M2CP Electric Valve Actuators
The strength of ductile iron with the agility of digital control
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A Heritage of Performance Reliability Built on Proven Technologies

W2 CP achuatars were Introduced In 1979 as the Serles 2000
electrlc valve actuator. Since thattime, the model has added

Increasinghy sophlsdcated contral capabllities—but retained
allthe mechanlcal strengths thathave established Its three
decade record of rellabllity. As a result, mary parts can
Interchange across the entre M2 CPfSerles 2000 range, and
upgrades are remarkably easy to retrofit.

The rabust mechanlcal deslgn of the M2CP |5 evident In It
ductle Iran gear case, bronze waorm gear, and heattreated
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alloy steelwarm. Add the flexb ity of modular contral
packages, plus an Internatlonal sales & support nebwork, and
theresultls anacuatar to count on for the long term.

Whilethe narme has changedfrom Serles 2000 to M2CF,
BETTIS's uncarmprormising deslgn and manufacturing
standards have remalned constant. These rabust unlts

are part of the same family of actuators that have proven
therns elves agalnand agaln across a wlde range of
applications In the world's mostdemanding environments.
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Benefit from quality, versatility and service for years to come
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Selection Guide

M2CP electric actuators fit a broad range of quarter-turn and
multi-turn applications

M2CP actuator; offer awide range of frame sizes, . Available Voltages

horseplowelr ratmgsl and output speeds to meetavanetly SR e

of application requirements for voltage, torque, operating

time, and valve-shaft diameter. Mounting dimensions are SABE U e 220, PRl a0

consistent with MSS SP-101, MSS SP-102, and 1SO 5210. 1 Phase, 60 Hz 115,208,230

1 Phase, 50 Hz 115,208, 230

Quarter-turn actuators are designed for ball, plug, and e 12, 24,48, 125,250

butterfly valves, as well as damper and louver drives.

Models P, Q and R are direct-mounted for up to 2,500

foot pounds. Larger units use close-coupled worm gear

actuators for up to 400,000 foot pounds.

Multi-tum actuators are designed for gate, globe, check,

stop-check, and angle check valves, as well as sluice gates,

weir gates, and multi-turn damper drives.
M2CP Multi-Turn Actuators
Torque & Thrust Torque Thrust {force) Maximum Acme Stem Diameter RPM range Mounting Base

Model Ft-Lbs Nm Lbs. KN In. mm 60Hz  50Hz

1000 130 176 10,000 44 1.38 351 8-144 7-120  FAO7,10{F07,10
2000 410 556 30,000 133 2.25 572 8144 7-120  FA14,16/F14
3000 900 1,220 45,000 200 3.00 762 8-144 7-120  FA1G/F1G
3000A 900 1,220 45,000 200 3.50 889 8144 7-120  FA16,19/F16
4000 1400 1,898 75,000 334 4.00 101.6 8-144 7-120  FA25[F25
5000 1900 2,576 90,000 400 3.50 889 8-96 7-120  FA30/F30
6000 5800 7,864 196,000 872 5.00 127.0 8-48 7-120  FA30,35/F30,35
7000 8,075 10,948 335,000 1,490 6.00 152.4 8-24 7-120  FA4A0/FA0
8000 16,000 21,693 500,000 2,224 7.00 177.8 8-24 7-120  FA40/F40
M2CP{KBG bevel gear
DiV2M 1,020 1,383 42,170 188 2.44 620 6-30 5-25  FAR0/F20
DIV3M 1,275 1,729 64,745 288 2.83 719 6-18 5-15  FA25[F25
U/V3M 1,340 1,817 64,745 288 2.83 /19 6-30 5-25  FA25[F25
U/V35M 1,670 2,264 78,680 350 B85 85.1 6-30 5-25  FA30/F30
Uvam 3,060 4,149 89,920 400 3.82 970 6-30 5-25  FA30/F30
SVAM 3,835 5,200 89,920 400 3.82 97.0 6-30 5-25  FA30/F30
S/V5M 5,720 7,755 114,650 510 4.53 1151 6-30 5-25  FA35/F35
S/VEM 9,580 12,989 519,300 2,310 5.12 130.0 6-10 5-8 FAA0/FA0
SIVTM 12,910 17,504 562,000 2,500 5.71 145.0 6 5 FAA8/FA8
S/V8M 13,680 18,548 562,000 2,500 571 145.0 6 5 FAA8{FA8
M2CP{KBG heavy-duty bevel gear
DV2HM 1,020 1,383 242,794 1,080 2.56 65.0 6-24 5-20  FA25[F25
U/V2HM 2,015 2,132 242,794 1,080 2.560 65.0 6-24 5-20  FA25[F25
U/V3IHM 2,550 3,457 384,423 1,710 3.15 80.0 6-24 5-20  FA30/F30
S/V3HM 3,320 4,501 384423 1,710 215 80.0 6-24 5-20  FA30/F30
S/V35HM 5,165 7,003 550,782 2,450 3.74 95.0 6-24 5-20  FA35[F35
SVAHM 71,225 9,796 651,946 2,900 433 110.0 6-24 5-20  FA35/F35
S/V5HM 10,500 14,236 786,831 3,500 5.12 130.0 6-24 5-20  FA40[F40

S{veHM 11,300 15,321 1,056,602 4,700 591 150.1 6-8 57 FAA8/FA8



M2CP Multi-Turn Actuators

Maodel Torque Maximum Acme Stem Diameter Operating Time (Seconds) Mounting Base
Ft-Lbs Nm In. mm 60 Hz 50 Hz

p 400 542 1.13 28.7 15-90 18-108 FAO7,10/F07,10
Q 1000 1,356 2.00 50.8 5-120 6-144 FA12/F12
R 2500 3,390 3.25 82.6 15-360 18-432 FAT6/F16
M{MG02 2,500 3,390 3.25 82.6 10-360 12-432 FA1G/F16
M/MGO3A 5,000 6,780 4.00 101.6 10-600 12-720 FA30/F30
M{MGO3B 4,500 10,170 5.00 127.0 10-600 12-720 FA30/F30
M/MGO5 15,000 20,340 6.00 1524 15-900 18-1080 FA35/F35
WIMGO5 30,000 40,680 £.00 1/77.8 15-900 18-1080 FA40/F40
W{MGO7 70,000 94,920 8.00 203.2 45-900 54-1080 FAA8/FA8
M2CP{KWG Worm Gear

D/KWG-02M 1,750 2,373 2.25 57.2 15-120 18-144 FATG/F10
D{KWG-03M 3,150 4,271 L7 G590 15-180 18-216 FAT6/F16
D/KWG-03-1SM 3,150 4,211 2.75 69.9 240-360 288-432 FATG/F10
D{KWG-04M 4,500 6,102 3.31 84.2 15-180 18-216 FA25/F25
U/KWG-04M 5,650 7,661 3.31 84.2 15-180 18-216 FA25/F25
D{KWG-04-1SM 5,650 7,661 3.31 84.2 240-600 288-720 FA25/F25
U/KWG-05M 9,720 13,180 4.13 104.8 15-180 18-216 FA30/F30
SIKWG-05M 10,900 14,780 4.13 104.8 15-180 18-216 FA30/F30
D/KWG-05-1SM 10,960 14,862 4.13 104.8 240-480 288-576 FA30/F30
U/KWG-05-1SM 10,960 14,862 4.13 104.8 600 720 FA30/F30
S/IKWG-06M 19,600 26,578 4.94 1254 15-60 18-72 FA35/F35
D{KWG-06-15SM 15,170 20,571 4.94 1254 90-240 108-288 FA35/F36
U/KWG-06-1SM 19,600 20,578 4.94 1254 90-600 108-720 FA35/F37
SIKWG-07M 37,680 51,004 6.44 163.5 15-60 18-72 FAAQ/FA0
U/KWG-07-1SM 33,800 45,833 6.44 163.5 90-600 108-720 FA40/FA0
SIKWG-07-1M 37,680 51,094 6.44 163.5 45-600 54-720 FAAQ/FA0
U/KWG-08-1SM 35,270 47,820 8.00 203.2 180 216 FAA8/FA8
SIKWG-08-1SM 78,180 106,012 8.00 203.2 60-480 72-570 FAA8/FA8
U/KWG-08-1SDM 78,180 106,012 8.00 203.2 360 432 FAA8/FA8
SKWG-09-1SDM 123,150 166,991 9.50 2413 90-480 108-576 FAA8/FA8
SIKWG-10-1SDM 184,350 249,979 11.25 285.8 120-600 144-720 FAGO/FOO
SIKWG-11-1SDM 272,800 369,917 12.75 323.9 180-600 216-720 FAGO/FG0

Ratings and Certifications

NEMA 4, 4X, 6,7 &9 CSA (Canada) GOST (Russia)
¢ Standard Temperature Rating: » Classes |, I, Ill Division 1, * TExdIIBT4/H2
-30°Cto +70°C * Groups(C, D, E,F&GT4130°C ¢ -40°Cto +70°C
e Optional Low-Temperature Rating:  ATEX Il 2 GD {Europe) » Optional -60°C to +70°C
-50°C to +60°C » ExdIIBT4Cb * |P68
* Optional IP68 Submersible » Extb IICT135°C Db IP66 IECEx Int’| Electrotechnical
Service: * Tamb -20°C to +60°C Commission
20 ft. (6m) 72 hrs. « {Optional Tamb -40°C to +60°C) e Extb IIICT4T135°C Db
FM Factory Mutual (USA) ANZEx Australia/New Zealand » -20°C <Tas+60°C
e Classes I, Il, Ill Division T, o ExtbIICT4T135°CDb

e GroupsB,C,D,E, F&GT4130°C » -20°C <Ta=+60°C



M2CP electric actuators fit a broad range of quarter-turn and multi-tur

Motor options include most voltages
of single-phase orthree-phase
altermating current and direct currert.,
Builtinthermal protection is standard.

Motor gear selections allowspeed and
torque output combinations,

Handwheel gearset allows users to
liritthe rirn pull required to operate
valve manually regardless of torgue
required.

Transformer is fully encapsulated and
epoxy impregnated.

Reversing contactoris DIM rail
mounted for guick maintenance.

Power module (PWR) provides
transformer pimary fuses and
termninal strip for motorvoltage.

Terminal board module (TEM)
provides connection paints for user
wirng and transformer secondary fuses.

Overload relay option senses over
current for motor thermal protection.
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Intermediate switch module {I5M)
optionsinclude Cortroline™ digital
network, Futronic™ maodulating
cortrals, interposing relays, and
interrmediate limit switches.

©

Limit switch module (L5M) allows
combinations of position limit
switches, tarque switches, push
buttons, pilot lights, and selector
switeh,

©

Light emitting diodes (LEDs) add
reliability and operatinglife.

Torque switch protects valve and
actuator in both open and closed
directions.
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applications

Digital Control Packages Provide the Latest Networking Capabilities
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Powershift clutch requires minimal
force to operate even whenwvalve is
tightly seated.

Clutch handle canbe padlocked
ineitherhand or motor peosition to
prevent unauthorized use,

Handwheel shaft is supported by
bearings and splined atboth ends to
eliminate keys,

Drive skeeve consists of abronze
worrn gear and drive sleeve supported
by tapered roller bearings to maximize
radial and thrust-load support.

Main housing iz ductile ironto provide
maximum strength and durabil ity

Fold-up handle formanual valve
operation in emergency or power
outage has compact profile to stay out
of the way until needed.

Geared limit drive assembly always
remains in syncwithvalve position. Mo
batteries required.

Wormshaft iz heattreated alloy steel.

Torque springs accurately sense
torgue independent of electronics and
regardless of voltage fluctuations.

Roller bearings support the worm
shaft.

Torque limit assemb by receives rotary
rmechanical feedbackfrom torque
springs directly thraugh mainworm
shaft. Torque switchis active in both
electric and handwheel operation.

Electrical compartment enclosure
has hinged cover, O-ring seals,
stainless steel hardware, and multiple
conduit entries.



Design Features

Motors and Spur Gears

BETTIS motors employ a minimum number of mounting configurations to maximize interchangeability, The motorand
spur gear set form a maodular unit that is mourted with only eight accessible fasteners,

=
-

Motor gear assembly
* Wide range of motorreduction spur gear selections offers multiple speed and torgue output combinations.
+ Field modification of torque and RFM outputs is easily accomplished.

MOTOR
3@ Thermal

Motor gears Thermal overload protection
+ Alloy steel motar gears are spline mounted for strength * Thermal contacts sense winding termperature and
and ease of installation, break the control circuit before damage occurs,
+ Gear sets are interchangeable. * Standard motors, supplied with thermal overload
+ Assemnbledin single- or double-reduction ratios as protection may be disabled for emergency shutdown
required for actuating time., installations.

CAUTION: disabling overload protection can
tinde rmine explosion-p roof capabilities and may
violkate hazardous code certifications.



Handwheel Override [ Clutch Mechanism

M2CP actuators include an awxiliary clutch handle for emergency use. The dutch operates on the low torque side of the
worrn and worrn gear drive train, and requires minimal force to operate. The valve, gate ordamperis never disconnected
from the self-locking worm gear.

. = ™

Clutch lever assembly Clutch spool Padlockable dutch handle

* Lever shifts position of the splined + Steel clutch spool makes + Foradded safety, clutch handle
clutch spool so power drive can be simultaneous engagement of can be padocked in either manual
engaged by either motor or hand motor and handwheel impossible. or motor position to prevert
wheel, * Powerfromn motor cannot be tampering or unauthorzed use,

+ Assernbly requires no adjustrment transmitted to ranual lever.
and mounts with just three screws, + Drive connection to worm shaftis

* Lever can be padlocked in “rmanual® by sliding spline.
rmode for safe maintenance, or + Fused motor does not prevent
in “meotor® mode to prevent handwheel operation,
tamperng. Motor preference is
standard.

+ Commonto all M2 model sizes,

(Above: dutch handle de i)

Clutch assembly

1. Cluteh handle ipadlockable)
2. Motor spur gears {alloy steel)
3. Cluteh spoal

4, Handwheel shaft

5. Handwheel gears

6. Clukch shaft assemnbly




Main Gears

The main drive train of the M2CP actuator incorporates a heat-treated all oy steel wormn, as well as a cast-bronze worm gear
drive sleeve, supported by tapered roller bearings to maximize thrust load support.

Worm and clutch assembly Clutch shaft splined connectlon
+ Torque is received through clutch shaft frorm rmotor + In operation, the clutch shaft is *fixed® by splined
and first stage motor spur gear set. connection foraccurate geared limit drive calibration,
+ Torque springs are easily accessible forfield changeover + Worrm moves axially onits splined connection in either
to raise or lower torque range. direction against the torque spring assembly for targue
+ Alloy steel, heat-treate d wormn is bearing supported. sensing.

* Input from motor and motor gears is transmitted
throughthe wormn tathe bronze warrn gear drive
sleeve,

Tapered roller thrustbearings

Clutch shaftbearing
(top and bottorn)

Geared limit drive assermnbly Worrn gear drive sleeve (bronze)

Clutech Worm shaftbearings
Geared limit drive pinion Targue spring assembly

Wormn shaftassernbly Bearing cartridge

Torque lirnit drive assernbly




Limlt switch gearbox

& A llmlt switch gearbox Is mechanlcally connected
to actuator warm through the geared lmitdive
assembly.

= The limlt switch gearbox remalns In syncwlth wvalve
posidon at all drmes, whether driven by motaror
handwheel, even underlost power condltlans.

= Both the torque and limlt switches malntaln settings In
al conditlons without relying on battery backup.

Splined drlve bushing

« (uarter-turn actuators offer a bottom-entry s plined
steel bushing deslgn to simplify mounting an valves.

« Splines provide high-strength , multiple-positlon
connecHon to the keyed valve shaft, Improving
accuracy of seat callbration and allowing for multiple
mounting posltlons notposslble with bored and
keywayed drive sleewves.

« Castbronze wormn geardrve sleeves are mounted In
hlgh-guallty tapered roller bearings to maximlze thrust
load support.

Torque swlitch

= A lmit switch gearbox Is mechanically cannected
to actuator warm through the geared mitdive
s emblhy,

= The limlt switch gearbox remalns In syncwith walve
posidon at all drmes, whether driven by motaror
handwheel, even underlost power candltlons.

= Both the torgue and limlt switches malntaln settings In
al conditlons without relying on battery backup.

Dve aeiemb iy aortr wiery vie w



M2CP Modular Control Package

Unsurpassed quality, reliability, flexibility and ease of use

BETTIS changed the narme ofthe Series 2000 actuatorto M2CP to emphasize the advanced rodular control padcage
[which is also known as MZCP) that serves each actuator, The M2CP rnodule is designedto provide years of flexible,
reliable, and cost-effe ctive vabve autornation. Servicing and upgrading are quids and easy, The ertire padiage or any
component @n be removed and replaced in minutes—ensuring that the M2CP actuator is always ready to acoormmodate

future cortrol technologies,

BETTIS also continues to support the previous generation of technology, the MCP, which was the industry's first modular
control package, [5orme MCP units are still in service after rmore than 20years)

M2 (P offers ease of service and maintenance. Terminal board module

The ertire electronic control package of the user-friendly * Each transformer secondary is individually fused and
MZCP @n be removed, assermbled, disassermbled, and grounded onthe terminal board module for easy
replaced using only astandard screwdriver. As aresult, accessibility.
field service @n be performed guickly and easily with fawer = Transient power surge suppressors are lom@ted
rnistakes. The module canalso be used for non-inte gral throughout the M2CP module to protect electrical
applimtions with rermote-located motor starters, cormponents,

= Terrninal board rodule provides convenient accessto
Reversing contactor 48 terminal points, analog and digital signal inputs/

= Reversing contactor)power moduale is DIM rail mounted outputs, and contralvaltage.
forsnap-inf snap-out convenie nce, Captive stainless
screwes secure module from wvibration. Integral control panel

= Reversing contactor is mechanically and electrically = High-inte nsity LED panel lights offer Ifetime service,
interlocked. rnudch longerthan corwentional incande scent bulbs,

* Power module offers easy access to transforrner » Triple O-ring sealed, stainle s steel push buttons ensore
primary fuses and separate high-voltage terminal strip long-term integrity against leaks and corrasion,
forincarming power leads, = 3-position sele ctor switch is available with padlodiable

* Optional phase sentry provides single-phase protection ar key switch,

and prevents incorrect rotation.

R varLing cantactar
and prir v izes

=
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Mechanical Dlal Position Indicator (MDPI)

+ Indicator is driven by a high-precision set of reduction
gears, Jn multi-turn applications, visual indication of
valve positionfrorm 0-100% is provided.

+ Dialis mechanically in sync with valve position at all
tirmes regardless of motorfhandwheel operation or
availability of power,

+ Anoptional combination mechanicalfelectronic
positionindicator is also available (shown abowve).

* Temnpered, explosion proof glass display window never
becomes douded or discolored.

Futronlc™ analog modulating control module

Futronic™ rmodulating controls are capable of handling
both position and process control elerments via industry
standard 4-20 mA signal.

Futronic Il position control uses 1- or 3-phase power.
Futronic Il process control uses 1-phase power, DC
rmotor, solid state starter,

Futronic IV process control uses solid-state reversing
starter, 3- phase power, and AC motor,

Futuranic ¥Ill supports variable-frequency control,

= g

Clrcult breaker module

* The dreuit breaker/disconnect switchinterrupts the
circuit between actuator and current source, rermoving
all power to ensure safety during servicing or field
maintenance.

* Protects motor control apparatus and motor against
overcurrent due to short circuits or grounds.

+ Several disconnect devices are available mounted in
electrical compartrnent or in separate control modules
that can be close coupled connected to actuator or
bracketrmounted to awall, panel, rack, orpipe.

Externda dooripenacks requine an itntegra ovo' t breake rfd sconpect
to be engaged before opening electdan mmadrtment,

Ootland remate
contml station (PE)




Controlinc™ Networlk Control

M2(P easily adapts to the latest digital network technology

The M2CFP dellvers the dynamic cormblnaton of rabust
rmechanlcal actuators plus the latest digital control
technalogy.

An optaonal Controllnc™ cammunication module with
onboard milcroprocessors can equlp the M2CP to achleve
full digltal netwark funcanallty. BETTIS does not employ
proprietary protocals, Standard protocols supported
Include:

« MModbus RTU

« FounpaTion™ fleldbus

= Proflbus DF with Redcom redund ancy
s DevlceMet

« Ethemet

Controlinc™ Includes traditlonal openfclase ar preclse set
palntcornmands as well a5 complex digital control netwark
manltaring and response systems. Digltal cormmunlcation
reduces widng costs using srmall dlameter cormrmunlcatlon
cable for command and monlodng of actuator
perforrmance and valve parameters

RS-485, Modbas, Twisted shiskded-pair cable, 9600 baud |
I 11 I
AB Al

ey

AR

Serim ExMiet Fed tdrat Ring Topolog v

Standard Controllne™ faatures and baneflts

Microprocessorbased contraoller s Integral to each
actuator,

iZan be used with all types of valves and processes.
Rernowal orfallure of the o dule does not affectlocal
push buttan control.

Installatlon and setup |5 quick and easy.

Easy to use and ralntain,

Mo proprietary protocols required. All cormmunicatlon
flows unrestricted via Industry-standard protocals, 5o
the Host can cormmunl cate directhy to each actuator
orto BETTIS's optlonal network masterstatlons using
Modbus RTU.

Backwards cornpatible for morethan 20 years of
BETTIS actuatars,

Distributed control capabllity reduces central
cormputing equlprment costs,

“Learns " characterlstics of valves and adapts
accordingly.

Auto-callbration ellmin ates need for user ad|ustments
iZan reduce wirlng costs by up to 60 percent.

iZan acgulre data and contral other devices at no
additlonal cost,

Compatlble with exlsting Hastequlpment (PLC, DCS,
SCADA),

Real tirme data acquisitlon and diagnostics with
alamns to reduce downtlrme, safety hazards, process
Interruptions, and lost productian.

Slngle, standardlzed model reduces spare parts
Inventory and avallabllity,

!u
R5-232, R5-485, R5-422 Maodbars, or Ethernet

Primmuary Melwark
Murster

RS-485, Modbus, Twisted shislded-pair exble, 9600 baud

AB A B
AB A B 1

Wulbi-dop B Topology



Controlinc™ Modbus RTU supports up to 250 valves and other
devices over a 200-mile range

Networlk master features and beneflts

= Offers networkmmanagerent and data concentration,
offloading tasks from Host to enhance averall system
perforrnance and minimilze software/hardware
conflguration costs.

& Monltors and records ordery oycle of data transfers to
and from connected actuatars.

& Achleves data concentratlon for Hostusing a
cornmon database for all actuators . Host need anly
cornmunlcate with one *slave” device Inetwork rmiaster)
forall data transfers to and frorm fleld .

& Provldes Isalatlon and translent protectlon for Host,

# |nputcabling frormHost can be R5-232, -485, -422, 01 P
Ethemet. Groy toiastall, Coatroliac™ coatrol mod wies offer o weage of pocsibi e,

= Suppart baud rates up to 115,200 baud to host. (Showat 14 250 Vs £ F Stertion)

= Optonal LCD display /keypad or touch screen allows
users to control nebtwork and recelve status and alarms
of each actuatoron the netwark,

= 250 supports up to 250 actuatars and other devices.

& M124 supports up to 124 actuators and other devices.,

= Mounting options M250: 19-Inch Ackardeskiop
mountable,

= Nounting options W12 19-Inch rack, desktop, or

MEMA 4% enclosure,

Here's how Controllnc™ pays off long-term:

Cost savings
* Reduced cable costs,
& Host systern off-loads.

* Reduced downtime and service requlrernents.

Increased efficdlency and rellability
& Abllity to malntaln local push button control,
= Reduced demands on Hast system,
= Mechanlcal geared limltand torgue switches ralntaln
valve/actuator position sensing In apower fallure
without power backup.

Expanded capabilities and flexibiiity
* Modbus RTU commmunlcatlons operates at 19.2 Kbaud
or 9.6 Kbaud with 250 devlces owver 200 mlles,
= Plug-In adaptors support arange of netwark
topologles, Including single and redundant bus and
ring networks

71 24 e bwo b Mas ter with op tional LCD aispio v & fevp od
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