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Workflow of deployment for wireless network 

Planning

Selection of 
wireless solution

Network design

Deployment

Operation & 
Maintenance

When an industrial wireless network is 
established in the field, radio propagation paths 
can be difficult to predict and manage.

The following basic deployment guidelines helps 
to ensure a much higher level of success.

5 steps for successful wireless deployment
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Define 
objectives

Identify 
requirements

Scope 
 Process monitoring
 Process control
 Asset monitoring
 CBM, Diagnostic
 Safety alarm
 Mobile workforce

etc.

Purpose 
 Productivity
 Reliability
 Safety
 Efficiency
 Quality
 Environment
 Regulation

Planning

Conditions
 Locations
 Distance
 Budget
 Man-hours

 Work period
etc.

 Global usability
 QoS
 Multi-protocol
 Control ready

 Zone coverage

 Future proof
 Coexistence

Wireless Network Req.

 Security

 Reliability
 Low power
 Openness
 Multi-speed
 Multi-functional
 Scalable

Automation Req.
 Dust-proof
 Water-proof
 EMC compliant
 Ex approval

 SIL compliant
 Maintainability

etc.
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Large number of applications have proven results by wireless

Use cases of 
wireless



Wireless 
technology

Wireless 
solution

Wireless technologies

 Wi-Fi

 Bluetooth

 ISA100 Wireless
 WirelessHART
 LoRa, NB-IoT
 4G/LTE/5G, etc.

Environment resistant, Regulations 

 FCC approval

 Dust-proof / Water-proof
 EMC complaint
 ATEX, FM, CSA, IECEx approval
 SIL complaint
 Interoperability compliance, etc.
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Selection of 
wireless solution

Products

 Temperature TX
 Pressure TX

 Vibration sensor
 Gas detector

 Steam trap sensor
 Development kit
 Availability of 2nd sources, etc. 

Wireless 3 trade-offs
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ISA100 Wireless 
for field sensing 

Interoperable 
products

Interoperable multivendor products certified by ISA100WCI

Reliability (redundancy) Scalable network configuration

“Wireless” requirements by:
- USA Department of Energy (2003 - 2006)

- ARC User survey (2005)

Redundant 
Access point

Redundant 
Gateway

Redundant 
Network DCS

DuoCast
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Brown field

RF simulation

 RF survey (for spectrum utilization)

 Interference from machine noise
 Interference from other system (Wi-Fi, etc.)
➢ Spectrum allocation: Channel block list

 Factory survey (for assuring stable communication)

 Physical layout of field equipment (obstacles)
 Location of devices for monitoring and control

➢ Make sure required communication range
➢ Determine network topology: Star / Mesh
➢ Determine positions of wireless routers and radio 

propagation paths (to keep line of sight)

Green fieldNetwork design

RF survey using spectrum analyzer Fresnel zone to achieve free-space propagation

Site survey

Network layout 
design
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Physical layout  
design

Yokogawa’s “Sky Mesh” network configuration concept 
achieves a secure, stable and scalable wireless network

Logical link 
design

Network design tool can configure a variety of topologies

Examples of network topology views using Yokogawa Field Wireless Management Console

Line of sight;  600m

Non line of sight; 50m



Network integrations & 
commissioning

 Modbus address setting
 Install Device DTM
 Measuring PER & RSSI

etc.

Planning

Selection of 
wireless solution

Network design

Deployment

Operation & 
Maintenance

9

Placement of 
wireless device 

Device configurations

 Config. Tool: FDT/DTM etc.
 Device tagging
 Parameter setting
 Provisioning (set join key)

etc.

Device 
configurations 

&             
System  

integrations

赤外線アダプタ赤外線ポート

プロビジョニングツール
Join key

Deployment

Guideline for placement

 Install an antenna vertically

 Keep 1m horizontally clear 
from any obstacles

 Install high enough to clear 
the line of sight

 Make a distance from 
sources of interference, etc.

Secure provisioning using IRIR port

Provisioning
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Placement of 
wireless device 

Device & 
Network 

Configuration

Network configuration

Web browser-based configuration tool
Yokogawa products support both OOB (out of 
band: IR) and OTA( over the air) provisioning

Examples of wireless device placements 
Antenna

Redundant 
Access point 

with

remote antenna

Router located in 
clear line of sight 
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Network 
Monitoring

Maintenance

Trouble 
shouting

Monitoring network status during plant operation

 Link status  
 RSSI (Radio Signal Strength Indicator)  (dBm)
 Packet Error Rate (PER)  (%)

 Battery Life (days)
etc.

On-site maintenances

 Battery replacement

 Adjusting antenna position

 Adding routers if needed

etc.Operation & 
Maintenance

Reconfigurations

 Reallocation of spectrum 
resources
 Frequency: Block list, etc. 
 Space: Comm. routes, etc.
 Time: Update period, etc.

 Update security keys

etc.



On-site maintenances

⚫ Battery replacement

☑ Predictable, easy & safe
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Monitoring network status by tool
⚫ Interference
⚫ Coexistence management

☑ RSSI

☑ PER (<15%: recommended)

☑ Secondary Router

☑ Battey Life,  etc.

Network 
Monitoring

Maintenance

Trouble 
shouting

Web browser-based network management tool

Battery pack allows easy & safe battery replacement in Ex area

⚫ Adjust antenna position
☑ Remote antenna

Remote antenna



Examples of successful wireless deployments 

with ISA100 Wireless infrastructure
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Thank you for listening
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