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5 steps for succ

essftul wireless deployment

Planning

Selection of
wireless solution
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1 Network design
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e * = When, an industrial wireless Aetwork is * cr'-_:,?
D'eployment esfib sh%d in the ﬂ%ld radio propagatlonfpaths.
= EL - “oca dﬁfflcult to predlct and manage.. » T 1
Operation & -

Maintenance * The followmg basic deployment guidelines helps _

| to ensure a much hlgher IeVel of success.




Purpose Scope Conditions h
Define O Productivity [ Process monitoring O Locations
Planning objectives O Reliability O Process control O Distance
O Safety O Asset monitoring [0 Budget
O Efficiency O CBM, Diagnostic O Man-hours
Selection of O Quality O Safety alarm O Work period
O Environment [ Mobile workforce etc.
\I:I Regulation etc. .
Determine type of comm : Wired or Wireless ?
Wireless Network Req. Automation Regq. A
Identify O Security O Global usability O Dust-proof
requirements O Reliability O QoS. O Water-proof
O Low power O Multi-protocol O EMC compliant
O Openness O Controlready O Ex approval
O Multi-speed O Zone coverage [ siL compliant
Maintenance O Multi-functionald Future proof [ Maintainability
O Scalable O Coexistence etc. )
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Planning

Selection of
wireless solution

Network design

Deployment

Operation &

Maintenance

Use cases of
wireless

Gas

:ﬁ: Flammable gas detection
@ Gas distribution station
1 Heat exchanger temp.

l LNG temp. monitoring

2P Natural gas extraction separator unit

& Process monitoring

& Separation water

@ 1 UGS well press. & temp. monitoring

zl;Vibration sensor

Pharmaceutical

& Clean room monitoring
3 Cosmetics plant
‘ Freezer temp.
4> Rotary machine
l Warehouse pallet temp.
> Water flow in effluent treatment

||| Water well level

YOKOGAWA

Large number of applications have proven results by wireless
(]
& o X Chemical \S

@‘ Oil cellar pit press. & temp. l PVA (Polyvinyl Alcohol, POVAL)
& Pipe leakage monitor plant temp.

1 Rotary kiln

& Salt water monitoring

‘ Pipeline temp. monitoring
@ Press. monitoring (Gauge)

o l Styrene plant temp. monitoring
||| Tank level monitoring

= @Tank drainage pipe press.
1 Tank temp. monitoring

§I§Vibration sensor

\
& Power

4 Remote Dam Measurements

||| Tank level monitoring
l Tank temp.
g & Tank yard & Utility

1 Temp. monitoring

@
@Temporary pressure diagnosis PUIp & Paper &
||| Tide level
i l Diesel generator
@ l Turbine press. & temp. for start-up

1 Rotary dryer
@ Wastewater pressure & pH

1 Rotating furnace for slaked lime
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Wireless technologies sre Wireless 3 trade-offs

bps Long Range

O Wi-Fi 6T

technology

100M - Wi
0 Bluetooth rom o T
D |SA100 Wireless M T Bl;itgoth IEEE 802.11ah
o 100k L |EEE 802.15.4
Selection of O WirelessHART o+ oo SATGOIIEER -
wireless solution O LoRa, NB-loT T
O 4G/|_TE/SG, etc. Tom T00m 1000m 10km
Distance )
Network design N
Products Environment resistant, Regulations
Ve O Temperature TX O FCC approval
solution O Pressure TX O Dust-proof / Water-proof
Deployment N :
O Vibration sensor O EMC complaint
[0 Gas detector O ATEX, FM, CSA, IECEx approval
) O Steam trap sensor O SIL complaint
Opgratlon & O Development kit O Interoperability compliance, etc.
Maintenance Lo q
. O Availability of 2"? sources, etc. y
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Reliability (redundancy) Scalable network configuration h
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- USA Department of Energy (2003 - 2006)
- ARC User survey (2005)

Network design ~

“Wireless” requirements by: \

Interoperable multivendor products certified by ISA100WCI

ior Su;

Interoperable
Deployment products

Operation &

Maintenance
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O RF survey (for spectrum utilization) )
Brown field 0 . _
Interference from machine noise
O Interference from other system (Wi-Fi, etc.)
Selection of » Spectrum allocation: Channel block list
O 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

Network design Green field

RF simulation
Deployment

Network layout

Operation & design
Maintenance
\ RF survey using spectrum analyzer

vvyvyoadgd

1/0: Field instrument
RT: Router
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= : W e B 0or R
E 'c\m }l IO or RT

r
=L
E%%%%ﬂnﬂmw'% s H
e DF——T —

. Gateway
Fresnel zone to achieve free-space propagation/
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YOKOGAWA

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

PhySicaI |ay0ut v ‘ Line of sight; 600m
I

Planning

dESign . Non line of sight; 50m
Selection of i oo Pl

wireless solution T St A e S

Network design

Deployment — e L
Logical link e WL~

design
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Maintenance
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Examples of network topology views using Yokogawa Field Wireless Management Console J
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Guideline for placement /‘
O Install an antenna vertically ;‘9
Keep 1m horizontally clear D

O
from any obstacles
Selection of O Install high enough to clear
wireless solution the line of sight
0 Make a distance from

sources of interference, etc.

Placement of
wireless device

Network design i :
Device Device configurations Network integrations &

configurations O Config. Tool: FDT/DTM etc. Sommissioning
& O Device tagging 0 Modbus address setting

Deployment System o] Berseiar seiii O Install Device DTM
Integrations O Provisioning (set join key) [ Measuring PER & RSSI

etc. Prowﬁlonmg etc.
Operation & ®I ((‘ Uik
Maintenance

IR port Secure provmonmg using IR

J
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Planning

Selection of
wireless solution

Network design

Deployment

Operation &

Maintenance

YOKOGAWA

Placement of
wireless device

\_

Examples of wireless device placements

| Antenna

Redundan
. Access point
| with
|remote antenna

Rou_ér located in
- clear line of sight ¥

Device &
Network
Configuration

-

Provisioning
Fieldliae"
IrDA adaptor
TAG

security key
network parameter

Yokogawa products support both OOB (out of
band: IR) and OTA( over the air) provisioning

Web browser-based configuration tool )

/
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Monitoring network status during plant operation

Monitoring O RSSI (Radio Signal Strength Indicator) (dBm)
- f 0 Packet Error Rate (PER) (%)
.Se ection O. 0 Battery Life (days)
wireless solution
Trouble etc.
shouting
\_ _J
Network design ~
On-site maintenances Reconfigurations
Maintenance O Battery replacement O Reallocation of spectrum
O Adjusting antenna position 'S20Urces
DEployment J . 8 _ P O Frequency: Block list, etc.
O Adding routers |f(nee)ded O Space: Comm. routes, etc.
. etc. (¢0) O Time: Update period, etc.
Operation & O Uod vk
) @) Update security keys
Maintenance N @ e y
BISA (00 e 1
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YOKOGAWA

Monitoring network status by tool b
Planning ® Interference iC \“'
MNet.work ® Coexistence management 13 2
onitorin = = ==
2 @ RSl =
b RSSIP) PERP) SecondaryRouter RSSIS) PER(S) Batterylife
Selection of (A PER (<15%: recommended) | 1= [ e
wireless solution T {A Secondary Router L T
[OUBIE QA Battey Life, etc. i =5 == =
ShOUtlng ! G6Bm 0% VIASI19  -60dBm 0% 1516
\_ Web browser-based network management tool /
Network design
5 . . )
On-site maintenances
Maintenance ® Battery replacement ® Adjust antenna position
Deployment {4 Predictable, easy & safe v Remote antenna
g\:}i:ﬂi ::Z!?tl:; i::r::?i E:gzlt]ye:l:es ?:'clgl( -area %
Operatlon & : ‘ _ . tall the batt Exarfa
IVI a i ntena nce Replace batteries in safe zone t?:"S"“ﬂeer:”T‘Zf?;Zem
\Battery pack allows easy & safe battery replacement in Ex area Remote antenna Y,
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Examples of successful wireless deployments
with ISA100 Wireless infrastructure

Planning
Selection of
wireless solution & = =

Network design

J

y

.Gas datection_
i |

Deployment

Operation &
Maintenance
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Thank you for listening
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