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Taking Advantage of Wireless in Process Plants

By Coarath Jebraston

Today's smare feld immruments have beaefived from che use
of mote powesful microprocessors with low energy require-
menns, These insrrumenss cen provide much moee informerion
than jast the measered value én the form of & 4-20 mA analog
sigral Inscruments now have the ahilicy to disgnose boch device
ansd procei connecrian conditions o improve availabdicy. In ad-
dition, multivariable smar mstruments cn provide mudtiple
mensred and caloufased valucs wich fower proceoss conneceiana,

Abeut 30 million HART-capabbe 4-20 mA insteaments seove
&8 phyical plane ety thae petform measement and conteoal

in procesing
plames worldwide,
Planes aften em-
ploy the HART
prococed  simpdy
o configure and
commission.  the
matmuments.  Es-
tumated  inudicate
that anly 109 of
theit sitfaments
heve o digial
pethway back o
the hosy sysen,
They don't rake
advantage of the
exoting dimgnos-
e and coonec-
Figure 1. Hord wiring HART-copoble tion infirmaticn

finld instruments o osset monogement fesiding in the
systam ficld instrument,

WirelessHART,
ai [mpheenented in the larese HART V srandand, can provide this
parhway a8 cosvendene, afpedeble, seoure, and selishle way

WirelessHART tokes hold

Vistually all large inatrumentathon companies now segept and
use the Wircless HART szandard in rheir prociscn, Manafac-
rurers are shipping Wircles HART-capable produces as well ws

adapeers chat G2 to
cxiting  installed
inggruments  ancd
cogvert  them o
Wireless HART,
The adapters pro-
vide a cosc-cffecs
ove and secure
communication
pathway hack o
feenate  condition
manitocing 4~
plicachans, sech ax
ABRB'S AsserVision
or conditicn moni-
roring functicns ar
the control system.
Wineless  adapeers
can aleo be used
foe process moni-
tonng i the e

muleiplexor. Buar chis solution
depends on;

& gyvudlability of =n up-to-dare
anaf sccurnte panel wiring dis-
gram

* adequute space in the mar
shalling cabiner for che multi-
plexos

* poasible necessicy vo waiy for
a plant shuedown as each koop
TEUENS ME-Wirkng,
WirelessHLART awoids chese
drawhacks, permizting pro-
cessing planes o facilitace low-
cost implementanion poing by
point often without the need
for a plane shusdewn and rake
Rl advantage of their Reld
inserument assers, Figaee 2.

whete there & local
powet awvailable a2
the imtrument bt
A ooanection back
to the hinsr sysiem, Figure 2. Employing WirelessHART
Wireless HART  odopters lo communicole with osset
adapeers for field management
mstruments b=

vinusly eliminate significant rewiring costs, They offer a good
sarting point far end usens ta gain experience with wincles
technology while benefiting from new remote acceld bo cxmting
wascts in the fickl

O gomarse 'y podadlle w0 retrofic cxisting HART indtridrsenes-
eion withour resorting o wircless,

Plancs can edd o wieed HART mulriplexce. A seeial link from
the mulriplexor oo che hosr aset management system would
pmu&mum:h::rulm‘u HART daza. The bogscal lo=
cation for the mulriplexor in making this series connecsan
the 4-20 mA signal is the manhalling cabinet. Hene installation
rechnician could connect each imstrument signal in nom to che
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E illy, wiscless can offer
dramazically redoced coom in
wiring, engincering, Ensralls-
tion, and mainenance, oome-
bined with inereased  datws
guthering Hz:ﬂuhrr

PFlants can monitor process
data via che wireless link wing
MODBUS TCR They can ase
standasd nstrumment eegta-
tian Ales for configuration and
feuke dreill down, Additonally,
enesgy harvesting  rechnigqoes
employed by many wircless
sifagicors wvoid the need for bat-
teries. The wirebes adapeer i of-
ten connected at o spare instros
ment cabbe gland and become
part of a meth network back o
& gatewny deviie conacced 1o
ehie Boag wysteen, With this pew
knowledge of lmstremens and
connection dagnoseics, plans
can reduce umplanmed  sbut-

downs.

Some common lpﬁumm
for wing recovesed dum in
clade:

* Mulsiverinhle peocess dasa,
such as roralizer, remperscune,
asd  densiny Ve ik
some mass flowmeten

* Detection of plugged impulse
Ene from differential pressure
CRLOSMIATETS

* Mgcemment of messuned wvals
o rediahil

* Commumication of starus and
alarm messages

* Control wabve condition man-
itaring by signamure analysis

* Feedback from walve and ac-
[N positicners

* Imminenr anelyzer calibrs-
CiGHn Peeiremeny

* Accumulstion of Bstrament
A= preidlre Counce

Additionally, enginesrs can
remosely access the instrament
to alter ity configuration or

12


Jim
Rectangle


4/19/12

Smant transmitier
sois alen

Figure 3. Reparting maintenands alers and arranging
o

rapai
manage & cenrral configurarion damabaese. They
nnmaiﬁrh:m:mm.:’lplnm:rw:ﬁgu
raticn withour having to expose wiring of con-
mect test lends in hazardous environments.

Wirthst communscationd would improve
plant uptime i throe stepe, Figare 3. Inattally,
the imitrument identifies & fwult and sct an
Imeernal alers. Then an applicstion thar manl-
:m crndumnl. woch as ABBS AssctVision or

ing in AHRB Sysrem

Mmﬂshmwmﬂmmhﬁ"u
lessHART necwork, The sstet management
wystem generares and ooy a fault repor hased
wpon i sevenity. Finally the maintenance ar re-
mute suppirt team connects o the ficld instro-
ment and dalls down via HAKT wools such ai
DTM (Device Type Manager) to dagnose the
Faals and asrange ropais

Thie valus of the imfarmation mecovensd fhom
vntmﬁ:muwn:m-ﬂ[l-uﬂrd:p:ﬂdupm
ehe meser it & mewsuring o
upunllt-upthﬂmnufr.htmmncm irself,
Some snalyzen, for example, commmin baffer
Flzids o allow peiodic calibradion; chese bud-
maintcnance alers. Other plant assees with meoy-
ing components (for example drives o valves)
wemld abso have che sbilisy to predice mainee-
mxhee redquiremneno based upon actisiny,

Understanding WirelessHART

An mdustrial wireless network at the instra-
ment bevel mimt address the concenns of seoa-
rity, relzabiliey, and simpliciey of usr aloeg wish
the ability o negrate devices from mudiple
vendon into the same acrwoek using rhe Full
fearuare sex.

A standard such s WirelessHART (IBC-
62591) provides = process  solurion
through che wse of maltple bevels ol securnity
and redundant pathways via meh networke
ing. Thes functions penmit campliant desices
o exchange data in 2 reliable end seoune way
through the nerwork. With a WircheasHART
scdution, the engincering tools o integrate the
inrrument with the host remain w
Plane engineers need only updace the HART

Figura 4. Wircless HART mesh network
ensures relicbility

=
Hilnlmul.um

identilies fault and  Asset management  i3gncees fault,
systom interpreta  TANGeS repair
condition
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devics descriptaon (D) and
device type mansgees (DTMx)
for the field tnssrumency,
Process plants often have dense
infrasrracsures, vehicle moves
ment, large elecerical equip-
fenit, nd nam erous sowrces af
Bl and BEM1, including ather
racio commusniation systems,
Witk HART auromatically
adjsn the moth seowoek to
changing surroundings and
can hop ro urosed radio chen-
nels o ensure process indor-
marion is svailable,

1-—"

Weowork - The WirelessELART mesh concepe
provides o robist aeed selfhealing metwoek,
The mesh network offers muldtiple pathways as
dara travels berween the instruments and che
hosz gateway. If ooc pathway i blocked, the
wrunamassion can switch to one of the alterna-
Hw{udwdmﬂp-:hwmnmmﬁw
(eypicilly softwant teiiding in the gatewsy)
[ the meh ically, Swirching to
& mediendant path & autarnatic nﬂtmm;lnm
inceewentine. As insoruments join the mesh, the
nerwork manager aucomagically builds & new
graph of redundant pathways.

Time glot - WinlessHART employs o fixed
vime duration {ofren called o shorh of 10 ms for

timely process data back o the gateway.

Srmart reporting - To maximize battery Lfe,
Wirelest HART can be configured o tranamiz
peocess data only if o has changed or f an cvens
foouines transmission. Smart reporting provides
a method ta change the daca rate based on the
proceis valise, The reporting rale can incrcias
i the process varible crosies un alerr level,
peoviding more Frequent updaes. In adidivion,
the sransmission can ooowr coly 8 the proces
changes by a preses amount {for example, $%)
or if & time perind expires (for example, 10 min-
utesl. The proccs dats cransmatoed bas o time
and date stamp added by the instrument.

Wireless co-exiveence - Wireleass HART  wies
a rachio standard (B02.15.4) and an unbicensed
Froquency band of 15 channels foe cranamissicns
(1SM band 2 AGHz) Since l.rquurtmu.urhut
channels, the syem past minimize collisions
o erude the neswarks eperate a8 & atifactory
level, WirclessHART uses channel assesansent
and share message sizes 1o cosxiar with mcigh-
boring nctwozio. As cach message s prepared
for sending, the instrument checks the selecred
channel for csage. If the channel i being used,
the instrument waits for the next time slot and
hops to & different channef,
Wireless dimgrostics - These techniques ensure
the health of the network and s security ssanas.
Duigrostics are buile into the HART standand
and include mdicason of bateery life remadning,
deviets present, octwosk jain atbompds, and
other neework managemens insdscarcr,
Wircless seeunity - Thes w ane of the top thiee
aireliw requincmenes (the others are robustness
and pmpliciey), Wieelest HART 1akes sdvantage
of spresel spectsum erasamaEsions fas grestly
Emprove security and Bmonunity oo nodse and in-
werference, Criginally, spread specrram syseems
were designed for the milirary in World War 11
with the goals of avosding data inrederence and
providing securiny, (Surprisingly, somess Hedy
Lamatr & the ¢o-halder af the carbest patent on
tpread apoctrum commamumcations), Encopption
adidi spather layer of security

Wieeless HAKT contudns sddivonal securicy
enadiderations, The sytem venfies iF 4 poining
instrament has the proper eredentials, And
wireless mesmages cach coatsln a4 unijuc mei-
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wuge meegrity code o cnnere thae the contens af rhe mewage ha
nit been aliered as i passes chrough the mesh sotwoek,

T s g, wirelzss necwosks ar the Beld insorument level may
not replace 4-20 mA loops but will them where
instullagion is difficulr or expensive or whers valushle informae-
tioa i |efr stranded in the Geld. Wireless adaptens can be wed
icld wireless fonnectivity to existing or new HART imstraments
and previde an effective maintenance necwork back to the host
FyaEem, Wﬂiﬂmm&uthﬂﬂﬂfﬂi&nmhﬁ»
tixl, palit by poinr, snd peovide full asoess o the nfosnation
srrancled within the targer fatrament, The unlocked informa-
tioa can greatly augmens che value of & peocessing plamt's saet
MANIEEMENT SYILEMA
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