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cONTROLLER

WARNING!

ignl ond Joted from
(class 2) profective insulafion. The healsink s profected by bonding fo earth (closs |
insulation). This connection s the responsibilty of the user.

Orly auolfedpersonel o thoroughly undersand he cperaion of i equiment and
any associoled machinery should install tarl-up, or oftemp! mainfenance of this
eapment Nom complants wih s g iy eso i sious el ity
and/or equipment domage.

Never work on any confrol equipment or mofors without irs remving all power supplies
from the equipmen

These confrollers are NOT Fail Safe. Conrol Failure may cause fhe mofor fo run of Full
Speed. The Speed control pofentiomeler and Run cicuil are ineffective in fhes:
Shoions, 5 SURE fo provide an ndsperdent and poiive means of disonnecing
incoming power under emergency conditions.

It the responsibily of he user fo ensure the effectiveness and safely of operation in
their application of this product, especially under these fault condifions.

Caution

i squiprant o 5D (Ecrosiotc Dicharge e pors. b s
control precaufions when senvicing this

This equipment wos fested before it lsh our factory.  However, before installation and
Start up, inspect all equipment for fransit damage, loose part, packing materials, e
Ruplured semiconductor devices may release foxic mteriols, Confac! Eurotherm Drives
or the semiconduclor manufacturer for proper disposal procedures for semiconductors or

other materia.

This controller i designed for use in a cubicle moun

nclosure (see poge 1-1).



FLTER

'WARNING!
AC supply fiters produce earth leskage currents in excoss of 3.5 mA.
AC supply fiers contain capacitors allow f least 1 minute before servicing

AC supply fillrs should be permanently carthed, use the second Profecive Ground
terminal as on independent earth

Eurotherm Drives do nof recommend the use of RCDs since the operation of RCDs can be

compremize by tho Fifer Lookage: Specil KCDs(ype B - IEC753) re required duefo
d DC componansfowing in the artheckage cursnt. Allood g

et i o RCD e o
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Chopter 1_Product Overview.

Chapter 1 Product Overview
DEsCRIPTION

Environment,

The

the spesdof per
megnet motor. It will provide control of the molor speee in al 4 Quadkands of operation

1 60Hz y supply isrequi e power supply

sequencing
terminals and isfunction over the whole input vollage range.

Spoctof G Mot tscoruded g e et oo sy ik

suna rom st o eVl ek ol

aurentare

i

motor after approimetely 60 seconds.

control in the event of a Short Gircuit.

PRODUCT RANGE
Product Rating
514C/04 4ADC Full Load Current
514c/08 8ADC Full Load Current
514C/16 16A DC Full Load Current
514C/32 32ADC Full Load Current

540 TO 514 UPGRADE

replacement
themancal

o
i given aterminal to termina comperison of 54010 514C.

514C Product Monual



Chopler 1_Product Overview

PRODUCT IDENTIFICATION

SUPPLY SELECTOR SWITCH

CONTROL TERMINAL BLOCK
ceceseossees] p_lconTroL

(=

A———

E—fanrs

pover

GRoUND TERMNALS
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Chopler 1_Product Overview

TECHNICAL SPECIFICATION
General
'SPEED CONTROL

Control Adion

Closed Loop with Proportional Inegrol Control and
Adiustable Stobilty

Spond Feadback Armoture Voiage [ Todhogeneraor
1007 Load Regolaton 2% Typial [0 Typiol
Moimom Toraue/Speed Range | 201 [0

Overload

150% for 60 seconds.

TORQUE CONTROL

Control Acion

Accuracy

Closed Loop with Proportional Infegrol Control
2

Overspeed

Inherent.

Overload

 100% confinuous (considerafion must be given
o motor when operaing o low spesd)

INPUTS / OUTPUTS

‘Anclogue | Setpoint Romp Oto =10V 100 Kohm
Inputs | Positive Trim Sefpoint | 010 =10V 100 Kohm
Negofive Trim Sefpoint_| 00 =10V 100 Kehm
Current Limit 010 +7.5V. 50 Kohm
Current Demand Oto <10V 100 Kohm
Tachogenerotor Input_| 0 to +350vde 220 Kohm
Thermistor / <200 ahm = Normal 5 Kohm
Microtherm Input 1800 ohm = Overtemperature
Outputs | Setpoint Romp Oto =10V 5mA
Anclogue | Total Sefpoint Oro =10V SmA
Speed Oto =10V 5mA
Current Demand Oto=10v SmA
Carrent Meter 0o =5V (010 Ical) 5mA
Bipolor or Modulus | See SW1/8
10V Reference 1oV SmA
10V Reference oV 5mA
Digial | Run +1010 +24v 100 Kohm
Inputs | Enoble 1010 24V 100 Kohm
Stall Override 10 100 Kohm
Digital | Health w24V 50 mA Source
Outputs [ Zero Speed or Sefpoint | +24V. 50 mA Source

14C Product Monuol
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Chopler 1_Product Overview

Electrical Ratings

inpuT RATINGS [svmeot] s14c/0a | s14cios | s1acnis | stacssz
Supply Volioge Ve T10- 480 Vac £ 10%

Maximum Supply 80Voc L- L Non eorth referenced (1)
Volcge (Derived from or canh referenced TN)
Three Phase Supply) 480Vac L - N_Eorth referenced (TN}
Supply Current s A 2 2 oy
Supply Freavency A 50/60 iz < 5 ir

[udliory Supply Vaue T10/120 or 220/240 Voc =10%

[ Supply Current |l 3A lincludes Contactor Cofl Curren]
Contoctr Col 3A Moximum

Instollafion Cotegory Overvolioge Category 1

Earth Leakage Without Filter 5mA "

Curent o1 480Vac Wit Fier Soma

[outPUT RATINGS

[Norinal Armature 50 Vac ar 110/120 Vac

Volicge Va 180 Vde ot 2201240 Voe

320 Vde of 380/415 Voc

[Moximum Armature
Current

4 de +10% | 8A de £10% [16A de +10% | 324 de £10%

[Armoture Current
Calibrafion 100%

0Tt04A | 01184 | 0110 16A | 0110324
in 0.1Asteps|in 0.1Asteps | n0.1A [in 0.1A sieps

ot 320 Vdc Armmature | HP. 17,1 3HP 6HP 12HP
|Form Foctor -

| Dissipation at la 100%| 9! 29) 50 75
ies | e | e | e | e | o

Notesi- (1) Permanent eathing mandetory.
(2) Seepage -2 for filler wattlossinformation,

0

514C Product Monual



Chopler 1_Product Overview

Mocharical
514C/04 ‘ 514€/08 ‘ 514C/16 ‘ 514C/32

reaivian Voo

Ovral Height 240

Gl Deptt E T T R

Ve o | o | so | a0

Rifow Clerance T Ao o Blow

Nouning Cores 2 Omm Verieo x 146mm Horzor

ConrorTominels S Torminls il aceep 2.5 sronded wre

11024 Terminal Tightening Torque 0.6 Nm, 4.5 bf-in.

oy Sy S Terminols il accet Ay svonded e

Terminals - AT fo A4 Terminal Tightening Torque 0.6 Nm, 4.5 lbfin.

Field Terminels - FLT, Screw Terminols will accept 4mm siranded wire.
A2 P P Terminal Tightening Torque 0.6 Nim, 4.5 Ibfin.
Povier Terminals M5 Studs with Clamp.

L2/, L1, A, A Terminal Tightening Toraue 2.7 Nim, 24 lbf-in
Earth (Grounding) M5 Choese Head Scrow.

Terminals @ Terminal Tightening Torque 7.1 Nim, 63 Ibf-in
Enclosure Chossis Mounfing IP00.

Operaling Temperature 010 +40°C. (Derato 1.5%/Dogree obove 40°C).
Humidiy 85% RH. ot 40°C._(Non-condensing]

Alitude ‘Above 1000m derafe of 1%/ 100m.

Storage Temperature 255C 1o +55°C.

Pollution Polufion Degree 2.

Tronsport Temperature 259C 1o +70°C

514C Product Monual T



Chopler 1_Product Overview

EMC TECHNICAL RATINGS.

Immonity
Port [ Pranomann | Tom Stamdard | Lovel | Coverion | Gemerc
standard
R S Racory [ ENSO0EZ-1
o™ R it ToV/m kst Ao Chang | (1992,
R dd o EstouoENv ToVim P [SeRecoany] | and
Modsloon ensoos2-2
Fover[Fon Transint Bm.smoou & o Recorey | (19
Ports. Burst 95)
e R LT oy Do
iecion
o o[BS N 0001 [ Common 5 Ry
1999 fods
—
o
ool & [FostTromiont [BS ENGT0004-4 ]2 S Recovery
Control  |Burst (1995)
Sl Coren | BN S01HT[TOV, TRAE A [Ne G
Fovar{Fos Trorso [FS BN ETO00 4 0 o Racorary
(1995)
Sk Coren | BN S04 7OV, TR e G
ecion
Erisions
[pon | Phenomenon [ st sondord | tever [ Ganercsanders]
[EndosreFor | Rodard | _ENas0T1 | Cless8# | EN00811 (1992,
[Poverpor | Conduaed | _eNasoT1 | Clemss | Enso0s1-2 1994
ot Tl et et e e
recommended Supply Filter.
. moorcte ¥
o e
provucr cobt
Blodk | produa Code Featore
[ v T
T o ot o4 o
o8 S
I Tsame
5 32 emp
g ey (g Serdor
o109 Comomr
7 P00 Open Frame
S Seerdl Ot |00 Sonderd
o9 Documented Speci Opins

T2 514C Product Monual



Chopler 2 PreInstalation Planning

Chapter 2 Pre-Installation Planning
BASIC WIRING DIAGRAMS
Basic Connection

A Sopy Corair

Y B

[r— T oo

o) “ovicommon
reasons. signais

® 14and incurent
control

EMC Connections With Filter

514C Product Manual 21



Chapter 2 Pre-Instalation Planning

TERMINAL DESCRIPTIONS
Control Terminals

UNCTION DESCRIPTION NoTEs
T1[Tacho Feedback _[Motor Mounied Tachogeneralor Input. | ~350 Vel Max. Approx|
[Proportional to Motor Speet 1220 kohm.
T2_|Not Connected
T3 [Spoed Meter Ouiput[Analogue Output, [5mA output
010 £10V for 0 10 +100% Speed. 5/C protected
T4_|DONOTUSE___|pending Change.
5 [jn Input [Digitl Inpu fo Run Controller
[+24V 10 Run.
Jov to Stop.
6 [Current Meter 0 7.5
[output [Calibrated Current 5/C profected
[sW1/5 Off = Bipolar
[sW1/5 On = Mognitude
7 [Torque/Current alogue Input, [appro.
Limit Input [010 +7.5V = 0 10 150% of Calibroted 100 kohm
[Current,
T8_[0V Common analogue / Digital Signal Common
9 [setpoint Ramp [Analogue Outout A outpal
OV =010£100% Ramped  [S/C profected
Isetpoint.
10 [Positve Trim Spesd [Anclogus Inpur, [appror.
[setpoint Input [0 10 £10V = 0 10 £100% Speed. 100 kohm
T11_[oV Common oclogue  Bigiol Sgnel Coman
12 [Tofol Sefpoint Sum_[analogue Output, [5mA output
[output 010 £10V = 0 10 £100% Speed. 5/C protected
TI3[Sefpoint Ramp Inpul [Anclogue Input, ppror.
+10V = 0 1o 100% Forward 100 kohm
lspeed.
J0t0 10V = 010 100% Reverse Speed.
T4 [110V Reference _[Anclogue Outpu, [5mA outpurt
[output +10V Reference for Spead/ Current  [$/C profected
Isetpoints
T15 [Stoll Override Input [Digial Inpuf fo Override Stall Defection [appror.
[+10V = Override. 100 kohm
16 [10V Reference [pnclogue. [5mA outpal
[output [V Rteenc forSpecd/ Curent S/ prteced
Jsetpoints.
TI7 [Negafive Trim  [Anclogue Input, pprox
[Speed Sefpoint 010 +10V = 0 1o 100% Reverse Speed (100 kohm
et 1010V = 0 10 100% Forward Speed.

514C Product Manual




Chopler 2 PreInstalation Planning

FUNCrioN DescRiPTioN Wores
T18 [Current Demand _[Analogue Inpu! or Oufput: [5mA output
Input / Oulput5W1/8 'ON' = Current Demand 5/C profecied approx
[ovtput. 100 kohm.
(W18 OFF — CurentDerard i
+150% Curent.
T19_[Health Ouiput D\gwu\ ompm [50mA Sou
|+24V = Healthy. Shor Gire Proeced
20 [Enable Input [Pigial Inpu fo Enable Coniroller. {100k oppros.
[+10V 1o +24 to Encble.
Jov o Disoble.
I et S pockogue Ovut Aoutpat
um Output 010 -10V = 0 10 100% Forword Speed. [S/C protected.
22 [Themmistor / Bt Tharmtor o e Snsr |5 g
[Microtherm Input <200 ohm to OV = Normol.
1800 ohm 10 0v= O
T23[Zero Speed Ouiput [Digital Outpul, [50mA Source
[zero Setpoint +24 — Sopped/Zac Seit Short Circut Prolected.
[output Ronning/Non zero selpoint.
24 [v2av no Supply Ovput. [20mA. For use on he
drive only

suppl; it
should beused with the RUN circui (teminai 5 to control the drves internl

20,

DONOT usethe +24v supply to power any Gircut or device exter to the
drive. Thisinciudes extermal relays, PLC's, and any other equipment

damage,

‘damage to connected ecuipmen, and could endanger personnd

514C Product Manual




Chapter 2 Pre-Instalotion Plonning

TERMINAL COMPARISON 540/1 TO 514C

Function Terminal | Terminal
sa01 | stac
Common Al T8
Armoture Current [Diret) w2
Setpoin Ramp Reset w ,
Setpoint Ramp Input a n3
Setpoint Ramp Output s i)
Setpoint Input 1 - Psilve Trim Spaed Setpoint P " 0
Setpoint Input 2 W
Inverted Sub-Total Output - Inverted Setpoint Sum O/F 8 1
Setpoint Input 3 (lverie) - Negotive Trm Speed Sefpoint 1P| A9 n7
Total Setpoint A0 n2
10V Reference A s
10V Reference a1z s
Common 51 i
Tachogenerator Input 52 m
Curent Demand Isolate 5
Current Domand Ouvput 2 ns
Auilory Current Demand Input [ 8
Select Aunlory Curent Inpot 56 ,
Auilory Current Limit Posiive 57 .
Main Current Limi 5 i
10V Reference 5 s
Aulory Current Limit Negotive 810
Buffered Speed Output B ™
Buffered Curent Oulput 812 T

2-4 514C Product Manual



Chopler 2 PreInstalation Planning

Terminal
s1ac
Common 811
Thermistor c 22
Aulory Encble c -
w24y s 24
Enoble s 720
Maintain cs ,
Stor1/ Run 5 T
Raady Ouput cs .
Zero Speed Output c B
Drive Operational / Health ci0 9
v24v cn 24
Unused ciz ,
DO NOT USE Pending Change T
Sill Override - s
Switches
Fonction 4011 s1ac
Speed Calbration No Yes | Wiz
Tochogenerator or Armature Vallage No Yes | w13
Zero Output Speed or Setpoint No Yes | _swiza
Current Bipolar or Modulus Yos | 1 | ves | s15
Romp lsolote Yes | 53 | Yes | _swise
Stondsill Yes | 52 [ Yes | _swair7
Current Demand Output or Curen Demand Input | No Yes | swire
Confocior Drapout on Overcurrent No Yes | w19
Stondsill Comparator Source No Yes |_swino
Romp Rate Yes | 54 | No
Current Calibration No Yes | _swarass

514C Product Manual




Chapter 2 Pre-Instalotion Plonning

Auxiliary Supply Terminals

TERMINAL|  FUNCTION DESCRIPTION NoTES
A1 | AC supply AC Supply to AC Supply 540/1 Terminol D12
Contactor Coll Confactor Switched Live
A2 | AC supaly AC Supply to AC Supply 540/1 Terminal D11
Cantactor Coll Cantactor Neutral
43| Aoy AC Supsly | AuilrySupply o Power 540/1 Terminal D10
Neurol. Supplies and Confocor.

A4 | Auiliory AC Supply | Auxiiory Supply for Power 540/1 Terminal D9
Live, upplies and Confactor.

Power Terminals

TERMINAL|  FUNCTION DESCRIPTION NOTES
L1 |ACInputLine 1| Mains Supply Line 1 Input u
L2/N | ACInput Line 2/ | Moins Supply Line 2 Input or L2

Neurol Neutral
A+ | Amoture Positve | Molor Armalure Positive Output A
A | Armoture Negative | Motor Armoture Negafive A
Output

@ |oowms @

Field Terminals

TERMINAL|  FUNCTION DESCRIPTION NOTES
F. | Field Negotive Molor Field Negalive DC Output | 540/1 Terminol D7
F+ | Field Positive Motor Field Positive DC Output | 540/1 Terminol DS

FL2 | Field Recifer Supply | Mains Supply Input Field Recifier | 540/1 Terminol D3

FLI | Field Recifier Supply | Moins Supply Input Field Recifier | 540/1 Terminol D1

28 514C Product Manual



Chopler 2 PreInstalation Planning

FUNCTIONAL DIFFERENCES 514C - 540

Feature 540 Series s1aC
Overlood Inverse Time reduced Current | Stll Delection & Timed Inhibt
Overlood 200% for 10 seconds. 150% for 60 seconds.
Overcurrent 300% Instantaneaus Trip.
Romp. 0.1 10 2 scs or 110 20 secs. | 1 10 40 seconds

Romp Reset | Infernal & External. Infernal.

Speed Setpaint
Inputs

Ramp, Iput o 1, o No 2
& Inverted Input N

Ramp, Positive Trim & Negative Trim
Input.

Aoy Corent | sy Curors i of Not Provided.
Clom Poslive Demand.
Aumhury Current | Auilary Current Linit of Not Provided.

Clomp Negaive

Negoive D

Current Demand
utput

Speed Loop Current Demand
Output.

Current Demand O/P or xt. Current
[ VP,

Current Demand
Isolate

Tsolales Speed Loop Current
Demand from Current Path.

DIL Switch Seleclable.

External Current

‘Additional Current Demand.

Current Demand O/P or . Current

Demand I/ Demand I/P
Current Demand | Enable Inpu of Exernol No Provided.
Connect Current Demand.

Acmature Intornally provided

Current Output

External IR Compensafion via
Armature Current Output,

Audliory Enable | Exteral Trip / Enable No Provided.
Ready Drive Reody Outpu. Not Provided.

Stop Inpot Mointein for Momentery Start._| Not Provided.

Field Fail Field Current detecor Not Provided.

Stock Fuses, Semiconductor Fusing Not Provided.

Reloys Output Sink unprolected. Output Source Short Circuit Profecled.
EMC Comlies with EMC Direciive

) Complies with Low Voltoge Directv.

A

WARNING

HE 514C IS NOT A DIRECT REPLACEMENT FOR THE 540/1 T 1S
FUNCTIONALLY EQUIVALENT.

NOTE WHEN A SIACISUSED TO REPLACE A SIOWITH THE HEALTH ANDIOR ZERO
L AYSUTILISED THE RELAYSMUST BE RECONNECTED BETWEEN
SUTPUT AND SIGNAL GOMMON NOT 126/

514C Product Manual




Chopler 3 Installation Procedure

Chapter 3 Installation Procedure
INSTALLATION PRECAUTIONS
Before connecting AC supplies to this equipment.

)
controller. For safety mantain a leavance of 20mm a the s0es of the controller.

2) Operating temperature range does not exceed 010 +40°C.

3) Controler isuser in a Polluion Degree 2 environmen.
4) Avoid vibration

MECHANICAL INSTALLATION

4
o
8
8
H
H
d
H
H
8
-8
8
2
|
1 "
IR
e e I
o T |
L . | e |
FRODUCT|  GVERALL FIXING | SIZE | S1OT DETATL
cenTRES
A6 5 [ ¢ F o
514C704_ {740 160men| 90rm [210mn| 1 48] _#96_| V5 | 7
514C/08_[240mu]160mem| 90mm [210mn|1 48| 6| 15mm | 7mm
S14c/16 [240mm] Va8mm| 6 [ 5mm | 7mm
514¢/32 [240mm] 148mm| 6 | 5mm| 7mm

514C Product Manual



Choper 3 Installation Procedure

-
b
i
e dil s o s
| e— i
i P oo comance
mEtes

Loan

Product| Filter |Watt| Overall Dimensions Product | Terminal
Loss Fixing
T IW[H]E B D
514C/04 |CO389113] 18w | 264 | 165 | 45 | 240|253 | 120 | 210|148 | 4mm?
514C/08 |CO389113] 18w | 264 | 165 | 45 | 240 | 253 | 120|210 | 148 | 4mm?
514C/16 |CO389113] 18w | 264 | 165 | 45 | 240|253 | 120 | 210148 | amm?
514C/32 |CO389114 [ 36w [ 264 | 165 | 70 | 240|253 | 120|210 148| 6mm?
514C Product Manual 32




Chopler 3 Installation Procedure

Installation Information

MOTOR
1) Ensure motor
specifications and pracice.

2

inbrush box and in good condition.
3) Check obstructions n motor vents o mantain cooling air path.
) Ensure motor armature choke (f spefiee) iscorrectly wired.

u Disconnect the:

ELECTRICAL INSTALLATION
RECOMMENDATIONS.

1
o e vepats s recmmencd e e OV Sigd Graun st Where
‘ouISigna Ground:

et v et oo
2) The controller iscesigne for rmeture current form factor of 15 of ess. Itis

15 current
cannot be guaranteed.
3
oo table 3.1, or connecing one earhing conducor of a least 10maY.
) Unused -~ grounde” (i, Ground) to
diminateinteference
WIRING
1) Control cabling 0.75sg.mm minimum.
Auwliary supply cable  L5mnr
Fidd cable 15mm?
2) Power cableto be minimum 600VAC rated at 15 armature curent.
3 fusesol incoming
Supply protection. The514C s not intemally fuses.
4
5) Isplated control cabling
contrlle end.

)

as comvenient supply isolaors.

33 5T4C Product Manual



Choper 3 Installation Procedure

Cable size Fuse | ED Part No,
Rating
514C/04 [Supply [6A |1 5mm’/16AWG [1A057605U012 [12A fuse | CH390123]
[Motor_|aA |1 5mm?/16AWG (10AUS)
[Ground 1 5mm/1 6AWG
514C/08 [Supply |12 |2.5mmi/ TeAfuse |CH390163]
15AUs)
[Motor_[8A_[2.5mm?/14AWG
[Ground 2.5mm?/14AWG
514C/16 |Supply 244 [6mm/10AWG [LA057605U032 [32A fuse |CH390323|
(304U
[Motor_[16A [ 6mm?/10AWG.
[Ground 6/ 10AWG
514C/32 [Supply [48A |16mm7/6AWG fuse |CH390054
(60AUS)
[Motor_[324 [ 16mm/8AWG
[Ground 16mm/6AWG
AL |Field [3A|1.5mm?/16AWG|LA0S4664 _ [10A _|cH230014]
TABLE 3.1 Recommended Cable Sizes.
Note: o1

1 169) rating of each controler
‘el cable may be usedif the conroler is calbrated at alower curent level

Terminal Tightening Torques

Control 06Nm  04ER  45Ibbn
Auiliory Supply & Field  0.6Nm  0.41bfH 45 Ibkin
Power 27Nm 20k 24 Ibfin
Earth (Grounding) ZANm  5250bfH 631bkin

514C Product Manual 34



Chopler 3 Installation Procedure

REQUIREMENTS FOR UL COMPLIANCE

Motor Overload Profection
AnExteral

This device
can comprise of a Thermal Sensor within the Motor Winding moitored by an extesnl Relay
the

insallerfloca
Nationl Blectical Codeor Locat Code regarements.
Short Circuit Profection

e 300V
the dive.

“The current rating of the fuse sfected must ot exceed SOA.
Short Circuit Rafing
Models Roted Mors than THP

Theecotllsfe el for s cn it cpble fdelverng ot mor then S0
RMS symmetrical amperes, 240V Ma

Fild Wiring Temperature Rating
Use 80°C or 6075°C Copper Conducors .
Field Grounding Terminals

(EC
Publication 417, Symbol 5019).
Terminal Tightening Torque

For the correct value of tightring torque,refer to Chapter 3" Electical Installaton”
Field Wiring Terminal Markings.

For corret eferto Chapter 2
“Pre-nstalation Planning”
Terminations

the instalation Instructions provided with each it
“The following tesminl its are availabie fo the connection of Power Cabling.

i Port No. | Outpu Rafing | No.of | Purpose Wire Size
Lugs

(43697450016 oA 2 AC | BAWG (B4mm?)
2 DC | 10AWG (5.3mm?)
2| GROUND | 10 AWG (5.3mm?)

(A3897450032 X 2 AC | 4AWG 21.2mm?)
2 DC | 6AWG (13.3mm?)
2 | GROUND |10 AWG (5.3mm?)

o 15ada
menimu ovesload requirement of 150% as specified in UL Siandard S08C.

514C Product Manual



Chopler 4 Seting-Up &

Chapter 4 Sefting-Up & Commissioning

OPTION SWITCHES
Speed Feedback

swin | swiz FEEDBACK VOLTAGE
ofF on 0. 25 [USEPIOTOTRM
on on 5. 75V | MAXMUM SPEED
o | o 75125 |70 REQUIRED
on orr 1253257 | vaue

TABLE 4.1 Fullspeed fachogenerctor/armature feedback vollage.
Bame
@ a

Feedbeck voliage = 90

From Teble 4.1 st SW1 OFF SW2 OFF adjust P10 10 give desired speed
(6) Customer wishes10 run molor a 2000rpm with 320V armeture:

Feedback voliage = 320V

Note:-

From Table 4.1 st SW1 ON SW2 OFF afust P10 o give desired spoed.

General Purpose Switches

SW1/3 | _Speed Feedback | (OFF)[Tachogeneraor Feedback for Speed Control
(ON) [Amature Voltoge Feedback for Speed Control
Wi/ | Zoro Oupur | (OFFI|Zero Speed Outpun
(ON) [Zero Selpoint Outpur
W1/5 | Corant Heter | (OFF)|Bipolar Outpur
(ON) [Modulus Output
SW1/6 | Rampoiete | (0FF)[Romp Comnected
(ON) [Ramp Isoloted
SW1/7 | _Stondstil Logic | (OFF [Disabled.
(ON) [Encbled.
5178 |_Curren Demand_|(OFFI|T18 = Corrert Demond i
(ON) [T18 = Current Demand Output
SW1/9 | Contactor Drop Out | (OFF) [Contaclor Drops Out on Over Current frp
on Over-Current
(ON) [Contaclor does no Drop Out on Over Current rip
51710 Setpont Comparoter | (OFF [ Toal Setpoin
(ON) [Romped Sefpoint npur.

Defaull swilch setings re
SWY1=0ff SW12=0n
SWY7=0ff SWYB=0n
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Current Calibration

Terths. Thusa
achieved by sefting switch SW2 {0 1, SW3 106, and SWA 105,
g
is399amps, ratingin al builds.
POTENTIOMETERS
P1 [Ramp Up Rate [Rolate Clockvise for Faster Acceleration To | Default |540/1 P1
Set Speed. etting:
(Lineor :- 1 1o 40 seconds) Midway
P2 {Ramp Down _[Rolate Clockvise for Faster Deceleration fo |Midway [540/1 P2
Rote Set Speed.
(Lincor :- 1 1o 40 seconds)
73 [Speed Loop [Opimises Speed Loap Sty by Midway  [540/1 P5
Proportional _|increasing goi
7 Spaed Loop [Optimises Spasd Toop STy b7 Midway  [540/1 6
Integral increcsing integral fime constant.
P5 {1 Limi Rolate Clockvise fo increase Maximum | 90% 54071 P7
Output Current. Clockwise
[ With no addifional connection fo Torque /
Current Limit Terminal 17, the Upper Limit
s 110%. To achieve the 150% maxim:
connect T7 10 +7.5V.
. [ Gurent Logp | Opfimises uron ocp S by Midvoy (54071 78
Proportional_|increasing o
77| CorrntLoap | Optmies Cure oo Sy By [Anti- 5401 P9
Integral increasing integral fime consfont. Clockvise
78 | (Optimises speed regulation ogainstload | Anfi-
Compensafion |change when using Armafure Voltage | Clockwise
Feedbock. Rofate Clockvise fo increase
compensation and reduce regulation.
(Excessive adiusiment moy lead fo.
nstabiity)
P9 |DO NOT USE_[Pending Change.
P10 [Moximum _|Conirols Moximum Molor Speed. Relate |Midway [54071
Speed clockwise to increase moximum speed P10
PTT [Zero Speed [Adiusts Zero for Zero Speed Sefpoint. Approc [540/1 P3
Ofset imtely
Midway
P12 [Zero Speed [Adjusts the Zero Speed sense Lovel for the[Anti- 54071 P4
Sense 2ar Sped oy o Sandstl Logic | Clockvise
Threshold __[select

TABLE 4.3 Customer Adjustments.
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Chopler 4 Seting-Up &

BASIC SETTING-UP PROCEDURE
Preliminary Precautions

BEFORE ATTEMPTING TO CONNECT POWER:-
CONTROLLER
Check:-

1 v Supply Boar
)

2

3

4 Theridd Voltageand curent ratings re sl

5 Allererd e a
b) Power connections
©) Control connections
@ Motor comections

NOTE:

when checking insuation with a megger.
6. For damage to equipment
7. Forloose ends,cippings diling swar e, lodges n the crive or ancillary equipme.

MOTOR

if anair supply is
avalzbl, it s recommended to biow over the commutatr.

" (

Preparation
MACHINE
Check:-

1

par bedfecte by
powering up.
3 That other eqipment will not b aversely affected by poweing up.
CONTROLLER
L Prevent appiication of the main power supply by remova of the supply fuses.
2. Discomet theload from the motor shaftif possible:

apartiadar
(i fire br lements) in series with the motor armeture.

a

termina 1 teminal 8
oriL
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e

B
o
Ul

Check switch selection
SWUL)  Speed Range (setabled.l)

swus Tachogeneraor / VA (see switch options on page .

swa T g S e (0 o b P 41)

swiss Curent
swis Useof Stpoint Ramp.
Stendsil Logi
swue Current Demand sira
swue Contactor Drop Out on Over-Curent
SWUI0  Zero Setpoint source
SW2,3a004 Check Current Calibrtion.
Check al pots re st thus:-
Potentiometers P4, P5, P5, P, P10, P12 fully anticlocwise.

(Potentiometer P5 willbe st 10 90% clockwise when the drive s unpeckes),

Potentiometers PL, P2, P3 and P mid position.
Potentiometer

spoe acfusment s recuired.

Check.
Check extesna un contacts ve open
Check extemal st points are dl zero.

Power-Up

‘upply voltege.

arive.

2 motor

Whenll

Now check-

[l ED lampsat
prodct. The " Power-On” should beon.

ofthe

between 22 and 30 volls .

Teor 1) is

iii) 11 aDiagnosiic Test Unit (S570) is available, check the 15 suplies on switch
positions 1 nd .

iv) Check the + 10v supply rail

T14 (+100)
and T8 (00).
) Check the-10v supply rail
T16 (-10v)
nd T8 (0.
Note:
Switch,
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It aDiagrosic cneck ra al ot
Disgnosic Chart 3
s isavalatle. Thiswil eppesr
Setpoint Rap on temine T3 (Bagrosic et point 11,
Additiona stpoin inpusmay lso appe .
Positve rim, taminal T10 (dagnosic 12)
Negatve i, temina T17 (diagnostic 13
Note: The sum of the sepeint voltages ppesrs  trmine T2 (diagnostic 15)asthe Totel
Setpoint voltage
s o g, if use, staft manually in
the*forward” irec 1,
“The voliage a tarminal TH (or T3)should go positive.
" isinherenty

©

correct.
armature voltage feedbeck mode.

Apply the”RUN' signdl 10 T5 and maitan.

“The main supply contactor (L1 and L2) should close.
Removethe'RUN' signdl

>

fun Gircuit and contactor wirng.

e the drive

control

A momemes
e

e e,

Turn o Main L 1 and L2 supply.

Bew

Disgposic 15)

Initite”Drive Rur"

Note et thiswill
b switch off il

comptible vith supply.
Check i fited, Check the.

evenwhen roating in the wrong direction.

Check that LED 4 PLL L ol
the LED functions.

14, Check the the Standsill Logic is snitched OFF (SWL/7).
NOTE-

13
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15
the molor overspeet.
power sppli
15 theTota T2,
Diagrosic 15).
Note:-
setpoint will take ime (o change.
L C (i not morethat 1
Yol & Disrsic et prtion 20, Shce e Tt sponts st 1005 e s i
)
Initiate Stop and de-energise the controler
"
asfollows
Problem Adtion
a
b)
Incortect feedback scaling, check Seting of Switches SW1 and SW2.
It themotor uns
& Armalure Control Reverse Fied polarty
b Tachogenerator Cortrol Reverse Field and Tachogenerator Polrity
16, Total Setpoint
voltage 0 +1voit (teminal T12, Diagnostc 15). The motor should now run a about 10%
Full Speed.
Note:
1 tothe Toid 1) butisol the
Under 17) will b zeto
it iim
sageif ).
t g fals o zero.
7. Adustthe Toa nd, inthe
reverse direction.
18 11) for
belance of maimum speed in forward and reverse directions).
o)
Adjust
exceod rated vaue.
Note:
Limit control (PS) seting o achieve ful speed.
.
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21 S Mk Lt Pt s, 11 ut montor Dinosic 24 s 05
e, 100% cur

RUNNING PERFORMANCE ADJUSTMENTS.

GENERAL
it *8)
must beant-cockwise.
P1,

wil Thsit

y
i

the spesd or motor 1f speed
mechanical N e
This form of y may bt otal
diminetion of
spee. I thisformof
y ispr opti

Oslloscope
it cifficult to optimise the cusTent response withour such insrumentation. Conseauently,

Current Loop Adjustment (P6 and P7)

1 withal powe adF
polaity.
Comext the Stall Override termina T1510-+10v.
NOTE:
0
y g If
1
renmin i the talled conditon forlong periocs.
i) may
toreschal Itis essenial
motor shaft, o zpply
2
Some extent, on the seting ofthe Main Current Limit (P5). Thus PS should be corectly
o
ES it control s correctly s,

mect 1o the Contro printed circut board.

1o asafe, isolted Sgnal representing the armature current waueform where-+ 1.1v
full load current,
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4
‘With each
changeof
performance, i o0,
Figures1
m,.ea
will bt roat

kst i i

FIGURE 1

FIGURE 2.

FIGURE 3

Fregl T Comention st Propatonel Gan oo o mcrsta conoch adotnd

inress Corer oo et T CorentLop

Cotont o i 7 artlockese, rooun 6 o

Lo ool Gan by

al supplies.

origina postionsi.e,
t010ck the motor sheft.

Speed Loop Adjustment (P3 and P4)
by

1650 thet the O

heapplessichonara
st Agplyaan

change (ebout 20%)
&am\mmmamobsvelmsosd

necessary acust the Speed

raparont o et g s
(P3 and Pa) graculy to obtana
Cntaly Dampedpetomence i
th s e postevithot

=showninFigres Curve
e oo
el mrove heraet
response, but acvancing the cortrols
o0 far will tend o ntroduce overshoo,

(279 =+ 10096)

e

beacompromise between the two
extremes shown in Curves (a) and (o),
Figued.

FIGURE 4. TYPICAL SPEED RESPONSE CURVES.
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Chopler 5 Diognostcs and Fault Finding

Chapter 5 Diagnostics and Fault Finding
DiAGNoSTIC LEDS
LEDI  POWERON  lluminoted when the Ausiiory Supply i energised.

LED?  STALLTRIP Illuminated when the Confroller has detected o Stall or
Current Limit Condiion for more than 60 seconds.

LED3  OVERCURRENT llluminoted when the Armoture Current exceods.
approximately 3% fimes Colibroted Current.

LED4  PLLLOCK lluminted when the Moin AC Supply is energised
and the Elecironic Phase Lock Loop is Synchronised.

LEDS  CURRENTLIMIT  llluminoted swhen the Controller i in Current Limit and
Speed Confrol is lost, i.e.  stall condifion, after 60
seconds the controller will frip.
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DRIVE TRIPS
ipand displ LEDs
Tip.
The St Tr
Sond A 5. Tre el o e (Ll et e e gl
runsigndl)
An Overcurent g
timer Ithe
Timit (L Trip the rip
could re-occur,
However, ipby tsing o 15
DIAGNOSTIC TEST POINT DESCRIPTIONS
Test Description Condition Voltage
Node
Tnlernal 15V Supply | Auliory Supply On | +15V =0.15V.
External +10V Supply | Ausiliory Supply On_| +10V +0.025V
External -10V Supply | Ausiliory Supply On | 10V =0.025V
Infernal -15V Supply | Avsilory Supply On | 15V £0.15V.
Drive Enable Enable 10V 10 +24V
Terminol 120 Inbibit o
& [Motor Microtherm | Normal 12V 1o 115V
[hermistor Vio2v
7| Al Zero Sefpoint “Af Zoro Selpoint ez
Above Zero Sefpoint_| OV
& | A1 Zero Specd “Af Zoro Speed ez
Above Zero Speed | OV
T [Ron Run V24V
Terminol TS Inhibit v
10 [Healh Healthy Y24V
Terminol T19 Unheolth v
T[St Remp o | 100% Forvard Speed | £10V
Terminal T Zero Sy o
100% Reverse Speed | 10V
T2 [Posie T S| 100%Forvard Speed | 107
Terminal T Zero S o
100% Reverse Speed |10V
T3 T St Sar| 100K ForwardSpeed 10V
Terminal T Zero Speed v
100% Roverse Speed | +10v.
T4~ Negeve o Slpo | 100K Forvrd Spod |- 10V
Terminal T17 Zero Speed v
100% Reverse Speed | +10V.
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Chopler 5 Diognostcs and Fault Finding

Test Description Condition Voltage
Node
15| Tolal Sefpoint Sum T00% Forword Speed | +10V
Terminel 112 or0 Speed o
100% Reverse Speed | -10V
T6 [ Speed Feedback T00% Forward Speed | 2.7V
Zero Speex v
100% Reverse Speed | +2.7
77 [Speed Error Run Sieady Sate. Approx. OV plus Ripple
Run Transient upto =10V
Stopped Zero Sefpoint | OV
Stopped +ve Sefpoint | up fo -10V.
Sopped ue Sepan_Lupto +10¢
T8 | Current Demand Run Sieady Sio wplo= 10V
Stopped or D\sublcd o
79 [Speed Loop Out Run Sieady St WploT 10V
Seppecor Diabied | 07
20| No Connection
21| No Connection
72| No Connedtion
23| Corrent Gt Terminal | Open Circull 110% | +5.5V
Terminl T7 75V orgrctr - 475V
74 e Cornt Ut SRR =
P5 Moxi 150% Curre 475V
3 wirimom 0'5% Curren 40,025V
75| Totol Current Damand | Run Tronsient oo =75V
(Terminal 17 Posilive Bridge ot 475V
7.5 or greater -150%) | 150% Limit
Negofive Bridge of | 7.5V
150% Limit.
26| Corrent Feedback Posive Bridge o v
100%
Negofive Bridge ot [ 1.1V
100%
27| Phose Angle B
100% Forward Speed. | approx +10V
100% Reverse Speed. | approx -10V
Zero Speed opprox OV
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Choper 5 Diagnostcs and Fault Finding

REMEDY

TROUBLESHOOTING

PROBLEM POSSIBLE CAUSE
ower On' LED 1 [No Auxilory Supply
Not lluminaled | Available.

Chack Ausiiary Supply Avallobily. 15
ihe Supply Fuse fitted or the Circuit
Breoker closed?

[Auxiiory Supply Fuse.

Suply s Bown.Ivesfile
ontactor connections or Transformer
apping Switch position

Incorrect Supply Voltage
|Applied to Conroller.

Check o th Suly Vollge &
comex thth Tronsformc
Tommig S g

lluminated but drive [Incorrect Auxiiory Supply

o Soppy Svie g

ocsnotoperote, S s
e e

Conned Microtherm Io terminals 122
and 11 or if Microtherm not available
link 722 10

[Main Power Supply ol
present

Drive Run command

T} Main Confactor not Energi
Crec n Command & Toacor

21 he Supply P Fed or e
Circuit Breaker closed?

Motor vill ot furn |Enable Signal nor
ofter Drive Run | present

Check Contral Circuit Wiring.

Command. No Speed Sefpor

Chock Tolal Setpornt ferminal 112
Check Setpoint Pofentiometer & Wiring.
1f using the Setpoint Romp Input T13
heck SW1/6 is

No Armature Current.

(Chock P5 odjustmen! & Exlernal
Potentiometer sefting &

No Field

(Check Field AC Supply and Field
connections

Molor Jommed

Free Obsirucion.

(Motor Runs wilh [Incorrect Currer Gt | Check P3 seff
“Current Limit” ~ [Seffing. Check Stamal e seting &
LEDS illuminated wiring if u

ond Stops ofter short [Incorrect Current

Check cum« Callbrafion Swiches.

period vith "Stal | Calibrafion sw2.3
LED2 luminoted _[Motor Jommed. e e

torRuns and M Confaller | Chack compatly of Hlr Votogs
Stops ofiershort | Output Fxc: o Controller Output Voliog

period vith 'Soll"  [Incorrect Feedbe Check Feodbock Vologe Colraton

LED2 lluminated  [Voltage Calibrafion

Switches SW1/1 & SW1/2. Nofe fhese
Switches must be set for boh
[Tochogenerator & Amature Voliage
Feedbod

Fauly Tochogenerator
ond/or Coupling

(Check Tachogenerotor [use Ammature

[Voltage Feedback Temporarily

514C Product Manuol



Chopler 5 Diognostcs and Fault Finding

ROBLEM POSSIBLE CAUSE

REMEDY

ko R bt o [Ovarcurnt.

Check Mofor wiring and Mofor for
carh fouls
Check convolr o Fuly Thyritor

oor Funsbut fos [Moter Ovrerperdure

Gy caoling Fon  used. Fan roration|

ofter a period ip from Mofor oy be reversed giving airflow but
eatng Contoler Merotarm insufficient for

Unheals Check Coolin

[Moor runs of Full__|Tachogenerotor Che:kTu:hoge/\evmurv-ubwlwry ond
Speed only Feedback. Incorrect onnecivi

Tachogenerator Polarity
Ciruit

Tachogenarator

Check Sned Fesdback Coltraion

e oics Sosed Colbrars
Potentiomeer P

[Armature Volage
Foedbock.

Check Soeed Focbod CaTbr
Switches.

Chec i Sosed Colbrars

(Gpen Circull Speed
Setpoint Potentiometer

c
oppropriate

Motor rons with Zero | Zero Speed

Adivst P11 1o give Zero Speed

Setpoint. jusiment

Molor Speed ity Adusmet.[Soe Goreral Roning parformance

unstable ot Constant djustments Chapter

Speed Seipoint.  [Current Siobilty [Adus Curei Loop smbmw
Speed Siabilly

Adiust Speed Luop ‘oo
P P38 Pd

IR Compensation

No IR compensation for
Tochogenerafor Feedback. Reduce P8
for Armoure Voltage Feedbock

Drive does not Drive incorrecly Set SW2, SW3, SW4 fo correc!
roduce required | calibroted calibration curren,
current (Current calbration sel [The maximum current Thaf e drive
incorrecly. con produce is s rted current,

Setting the mhbmm above this can
Sevings obove 39.9Amps willcouse
erroneous calibration values

DO NOT CALIBRATE THE DRIVE
|ABOVE RATED CURRENT.

Setwrongly.

(Check fhe current limit diagnostc 23
ond the main curren limit diognostic
24. Adijust P5 and external current
limit pot ( used
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Chapter 6 Service and Repair

repair. The product should be reurned in the originel packaging if possible or lse reasoncble:

incurred

ol 5T4C Produd Manual



