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A Safety Information

Persons supervising and performing the electrical
installation or maintenance of a Drive and/or its external
Option Unit must be suitably qualified and competent in
these duties. They should be given the opportunity to
study and if necessary to discuss this User Guide before
work is started.

The voltages present in the Drive and external Option
Units are capable of inflicting a severe electric shock and
may be lethal. The Stop function of the Drive does not
remove dangerous voltages from the terminals of the
Drive and external Option Unit. Mains supplies should be
removed before any servicing work is performed.

The installation instructions should be adhered to. Any
questions or doubt should be referred to the supplier of
the equipment. It is the responsibility of the owner or
user to ensure that the installation of the Drive and
external Option Unit, and the way in which they are
operated and maintained complies with the requirements
of the Health and Safety at Work Act in the United
Kingdom and applicable legislation and regulations and
codes of practice in the UK or elsewhere.

The Drive software may incorporate an optional Auto-
start facility. In order to prevent the risk of injury to
personnel working on or near the motor or its driven
equipment and to prevent potential damage to
equipment, users and operators, all necessary precautions
must be taken if operating the Drive in this mode.

The Stop and Start inputs of the Drive should not be relied
upon to ensure safety of personnel. If a safety hazard
could exist from unexpected starting of the Drive, an
interlock should be installed to prevent the motor being
inadvertently started.

General Information

The manufacturer accepts no liability for any
consequences resulting from inappropriate, negligent or
incorrect installation or adjustment of the optional
operating parameters of the equipment or from
mismatching the Drive with the motor.

The contents of this User Guide are believed to be correct
at the time of printing. In the interests of a commitment
to a policy of continuous development and improvement,
the manufacturer reserves the right to change the
specification of the product or its performance, or the
contents of the User Guide, without notice.

All rights reserved. No part of this User Guide may be
reproduced or transmitted in any form or by any means,
electrical or mechanical including photocopying, recording
or by any information storage or retrieval system, without
permission in writing from the publisher.

Copyright © July 1995
Control Techniques Drives Ltd
Part Number: 0427-0006
Issue Code: CELU5
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1 Description

Controlling the Drive

Operation of the Drive is controlled by programming
a number of software parameters. These parameters
have default values that enable the Drive to be run
without initial programming. A diagram of the basic
structure of the control system is shown in Figure 1-1
below. (Refer to Chapter 11 List of Parameters for

details of the parameters.)

The Drive has two display panels and an eight-key
keypad which is located on the front panel of the

case. The display and keypad are used for the

following:

Change parameter values

Stop and start the Drive
Display the operating status of the Drive

1.2 How best to use this

User Guide

This User Guide is arranged logistically: reading from
beginning to end will take you in the correct order
through the basic steps of installing the Drive and
getting it running with a motor.

To make subsequent adjustments to the parameters,
refer to Chapter 11 List of Parameters.

The Table of Contents is organised in a simple way to
help guide you quickly to the required section.

—_p5.01 p5.03
Keypad Post-ramp Post-slip Motor
2 reference / frequency speed compensation voltage
_L Frequency reference reference frequency
3 +10V reference
i . ov
Run / Stop Ramps Machine
5 M logic control
5 —& AAAA A
———
CON2 Qmoo Current
limits
Locallremote | 8
Keypad select | 9
Stop 2
Run 3 +
IGBT (
Jog 6 DC bus stage M
Fwd/Rev 7
CON 3
Current
monitor 4.02
Current 2. Motor voltage (OV to 10V)
feedback
Overload 44 Motor frequency (+/-10V)
detector
3 Load current (+/-10V)
CON4
Figure 1-1  Basic structure of the control system
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2 Data 2.2 Industrial and HVAC

applications
All models can be programmed by the user for
2.1 Model range industrial or HVAC applications.
European models 2.3 Ingress protection
Nine models in two model sizes cover the power (IP and NEMA 1)

ratings for European applications as follows:

- European models
Model | AC supply Model Power ratings ) )
size code IND HVAG IPOO (in accordance with the IEC529)
1 Normal CDE1100 11 kW 15 kW North American models
voltage CDE1500 15kW | 18.5kw
CDE1850 185 kW | 22 kw NEMA 1
CDE2200 22 kW 30 kW A
CDE3000 30 kW 37 kW Cooling fans
2 Normal CDE3700 37 kW 45 kW IP20
voltage CDE4500 45 kW 55 kW
CDE5500 55 kW 75 kW
CDE7500 7skw | ookw | 2.4 AC supply

Balanced 3-phase

North American models 50Hz +2Hz or 60Hz +2Hz
CDE: 380V —10% to 480V +10%
Eighteen models in two model sizes and two AC CDLE: 200V —10% to 240V +10%
supply voltages cover the power ratings for North
American applications as follows: 25 Drive output
M(?del AC supply Model Power ratings Maximum frequency: 1kHz
i gage IND HYAC Maximum output voltage:
1 Normal CDE15HP 15 HP 20 HP Equal to the AC supply voltage
voltage CDE20HP 20 HP 25 HP
CDE25HP 25 HP 30 HP .
CDE30HP sonp | 4omp [ 2.6  Ambient temperature
CDE40HP 40 HP 50 HP nd hum|d|t
Low CDLE7.5HP 7.5HP 10 HP a y
voltage CDLE10HP 10 HP 15 HP .
CDLE15HP 15 HP 20 HP Ambient temperature range:
CDLE20HP 20 HP 25 HP —10°C to +50°C (14°F to 122°F) non-condensing.
2 \’:‘(;)Itrarlgael ggggg:E gg :E ?g :E Local heat sources (such as other equipment) that
CDE75HP 75HP | 100 HP raise the air temperature above +50°C (122°F) must
CDE125HP 125 HP 150 HP be removed.
Low CDLE25HP 25 HP 30 HP
voltage CDLE30HP 30 HP 45 HP .
CDLE40HP 40 HP 50 HP 27 Deratlng
CDLES50HP 50 HP 60 HP
CDL&e0HP 6oHP Derate full load current by 1% for each additional

[00m (320ft) above 1000m (3200ft).

When a model is used for HVAC applications, its power 28 Starts per hour
rating becomes equal to the industrial power rating of )
the next larger model size. (The overload current Drive: 20 per hour

remains the same.) Motor: Refer to the motor manufacturer

CDE, CDLE Drive 2-1




2.9 PWM switching frequencies

Case size 1— 3kHz or 6kHz
Case size 2 — 3kHz

2.10 Vibration

Conformance to the requirements of [EC 68—2-34

2.11 Serial communications

RS485 full duplex (RS422 can also be used)
Protocol: ANSI x 3.28—2.5—A4-N, positive logic

Timing
Write to the Drive:

25ms at 9600 Baud
15ms at 19.2 kBaud

Read from the Drive:

30ms at 9600 Baud
16ms at 19.2 kBaud

2.12 Electromagnetic
compatibility (EMC)
Conducted emisions

Conducted emission requirements of EN50081-2 are
met when an optional RFI filter is used. Refer to the
supplier of the Drive for information on suitable
filters and installation requirements.

Immunity

In accordance with IEC801 without significant
disturbance to operation at the following level:

Part 4 (Transient Burst) Level 4

2.13 Frequency accuracy

Output frequency is within £100ppm of the frequency
demand.

2-2

2.14 Weights

The maximum weight for each case size is as follows:

European case size 1: 22.3kg (491b)
European case size 2: 56kg (123Ib)
USA NEMA size 1: 36kg (81Ib)

USA NEMA size 2: 90kg (201Ib)

2.15 Circuit-breaker

Use a circuit-breaker having characteristic type K.

2.16 Fuse ratings

Fuses must satisfy the following:

IEC269 Parts 1and 2, type gl characteristic
BS88 Parts 1and 2, HRC fuses

An MCB or MCCB may be used instead of fuses if it is
equipped with adjustable thermal and magnetic trips.

Fuse ratings for European models

Recommended fuse ratings for AC supply = 400V

Model Fuse rating
Industrial HVAC
applications applications
A A
CDE1100 35 40
CDE1500 40 50
CDE1850 50 60
CDE2200 60 70
CDE3000 70 80
CDE3700 80 100
CDE4500 100 125
CDE5500 125 160
CDE7500 160 200

CDE, CDLE Drive




Fuse ratings for North American models 2.17 DC bus choke ratings

Recommended fuse ratings for AC supply = 480V Ripple frequency = 6 x supply frequency
Ratings and values quoted are design minima

Model Fuse rating
Industrial HVAC
applications applications Value | Current ratings Weight
A A mH ARMS | Apk kg Ib

CDE15HP 30 35 1.35 39 72 45 10

CDE20HP 35 40 1.50 45 85 6.4 14

CDE25HP 40 50 0.65 60 128 5.4 12

CDE30HP 50 60 0.70 75 143 8.4 19

CDE40HP 60 75 0.80 89 167 16.5 36

CDESOHP 75 80 0.45 111 224 145 32

CDE60HP 80 100 0.50 130 251 225 50

CDE75HP 100 140 0.40 176 352 32.0 71

CDE100HP 140 160 0.30 212 350 35.0 77

CDE125HP 160 200

Recommended fuse ratings for AC supply = 240V Application table
Model Fuse rating Application
a:)r:)(IjiLéZttﬂ)a::s app|l-i|(\:;1AtiSns ?/Zi)uk: E;Jnrg(? glzn Arr’:lgrl}t(:han Arr’:lgrl}t(:han
A A models Low voltage

mH models

CDLE7.5HP 30 35 1.35 | CDE1100 CDE15HP CDLE7.5HP

CDLE10HP 35 50 CDE20HP

CDLE15HP 50 60 150 |CDE1500 CDE25HP

CDLE20HP 60 80 0.65 | CDE1850 CDLE10HP

CDLE25HP 80 90 0.70 | CDE2200 CDE30HP CDLE15HP

CDLE30HP 90 125 0.80 | CDE3000 CDE40HP CDLE20HP

CDLE40HP 125 140 0.45 | CDE3700 CDE50HP CDLE25HP

CDLES0HP 140 160 0.50 | CDE4500 CDE6OHP CDLE30HP
0.40 | CDE5500 CDE75HP CDLE40HP
0.30 | CDE7500 CDE100HP CDLES0HP

CDE125HP CDLE60OHP

CDE, CDLE Drive




2.18 Power ratings

The displacement factor (fundamental power factor)
presented to the AC supply closely approximates to
unity, but is dependent on the AC supply impedance.

CDE 11kW to 90kW — European models

Power ratings are for typical 3-phase 4-pole
motors.

Nominal supply voltage: 400V RMS

IND: Industrial application capable of 150%
overload for 60 seconds.

HVAC: Fan and pump applications capable of
120% overload for 60 seconds.

Model Model Output ratings AC supply
size Motor 100% Current 100% 100% 100% 100%
rating RMS overload RMS complex | fundamental real
current current power current power
kW A % A kVA A kW
1 CDE1100 IND 11 25 150 27 17 22 15
HVAC 15 32 120 32 21 28 19
CDE1500 IND 15 32 150 32 21 28 19
HVAC 18.5 38 120 35 23 32 21
CDE1850 IND 185 38 150 37 24 33 22
HVAC 22 46 120 49 32 41 27
CDE2200 IND 22 46 150 49 32 41 27
HVAC 30 62 120 61 40 55 36
CDE3000 IND 30 59 150 58 38 51 34
HVAC 37 70 120 68 45 62 41
2 CDE3700 IND 37 76 150 7 48 67 44
HVAC 45 91 120 91 60 80 52
CDE4500 IND 45 91 150 90 59 79 52
HVAC 55 110 120 106 70 97 64
CDE5500 IND 55 110 150 106 70 97 64
HVAC 75 144 120 139 91 127 84
CDE7500 IND 75 150 150 144 95 133 87
HVAC 90 180 120 173 114 158 106
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CDE 15HP to 150HP — North American models

Power ratings are for standard NEMA motors
Nominal voltage: 440V to 480VRMS

IND: Industrial application capable of 150%
overload for 60 seconds.

HVAC: Fan and pump applications capable of

120% overload for 60 seconds.

Model Model Output ratings AC supply
size Motor 100% Current 100% 100% 100% 100%
rating RMS | overload RMS complex | fundamental real
current current power current power
HP A % A kVA A kW

1 CDE15HP IND 15 21 120 21 18 19 16
HVAC 20 27 150 27 22 24 20

CDE20HP IND 20 27 120 27 22 24 20
HVAC 25 34 150 34 28 30 25

CDE25HP IND 25 34 120 32 27 29 24
HVAC 30 40 150 37 29 34 27

CDE30HP IND 30 40 120 37 29 34 27
HVAC 40 52 150 51 42 45 37

CDE40HP IND 40 52 120 51 42 45 37
HVAC 50 65 150 63 52 57 48

2 CDES50HP IND 50 65 120 65 54 57 48
HVAC 60 77 150 77 64 68 56

CDEGOHP IND 60 77 120 77 64 68 56
HVAC 75 96 150 96 80 84 70

CDE75HP IND 75 96 120 93 7 85 70
HVAC 100 124 150 119 99 109 91

CDE100HP IND 100 124 120 119 99 108 90
HVAC 125 156 150 150 125 137 114

CDE125HP IND 125 156 120 150 125 137 114
HVAC 150 180 150 173 144 157 131

CDE, CDLE Drive




CDLE 7.5HP to 60HP — North American models

Power ratings are for standard NEMA motors
Nominal voltage: 200V to 240VRMS

IND: Industrial application capable of 150%
overload for 60 seconds.

HVAC: Fan and pump applications capable of
120% overload for 60 seconds.

Model Model Output ratings AC supply
size Motor 100% Current 100% 100% 100% 100%
rating RMS | overload RMS complex | fundamental real
current current power current power

HP A % A kVA A kW
1 CDLE7.5HP IND 7.5 22 120 22 9 19 8
HVAC 10 28 150 28 12 25 10
CDLE10HP IND 10 28 120 28 12 25 10
HVAC 15 42 150 45 19 37 15
CDLE15HP IND 15 42 120 42 17 37 15
HVAC 20 54 150 53 22 47 20
CDLE20HP IND 20 54 120 53 22 47 20
HVAC 25 68 150 68 28 62 26
2 CDLE25HP IND 25 68 120 66 27 58 24
HVAC 30 80 150 80 33 70 29
CDLE30HP IND 30 80 120 7 32 70 29
HVAC 40 104 150 100 42 91 38
CDLE40HP IND 40 104 120 100 42 91 38
HVAC 50 130 150 125 52 115 48
CDLES50HP IND 50 130 120 125 52 114 47
HVAC 60 145 150 139 58 129 53
CDLEGOHP IND 60 145 120 140 58 127 53

No HVAC ratings

2-6
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2.19 Losses and efficiency

Figures quoted are at 100% output power.

CDE 11kW to 90kW — European models

Model Model Total power loss Efficiency Efficiency
size (AC supply = 380V) | (AC supply = 480V)
3kHz 6kHz 3kHz 6kHz 3kHz 6kHz
w w % % % %
1 CDE1100 IND 358 440 97.6 97.1 98.0 97.6
HVAC 442 544 97.7 97.2 98.1 97.6
CDE1500 IND 404 498 97.7 97.1 98.1 97.6
HVAC 491 606 97.7 97.2 98.1 97.7
CDE1850 IND 490 615 97.8 97.3 98.2 97.7
HVAC 593 742 97.8 97.3 98.2 97.8
CDE2200 IND 572 724 97.9 97.4 98.3 97.8
HVAC 761 961 97.9 97.4 98.3 97.8
CDE3000 IND 698 886 98.0 97.4 98.3 97.9
HVAC 834 1068 98.0 97.4 98.3 97.9
2 CDE3700 IND 934 97.9 98.3
HVAC 1124 97.9 98.3
CDE4500 IND 1106 97.9 98.3
HVAC 1357 97.9 98.3
CDES5500 IND 1322 98.0 98.3
HVAC 1774 97.9 98.2
CDE7500 IND 1897 97.9 98.2
HVAC 2323 97.8 98.2

CDE, CDLE Drive
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CDE 15HP to 150HP — North American models

Model Model Total power loss Efficiency
size (AC supply = 480V)
3kHz 6kHz 3kHz 6kHz
w W % %
1 CDE15HP IND 300 370 98.0 97.6
HVAC 373 459 98.1 97.6
CDE20HP IND 352 434 98.1 97.6
HVAC 439 542 98.1 97.7
CDE25HP IND 438 550 98.2 97.7
HVAC 490 613 98.2 97.8
CDE30HP IND 475 498 98.3 97.8
HVAC 638 806 98.3 97.8
CDE40HP IND 615 781 98.3 97.9
HVAC 744 992 98.3 97.9
2 CDES50HP IND 799 98.3
HVAC 951 98.3
CDEGOHP IND 936 98.3
HVAC 1148 98.3
CDE75HP IND 1153 98.3
HVAC 1528 98.2
CDE100HP IND 1568 98.2
HVAC 2013 98.2
CDE125HP IND 1973 98.2
HVAC 2323 98.2

CDE, CDLE Drive




CDLE 7.5HP to 60HP — North American models

Model Model Total power loss Efficiency
size (AC supply = 240V)
3kHz 6kHz 3kHz 6kHz
W w % %
1 CDLE7.5HP IND 303 374 96.2 95.3
HVAC 386 476 96.1 95.2
CDLE10HP IND 386 476 96.1 95.2
HVAC 541 677 96.4 955
CDLE15HP IND 564 651 96.2 95.7
HVAC 663 837 96.7 95.8
CDLE20HP IND 663 837 96.7 95.8
HVAC 810 1037 96.9 96.0
2 CDLE25HP IND 840 96.5
HVAC 988 96.6
CDLE30HP IND 987 96.6
HVAC 1253 96.6
CDLE40HP IND 1283 96.6
HVAC 1601 96.6
CDLES50HP IND 1677 96.4
HVAC 1786 96.6
CDLEGOHP IND 1871 96.5

No HVAC ratings

CDE, CDLE Drive
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Air-flow

le

G

Surface mounting

Through-panel mounting

f
Air-flow - o o
cl d
- o o

Aperture in mounting panel

Figure 2-1

Dimensions of the Drive

Dimensions of the Drive

Dimension Case size
2
mm in mm in
A 248.0 9% | 360.0 | 14%;
B 180.0 e
c 2952 | 11% | 4645 | 18Y,
D 330.0 13 490.0 | 19,
E 4900 | 19% | 795.0 | 31%
F 5222 | 20°%, | 8435 | 33%;
G 145.0 5" | 170.0 6"/16
H 138.4 5/ | 135.0 516
J 4900 | 19% | 798.0 | 317%s
Mounting M6 Y, M8 ®/6
screws (clear) (clear)

2-10

Mounting hole dimensions

Dimension Case size
2
mm in mm in

a 249.0 9% | 360.0 | 14%
b 180.0 7'he
c 5020 | 19%, | 815.0 | 32%;s
d 466.0 | 18% | 780.0 | 30
e 21.0 Y16 25.0 1

f 296.0 | 11% | 467.0 | 18%,

CDE, CDLE Drive




Dimensions in mm (inches)

Dimensions in mm (inches)

6.5 (1/4) dia. - 4 holes

DC choke DC choke
[- 330 (13) 286 (115/16) {_ 490 (195/s) 376 (14 7/s)
\ 260 (10 1/4) 'i \200 (7 7/8)7;- 200 (7 7/8)'i
O 0 0 O 0 0
I ) | c— l S | c—
| Supply cam— | Supply  —
fuses pr— fuses | c—
L1213 L1L2L3
@ Slel: — @ 28l —
| |
Sl R = S R ) =
i M o] |a] |»| [1 -_I_I
u
\Y
W —_
PE & B
DB1 © S
DB2 e ~
S8 >
3™ |L <|IRIL
.y [T
R §
r
o of | o o ofy |
‘ 260 (10 1/4) ‘ 200 (7 7/8) | 200 (7 7/s)
[ o

9 (3/8) dia. - 6 holes

All terminals are compression type.

Cable entry is at the top of the case.

Figure 2—2 NEMA 1 case — Case size 1

CDE, CDLE Drive

All terminals are compression type.
Cable entry is at the top of the case.

Figure 2—3 NEMA 1 case — Case size 2

2-11




2-12 CDE, CDLE Drive




3 Mechanical Installation

3.1 Hazardous areas

The application of variable speed drives may
invalidate the hazardous area certification (Apparatus
Group and Temperature Class) of squirrel cage
induction motors. Approval and certification should
be obtained for the complete installation of motor
and Drive.

3.2  Mounting location

1. Choose alocation that is free from excessive
dust, corrosive vapours, gases and all liquids,
including condensation of atmospheric moisture.

2. If condensation is likely to occur when the Drive
is not in use, install an anti-condensation heater.
This heater must be switched off when the Drive
is in use; automatic switching is recommended.

3. Do not locate the Drive in a classified hazardous
area, unless the Drive is installed in an approved
enclosure and the installation is certified.

4. Install the Drive vertically for best flow of
cooling air.

5. Observe the requirements for ambient
temperature if the Drive is to be mounted
directly above any heat generating equipment
(such as another Drive). The Drive has over-
temperature protection which trips the Drive
when the heatsink reaches 90°C (194°F).

6. If the Drive is to be installed directly beneath
other equipment (such as another variable speed
Drive), ensure the Drive does not cause the
ambient temperature requirements of the
equipment to be exceeded.

7. Leave a minimum clearance of 100mm (4in)
above and below the Drive when mounting it
close to other equipment.

8. If the Drive is not supplied in a NEMA 1 case and
when ingress protection higher than 1P00 (IEC529)
is required, install the Drive in an enclosure and
ensure its location and means of access conform
to UK or appropriate safety regulations. The
Drive can be surface mounted or through-panel
mounted in a sealed or ventilated enclosure.

CDE, CDLE Drive

3.3  Control Keypad

The Control Keypad is a plug-in unit which can be
detached from the Drive for mounting in a panel.
Holes are required in the panel for the fixing studs and
connector which project from the rear of the Control
Keypad housing. Refer to Figure 3—1.

A
ey
O O —

EI Cut out D

Area occupied by the Control Keypad

F
r "
W
Dim. mm in
A 65.0 2116
B 40.0 116
c 26.0 116
D 22.0 "I
E 97.0 | 3%
F 146.5 5%,
H 167 6116
w | 114 4%,
Hole M4 %6
dia.
Figure 3—1 Mounting screw holes and

dimensions of cut-out required for
remote mounting of the Control
Keypad
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3.4  Mounting the DC bus choke

A choke (inductor) is required for the DC bus.

For Drives in an IPOO case, the DC bus choke is installed
externally to the Drive. For Drives in a NEMA 1 case,
the DC bus choke is installed internally.

——
ebep|-L
~ 1

~ >

g
A
C

g |-
A " E|_

]

Figure 3—2 Dimensions of the DC bus choke

Choke A B C D E Terminal Weight

value size
mH mm in. mm in. mm in. mm in. mm in. kg Ib
135 | 118 | 4% 82 3%, | 155 | 6% 27 | 1Y% 7 A M8 45 10
150 | 137 | 57 | 84 | 3% | 175 | 6l 24 6 10 % M8 6.4 14
065 | 118 | 4% 95 3%, | 155 | 6% 27 | 1Y% 7 A M8 54 12
070 | 137 | 5he | 116 | 4% | 175 | 67/ 24 6 10 %l M8 8.4 19
080 | 167 | 6% | 132 | 5% | 200 | 77 39 | 1% 8 ®l6 M8 16.5 36
065 | 167 | 6% | 119 | 4% | 197 | 7 39 | 1% 8 ®l6 M8 14.5 32
050 | 195 | 7| 138 | 57 | 230 | 9% | 46 | 1% | 11 e M10 22,5 50
040 | 215 | 8 | 166 | 6% | 254 10 51 | 2%, | 13 Y, M10 32.0 71
030 | 215 | 86 | 177 | 6% | 254 10 51 | 2%, | 13 Y, M10 35.0 77
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3.5 Installing in a
sealed enclosure

To maintain sufficient cooling of the Drive when it is
installed inside a sealed enclosure, heat generated by
all the equipment in the enclosure must be taken into
account and the enclosure must be of adequate size.
To calculate the minimum acceptable size of
enclosure, use the following procedure.

Calculate the minimum required surface area A, for
the enclosure from:

- P
k(Ti -T, . )

e

where:
A, = Unobstructed heat-conducting area in m’

k = Heat Transmission coefficient of the enclosure
material in Watts/m?/°C

T,= Maximum permissible operating temperature in
°C of the Drive

T,.. = Maximum external ambient temperature in °C

P = Power in Watts dissipated by all heat sources in
the enclosure

Example

To calculate the size of an enclosure for one CDE 1100
Drive. The following conditions are assumed:

The installation is to conform to IP54, requiring
the cDE Drive to be surface-mounted within a
sealed enclosure.

Only the top, front and two sides of the
enclosure are free to dissipate heat.

The enclosure is made of painted 2mm (*/,, inch)
sheet steel.

Maximum external ambient temperature: 25°C
(77°F).
Drive PwM frequency: 6kHz.

Insert the following values:

P = 440W (from Losses and Efficiency table)
T,=50°C (122°F)

T,..=25°C(77°F)

k = 5.5 (typical value for painted 2mm (/. inch)
sheet steel)

CDE, CDLE Drive

The minimum required heat conducting area is then:
_ 440
" 5.5(50-25)

The unobstructed heat-conducting area of the
enclosure is:

A = 2HD + HW + DW

e

= 3.2m2(34.5ft 2)

/\

Figure 3-3 Enclosure having top, sides and
front surfaces free to dissipate
heat

Estimate two of the enclosure dimensions — the
height and depth, for instance. Calculate the
minimum width from:

A, -2HD
H+D

W =
Inserting H = 1.8 metres, D = 0.5 metre, obtain the
minimum width:

3.2-(2x18x0.5)
W =
1.8+0.5

= 0.6 metres approx

If possible, locate heat-generating equipment in the
lower part of the enclosure to encourage internal
convection. Otherwise, increase the height of the
enclosure or install ‘stirrer’ fans.
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3.6 Installingin a
ventilated enclosure

If a high ingress factor is not required, a ventilated
enclosure may be used. This will be smaller than a
sealed enclosure.

To calculate the minimum required volume of

ventilating air, use the following formula:
3.1xP

V=——

-I—i - Tamh

where:
V = Air-flow in m*/hr

P = Power in Watts dissipated by all heat sources in
the enclosure

T,= Maximum permissible operating temperature in
°C of the Drive

T,.. = Maximum external ambient temperature in °C

Example

To calculate the ventilation requirement for one
CDE1100 Drive:

Pl = 440W
T, = 50°C
T, =25C
Then..
V=M=55m3 /hr =1947t ° /hr
50 - 25

3.7  Mounting a DC braking
resistor

Refer to the manufacturer’s instructions for mounting
the DC braking resistor.

Mount the resistor as close as possible to the Drive,
but not in a position where air heated by it could
affect the Drive.

For Drives in an IPOO case, the DC braking resistor
should be installed externally to the Drive. For Drives
in a NEMA 1 case, the DC braking resistor should be
installed internally.

3.8  Motor cooling

When a motor is driven at low speed, its internal
cooling fan becomes less effective. If necessary,
provide it with additional cooling (such as forced
ventilation).
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4 Electrical Installation

Warning

Electric shock risk

The voltages present in the following locations can
cause severe electric shock and may be lethal:

Supply cables

Output cables

Terminals

DC bus choke

Braking circuit

Certain parts of the Drive

If the Drive has been energized, the AC supply must be
isolated at least seven minutes before work may
continue. Refer to Safety Information on the inside
front cover.

4.1 Cables

For the following connections, use 3-core and 4-core
pvc-insulated steel-conduit covered cable with
copper conductors, laid in accordance with defined
conditions:

AC supply to the Drive

Drive to motor

DC bus choke to Drive

Drive to external braking resistor (if used)
Cable sizes must be selected for 100% of the RMS
currents.

This table is only a guide. Refer to local wiring
regulations for the correct size of cables.

Full Load Current Cable size
A mm? | AWG
15 33 12
20 4.0 10
30 6.0 8
40 10 6
55 * 16 4
70 * 25 4
115 35 2
130 50 0
150 70 2/0
175 70 2/0
200 95 3/0
230 120 4/0

* For 75°C (167°F) rated cable you may use the next size smaller.
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4.2  Grounding

Ground connections must be made in accordance
with Figure 4—1. Grounding cables must have at least
50% of the current rating of the supply cables.

Use the shortest possible wiring to connect the Drive
to system ground. The system ground must be
connected firmly to a ground point that cannot be
accidentally disconnected.

The impedance of the ground circuit must conform to
the requirements of Health and Safety Regulations
that may apply.

Inspect the grounding circuit at appropriate intervals.

Use screened (conduit-covered) cable to the motor.
Connect the screen to ground at the power
connector on the Drive.

Ground connections on the power input and power
output connectors are connected together in the
Drive, enabling the following connections to be made
through the Drive:

Motor frame ground to system ground

Motor frame ground to the machine ground

The Drives are suitable for grounded-delta installation
without alteration.

4.3  Grounding terminals

The size of external grounding terminals should be
appropriate to the size of the grounding cables.
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4.4 Power connections

supply to be tripped

When an external braking resistor
is used, it is essential that resistor
over-temperature will cause the

PTE LT1 LTZ I13

Fuses and AC
supply isolator

[

Thermal-trip E;

relay

1} Optional
External RFI filter
braking

resistor

(optional)

Drive

s

0000600 )

DB1DB2 PE L1 L2 L3

-

L11 L12 PE

u v w
990000 )

choke

DC bus

creened or
conduit-covered

g

cable

R0)

Figure 4—1 Power connections
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To gain access to the connectors, remove the four
corner screws from the front cover of the Drive and
remove the cover.

Make the following connections using the size of
cable specified in para 4.1 Cables:

AC power to the Drive

Drive to the motor

DC bus choke to the Drive

External braking resistor to the Drive

The Ac power should be applied through an isolator
and a fuse or circuit-breaker of the correct rating
(see Chapter 2 Data).

Unusually long cable runs between the Drive and the
motor may give rise to spurious tripping due to the
effect of cable capacitance. As aresult, an over-
current fault would be indicated (OIAC). In this case,
output chokes may be required. In difficult cases,
consult the supplier of the Drive.

4.5 DC bus choke

Connect the bc bus choke to terminals L11 and L12 of
the Drive.

4.6  External braking resistor

When an external braking resistor is used, the isolator
must be equipped with an external trip input.

The Drive must be equipped with an optional IN42
Braking Card. Refer to the iN42 Braking Card User Guide.

4.7  Control Keypad connections

When the Control Keypad is mounted remotely from
the Drive, use screened cable to connect the Control
Keypad to the Drive. (A 9-pin D-type connector is
used.) Connect the cable screen to an external
ground terminal which should be as close to the
Control Keypad as possible.

The connecting cable should have a maximum length
of 1.8m (6ft).
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4.8  Signal connections

The default configuration is shown in the connection
diagrams for programmable inputs and outputs.

CON1
Programmable relays

Relay ratings: 250V 7A AC

Contact 1
MINIMUM
SPEED

Contact 2
DRIVE
RUNNING

Contact 3
DRIVE
NORMAL

O~ DW=

CON1

CON 2
Programmable analog inputs

Terminal CON2

1 —10V reference at 10 mA
Internally protected.

0V common

3 +10V reference at 10 mA.
Internally protected

4 Differential input
Input options:

-10V to +10V
4mA to 20mA (100Q load)
0 to 20mA (100Q load)

Resolution: 12-bit plus sign, self calibrating

6 Single-ended input (referenced to 0V common)
Input options:

-10V to +10V

4mA to 20mA (100Q load)
20mA to 4mA (100Q load)
0 to 20mA (100Q load)
20mA to 0 (100Q load)

Resolution: 10-bit plus-sign

Figure 4-2 Programmable relays

CDE, CDLE Drive

7 Single-ended input (referenced to 0V common).
Input options:

-10V to +10V

4mA to 20 mA (100Q load)
20mA to 4mA (100Q load)
0 to 20mA (100Q load)
20mA to 0 (100Q load)

Open-circuit voltage for use with
motor thermal resistor: 2.0VDC

Resolution: 10-bit plus-sign

+10v DC

+|CH1
_ |(Differential input) LK14

CH2 (Single-ended input)
CH3 (Single-ended input)

CON 2 ov

Motor thermal
resistor

Drive

Figure 4-3 Connections to the programmable
analog inputs




CON3

Programmable digital inputs

CON 4

Programmable analog outputs

M = Momentary input, 16ms to latch
N = Non-

Kg Kg -

F5 Jog (inch)
F6 Direction
m F7 Local /remote
m F8 Keypad select

CON 3

M
Y
.L/
LN __—
| N _—

latching input

Figure 4—4 Connections to the programmable

digital inputs

Terminal Function Terminal Function
1 0V common 1 0V common
2 Stop input signal 2,3,4 |-10Vto +10V at 10 mA
0V to +24V, configurable for positive or negative logic Sgai%;gA’ or 4 t0 20 mA, (referenced to OV
3to9 Programmable digital inputs External load: 0Q to 500Q
0V to +24V, configurable for positive or negative logic

Resolution: 10-bit plus-sign

[ 1] ov
| 2| Motor voltage (DAC O/P1)
| 3| Motor load (DAC O/P2)

Motor frequency (DAC O/P3)

CON 4
Programmable analog outputs

Figure 4-5 Connections to the programmable

analog outputs

CON S5
Programmable digital outputs
Terminal Function-
1 0V common
2 +24V supply at 200mA
protected by internal current-trip
3to6 0V to +24V output configurable for positive or

negative logic

Source: 100mA max at +24V

Sink: 100mA max at OV

Internal flywheel diodes for driving external relays.

ov

+24V

At speed (O/P 4)

In current-limit (O/P 5)
Fwd/Rev (O/P 6)

Load reached (O/P 7)

CON 5
Programmable digital outputs

Figure 4—-6 Connections to the programmable

digital outputs
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CON 6
Serial communications

Terminal Function
1 0V isolated common, referenced to serial comms lines
2 Receive input (inverting)
3 Receive input (non-inverting)
4 Transmit output (inverting)
5 Transmit output (non-inverting)

m 0V (screen)
. ﬂ Rx I/P (inverting}

ﬂ Rx I/P (non-inverting)
m Tx O/P (inverting)
ﬂ Tx O/P (non-inverting)

CON 6

Connections for 4-wire mode

m 0V (screen)

ﬂ Rx I/P (inverting)
ﬂ Rx I/P (non-inverting)
m Tx OIP (inverting)
ﬂ Tx O/P (non-inverting)

CON 6

Connections for 2-wire mode

Figure 4-7 Serial communications connections

(R5485)

See parameter p11.26 for selecting2 wire operation.
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CON7
Frequency input and output /
Encoder quadrature input

Terminal Function
1 0V common
2 Frequency input (non-inverting)

or Quadrature input channel A (non-inverting)

3 Frequency input (inverting)
or Quadrature input channel A (inverting)

4 Programmabile:

Frequency output (non-inverting)
or Quadrature input channel B (non-inverting)

5 Programmabile:

Frequency output (inverting)
or Quadrature input channel B (inverting)

m 0V common

m Frequency input (non-inverting)

m Frequency input (inverting)

m Frequency output (non-inverting)

m Frequency output (inverting)
CON7

m 0V common

m Quad input ch A (non-inverting)

m Quad input ch A (inverting)

m Quad input ch B (non-inverting)

m Quad input ch B (inverting)
CON 7

Figure 4-8 Connections for frequency input

and output signals, quadrature and

encoder input.
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5 Setting Jumpers

IN82 circuit board (part shown)

LK5 LK7

k4 ) oo] EmPlLK1O
-

4 |
Differential Single LK4 LK#6

CON 1 CON 2

=

Positive Negative

LK11 LK12 LK13
Voltage

I l I reference

o oo Current
reference

CON 4 CON 5

CON 6

Figure 5-1

Prior to operation of the Drive it may be necessary to
adjust the position of one or more of the jumpers on
the IN82 board. Their approximate locations are as
shown in Figure 4—1, which shows the default settings.

LK3

Selects positive or negative logic for the control
connections

Default: Negative logic

Link Logic 1 switched Logic O open circuit

Positive +24V Internal pull down

Negative ov Internal pull up

LK4
LKS

Channel 1analog speed reference input signal
selection, as follows:

LK4 selects current speed reference input signal
LK5 selects voltage speed reference input signal

Default: Lk5 — Voltage input

LKé6
LK7

Channel 2 analog speed reference input signal
selection, as follows:

LK6 selects current speed reference input signal
LK7 selects voltage speed reference input signal

Default: Lke — Current input

CDE, CDLE Drive

Approximate locations of the jumpers on the IN82 board

LK8
LK9
LK10

Channel 3 analog input selection, as follows:

LK8 selects motor thermistor input signal

LK9 selects current speed reference input signal
LK10 selects voltage speed reference input signal

Default: LK10 — Voltage speed reference input
LK1

Channel 1analog output
Selects voltage or current reference output
Default: Voltage output

LK12

Channel 2 analog output
Selects voltage or current reference output
Default: Voltage output

LK13

Channel 3 analog output
Selects voltage or current reference output
Default: Voltage output

LK14

Channel 1analog input
Connected: Single ended input
Disconnected: Differential inputs
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6 Control Keypad

6.1

Display

The display has three modes of operation, as follows:

The Control Keypad has a display area and a keypad.
The display is used for the following:

Reading values of parameters

Reading character strings held in certain
parameters instead of values

Reading status messages
Reading trip codes

The keypad is used for the following:

Programming the parameters

Status mode

This is the normal working mode of operation

Parameter mode

Allows a menu and parameter to be selected
using the keypad

Edit mode

Allows the selected parameter to be edited
(change the value or character string)

Controlling the motor These modes are selected using the keypad.

MENU PARAMETER

I Dynamic brake active
I Current limit active
I Auto reset enabled

ro

I 'nverter output active
I Serial comms active

Fwo

STOP FWD

Figure 6—-1 Control Keypad

CDE, CDLE Drive
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The display area has a MENU PARAMETER window
and a DATA window. The information that is
displayed in these windows depends on the mode of
operation of the Drive, as follows:

Mode MENU PARAMETER DATA
window window
Status Status of the Drive Value or character string of
the last parameter that was
selected
Parameter | Selected menu 'b’ is displayed when a bit
Selected parameter parameter is selected
Edit Selected menu Value of the selected

Selected parameter parameter

(one digit flashes)

or

Character string of the
selected parameter

(whole string flashes)

When Edit mode is selected and the DATA window
displays a numerical value, one of the digits flashes to
show that it can be changed using the keypad. When
a character string is displayed, all the characters flash
to show that a different string can be selected.

6.2 Keypad

The keys are arranged in two rows.

The functions of the keys in the top row are as
follows:

Display in Parameter mode: select a menu
Display in Edit mode: select a digit

Display in Parameter mode: select a parameter in
the selected menu

Display in Edit mode: change the value of the
selected parameter

MODE

Display in Parameter mode: selects Edit
Display in Edit mode: selects Parameter mode

When the display is in Status mode, pressing any one
of the keys in the top row selects Parameter mode

The keys in the bottom row are as follows:

STOP FWD

When these keys are configured to be active (by
closing digital input F8), they can be used to control
the motor. (Refer to Menu 6 in Chapter 11 List of
Parameters.)
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6.3

LED indicators on the Control Keypad indicate the
following:

NEG

llluminates when the displayed data value is
negative.

Location: left of the DATA window

Status indicators

RO

Indicates that the displayed parameter is read-
only.
Location: above the MODE key

FWD

llluminates when the Drive has received the
command to RUN in the forward direction.

Location: above the FWD REV key
Inverter output active

The Drive is controlling the motor (rotating or
stopped).

Serial comms active

The Drive is receiving or transmitting data using
serial communications. Parameter values can
then be remotely read and changed (the Control
Keypad can still be used).

Dynamic brake active

Indicates the motor is using the braking resistor
due to deceleration (when an IN42 Braking Card is
installed).

Current limit active
The Drive is operating in current limit.

Auto reset enabled

Warns that the Drive may be automatically reset
after a trip and re-start.
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6.4  Displays in Status Mode

When the display is in Parameter mode, and no
Control Keypad keys have been pressed for at least
eight seconds, the display reverts to Status mode.
The MENU PARAMETER window then shows one of the
following:

rdY

The Drive is waiting for a command.

run

The Drive is operating. The DATA window shows
the value of the selected parameter.

StoP

A sTOP command has been given. The Drive is
decelerating the motor. Note that the motor
may not stop immediately.

inh

The Drive is disabled, allowing the motor to turn
freely.

SCAN

The Drive is synchronising itself to a spinning
motor.

dc
DC injection braking being applied.

6.5 Display in the event of a Trip
triP
A Trip has occurred; the Drive is not controlling

the motor. The DATA window displays the Trip
Code.
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7 Programming Instructions

7.1 Menu structure

The Drive is programmed by entering values into
parameters. The parameters are held in menus that
group the parameters according to their functions.

The first menu is Menu 0 which is the User Menu.
This contains the basic parameters that may be read
or adjusted for simple applications.

The remaining menus are the Advanced Menus.
These contain all the parameters that may be read or
adjusted for advanced applications.

The parameters in Menu 0 are duplicates of certain
parameters in the advanced menus; for example,
parameter p0.13 is a duplicate of p1.04 (Keypad speed
reference).

7.2  Types of parameters

There are two types of parameter, as follows:

Bit parameters

Bit parameters can be set in either of two logic
states and are used as on/off or change-over
switches.

Bit parameters are prefixed with the letter b
(eg. b1.11).

Variable parameters

Variable parameters can be set at a value within a
specified range. They are used to set numerical
values, or to set the positions of switches having
more than two options.

Variable parameters are prefixed with the letter
p (eg. p1.25).
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Certain parameters contain character strings instead
of numerical values. The character strings are
displayed on the Control Keypad in place of values.
When these parameters are accessed and edited using
serial communications, a numerical equivalent is
displayed on the host computer. The numerical
equivalent is used for programming these parameters.
Refer to Chapter 11 Serial Communications.

These operating instructions are based on the Drive
being in Status mode. (When AC power is applied to
the Drive, the display is automatically in Status
mode.)

If the behaviour of the display does not appear as
described in the operating instructions, refer to
Chapter 10 Security.

7.3  Select a parameter for

display (Parameter mode)

1. Press one of the following keys:

Parameter mode is now selected.

2. The parameter that was last selected is displayed
in the MENU PARAMETER window. The value of
this parameter is displayed in the DATA window.

3. Press n or D to select the required

menu. The MENU window shows the menu
number.

Press u or n to select the required

parameter. The MENU PARAMETER window
shows the parameter number. The DATA window
shows the value or character string of the
selected parameter.

If no key is pressed for at least eight seconds, the
display returns automatically to Status mode.
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7.4  Edit a parameter value

(Edit mode)

Only read—write parameters can be edited.

Editing a parameter value entails using keypad keys to
scroll the displayed digits up or down in value. One
digit at a time can be selected to be scrolled; other
digits can be selected as required for scrolling.

1. Use the procedure in Select a parameter for
display (above) to select the parameter to be
edited.

2. Press

Edit mode is now selected.

3. The least significant digit in the DATA window
flashes to show that it is selected for editing. If a
character string is displayed, the whole string
flashes.

4. To change the value of the selected digit (or to
select a different character string), press:

uorn

While you are changing a digit for a variable
parameter, the value of the parameter could fall
outside the permitted range. If this happens when
adjusting a digit other than the least significant digit,
the maximum or minimum value flashes in the DATA
window. For the options that now become available
for setting the value, refer below to Maximum and
minimum values.

5. To select a different digit, press:

noru

MODE
6. To make the new value take effect, press .

New values given to parameters that require the Drive
to be reset do not take effect until the Drive is reset.
(See Reset the Drive.)
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Parameter mode is now selected.

MODE

The display remains in Edit mode until is
pressed.
7.5 Maximum and

minimum values

Depending on which limit is exceeded, the maximum
or minimum value for the selected parameter flashes
on the display when the displayed value falls outside
the permitted range while one of the following keys is
pressed:

uorn

The options that are available for setting the value of
the parameter depend on when the key is released.
The options are as follows:

Enter the previous valid value

Within three seconds (before the display stops
flashing), release the key to set the parameter at
the last valid value that was entered.

Enter the maximum or minimum
value

Keep the key pressed for at least three seconds
(until the display stops flashing). Then release
the key to set the parameter at the maximum or
minimum value.
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7.6

7.7

CDE,

Restore all parameters
to their default values

Make sure the Drive is disabled and that the
motor is not being driven.

Select any menu.

Set the parameter number at 00.

Press

Set the DATA value at 255.

RESET
Press

The default values are entered into all the
parameters.

Save edited
parameter values

Select any menu.

Set the parameter n