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The Internet of Things
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The Internet of Things is Here
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Trends Driving the Internet of Things
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INDUSTRIAL CONSUMER

Internet of Things Internet of Things

SMART @ »

Factory
Grid ‘

Connectivity
Data Analytics

Based on Moor Insights & Strategy's report "Segmenting the Internet of Things (IoT)"
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NI's Approach for the IIoT

Industrial

Internet of Things

Big Analog
Data™
Solutions

NATIONAL
ni.com 9 INSTRUMENTS




Future Factory

g

‘| Major Component Customized Equipping
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Example End—-to—End Smart Factory System

Factory of the Future: Factory—wide Online Monitoring and Control

Sensors/Actuators Data Acquisition and
Control Systems [T Infrastructure

RFID
ﬁ REE e li Embedded SOM

gl

- -

Wired
or Wireless

Network & PLM

—
"f
L, A , Motor Drives I

-
=
o
(@}
@D
19}
0
®
0
o
=
e
=
(@)
12}
=
=
o
5
Q)
0w
@
IS
)
=
—t

System Plant Node
Managment Server

e By NS0 OC

Embedded
LA | Controller I
Motor Drives I

NATIONAL
ni.com 11 INSTRUMENTS




Example End—-to—End Smart Factory System

Factory of the Future: Factory—wide Online Monitoring and Control

RF ID

R(‘B Camera NI's System on
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Control Systems
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400,000+ Hole Locations
1,000+ Tightening Tools

Increase Quality
Assurance




Intelligent Devices of Airbus

| S NN

HD camera
embedded on Processor
operator embedded Embedded Image
glasses in operator Processing
suit Software
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Today's Machine Control

Aerospace Chemical Medical Printing

\
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The World of Machine Building

Complexity
and

Flexibility ECOélonll}tf and
uality

* Highly Integrated Products * H%gher Thrqughput
- Smaller Lot Size * Higher Quality K-
« Customer Specific Variations | * Increased Energy Efficiency

e Shorter Product Life Cycles e ngher Degree of Automation



Keyword & Requirement

& =g, SCADA A X X ol

ni.com




Distributed control monitoring system
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Graphical System Design
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Advantage of Graphical System Design
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Electron Beam Welding Machine
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Electron Beam Welding Machine
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NI Embedded Controller

Data_SGL.Read * = =% Data_SGL IPE

i Mumber of Elements
s, Wnte

d T meout
Timed Out?

El. .....
e
NI CompactRIO X
NI LabVIEW System Design High Throughput and Performance
Program with LabVIEW Real-Time and Dual-Core Intel Atom 1.33 GHz processor
LabVIEW FPGA modules Xilinx Kintex—7 FPGAs with up to 325k logic

Quickly port existing LabVIEW applications cells
16 DMA FIFO channels for data streaming

Simplify System Complexity .
Embedded Ul driven by NI Linux Real-Timeommunity and Code Reuse

Integrate vision with FPGA co—processing NI Linux Real-Time Operating System
Removable SDHC data storage Integrate existing applications and libraries
Develop, debug, and deploy C/C++ code
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Semiconductor Pick & Place
- Target

222 oA BN HE WX HAZ F717] ?Ie Pick & Place FH
orel Al ST HIE BE 2 85 %h ]

- Application
EtherCAT 7|8t B M 8= ®Q x| Of
Y o2 {ot HIT 7|57 7to2t ¢S)
Local HMI 7| 58 E&s10] A|AE AR} ZE2| = 0| M, AEf 2l 7t

- Result

NI cRIO % A8t 7HH+ AlZt BZhg S8 ®A| iYL H8 2, StLie] HEEZ A HML
H| M, 2M, Z+= 7

or

Main Controller

Ether CATA (NI CompactRIO)

Motion
Control




NI Compact Vision System(NI CVS-1458RT)

Intel® Atom™ Processor Quad Core @ 1.91 GHz e Fanless Design
4 GB DDR3 Memory, 2GB SATA SSD * Operating Temperature: O °C to 55
NI Linux RT 64-bit Operating System \ ‘ °C
* Dimensions: 6.1cm x 10.8 cm x 13.0

NICVS-1458RT  $ cm

Compact Vision System

GiG=" US3

VISION VISION
2x GigE PoE ports

10/100/1000 Ethernet

0 1H0d 3°d

L 140d 304

2x USB 2.0

16C550 Compatible
UART
(RS-485 or RS-232)

Spartan—-6 LX25 FPGA

FPGA 1/O (Vision RIO Default
Personality)

+ 8 1SO Input (0-24V, 100 kHZ)

« 8 ISO Output (6-24V, 20 kHz)

« 8 Bidirectional TTL (0-5V, 2MHz)

« 2 Bidirectional (Diff. or SE) (0-5.5V,

=}
2
3
z
5}

VGA Display (Embedded Ul

Support)
(Up to 1920 x 1200, 60 Hz)

5MHz)
System Power
Requirements
12 -24V (24 W) VNATIONAI.
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Low Latency Network Trigger Through FPGA

NI CVS-1458RT
CompactVision System
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CVS-1458RT EtherCAT Master: Machine

Controller

To the
network or
PC ®©

To touch

monitor

o (EtherCAT)

To industrial
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(EtherCAT) NATIONAL
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Smart Factory & Machine Control

L EEN AT

- MARBLQIO|N ZIHIO|Of MEES S3f MTE|- MEBESS YEIEZR HO|S Sof 25

HIHEAIZ =7 HE 48
|

- HE da g 718 S0l 2+E = BT HEHBAM 287t
- BUNN, HIEEAL 4T HEE 10 HMI 52| 7|55 B SAFM 79 7=

- Keyword
. CRIO, EtherCAT B M, BlE} 22 H|X HA}

- NI Product : cRIO-9082, CVS-1458RT(GigE), DIO C series module, CHE R AEZubss
EFAF E{X| 2 L|H

il

Smart Factory & Machine Control

(AlAY FYE) g
? N




All-in—one for Smart Machine
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Motor
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Analog Frame Actuators

= Grabber
NI CompactRIO

HMI Display : = =
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Touch Panel
Module

Motion
Module
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Development
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Connection with 3 Device




Connection with 3 Device
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- DNP3, IEC 60870-5, PROFIBUS
- CAN, LIN, EtherCAT, RS232, RS485/422
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Modbus, OPC Classic, OPC UA, EhterNet/IP,
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Condition Monitoring?

Machine Health Preventative Predictive
= o L achine Healt Maintenance ., . " Failure
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Intelligent Machine Condition Monitoring

ni.com 35 INSTRUMENTS




Smart Maintenance & Diagnostics

SmartM&D ApprOHCh Enhanced M&D Center Capabilities

Increased instrumentation for Equip Beliability
Expanded Instrumentation — 30,000+ EPRI Diagnostics & Risk Advisors
sensors on 10,000+ critical equipment
More equipment monitoring using wireless
technology and low cost sensors at a fraction
of the cost of conventional instrumentation. New Plant M&D Network:

Wired/'wireless network to
key remote Plant locations,
like equipment areas,

=Sensors

»Vibration Sensors
= Temp

=0l

% DAQ
"Mnt{}r -'-'_-H‘:.f.- -\"-._ -
=Ultrasound _/M A % . Router (optional)
» | 4
IR | ] ) —— P
_z.—"' e |,

=Leak Detection

=Prass —
=DGA
=EMI Wired or wireless Wireless

=Partial Discharge

-
-
=Operation Sensors Q“ b

»Cameras S _ = :
»Smell Sensors | M ) Plant Node
\ / # Access Point

=Microphones u‘% r

Fleet ©* Data Hub™

Integrate Diagnostic Systems - Integrated Equipment Condition Monitoring
Leak detection, stress wave, partial discharge, - Data Fusion & Visualization
DGA, Motor analysis, etc... --Link to Long Range Planning - Budget

Remote Analysis
by Specialists




Big Analog Data™ Solutions

Big Analog Data™
Applications

« Smart Power Grid Measurements
5TB/Month

» Turbine Test Measurements
10TB/Day

» Jet Engine Measurements
20TB/Hour

» Physics Experiment
Measurements
40TB/Second

Vs, 4.’90 rith e S
S g, Progh® of
Ution, and inte™

Dat4 An a\\_/t'\cs
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http://www.intel.com/content/www/us/en/energy/energy-smartgrid-solution-brief-video.html?wapkw=synchrophasor
http://www.intel.com/content/www/us/en/energy/energy-smartgrid-solution-brief-video.html?wapkw=synchrophasor

Example Big Analog Data™ End—-to—End
Solution

Fleetwide Online Asset Condition Monitoring

Sensors Monitoring Systems

Vibration
Sensor

IT Infrastructure

Wireless

Corporate IT

Database

Turbines Oil Historian

(Critical) Sensor

Vibration
Sensor

Leak Detection
Sensor

Pressure I :
Intelhgent DAQ
Temperature
Sensor

30,000 sensors 2,000+ devices ~60 plant servers 1 Eederated
Mé&D center

Intelligent DAQ

Computerized
Maintenance
Management

System

Wired
or Wireless

Adv. Pattern
Recognition

Workflow
Management

Systems and

Balance of
Plant Assets

Data
Management

Fleet Overview

e~ The Edge -----

10,000
machines
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Example Big Analog Data™ End—-to—End
Solution

Fleetwide Online Asset Condition Monitoring

Sensor
Database
E Historian
Computerized
| Maintenance
Management

Wired
or Wireless

. System
Business Network .

Adv. Pattern
Recognition

Leak Detection
Sensor

Wireless

Workflow
Management

Turbines 0il N
Vibration
Sensor

Balance of Pressure
Plant Assets Sensor
Temperature
Sensor

30,000 sensors 2,000+ devices

Fleet Overview

mmmmmmmmmmmemmo oo~ The Edge -----

10,000
machines
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Smart Diagnostics & Maintenance (Fossil Fuel PoweRe” ENERGY.

Plants)

- Largest power generation holding company in US

Cornbint Sarvice lerritery — Hupulated 20

- 38 GW of fossil-generated power gen capacity

- Faced with increased reliability concerns due to
Aging coal assets nearing end-of-life
Complex, expensive new gas technology

- Transitioning equipment maintenance process from manual
measurements to automated fleetwide condition monitoring

- NI CompactRIO systems acquire waveform & process data from critical turbines and Balance of Plant
equipment

- NI software manages big data, analysis, and provides CompactRIO systems management while integrating
with [T

10,000 - S 2000+ Monitoring : 1 Corporate Monitoring
Assets SULED Semsors Systems SYSite Serrers and Diagnostics Center

Accelerometers NI CompactRIO Fleet—Wide Dashboard

Temperature Monitoring NlInsightCM Advanced Pattern
Sensors Systems Server Software Recognition Software
Oil Analysis Dffici Monitor:
Sensars iciency Monitoring
& Thermal Modeling
Thermal Cameras

Proximity Probes
Database Database Fault

Historian Historian

Signature

Miscellaneous Database
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Questions?
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