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SMART HOME
AND SMART ENERGY



SPEAKER INTRODUCTION

SARAWOOT METHAWEE NDR SOLUTION(THAILAND) CO.,LTD
e  Executive Director of NDR Solution Expertise:
(Thailand)

e Embedded system R&D.

®  System Integrator for BEMS, HEMS, e  Smart Grid ICT Solution provider. (BEMS,
Home Automation system HEMS)

e  Developer of application on Linux e  System Integrator: loT, FA
platform [

e Embedded system design
(Microcontroller, Circuit&PCB)
e  Electrical engineer (Electronics)

RELATED EXPERIENCE IN SMART HOME AND SMART ENERGY

Technologyl: BEMS, HEMS, DR, Home Automation
Technology2: Mobile App(Android/iOS), Linux, loT System, Embedded device design, IEEE1888
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Internet of Things

Base of any smart home system
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The loT: Different Services, Technologies, Meanings for Everyone

Smart
Lighting

Smart
Grid Pedestrian
Navigation
Remaote Appliance Smart
Avoidance Cars
Smart
Homes

BLDG
Automation

Smart

Parking Air Quality

Control
Smart
Energy

| Accelerometer NFC. GPS
./ Mognetometer MPU 6LoPAN BT/BTLE
Gyroscope Hybrid MCU/MPU Sub-Gig  Wi-Fi®
Pressure Network Processor ZigBes®  RFID
Altimeter Cellular
Temperature stc

+ Miniaturization and advances
in packaging technologies

+ Advances in flash

+ New class of powerful, but
low-cost and low-power MCUs

+ Cloud-based services

Applications

Software

Technology [REF] :

Internet of Things -
From Research and Innovation to Market
Deployment
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TYPICAL loT SYSTEM
Client grhfmf;rsr:i

Network
IEEE1888 IEEE1888 IEEE1888
DeVIce I Modbus/Serial Modbus Zighee/6LoWPAN Modbus

Smart Meter Multi-sensor

Air Control PV Meter
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Smart home and smart
energy trend



Overview of Residential Ecosystem

Residential Building Access,
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Wind Turbine Contact  Contactless  Back-end
Communication
Ecosystem

Solar Panel 1
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Electricity Generation
\8_/" e Gateway Building Energy

_~~ Manager

[REF] :
Internet of Things -
From Research and Innovation to Market

Deployment

TV, Data Display . . .E

Electric Vehicle Storage Charging Station Appliances Tqm re,

Metering Devices

Display Devices Residential Building Devices
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TYPICAL SMART HOME SYSTEM

Wi-Fi based Gateway based




IMPLEMENTATION TREND

Be wireless
Be cheaper

Along with IPv6, easier to use [IP Convergence]
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Mobile app is also key factor
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Everything that can be automated
will be automated.

Robert Cannon, Internet law and policy expert
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Technology
trend



LIST OF POPULAR COMMUNICATION STANDARD

Smart Home (Wireless) Automation/Energy related
@ License @ Communication method

o ZigBee* @® Modbus*

o Z-Wave @ PLC (PRIME, G3)
@ Free @ Application protocol

o 6LoOWPAN @ IEEE1888

o  Wi-Fi* @ ECHONET

o Bluetooth @ MQTT*
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TYPICAL SMART HOME SYSTEM

Star, Tree, and Mesh Network Topologies

Wi-Fi 6LoWPAN(NXP) ZigBee

Star Tree Mesh

/ )%‘\; jﬂ\‘k / |
cdeoe . . e e o
@ )\ d ""%.\ Q\Q

@ Gateway .
! Router Node

@ End Node

®

. [REF] : http://www.ni.com
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LIST OF POPULAR BRAND

Smart Home Smart Energy

@ SmartThings (Samsung) @ Itron

@ Fibaro @ Siemens

@ Waulian @ ABB

@ So many others @ So many others
®
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EXAMPLE OF SMART HOME/HEMS/DIRECT LOAD CONTROL

Global concept Real pilot project in Thai(DR100)

Utility AMI
Network

Gateway

Electric i

'a Tstat
Meter -

HVAC

System
System Structure (in Home)
S | O
@®"
=i

Home Automation
System

J Lighting Controls
Vi

4. Lenovo Yoga tablet 2: Android
Display Tablet

Smart 1. Multi-Sensor & Air-Control Unit
Appliances

Water Meter §

gt

(SHEE}

A Gas Meter

3. Gateway (IEEE1888)

[REF] : http://www.eetimes.com
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CHALLENGE

Real implementation challenge
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FREQUENCY LAW

Variable Wi-Fi Wave ZigBee Thread BLE
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[REF] : http://www.nbtc.go.th




COLLISION

Same standard Cross standard

o Q 0= il B7:11 PM
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Wi-Fi

[REF] : http://www.ni.com




FOR SMART ENERGY in HOME

Low Awareness
@ Maybe low electricity bill price.

@  Bill price vs System cost ratio. -> not enough incentive
@ No automatic saving system, just need action.
@ Not know big picture situation =
o POWEs=., *efficiency..
No clear policy e e o

enwronmental isroub . saveconservation =/ feagae

gt enwronment <=5 electric electnclty

No incentive policy from government
@ p y g technoloqy

@ Need pricing system for Direct load control

[REF] : http://www.ecomonitor.com O

9, °




Next generation
technology



 VOICE CONTROL

Tianmao JinglingX1
(Alibaba)

Amazon Echo

(Amazon)

)
. Google Home Smart Spe
Vega : \

(Samsung) (Google)



BIG DATA ANALYSIS

@ Data analytics

o Extract data from Big pool
@ Data scientist

o How to manipulate big data
@ Deep learning

o Learn from experience (data)




* CONCERN
FOR FUTURE/MASS USAGE
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CHALLENGE & CONCERN

Can lead to frequency collision Lead to privacy leakage risk. When User just buy it from market, use
problem. (Ex. Wi-Fi in condo case) all device is online and be available along with lowest manual read.
on internet, the risk is so high.

Frequency allocation l’ Widely exposed o Use with not enough knowledge

When provide solution in mass like Lead to frequency collision, device

all room in hotel or condominium. hacked and controlled etc.
Control hacking (take over) g Data scientist (is required) Open/Global standard
o Case Mirai -> Botnet case h d Too much data to see. Who can If we select national standard,
study help solving this problem? maybe we can get more
o Chrysler car hacked in US collaboration.

NetPie from Nectec???
IEEE1888 like CU?
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THANKS!

Any questions?

You can find me at
sarawoot@ndrsolution.com
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