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Yokogawa Company

YOK O GA WA founded as electric meter research institute
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Tokyo, Japan-February 1, 2017

Yokogawa Collaborates with Four Companies to Develop IloT Architecture

Expanding the use of TIoT to help our customers run their businesses more efficiently

Yokogawa Electric Corporation announces that it will work with Microsoft Corporation. FogHom
Systems. Inc.. Bayshore Networks. Inc.. and Telit IoT Platforms. LLC to infegrate their technology
into an industrial ToT (IToT) architecture for the delivery of new services. With this architecture.
Yokogawa aims to transform its business model. expand its business scope, and help its customers

run their businesses more efficiently
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The world of Wireless

Wireless Wide Area Network (LPWAN/WWAN)
Wireless Neighborhood Area Network (WNAN)

Wireless Local Area Network (WLAN)

. - 2G/3G/4G (Cellular)
Wireless Personal Area Network (WPAN) @ LTE-MTC (Cellular)
ISA100.11a e 5G (Cellular)
Proximity WirelessHART
‘:.)) N | ZigBee 802.11a/b/g/n/ac .
RQ NFC ' Thread 802.11af WI-SUN
Z-Wave 802.11ah ZigBee
ANT+ 802.11p SIGFOX
EnOcean LoRaWan
Bluetooth Telensa
PTC

B Building Automation/General IoT app Bl Process Automation [ Smart City app & industrial monitoring long distance
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Yokogawa IIOT Approch

Process Control & C:Asset Performance
. Monitoring Monitoring
TARDEM.  CENTUMY[D SMART ' + Cloud

Al/Machine Learning

Energy Ma‘n’ag‘ee’nt

Asset Data
' LoRaWAN -
w00 = ushi Sensor
® Enhance process monitoring @ Digitize asset condition to be utilized
®Reducing blind spots make plant for predictive maintenance
operation more efficient and safer ® Assist effective patrol work
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Technologies
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ISA100 History

ISA100.11° born in 2005 that set the standards and takes care of the implementation of
wireless systems for automation and control
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2009 born WCI for wireless testing and Interoperability cert. g
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Resear

ISA100.11 in 2014 become standard IEC62734

CERTIFICATE OF CONFORMANCE
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Why Yokogawa selected LoraWan for IIOT app ?

Low Power, Wide Area Networking protocol (LPWAN)

Yokogawa is an adopter of the Lora alliance
See also https://lora-alliance.org/ more of 500 companies selected LoraWan

Main features D DEKRA
« Long range (deep indoor coverage, star topology) | wore tiance B
« Maximum lifetime (low power optimized) Loka Alanc End Devie Coffaton Regirement
« Low cost (low cost end node) : - —
* No Royalty

« High level of security EAS128
« Easy installation

* Global coverage

* Interoperability certification
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Yokogawa wireless technology

Protocols /f’?

System 500 (1 Gateway) 1000(1 Gateway) network 65000 nodes
Distance 600m, 1.5 km, 5km 1 km, 15 km (Free without cost)
Technology 6LOWPAN (IPV6) LPWAN (Node)

Reliable Network  Mixed ,Star, Mesh Star

Redundant Full Redundant System No renduntant system

Update Time 0.5sec max 1 min

Application Class 1 critical close loop, 2 control ,3,4,5 Class 4/5 monitoring

GW Interfaces Modbus/TCP, RTU, Cloud Cloud,OPC UA,MODBUS,MQTT
Security EAS128,TAI,MIC,Autentication, TH EAS128,64 bit Ul, MIC

EU 863..870,US 902..928, CN 779..787,

Frequency 2.4 Ghz Time Hopping EU 433, AU 915..925, IN 865..869
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Global Radio Coverage

LoRaWAN" NETWORK COVERAGE LSRa Alliance"

100+

LORAWAN™ Network Operators

100+ Countries With LoRaWAN Degpiloyments

| Document Number | March 23, 2016 |

Co-innovating tomorrow ™ © Yokogawa Elegtric Corporation YOKOGAWA



Sushi Sensor Specification

Sushi Sensor®
XS770A

(Vibration+ Surface
Temperature)

LoRaWAN

(AS923 for Japan)

As of October 2018:
+ AS923 (Japan) model is available.
+Other regions are TBD.

Con-innovating tomorrow ™

Unified machine management all over a plant.
® Scalable LoRaWAN is supported.

¢ Expected communication distance: 7km (Line of sight)
» 1km is expected even in a plant area.

¢ Explosion proof (Japan TIIS model will be available soon)

4 years battery life (update period: 1 hour)

¢ Frequency range: 10Hz ~ 1kHz
¢ Temperature range: -20 ~ 85 degC ISO 10816-1
¢ Data Update Period: 1 min to 72 hours

Collaboration with cloud ( GRANDSIGHT")
¢ Configuration, data monitoring and storing.
¢ Ultilize it for plant maintenance optimization using Al[*].

[*] Future plan
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Sushi sensor specification

Environmental resistance for industrial use.

Long term battery operation and explosion proof are supported by
LoRaWAN low power features.

Long Battery Life

Data Update Estimated
Period Battery Life
(Z-axis & Temp)

Environmental Resistance
B \Water-proof, Anti-dust(IP66/67)

B Explosion Proof [] 10 mins 1 year
B Operation temperature range 30 mins 3 years
from -20 to 85 degC 1 hour 4 years
1ISO 10816-1 3 hours 5 years
10 hours 6 years

[*] Depend on environmental conditions

[**] TIIS (Ex Certification in Japan) Interchangeable Battery
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Network Lora

END NODES CONCETRATORS NETWORK SERVER APP SERVER

i L LoRaWAN™
| | I gateway

Cloud or
on-premises

T
ls | 1] Al Digital trend

i " L r)LnHaWAN'“ .

gateway

.

. . Al Digital trend
i Security AES Encryption TCP/SSL Security or Protected VPN
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Network LoraWan

1km communication is expected even in heavy
congested production facilities.

S B
Easy to move & s
Sensors
o Easy to add
! new sensors
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Sushi sensor activation

Sushi Sensor App (Download free smartphone application)
©® NFC (Near field communication) is used between the app and a sensor.
© Sensor configuration (incl. LoRaWAN configuration)
® Sensor value & status confirmation

1ise

10w Qe

Sushi Sensor App

€ Hirame

GETITON

XS BEasull P> Google Play
Sensor
App Download Free

a o ne T~
o = Sensor Configuration #
(AppEUI, AppKey,
| __¢ B Qata update period, et_c)
: Value & status
— ok -40.4... 75-100 \ - d
Androi i
Top Screen Sensor Value Sensor Status Key Installation Smartphone Sushi Sensoi
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Applications
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Applications — Asset Monitoring

A\
,gvf; "

Wty ~—

4
ELECTIC MOTOR PUMPS FAN COMPRESSOR GEAR BOX PIPELINES
Machine Learning for Achieving Condition-based Maintenance (CBM) — Strap hole

Z axis

Automatic Data digitalization, trend Monitoring and data collection

X axis Y axis
Automatic anomaly detection Casing
- slit
. M4 Vi,

Reducing the loads to operators B Base

XS770A Sushi Sensor
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Asset Monitoring

Breakage of balls Abnormal rise in
in the bearing acceleration (peak value)

Sushi Sensor
data ~

Six months
e Acceleration (m/s?) e Velocity (mm/s) Surface temperature (°C)
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Check KPI of steam turbine

Problem: Find a easy solution to implement the KPI monitoring system
objective : Improvement of turbine performance

Fr by vy

N°23 Pressure Trasm.

N°6 Diffential Pressure Trasm.

EISA |
00
WIRELESS |

N°5 Temp. Multiple
n°40 input

.i

Il
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Yokogawa Solution
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Customer Benefit
Reduce maintenance costs ' ISA
Check the components and extend the guarantee oo
Improve performance WIRELESS
Reduce energy consumption

Wireless Benefit
Easy installation, Mounting in parallel with normal instrumentation.
No costs for cable ducts, cables, detailed engineering, DCS operating costs, etc
Reuse of assets once finished the months of testing
Digital Multisensing Instrumentation, High Speed Instrumentation 0.5 sec duo cast

0T benefit
Real time data
Share data with third-party companies
Data access remotely
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Remote platform monitoring

Platform not attended by personnel
Problems :Distance beetwenn two Platforms is > 5km,hard environment, congested metallic structure

Objective :Reduction of HSE risks for operators, Redure the cost of maintenance
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WIRELESS
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Customer Benefit
Reduce maintenance costs ' ISA
HSE decrease operator risks oo
Reduce the load of operators WIRELESS

Wireless Benefit
Easy installation, Mounting in parallel with normal instrumentation.
No costs for cable ducts, cables, detailed engineering, DCS operating costs, etc
Reuse of assets once finished the months of testing
Digital Multisensing Instrumentation, High Speed Instrumentation 0.5 sec duo cast

0T benefit
Real time data
Share data with third-party companies
Data access remotely
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Digitalizzation avantage in Instrum. Maintenance
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http://www.yokogawa.com/solutions/products-platforms/industrial-networking/device-smart-communicators-2/mobile-field-device-management-fieldmate/
http://www.yokogawa.com/solutions/products-platforms/field-instruments/field-wireless/
https://partner.yokogawa.com/global/
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