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Industrial wireless




Overview of ISA100.11a

ISA100.11a Architecture
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Plant Wide Field Wireless System
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Implementation and Evaluation
approach for reliable wireless system

ISA100 Full Functional
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) Application versatility:
(3) Operation Factor Robust Operation

-Deterministic Control
- High Update Speed (1sec)

Stable Network:
(2) NEtwork Leve/ -Redundant Radio Communication

-Redundant Network Architecture
- Flexible Network Topology

(1) Radio Level Reliable Radio:

-Long Range Communication
-Robust in “Pipe Jungle”
-Robust in Co-existence with Wi-Fi




(1) Radio Level
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Application versatility:
-Robust Operation
-Deterministic Control
- High Update Speed (1sec)
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Reliable Radio:
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Wireless Network Design
for reliable and deterministic communication

Long distance communication + repeater without line of site communication till 50m




(2) Network Level
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- High Update Speed (1sec)
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Duocast
for improving the reliable radio communication
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Duocast
Evaluation result in the field

Theoretical PER =PERa * PERDb
=15% * 13%
=1.95%

Field Device

BBR-A BBR-B

PER of Unicast 15% 13%

Theoretical PER of 1.95%
Duocast

Evaluation result of 2%

Field Device

PER




Redundant Gateway 1sA)

Production Control System Evaluation of Redundancy
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IEEE 1588 base time synchronization t
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Network configuration for ()
\

ISA100 scalability test -
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Multi-media interface
between Gateway and BBR
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(3) Application Factor

ISA100 Full Functional
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/ Application versatility:

(3) Application Factor -Robust Operation
/ -Deterministic Control

- High Update Speed (1sec)

Sensor

MV-anserback

Network

Controller
Calc-MV

PV-
Complementer

Packet loss
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Work easier and safer:
Augmented Reality
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Deterministic control
PID algorism for wireless
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Configuration == Operation and Maintenance

Stable Network:
-Redundant Radio Communication
-Redundant Network Architecture

- Flexible Network Topology

Reliable Radio:

-Long Range Communication
-Robust in “Pipe Jungle”
-Robust in Co-existence with Wi-Fi

Web based online tool
« Easy and Expert mode

Easy configuration: Network Mgt tools




Customer’s Benefits
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Application versatility:
-Robust Operation
-Deterministic Control
- High Update Speed (1sec)
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(3) Operation Factor

Stable Network:

ISA100.11a full functional provides

v'Reliable: Robust, Redundant and Secure
v' Cover wide range applications from
monitoring to control
v" Deterministic network
v" Reliable network
v" Scalable network
v' Control ready

v'Flexible: Future proof
v Cost effective network
v’ Scalability of network

v'Open: Interoperability certified by WCI
v" Multivendor solution
v Choose the best in class device

{2) Network Leve/ -Redundant Radio Communication
-Redundant Network Architecture
- Flexible Network Topology
. Reliable Radio:
{-Z) Rad/o LEVE/ -Long Range Communication

-Robust in “Pipe Jungle”
-Robust in Co-existence with Wi-Fi
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Field Wireless Applications

& Application 18. Chemical Company ~+Application 24. Chemical Company

% Application ;: As wireless analog output converter

Applicatiom: Test the wireless communication quality at high position
= Monitering of sound noiss

agn

-+ Challenges _ ~&Application 22, Paper Plant -3 Challenges
= Manitor of sound noise g ) - The postion of Transmitkers are very high (30m to 40m).
and communicate to DCS § - Application: Flow, pressure, and temperature monit
¢ Field Wireless Soluti - E’oler:fmﬁh;t feed fuel to their diese! generator's which are at th -+ Fiald Wireless Solutions
~ The sound level meter ha = Repeater is installed on the top of 30m height ower,
and indicates the noise lof . - 2 Temperature Transmitters (YTA) are installed on
- The BC vokage output is ’ C—ha'll'L?z';lrE:i:M ints wiae almest at the ground level for level measune the 5th and 7th floor of another "
- Tmhs?sg.'.orn?nﬁ"lg E:rll ?ni flows are at a%n eight of owver Lm from g?'nund = The distance of Gatevay tu Repeater and
~ The noe level data is oo = There are a kot of trees from around in betvieen the measuring locatio Repeater to ¥TA are approximate 200m.
—  Repeater i installed t -
e “" -4 Field Wireless Solutions Field Wireless Benefits
=% Field Wireless Benef ~  Main storage yards are at fourth location, in total there are 9 monitor ~ Established high quality communication
—  Flexible monitoring point — The monitoring before was just through dip reds and estimation. by ISA100 Wirekess;
—__Eliminate wiring and mai —__Correct positioning of Repeater at each of the measuri
~¢Application 25. Gas Corporation ~+Application 23. Qil Company (Qil refinery)

& ] H H
» Application: Monitoring pressure at bottom of tanks Ao T e A Press e monitoring

- Monitoring the pressuies of gas tank. = The distance between moniter point and contral room is about S0m
= Ther are 5 tanks in the yard.

* Challenges e o b o 30 kg, bt e and tanks ("Fipe Jungle") in the fiekd.
- The nce s ot so B0 ANy pIpEs n n [ ¢
- ;:2 murﬁl;f;lm; htrl'a m?:;ml — Had o avaoid the chstacles and take care muls path cond®on.
= Tank is huge metallic glebe, so the direction of mdic path had to be cared. - . .
~ There are some trees bebween the field device and contrel roam. - Field Wireless Solutions
= Repeater iz instalied on high place
* Field Wireless Solutions betyieen contral room and monitor position,
- The antenna is st on the roof of contral rom, = The extend cable is vsed for antenna of Gateway.

and radio path to field device « Temperabre Trarsmitler (YTA) xl, Pregars Traremither [EX0 x2

~  Pressure Transmitter (EJX] is installed at pressure measurement port of tank.
-+ Field Wireless Benefits

Field Wireless Benefits - Eliminate wiring and maintenance costs
= Eliminate wiring and mantenance costs — [SAL0D Robust communication
= Establiched high quality communication and low Packet Error Rate (PER)
by ISAL00 Wireless; L LT

Packet Error Rate (FER): Max 4% - g == ho
am ﬁ‘swﬁ //{//;// 7




Conclusion

« We have developed and evaluated a new system implementing wireless
technologies with flexibility, scalability, and reliability, all of which are
targets of the ISA100.11a standard.

« This new solution has three major features:
— Reliable: Full Redundant Architecture with Duocast Technology
— Flexible: Installation Flexibility & Scalability
— Open: Interoperability with wide portfolio application

« Commits continuous investment in total wireless solution to achieve
customers’ Needs

— Develops a new field digital features including “Field Digital” innovation
that contributes to customers’ productivity improvement.
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