
Welcome! 

� Thank you for joining today’s webinar:       

OpenADR and the Internet of Things (IoT)

Today’s Speakers:

� Jim Zuber is co-founder of QualityLogic and the 

company's Chief Test Architect. Many of the 

testing products architected by Mr. Zuber and 

released by QualityLogic over the past 20 years 

have become de facto testing standards in the 

smart grid, imaging, facsimile, and telephony 

industries.    

� Michel Kohanim is the CEO of Universal Devices, 

Inc. He has Masters in Artificial Intelligence, a 

veteran at IBM, and well versed in systems 

engineering, sensors and actuators/IoT, and 

machine-to-machine communications and 

standards. 
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Topics

� IoT Big Picture - Jim

� OpenADR  and IoT Intersect – Michel

� OpenADR Enabling Samsung’s SmartThings Hub – Jim

� Questions
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Internet of Things Defined

� Sensors and actuators embedded in physical objects linked though wired and 

wireless networks

� Sensors are aware of the environment and communicate changes in the state 

of the environment

� Sensing movement in a room

� More abstractly, sensing a change in the price of electricity

� Actuators translate changes in sensor state into mechanical motion

� Locking of a door

� More abstractly, the dimming of a light

5



© © QualityLogic 2016 6
Attribution: infographic made by Postscapes in collaboration with Harbor Research



© © QualityLogic 2016

Enabling Technologies

� The availability of ….

� Small inexpensive sensors and microcontrollers

� Pervasive wired and wireless connectivity (WiFi, ZigBee, Z-Wave, Bluetooth,  etc.)

� Hubs and gateways that bridge wireless protocols

� Cloud computing 

� …has resulted in thousands of IoT products that can be…

� Controlled

� Monitored

� Remotely configured

� Interoperate with each other

� Automated through simple rules engines

QualityLogic Confidential 7
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IoT Devices Installed  Base Growth
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Demand Response and IoT

� Why is this exciting for the Demand Response (DR) space?

� Traditional DR model: utility/aggregator fund infrastructure to enable DR

� IoT DR opportunity:

� Thousands of IoT products whose load profile can be remotely controlled

� Consumers comfortable defining “rules” that control load behavior

� Millions of devices that could participate in DR with no infrastructure investment

� Universal Devices is an early adopter in this intersect of DR and IoT, and 

Michel will now share his experience and perspective on this space.

� <Michel’s Presentation>
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� IoT is Here
• Ubiquity of connected and off-the-shelf communicating devices

� DR Programs Target Large Loads
• No low cost and non-proprietary solution that extends DR and 

M&V to IoT

� Automating IoT Is Cool But Benefits Are Not 

Tangible
• Customers cannot reap the benefits of energy conservation 

programs and rebates

• How about those billions of IoT devices out there which can 

participate in DR programs but are left out?
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� The Marriage!
• Why don’t we marry IoT Automation with Energy Management?

• They are definitely compatible: Energy Management and 

Automation are pretty much two sides of the same coin

• But: the marriage would be short-lived without a common 

language!

� The Language: OpenADR
• Standards based and Device Agnostic (common)

• Communicates DR and Price events to the VENs

• Measurement and Verification reports sent to the VTNs

� The Rest is History!
• And they are still married … but …
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� Interoperability 
• Currently ISY figures out device classes and capabilities based 

on some heuristics

• In the brave new world of IoT, device classes and capabilities 

must be automatically discoverable 

• Many disjoint and competing IoT standards: IPSO, AllJoyn, 

OIC/UPnP, Lightweight M2M, Thread, etc.

� Cooperation
• OpenADR and IoT standards bodies must cooperate otherwise 

every minor change may cause major interoperability issues
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INSTEON,ZWave,

Zigbee, WiFi,

UPB, X10, A10

Zigbee SEP,

Zigbee PRO

Lighting

Climate

Smart Meter /

Energy Monitors

Tablets/Computers/

Touch Panels

OpenADR 2.0(a)/(b) / VTN

Internet

Remote Access from Any 

Device

Broadband/

3G/4G

Wi-Fi  Hotspot, 

Broadband Router,

Universal

Devices

ISY994 ™

Security
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SAMPLE DEPLOYMENTS – OPENADR 2.0A/B

� Smart Meter, Thermostats, and Load Controllers  

in Residential (2.0b)
• Off-the-shelf Z-Wave 

• Off-the-shelf INSTEON

• Zigbee SEP 1.1

� Thermostats in SMB (2.0b)
• Off-the-shelf Z-Wave and Zigbee

� Thermostats in College Campus (2.0b)
• Off-the-shelf Zigbee

� Load Controllers on RTUs (2.0a)
• Off-the-shelf Zigbee

� DR + Measurement & Verification (2.0b)
• Off-the-shelf wired relays

• EM3 Energy Monitor + Pulse counter
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Contact Information

Michel Kohanim

Universal Devices, Inc.

michel@universal-devices.com

(818) 631 - 0333

Thank you!
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� ISY994 Series
• A fully autonomous and low cost Automation and Energy 

Management system: 
� Utilizes off-the-shelf devices for command/control

� Z-Wave, Zigbee, INSTEON, A10, X10 and Network

� OpenADR 2.0a/2.0b Certified

� Simple configuration for how devices respond to OpenADR Events

� Opt Schedules automate when to Opt-in or Opt-out of OpenADR Events 

� Measurements are automatically sent to the VTN/DRAS utilizing OpenADR 

2.0b Report Service

� Not cloud based

� Supports up to 1024 devices and therefore applicable to both residential as well 

as SMB
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ISY994Z ZS – SMART METER / Z-WAVE

� ISY994zw ZS
• Ideal For SMB and Residential Venues

• Direct Communications with Smart Meters
� SEP 1.1 Certified

� PG&E, SCE, NVE, and Oncor Certified

� Near real-time energy readings from the Smart Meter are automatically sent to 

the VTN using OpenADR 2.0b Report Service

• Z-Wave Support
� Support for any off-the-shelf Z-Wave device, including – but not limited to –

thermostats and heavy duty load controllers

� Energy readings from Z-Wave devices that report energy information is 

automatically sent to the VTN

� Our OEM Z-Wave thermostats show OpenADR Events on their displays
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ISY994R ZS – SMART METER / RELAY

� ISY994R ZS
• Ideal for Venues with Existing Building Management Systems 

• Direct Communications with Smart Meters
� SEP 1.1 Certified

� PG&E, SCE, NVE, and Oncor Certified

� Near real-time energy readings from the Smart Meter are automatically sent to 

the VTN using OpenADR 2.0b Report Service

• Relays
� Two relays to send signals to building management systems
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SOLUTION – EM3 SERIES

� EM3 Series
• Ideal for Venues without Smart Meters

• A fully autonomous and low cost Energy Monitoring and Relay 

Control System
� OpenADR 2.0a/2.0b Certified

� Energy Monitor – 3 Phase / Billing grade
• Up to 480 volts balanced

• 5 Channels of energy monitoring

• 2 Temperature sensors

• 2 Pulse counters or 1 KZY Simple configuration 

• Up to 16GB of storage

� 4 x Relays
• Communicate with Building Management Systems or

• Turn on/off devices directly

� Opt Schedules automate when to Opt-in or Opt-out of OpenADR Events 

� Measurements, for all channels – and including Pulse Counts – are  

automatically sent to the VTN/DRAS utilizing OpenADR 2.0b Report Service

� Not cloud based
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SOLUTION – EM3 ZW / Z-WAVE

� EM3 ZW
• Ideal for Venues without Smart Meters and Building 

Management Systems (SMB)

• Extends EM3 with Z-Wave Capabilities 
� Support for any off-the-shelf Z-Wave device, including – but not limited to –

thermostats and heavy duty load controllers

� Energy readings from Z-Wave devices that report energy information is 

automatically sent to the VTN

� Our OEM Z-Wave thermostats show OpenADR Events on their displays



S
O

LU
T

IO
N

–
E

M
3

 Z
-W

A
V

E
SOLUTION – EM3 ZB / ZIGBEE

� EM3 ZB
• Ideal for Larger Venues without Smart Meters and Building 

Management Systems such as SMB and Rooftops

• Extends EM3 with Zigbee Capabilities 
� Support for our OEM Zigbee Thermostats and Heavy Duty Load Controllers

� Our OEM Z-Wave thermostats show OpenADR Events on their displays
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HARDWARE SPECIFICATIONS - ISY

� Hardware
• Freescale CPU

• 2MB Flash/8MB RAM

• Up to 16GB SD Card storage

• 10/100 Ethernet
• Real Time Clock on board

• 2 Serial Ports

• 4 digital I/O 

� Firmware
• HTTP

• HTTPS

• Up to TLS 1.2

• Client Authentication/Digital Certificates

• Open ADR, SEP, Flex Your Power

• Abstraction layer for support of other devices/protocols
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HARDWARE SPECIFICATIONS - ENERGY MONITORS

� EM3™
• 3 Phase Energy Monitor 

� Automatic configuration

� Up to 480 volts balanced

� 5 Channels of energy monitoring

� 2 Temperature sensors

� 2 Pulse counters or 1 KZY

� Zigbee communications to ISY

� EM3-RTU™
• 3 Phase Energy Monitor and RTU Diagnostics (SMDS) 

� Same features as EM3

� Up to 16GB data storage

� Real time clock on board

� Network accessible
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OpenADR Enabling  SmartThings Hub

� Determine if the popular SmartThings home control system can be leveraged 

to support DR

� Kickstart funded company acquired  by Samsung for $200M in 2014

� SmartThings technology to be leveraged across Samsung electronic/appliance 

offerings

� Data point – SmartThings mobile App downloads 300K +

28



© © QualityLogic 2016

SmartThings Architecture

29

� Devices – Actuators and sensors over ZigBee, Z-Wave

� Hub - Connects IoT devices though “Device Handlers” to the SmartThing’s

cloud infrastructure

� SmartApps – Define rules, reside in the cloud (mostly)

� SmartThings Mobile App…

� “Pair” IoT devices to Hub

� Define SmartApp rules

� UI to manually control and monitor devices

� Development Portal – Create, debug, and test SmartApps and Device 

Handlers
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Technical Approach

� Approach…

� Write a OpenADR A profile VEN as SmartThings “device handler”

� Receipt of an OpenADR signal would appear as a sensor state change

� Use “Rules Engine” SmartApp to define behaviors for normal, moderate, high, and 

special load shed upon receipt of state change

� Challenges…

� Extremely constrained programming environment

� Very limited execution environment (40 second limit)

� Slightly unstable environment (Polling from Cloud)

� Arduino fallback – ZigBee ping

30
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SmartThings Project
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SmartThings Project
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SmartThings Project
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SmartThings Project

34



© © QualityLogic 2016

SmartThings Project

35



© © QualityLogic 2016

SmartThings Project
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SmartThings Project
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SmartThings Project
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SmartThings Project
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SmartThings Project
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� SmartThing’s VEN polls VTN

� VEN receives event

� Sensor event sent to cloud 

when event goes active

� Rules evaluated, actuator 

commands sent to Hub

� Hub commands devices to 

change behavior (lower temp, 

dim bulb)

QualityLogic Confidential
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Take Away from SmartThings Effort

� Technically, it was not difficult to DR enable SmartThings

� Unclear if secure OpenADR communication could be implemented in the 

SmartThings infrastructure 

� Consumers need to be willing to tinker to get home automation to work

� Emerging technologies from OIC and Alljoyn will…

� Simplify discovering IoT devices

� Help standardize IoT device type profiles

� More transparently bridge across incompatible wireless protocols

� Fruitful area for DR Program pilots

41
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SmartThings VEN Download

� QualityLogic plans to make the SmartThings code available as open source

� VEN limitations…

� Not certified, HTTP Pull only

� One event limit in payload,  max 3 intervals in event

� No randomization support, accepts any marketContext

� Targeting limited to venID

� Very limited testing!!

� Contact me if you would like to receive a download link for the source code

Jim Zuber, CTO

QualityLogic, Inc.

jimzuber@QualityLogic.com
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Contact

Contact Info…

Jim Zuber, CTO

QualityLogic, Inc.

jimzuber@QualityLogic.com

QualityLogic Confidential 43



Q&A

� Recording and slides from this presentation will be 
available at www.openadr.org.

� The OpenADR Webinar Series will continue throughout 
2016.  More information on future webinar topics can be 
found on www.openadr.org.



Follow OpenADR

Explore: OpenADR Alliance Channel

Like: OpenADR Alliance

Connect: OpenADR Alliance Open Group 

Follow: @OpenADRAlliance



Rolf Bienert Barry Haaser

Technical Director Managing Director

rolf@openadr.org barry@openadr.org

+1 925 336 0239 +1 408 310 9213

www.openadr.org

Thank You!

Shannon Mayette

Marketing Director

shannon@openadr.org

+1 602 882 4733


