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define thing

e Whatisan loT device?
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* Technology is available TODAY
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A device, or set of devices, that rrn\anages, commands,
directs or regulates the behaviog of other devices
or systems B (ﬂ o

» Control systems are used in production T trolling
equipment or machines
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California’s green grid

* Up to 19% of California daily energy requirement
comes from green renewable sources

» Solar panels, hydroelectric, wind turbines
b\ «  GREAT - With a couple hurdles
1 ‘Mavailable
o *  Not always need
___* No way to store the extra electricity
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California’s Grid




Demand Fluctuates

* Oversupply of electricity on the grid during the day

* As people return home from work, they turn on
appliances TVs, & AC increasing demand




Load Response

* Not enough energy for the ori

w; Utilities notify producers *' .,

* 'Increase production - generate eLe’
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Reducing Supply

* Too much renewable energy?

* Takes 24 hours to spin up or wind down
a nuclear or natural gas plant

* Much easier to curtail renewable
energy sources
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Equilibrium

* Supply & Demand

PSS

» Spot price of electricity
Price fluctuates by minutes
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A Tale of Two Turbines

e Turbines have their own control
system — Application specific

* Before duck curve was a problem
oday - Quickly get to each




ote wind farm

ith six old wind
d 20 years ago
The “dark agés” - No WWW, WiFi,
cloud or big data

Turbines have no intelligence

Designed to be controlled from the
PHYSICAL WORLD (Green ON, Red
OFF buttons)
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What’s an loT device again:

* It senses — Temperature, speed, humidity



BLADES () () GENERATOR

Lift and rotate when hit by wind, Produces 60-cycle AC

causing the rotor to spin. electricity within the
turbine.

ROTOR ()

Combination of the blades and hub.

( JCONTROLLER

Starts and stops the turbine
from working, depending on

conditions.
PITCH SYSTEM ()
Turns blades out of the wind to
control rotor speed. Also, stops
the rotor from spinning in conditions
where wind is blowing too slow
or too fast.
() YAW DRIVE
Controls upwind turbines to

orient them should wind
direction change.

The base of the turbine,
built to support the rest of
the structure.
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* Real world input Wing
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* Maximizes profit automsa
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The REAL Internet
of Things

Things autonomously monitoring digital world
Determining when to take action in the real world
Based on big data they generate

Analyzed in the cloud they’re now connected to



Environmental, 2 Applications
f

2010/GuliFeNspIllESS2 million barrels

16 previous fires:and nun
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problem before |t happened?




City Infrastructure

* Aging pipes and water treatment systems.

* Connected sensors for monitoring
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Create jobs
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* Sensors, relays, circuits and transmitters . . . -\\'afp.\..\w

* Cloud-enable unconnected “things



4y
Ay

Ly




Industrial World Maker Community

* Physical value creation
* Legacy HW/SW reliable & risk averse

Applications bridge digital and physical
Latest technology & constant change
RESTful APIs, JavaScript, node.js
Low-cost Pls, PCs

Bits and bytes

TCP/IP, HTTP/S, MQTT |
Open Technology W'l

* Ladder logic, function block

* Long-life, high-cost hardware

* Voltages and currents

* Proprietary networks

Sensors, motors, pumps
(P NAT Nl aal P
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Why use a PI?

* Great for rapid prototyping
 Easy to learn

 Cheap

* Auvailable

* Has some GPIO — Connect sensors to it
e SD card for storage



Why not use a PI?

* The industrial world is a vicious and frightening pI_: =
« Extremely hot or cold things get dropped, run overa

———
~

* Uses high voltage, not GPIO
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Mission CriticaiA

*» |/O channel isolation
* EMI Resistance

* Power loss recovery
* File system recovery. :
Pi’s not designed for deploymen




The Real Cost

* Delta between cost of Pi aﬁd industrial failure is huge
e Someone could die / | \

* Expensive equipment couloﬁ)e destroyed
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Bridge The Gap

Eventually makers become engineers
Physical world and digital world connect

Industrial Equipment natively speaks loT
protocols

Voltages & currents available to the cloud
REST, HTTP, MQTT, node.js, JavaScript




Opportunity

| ' 1 |
lsence of analyst data... O ‘

il lpn shlpped by just Opto 22

Loah 11N

? '+ Consider many other manufacturers -
R " Rockwell, Siemens, GE, Schneider
* Maybe you can change the world?
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lloT Development Platform

e Industrially hardened interface

* Bridges physical and digital gap

* Translates voltages and current into
languages of loT

e Survive harsh industrial
environments

* |/O for sensors, transmitters, relays

* |oT Communication & programming |
capabilities

* node.js, JavaScript, HTTP, RESTful
APls

| ggg c.N"\F” PAC Brain
NAP-PAC-EB2




But Just In Case...

Not a mission critical application?
Raspberry Pi > GPIO > Industrial I/O
Switch 5-60 VDC, 120/240 AC — From your Pi
Your appscaled to industrial grade
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Th oQIs‘ei’c’g/gﬁy to start building and rolli

applicatiﬁni\“
It’s up to the developer.community
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