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Flowserve Limitorque
actuation systems

Lirnitarque iz an operating unit of Flowssrve, a $3.5 bilion-a-
year company strongly focussd on the sutomation and support
cifthe valve induetry. Flowssrve ia the world: premier provider
cifflows rmanagement sarvices.

Lirmitorque has evolved owver BO years sinca ite strategic
intrsduction of a “torque-limiting” design that changed an
industry. Aowserve Limitorgue offers sclutions and automation
choices for customers which provide:

= Cost savings from fiskd dasices such e2 electic vale actuators

= (Greater operating sfficiencies from control room performancs
sequenang, mtedocking ard continuous process optimization

= Competitive sdveriteges derved from ncreazed management
vigibilty of databases snd networke

2 Flowsane.com



MXb actuator:
The next generation
in smart actuation

Limicrgue Mib: vnmatched reisbdty. precision, advanced
disgrostics cenablites and & simamined user exparisnce.
Flowizerve Limitorgue mfroduced tha ME elecine actuator in
1897 a3 the firel smant actuator that provided uncompmomized
refisbdty snd performance in & design thet was sasy o use.
The WX actustor nnovations, which were markst frels — 8
unigue sheoiita encoder that dosen' require battery Deck-up;
LmiGard™ technology; easy-to-use menus in & Bnguagss;
ard the use of Hal efect devices to eiminas powentially
roublesome reed switches — have besn monowed.

The Wik actuator & Limilorgue's nesd-genersiion. high-
parformance unit, cienind supenior relabifty, enhenced anaktics
ard an improved uesr expeience.

Enhanced user experience

Up to 50% faster commissioning, setup and
operation from a simplified menu structure

An updated user inferface coupked with 8 simpiied, mbsie
rnenu sinictiue makes nawgaton eesy 2nd eredes 2 smooth,
arer-ee setup procese. The new nfuiive end configurenle
menu siruciume ceters to al inowiedge snd experfes Bvels by
offerrg multiple configuration options. A guick-sehup option
enzwes rEpid and secure basic commessioning, whiks the
advanced sstup ootion alows thie sctustor to be tzilored 1o the
Improved legibility owing to a larger, high-
resolution LCD screen that extends viewing
distance and detail

Thes lenzar, Fgher-resolutsion LOD dieplsy makes the nformstion
and slahs sa=ly lpgble from = far 22 9 m E0 f{, The new
LCO display is twice 8= &me &= the dispizy on e prevous
WX miodel end provides eight trmes mone meciubion. The
buili-m ambient light sensor counled with smart softwane
aliwe cymamic brghtnsss and contrast eguilabon for
mproviad veskilty in all kghiing condibons.

Enhanced visualization of operational graphs,
logs and trends data

The edvanced disnlay u=es improwved graphics o provide
an erviched visuslization snd date nerpretation axperisncs.
FRes-fime ongue graphs, alsrm and event logs, and other

Advanced diagnostics and analylics
Increased memory with real-time clock (RTC)
improves the quality of data captured

Tha Mib actustor kas 500 bmat tha memon caoacity of the
pressous MK miodel. A larger memorny canscily Slows increasad
data capbore and storsge for & higher degree of process

tme TG sllows dei= oge io be time stamped in order 0 support
assat management functions and Hecycle anakysis.

Advanced diagnostics provide greater process

A enhareed, NAMUR NEID7 -complant, dagnostic noffication
gystem providas process performance manitonng by derting
lme omerator of potentisl futune feiunes with alarm and event
condticns Hwough an intermationelly scoepbea symitinl stEnder.

Improved reliability

Izolated input/outputs to improve protection from
outside interference

Ir additon o its non-nbusive conemucton, the desgn =oiatss
crtcal components fo enswe higher reasbility by sddessng
siecirnics sunivebiity. especaly in adreme arwonments
whene the eouipment iz subeel to eectncal shook and

(g i=gi=a=l=s}

Longer service life from higher-rated components
for extendad operating ranges and maan time
between failure (MTBF)

High MTEF-r=ied comporents and & menforced housing provide
riceased mhbasiness =nd rlisble functionality. The uss of higher
rated components and matenalzs ensuras thermal and eeisEnce
ratimge et mestand oo beyond appicaton nesds.

Simplified maintenance

A maw slecironc connector desgn emaves the nesd for
brackets and hald-downs, making menienance operations
e=sier and faster. The enhanced connector design ensunes
rabust connectsy throughout the rated ssemic and vibrahon
EWBODE

Backward interchangeability

The MXD schustors dispiay and conml elschmecs sssemoly
e bachwerd-comoatible end cen be essly retrofitied io
previous MY actuator modsts through conversion kits.



The performance you expect with the simplicity you want

Speed, precision and simplicity

The Mkp actestor's control panel features 8 240w 1 60-pixel
resciution LCD with configursbée ternpersture and ambient
lightng compensstion contral for LOD backight. The langer
higher-rasoation OO dieplsy afows customens the abifty o
iy achusior status and disgnostics i 8n easy to uss, easy
ic read, graphical format The buil-in ambient ighi sensor
coupled with smeart sofiwane sllows dynamic baghiness

and contras! reguisticn for mproved visibilsy in 21 ighting
conddions.

The mcdustny's first muiingua sctustor is now capeble of
configuraton n Engish, Spanish, German, French, igian,
Poriuguese, Manoenn, Fussan, Bahass indonasiz, Katskans
and Turkesh 85 sEndsrd configurabon Bnguages. In sddition
the LCD can be rotated 1B for better fiekd viedoility,

Speed, precision, simpecity and fe51 set-up are cheractsnstics
expecied of a emart sctuator Lisers and valve COEMs demand
guck ssi-up and essy to underatand dislog in prefermed
languages. Tha abily to ether Lipioad new eoffeame or
odowrioad disgnosics is oo orifice to improving 8 plants
eficiency The Mib ectuator provides customers wilh e
eesential iools for rapad instalation and root csuse dagnostics

4 SPRACHE  av

Precesion is expected i 5-eman actuaton, The MX schuator wes
tre first such device developed with an nnovative abaoiie
encoder that dossn't requine boubesome and unprediciable
batiery beckup. Fowsenes Limitonus's wnovame absoluta
encoder has 18-bit resolution, allows for ower 10,000 dove
slaave rotafions, and = 100%: repeatable. it has BIST (Sl Ir
Self Test] enhancemeants and redmdency.

Whan 5 davica & desgrad for BIET, ite methadology & sucH
thiat much of the test functionality is emosdded in 1he device
itzall. BIST desgn feciitales & orfical component’s abifty to
communicats e ctual stete for companson fo the expectea
siale. Ay devistion from expected values will be reportad 40
tiee e, ether locathy &t the scustor’s LCD scrmen or over =
network dewca.

Simplicity = expectad m & amar sctustor. In fact, one of
tie reasona for wsing an electns sctuasor & the smplicity
of set-up. instaliafion on & veive, and scquinng dagrasiic
minmnaton. The MXo sstuator = the simplest end essiest
to use electms sciuaror
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Long life and protection

Long fife iz expecied in & wmart sciuator. Thene am moms than
1,000,000 Lim#orue actusions nstaled around the giche,
every concensble emvronment. Many have been functoning
fior over B0 years. imtroduced in 1887, the WX achusior & the
Fawsenve Limtorgue smart sctuator that niherits Limitorue's
iegendiary langewity.

I order bo last B long bme in sevens seonments, aman
actuatars must have unparsdeled protection. The MX actuator’s
IPER enclosure rating i 150 for 06 howes, regardieas of
whether the unit is weathempreof o expfosorn-prodl. Aod
ciher pedifications to the list — NEMA 4, £ B — and the MX
ectuator is uneurpassed in whil prodection.

The M sctuator is double-sssled, which =ciates g erminal
compartment from the contmls amvicnment. Any leskege nio
ther terminal compartmant is containgd in the compartment,

Additionally, the desgn isolsies crlical components o
ensure higher reiabifty by addressing elecironics sanavabdity,
sepacEly in exireme envimmments whane the equioment is
guact io electrical shook =nd interference.

The W& actuator is powder coated usng & polyester resin n
Blug Streak color, mot only for aesthetics, bot also for profection
in SEVEE COMMOSNE SPWTnNImenis.

Quality and certifications

Flonwsene Limaorgus is 8 global lesder in guality
mandfaciuring. All Limaorgue pants are certfied to 508004
stendards, the recogrized benchmark for guality =8 over the
workd. The same unexceled use of certfied matenals is found
in the MX actualors 85 in Limitorque’s nava and nuclear
nuakied ekecthc sciustors. The MK actuator has used aynthelic
gear oils especaly optimeed for use with worm gear ssts snce
the firet wnis was shippad in 1897. i was the frat non-intnisive
actuator {o wse rolled worms and efectronic conimis desgned
and oroduced u=ng surface mount technology. A tue globaly
certified device, the MXb sctustor mests 51 peminent Europeasn
Directives. mcluding IECEX, ATEX, EMG, Machinery and Moise,
and depiays the CE merd associated wih such comokancs.




Anatomy of MXb multi-turn actuators

Liriorgue MY sctuators respond to customer neada with advenced feahures
cesigned for ease of commissioning and use, 25 wal 8s ime and money-E8yrg
operstional bensfis. What eets the Mib achusinr spert is the comomation of confro!
and relisbiity enabled by advanced Limilorgue technology, pius supenior ergonomics
and hurman nterizscas for spesd, comfon and eass of wse.

The M actustor's heavy-tuly handwhes! provides backup
tor manual IZPEHIH'I

The reflabie ME actuator's motor includes Class F nsulation _
and thres-phase ACY. it s cesigned specilicaly for valve
eciator service, wilh a high starting fomue 2nd low Inarila

t0 reduca vaive positicn overshoot. Class H is 2n option for
threa-phase ACV molora.

Miotor gear astachemand stows the motor to e ramoved In one
zzsembhy for tast, sacy INspaction, repalr and malnisnance.

Double-sealed housing design provices & teination charmber
that s separate and sealed rom the control chembes Control
components are Never exposed 10 the elemsants durng site wirng
or becalss lJrE.fE.Lﬁ'H cabile conneciion.

Extemnal connaction tiock has thres power tEmmings, 3 ground screw,
and 54 consrol screw-type tammingls 1o simpiity commissioning and
upgrades.

Long-iife gear set consists of hamiened aiioy, stesl-miled womT and Dronge wWonm gesar
Immersad In an axtended-ite synthetic gear ol spacifically develcped for woem gear
operation. i s comipkstesy baaring-supcortsd

Duciis on thrust base 15 emovakle from main actuaior nousing for easier vaive

Instaflation and maintenance. High-strengin, bronze aboy stem nut s removabes for
machming to sut te valve stam.



Dechatch lever enables the MXD Cast guminem howsing 8 powoer-coated for extreme
achiakor to ba plecad In marE, environments. Cptional coatings are avallable.
hrandwhest-anve oparation. The
lewer aulomatically disengages
when maioe = enanglzed and can
Db padiocked In ihe motor posiion.

Conirols may be powensd from an extemsl 24 VOG- 50ue 38
baciup for AC power, or It could be used with commnissioning.
Controls end display will ramaln aclive theough ioss of AC
power.

Torgque sensor derves cutput rom motor spesd, femiperaturs
2nd voitege—and shuts off the motor to protect the aciuator
and valve i Eha sei torgua |5 evcesged . This method of tomue
sensing indicates Limitongua's commitment bo be fully
Blecironic.

_— The absolute encoder, 8 key that ensbies MXD SCiUSE 0
achieva 100% repeatanie cominl, provioes optica sensing of
valve posificn with 1E-Dit resokifion. The encoder measures

valve position In both motoe and hendwheel cperaticn. Mo
battery or back-Up powar supgoly 18 reguirea. it 1 mdundant

BIST, permitting up to a 50%: taull iberance, ensuring reflzbie
parfommance in fe uniely evar of component 1aliuns.

Tria WD actuator offers Bluetootih® LE technokogy. which
conriects, raceives and fransmits L to 10 m B2.8 i), Firmwere
£=n be downioaded to the actustor sasly from 4 |aptop comgdter,

The high-resolution contred panel display delvers
InStant, Lp-to-tha-minute actuator stats snd valve
position 11 languagss. Doth Restorcal snd res-ime
grepha c=n be viewed on the advancad dispiay song
with ConSguration and degnestic infarmation that
Inciledes motor, Identmcation, nardware data, &5 well &8
torque proma log reports.

Wb actliators feafure 2 LimiGard circult monltor hat =
oesigned 1or Fallho-Action protection. LimiGand fonssis
of dedicated circuitry that continualy moniors the maobor
contacior, combrol relays, intarmal loglc circults and eaermal
command signales to detect and sam malfunctions: it now
nciides BIST for inue predictive malntenance.

The ciontrod chamber Inciudes

& electronic control, Local controd switches meke sefup ana callbration A rotary knob, unigus to the Limiomus MxXD design,
monitoring and protection By, UEiNg “pES" OF T responces iostralgniforward  1aciiiates seemisss navigation and reduces sstup
misdue MountEd on 3 Ses guestions, pius they provide the anilities to open, and callbration fimes. The mbust knob aiows usars
plste. Piug-in connectons llow stop and ciose the actustor end select remots or the ity to quickly nsvigate batwean avakabie menu
tast, eeToe-fres Tamoval and kocal praferences. Thesa switches are magnetcary optns and halps In making faster and pracision
replacament of the mode, coupled, soild state Hal effact devices, which salEcionE.

eliminate iroublesome and fragile reed swichas.

e Bliond® wi mark and logos 1 regisiarsd Fadamans peraa by th
Siusiont 5, ino. ond 16 2 SuSh TeFks by Flowsan s s Undar inss.
thar mdamarkes ond moa names o thoen of har =pacthe owner Limiorque MY 3aries B 2mart Bleotric Actustor 7



Control and diagnostics

Controd @ expected 0 & sman actuator The Mib actustos
iz noted for =mpliying velve control automstion N thres
critoa aees

= Caibrafionsat-up

MNommal openstion

Deagniostics and roubleshaating

Thiz WX actuator was te firs! nor-virueve sctustor to eguip
uzers with LCD dialog soresns n e Brguage of thas choica.
The mes and improved Wb achuyator uses a graphacal dot
matny dispeay that doubles the screen size and offers

aight fimes higher reaoiufion and improves the visbdity of the
dmplay. The usa of thes fype of LOD permes the supoort of

any language: In tact, in sdddion o English, Spanishn, German
French, itakan and Poregeess, the ME achuator now includes

DIAGNOSTIC RESET

Amvanoed sy

WIEW DIAGNOETICS

Az manu

s @ngueges — Mandsmn Russin, Behasa Indoress
rat=kana gnd Turkieh — with 8 capacity fof even mans. The
omantaiion of the sexi can be corfigured fo rotate 1807 and
dizgnostc graphs depleyed for clearsr dats cokecton

Sirrple “Yes"™ and "No” eeponses to daleg guestionz confio
tha set-un of the Mik actuator va sobd =state Hell effiect
dewices in &l knobe. Mo special iools or remote devices ama
requined. And the MXb schiaboe i °ht for senece”, offening
thie widest range of configursion merus of any non-intueye
amart achusion

The new niuitve snd configurable meny structurs caters

to =l knowlecoe and exoertiss levels by offering mulbple
configuraton options. A guick-ssfup opbon snsures rapad and
secure basic commizsoning, whie the advsnced setup option
aliows the schustor to be tefored to the desred epobeation

DIGITAL QUTPUTS
MONTOR RELAY
REAL TIME CLOCK

Ok safie



Nothing exceeds Limitorque MXb actuators for ease
and compatibility with valves of all types

Valves

Limitongue MAD achusors neve been designed o accommodsis
Ioday's wide variety of wahe designs and mest intemanons!
standamis forvalve and actustor interfaces. neluding 150 5240
and MSS5 5P-102.

h¥o achusiors sre avalable in a wide vanety of configurabons 1o
stcommodate vancus epplications and valve cesigns:

Direct mounting: The Mk actuator can be dinscty coupled
with walves Tor torque-only appications. For thnust spplications, a
=aparste thrust base & usad.

MIVHBCGWG: The MXb sciustor can be coupied 1o a W3

or HBE woem gesr reducer for cpeation of part-tum vahnes,
such 8z butterfies, balls. plugs and dempers. Thez combination
pmvides an outout forqUe capacay of up o 184 280 M m
(136,000 #-1k)

MI/BI2WMT/V and 5A: Rising stem walvas may be operaled
oy =n MXD souEtor cowpled o & vansly of beved gesr and spur
gear rediucers. Thrusts up to 1,445 kN {325,000 k) end lorgue
uo o 16,320 N m (12,000 fi-io] can be accommodatied.

Tipe s

Couplings

Thrust sctuator drive couplings:

= Type Al — Aoy broree (thnest)

= TypeA1E - Extended bronze nut

= Limsar basa - Type LB [30W 8,700 b and
LBZ {109 M [24,400 ]} for control and choke valve
applicabons (see LMENFLZ380, MX and (0 Linear Bass
for further informaton).

Termue-only esuator drive coupings:

= Type Bd - Standam stesl bushing

= Type BAE — Emendad steel bushing

= Type B —Lage ined-bore keywey steel bushing f50 5210
= Type B — Soined siesl Dushng for nEng rotsting sism yaves



Integrity and predictable performance

Smart actuators should have emabling techmologies that sneurs integrity end dependability. The MYk actustor offers three.

LimiGard — with BIST

Enharcad reliskiity for optime plant opastions and reduced
troubleshocting costs ars the primany banefits of Limtomue's
urigue smart actuator moniton, LimiGand,

Whian LirniGand winng disgrame amn followsd, LimiGand
continusly moritarz the contml relays, ntamal kogic circuite
ard axtermnd command sigrale, comparrg them to eference
corditionz. This virhually eliminatas the possibiity that an
actustor malfunction can ooour without prompt detaction
ard alem communication. In the evert of @ malfunction,
LimiGard taksa over and aupervizes the actustor’s reeponss
characteriatica, mamimizing safety snd pradictakility, Fault
Irezartion Tests corfirm this FailMo-Action philosophy buit
rio every Wikb sctuator,

Customer
commEnd

A etate-of-the-art electric sctuator such as the MAb sctuator
should includs means for wenifying and validsting that ita
components are desigred with BIST capabiliies. Selecting
the Wb actuator, which mcorporates a high leval of BIST,
can confribute greatly to the integrity and reliakility of process
gpplicatiors and erkance the abiity of a =afety sysiem to
achiewa itz higheet poesible mting.

Motor

contactor

Ralay Dk

Dirivar Cireuit Ok

Con

tactor Ok

Customer alarm
ndication
on LCD

Driver Circuit OR
Contactor OF

Monitor
relay




Absolute position encoder

Limitorgue was the first electic actuator supglier b ues an
areciute sncoder which doszn't reouine battery back-up

for postioning, Customers specify absolte encoders for
unintemupted perfomance, and e M actuator mests
cltomer expeactations with an imprved, 18-bit optical, 100%
repeatable devics, Postion informstion & accurate withrar
without slectrical power The 18 bite also means that the span
of the MXb actuator's encodar is now almast 10w the criginal
— gzod for 10,300 dive slesvs rotstions. The encoder hes
redurdant circuts, enguring performance, even in the event
af up to 50 component faium, continung to provids relisble
deta while alerting the user to any faulie.

Torque sensing

Torgue imiing hae bean a Limitomue festurs for mons than 80 years. I fact, e name Limitorgue
wes coined to identify the ability of an alectric sctustor to “imit torgue” to a vahe: Inthe past,
slectromecharical sctustors have sanead tomue using a complicated aystemn of aprirgs, switches
and came, The MED actuator sanses torgus slectronically for uze in valve contml, overliead protection
and tergue trending. In conjurction with the LimiGsnd featurs, torgus ie esnssd from motar epeed,
with comperesation performmed for woltsgs snd temperaturs variations. Thie result k2 highly relisble

and predictable torue saneing without the nesd for the extra components associated with
electromecheanical tomus swatches. The Mrb actustor is a trus smart actuator,

Spesd
‘alts

Termparature

Torgue
decigion



MXb control, indication, protection and optional features

Standard features

= Direct-wired remote control — Wing Rexibiity includes
the fodowing stendard shematives (o opar-stopcioes
the sctusion

— Four-wers — VEve can be opened| closed of EOpped.

— Twio-wire swiched — Snigls open or Siosed com=cT
vake can be opened or closed, bub not stopped.

— Thes-wie manisned — Two mmaintened cantsots for
saif-mariered control. velve can be opensd or closed
out ot stopped N rmd-evel

— Thees-wire Fching - Two momentsry contects; vale
can be zpened, ticsed Bnd stopped T mid-Tavel

* Muiti-mode control - Thres mooes of mmobe contml ara
permited when the WX acthustor & configured for mult-
zontrol: dighal (discrete} conmol, anaksg corrol or network
eidbug) contml. The Mib schuator wall respond 1o the Bed
command =ceved. Howsver, analog (modutronicy consial =
mitiated by either togging MK User hpas 2 {conifigured for
(ZE5E input) or reroving and respinying fhe 4-20 méA aneiog
sagral. Refer o AITBOO00E0 for further mformizion.

* Monitor relay — Zrovides an WD and MO coreaes,
repreesning “Aciustor svalabla for emote opemsfion.”

= Emergency shutdown [ESD) - A remcts, extermsl 250
aignal may be applied to the actuator to move the valve
{0 = precatermined Leer-corgured shutdows posibon,
owermding essting comdrol signele.

= User-defined inputs — Three uses defined Fpas am
Fuppled.

= Inhibit signals - Exteme sigrals may be wsed to ekt
schuator opening, cioand, or bofh,

= Control signals - The control sgna can be ather 24 WDO
zr ophional 125 WAT; it zan be sourced from the aciustor
or customes supphy

# Status contacts (4] — May be s=f 4o moesant up 0 30
sciuatar condiions.

* UPS — Allows for 3 24 VDC UFS connecticn for ether ety
COMmiEECNng pror fo makn power oF schamr siehe and
teedbeck T the event of o=z mens power.

= Megative switching - Whan remote control systams regurs

the negative poke of the croud supoly to be switched o
oositive earth, 5 simple softweare changs = mada.

Bluetooth LE capable

= Etandard iow-power wirelses communication path to the

scilEtor enatdes monionng end configuraton of He wit up
b 10 m 32 B i) in =ny diection via 8 Bluseoth LE-compatine
PC; FHSE ffrequency-happing spread soecinur) sliows &
relizbie commurcstion Ink, even im e noisy” emaronment, and
12B-bi oata encrypbion can be snabled io protect the privecy
al this limk. A visie bius LED in the controls LG window on
tha face of the sclhuator signfies an actve Biuetooth ko the
achiEnr has been setshizhed.

Protection features
= Autophase protection and comection - Assures propar

opien/ciose drections and moritors end comects phasng i
conmected monoperly. Prevents operstion 7 3 phass isiost

= Instantaneous reversal protection - incorooreses the

prooer bme dedsy Dehween the motor eversals (o educe
swmers sumes 5nd extend contecior e

= Mator thermal protection — A thermiston, pleced withir

tre mator, protecis sgarst overheating.

» LimiGard circuit protection - LrmiGand consats of

dedicated crcuitny that contmusly monitons the motor
Zominolles, control reEys, interral ogic crouits and sxdemal
commend eignals. When the recommenced wirng
conniections ae mads, | wriuslly eimingtes unexpected.
erronecwus Boiustion caused by mismal shectrone fallsss and
erate: smermal command signals. Addifionshy, © he everd
of mafiumcion, LimiGar supenvizes the actusior responas,
datects t& souma of the tzlue, and =ignsls an alam.



Optional Teatures

* Four additional latched contacts — Addiioral contacts

may be-zet to mpesent up to 30 key actustor condificns,

for = 1otsl of eight contacts.

Two-speed timer - A two-spaed pusing Timer may be

rodrporaied W sunpon varsble stroke imes &3 configured

by the usar.

Analog position transmitter (APT) - The AFT i= an mtemaly

powersd, non-contacting vake position transmitier that

provides 8 4-20 mA signal proporfional o valve postion.

Analog torque tramemitter (ATT) - Tre ATT 25

nomcontactng, miemmally pesesd reremiter fhat provides.

5-4-20 mA signal that is propoional o ectustor Suiput fongus,

= Modutronic controller - The Modutronic controller positions

tre walve in response o an extenal &-20 mA command sgral

It mcludes audomatc pulsmg mede o pravent overshoot

&l the setpoinl Farameters that msy be ==t easily dumng

corfiquration include proportioned band, cead band, polamty,

and achon on loes of command signal.

Partial stroke and momentary closure ESD - The partiz

Elroie 5nd momentary closume ESD sgnaks ane configurabe

by the usar. It can alec be supplisd wih 8 momeritary closus

comeact-inissted ESD signal routine wih redundant coroutry,

» Control station (CSE) - The C5E is 8 saparste corrol
etshon designed for the opesation of ineccesable achestors.
It iz awvelable with LEDs, Remotadlnesf and OpenCioss
selecior switches. The G5E may be powered by the
sciuator's imternal sopoly, provwded wine resisignoce and
otrer extemal ioads do nat limiz the availabie signal powsr
presenied bo the MEb sctuator.

+ Solid-state motor reverser (B5MRA) - 4n 550F = avalans
when severe modulaéng operating condiions dermend
continuous operstion.

* |zolation and load break switches - =olalion and load
beesk awitches can be suppled for the ncoming tree-phass
supply bo the actusior. Thess may be coupled dirscty o the
actustor for weather-proot (WF) applcations onby or supplied
=eparataly for mountng by e user. The encloedre is sumbe
fior WP cr teemoormny sunmersion senvice. An expioscn-paook
(¥F} ioiabon awsch s abbo gvalabie for User mounting and &
suitsbis fior mountng with all Wb actustors. Please contact
featony for swvaiabiiby.




Network communications

The MXE actuator provides a compehensive retwiork option portfolio to the usar. Metwork 2olutions are improved with the addition
of HART and TCRAF bo complerment Medous, Foundation Fieldbus HY | DesicsMet, Profibus DF W1 and Profibuz FA. The Wb
actuator prowides the user with predictabls, relisble and =afe operation for years to came, in applications which ae subect to the

muost igomus regurementz and emdrormental sxtremes,

DDC Modbus (distributed digital conirol)
communication

DOC = Flowesnse Limitorgue's digtal communication contmol
syEtam that provides the sbiity to comtrol and moritar

up to 250 actuators over a single twisted-pair cable. The
commurication retwork employa Modous poteco on an
FE-485 retwark and ie redurdant. Redundancy s=szures
that any =zimgle break or short in the communication cable
will ot disable any ectuators. Each actuator has included &n
addressable fisld unit that communicates over the twisted-
pair metwark and axecutss open, closs, stop, ESD and

G0 T postion commands. The field unit ako ranamits all
actuator status and alam disgnostic messeges over the same
cammurication retwork,

DDC netw ork

# Single-snded loop oreut factory
* Modbus protocol
# High-sp=ed - up to 19,2 k baud

Master Station IV

Wb actuator units equipped with DOC can be controlled via
Flowessrvs Limitorguss Master Station I I inchdes:

» Network control (up to 250 devices)

» Hostinterface — Indusiry stendard Modbas Riu, ASC, LDR,
ard TCPAP protocols and contrel

= 1651 mim (8.5 in] TFT touch-screan display for nsbwark:
COMgUElcn BEILE

» Configursble poling ssquence pricrity

= Mebwiork ime protocol for e synchmnization of alsmms
disgnoatics data to host devica

= Moddar hat-awsppable redundant deeign; moolles can
apemate Ndependently or be extemally coupled ta fom
recundant communications

# Email nofifications of alarm conditions

= Datalevert logging




Foundation Fieldbus communication with
device type manager (DTM) technology
The My actuator can b ited with Folmdstion Fekdbus

proiocol shal compass with the [EC 81 156-2 Fisldbus H1
standard. The fisid e device = abls o suppon severs!

topologies such as point-to-pont, bus with gpurs, daisy chain,
trea, of & combraton of thase. The FF device hias nabwod:
features that molude:

* Link Actve Scheduler (LAS] that contmiés the system

= High-spesd communicstions up o 31.256 kbits!sec

= Fubfsher-sunecibsr communication

* Input and oumut function blocks

* Dizvice desoiptions

= stwork pormmunication

= Configurabls Dy wser

Lire Actve Schedussar communicstion: Fisidblus segments have

one actwe LAS st & given time, which iz the bus artiter, and

ooas the fodowirg:

= Racognzes snd edds new devices (o the ink

= Removes non-resoonsive devices from tha ink

= Scpeduiles control aciney n, and comimumicstion oIy
between, devicasz

= Regulary polis gevices for processe daig

» [ezribanes s pnoity-drven foken fo devices for umacheduled

» DM technoiogy incudes. PID {prooonicnsl integrel derdvativel
and partial gtoke (PS) fealres

PROFIBUS DP V1 communication with DTM

Thia Wb actuator can bs fitted weh Profowus OF_ VY protocal
fizld units that comphy with ENS01 70 Fiedbuz. Standad for RS-
4BE communications. The device supports seversl topologies
such as pomt-1o-pond, bus with spurs, datsy chan, tres, or a
combinasion of these, The FH device has network festures that
fip=Tia =

= High-zpesd commuanications up io 1.5 Mbps

= Mzster to-st=ve comrmunication

= Standby communication channel

= Aneiog and digital input end output funchon Dlacks

= Devica descriptions configuranie oy the user

= High-Speed Datzs Exchangs - Swamm Sequence

= Power On /! Aeset - Power On ' Fesat of master orsiave

= Parametenzaton - downicad of geameens o feld dewes
{sslected durig confgurstion by the wser)

= /T configurssion - downloed of VD configuration into the fald
device fseacted diring configumation by the ser)

= [Diata exchange — oyclic data sochangs (W0 Dats) and field
cevice reports ciegroshcs

= Reduridart Profibus DOF wih sngle or mulbple — master

et



PROFIBUS PA communication with DTM

A Prmfbus BA pratocol = svailsble =nd comphes with RGN0
Fieldouz Standard and Feidus physice izyer ger IEC §1158-2
for communications. The devics eupparts asvems| lopoogiss
such &= point-to-point, buz wih spurs, dassy cham, tres, ora
combination of these. The PE devics hes network fegbumes that
inchiss:

* High-speed communicahons up to 31.25 kbisls with
Manchaster coding

= Maser-to-slave communicason

= Bus powsred for B io 32 VDG and 85 mA per sciusior

= Stenoiby caormsmunecation chenne!

* Ansiog and digis mpus 8nd owtput function blocks

* Device descrptions

* Configuable by wsar

Thie Profibus DP-Y /A4 OTM VW 1.0'4= & scfiware component
that contsing device-speciic apphicastion information. The OTM
can be miegrated into engnsering and FOT frame apoications,
Fush a= siEnd-alone commissioning too's or assat maragament
gyetermz that are equinped weth FOT interfaces. FOT technclogy
iz indenanden from any specific communication protocol,
divce sofowere or host ystem, alowing any device to be
eccessad from any DOS host through any protocal

DeviceNet

DeviceMat compies wih CAN-besed profocol and provides:
thes follcweng fiasthures:

= DeviceMet Group 2 Senver mplemensmnaon

= haster-m-slave commuricstion

= Bus-powensd network mterfacs allows powes s@rm

ricmation o be communicated when actuains loses main
power the scistor does NOT drop off the network whean
powes = lost
= Stardand poled VO connection
= Standerd bit strobed W0 comnection
= Standsrd change of staie / cychic OF cormection
= Standsrd exphcit connections defined ss:
— Marioue assembly obiects and sree that slow the
natword user to determing how much oata o transter
o accommpdsie nebvork netaletion oat. throughpat
rECUEETIENtE
- Automatic bessd rsle detecson
— Mode addees configumable vz loce setup menu oraa e
TETIOE MM Lssr
— Broedcasr or goup netwerk ongnated EED sspoon

HART Communication with DTM

= Compleswith HART Communication Protooct Speaificaton
{Cooumant HCE_EPEC-13) for Revision 7.3

= Digitsl signal cn comvertionsl 4-20m ADC ansog sigral

s 1,200 bps binary phass — confinuous Frequency-Shit-Keyng

= MasterSive communizabon method

* Pont-to-poin or mulb-cop netwark iopology

* Dtancea up o 1800 melarsineiwork (up to 15 davces]

» EDOL (IEC B1804-2, EDDL) with mathods for 5l supportad
corrmon prectics s device-speciiic commants



MXb series performance ratings for units 05 through 150

WX-05 throwgh MX-40 (three-phsse: 50 HzA380, 400, 415 and 440 Voli: 80 Hz/208, 230, 380, 460, 480, 525, 575 Vo)
MX-ES throwgh MX-#50 (three-phase: 50 Hz/350°, 400 and 415 Velt: 80 Hz/380, 480, 575 Vol

*3B0/50 MUY by 0.9

18 15 55 i T3 ) 225 36 430 sar WA n'e na W ne na
2 22 55 75 125 170 285 e i 440 587 B0 | 1153 | 1,500 | 2036 | ne na
] g 55 75 25 17D 235 35 440 587 | 1,225 | iBE2 | 1,700 | 2307 | nE na
52 43 55 75 123 1T 235 305 440 537 | 1,i50 | 1.561 | 1800 | 2371 | e a
(i ES 4B 85 107 145 178 241 345 AEB BS) | 1453 | 1200 | 1628 | nia na
100 131" | B4 1D a8 53 E3 121 148 201 286 3E8 B0 B4 815 | 1305 | 1,500 | 2038
153 170 (127 1431 | 4% 56 B3 121 140 i 260 353 450 B11 B850 Eg2 | 1,150 | 1,561
200 165 34 46 73 =) 114 155 210 25 wa n'a na V- e na

Mosg 1: MX-6E, NIX-7 20 gl M-150

—|-|E|IEEE|E||m|m|m|-||-|mllﬁﬁl

B4 Base (Torus Onty)

4
12
hE(-85 w/ FIBFATE 358 72 32
M1 & WEG-1 50w F25TAS5 bese | 111 a0

Maximum stem capacity

4.50 88 350
.50 88 350

268 73 2635 B85
225 ar 235 | a7 2675
na na na na nis

Typa B4 1 | 254|495 30 | 1me| 50 | 22
Type BAE (etenoad 075 [ 48 Jom [ 22 [dm [ & [ 178
Typa 61 [Eeed Doep ne | 42 | we | 4z | ne | B0 | ne
Typ= EL fspined) &5 38 Spines | £ & 33 Spines | 8596 Gepines | na | na [na [ ma | na

na
‘Spines na
ey o[ |1 | el 2
KaywEy
85

T
) 28 T3
4E
B0

M bore (B4 1 254 | 125 a0 184 50 2.2 55 2.8 3 268 73 2835
Maxamum key dmensions | Meg | Bxd | Weg | 10xB | W) 14808 | W w08 10w Ve 18 0 11 [Baw Ve 1811 | ST [18x 11
Kadmum bore B4E] I5 16 o 22 1.56 41 1.78 L 225 56 2.25 56 250 E5

Maximum key dmenslons | ¥w 50 | B8 | Weg | BT | A5q | 12xB | W x3G| 14x0 | 14 w3 18w 10| w3, (18w 10|08 . 188 11
NoW 2 Maiim bores for Typa B omspings =y rciis ctonguer oy

Mounting base MBS SP-102150 5210] EAIDFIG FATDFEID FA14/F14 FA1&TF14 FAIGTFIE FAZRT2S FASETFIS

Hancwhnes retio (STOCHana Direct Direci/g: 1 Diracif12:1 | Direch24:1 1648 1848 16443

Sde-mounied henawhaal afficlancias ™a 5% 54% 5% 531 | BT | G350t




MXb actuator standard and optional features

Limomue Mib slectnn vave schuators are desagned for the operstion of CN-OFF and modulsing valves. They imclude a three-
phase electns motor, wonm gear reducon. sbsolute encoder, slscimn toroue s8ns0f rEversing maior contscior, elscinonc
controd, proteston snd moniofing package, hendwheel for menual cperabor valve nterece buehing, 240x 160 pwel resolulion
LG and local contnol switches — al comaned inan enclosure saaked bo MEMA 4, 4X, € ard IPEB. XF enclosues can gso ba
prowided whien reguired. Al MxXb sctustors comply with appficeble Furopean Diectiees and exhibit the CE mark.

Power transmission and lubrication

All mecharnical gearng components ars beanng eupoorted,
and fingl drive (owlput) consiets of & hardenad alcy stesl worm
and sloy worm gear. Al pears are mmersad inan ol balh
lubricsted wi a synihetic 0d designed specificaly for sxteme
PPEESLUE WO Snd Wit gear transmession senvice. Specal
lubricants are svsdanke for operation n temperatures of lees
than -30°C {-22°F). Conssl faciony.

[ —— e

Stancard Aiorcstion: 5090 in TIRC
Mibie SHC 373

(-2 1o 158

i tiones Toog-grade kbacation: -30°C b T0FG

by el Dow iciykoia

Muotor, three-phase ACY

The Wb aciustors motoris = thres-phass souirrs cage
de=ignad Tor electnic: valve acluators. | = specifcaly designed
for the Ko achsstor and compiies wen IEC 34, 50-35%
duty eycle 8t 33% of mbted torgue. The motos & 2 e boli-
on desagn With 5 quick-discormect plug that can be changed
rapecly without sscrficing motor leads. It is equipped wih

= gold-gtete micior thermistor to prevent damage due &0
{smperatiine overiosds.

= Sisndan] mekation dass & F [0 EC 24; 54 _51% for eleled
oparaiing mes = 400 1o 500 slarts pe hoe

= SEMF:- 600 & 1,200 stars per howr; IEC 34, 34_50%: 15 1200
tarts per o

The MXo achuator's mator permits a8 giobs’ range of three-phass
woisges to be connected without modificatior:. The mictor can
enangze, orovidad either of tha izted voltages e connected:

205, 220, 230, 240, 380, 440, 480, 480,
Thee-phese B2 | o0
Thee-prEse SO Hr - | 380 400 415, 440, 555

Electronic control modules

Mon-intrusive

Thie MXB actuator is non-imtruehve, which meane that gl
calivrazion/configurstion is possible without remowTig any
covers and wehout the use of =ny soecal 1ools. Al calibraticn
5 performed m Slear f=d languages; no cone me usad. Al
cormguration is performed by arewering the “YES™ and "NOT
questions deplayed on theLCE. *VES™ & sgraled oy using
tha CFEM awitch and “MOT by wsing the CLOSE switch, 83
ndicated adigcant o the swiches.

Double-sealed terminal compartment and
terminal block

All cugtome: conneciions are loeated  a lermnal chamber
that iz zeparately sesied from al other schuslor compaonents
Site wirng doeen’ expose aciuator components o the
amdronment. The intemmal sealing within the termmal chambsar
= auishls for WNEMA 4, B and [PEE to 15M for 86 houre. The
termnal ook incudes screw-type terminals: three for powes
and 54 for comtral. Cusiomer connections ee made via
condus located n the terminal housng.

2 — 1.25 I METE or MaZ jpptionsl)
1) = 1.5 NET [stancid) or M35 joptional
(1= $.0n NPT foptional or bES joplion:l




Controks

The controls are gl solid state and include power and logic
cincuit bosrds and & motor controller that perfome ez the
miztor everssr, all mounted to 8 stesl plats and sttsched inthe
control compartment with captive screws. All internal wiing &
flarne registant, mted 10550 (221°F), and ULAZSA listed.

The controle e housed inthe ACP {actustor control panal
cover, and the logic module u=es eclid-state Hall sffect,
dewicaa for lozal communication and configuretion. A 240160
resohition, graphical LCO ig included to deplay valve position
53 a percant of open, 0 to 100% and cument ectuator status,
Fed and green LEDs ars included to sigral 'Opened’ and

'Glezed,' erd are revemsible, and & yellow LED to ndicats
"Wahwe Moving.' A Blue LED is included to indicate when the
Blustocth fasturs iz recognized by am external Bluestooth
LE-srabled device ard a whits LED to indicate 'Overtorgus
Faul' or Tongue Seated’. A padicckable LOCAL-STOP-
REMOITE ewitch and an CFEN-CLOSE swich ars included for
lozal valve actustor contrl,

Usirg the kroke and LCD screen, the Mxb actustor B
configursble in 11 languages: Engleh, Spanish, Franch,
German, Portuguess, lkalan, Mandarin, Russian, Bahsza
Indonesia, Turkish and Katakana. A rotary knob provides
aga8 of ManuU mansuvering.




5 contacts for remote indication

Az standard, four latching etetus contects reted 260 VAT,
54 and 30 VDC, BA are provided for remcte indication of
wahve pasition, corfigured &s 1 -NAD and 1RMAC for both the
open and closed positionz. The contacts mey bs corfigured
in any of the ealections depicted in the "Actuator Status

Mezsans" column.

5 AMpE & 250 VAD 5A@30VDC
Actustor Status ik
Meseage
Choaed" Vv cloead *[0% OPEM)
“Opened” Ve apen “(100% OPEN”
“Cloang” vk Cioeng
“Opanng’ Ve operning
“Stopped” Weiva slopped In mic-rave
“\ake Moving” Bittr drection
“Local Selacted” Fea zelectar kot I "LOGAL"
*Moior Crearterp” Themisior [enge excesdad
"Overiomye Torope Excaadar In mid-rae
Teral Cvamoe Actuaior moved by nandwheel
e Jammed” vale cart move
“Cloea Torque BV Tomue swich 1p ai "CLOSED”
“Opan Tomua 5w TOFLE SWHCh D &t "OPEN!
*Local Slop/om’ Fied zelBCir Kok B “STOR
"Loat Priase” One or mors of fhe Roamig SLppy 1)
“E=0 Sigra” Sialactiva
“Cioee IrbE” Ciage i elgrel achive
*Cipen Inibit Cppen I siniel activa
“Artalag F Loet’ 4-30 M ot preset
“Rermole Seleced Aed Bstacior I “FEMOTE
“Herdwae Fabie nacation
“Mehwart; Contoded” Pemiits ’;‘;ﬁmmﬁ Frer
Functian’ Lim)Guard crouf proiechon acthvated
“Md-Traver Vaive poahior, 1 1o 56% cpen
A G5 siston | LOGAL or SToF
“FS Acihe’ Partial ke test I cpaation
*PS Passed” PS tasl complete and successill
“PE Fallad Target” FS test dd nct achisvs Erpet vals
“PS Falled Plsbume’ P tast did ot retorn bo start posttion
75 Parlil giroke, aciiva it "FE" configured
“ALN Load AR Srige phazs oy
e T
e e Cios= TarLe SWHCh Tip Torqe




Monitor relay for remote indication

L Y
"_'hh_'_'%".“-ﬁitf'

wdifiE¥ hysulagt 1

A morror relsy is ncluded as stendard and tips when the aciustor is not svalsble for emcte operaticn. Both NC and MAC
comtacts are inciuded, rased 250 VAC, 5 A and 30 VOC, & A. The monior relay is hand sat or loet phase, valve mmed and miotor
overtemp, b can be editionally configured for loce knob movement, overtormue, mhikitz acie or ESD active. The yefiow LED

will bini when the monitor relay is scfive.

The user can disabde the monaor relay, Tt necesssary.

5 AMpE @ 250 VAT

Remote control

Cizcrete remote control jueser supplied) meay be configured as

fwoi, thee or four wires for Open-Stop-Closs control. Remote

control functions may be poweed by exdemal 24 VDO, 140
. o7 the sciustor'’s intermnal 24 VOO supply or optional

110 VAC supply. The intermal supples sre protecied against

ower-cument and short circuit faults and utiire oplics! isolstion

o mirimize eleciomagnetc imedersence. Discreta condno

provades isolated cormmons for up to three selections.

Signat Threshold for =
Voltnge Valune Maxamimn Load
50 VACHNDC mavimum 'CFF 2ANDC+ 2 ™A

18.2 WACADC minkmlem 0 TOWAC + F0mA

Speed confrol

Thie M¥E actustor permits cperabonal speeds n ather Open
and Closed direckions 1o be set indepandenily of sach. It alsa
has an indusiny-leading span for the optional two-speed fimer.

T'n-&pu-u-:leﬁmn Two-Spead Timer Span

0.5 to- 20 seconds
1.5 =8¢, Noements)

1.0 bo- 200 3acon0s
|1.0-8ec. Incramans)

.m tamtext. scene nﬁM1w modifier 'l'.lh




Software

ed cirpu tio-preven undesied vehe operation in the
evert viernal cincurt fault or eratic commeand =gnal is
roluded as slandard on each Limitorgus electnc achustor

A single pomi f in errabic aotustor movernent
nar will an open or short circust in the miamal cincus bosmd

hune vl not resut

logic enargize the motor conbrodes. The command inpuls ans
optically coupled =nd requre 5 valid signal pulse wicth from at
least 25 1o 35 ma o either tum on or off, In the event o an
mtems! croud 808, an alsrmis signaled Dy fnpping the monitor
reley =nd treough LCD indicstion. The control moduls slen

rcludes en sutc everssl delsy fo innibi
csussed by rapid motor reversals.

Phase detection and comrection {threa-phase)

A phass comection cirous = incuded to cormest motor miation
fawilts caused by incomect aite wirng or phass swiching

tha event of & power dowr. The phase comection circuit also
detects the ioss of 2 phass and desbles opersbon to pravent
miotor damage. The manitcer refay will tnp and an eror messege

et SLeTeE

i deplayed om the LED scresn when koss of phase occurs.

Multi-mode remote control

The MEb actustor is capable of being configured for mult
mode remosa contmol, which parmits discrels wir
two, thres or fiolr wines, o netwcrk (Feldbiuses) for Dpen
ral and respands to the fast
The sctuatcr can also disbrigush analog comirol
apokcationg: The DX and MX poducts fros
ony smart actuators with such

ESD

An emergency shutdown [ESD) provision is includsed m

each actuator, and the MiXbaciuator has wp to thees

caonfigl Tha ESD signalls] can be
selscted bo tivg Eigrias and send the valve o

e receied.
r modulating
Limitomgue a5 the

Siop-Closa fon

feahmas.

t= configurad emmergency position. Provision for an isolsted

comman = stendand

or hes 85 siendard provisions for mhibit

mowsmant end slso comtaine up to three configureble inouts.

Froweon for an lsted common = aldo standard.

l




Advanced diagnostics

The NMiXb sciushes moorporsies sdvercad disgrostics Sat
provide grester process isDity 2nd control, It estunes

an enfanced, NAMUR NE10T-compliant, disorestc
ratficaton system that provides higher process control by
glartng the operator of Sarm and event condifions threugh
an milernabonaly accepted aymbol standsm

The MXb sciuate: recks the actustce'’s envronmen? snd
peromznce through 8 sophisticsied set of senaors and
monitors for any deviations that gt be outsos

of specified tolerences. Volzge, cperation; tormue and
wioration, o rame a few. ere some of the dsgnostcs
{racked to gave the user & more dctve appmach (o
mar=ning hes equpment pefore fedures or damage ooour

The Mib aciuator provides time-stamped data logging
capabdity i fracs kocal and remote move commands as wel
== svenis and alemns. The dats logges ewent and alarm kst iz
configurabie and can s1ore thousands of hissoncal actors
tme-samped by an HTC. The RTC izbecked up by 8
pattery wih &n apenating lie of |0 years,

« EVENT LOG

A SNEDs 105aT4 WOT00 OVER
BTEIDE TAS AR KNOE W REMT
W A0 1508 (IESE KNDE N ETOR
W 1| HEOE 105537 KNOEIN LOGA
T BAA0E 105557 KNDEIN STOP
W 20 SE0E (05638 KNDE (N REMT
87 50| DA EE 105590 KNOE W ST0R

The MXb achuator aleo hes s nigh-Tesolution graphes dispeay
that glows for local depley of the actuator’s dagnostics. The
Wb ectustor can display pmofiing of @l seneor data weh
resEtion 10 positor. | can display e 2nd historical orous
profilez wizh thi ability to imspect the profie for smact tomue
and posdhon valuss:

Valve and actuator position sensing

Elve poeition issereed by an 18-bit, opticsl, sbsolie posmon
encodsr with nedundsnt position-sensing crouts designed

for BIST. Each of ihe poalion-seneaing sreuts & redundanl,
f=ciisting SET. The BIST festure discerns which faiuesa wil
S=ONE = WEMIFG ony Snd which regure = warming plus ssfe
smuadown of the actusior. Open end closed possions =e siored
in pemmanent, non-volatie memony. The encoder measures
vahlis poaton =t al fimes, including bot motor and Fandwhsal
operatian, with o wihoul oower presant. and without the uss
of = battery. The ebsolse ancodsr is cspable of reschag 27°
of output shafl position over 10,000 ouzpul drive notstions,

This desgn permrE coninUoue monitoring of valve position
Qurng mxioranag handwheel operaticn. The encodsr s 1005
repeatable and mguires no backup power smurnce for opersson
The output = used io contcl the open and closed valke pezitibns
and messure and report vaive posiion, as well 2= povida kbcal
and remcis poation fesdbachk. The posSioning scourecy &
baltar shan S59% for vaves mequinng 50 ormaone wmes,

» Magimum scoustor wms = 100030
= Fesciubon =+ T degress

Valve and actuator torgue sensing

The MXb and G e the only slectnc sczsinre thel seree
forgue electronically. A microprocsesor cacuatss outout toroue
from motor spesa, witeoe snd Eempests. Tomua it may
ba =af from A0 ko 100, o rating in 1% nosmente. A Slammed
Ve Probacton” isatum & ncluded 1o de-energize e motor

if the oufput torus eguiemen excesds the boost Ioue

A boost furction s nehuded 1o prevent tomue p dunng nifisl
vaha umsesting and sxtreme ariic temperabire opeslion

{From [FC: down fo -50°0 [32F down o -TEFL



Exterior corrosion protection

Az standard, the Mib actustor is coated with 8 polmmear
powder coat suitshie {or exposune toan ASTM BI 17 =sh
apray teet of 2,600 hours. Exiams fasiancs are 300 seniss
=stsinises stesl. Dphonal coatings am availsble by contacting
the factont

Manual operation

A handwhesl and declutch lever ame provided for menusl
operation. The handwheal iz matal, and changng from

motor i manual operafion = accompilished by engegng the
daclutch lever Ensmzing the motor returns the MXb achusior
tc miotor operation. The lever is padiockabls in eitrer motor or
marnusl operstion. Opboral configurations for handwhesls ane
svailabie oy consulting the fecion.

Factory testing

Every NM¥Db sciustor iz ieciony-tested to verfy reted output
bonouee, pirput speed, handwhes! operation, iocal cantnod
control power supply, valve jEmmed fundction, al customer
nputs and outputs, motor curant, motor thermistor, LED and
LED operafiona, directicn of otation, microprocessar checks
and position-sensar checka. A report confirmng succesehl
compeetion of testing = noleded with the sctuator. Specisl
testing can slso be perormed by conteoting the fsctong:

Dasign life and endurance testing

= [asign ife - One milion dave sieeve tums is considersd
typical e expactsnoy under normal opersting condSons and
spproved ambient working emarcnments.

» Enaurance — 50 milion collectve dmve seeve turms of
endurance esing wene pesformed on the MKXD achuabor for
proof of design.

= AMWWA CHALO2 - "Stenoard for Power Achusting Devicas for
Welvee znd Siuce Gates™ - 10,000 cycles with confirmmaon of
speciied torgue and possion BCCUrBCY




Optional features

Analog position transmitter

A non-ciontaching, mtemealy posened, siectncady solsted

postion frarsmitter can be inciuded 1o orovide 8 4-20 mA
or B o 10r'VDC signe thet s proporticnal bos vahse positor,

Analog torque transmitter

A non-contaching, miemesy powensd, secincaly Bolsed
torgee trenemitter can be meluded to provide s 4-20 mA or
010 10VDZ sgnel that & proporbions 1o mted output torgus.

Modutronic option

A controfer that siters vaive position n proporton o a 4-20
méA ansing comemand aignal can be ordered. Positioning

iz sccomplshed by comparing the commangd sigred to 5
noncontacting inemal position iesdoack. An automstic
pulsing fesiurs to prevent overshoot gt the satpoint is noluded.
Proportonal bands, deadband. signal polsnty, mobon mhibits
tima and fail are edjustsbie wshg the Locs control mode of
oconfiguretion. Desdband = adustebls o +- 0L5% ful 2pan.

Relays for status and alarms

Up ‘o four edditonal letching output contacts rated 250 VACS

FINDE, § A and configurable o represent any actuaior sishs
i edhes NAD or NAT stais ane availsble. Plesse refer fo *Stehus
anad Alsrm Contacts for Bemote Indication™ for ket of estbngs.

-0 A

47 onme—28 9% acouracy

750 phme for 98% sCoursny
1, 0040 TS LT — S5, 50 SCoUrscy
LRy 2 700 chues rriimiam — B3k enciracy
Voltages or Cumenis Imput Impedancad
for Modkdafion Capacitancs
g A0 afme— B9 EhE sooEny
gl TS0 ohms for B9 oAy
a5 10 Vo # 000 o iU —53-5%: Scourecy

2, 7060 oIS Tl — S0 S oLracy

50 Ampe & 250 WAC

543 30 VDG fesistve)




Global certifications

Mon-hazmrdous fweatherproof / submersion) certifications [EC 528 protection code IPES; 15 meters for 86 hours USA; NEMA S, 4,

MEMA 4K, NEMAE

Geographic Locations Weatherproof/Submersion Standard Temperature
IEC: 529 Protection Code IPES 158 for 96 hours -30°C to BEAC (-22°F to 149°F)
US4 L Carada, MEMA 3, 4, B 20 ft for 24 hourz -30°C to TORC (-22°F to 156°F)

USA & Canada, MEMA, 4% 1,500 hra. to ASTM BA1T -30°C to TORC (-22°F to 156°F)

Standard hazardous global certifications

* FM - Clase |, Groupe B, C &0, Div. 1 & Clesa |, Groups E,
FEE T4

= ATEX EExd B T4 ATEX 112 G, CEMELEC Morm EM 600T9-
0:2008 and EM B0070-1:2004

= ATEX EExd I T4 ATEX || 2 &, CEMELEC Momm EMBOOTI-1:2004

= EEx de B T4 ATEX 1 G, Increased Sefsty, CEMELEC Momm EM
B007S-T-2002

» ATEX EExdellCT4

» |[ECExd K2, T4, Gb, ¥ from -20°C to 60°C [-4°F to 140°F)

* [ECEx de IBMIC, T4, Gb, X from -20°C to 80FC (-4°F to 140°F)

» [ECExd I for IC) T4 -20°C (-4°F) < TAME < +80°C; IPE2 - Size
06, 10, 20, 40, BS, 140 or 150

& [ECExd & 1B for i2) T4 -20°C [-4°F) < TAMB < +80°C; IPE8
- Size 05, 10, 20, 40, &5, 140 or 150. Group I1C design alse
awailable and requines epecial conetnuction. Comtect fectony
Inmetro - seme &3 IECEN, sxcept that -80°C [-TEF) ia MAA

Eurcpaan directives

All Mk sctustor designe hawve been tested to comply with

pertinent EU Directives and shipped with the Declarstion of

Conformity listed in the Regulstory Section of VAIOMOB0071.

The actustor is also tagged with the CE mark to dermanstrate

compatibility with the following European Directives:

All MEb actuator designs have been tested to demorstrate

compatibility with the following European directives and are

markad with the CE labsl:

» 206/M2EC — Machinery Dirsctive

= Vbration and 2siemic capabilty is n accordancs with
MILSTD-167, |[EEE-344-1975 and IECSE-2-6. Teet performed

in eech of three (3) exes, H1, horizortal - paralal to moton, H2,

hiorizantal — penpendcuar to maotor, and ", verticsl

Geographic Explosicn-proof Standard

Locations Classifications Temparature
Clges |, Groups B, ,
LS4 fo Fachory Mutu-| &0, Div. 1, Td end | -30°C fo 85°C [-22F
al iy Ciass I, Groups E, F, 1o 145°F)
&G, D2, T4
ATEXI 2 G, Eexd 1B T4, Esxd
CENELEC Morm (I T4, and Bax delIE :Mm['m
ENSH014 2 50016 | T4, B dallc T4
Exd I8 T4; IPE4 & Bx
— dIBorIC) T4; | -20°C to BOF-4°F to
PEE& Exde 1B jor 140FF)
) T4

Mote: Options ara Bvallebie bo -B0°C {-T4°F) for TR-CL [FusEk).
Conautt factony for avalabiity. *Consut fsctory for Imhatons.

5to 100 Hz 2ine sweaps,

2 Hz 3g, 2.5 1035 He 3g,

0.750 3 exes ane dwel, 3 axss
5 to 500 Hz sine sweaps, 1Hz 050, 2050 Hz 1g,
1.0g 3 xes ane sweeps, 3 axes

25 Hz 2g, 40 1o 300 Hz 3g,
aine dwell, 3 eries




» 2006MEC - Arberma MNoss to BN 8020~ | . The M eotualor hes been tesed for rose Shissiors and 51 1 m (33 /) de=roe s
less than T4 oF per grace A nosae requirement of MIL-STE-740 and ANSIEA-SB2.04- 1084 (harmonead sid. to [BS 1040 4);

» BHAB0EL -EMC - Bechomagreto Compeshdty and 20| 4351 Low Votage; EN 5008 | & 2 - Three-prase ACY actualor
acsustar comaoies with al pertrent reguiements of Class A sznice categoriss m the ised tzhe

Theee-phaes ACY sctuators comply wih 2l pertiment requirements of Ciaes A senice ctsgorizes n (he isted tsbie:

i ilia " ENE13H-1 [CISPR11) Inchsstrial Emvironments - Class A - Test Limis & Levals

EMSS01:2000+41 3010 2 MHz i 220 Mz Al B (i
[CISPATY) 20 MHE ' 1 BHE v AT
Facfialed Emessans 30 WHz In BE M2 o0 dE i
FOC Part 15, B3 MHE 1D 216 MFHT 150 O TS
{CFF7 St 15 309] 3B Mz 10 960 MHz 240108 iy
= BF0 MHz 0 A A
EM5EDH1:5000+41 3040
Cnniche ISiEFRLY) 180 KHz iS00 KEE 73 dE (V) [uEsok], B8 B V) g
EmiEomE FOGEA 15 (O Pt S0 WHE 10 T AHE 73 O |} [quesi-p], B0 OB () Eg
1510T]
Appieable Imnamiy sl B o
5 farch Industral Tesi Limits & Level
A i, OC, Sina =R = W =B R
=) IECEO00-2-2 (5
(OMREE: AL, D, S =1 W = B =Y
Enomeure @ B Meir o | GHe 10 Mrefm @ 509 AN | kiHz
Aackatad FF Imrmungy’ [ECEA000-4-2 )
ENDOENE & 1 GHE e 27 S T N/ @ B A | KR
Fast TEnserEaELm: [ECE{D00-4-4 &) A, Bgnel TR 2 K
Cormmon: A, Sgnd =23 By a1 WY
NiitagE Sur IECE mo0-4-5
e = DHferetiat AC, S Y
Carkiciad FF Imrnungy 8100045 18 AC @ 150Kz o B MHs 10 Ve 8 A0 AM, | e
hiagrts T ity IECEAD00-4-5 () THInes: Tl avis 30 Am
= B 0P 1oy 1 Eeke & S0 He
ECE1000-4-41 (8 3 0pt, 10 sec aper 0% i o S0 s € SOVED He
WOEag= DNs B indenTurE 0% cip for 200 e & S0 He
ECEID00-4-11 45 3 dips. 0 seE aEen » % Iemupt dor S sec & S0 H
Conduit entries

Thresthreeded condu enfres ae provided 1apped: Ve 1% 0 esd 2 0 1% in NPT, Unless olrsneise specied. schastar will
be dispatched wih adapters: | @ MAdDand 2 » M52 metnc to BE3643; P4 adaplsrs an avElsbls upon requeel. An opbomsl,
fourth condut, epped o 1100 NET or 25 mm, = awailskie

= Di-giacinc — Motor per MENMA MG1-12.02 and 0.03 with e=kens of iese than 10 mAL Control teemisals per S5 03122 wilh
check sgeinst physce breascow,



