bcpg

JJuau

Property of BCPG Public Company Limited for internal use only. Do not copy or distribute this document without permission

Version 2.0, Released on 1°t July 2020

36



Core Energy Audit & Operations Solution

Energy Audit & Operations Solution

Property of BCPG Public Company Limited for internal use only. Do not copy or distribute this document without permission



System Components

Component 1: 10T Gateway, Sensors and Control Units Component 2: Analytics Platforms

e
I

i

o

Advanced Analytics

* Real-time and continuous data capture
* Data Analysis, benchmarking and alert

*  Visualize electricity demand & quality

Insights

*  What happen?

*  Why did it happen?
*  What should we do?

Recommendations
Version 2.0, Released on 1% July 2020
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Component #1
loT Gateway Terminal solutions & Configurations
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Component #1: loT Gateway Terminal

L=

Data Source loT Gateway Industrial Grade Cloud-based
MDB with Digital Meters Data Logger Cellular Router AI/ML Energy Audit

Version 2.0, Released on 1%t July 2020
Property of BCPG Public Company Limited for internal use only. Do not copy or distribute this document without permission
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Component #1: Configuration Example #1

Single business location

MDB 1 Public area

MDB 2 Tenants

MDB 3 Tenants
3G/4G [oT GW Smmms MDB 4 Chiller 1 & 2

Mobile Network

Private Client
Energy

Management
Portal

Internet

3G/46 0T GW gpaume MDB 5 Chiller 3 & 4

Energy Audit Platform

Version 2.0, Released on 1%t July 2020
Property of BCPG Public Company Limited for internal use only. Do not copy or distribute this document without permission
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Component #1: Configuration Example #2

Multiple business locations

Centralized

Integrated

Energy
Management

Energy Audit Platform

-

T iy

L T =

Location #1 Location #2 Location #3 Location #4

Version 2.0, Released on 1%t July 2020
Property of BCPG Public Company Limited for internal use only. Do not copy or distribute this document without permission
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Component #2
Electrical Analytics Dashboard
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Component #2: Analytics Platform Dashboard

Energy Consumption Trends
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Key Feature #1 - Billing Tracking

AW | W
B 206,381.35
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Version 2.0, Released on 1% July 2020
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bcpg

Key Feature #2 - Energy Demand Analysis

AnudaunsTWIAUG | 11 AW,

MavlWwh (kW) a1ga : 11:45
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& L i :
= L
e
L] . . & .
. ]
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Key Feature #3 - Energy Quality Tracking

bcpg
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Key Feature #4 - Event logs
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Key Feature #5 - Event - near real-time alert (LINE)
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Key Feature #6 - Flexible and Customized Report
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Component #2B

Integrated Energy and Instrument Management
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BCPG Smart Energy Solution Suite

AL

i T T

=Emamandl)

=T
==

Chiller Plant Transformer Motors & Pumps Buildings Variable Speed Drive

Energy Audit & Operations Solution

Version 2.0, Released on 1%t July 2020 52
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Customization for Vertical Businesses

* Building - Energy management
- Cooling system management
* Hospital - Energy management
- Temperature, Air and Water Quality
* Retail - Energy management
- Centralized energy management
* Factory - Energy management

- Water Quality

- Machine & Instrument (multiple suppliers)
- BMS, BAS and SCADA

- Process

Version 2.0, Released on 1% July 2020
Property of BCPG Public Company Limited for internal use only. Do not copy or distribute this document without permission
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Project Example - Hospital
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Project Examples - Factory

Customer Profile : Name, address, contact point

Environment

® Temperature

® Air quality
® Dust
® CO2
® Water level
@® BOD

Motor
Pump
Boiler
Chiller
Others

L X JOX I

Transformer
Power Meter
=
o
65 - -
Top OX ® Top ol teriper st w s Current Phase R - Current Phase S
134.75A 134.75°
o
ik Voltage Phase R Voltage Phase S
Arateant Tow ol Levgerstre g .
231.34v 231,34V
o

Power Factor THD Current

il it i
00.954 ® ororw @

.
O . w kVar

Presmars retet v 123.34A ® 234.56% @

Motor o Motor O Motor O
Pump @) Pump () Pump O
Boiler %) Boiler Boiler O
Chiller '®) Chiller ® Chiller O
Others '®) Others ) Others @)
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Current Phase T
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Load
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Motor
Pump
Boiler
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Frequency

o 49.95112

L=
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hilling Optimiza

. Cooling Tower R
Common Practice Al Optimization Method

Setting input parameters G Setting input data

Condenser

Chiller specification A Water Supply D E F G

Cooling Loads =]

Condenser

Al algorithms
Water Return

®
Fixed set-point of COWRT 4 A

0 Chilled
84 F C Water Return
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Module 4 : TOT Building 9 Case Study + Live Demo 30 minutes
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Case Study
TOT Building 9 and Live Demonstration
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A WwWazad Alon aunJulrou Uuiinod 2560

1A A lWieatday (81uun)
1 1
3 1
5and 8 0.5
_____ o N e
4 3
20 2.5
I e I r2—~—~"~""7- g
10 0.4
11 0.2
21 0.1
Total 10.2
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Site Survey and Installation

VDO esunefiugiunnuinielnin asndudwiunisiuanesinig Internet of Energy

http://wcs.intranet.tot.co.th
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Transformer => nilawlaslwwh : wajussauiwwhgs widu
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S:UU Monitoring ¥9JTOT wireless net ( 4G 2,300 MHz )
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Live DEMONSTRATION
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godJmna 1: AwWwh

bcpg

AWwasou (1-8 n.n.) 305,000 uin
mIwwhaasdedu

- 3umms 74,500 UN

- Jungn 13,000 uan

Uarlwidh ;| TOT nisduus [ems 9) 2020-07-08

AnudasmsTWihsud [ 8 Jul

aIINs
v €—Off peak >« ) —_—
Partial

mailwih (kW) avdo - 22:45

© 7O wisdwu: (s 9) 179.09 kW

walnulwwhiadsdosu

© Mce- 2580 kW

- . .
MCE-2 o - aunIN1s 13,650 KHuog
400 B
- .
@ \ce-3 9.23 KW - Junga 2,390 Kuoy
© Mce4 127.66 kW
kWpeak Tuudaiu A AwalnuTwh (kwh) n.a.
MCB-4 43.19%
— 27,607 KWh
MCEB-2 21.29%
PR— 13,604 kWh
MCB-3 18.14%
-— 11,593 kwh
MCB-1 17.57%
P 11,229 kwh
1442.87 kw | 08:30 | 15t Jul kipeak 199.77 kw | 19:00 | 2nd Jul sou 84,033 kwh
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JoaINn 2: woanssunnsiglwwh

- UmstEwWwhUsuntugls:KaIgaanan 18:40-20:30 ua:urduiui 01:00 u.h MDB#4

MDB3 uwaJ r==
MDB4 dU =m
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bcpg

godJina 3: Base Load dJ

= Base load yaJ01m1s 9 daianawAuLa:durgarims Tooaady 100 kW (ATWWhUs:urcu 500+ uin/au.)
= MDB#4 Umsiglwwhus:uacu 50% voJ base load
= Unmstdwihgan MDB#4 (140 kW) dasnanaAuldunamatsdalul ukanedudedanr

2020-06-29 - 2020-06-20 5 | Ui 15 U 1 #Tu3 13U

2020-06-30 00-55
MCB-1 | iasiwiwh [kwl | 22.20

® MCB-2 | rihaslwwh [kwl | 14.00
MCB-3 | rhailwvh [kwl | 5.64

MCB-4 | fnaslwwh [kwl | 131.95

20:08 22:00 00:00 02:00 04:00 05:00

# :

@ MCB-1 | ddTwidh [kwl @ MCB-2 | fdATwWih [kwl @ MCB-3 | fidilwih kWl @ MCB-4 | fivdilwwh [kwl



(Power Factor & Harmonics)

(3
CJbepg
TOT wirdewu= |/ Tobh | deysidein [ Amunmwbeiil

Boyaudadin

Darnlviih & sgtmsliwianu

TOT wisSeuus

TOT wiadous

@ 5Zluinns

MCB-4

@ sEludnns

TOT wisSouus MCB-1

MLE-4
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goadna 4: Unumatumwliwwh (Power Factor & Harmonics)

= A1 Power Factor an3w10as31u i MDB#2 wa: MDB#3
= WuAIWOOWgUgaJldoutuicd (Harmonic Distortion) A MDB#1 MDB#2 ua: MDB#4

MDB#1 0:22 . . |
MDB#2 98| 27
MDB#3 | 11:55
MDB#4 |° -7 3:41

’_- _.“
%.
o e = -

A3

Arwnnasuwanes

fviudlf i Advasudawmad (Lagging) shlusaudauiadidlviihilawdasniswaaliisuasdviaialy 15 uwwiddsgs WadaiuAtansifiuniifasar 61.97 220A1NA29ATHED

TWiwardvaaniu 15 ui Aggaladaiiuiiain :-1.'-.La":|Lc.-1.-|‘:-ﬂ:*.n*:t-ﬁl.n:[-]_aqm5.:.1LT. ‘.L:as’t.'.-.n-.c;..:%“u._z‘m-rﬁ".mws’az 56.07 winghwiunisEomfiudusariviihlusanfautuasaasiia
P - - P - - - s g - - = 3
a1 lifa 0.5 Aleg TWdame doue 0.5 Alandiull&adu 1 Alans
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goduna 5: Utumatunwiwwa - Twan

- inowmansaiusIaulwihan MDB#2 3un 4 n.A. a1 20:40 u.

TOT wsdtwu: / Twwh / wadodnd

wqdaund

gunnwndodna 2020-07-04 - 2020-07-04

mnooUna ¢ jonvatnes © o gaana
usaculwvh usaduTwhc R IMEA] 00hr 04m 2020-07-04 | 20-40 2020-07-04 | 20:43

usaaulwinh usaauTwiwhch s (MEA) 00hr 04m 2020-07-04 | 20:40 2020-07-04 | 20:43

usaaulwih usaulihc T [MEA) 00hr D4m 2020-07-04 | 20-40 2020-07-04 | 20°43

1 10 / wdb
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ALUEUALUDIAOU - Duanunun(gane

Jodilnn 2 : usKIsInnN1s Peak load gaJ10a1 18:00-22:00 voJ
MDB#4

Jodinn 3 : asdadou Base load gotonnis laglawizvod MDBH#4

JodJinn 4 : asadountunIwygald Capacitor Bank (CAP BANK)]
MDB#?2

78



ALUzUIbaIAU - LS

Jodann 4 : AUTAWEUYTDIFUCUICURLANAIN Harmonic
Distortion o13:=divaldeius:g:=g10nuadnsadlWwn LUs:3Jua:0133:
WA1scundindl Harmonic Filter

godann 5 : Ihdanadoumiiwanwns:=s1n
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Module 6 : Added Value, Customers and Benefits 15 minutes
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Added Value Proposition, Customers & Benefits
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Added Values to Create Stickiness (@ bcpg

Tap on to the critical business operation areas

Riding on trusted nationwide networks & customer support presence

4 )
Electricity

Internet
NG J

Water




Who should be our customers?

Business with electrical bill more than 1,000,000 Baht a month

Owning relatively large and distributed electrical system, large cooling system and/or special equipment
such as chiller systems, boiler systems, motors, Variable Speed Drive (VSD)

Having multiple business locations

Having specific need such as centralized electricity management system, real time and centralized

temperature monitoring, need real-time usage information for managing business

Target Customer Segments

Office Building
Hotel School/University

Factory

Department Store

—

Hospital

EEETy

i
BE




2. Pre-screening

* Knowing client needs is the best way for engagement
* Need to reduce electricity expenses ?
* Need to automate time-consuming manual process ?
* Any pain points? : such as frequent electrical power outage and unstable electricity

* Any specific risks / existing problems? : such as electronic equipment failure

* What else should we know about them?
* Their electrical facility system (Big picture]
* Their daily business operations on electrical system
* How many branches are there under management?
* Type of electricity bill

* Existing Facilities Management subcontractors
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3. Strategy Development

* There are various strategy development approaches on target clients.
* Visibility (Electricity, Electricity and other instrument, Multiple locations])
* Cost saving
* OQOperation Excellent (OE) / Digital Transformation (DX)
* Centralized management

* Compliance

“Energy Management On Demand, Anywhere Anytime”
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n1saJnu(us:zuu bcpg

1. Aamlwwinaldou 1,000,000 uan
2. Alwwhootu 12,000,000 uan
3. A1 Hardware 330 + MANA 360,000 uIN
4. mMUsSNs Energy Audit 12 10ou 250,000 uan
5. Fuainuuamusmstutusn/ATWWNAIT <5 %
6. musmsiudnall <3 %
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n1saJnu(us:zuu bcpg

1. Aamlwwinaldou 1,000,000 uan
2. Alwwhootu 12,000,000 uan
3. A1 Hardware 330 + MANA TBD un
4. mMUsSNs Energy Audit 12 10ou TBD uln
5. Fuainuuamusmstutusn/ATWWNAIT TBD %
6. musmstudnall TBD %
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vanA0i:lasu

van1Insulasnsy

e uwuanutumsaamidieloonistddoyanns:uuiwalsuasunisctiuiu
* pads:ngndulnoannnisunlzdounwsod WU Power Factor

e Wursastolumsus:icumEFWwAlALUU Real-time

wan1JN1siiun1Joou

e WuUs:ansNMwIuNsusKiswasiamsauwainutkldulluuu Real-time
*  FaognmstdiugalaUnsainbuans:nunAtunwWIWRAATLG

* awnisalgdoyalunisn Preventive Maintenance wa:aamuwuala
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Module 7 :
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