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OMLY QUALIFIEL ELECTRICAL PERSUNNEL FAMILLAR WITH THE COMSTRUCTION ANL
QOPERATICH OF THIS EQUIPMENT AND THE HAZARDS INYVOLYED SHOULD INSTALL, ADJUST,
COPERATE, OR SERVICE THIS EQUIPMENT. READ AND UNDERSTAMD THIS MaNUAL AND OTHER
APPLICAGLE MANUALS IN THEIR EMTIRETY BEFORE PROCEEDIMNG, FAILLRE TO OBSERVE THIS
PRECALTION COULL RESULT IN SEVERE BODILY INJURY QR LOSS OF LIFE.

THE UZER I3 RESPONSIELE FCOR COMFORMIMG WITH ALL APPLICABLE LORCAL, MATIOMAL, AMD
INTERMATIOMNAL COLES. WIRING PRACTICES, GROUMDIMG, DISCOMMECTS, AND OWERCURRENT
PROTECTICM ARE OF PARTICULAR IMPORTAMGCE. FAILUARE TO OBSERYE THIS PRECALTION
COULD RESULT IN ZEVERE BODILY INJURY OF L35S OF LIFE.

DC BUS CAPACITORS BETAIN HAZARDOUS VOLTAGES AFTER INPUT POMER HAS BEEM
DISCONNECTED. AFTER DISCONMECTING INPUT POWER, WAIT FIVE (5] MINUTES FOR THE DG
BUS CAPACITORS TO DISCHARGE AMD THEN CHECHK THE YOLTAGE WITH A VOLTMETER TO
ENSURE THE DC BUS CAPACITORS ARE DISTCHARGED BEFORE TOUCHING ANY INTERMAL
COMPOMENTS. FAILURE TO OBSERVE THIS PRECAUTION COULD RESULT IN SEVERE BODILY
IMJURY OR LOS5 OF LIFE.

THE DORIVE I3 CAPABLE CF OPERATIMG AT AND MAINTAIMIMNG ZERD SFEED. THE LSER I3
RESFONSIBLE FOR ASSLURING SAFE CONMDITIONS FOR OPERATING FERSOMMEL BY PROVIDING
SUITABLE GUARDS, AUDIBLE OR VISUAL ALARNMS, OR QTHER DEVICES TQ INRICATE THAT THE
CRNE 15 QPERATING QR MAY OPERATE AT OR NEAR ZERC SPEED, FAILURE TO OBSERVE THIG

PRECAUTION QQULD RESLULT IM SEWERE BOODILY INJURY QR LOSS OF LIFE.

WARMING

THE USER MUST PROVIDE AW EXTERMAL, HARCWIBED EMERGEMCY STOP CIRCUIT GUTSIDE QF
THE DAMNVE CIRCUITAY. THIS CIRCUIT MUST DISABLE THE SYSTEM IM CASE OF IMPROPER
QPERATION. UMCOMNTAROLLED MACHIME QPERATION MAY RESULT IF THIS PROCEDRUARE 15 NOT
FOLLOWELD. FAILURE T OBSERVE THIS PRECAUTION CROULD RESULT IN BODILY INJURY.

% Relignce Motion Contrgl, Ing. 1995. All rights resered.
The infarmation cortained in this manual is subjoct o change withoul naticso

Ekzciro-Zraft, 1D-Sorics and Acliance arg regisiensd trademarks of Roliance Electric Company of its subsidiancs.
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1.0 BECOMING FAMILIAR WITH THE MANUAL

This chaptar pravides help in finding imfarmation in the manual ard desarizas the intended audienca.
Also Included are referances to othar relaled publicatlons and Instructions on receling asslstiance
fram Relinca Motion Contral.

1.1

Finding Information

This instructon manual describes 1he YEG-200 driva's Power Module and regulator hardware. It doss
not cowver the WVEC-200 aoftware. For additionel sofiwgne information, refer ta the Electro-Craft
VEC-200 Vactor Crive Softwars Start-Up and Refarernce Manoal (0073-1029-0013.

Ag an aid in finding irfarmaticn in thise manual, each chapter iz briafly described harg:

Chapter 1 - Becanumy Famiiar with the Mdamaal Provides infarmation on how the manual is
croanized and where ta find additional information.

Chapter 2 - Abaut the Drive ldentifies drive components and shows their locations.

Chapler 3 - Flaaring Salore tnstaiing Prasenis informalion hal musl ba considared when
planming & drive installation,

Chaptor 4 -ounting the Defve, Srawnding. ang Finding Wire Bouling Locabions Doscribos how
to mourt Ihe drive gnd propesdly ground i.

Chapter 5 -insfaliing A-C lnput Power Wirlng
Deacribes incaming A-C ling componants and how to propary cannect them.

Chapter & - Jnsfaling A-C Cutmn Power Wiking Describes cutput A-C line components and how
te praperly connect Ihemn ta the motor.

Chapter 7 - Winhy the Reguistor Bogrd Teaning! Stmig Provides inforenalion on the 10 wiring that
connects ta the terminal strip an the Regulatar board.

Chapter & - Compisting the inafafanon Provides instructions on how to perform a final check of
tha inzlallation before power is applied.

Chapter 8 - Troubileshooting the vive Deacribes the equipment that is needed to froubleahont
tha driva and how Lo measura D-C buees vollags, Baplacemsnl parl lisls ara alsa
provided,

Agpendix A - fechnical Spociicalions Lists drive spocifications in lable form.
Appendix B - Drive Reguialion Overdew Briefly describes volts/harz and vectar ragulalian.

Appendix © - Compignes with EN G0204-7: 1982 Lists the sestions of standard EN 60204-1: 1982
that ke VEC-200 drive complies with.

Thc thick Black bar shown cn the Fight-hand mangin of this page will oo uscd throughout this
instrucdian manuel to signify naw or revisad lext or fiquree.

1-1



1.2

1.3

Assumptions About the Audience

This manual Iz ntended for qualifled elecirical personnel, It s task-ofented and |2 organlzed
accarding to a bagical pragression of siepe to be followad ta install and troubleshoat the driva.

Taking Safety Precautions

Bangers, warnings, and cauticns are uscd n this manual te point out potential problem arcas, All
three types of precautions are encloaed in 8 box to call attentian to them.

A DANGER ALERTE A PERZON QF A CONDITION WHICH COULD RESLULT IN SEYERE BODILY
INJURY QR LOSS OF LIFE,

WARMING

A WARNING ALERTS A PERSON OF A COMDITION WHICH COULD RESULT IN POTENTIAL BODILY
INJURY IF PROCEDURES ARE NOT FOLLOWED.

CAUTION: & caution alerns & person of & condition which cauld resull in damage 10, or destruction of the
equipment,

1.4

1.5

If You Want to Know More

Refar tq tha following relsled publicationzs ps nacessRry for mora information:
* M13-1023-001  Electro-Craft VEC-200 Vector Dive Soflware Stant-Up and Reference Manual
# 00121022002 10-Series® Inestallzticn Manual for tha 10650 Position Contrel Modula

Getting Assistance from Reliance Motion Control

If vau have any questions ar problems with the products described in this instruction manual, contact
viour lopel Relianeca Motion Control represantative. Inthe United Stetas, Reliance Motion Conlral i
staffed between 7.00 AM and 500 PM (C3T), Monday through Friday at 1-800-328-3983 or via fax at
1-512-942-3636. A 24-hour Bulletin Board Servips [BBS) is available 7 daye a weak at
1-812-942-3618.

In Eurcpa, Electro-Crafl Lid. staff can be reachad batwean 8:30 and 17:30 local ime, Monday
through Friday at [(+34)1270 580142 o via fax at [+44)1270 5380141,



2.0 ABOUT THE DRIVE

This chaptar describes how ta idenlify the driva using the medal number mairx. Major componants
of each drive greup are also shawn.

The YEC-200 A-C drive is a PYWK driva that provides vectar and general purposa (volts'hardz)
regulation for a wide range of applications.

In vaclor mode, e drive can provica high dynamic respanses, mainlain il ralad moler lorque lo
zer speed, and precizely contrel metar speed inboth directions using encoder feedback,

In gqenaral purpose ywaltehertz] mode, the drive is suiled for a broad range of applications reguiring
adjustable speed control of meotors,

2.1 Identifying the Drive by Model Number

Each YEC-200 A= drive can ba identifisd by its model number. Ses figurs 2.1, This numbar appeans
an the shipping label and on the drive's rameplate, The dive's model numiser includes the Power
Modula and the requlator. Drive power ratinge are providad intebla 2.1.

YOM  EK

Hasic Grkalgg dumsar |

Peak ArnpedPawer Raling
E o= S&ME-1HS

& = dafzHP
10 = 10A)3IHP
18 — 1EmREITIP
25 — 25475 HF
41— WA IoDH=2

Figure 2.1 - Idarttifyirg 1ha Drive Modal Number

Tahble 2.1 - Power Ralings

Power Loss
Madal Input Valts | rupeuit | rupeuit Dutput WWatts
Mumber {A-C) KV A Ampe AmpglliE (Full Laad)
YOMS 3E0-460 VAC 2.0 2.5 £.1 &0
+/—10%
WO ZH0-4E0 VAC 4.3 4.2 4.4 100
+/—10%
WOMIO JHO-4E0 WAC 6.1 G4 6.3 1440
H10%
WONM15 JHC-450 WAC 7a Ba 8.z 184
+—10%
WOM2S SAD-480 VA 107 134 1141 219
+/—10%
YO M0 30-460 VAC 13.4 168 14,2 250
+/—10%

ule: The abiis ralings g =, 2 AHe

[*1 With \altsd4z Ragulesen (1 0% eonbnuocs cutput U Ter car e achayed)
&1 Wilth Welor Aegulalion {37 oserlosd ar o rrole)
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2.2

1-10 HP VEC-200 Drive Components and Locations

The 1-10 HF YEC-210 drives have the following maln componants, The [dentfication numbers
providad correspond to the numbers usad in figures 2.2 and 2.3,

1. Fan Azzembly
2. Mambrara Swilch [Kaypad/Brackel]
3. Regulstar Printed Gircuit Board [PGES
4. Capacilor PCEB
3. Currant Feediback PCG
6. Internal Fan Azzamizly
P - G
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Flgure 2.2 - 1-5 HP Drive Components and Locatlons
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Figure 2.3 - 7.5-10 HP Driva Componanls and Localions
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2.4

2.3

Regulator Board Description

YEC-200 drive regulation s performed by a microprocesscs on the Regulator board, See flgure 2.4,
Drvive operation iz adjusied by the parametars anterad through the keyped. Tha Requlator board
accepts power clreult feedivack slgnalz, an extemal speed reference slgnal, Internal heal sensor
feadback, as wall as datz from an encoder that iz atached o the motar when rRet up for vector
requlalion. Tha Ragulalor board provides:

& PWH gating signals to the GET power davices

Based on the output of the control loop, the regulator sends PW gating signalks through the Currert
Feadback board ta ismlated drivars. Thesa drivers switch tha Ineuleted Gate Bi-polar Transistors
(IGBTs), producing & Pulse Width Modulgted (PWKY waveform that corresponds to the speed vector
ragulatign) or fraquency (volte/harz ragulatian) reference. The IGBTs can be Fwitched =t eithare 2, 4
ar B KHz carriar fregquancy.

4 Farm A and B contacts for drive status indicalors

The Form A and B cortacts are under cortrol of the uservig prograrmmahle parameters. A Fomrmn A or
B transition can indicate driva status. The contacls ara raled for & Amps rasistive load at 250 VAC
30 VDG and are made available through the terminal strip.

# Display data far & four-charasctar display and fourtesn indicalor LEDs

The faur-character display iz used ta indicate drive parameters, parameter values, ard fault codee.
The laurlsan zingla LEDE indicaila drive slalus and mdda, 25 weall & idenlilying drive oo lpuls sehase
values are displayad an the four-character display.

# A analog output signal

The analeg output is a scalad vallaga (0-10 VORE] or current (4-20 rmd) signal proparianal Io ailher
motor gpocd BPM) of mslor torgues or curment (TOROUE]. The current sclkection (via jumper J17)
raquirae a yse~suppliad aaternzl posear Rupply for oparation. Thea analag gutput signal iz availakls
lhraugh the Werminal stip.
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2.3.1 Jumper Locations and Settings

Jumpers J4 and 7 on the Requlstor board are factory-set for voltage in and voltage out signals.
Refar ta figura 2.4 for thedr Iocatians an the Regulater Board. If you nead o changa the jurmpers’
2ettings, use the following procedures,

CALUTION: Donot alter the sedling of any jumper nat dascribed in this instruction manoal. Failure to obsera
this pracaution could resultin darmage to ar destruction of the aguipment.

2.3.1.1 Analeq Input Speed Reference Jumper

Jurnper J4 iz the analog speedtorque [LLOODY referencs jumper. This jurmper selecta eithes

== 10¥DC or 0-20 maA spead input [n conjuncticn with the fellowing parameatars: Tarminal Block
Analog Input Gain (BO10), Terminal Block Anakag Input Qffagt (FO0S), and Terminal Elack Analeg
Irpul Inverl §RO11 ) Nobe hal if e posilion of jumpar J4 s changed afles ihe paramaters are
configured, the software will not recognize that the input reference or polarity has been changed,
Yerify that paramaters P00O%, PO140, and FO11 are coracd before starting the driva. Refer to instruction
manual 0013-1029-001 for mara Informatlon,

Uza the following procedura ta sel jumper M4

D-C BUS CAPACITORS RETAIN HAAARDOUS VOLTAGES AFTER INPUT POWER HAS BEEM
DISCONMECTED. AFTER DISCONMECTING INPUT POWER, WAIT FIVE {5) MIMUTES FOR THE D
BUS CAPACITORS TO ISCHARGE AND THEN CHECK THE YOLTAGE WITH A VOLTMETER TO
ENSUHE THE D-C BUS CAPACITORS ARE DISCHARGED BEFORE TOUCGHING AMY INTERMAL
COMPONENTS. FAILURE TO OBSERYE THIS PRECAUTION COULD RESULT IN SEVERE BODILY
INJURY OR LOSS OF UFE.

Step 1. Turn off A= Input power 1 the drive and wait five minutes.

Slap 2. Ramowva the caver ram he driva By unscrawing tha faur allaching screws,

Stap 4. Werify thal the O bur waltage is zann by follgwing the procadurs in eaction 2.3

Step 4, Locate Jumper J4 on the Regulator board. Refer to flgure 2.4,

Step 5. Locate pin 1 on jumpar J4. Mowva the jurmper to the desired seting as shown in figurs 2.5,
Stap 6. Ra-attach the caver.

Step 7. Re=apply A-C input powes,

Stap B, Werify that Terminal Block Analog Input Cffset (P00, Termina! Block Analog Inpat Gain
(RO, and Terminal Block Analog Input Imvert JRO11] are carecthy set. Refer (o instruction
rmanual 0071.3-1029-007 for mora inforrnation.

PFins 2-3 Pins 1-2
1300 320 TA
I.i_’.l Iﬁl
r rl
Wullaye In e -
i o
Carmrl
Ty LY
(g o
J4 J4
defanit)

Flgure 2.5 - durnpear L4 Settings for Analog Input Spead Aatarance



2.3.1.2 Analog Cutput Jumper

Jumper 17 is the analog autput jumper. Thia jumpar sekacis either 2 0-10 VDT or 4-20 mA scaled
signal cutput that k= programmabde far ether speed or torgque, parametar BO12. Tha Jumpear onby
salects & 0-10 VDC scurca valtzge or 4-20 mA aink cursert o repreeent spaed or torque.

IJzz e following procedurs to scl jumper M7

D-C BUS CAPACITORS RETAIN HAZARDOUS VOLTAGES AFTER INPUT POWER HAS BEEN
DIBCONNECTED. AFTER DISCONMECTING INPUT POWER, WAIT FIVE {5) MINUTES FOR THE D-C
BUS CAPACITORS TO DISCHARGE AND THEN CHECK THE VOLTAGE WITH A YOLTMETER TO
ENSURE THE D-C BUS CAFPACITORS ARE DISCHARGED BEFORE TOUCHING ANY INTERMAL
COMPONENTS. FAILURE TQ QOBSERVE THIS PRECAUTION COULD RESULT IM SEVERE BODILY
INJURY OR LOSS OF LIFE.

Stap 1. Turn off A-Cinput powesr 13 tha drive and wait five minutaa,

Step 2. Rermova the cover from the dive by unzcrewing the four attachnlng screws,

Step 3. Werify Ihal the D-C bus waltage is zera by follawing the procedurs in section 8.3.

atep €. Locate jumper J17 on the Requlator board. Refer o figure 2.4,

Stop 5. Locabe pin 1 o0 jumper 17, Mo the jumper to the cosired sotting a8 shown in figure 2.6,
Stap B.  Re-attach the cover.

Stap 7. Re-apply A-C input pores.

Step B, Verlfy thal parameter P 2 |5 set correctly for efther speed or current,

Ping 2-3 Pins 12

4 0WAT 021

] 0
waikapa Gl
|_t_| (1
Cumet Gt

i) .
17 17

IoataJ)

Figura 2 & - Jumpar J17 Settings for Analag Cutputs



2.3.2 Wiring the Terminal Strip

The terminal sirip on the Regulator board provides terminals for connecting customer 110 devices,
Sea figuras 2.4 and 2.7 . The fellowing tarminals ars prowided:

® Terrningla 1-3: AS-232 connections

# Terminals &80 ancoder connactlons

# Tarrmirals 10-11: analog cutput connactions

® Termingls 12-15: analog speediorgue reference connecticns

# Tomninals 18-25: 29V 0-C digital input connactions

& Tarminals 26-27: oplional dynarmic braking conlrol conneclions
& Termingla 28-31: sfatua relay connections
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Figure 2.7 - Typical Terminal Strip Conneclions

2.3.3 R5-232 Communication Port

The Regulaior board cortaing & 9-+in D-shell RZ-232 communication port [JE). The RS-232 por iz
not currently uzad with ta VEC-200 drive.

2.3.4 Ribbon Cable Assembly and Connectors

The lal-ribbon cable conneclor (W) on he el side of the Regulalor board provides a means of
attaching optional communization baards 1o the VEC-200 drive. See figure 2.4, Thig connector is not
currently usad with the VEG-200 drive.




2.3.5

Keypad/Display

The front pand keypad/display is used 1o program &nd operale the VEC-200 drive, 32 figure 2.8,
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2.4 Drive Kit Dptions
Table 2.2 provides a llsting of the avallable YVEC-200 kit cptons.
Table 2.2 - Avallable Kits and Optlcns

Kit Description Dption Kit Model Number

Inatruclion Manual

ZER40 000

Snuiober Acsistor Braking EE:%%HT

2541800

Included weith kit

Snubber Transistor Only 25TAC027

51 09-CO20-KEK
XEX = cabla length
010 = 140 ft.
025 = 25 ft.
050 = o0 f.
075 = 75 f.

Motor Encoder Cable

r‘] 13 HH WG -A0] Lanues
|21 3-5 HP VEC-200 Drives
() 210 HP WEC @) Drivos

2110

includad with kit

See Section 7.2




3.0 PLANNING BEFORE INSTALLING

This chaptar pravides infermation that must be considered when planning a VEC-200 installalian.
Installatlon shte ragulrements, drbve requirameants, and widng requirements ars presantad,

ONLY QUALIFIED ELECTRICAL PERSCHKMEL FAMILIAR WITH THE COMSTRUCTION AND
OFPERATION OF THIE EQUIPMENT AND THE HAZARDS INVOLYED SHOULD INSTALL, ADJUST,
OFERATE, OR SERVICE THIS EQUIPMENT. READ AND UNDERSTAND THIS MANLUAL AND OTHER
APPUCABLE MANUALS IN THEIR ENTIRETY BEFORE PROCEEDING. FAILURE TO QBSERVE THIS
PRECAUTION COULD RESULT IN SEVERE BODILY INJURY QR LOSS OF LIFE.

THE USER IS RESPONSIBLE FOR CONFORMING WITH ALL APPLICABLE LOCAL, NATIONAL, AND
INTERMATIOHAL CODES. WIRING PRACTICES, GROUMDING, DISCONMNECTS, AND
OVERCURRENT FROTECTION ARE OF PARTICULAR IMPORTANCE. FAILURE TO OBSERYE THIS
PRECAUTION CQULD RESULT IN SEVERE BODILY INJURY QR LOES OF LIFE.

CAUTION: Lige of poser correction capacitors on the guiput o the drive can result in errgtic operation of ihe
Mo, NUigance Fpping, and/or permanent damage 1o the drive. Remgve power Correction capactars heipre
proceeding. Failurg 1o gbrarve thig precauton could result in damags o or desinuction of the equipmest.

3.1  Requirements for the Installation Site

It I= Important to properhy plan before Installing a YEG-200 ddva 1o ensure that the driva's
ervironmenl and aperating condilians are satisfactoqy. Read the following recommandations befara
continulng with drive Installatlon,

3.1.1 Making Sure Envirenmental Conditlons are Met
Before deciding an an installation site, consider the following quickelines:

Yarily Lhal the drivas can ba kapl clsan, cool, and dry.
The arer cheaen should sllow the space required for proper air flow as defined in seclicn 3.1.2.
Be sure that the drives are away from oll, coolants, or other aifome contaminants.,

Do ot inslall the driva above 1000 mebars (3300 feat) without derating output power. For evary
o1.4 meters (300 feet) above 3300 feet, derate the ouout current 155,

Yarily Lhal he drive lecalion will meel the amd ranmental condilions specilied in lable 3.1,

Table 3.1 - Envirenrnantal Conditions

Condldon SpecHication
Operating Temperaturs {Amant} 0° to +40° G [32° 40 1047 F)
Storage Termperature (Ambiant) —40° o —G65°C (—407 o +148°F)
Humidity S%-95% (nan-candensing)

1



A.1.2 Varifying the Site Provides for Recommendead Air Flow Clearances

Ee sure there is adequale clearance for air ventilation around the drive, For besd air movement, do
nat mount WEC-200 drives dirsctly above sach alber. Refar lo figurs 3.7 far racommeandad air flow

clearances,
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Figure 3.1 - Recammendad Air Flow Clearances
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2.1.3 Datermining Total Area Raquirad Based on Drive Dimansions

Overall drive dimensions are illustrated i figure 3.2 as an aid in calculating the total &rea required by
the WEC-200 drivas. Driva dimansions and weighis ara listed in able 3.2,

Tabla 3.2 - Crive Dimensians and Weighls

YEC-204 Drive Dim. A Dim. B Dim. < Dim D. Dim. E Welght
YEME 2223 mm 280.7 mm 158.1 rmm 2543 mm 200.0 mrm 6.3 kg
W OB B.75" 11.058" T.HD" 1001 T.BF" 14 I
VOO0
V1S
WM25 2H0.8 mm J3B.4 mir 248.0 mim 3049.1 mm 200.0 mm B kg
W30 11.05" 13.32" 976" 1217 T8y 20 lbs
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Figure 3.2 - Driva Dimaresions
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A.1.4 Varifying Power Module A-C Input Ratings Match Availabla Powear

It i imnportant 1o verify thet plant power will meet the inpul power requirements of the YEC-200 drive’s
Pawar Madule circuitry. Aafar to tabla 2.7 for ingut pawar rating spacihcalians. Ba suré input power 1o
the drive corresponds to the drive nameplate vollage and freguency.

3.2 Wiring Requirements for the Drive

Carain drive requireamants shauld be checkad bafore continuing with the drive installalian. 'Wirs
gizos, branch aroult protection, spoed foodback (for voector reguiation), and E-=top winng (sco
chapter 7], are all areaz that need 13 be evaluated.

3.2.1 Mestling Terminal Strip Input and Qutput Specifications
The tarminal strip an Ihe Regulalor board proavides terminals for 24 YOS pavear far Ihe eighl remota
control inputs. Acfer to tables A3 and A3 for control input and cutput specificalions.

2.2.2 Determining Wire Size Regulrements

Wire size should be determined based on the size of conduit openings, HNEC/CES regulalions, and
applicable lacal codes.

THE USER IS RESFONSIBLE FOR CONFORMING WITH ALL APPLICABLE LOCAL, NATIONAL, AND
INTERMATIONAL CODES. WIRING PHACTICES, GROUNDING, DISCONNECTS, AND
OVERCURRENT PROTECTION ARE OF FARTICULAR IMPORTANCE. FAILURE TD OBSERVYE THIS
PRECALUTION COULD RESLLT IN SEVERE BODILY INJURY OR LOSS OF LIFE,

3.2.2.1 Conduit Entry Opening Sizes

It is impedant o acourately determing the sire of the conduit openings so that the wirg planned for g
spacific anlry poirt will it through the opening. Sanduit apening sizas ara shawn in figures 4.1
and 4.2,

A.2.22 Recammended Fower Wire Slzes

IMpUt posvcr wirlng showld Be sizcd according o applicablc codes 1o handle the drve's
continugus-ratad input currant. Chatput wiring should be sized sccording to applicee codas ta
handla the drivae's continuous-rated outpul currant. Sea table 3.3 1or recommmanded pPoawer wire sl2es,

Tabila 3.3 - Recommendasd Powar Wira Sizes for 1-10 HP Drivas

Type of Wiring Terminals size of Wire

A-F Input Povwear F'L1, SiL2, T/L3 ;
Dutput Powsr AT, VT2, WS 1210 18 AWG, 310 0.8 {mm?)

3.2.2.3 Racommended Contral and Signal Wire Sizes

The recommended wirg sizes to cannact 1F0 signals te the tarminal strip on tha Asgulalor board ara
ghcowm in taile 3.4,

Tabke 3.4 - Recommended Terminal Strip Wire Sizes

Termingla Wire Size
11031 14020 AWG. 210 0.5 [mmzjl




3.2.2.4 Racommended Motor Lead Lengths

The following moter lead lengths are recommandad ta reduce line disturbances and noiza. Sea
figura 3.3.

# Farapplicstions using one motorn, individual motar lead lengths should not escesad 76 matsns
w2580 foot) por phasc.

& For applicalions whera muallipls molors are cennaclad, lolal malor lsad lenglh on sach phasa
should not exceed 76 meters (250 feet], Alse, each moter cennecticn should nat exceed 76
maters [2540 feat). The WEC-200 drive can cnly updale one mator when applisd a5 8 vackor
cantroller,

Whan total lead langth excaeds 76 metars (250 feat). nuisanca frips can accur. Thasse tips ara
caused by capacitive current flow t3 ground. If the metor lead length must excesd these limils, output
lird reactors or ather steps must ba taken to carrect tha problam.

t-10H™> 1-10HP =0 HP
Crives DOrivas Direc:
[ ] L] L] L] &
15 m 584 |
A e 287 Alrn {7257 '
Habor B0 m (200') &0 m (200}
Wodor Micbor
Moo B 25 & m 257
Mwor Mulur
* Ll line represenls g 2-phase cornecian,

Figure 3.3 - Motar Lead Lengths

3.2.3 Selecting A-C Input Line Branch Circuit Fuses

CALUTION: ThaMEC/CEL muiresthat upstream branch circuit protectionbe pravided to praiect input poe-
e wiring. Install tha fusas recomrmended intable 3.5, Do not axcesd the fuse ratings. Failurse to ocbsane this
pracaution could result in damage te or destroction af the sguipment.

A-Cirnput ling branch circuit pradection fusas moest be wsad o protact tha ingut powar lines.
Recommended fuse values are shown In table 3.5, The Input fuse ratngs Isted Ik table 3.5 are
applicable for ocne drive per branch circuit. Ma other load may be applied 1o that fused circuit

Takla 3.5 - A-C Ingut Ling Fusa Salactian Valuas

IBO-4€0V A-C Input Line
Mogel Number Horaepower Rating Fuse Rating!l!
P 1 (=111
WIIMH 2 aa
YIIM10 3 124
VYIS & 2540
YOM23 7.5 254
YOAO 10 308

i"1 Aezormmended luge byza for 1 - 10 HE crivas: UL Sless J, BOIY, ime calay, o aguivalent

-0
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2.4

.25

Mesting Spead Faadback Specifications (Vector Ragulation Only)

YEC-200 drives set ugp for vector regulation require an encoder for closed loop operation, Encoder
spacifications ara providad irn lable 4.5 Orreas sat up far volts par bariz requlaticn do not raguirs an
encocer for feedback because they operats in the open kbop mode,

Varifying Power Module Output Currant Rating is Greatar Than Motor Full Lead
Amps

Yerify ihat the VEC-200 qutput cumart rating is greater than the rmotar’s full load cumrert [amps)].
Tahle 2.1 lists the output current values,



4.0

4.1

4141

4.2

MOUNTING THE DRIVE, GROUNDING, AND
FINDING WIRE ROUTING LOCATIONS

This chapter shows how to meunt the drive and properly grownd It Also shown are the condult entry
araar wharg wiring is tp be routad in ang qut of thea drive.

Mounting the Drive

Attach the drive to the vertical surface salected uslng the four (4 mounting holes proviced, Rafier to
figure 3.2 and table 3.2 for drive mourting dimensions, Uze the fellowing usersupplied maounting
BLTENYS:

o 1-5HP drives: 1/4-20
® 7510HP drives; sH8-18

Varifying the Drive’s Watis Loss Hating

When mounting the drive inside of another enclozure, vou should examine the watts [03s rating of the
drive as shown in tabls 2.1, This table lists tha typical full load pover less watks valus undar all
aperating carrer frequencles, Ensure adequate ventllatlon s provicded based on the drive's walls [oss
rating.

Routing A-C Input, Motor Qutput, Ground, and Contral Wiring for
the Drive

All wirlng should be Installed In conformance with the NEC/ZEC ard applicable local codes. Signal
wirng. coniral wiring, and power wiring most be routed in saparste conduits to prevant interfersacs
wilh driive ageralion. Figuras 4.1 and 4.2 showe e wire rouling, grounding lerminal, and gower
termingl stripg of the WVEC-20(0 drives.

CAUTIOM: Do net raute signal and cantrol wiring with power wiring in the same conduil. This can causa
irtarfarenca with driva cparation . Failura to obearva this precadtion ceuld result in damage o or deslractian
of tha aquiprmart.

41
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4.4

4.3 Grounding the Drive

THE UZER IS RESFOMNSIELE FOR CONFORMING WITH ALL APPLICABLE LOCAL, MATIONAL, AMD
INTERMATIONAL CODES. WIRING PRACTICES, GROUNDING, DISCONKWNECTE, AMND
OVERCURRENT FROTECTION ARE OF FARTICLLAR IMPORTANCE. FAILLURE TO OBSERYE THIS
PRECAUTIGN COULD RESLILT IN SEVERE BODILY IMJURY QR LOSS OOF LIFE.

g e [olowing slaps & ground Lhe drive:
Stap 1. Remowva the driva's caver.

Step 2. Bun a suitable eguiprient grounding conductor unbraken from the drive graund terminal to
Ihe sarth graund conductar, Sae figuress 4.1 ard 1.2,

Step 3, Gonnecl & suitable grounding conductar to the mator frame, the remale cartrol station {if
wsed], and e franshorrmer. Run sach conduckar unbroken Lo sarlt groond.

Male that 1o conform with CSA requirements, when adding mgre than pneg grounding
carnducter wirs o a singla chassis ground, twist the conducions tagathar.

Stap 4. Re-attach the drive's cover.



5.0 INSTALLING A-C INPUT POWER WIRING

5.1

This chaptar describes incaming A-C lime companerts and how ta imstall tham.

Installing Transformers and Reactors {Optional)

Inpul isclation transformers might be needed e help climinats the folloveding:

& Damaging 45 lina vallaga transients frarm raaching tha drive.,

# Ling npise fram the drive back 1o the incoming power source

# Damaging currents that could develop If a point Inslde the drive becomes grounded,
Ohbserva the follawing guidalines whean installing an isolaticn transfarmer:

= A powsr disconnscting device must e inatalled betwaean the power ling and the primary of the
transformar

& [f the power discannecting device i3 a circuit breaker, the circuit breaker frip rating must be
coardinated with tha in-rush currant {140t 1.2 timas ull load cumant) af the trans!orrar,

2 An inpul isplation transformer reied mora than 10040 KV for 4640 WAC with ass than 5%
impodance should NOT be used dircctly abcad of Ihe drive without additional impedance
between the drve and the transformer.

CAUTIGMN: Distrioution systam capacily above the maximum recommended systam KVA (1000 KA for
450 %ALY requines tha ugaof an sclatlon ransformer, a line reactar, or othar means of adding similar im pad-
anca to the driva power Input. Fallurelo cezarve these pracautions could resultin damage to or destructiaon
of the cquipment.

CALUTION: When the A-C line is shared directly with cther 3CRrectified drives, aline reactor ar opticnal
snubrer resistor braking kit might be required to slleviate excess 0-C bus volage, Failure 1o chserve these

precautions could reault in damage 1o or deatraclion of the equipment.

5.2

In applications requiring the use of an autput reactor, contsct your Reliance Maotion Control sales
reprasentative for assistance.

Installing Fuses for Branch Circuit Protection

Install the required, user-supplied branch clreult protectlon fuses according to HEC/CED guldelines.
The fuses must be installed in he 4-C line bafare the drive input tarminals. See figure 5.1. Fuse valua

salectlons are provided In table 2.5,

WARMING

THE HEC/GEC REQUIRES THAT UPSTREAM BRANGH PROTECTIOM BE PROVIDED TO PROTECT
INFUT FOWER WIHING. FAILURE TO OBSERVE THIS PRECAUTIOM COULD RESULT IN SEVERE
BODILY INJURY OR LOSS OF LIFE.

-1
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5.3 Installing a Required External/Separate Input Disconnect

An A-C Input dizconnect musl be Installed In the A-C lIne befors the dive Insat terminals In
accardance with NEC/CEC quidalines. The discannect shauld be zized according lo the in-rush
current as well as any additlonal loads the disconnect might supply. Mote that the lp rallng for the
inrugh current (10-12 timee full load curart} shauld be coprdinated with that of the input ieclation
lransiarmer, il used. Raler lo saclion 5.1 [or addibonal inlermalion.

5.4 Installing Power Wiring from the A-C Input Line to the Drive's Power
Terminal Strip

Uze the following steps t connect A-C input power 1o the drive:

Step 1. Wire the A:C Input power leads by routing them according to drlvie type, Rafer to flqures 4.1
and 4.2 Tabla 3.3 contzins tha recommeandsd povves wining sizas.
o 1-5HP drives, route the power keads through the sottem right opening of the drive base,

2 7.5-10HP drivas. sule Iha posvar loads thaough he bollarn middls-rig bl opaning ol Lha
drive base, If the snubber resistor braking option is used, route the power leads through the
battom right opening.

CAUTION: Do mat route signal and control wiring with power witing in the same conduil. This can causc
irterference with drive operation. Failure to observe this precaution could result in damage taar destruction
of the equipment.

Step 2, Connect the three-phase A-C input pawer leads (three-wire 380-480 VAD) to terminals RL1,
SIL2, T/LS on the powsr terminal strip.

Step 3. Tighten the input power terminals 13 1.35 Nm (12 [b-in}.

B3






6.0 INSTALLING A-C OUTPUT POWER WIRING

This chaptar pravides instructions on wiring autput contactors, motor averload protaclion, and culput
wiing ta the motos,

6.1 Installing Output Contactors (Optional)

Qutpul conlactore provida a posiive means of disconnecting tha moter from the dive. 1fthe
application reguires tha use of outpul conticters, cortact vour Rediance Malion Santrol
representative for assistance.

6.2 Installing Mechanical Motor QOverload Protection {Optional)

Tox pravida thes riodar with ovarload pratection, the NEG requiras that a mator tharrmostat, irtamal to
the matar, be installed or an electranic thernal metx overload relay, sized o pratect the matar, be
ingtalled betwaen tha motar and tha drive's sutput tarminalks.

The Maotor Overload Enable parameter (RO can be uzed in place of the electronic thermal motar
averload ralays in single mator applicatiore. Mote, hawsavar, that temperalurs massuring devices

Integral 1o the motor are the best way to themnally protect 4-C motors under all conditlons, Parameter
PO40 rnwet be snabled to pravide averload protectian. Refer ta the WEC-200 Softwars Start-Up and
Relerence Manual (0013-1029-001% far more informalion.

I mukttiple motar applications (WyHz reguiation}, sach malor is 1o have its @wn u=ar-supplisd overlcad
protaction,

6.3 Installing Output Wiring from the Drive Qutput Terminals to the
Motor

Usa the following staps to connect the A-C outpul pawar wiring from Ihe crive to the motar:

atep 1. Wire the three-phase A-C output power motor leads by routing them accarding to drive
lype. Asafar to figurss 4.1 and 4.2 Takla 3.3 cantains the moommendsd powsr wiring Gizes.

On 1-10HP drives, route the motor leads through the baottem fght opening of the drive
basa.

CAUTIQM: Do not route signal and control wiring with power wiring in the same conduil. This can cause
irterference with drive operation. Failure to observe this precaution could result in damage taor destruction
of the equipment.

Step 2, Connecl the three-phase A-C output power motor k2ads to terminals WT VT2, W T3 en
Iha power larminal strip.

Step 3. Tighten ihe threg-phase A-C outaut 1ermingls 10 1.35 newion-meters (12 lo-in) meximim.

6.4 Installing a Snubber Resistor Braking Kit (Optional)

Snubber resistors can be wsad to dissipats regenartva powar which is producad aither during raged
decclcration or from ovcrnauling loads. Wnon & snubbor resister Kit 1z instalied, if tho DG ous Wil
riees _bave nprmal lewvals, the VEG-20 driva autamatically switzhas the snubher resistars on to
Absorb the cHooss Cnoergy.

A znubber rasistor braking kil can be crderad eilher with snubber resistors al varous waltags ralings
ar, In cases where the reslstors are user-supplled, as a translstor seitching unlt anly, Step-by-step
installation instructicns ara proviciad with the kite. Tehla 6.1 lizia tha auvailabla model nombees for
srubber rosislor Draking kilts, along wilh Lheir wall2ge and resislanca ralings. Table 8.2 lisls tha
specifications for the available snubber transistor braking kit

B-1
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Table §.1 - Snubbar Resizlar Braking Kits

Continucusg Instantaneous Resistance
Madal Mumbar Wait Dissipation Watt Digslpatlon (ohma)
25R20400 4% 4000 120
25R4DG00 1] 100 5
25R11 200 1200 12000 A0
25R41 800 1800 1B 25
Tabla §.2 - Snubbar Transistar Brakirg Kit
Model Number Minlmum Reslstance (ahms} Amps Rating [RMS)
25T40027 a7




7.0 WIRING THE REGULATOR BOARD TERMINAL

STRIP

This chapter describes how to wire the Regulator board terminal strip for slop, speed feedback, and
remipta coairal signels.

The terminal 3ivip has the follewing signals available, a3 shown in figures 7.1 and 7.2, Table 7.1
prowidas additional irfarmation. Mota that when the Control Eouree Salect parametar (POOE) is sat o
remcte (rE}, the drive will be controlled by the slgnals connected ta the terminal strip. Refer to
inafruction manual 0013-1028-001 for mare information on haw parameler FOOD is used to apecify
whars Ihe drive is conlrolled lram.

R5-232 Conneclionz [Terminals 1-3)

# Terminal 1; Transmil (Tx]

# Tarmina 2: Hecalve {Fux)

& Tarminal 3: Regulatar Common

The R3-232 terminals are nof currently used with the VEC-200 drive,
Encoder Connactions (Terminals 4-9)

& Tarmina 4 15 VDS

# Termingl 5: PFhase &

& Tarmind B Phasa A Mol

4 Tarmiral 7: Phasa B

a Termingl & Phase B Mot

#  farminal 5 Hegulator Comman

A spand fasdback devica (encader) musl ba installad if vaciar regulation [PO4AE=1} e ussd.
Analog Cutput Connections (Termingls 10 and 11)

#  Terminal 100 Aralog Meler Dutput

# Tarrminal 11: Regulator Common

The output of this terminal is ether 0-10%0DC or 420 mA as determined by the setting of jumper AT
an the Regulator board. Tha analag output must ak=0 be pragrammed via paramelsr PO12 far an
indization of zpoed and direction or peroent of torgue.,

Analog Spead Torqus Referstca Gonnections (Terminals 12-15)
& Terminal 12: Isolated Referenca Yaliage

* Torminal 13: VOO SpecdTorque Referanoe

2 Tarmina 14: mh SpasdTorque Aaslaranca

a2 Tarmingl 15: Isolated Refaranca Groung

The analeg spoed/lorges (U.O0MD) referenoe is cither +/—10 VB or +/—20 mA, ag delermined by the
gatting of jumpar J4 an the Regulatar boerd. The analog referance must alss be praogrammed via
parametars PO04E, PO10, and P07 1.
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Digital Input Connections [(Terminals 16-25)

» Tarrningl 16 +24 VDT [Current Limiled)} (For remgte control digital inputs anly)
# Tarminal 17: Digital Input 8 (Remotey'Local) - Programmaklz

# Tarrniral 18: Digital Inpul 7 (Rarmp1!/Bamp) - Prograrnmatle

& Terrningl 19: Digital Ingut & (Forward/Aeverse) - Programmaiie
® foemninal 200 Function Loss

& Tarminal 21: Runy g

® Termingl 22 Resst

# Teminal 23: Stop

# Tarrniral 24: Start

s Tarmingl 25 + 24 VO Cponmen

Winen a user-installed function loss input, & coast-to-stop pushbutton, or another external inlerlock is
inatalled, the factor-inatalled jumpear cannacting terminala 16 and 20 must ba remowad so that a
contact will opan 10 stop the drive.

Terminale 17, 18, and 18 (ramale cantrol inpuls 8. 7, and &) ara programmad using paramatars BGOY,
Boos, and P03 through POS6. Factory dofauit seltings arc shown hore inparentheses. Aofer to ths
YEC-200 Sofiwars Stard-Up and Refarenca Manual [Q013-1028-001).

Dynamic Braking Connectlons (Terminalz 26 and 27}
# Tarminal 26: Dynamic Braking Signal [future optian)
m Tarrningl 27 424 VO Cpmnman

Slalus Relay Connecdons (Terminals 28-31)

# Tarrninal 28: NS Relay Contact

& Terminal 29: N.C. Ralay Cocmman

# Terminal 3: M.O. Relay Contact

a Tarrminal 37: N.O. Relay Common

Relay contact closure is programmabls ihrough parameter FO13. Rafer to the VEC-3]0 Software
Start-Up and Refarenca Manual [0013-1029-007) for more information.
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7.1

Stopping the Drive

WARNING

THE USER MUST FROVIDE AN EXTERMAL, HARDWIRED EMERGENCY STOP CIRCUIT QUTSIDE OF
THE DRIVE CIRCUITRY. THIS CIRCIT MUST DISABLE THE SYSTEM IN CASE OF IMPROFPER
OPERATION. UNCONTROLLED MACHINE OFERATION MAY RESULT IF THIS PROCEDURE 1S HOT
FOLLOWED. FAILURE T OBSERYE THIS PRECAUTION COULD RESULT 1IN BODILY INJURY.

7.1

Dopending upon Lha regquirarments of e aoalicalion. 1ha VEC-200 drive can b conligured o grovida
eithaer a coast-lo-rest or 4 ramp-to-rest aperational stop without physical separation of the power
saurca from the mcdor, A coasi-fo-rest stop turms off the fransistor pawar cevica drivers. &
ramp-to-rest stop fires the transistor power device drivers until the motor comes to a stop, and then
tume off the power devices. Tha user can also program zerm spasd with powar maintained o the
matar but in this condition, tha drve is nol actually stopped. Soc the description of terminals 23 and
24 gr Sop Mode (P25 for mare informalion on how te corfigure the aperational stop.

In acdition o the operatlonal stop, the user must provide a hardwired emergency stop extemal 10 the
drive. The emergency stop circuit must contain anly hardwired slacirarmechanical compenenls.
Operalion of the emergency slop musl nol depend on clectranic [ogic [handwans or soliware) or on
the cammunicatan of commendes aver an alegtrong netework ar link.

Compliance with EN 60204-1: 1832

This saction applies to users who musi comply with ENM 60204-1: 1982, part 9.2.5.1, Emergency
Stop,

The YEC-200 driva coast-ta-rast stop is a calegory O gporatianal =lop. The ramp-to-raest stop is a
categary 1 operalional stop. In addition, itis possible to implemaent a category 2 stop, with poveer
rnaintainad ta the motor st zerc speed.

The required external hardwired emergency stop must be either a categary 0 or 1 stop, depending
an e user's risk assassmen] of the asscoiated rmachinery. In ordar to fully comply with ENBO204-1:
1832, part 5.2.5.4, &t least ong of the wo stop methods must be a categeny 0 stap, Refer to Appendix
G for mars informaticon.
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7.2 Wiring a Motor Encoder to the Drive

Thils =ecllon descrbes the Mator Encoder Cable Kt that [2 used ta connact an &-C motor's encader
to a WEC-200 drive. If you are ueing the WEC-200 drive with an 180-550 postioning module, procead ta

sactlan ¥4

7.2.1 Motor Encoder Cable Kit Contents

The Motor Encoder Cable kits are supplied as a complete agzgembly as shown in figure 7.5, The
cabls used cartains four teistad-pairs (2-3 twists gar inchh eanclased in 8 plenum-grads jackat. Tha
twistad-palrs can ba Identfled by the wire's Insulatkn color, The cable jacket on tha non-connaclor
cable and iz already sripped back about 3.5 in (28 mm) to expase the wire pairs. Mator encoder
cable kil parl numisars arg lisled in lable 7.1,

z: a TR
[ — ] | ] P :
; E: ZoHMEC L
R
apiues | .’{:E.‘u raci w );"'T‘E:—I.:-iﬁb
= - : I Ty
i 5 T T
[ [, : [ TLEI é|:'-:_:li-:_':-;'-';_:---;ﬁ| |
% [ELEE T Ela el l
O v el i O 1
[ W41 ] P-4 W L':-\h&-- _.-_'_.-55'._,.-"'I.-l"\:l
‘t.lz;.,:—_—:_._?:l”
ren 12 L LUE p—
AR [t it [ R R [ I
! [} 8 B (K THXES
||-'\-|1.'|'E- 1] IFEa edl

Figure 7.3 - Mptar Encader Cabla Kit

Tabkle 7.1 - Mator Encoder Cable Fart Mumbars

Length
Model HNumbar ()
108-0020-0110 10 [A.05)
1QS-0020-025 26 [T62)
A108-0020-050 a0 [15.2)
A0e-0020-075 T [22.9)




¥.2.2 Installing the Motor Encoder Cabla

DO NOT INSTALL MODIFICATICH KITS WITH POWER APFLIED TO THE DRIVE. DISCOMNECT AND
LOGCK OUT INCOMING POWER BEFORE ATTEMPTING SUCH INSTALLATION. FAILURE TO
OBSERVE THIS PRECAUTION COULD RESULT IM SEYERE BODILY INJURY OR LOSS OF LIFE.

Imstall all wiring in conformance with the NEC!CEL and all other applicable lacal codea. RAsfar to
figuras 7.3 and 7.4 when maklhg wire connectons to the VEC-200 drive's cortral tatminal stdg.

Stap 1.

Insarl the cable's keyad connectar imte the mator's encader connector and tightan tha culer

ring sccurcly.

CAUTION: Do nat route the mator encoder cable in the seme conduit with power wiring. This may causa
imterfarenca with driva cparation. Failure ta obearvs this precaution could rasult in damage to or desiruction
of tha equipmant.

otap 2.
Elap 3.
Stap 4.
Slep 5.

Step B

Fouts ar run ihe encader cehla the entira length from the mator 4o tha YEG-204 drive's
CNCIosUrG.

I not already done, loosan he foor (4] capliva screws on the driva covar and resmova tha
COVE,

Cantinue reuting the cable Lo the drive Ihrowgh tha apening al the kottem left (far left) of Iha
drive,

Aller ensuring thal he wires in e cable can reach the drive lerminal sldp, cul ofl the
enease caba.

Carafully remave [as required) the cabla's outer Jackst. Stig albout 1,4 Inch (5.3 mm) of
inaulation frorm each wire.

NOTE: This calfc consisis af folr wisfod-pair wires, Tho hwistodepalr wires can bo Jdonified by o
wire s Iinsulsfion colon The two wiras Jdentifed a8 INDEX erd INDEX MOT [yellow and yellowsiwhita)
&re nat connected to Me VEC-200 afva. Sacure thesa wires sa ey oo Aol intedfare with e othar
ConRaciog.

Step 7.

Refer 1o figure 7.3 for twisted-pair color coding and function, Place a lead number label on
SRCH wirg,

CAUTION: Make surc clectrical commons ane nat intermiced (nthe drive. Fallurs to obscrve this precaution
could resull in damage te, o destruction of, the cqul pmcnl.

Stap 8.

Stap B.
atep 10.
Slap 11.

Wire each lead io the corresponding position on the drive's control lerminal strip. Tighten all
conrecilons o 7 lb-n .79 nrmb,

Re-inzlall the driva covar.
Check all miotor and WEC-200 drive wiring. Refer to chapter 3 for wiring information.
Turn powsar on and chack foe propar drive operalion.
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7.3 Wiring the Signal and Control I/O
Wire the drive's slgnal and contral 10 1o the terminal 2trip as showen In table 7.2,

Tahle 7.2 - Wiring Slgnal and Control 10 to the Terminal Strip

Terminal
Humbar DEHHI‘.HIUH F'arametera-"i'ﬂrlng Connectons
Wiring AS-232 Signalg
1 R5-232 Transmit Mat used.
2 RS-232 Accoive
- R5-232 SignaliReg ulator
Comrmen

Wiring Encoder [nputs
4-9 Encoder Wirdng Joc scotion 7.2

Wiring Analog Quiputs

11 Regulatar Common rmust alza be set. Bea fiqura 2.6.

10 C-10 Y00 ar 420 ma, Tha satling of paramedsr PO12 salests the larminal strip
Analeg Cutput Beference analog outpul source (elther speed or torguel. Jumper J17

V-4



Tabla 7.2 - Wiring Signal and Contral 1/ to ihe Tarminal Strip [Conlinued)

Terminal
Kumber Dascription Parameters/Wiring Gonnaclions
Wiring Analog Speed Reference Inputs
12 lzolatad Aaefarenca Tha fallpwing pararmelsrs must be Ret:
Wohage [+15VD0)
13 Analeg SpeedTorgue Foon; Control Scurce Select
Refarence Input Voltags P00g: Terminal Block Analag Input Offset
(== 10VDE) F010: Tarminal Block Analag Input Gain
14 | fnalog Speed/Tomque PO11: Teminal Block Analog Input [nver
Refarance Input Currart
15 ;{E?j:lﬂpeedﬂwque Refer o the YEC-200 Software Startup and Refarsnca

Rartarances Garnmcn
Maltage/'Current)

Manual (013-1029-001) for additional parameter
information.

Jumper J2 must alsa be sel. Ses figure 2,3,

TR LT
SPCCD RECTCRCHCE

70




Tabla 7.2 - Wiring Signal and Contral |/ to ihe Tarminal Strip (Confinued)

Terminal
Kumber Dascription Parameters/Wiring Connaclions
Wiring a Remate/Local Input
16 +24 DG Poower Supply Currant limited for remote input logic usa anly.
17 Digital Input & Digital inpuk B is conlral function prograrmmatle through
[RemoteLocal) parameler BOO7,
YWARMING

IF A MAINTAINED START CONTACT IS5 USED WHEM THE GCONTRGOL SOURCE = (E,
SWITCHING FROM LCCAL TO REMOTE FROM THE TERMINAL STRIP WILL CAUSE POWER
TOBEAFFLIED TO THE MOTOR IF THE REMOTE START CONTACT |5 CGLOSED. STAY CLEAR
OF ROTATING MACHINERY IN THIS CASE. FAILURE TO OBSERVE THIS PRECAUTION COULD
REZULT IN BODILY INJURY.

The initial faciory selling is a5 a Remote/Lacal swilch (ses
wiring diagram Balaw]. Tha inpal may be ra-canfigured as a
Ramp 1/Ramp 2 selector awitch, a Forward/Reveras switch,
or a5 a sedactian ingut for tha multi-spead praseds.

The falkrwing parameters must be aet:

Foon: Contral Source Scioct
(0nly active when P00 = rE)}

PO0E: Sacond Manu Password

F0o7: Terminal Block Digltal Inguts Conflgure (Selects
and assigns a contral funciian ta digital inputs
B Lo 8).

Roos; Terminal Block Speed Reference Select
tanalog, Malor Cearatad Patentiarmeles [MOP), gr
Multl-speed Presets)

Mate thal based on the sattings of paramalers FOD0, BOOY,
and Ragg, the fellowing parameters can affect digital
input 2.

FO23: MOP Apcel/Decel
PO24: MOP Rasel Configuration
FO31 Lo POEE: Prosals 1-8

Refer o lhe YEC-200 Software Start-Up and Raferance
Manual (1013-1029-001) for additional Informatlion.

T "7
Y REMOTZ 0
L

N

_acaL

Tarninal 17 On = Lacal Goentral
Diagram shows faciony sekting.




Tabla 7.2 - Wiring Signal and Contral 1/ to ihe Tarminal Strip [Conlinued)

Terminal
Kumber Dascription Parameters/Wiring Gonnaclions
Wiring an Add tlonal Ramp Input
18 Digital Input 7 Digital input 7 is conirgl function progremmable through
{Rarmpi /Hamp2) pararnater POO7.

The initial factory ssfting is as a Famp 1/Ramp 2 salactor
swilch {soc wiring dizgram below. The inpul may e
re-canfigurad 88 8 Farwvard/Revarae awitch, MOP
decrement fumclion swilch, o a5 3 geleclion inpul far Ihe
multi-zpead presels.

The fallawing paramecless must be set:

FOO0: Conlra Sourca Salect
PFO01: Accel Timea 1 {Ramp 1)
FOo2: Decel Time 1 (Ramp 1)
PO0B: Second Manu Passyeord

POO7: Tarminal Block Cigilal Inpuls Conligure {Salacls
and assigns a contral function o digital inputs
Lo 8.

FOOB Temminal Block Spead Referenca Selact (Analog,
Motor Operated Patentiomater [MOP), aor
Multi-Speed Prasets)

FOi17: Accel Tima 2 Ramp 2
FO18: Decal Time 2 (Ramp 2)
FO27: Raversa Disabla

Mate that based on the sattings of paramelers FO00, BOO7,
and F{O0E, the following parametera can affecd digilal
Input 7.

FO023: MOP Accal/Thacel
FO24: MOP Raset Configuration
F031 to P38 Presets 1-8

Raler o e VEC-200 Sdllware Slarlug and Ralarnca
Manual (KI13-1029-01) for additional information,

5 15
© RAMP 2
.j'j'.
-:- |‘___|
REENE

Terrningl 18 On = Ramp 2
Diagram shows faclory setting.




Tabla 7.2 - Wiring Signal and Contral |/ to ihe Tarminal Strip (Confinued)

Terminal
Kumber Dascription Parameters/Wiring Connaclions
Wirng a Forward;Reverse Input
19 Digital Input & Digital input & is conirgl function progrermnmmable through
[ForsardMeversea) pararneler POO7.

The Initial factory setiing Is as & Forward/Feverse selector
switch {se8 wiring diagram belaw]. Tha input may ba
re-configured as an MOP increment function swilch or as a
sglacton input for the multi-rpead prasets.

Tha fallowing paramelers must be sel:

BOd0: Contrzl Source Select
PO0E: Sacond Manu Password

POOT: Terminal Block Digital Inguts Conligure (Sclocts
and arrigne & conirgl functian o digital inputs &
to E).

Foog; Terminal Block Speed Reference Select (Analog,
Mator Operated Patentiomater [MCP), ar Multi-
apecd Proscls)

Fo27; Reverse Disable

Mate that based on the sattings of parametars FO00, BOO7,
and P08, the follwing parametera can affecd digital
Input &.

PoO23: MOP Accal/Dacsal
FO24: MOP Resel Conliguralion
P03 to POSE: Presets 1-0

Refer 1o the YEG-200 Software Start-Up and Raferance
Manual (KI13-1029-061) for additional informatian,

T FLR ;
BN
o

S50 = 1IN - 0B -1
“ORwARL 2ZRZCTION CH-T

Tarmninal 19 Cn = Haveraa Direction

Diagram shows laciory selling. From the encoder end of
the mator, clockwise rotation indicates forward matar
rmovameant.

r-13



Takbla 7.2 - Wiring Signal and Conlral )0 to the Taminal Sirip [Conlinuad)

Terminal
Humbker

Description

Farameterg/Wiring Connecliong

2n Digltal Input &
fFuncton Loss}

Wiring a Funetion Loss Ihput

The followlng paramelers must be set;

FOOD: Sontrol Scurce Salsct
Fo26: Function Loss Scloction

& sigral mosl be prasant al lemminal 20 [or Lha dreive 1o b
able to start. See figures 7.1 and 7.2 The drive ig shipped

from tha factory with & jurmmper betwesn terminals 16 and 20

which provides the signal. The function kass input shauld

be in =aras with the drive's estarnal intarlacks. In this cass,

the Jurnper must be removed before the connections anc
made. See figure 2.7,

[F =A== F

1E 151815 20 21 161578 1% 277
T a e W R R L
e TN Lo LV SN B VO e I b L RN,

' !

Y |I -

t‘“‘“ﬁr:: = 2 g} f—o—

M- Mo TR MG I-'I"'TI1 III'E'I SAL 7O LAY

TS LMD INRD SRl

Terminal 20 Asserad = Mo Function Loss

21 Digital Input 4
Runilog)

WIring a Bun'Jog Input
The following paramelers must be set;

FOO0: Contral Scurce Salact
FO20: Jog Speed Reference
F021: Jog Ramp Accal Tims
PO22: Jog Ramp Daecal Time

714




Tabla 7.2 - Wiring Signal and Contral |/ to ihe Tarminal Strip (Confinued)

Terminal
Kumber Dascription Parameters/Wiring Connaclions
Wiring the Rezet [nput
22 Digital Input 3 Tha follawing pararmelgr must be set:
[Feset)
Poon; Control Source Select
15 e
Y RCSCT H
Tamninal 22 Cin = Aeset
Wiring the 3top/Start Inputg
23 Diigital Input 2 Tha fullawving pararnelasr most be set;
[Stop)]
24 Digital Input 1 FOA0: Control Souree Salect
[Start) PO25: Stop Moda
:.»5 &3 15 &4
I ToP b STAERET
1
a | s o
Tarmningel 23 Cff = Stop
Terminal 24 On Transiton = Start
25 24 YDC |salated Comiman
Dynamic Braking
2B Lyrartic Braking Gonlrol Mol Usad,
Signal
27 +24 Y02 [salated Common

T-16



Tabla 7.2 - Wiring Signal and Contral /0 to he Tarminal Sirip [Conlinued)

Terminal
KMumber Dascription Parameters/Wiring Connaclions
Wiring the Ouiput Status Relays
28 Mommalhy-Clared Contact Epth Farm A and Form B contacts are ratad far
dForrm B) 250 VACIA0 VDG at 5 amps rasistive or 2 armps inductive
29 Mormaly-Closed Contact lad.
Common {Forrm B)
a0 Mommally-Cpan Canlasl The fallaving parameles must be sol:
wForm Al
a1 Maommelly-Cpan Gantact Foi13: Culpul Ralay Configuralian
Cammot {Form &}
Mate that depending an the setiing of parameter FIF 3, the
ralany Call sl enarglze {the noermally-cpan contact will closa
and the nomall-closed contact will open). Refer to the
VWEC-200 Saftware Slar-Up and Ralerance MManual
[ 3-1029-001) for more Information,
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7.4 Wiring the Drive to an 1Q-550 Positioning Module

T8

This zeclion describes how to connect an 1Q-650 Positioning Madule (1G-550) 10 a VEC-200 Vector

driva. Connecticns will ba mads with tha Moter Encedar Gabla kil (sea saction 7.2) and the PS

Terminal Block Cable (BN 8101-2125-008), which are purchascd scparatzly. Conncotions betwcen

the P4 taminal strip and the VEG-200 driva ara mada with user-supplied signal wira.

Follow the steps below 10 connect the IQ-550 to the VEC-200 dive, Reler to figures 7.4 and 7.5 and

tables 7.2 and 7.4 for addifianal wiring infamatian.

Step 1.

Step 2.

aonnecl the P5 Terminal Block Cable to the 10-580 Positioning Module.
2. Connecl Iha 25-pin maka D-shall senneclor Lo the PS connactor on Lha 10-550 modula.

h. Connggt the 25-pin female D-shall connactor to the PS lgrminal strip.

c. Mount the PS5 terninal stip adjacent to the 10-550 module, and between e 10550
madule and the WEC-200 drive.

Caonnecl the encoder cable from the mator encoder 1o the PS terminal strip.

2. Insertthe encoder cable’s keyed conreclor onto the metar's encodear contactor and
tighten the auter ring securely,

b. Routc the enccdor cale the ontine length from the mctor Lo he PS erminal strip.

. Aftar ensurning that tha wires in tha cabls can reach tha terminal stnp, oot off the axcess

cakle,




d. Carafully rermova (a2 raguired} the cable's outer jackat. Sirip abouot 174 inch (6.3 mm) of
insulation from each wine,

NOTE: s ocable oonsisis of oo dwisload-pary wirss, The dwisled pairs oo B idendiied Oy
the wirg's inswlation calar.

2. Aatar to tanla 7.3 for twistad-palr color coding and funcllon. Placa a lead numbar o
gach wire,

. wirc cach lead to the correspanding posiion an the PS scrow terminal strp.

Table 7.3 - P& Tarminal Strip and Encoder Sonnections

Wire Color Motar Pin Connection Function | PS5 Terminal Strip
Orangs 1 Phasa A 10
WhiteiOrangs = Phase & nol 23
Brown a Phasa B iR
Whi L' B ooovn o Phzsa B nol 24
el 10 Phase | 12
Whita! Yallcow 11 Phase | not 25
Rad 12 FS VW Supply | 2
White/Red B Supply Comman | 15

Step 3. Connect the wire leads between the VEC-200 drive and the PS5 terminal strip using
Lrgr-sLpRlian aignal wira (14 —20 AWGE (2 to 0Emm=)). Mota: For encaodsr connectiona A A,
B and B, uxne bsistad-pair wires with et least 23 Swists per inch.

g. If nat alreedy donag, keasen the four (44 captive screws on the YEC-20{ drive's cowar and
rernove the oover from the drive base.

Aauta tha wires through the apening el the battem edt (far lefi) of tha drive.

After ensuring that the wires can reach tha PS terminal strip, cut off 1he excess wire.
Stip abowut 174 Inch (6.2 mim) of ingulstion from sach wire.

Rafar to tabla 7.1 for function. Place a lsad nurmnber aon aach wire.

¢t ep oo

CAUTIQN: Do not connecttermingl &4 (encoder power supphyd onthe VEC-200 terminal strip to terminal 42
1—58 ¥R encoder supphy valtage) on the I0-500 terminal strip. Failure to observe this precaution could
result it damage to, or destruction of the equipment.

T Wire 2ach lead from the PS terminal strig to the coresponding position on the VEC-2040
tamninal strip. Torque the tarminal strip hardwara ta 7 in-lb.

. RAg-attach the oowver to the drive.

T-17



Table 7.4 - PS5 Tarminal Strip and YEC-200 Canneclians

Wire Color YEC-200 Connection Function P& Terminal Strip
usar-supplied & Phass A 10
usCr-supplicd i] Fhase A nod 23
uger-guplind ¥ Fhegee B 11
uzar-supplisd 8 Phesa B not 24
user-supplicd g SLpRlYy Common 15
uzer-supplied 13 Torque Ref. 8
uzar-supplied 15 Targues Garnmor 21
user-supplled 24 Enable 17
nasr-supplied 25 — 24O Common 18
usar-supplisd 24 Ready fo Run 20

Step 4. Rermowa jumpers W5 and Wa from the |G-550 lagic board . Both the WS and WE jurnpers
must ba remayed N ordar to source 280G 1o te YEG-200. Reafar 1o the |O-Sarles
Inatallaticn Manual for the G550 Position Gartral Madule far detzilz on jumper location
and renmayval.
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8.0 COMPLETING THE INSTALLATION

This chaptar pravides instructions an how to perfarm a final chack of the installation before pawar is
applled to the drke.

ONLY QUALIFIED ELECTRICAL PERSONWMEL FAMILIAR WITH THE COMSTRUCTION AND
OFPERATION OF THIS EGUIPMENT AND THE HAZARDS INVOLYED SHOULD START AND ADJUST
IT. READ AND UNDERSTAND THIS MANUAL IN ITS ENTIRETY BEFORE PROCEEDING. FAILURE TO
OBSERYE THIS PRECAUTION COULD RESULT IN SEVERE BODILY INJURY OR LOSS OF LIFE.

8.1 Checking the Installation

Use the following procedure to verfy the condition of the installation:

DANGER

D-C BUS CAPACITORS RETAIN HAZARDOUS VOLTAGEE AFTER INPUT POWER HAS BEEN
DISCONNECTED. AFTER DISCONMECTING INPUT POWER, WAIT FIVE {5) MINUTES FOR THE D-C
EUS CAPACITORS TO DISCHARGE AMD* THEN CHECK THE VOLTAGE WITH A YOLTMETER TO
ENSURE THE D-C BUS CARFACITORS ARE DISCHARGED EEFORE TOUCHING ANY INTERMAL
COMPOMENTS. FAILURE TC OBEERYE THIS PRECAUTION COULD RESULT IN SEVERE BODILY
INJURY QR LOSS OF LIFE.

Stap 1.
Step 2,
Stap 3.

Turn off, lpek out, angd tag tha input pawear to the driva, Wait fres minutes.
Yerify thal the D-C bus woltage is zero, Refer to section 9.3,

K & funetian lces coast-slop pushbution bag bean installed, warify that it has basn wirad
correcth. Be sure the factony-installed jumper gt termingla 16 and 20 has been removed so
Ihat the coast-=lop pushbution will work.

WARNING

THE USER MUST FROVIDE AN EXTERMAL, HARDWIRED EMERGENCY STDP CIRCUIT OUTSIDE OF
THE DRIVE CIRCUITRY. THIS CIRCT MUST DISABLE THE S¥STEM IN CASE OF IMPROFER
OPERATION. UNCONTROLLED MACHINE OFERATION MAY RESULT IF THIS PROCEDURE 1S NOT
FOLLOWED. FAILURE TO OBSERYE THIS FRECAUTION COULD RESULT IN BODILY INJURY.

Stop 4,
Slap 5.
Step B
Stop 7.

Step B,
Stap 9.
Stap 10
Step 1.
Stap 12,

Romowe ary debris, such as metal shavings, from around the driwe,

Chedk nal Lhara is adeguale claarancs around Fe driva.

Werify 1hal the wiring ta the terminal strip and the power terminals is Gorment.

Check that the wire 2ize is within terminal specilication and thal the wires ar lightenod
prgoerly.

Check that uzer-supplled branch clroult protectlon |s Installed ard correctly rated,

Check that tha incoming A-C power is ratad corractly.

Check the motar installation and length of motor leads.

Dizconnect any power correcticn capacilors connected between the drive and the matorn

Check that tha raling of the transfornar {if used) matches the drive mequirements and iz
connecied properly.
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8.2

Stap 13. Verify hal a proparly-sized ground wire is installad and a suitabtla earth graund is uead.
Check for and eliminate any grounds between the moter frame and the motor power leads,
Werify 1hal all ground leads ara unbrakan.

Step 14, Uncouple the moter fromn any driven maghinery to initially stan the drive.

Powering Up After Installation is Complete

Uza the following procedura ta warify that e drive s installed comactly and is recaiving the prapear
[l waltae:

Step 1. Turn the drive's inpul power disconnecd to the On position.

Step 2. Apply pawer to the drive.

Step 3. Follow the stan-up procedure it instruction manual Q013-1029-001,



9.0 TROUBLESHOOTING THE DRIVE

4.1

9.2

9.3

This chaptar describes how ta troubleshoot tha drive and the aquipment that is raedad ta do s0.
Also provded s Information on clearing faults,

Test Equipment Needed to Troubleshoot

An izqlated multirmeder will be nesded to magsura O-C bus voltege and tp meks rasisianca chacks.

Drive Alarms and Faults
The drive will display alarm and laull oodas 1o assist in iroublashooling whean a prablam devalops
during self-tuning or drive operation,

If an alarm conditien ccours. te drive will continua to run and the alarm code will flash on the display
as.8 2- or 3-digit code.

If & fault occurs, the drive will coast-to-stop and the faulk code will flash on the dlsplay a2 a 2- of
3-digit code.

Refer to the YEC-200 Sofiware Startup and Reference Manual (0013-1029-001] for more information
an drive alarms and faults.

Verifying That D-C Bus Capacitors are Discharged

DAMNGER

D-C BUS CAPACITORS RETAIN HAZARDOUS YOLTAGES AFTER INPUT POWER HAS BEEM
DISCONNECTED. AFTER DISCONMECTING INPUT POWER, WAIT FIVE {5) MINUTES FOR THE D-C
EUS CAPACITQRS TO DISCHARGE AND THEN CHECK THE VOLTAGE WITH A YOLTMETER TO
ENSURE THE b0-C BUS CAPACITORS ARE DISCHARGED BEFORE TOUCHING ANY INTERMAL
COMPOMENTS. FAILURE TO OBSERVE THIS PRECAUTION COULD RESULT IN SEVERE BODILY
INJURY OR LOSS OF LIFE.

The VEC-200 driva's 045 bus capaciters ratain hazardaus valtegas aftar input peower has Bean
dizconnected, Perform the following steps before touching any Intermal companents:

Step 1. Turn off and lock out A5 input power. Wait five roinubes.
Etep 2. Remowa the drive's caver.
Step d. Verify thal there is novoltage st the drive's AC input power ierminals.

Slap 4. Meaasura lhe 0405 bus polenlial wilh a vollmaler al lha 0-C bus power larminals. Sea
figuine 9.4,

SI'EFJ §. Oncetha drive has baen serviced, re-attach the driva's coved.
Stap 6. Re-apply &-C input powes.

B
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Figure 9.1 - D-C Bus Voltage Terminals (1-10 HF Drives)

8.4 Checking Qut the Power Modules with Input Power Off

Uea the lellowlng procedurs 1o chack Ihe drive's Power Madula cireuitry with passar off:

O-C BUS CAPACITORS RETAIN HAZARDOUS VOLTAGES AFTER INPUT POWER HAS BEEN
CISCONMMECTED. AFTER DISCONMEGTING INPUT POWER, WAIT FIVE {5} MINUTES FOR THE D-C
BUS CAPAGCITORS TO DISCHARGE AND THEW CHECK THE VOLTAGE WITH A YOLTMETER TO
ENSURE THE D-C BUS CGAFACITORS ARE DISCHARGED BEFORE TOUGHIMG ANY INTERNAL
COMPOMENTS. FAILURE TGO OBSERYE THIS PRECAUTION COULD RESULT IM SEVERE BODILY
INJURY OR LS5 OF UFE.

Step 1, Turn off and lock oul A-C Input power, Walt five minutes,
Stap 2. Rermowva the driva's caver.
Stap 3. MNerify thel therg is ng voltage at the drive's A-G input powaer lsemingle.

Step 4, Check the D-Z bus potentlal with a volimeter as described In section 9.3 to ensure that the
D-C bus capacitors are discharged.

otep 5. Disconnect the maotor from the drive.
Slap 8. Check all A-C lina and 0-C bus luses,
gtep ¥, Re-attach the drive's cover,

Stop B, RBe-apply A-C input powes,



Appendix A

Technical Specifications

Table A1 - Serdoe Cond tlons

A-C Ling Distritwtion Syslam Capacily frmaxirmum)
for 460 VAT Units

1000EWA, thrae-phasa with 25,000 amps
symmatrcal fault currenl capacity wilh & lina
impadance of less than 8%

Cantril Method

All-digital flux vectar, sinuagidal pulssa width
roculzated {PyWhi)

Digplacement Power Fagtos 0.96

Line Frequency SHEDHZ [+2 Hz)

Lina Valtaga Vanation —10% to +10%

Line Dip Ride Thrawgh Maxirmum S0 milliseconda - vector

Adjustable up to 999,59 seconds {(See BO4E) -
walls Hz

Motor Lead Lengtbes

76 metars {260 faat) total

Analog Speed Reference Accuracy

0.5%

Acceloralion Adjusiment Bange

0.1 10 9589 soconds dwithin the ability of current)

Carriar Frequancy

2 Hz, 4 Hz, or § Hz, soflware-selactabla

Currertt Limit Adjustment

LL.COE to 160¢%: {based on drive nameplale rating} -
vector

&0 1o 110% fhascd on dive nameplaie rating) -
vollsHz

Setvice Factor

1.0

Spood Adjuslable Ranga

Frarm O AFPM Lo mawimum spaaed

Speed Regulation

Q.05% long lerm steady atate or 0.1% fora
20 millisecond perad (fypical) -veciar
moter slip dependent - volts/Hz

Speed Setpolnt Resoluticn

+1 RPN with kacal keypad, +£095 of rated BPM with
parsonal compul s

Torgue Gontrol Aesponse

THO 12 220 HE

Torgua Linaarily

A% with optimal pararmatar setling (typical) (ssa
paramatar LL.OODS)

Table A.2 - Operating Conditions

Tornperaturc:
Ambiant Oparating 070 ta 40°C {32°F ta 104°F)
ambient Storage =40 o 65°C [-40°F o 148°F)
Hurnidily 4 to 85%: non-candensing humid ity
Altitude To 1 KIG meters (000 feet] above sea level without

deorating. For cvery 31 .4 moters $300 footh from 1001
10 3033 mictors (3300 o 10,000 fool), derale the
currert by 1%. Gantact your PBeliance Moetion Central
reprasentative sales office for operation abaove 3033
metars (10,000 fast).

A
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Tahla A_3 - Taminal Strip Input Specificalians

Signal Type Terminal{g) Specification
Speed Reference Input 12-15 104 {2 50K ohm Input
Impedance or 20 ma)

Digital Inputs (1 - 8) 16 +24 V- Isolated Supply

17 RemoteLocal

18 Ramp1;Ramp2

18 ForwardBeverse

20 Functicn Loss

Fh | Run)Jog

22 Resot

23 Slop

24 Start

Tehla A.4 - Tarminal Strip Quiput Specficatione

Slgnal Type Terminal{s) Speciflcation
Analog Outpul 10 -11 0-10 ¥D-C or 420 ma
scaled signal
Lhymamic Braking Hosislar 26 - 27 Mol Lised.

Table A5 - Encoder Speciications (Veclor Regulation Only)

Spacificalion

Rating

Maotor Pales

2.4, 6, ar 3 poles

Cvercurrent Fault Trip

201% [oad {based on drive nameplate rating

Overload Currenl Rating

TE0%: for 1 minuta (bazed on drive nameplate ting)

Speed Cantrol Range

1800 with 1024 PPR

Spoecd Conlrol Acspanss

15 Hz {ypical)

Spasd Feadback

15 differential qguadrature, incramsental ancoder
(512 PFR, 1324 PFPR, 2045 PPR,
4086 PPA]

Service Factor

1.0




Tabla A6 - Input Signal Aasponsa Timaes {\Worst Case)

These are the maximum times from transitioning 1he input ta the drive reacting tathe input.

Signal Type and Source Yolts/Herlz Regulatlon Yector Regulation
Kaypad START 150 millisaconds 130 rrillisacords
Terminal Strip:

START 128 millizcconds 105 millscconds
STOR RESET, FL 75 millieacands 75 millisecands
MMulispeed Select 76 milliseconds 75 milliseconds
Analog Speadmrim 16 millisasonds & milliseconds
Referenca

analog Torque Aclerenca

M

0.8 milliscConds







Appendix B

Drive Regulation Overview

The VEG-200 is a digilal driva that pravides closad Ipop vectar ar opan Ioop volte'hadz requlation of A0 mo-
tara, The Volts/Hz ar Vector Maode Select parameter (B4} is used to 32lect the type of regulation for the ap-
plicaticn. Soo figures B.1 and B.2 lor bleck diagrams of both regulalors.

Volts/Hertz Regulatian

Walir'herz requlation providea general purpose open lopp A-C drive contrgl, It doea not use a speed feed-
back dovice. Inthis typo of contral, the regulator manlaing a programmed ratio of vollage to an output fre-
quency, which provides constant or vadabla motar lorue across a wide speed ranga. An intermal furclion
ganarater calculatas the autpul mator valtage besed on requested frequency and usar-spacfied mator char-
acteristics. The control ko output switches the power device gates, generating & pulse-width-modulsted
[PYWM) wavelorrn 1o e molar,

Vactor Regulatian

Yector regulation allows dynamic clesedHoop perfermance in &an A-C drive similar 10 that achieved with a D-C
driwe. TOrgUG is constant acmess the malonrs bass spocd range in both faewand and revorse directions. Thi
drive u=as two digital conlral laops, speed and torque, to obtain vector parformance.

Thespaed laop reference can be an internal or an ectemal Gource. Spead lpop fasdback isprovidad by anancoo-
of attached o the motor's shaft, Atdm paramecter s 2ummod withthe spood referenca 1o prowidc a lorguc refer-
ange, qr tg adjust g userspacified Torguae Asfarange parametar, for the lorque contral Ioep. An intamelb-gane-
atad lux referancs is al2a fad to the tergua e, Tha torgua will vary to mainkin tha moter at tha regquestad spead.
The torque cortrol lgop cutput awitches the power device gates. genergting & pulse-width-modulated [FWATA)
waveform lo the motar.

B
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Appendix C
Compliance with EN 60204-1; 1992

The YEC-200 carmplies wilh Lha [Dllawing seclions of skandard EM 80204-1: 1892,

EMG0204-1

Sectlon Tille

G Protecllon agalnst clcotical shock

B.2.1 - Protection by anclasure

E.2.3 - Protaction against rasidual voltages

B = Protection by automatic disconnect of supply

Ed - Protaction Ry tha use of FELY [Prolective Extra Low Vpltage)
T Protacdian of squipmeant

T2 - Owvercurrent protectlon

a3 - Gantrol circuits

728 - Transformers

T - Protection against supply interruption ar veltage reduction and subsequent restoration
2 EQuipotential bonding

B.2.1 - Ganeral dhes PE lerminal)

B22 - Protective conductors (eonnection points)

823 - Cantinuity of tha protactive bonding circuit

B27 - Protactive conductor connacting polnts

2.3 - Bonding t3the protective bonding circuit for operational purposes
8.1 - Inzulation failures

B.5 = Bonding to a commeon reference potentlal

B.G - Electrical interferences

& Cartral circuit and conirdl funcdians

91,1 - Control clreult supply

813 - Protaction

31.4 - Garnaciian af control davicas

9.2 - Control functions

B2 - Start fungtion

o2z - Slap ardlion

9,23 Cparating moces

B.2.5 - Qperation

3253 - Zlop

92545 - Hale-to-run controls

526 - Caombined start and stop contrala

33 - Protaclive irtardacks

935 - Reverse current braking

.4 - Cantrol functions in case of failure

3421 - Usa of proven circuil lachnigues and comgonanLs
9.4.3 = Prowisions for redundancy

B.d4.31 - Earh faulis

9432 - Wollage inlarr plion

o



Appendix C
Compliance with EN 60204-1: 1992 (Continued)

EMG0204-1
Section Tille
10 Operaior interface and maching mourted control devices
1021 - Pushbutiaon calars
11E = Dlzplays
11 Gaontral interfacas
11.2 - Digital inputioutput interfaces
11.241 - Inputs
11.2.2 - Outputs
113 - Driva intafacas with analog inputs
11.34 - Soparalion betweon contral and cloctric drives
115 - Cammunicatigng
12 Eleclronic equigmenl
1222 = Electonic control equipment
1223 - Eguipatential handing
123 - Programmable equiprment
1231 - Programmable contrellers
12.3.2 - Mamaory ratertion and protaction
1233 - Programiming couipisent
1234 - Softwrare verification
12345 - Usain safely-ralatad functions
13 G-:umrnlgcar: Locatcn, mnounling and cnclosuros
13.2.3 - Healing effects
134 - Enclosuras, doors and apenings
15 Wirlng practces
15.1.1 - QGeneral requiremerts
151.3 - Conductors of diffarent circuits
15.2.2 - |ldertiflcation of the protectve conductor
13 Warning signs and ifem identificaticn
18.2 - Warning signs
184 - Marking of contrel eguipment
15 Technical docurmerntatian
181 - Ganeral

-2
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voltage transienls, awsiding, 5-1
A-C putput
wiring, 3-4 ta 3-6, 4-1 o 4-4, 6-1 12 52
Air flow, 3-1 o 32
Alerms, B-1
AltifLectz requircments, 4-1, A-1
Analog cutput, 2-4
Q-1QWDE (7], &4, 2610 2-8, A-2
4-20meb (117), 24, 2-610 28, A2
wiring, 2-7 to 2-8, 71, 78310 71, 7-5
Analoy spasd refarsnca
ingul currenl. wirfing, 7-1, 73 e 74, 7-10, A-2
Input vallage. widng, 7-1, 73 to T-4, =110, A2
QAQVDEC (4, 2-8 10 2-7, 7-1
4-20mah {Ja], 2610 2-7, 71
Area required, 3-3
Audience, imandad, 1-2

Black diagram
vactor requlation, B-3
vialts/herte regulation, B-2
Goard
Capachor, 2-2 10 2-3
Current Feedback, 2-2 1o 2-3
Requlator, 2-2 (o 2-5

Braking, snubber resistar, 2-11, &1, -1 o 62

C

Capachor board, 2-2to 2-3

Coapacitors, D-C bus, 5110 3-2

Carrier frequency, 2-4, A-1

Closed-laop regulation, sse Vector Regulation
Componanl localions, 2-2 1o 2-3

Condult slze, 4210 4-3

Contacting Rellance Motlon Contral, 1-2
Crantactors, installing cutput, B-1

Confacts
Famn A, 2-4, 718
Fomm B, 2-4, 7-16
Contral sourpe, ¥-1, ¥-3 1o 7-4, =11
wiring, 7-3 ta 74, 711
Zontral, wiring, 2-8ta 28, 71 lo F-18
Current Feadback badard, 2-2 1o 2-3

D

C-C bus
tarrminals, 8-1 o 8-2
verlfylng capacior voltage, 8-1 10 3-2
Clgital Input wilng, 2-8to2-9, 7210 74 790 7-16
4 (rematedlecal], 7-2te ¥4, V-1
flrampliramp2], ¥-21o 74, 12
6 [forward/revarssd, -2 o 7-4, ¥-13
A (funcdian loes], 7-2 to 7-4, T-14
4 {ruryjon), 7-2 1o 74, 7-14
3 iresed), T-210 T4, 715
2 istopl, T-2 10 7-4, 7-15
1 (start], -2 to 7-4, 7-15
Crigital ouwtput wirng, ses Status Aelays
Cimansions, 3-2
Cisconnect, installing &-C input, 5-2 {53
Clsplay, sea KeypadDisplay
Distribwution system capacity, A-C line masamum, 51
Crrive,
itentifying, 2-1
kite, 2-11

Emargency siop, 7-5
EM-G0204-1 complianes, 7-5, T-1 10 -2
Ercodar mator
spaciicalions, A-2
wirng, 2-8 to 29, 7-1, 7-6 t0 7-8
seg gles Speed Feedback
Ervironmental conditions, 3-1, A-1

F
Fan, 2-2 o 2-3
Faults, 8-1
Formm A contacts, see Stalus Relays
Form B contacts, sea Slatus Aelays
Forweard {digital input €1, 2-8 to 2-9, 7-2 ta 7-4, 7-13
Fraguancy, carrier, 2-4, A-1
Fraguancy., ling, A-1
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Function loss (digital input 5), 2-8 1o 2-8, 7-2to 7-4,

T-14

wiring. 7-3 1o 7-4, 7-14
Fuse

A-Cimput, 3-5, 52

G

Grourding, 4-2 ta 4-3, 5:2

Hurnidity, 3-1. &-1

I
Inductar, culput, zae Output Raectar
Input spacificatiors, tarminal stnp, A-2
Input, A-C, sas &-C Input
Input. digital, see Cigital Ingput Widng
Installation
A-Cinput disconnect, -2t 5-3
chacking, 8-1 1o -2
complating, B-1 ta -2
anGodar, 76 la -8
fusfnla% A-C Input Ine branch clroultt, 3-5, 5-1 10
ingut izalkation transformer, 5-1
IQ-550 Pasitigning miodube, 7-16 13 7-19
rechanical motor averload proteciion, -1
autput contactors, -1
planning, 3-1 ta 3-5
reduirarmants, 3-1 ta 346
transformers and reactors, 5-1
I2-550 Posilioning modube, T-16 to 715

J

Jog ddightal Input &), 2-Bto 29, 7-21t0 74. 7-14
Jumpers

J4, 2-6 o 2-F

J1F, 246 ta 2-6

lecelion af, 2-5

sgttings far, 2-6 to 2-8

K
Kaypadidisplay, 2-2 15 2-3, 2-10
Kite
Motar Encader Cable. 2-11, 7-6
Snubber Agsislor Braking, 211
Shubber Translstor Only, 2-11

L

Leed langths. mobar, 3-5
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LEDs, 2-10

Lirg branch circult fuses, &-C input. 3-8, -2
Line froquency, A-1

Line noize, sweiding, 51

Local (digitel input &), 2-8 10 29, 7-21p 7-4, 7-11
Loes, funchion, a9 Function Lass

Maxirnurn &-C line distribulion ayatem capacity, 5-1,
A1

Mechanical motar cverload pretaction, B-1
Meler gutput, 2-8 fo 28, 71, 74
Moddal rnumbers, 2-1
MOFP (malor operaled polenfiometesd, 7-11 o 7-13
Motar
Encoder Cable kit, 2-11. 7-6
lead lengtha, 3-5
owerload pratection, mechanical, B-1
wiring, 5-1
Mourting dimensions, 3-3 o 2-4

C

Opsn-leco pparation, sae YolisHertz Regulation
Operaling condilions, 3-1, A-1
Oplion Kils, oo Kils
Output
analag, ses Anzlog Outpul
oontactars, 61
digital, saa Staius Relays
inductar, sae Qutpul Asactor
spacifications, terminal strip, A-2
Owerload, mater, §-1

P
Parts
lecation, seo Compononl Lacalions
Planning
drive clearances, 3-2 1o 3-3
Izzatian, 31
Powar

ocutput, wiring, 3-1 o 3-6. 4-1 to A-1

inpal, wiring. 3-4 1o 3-5, 41 1o 4-4, 5-1 o 5-3
Porovar Module

checking, 8-2

werifying output current rating, 3-4
Powar termingls

tarque specificatons, &3

wiring, 4-5 to 3-6. 1-1 to 4-1, 51 ta &3, 6-1
13 B2



Protectian, mechancal motar cearload, -1
Fulblications, related, 1-2

R
Rampl/rarnp? {digital input 7). 2-Bto 2-3, 7-2 ta
74,712
Ralings
A-C inpul, 2-1
power, 2-1
fuse, 35
Requlation, drive
vactor, ook diagram, B-3
vallshertz, block diagram, B-2
Acgulaler board, 2-4 1o 2140
Aclays, cutput stalus, soc Status Aclays
Remate {digital input 8], 2-8 to 2-9, 7-2 10 7-4, 7-11
Resat (digital ingut 3), 2-8 10 28, V-2t 7-4, 7-15
Fesigtar
Snubber, Braking Lit, =ea Kils
Rewvaerse [digilal inpul 8). 2-8 1o 2-8, 7-2 1o 7-4, 7-13
Routing, wiring, £-1 10 4-4
RS-232, 78t0 23, 71, 79
Run [digital input 4}, 2-3 1o 2-8, -2 t0 7-4, 7-14

S

Selectng operatkn. sea Control Source
Site requirsments, 31
Snukber registar braking, 211, 51
kit, 2-11
Snubber Trarsisior Oaly kit, 2-11
Specicatons
condult apeaning slzes, 42 to &3
dimensions, 3-3
encoger, 746 1o -8, A-Z
amirpnmenial, 31, A-1
inpubs, terminal strip, A-2

outputs, tarminal strip, A-2
sreaed fasd back, A-2
torque ratings, 5-3
wire sizes, 3410 3-5
Spead feedback,
spacifications, A-2
wiring, 248 ta 28, 7-1, 75 1o 7-H
Start idigital input 1), 2-B lo 2-8, 7-2 ta 74, 7-15
Stalus relays, Form &0, 24, 2-Bto 2-8, 7-2 10 74,
716
Stop [digital input 2, 2810 2-9, T-210 74, 7-15
Stopping the drive, 7-5
Switch, membrang, 268 KaypadDisplay

T
Terminal strip

wiring, 2-8 tg 28, 34, V-1 to 7~

input =enacifications, A-2

dutput spacifications, A-2

lorgue specilicatons, 5-3

wWIrg 21205, 35
Transfarmer

igolalion ingut, installing, 5-1
Trangignis, A-C ling voitage, 5-1

v

Vector regulaticn, B-1
block diagram, B-3

Wentilation, ses Air Flow

Yallshert requlation, B-1
Lok diagram, B-2

W

Watts lass rating, 2-1, 4-1
Wiaight=, 3-3
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Manufacturer’s Declaration

arr L

Reffance Eleciric Inrfdushral Lo,
24707 Eurciid Awerione
Cleveland, Ohlo 42717 — USA

dechiereny el the product:
VEC-200, A-C Speed Controler for Electric Motors

- i iriardad fo ba ircorporaied inlo maechirany or fo e arzemblen’ with obfvar machirany fo
cansiiiute machinens covered by Directve 80/392/EEC, a5 amended;

and fhat
- the followshig farmonrized standerd's fiave been appiied,

EN 60204-1: Elactrical equiprmen! of mndusirial machines = Pard 1; Genaval Aeguirarmants

and furthiarmang daclaras thal e oroducf coversd biy s Daclaralion must nol ba pal inlo Sendca
Wil fhe maoiingry info wiich if iz (o be incorparsied ar of wiich if is g canipanent has been faong
and dacErad fo be in conformidy with the prowvisions of Dirschve 800302/EEC and with raeficnal
Emolemenitg iegisiahion, e, as a whole, including the product referred ta in Bvs Daciaration,

Authonzen Represamatie of the Company:
FPlaca: Relfance Elecirlc inguginal Co., Clevelpmd, Ohlo 44717, USA

Dite:; January 1, 1995

Signalure: . NSRRI L S S |
Marne: Thomas K. Lenk

Pasilan:  Proguct Development Engineenng Manager
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