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INTRODUCTION

Purpose of the Manual

These operating instructions provide information for safe installa-
tion and commissioning of the frequency converter. The operating
instructions are intended for use by qualified personnel.

Read and follow the operating instructions to use the frequency
converter safely and professionally, and pay particular attention to
the safety instructions and general warnings. Keep these operating
instructions available with the frequency converter at all times.

Software Version
Software version is 3.92.

Product Overview

INTENDED USE

The frequency converter is an electronic motor controller intended
for:

» regulation of motor speed in response to system feedback
or to remote commands from external controllers. A power
drive system consists of the frequency converter, the motor
and equipment driven by the motor.

» system and motor status surveillance.

The frequency converter can also be used for motor protection.
Depending on configuration, the frequency converter can be used
in standalone applications or form part of a larger appliance or in-
stallation.

The frequency converter is allowed for use in residential, industri-
al and commercial environments in accordance with local laws
and standards.

NOTICE: In a residential environment this product can cause
radio interference, in which case supplementary mitigation

measures can be required.

Foreseeable misuse

Do not use the frequency converter in applications which are non-
compliant with specified operating conditions and environments.
Ensure compliance with the conditions specified in the Specifica-
tions section on page 33.



=l

B

1 Local control panel (LCP) 11 |Relay 2 (04, 05, 06)

2 Cover 12 |Lifting ring

3 RS-485 serial bus connector 13 | Mounting slot

4 Digital I/0 and 24 V power supply 14 | Grounding clamp (PE)

5 Analog I/0 connector 15 [Cable screen connector

6 Cable screen connector 16 |Brake terminal (-81, +82)

7 USB connector 17 [Load sharing terminal (DC bus) (-88, +89)

8 Serial bus terminal switch 18 | Motor output terminals 96 (U), 97 (V), 98 (W)
9 Analog switches (A53), (A54) 19 [Mains input terminals 91 (L1), 92 (L2), 93 (L3)
10 [Relay 1 (01, 02, 03)

Fig. 1 — Exploded View Enclosure Types B and C, IP55 and IP66




1 Local control panel (LCP) 10 | Motor output terminals 96 (U), 97 (V), 98 (W)

2 RS-485 serial bus connector (+68, -69) 11 Relay 2 (01, 02, 03)

3 Analog I/0 connector 12 Relay 1 (04, 05, 06)

4 LCP input plug 13 Brake (-81, +82) and load sharing (-88, +89) terminals
5 Analog switches (A53), (A54) 14 | Mains input terminals 91 (L1), 92 (L2), 93 (L3)

6 Cable screen connector 15 |USB connector

7 Decoupling plate 16 |Serial bus terminal switch

8 Grounding clamp (PE) 17 | Digital /0 and 24 V power supply

9 Screened cable grounding clamp and strain relief 18 |Cover

Fig. 2 — Exploded View Enclosure Type A, IP20

BLOCK DIAGRAM OF THE FREQUENCY CONVERTER
Figure 3 is a block diagram of the internal components of the fre-

quency converter. See Table 1 for their functions.
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Fig. 3 — Frequency Converter Block Diagram



Table 1 — Legend to Fig. 3

AREA TITLE FUNCTIONS
: 3-phase AC mains power supply to the
1 Mains Input frequency converter
i The rectifier bridge converts the AC input
2 Rectifier to DC current to supply inverter power
Intermediate DC-bus circuit handles the
s DC Bus DC current
Filter the intermediate DC circuit voltage
Prove line transient protection
4 DC Reactors Reduce RMS current

Raise the power factor reflected back to
the line

Reduce harmonics on the AC input
Stores the DC power

5 Capacitor Bank |Provides ride-through protection for short
power losses

Converts the DC into a controlled PWM
AC waveform for a controlled variable
output to the motor

Regulated 3-phase output power to the
motor

Input power, internal processing, output,
and motor current are monitored to pro-
vide efficient operation and control

8 Control Circuitry |User interface and external commands
are monitored and performed

Status output and control can be pro-
vided

6 Inverter

7 Output to Motor

ENCLOSURE TYPES AND POWER RATINGS
For enclosure types and power ratings of the frequency converters,
refer to Power Ratings, Weight and Dimensions on page 46.

Approvals and Certifications

€ I:l.lsmllmr [H EE

The frequency converter complies with UL508C thermal memory
retention requirements. Frequency converters of enclosure type T7
(525-690 V) are not certified for UL. For more information, con-
tact Carrier.

Disposal

Do not dispose of equipment containing electrical components to-
gether with domestic waste. Collect it separately in accordance
with local and currently valid legislation.

SAFETY
Safety Symbols
The following symbols are used in this document:
WARNING

Indicates a potentially hazardous situation which could result in
death or serious injury.

CAUTION
Indicates a potentially hazardous situation which could result in

minor or moderate injury. It may also be used to alert against un-
safe practices.

NOTICE

Indicates important information, including situations that may re-
sult in damage to equipment or property.

Qualified Personnel

Correct and reliable transport, storage, installation, operation and
maintenance are required for the trouble free and safe operation of
the frequency converter. Only qualified personnel is allowed to in-
stall or operate this equipment.

Qualified personnel is defined as trained staff, who are authorized
to install, commission, and maintain equipment, systems and cir-
cuits in accordance with pertinent laws and regulations. Addition-
ally, the personnel must be familiar with the instructions and safe-
ty measures described in this document.

Safety Precautions

HIGH VOLTAGE

Frequency converters contain high voltage when connected to
AC mains input, DC power supply, or load sharing. Failure to
perform installation, start-up, and maintenance by qualified
personnel can result in death or serious injury.

+ Installation, start-up, and maintenance must be per-
formed by qualified personnel only.

UNINTENDED START

When the frequency converter is connected to AC mains, the
motor may start at any time, causing risk of death, serious
injury, equipment, or property damage. The motor can start by
means of an external switch, a serial bus command, an input
reference signal from the LCP, or after a cleared fault
condition.

* Disconnect the frequency converter from mains when-
ever personal safety considerations make it necessary
to avoid unintended motor start.

* Press [Off] on the LCP, before programming parame-
ters.

+ The frequency converter, motor, and any driven equip-

ment must be in operational readiness when the fre-
quency converter is connected to AC mains.

DISCHARGE TIME

The frequency converter contains DC-link capacitors, which
can remain charged even when the frequency converter is not
powered. Failure to wait the specified time after power has
been removed before performing service or repair work, could
result in death or serious injury.

1. Stop motor.

2. Disconnect AC mains, permanent magnet type motors,
and remote DC-link power supplies, including battery
back-ups, UPS, and DC-link connections to other fre-
quency converters.

3. Wait for the capacitors to discharge fully, before perform-
ing any service or repair work. The duration of waiting
time is specified in Table 2.




Table 2 — Discharge Time

VOLTAGE (V) MINIMUM WAITING TIME (MINUTES)
4 7 15
200-240 1.1-3.7 kW — 5.5-48 kW
380-480 1.1-7.5 kW — 11-90 kW
525-600 1.1-7.5 kW — 11-90 kW
525-690 — 1.1-7.5 kW 11-90 kW

NOTE: High voltage may be present even when the warning LED indi-
cator lights are off.

LEAKAGE CURRENT HAZARD

Leakage currents exceed 3.5 mA. Failure to ground the

frequency converter properly can result in death or serious

injury.

* Ensure correct grounding of the equipment by a certi-
fied electrical installer.

EQUIPMENT HAZARD

Contact with rotating shafts and electrical equipment can
result in death or serious injury.

* Ensure that only trained and qualified personnel per-
form installation, start up, and maintenance.

* Ensure that electrical work conforms to national and
local electrical codes.

* Follow the procedures in this manual.

A CAUTION

UNINTENDED MOTOR ROTATION WINDMILLING

Unintended rotation of permanent magnet motors can result in
serious injury or equipment damage.

* Ensure that permanent magnet motors are blocked to
prevent unintended rotation.

Carrier P/N:
00PPY130728100

T/C: CAR102P 1 SKT4E20H2XXCXXXS009XAXBX CXXXXDX
2 — P/N:137G3196 S/N:123456H123 — 10
3 — 15 kW(400V) / 20 HP(460V)
4 — IN: 3x380-480V 50/60Hz 29/25A

5 — OUT: 3x0-Vin 0-590Hz 32/27A

& — CHASSIS/IP20 Tamb. 45°C/113°F
Danfoss A/S, 6430 Nordborg, Denmark
Danfoss Ltd. 22 Wycombe End, HP9 1NB, GB
danfoss.com ecosmart.danfoss.com
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A CAUTION

INTERNAL FAILURE HAZARD

An internal failure in the frequency converter can result in
serious injury, when the frequency converter is not properly
closed.

» Before applying power, ensure all safety covers are in
place and securely fastened.

MECHANICAL INSTALLATION
Unpacking
ITEMS SUPPLIED

Items supplied may vary according to product configuration.

* Make sure the items supplied and the information on the
nameplate correspond to the order confirmation.

» Check the packaging and the frequency converter visually
for damage caused by inappropriate handling during ship-
ment. File any claim for damage with the carrier. Retain
damaged parts for clarification.

STORAGE

Ensure that requirements for storage are fulfilled. Refer Ambient
Conditions on page 38 for further details.

Installation Environments

NOTICE: In environments with airborne liquids, particles, or
corrosive gases, ensure that the IP/Type rating of the equipment
matches the installation environment. Failure to meet require-
ments for ambient conditions can reduce lifetime of the fre-
quency converter. Ensure that requirements for air humidity,
temperature and altitude are met.

VIBRATION AND SHOCK

The frequency converter complies with requirements for units
mounted on the walls and floors of production premises, as well as
in panels bolted to walls or floors.

For detailed ambient conditions specifications, refer Ambient
Conditions on page 38 for further details.

Do
ZCEAlE

DANGER

See manual for special condition / mains fuse
Voir manuel de conditions spéciales / fusibles

“u
A G —
nae’

76X1E197170 IND. CONT. EQ.
UL Vollnqo range 380-480V

Carrier part number

Enclosure type and IP rating

Order number

Power rating

6
7 Maximum ambient temperature
8 Certifications

Input voltage, frequency and current (at low/high voltages)

9 Discharge time (Warning)

G|H|W|IN|=

Output voltage, frequency and current (at low/high voltages)

10 Serial number

Fig. 4 — Product Nameplate (Example)



Mounting

NOTICE: Improper mounting can result in overheating and re-

duced performance.

COOLING

» Ensure that top and bottom clearance for air cooling is pro-
vided. See Fig. 5 for clearance requirements.

%

o —

Y]
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Fig. 5 — Top and Bottom Cooling Clearance

Table 3 — Minimum Airflow Clearance Requirements

ENCLOSURE A2-A5 B1-B4 C1,C3 C2, C4
A [MM] 100 200 200 225
LIFTING

* To determine a safe lifting method, check the weight of the
unit, see Power Ratings, Weight and Dimensions on page 46.

» Ensure that the lifting device is suitable for the task.

» Ifnecessary, plan for a hoist, crane, or forklift with the ap-
propriate rating to move the unit.

» For lifting, use hoist rings on the unit, when provided.

MOUNTING

1. Ensure that the strength of the mounting location supports the
unit weight. The frequency converter allows side-by-side
installation.

2. Locate the unit as near to the motor as possible. Keep the
motor cables as short as possible.

3. Mount the unit vertically to a solid flat surface or to the
optional back plate to provide cooling airflow.

4.  Use the slotted mounting holes on the unit for wall mounting,
when provided.

MOUNTING WITH BACK PLATE AND RAILINGS

¢
S =
; —1
D\ 0
—
]

— ] (,‘/Q\[L

\ . —
Fig. 6 — Proper Mounting with Back Plate

NOTICE: Back plate is required when mounted on railings.

NOTICE: All A, B, and C enclosures allow side-by-side installa-
tion. Exception: if an IP21 kit is used, there has to be a clearance
between the enclosures:

¢ For enclosures A2, A3, A4, B3, B4 and C3, the minimum
clearance is 50 mm.

¢ For enclosure C4, the minimum clearance is 75 mm.

ELECTRICAL INSTALLATION

Safety Instructions
See page 5 for general safety instructions.

INDUCED VOLTAGE

Induced voltage from output motor cables that run together
can charge equipment capacitors even with the equipment
turned off and locked out. Failure to run output motor cables
separately or use screened cables could result in death or
serious injury.

* Run output motor cables separately, or

» use screened cables

SHOCK HAZARD

The frequency converter can cause a DC current in the PE
conductor. Failure to follow the recommendation below
means the RCD may not provide the intended protection.

e When a residual current-operated protective device
(RCD) is used for protection against electrical shock,
only an RCD of Type B is permitted on the supply side.

OVERCURRENT PROTECTION

» Additional protective equipment such as short circuit pro-
tection or motor thermal protection between frequency
converter and motor is required for applications with mul-
tiple motors.

* Input fusing is required to provide short circuit and over-
current protection. If not factory supplied, fuses must be
provided by the installer. See maximum fuse ratings in
Fuses and Circuit Breakers on page 41.




EMC Compliant Installation

To obtain an EMC-compliant installation, follow the instructions
provided in Grounding on page 8, Wiring Schematic on page 8,
Motor Connection on page 10, and Control Wiring on page 12.

Grounding

AWARNING

LEAKAGE CURRENT HAZARD

Leakage currents exceed 3.5 mA. Failure to ground the

frequency converter properly could result in death or serious

injury.

* Ensure correct grounding of the equipment by a certi-
fied electrical installer.

* Do not ground one frequency converter to another in a
“daisy chain” fashion.

* Keep the ground wire connections as short as possible.
* Follow motor manufacturer wiring requirements.

*  Minimum cable cross-section: 10 mm?2 (or 2 rated ground
wires terminated separately).

For EMC-compliant installation:

» Establish electrical contact between cable screen and fre-
quency converter enclosure by using metal cable glands or
by using the clamps provided on the equipment (see Motor
Connection on page 10).

» Use high-strand wire to reduce electrical interference.
* Do not use pigtails.

For electrical safety:

* Ground the frequency converter in accordance with appli-
cable standards and directives.

» Use a dedicated ground wire for input power, motor power
and control wiring.

Wiring Schematics

NOTICE: POTENTIAL EQUALISATION

Risk of electrical interference, when the ground potential be-
tween the frequency converter and the system is different. Install
equalizing cables between the system components. Recom-
mended cable cross-section: 16 mm?.

‘9
11 o
A 4 4 LT a
[a)
L)% X7 [ Y1 2
3-phase o
3phas woz g T Trre [
input £z (W) 98 | I ’7 =
: Oy T
DC bus _ T Switch Mode
[ L ) Power Supply 4 _
;7 in (R+) 82 Brake
A resistor
50 (+10V OUT) -
+10VDC (R-) 81
5201
0/1*:)°VVDDCC'[ - 53 (AIN) uE lay1
0 ﬁj U= on=0/4-20 mA reay
0/4-20 mA 5202 OFF=0/-10V DC -
0/—1OVDC—E%L Q S4AN ] Q +10VDC 240VAC,2A
+10VDC | ~
0/4-20 mA 7
55 (COM A IN) o
/T T
/ / 12 (+24V OUT)
\ \ 240V AC,2 A
, , _
f f 13 (+24V OUT
( | | \ ( ) P 5-00 400V AC,2A
\ | ' 2avNen) - |
T \ T \ 18(DN) :"X} 0V (PNP)
| | N | __ 24V(NPN) O+F
{ - oM :'m 0V (PNP) (COM A OUT) 39 Analog Output
l l (A oUT) 42, 0/4-20 mA
\ | I RED (COMDIN) ), |
| ‘ | ‘ _ 24V(NPN)
27  (DIN/OUT)
| | —r2av] | OV (PNP) S_é.301 S ON=Terminated
| | | \ i ‘ OFF=Open
I I
‘ | ‘ | - ov| | 5V
| o ‘ | 24V(NPN)
| ) %9 (DIN/OUT) :'X} 0V (PNP)
\ L | - o4y |
L |
L T ] |
\ | \ | - ov RS-485 =
| (N RS-485) 69 T RS-485
\ | \ | ~ 24V(NPN) Interface /7;
R 132 O 0V (PNP) (P RS-485) 68
‘ 24V (NPN) i
ﬁﬁ 77 % 33DIN) :'X} 0V (PNP) (COMRS-485) 61 L :Chassis
L :Ground

A=Analog, D=Digital

*Terminal 37 (optional) is used for Safe Torque Off. For Safe Torque Off installation instructions, please contact Carrier.
**Do not connect cable screen.

Fig. 7 — Basic Wiring Schematic
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1 PLC 6 Cable gland
2 Frequency converter 7 Motor, 3-phase and PE
3 Output contactor 8 Mains, 3-phase and reinforced PE
4 Grounding rail (PE) 9 Control wiring
5 Cable insulation (stripped) 10 Equalising min. 16 mm? (0.025 in)
Fig. 8 — EMC-compliant Electrical Connection
Access
NOTICE: EMC INTERFERENCE Remove cover with a screw driver (See Fig. 9) or by loosening at-
Use screened cables for motor and control wiring, and separate taching screws (See Fig. 10).

cables for input power, motor wiring and control wiring. Failure
to isolate power, motor and control cables can result in unintend-
ed behavior or reduced performance. Minimum 200 mm (7.9 in)
clearance between power, motor and control cables is required.




130BT248.10

Fig. 9 — Access to Wiring for IP20 and IP21
Enclosures

130BT334.10

Fig. 10 — Access to Wiring for IP55 and IP66
Enclosures

Table 4 — Tightening Torques for Covers [Nm]

ENCLOSURE IP55 IP66
A4/AS5 2 2
B1/B2 2.2 2.2
C1/C2 2.2 2.2

NOTE: No screws to tighten for A2/A3/B3/B4/C3/C4.
Motor Connection

A WARNING

INDUCED VOLTAGE

Voltage from output motor cables that run together can charge
equipment capacitors even with the equipment turned off and
locked out. Failure to run output motor cables separately or
use screened cables could result in death or serious injury.

*  Comply with local and national electrical codes for cable
sizes. For maximum wire sizes see Electrical Data on page
33.

* Follow motor manufacturer wiring requirements.

* Motor wiring knockouts or access panels are provided at
the base of [P21 (NEMA1/12) and higher units.
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Do not wire a starting or pole-changing device (e.g. Dah-
lander motor or slip ring induction motor) between the fre-
quency converter and the motor.

PROCEDURE

1. Strip a section of the outer cable insulation.

2. Position the stripped wire under the cable clamp to establish
mechanical fixation and electrical contact between cable
screen and ground.

3. Connect ground wire to the nearest grounding terminal in
accordance with grounding instructions provided the Ground-
ing section on page 8, see Fig. 11.

4. Connect the 3-phase motor wiring to terminals 96 (U), 97
(V), and 98 (W), see Fig. 11.

5. Tighten terminals in accordance with the information pro-

vided in the Connection Tightening Torques section on page
41.

130BD531.10

Fig. 11 — Motor Connection

Procedure for frequency converter with Category C1 filter (see
typecode on nameplate)

L.
2.

Strip a section of the outer cable insulation.

Position the stripped wire under the cable clamp to establish
mechanical fixation and electrical contact between cable
screen and ground.

Run the 3-phase motor wiring through the rubber part, see
Fig. 12.

Run the 3-phase motor wiring through the ferrite, see Fig. 12.

Connect ground wire to the nearest grounding terminal in
accordance with grounding instructions.

Connect the 3-phase motor wiring to terminals 96 (U), 97
(V), and 98 (W), see Fig. 12.

Position the ferrite as shown in Fig. 12.

Squeeze the plastic clamps together. The teeth lock to fasten
the ferrite to the wires.

Tighten terminals in accordance with the information pro-
vided in Connection Tightening Torques section on page 41.



130BD480.10
130BD468.10

Fig. 14 — Motor Connection with Category C1 Filter
for Enclosure Type A2 and A3

Fig. 12 — Motor Connection for Frequency Converter
with Category C1 Filter

130BT337.10

Fig. 13-17 represent mains input, motor, and grounding for basic
frequency converters. Actual configurations vary with unit types
and optional equipment.

130BT302.12

Fig. 15 — Motor Connection for Enclosure Type A4/
A5 (IP55/66/NEMA Type 12)

Fig. 13 — Motor Connection for Enclosure Type A2
and A3
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130BD469.10

Fig. 16 — Motor Connection with Category C1 filter
for Enclosure Type A4/A5 (IP55/66/NEMA Type 12)

130BA390.11
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Fig. 17 — Motor, Mains and Ground Wiring for
Enclosure Types B and C Using Shielded Cable

AC Mains Connection

Size wiring based upon the input current of the frequency
converter. For maximum wire sizes, see Electrical Data on
page 33.

Comply with local and national electrical codes for cable
sizes.

PROCEDURE

1.

2.

Connect 3-phase AC input power wiring to terminals L1, L2,
and L3 (see Fig. 18).

Depending on the configuration of the equipment, input
power will be connected to the mains input terminals or the
input disconnect.

Ground the cable in accordance with grounding instructions
provided in Grounding section on page 8.

When supplied from an isolated mains source (IT mains or
floating delta) or TT/TN-S mains with a grounded leg
(grounded delta), ensure that 14-50 RFI Filter is set to OFF to
avoid damage to the intermediate circuit and to reduce earth
capacity currents in accordance with IEC 61800-3.
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Fig. 18 — Connecting to AC Mains

Control Wiring

Isolate control wiring from high power components in the
frequency converter.

When the frequency converter is connected to a thermistor,
ensure that the thermistor control wiring is screened and
reinforced/double insulated. A 24 V DC supply voltage is
recommended.

CONTROL TERMINAL TYPES

Figure 19 and 20 show the removable frequency converter con-
nectors. Terminal functions and default settings are summarized in
Table 5.

130BB921.11

Fig. 19 — Control Terminal Locations
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Fig. 20 — Terminal Numbers

Connector 1 provides 4 programmable digital inputs termi-
nals, 2 additional digital terminals programmable as either
input or output, a 24 V DC terminal supply voltage, and a
common for optional customer supplied 24 V DC voltage.

Connector 2 terminals (+)68 and (-)69 are for an RS-485
serial communication connection



* Connector 3 provides 2 analog inputs, 1 analog output, 10
V DC supply voltage, and commons for the inputs and out-
put

» Connector 4 is a USB port available for use with the MCT
10 Set-up Software

Table 5 — Terminal Description

TERMINAL DESCRIPTION

DEFAULT
TERMINAL | PARAMETER SETTING DESCRIPTION
Digital Inputs/Outputs
24V DC supply
voltage for digital
o inputs and external
12,13 +24VDC transducers. Maximum
output current 200 mA
for all 24 V loads.
18 5-10 [8] Start
19 5-11 [0] No operation | . .. .
32 514 [0] No operation | 2 9l inputs.
33 5-15 [0] No operation
27 5-12 [2] Coast inverse | For digital input or
output. Default setting
29 5-13 [14]1 JOG is input
20 — —
37 o Safe Torque Off |Safe input (optional).
(STO) Used for STO.
Analog Inputs/Outputs
39 o o Common for analog
output
Programmable analog
42 6-50 Speed O - output. 0-20 mA or 4-
High Limit 20 mA at a maximum
of 500 Q
10 V DC analog supply
voltage for
50 — +10V DC potentiometer or
thermistor. 15 mA
maximum
53 6-1 Reference Analog input. For
voltage or current.
54 6-2 Feedback Switches A53 and A54
select mA or V.
55 o o Common for analog
input
Serial Communication
Integrated RC-Filter for
cable screen. ONLY
61 . . for
connecting the screen
in the event of EMC
problems.
68 (+) 8-3 — RS-485 Interface. A
control card switch is
69 (-) 8-3 _ provided for
termination resistance.
Relays
01, 02, 03 5-40 [0] [9] Alarm Form C relay output.
For AC or DC voltage
04, 05, 06 5-40 [1] [5] Running  |and resistive or
inductive loads.
Additional terminals:

» 2 form C relay outputs. Location of the outputs depends on
frequency converter configuration.

* Terminals located on built-in optional equipment. See the
manual provided with the equipment option.

WIRING TO CONTROL TERMINALS

Control terminal connectors can be unplugged from the frequency
converter for ease of installation, as shown in Fig. 19.

NOTICE: Keep control wires as short as possible and separate
from high power cables to minimize interference.
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1. Open the contact by inserting a small screw driver into the
slot above the contact and push the screw driver slightly
upwards.

130BD546.10

Fig. 21 — Connecting Control Wires

Insert the bared control wire into the contact.

3. Remove the screw driver to fasten the control wire into the
contact.

4. Ensure the contact is firmly established and not loose. Loose
control wiring can be the source of equipment faults or less
than optimal operation.

See Cable Specifications on page 38 for control terminal wiring
sizes and Application Set-up Examples on page 20 for typical con-
trol wiring connections.

ENABLING MOTOR OPERATION (TERMINAL 27)

A jumper wire may be required between terminal 12 (or 13) and
terminal 27 for the frequency converter to operate when using fac-
tory default programming values.

+ Digital input terminal 27 is designed to receive an 24 V
DC external interlock command. In many applications, the
user wires an external interlock device to terminal 27.

*  When no interlock device is used, wire a jumper between
control terminal 12 (recommended) or 13 to terminal 27.
This provides an internal 24 V signal on terminal 27.

*  When the status line at the bottom of the LCP reads AUTO
REMOTE COAST, this indicates that the unit is ready to
operate but is missing an input signal on terminal 27.

* When factory installed optional equipment is wired to ter-
minal 27, do not remove that wiring.

NOTICE: The frequency converter cannot operate without a sig-
nal on terminal 27 unless terminal 27 is reprogrammed.

VOLTAGE/CURRENT INPUT SELECTION (SWITCHES)

The analog input terminals 53 and 54 allow setting of input signal
to voltage (0-10 V) or current (0/4-20 mA).

Default parameter settings:
» Terminal 53: speed reference signal in open loop (see 16-
61 Terminal 53 Switch Setting).

* Terminal 54: feedback signal in closed loop (see 16-63
Terminal 54 Switch Setting).

NOTICE: Disconnect power to the frequency converter before
changing switch positions.

1. Remove the local control panel (see Fig. 22).
Remove any optional equipment covering the switches.

3. Set switches A53 and A54 to select the signal type. U selects
voltage, I selects current.



segment in which it is installed. Each node connected within a giv-
en network must have a unique node address, across all segments.

* Connect RS-485 serial communication wiring to terminals
(+) 68 and (-) 69.

+ Terminate each segment at both ends, using either the ter-
mination switch (bus term on/off, see Fig. 22) on the fre-
quency converters, or a biased termination resistor net-
work.

» Connect a large surface of the screen to ground, for exam-
ple with a cable clamp or a conductive cable gland.

* Apply potential-equalizing cables to maintain the same
ground potential throughout the network.

* Use the same type of cable throughout the entire network
to prevent impedance mismatch.

- Table 6 — Cable Information

BU
OFE.TOE,B,' Cable Screened twisted pair (STP)
@ Impedance 120 Q

1200 (including drop lines)
Max. Cable Length [m] 500 station-to-station

Installation Check List

Before completing installation of the unit, inspect the entire instal-
lation as detailed in Table 7. Check and mark the items when com-
pleted.

Fig. 22 — Location of Terminals 53 and 54 Switches
SAFE TORQUE OFF (STO)

Safe Torque off is an option. To run Safe Torque Off, additional A CAUTION

wiring for the frequency converter is required. For any questions,

contact Carrier. POTENTIAL HAZARD IN THE EVENT OF INTERNAL
FAILURE

RS-485 SERIAL COMMUNICATION Risk of personal injury when the frequency converter is not

Up to 32 nodes can be connected as a bus, or via drop cables from properly closed.

a common trunk line to 1 network segment. Repeaters can divide Bef 1vi 11 saf in ol

network segments. Each repeater functions as a node within the anedosreecsgiyyglsgte};g\ger, ensure all salety covers are in place

Table 7 — Installation Check List

Inspect for Description

» Look for auxiliary equipment, switches, disconnects, or input fuses/circuit breakers that may reside on the input
power side of the frequency converter or output side to the motor. Ensure that they are ready for full-speed

Auxiliary operation

equipment » Check function and installation of any sensors used for feedback to the frequency converter

* Remove any power factor correction caps on motor(s)

» Adjust any power factor correction caps on the mains side and ensure that they are dampened

* Ensure that motor wiring and control wiring are separated or screened or in 3 separate metallic conduits for

high-frequency interference isolation

Check for broken or damaged wires and loose connections

Check that control wiring is isolated from power and motor wiring for noise immunity

Check the voltage source of the signals, if necessary

The use of screened cable or twisted pair is recommended. Ensure that the shield is terminated correctly

* Measure that top and bottom clearance is adequate to ensure proper air flow for cooling, see “Mounting” on
page 7

Ambient *  Check that requirements for ambient conditions are met

conditions

Cable routing

.
Control wiring .

Cooling clearance

*  Check for proper fusing or circuit breakers

* Check that all fuses are inserted firmly and are in operational condition and that all circuit breakers are in the
open position

»  Check for sufficient ground connections that are tight and free of oxidation

»  Grounding to conduit, or mounting the back panel to a metal surface, is not a suitable grounding

Input and output | + Check for loose connections

power wiring » Check that motor and mains are in separate conduit or separated screened cables

» Inspect that the unit interior is free of dirt, metal chips, moisture, and corrosion

*  Check that the unit is mounted on an unpainted, metal surface

Switches » Ensure that all switch and disconnect settings are in the proper positions

» Check that the unit is mounted solidly, or that shock mounts are used, as necessary

»  Check for an unusual amount of vibration

Fusing and circuit
breakers

Grounding

Panel interior

Vibration

14



COMMISSIONING

Safety Instructions
See “Safety” on page 5.

HIGH VOLTAGE

Frequency converters contain high voltage when connected to
AC mains input power. Failure to perform installation, start-
up, and maintenance by qualified personnel could result in

death or serious injury.

Installation, start-up, and maintenance must be performed by
qualified personnel only.

Before applying power:

1. Close cover properly.

2. Check that all cable glands are firmly tightened.

3. Ensure that input power to the unit is OFF and locked out. Do
not rely on the frequency converter disconnect switches for
input power isolation.

4. Verify that there is no voltage on input terminals L1 (91), L2
(92), and L3 (93), phase-to-phase and phase-to-ground.

5. Verify that there is no voltage on output terminals 96 (U), 97
(V), and 98 (W), phase-to-phase and phase-to-ground.

6. Confirm continuity of the motor by measuring ohm values on
U-V (96-97), V-W (97-98), and W-U (98-96).

7. Check for proper grounding of the frequency converter as
well as the motor.

8. Inspect the frequency converter for loose connections on ter-
minals.

9. Confirm that the supply voltage matches voltage of frequency

converter and motor.

Applying Power

UNINTENDED START

When the frequency converter is connected to AC mains, the
motor may start at any time, causing risk of death, serious
injury, equipment, or property damage. The motor can start by
means of an external switch, a serial bus command, an input
reference signal from the LCP, or after a cleared fault
condition.

» Disconnect the frequency converter from mains when-
ever personal safety considerations make it necessary
to avoid unintended motor start.

* Press [Off] on the LCP, before programming parame-
ters.

* The frequency converter, motor, and any driven equip-
ment must be in operational readiness when the fre-
quency converter is connected to AC mains.
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Apply power to the frequency converter using the following steps:

L.

Confirm that the input voltage is balanced within 3%. If not,
correct input voltage imbalance before proceeding. Repeat
this procedure after the voltage correction.

Ensure that optional equipment wiring, if present, matches
the installation application.

Ensure that all operator devices are in the OFF position. Panel
doors must be closed or cover mounted.

Apply power to the unit. DO NOT start the frequency con-
verter now. For units with a disconnect switch, turn to the ON
position to apply power to the frequency converter.

NOTICE: When the status line at the bottom of the LCP reads
AUTO REMOTE COASTING or Alarm 60 External Interlock
is displayed, this message indicates that the unit is ready to op-
erate but is missing an input signal on, for example, terminal
27. See “Enabling Motor Operation (Terminal 27)” on page 13
for details.

Local Control Panel Operation

LOCAL CONTROL PANEL

The local control panel (LCP) is the combined display and keypad
on the front of the unit.

The LCP has several user functions:

Start, stop, and control speed when in local control
Display operational data, status, warnings and cautions
Programming frequency converter functions

Manually reset the frequency converter after a fault when
auto-reset is inactive

An optional numeric LCP (NLCP) is also available. The NLCP
operates in a manner similar to the LCP. See the Programming
Guide for details on use of the NLCP.

NOTICE: For commissioning via PC, install MCT 10 Set-up
Software. The software is available for download (basic ver-
sion) or for ordering (advanced version, order number
130B1000). For more information and downloads, contact
Carrier.

LCP LAYOUT

The LCP is divided into 4 functional groups (see Fig. 23).
A. Display area

B. Display menu keys

C. Navigation keys and indicator lights (LEDs)

D. Operation keys and reset
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Fig. 23 — Local Control Panel (LCP)

A. Display Area

The display area is activated when the frequency converter re-
ceives power from mains voltage, a DC bus terminal, or an exter-
nal 24 V DC supply.

The information displayed on the LCP can be customized for user
application. Select options in the Quick Menu Q3-13 Display Set-
tings.

Table 8 — Legend to Fig. 23, Display Area

CALLOUT | DISPLAY PARAMETER DEFAULT
NUMBER SETTING
1 1.1 0-20 Reference %
2 1.2 0-21 Motor current
3 1.3 0-22 Power [kW]
4 2 0-23 Frequency
5 3 0-24 kWh counter

B. Display Menu Keys

Menu keys are used for menu access for parameter set-up, tog-
gling through status display modes during normal operation, and
viewing fault log data.

Table 9 — Legend to Fig. 23, Display Menu Keys

CALLOUT KEY FUNCTION
6 Status | Shows operational information.
Quick Allows access to programming parameters

7 Menu for initial set-up instructions and many
detailed application instructions.
: Allows access to all programming
B Main Menu parameters.
9 Alarm Log Displays a list of current warnings, the last 10

alarms, and the maintenance log.
C. Navigation Keys and Indicator Lights (LEDs)

Navigation keys are used for programming functions and moving
the display cursor. The navigation keys also provide speed control

in local (hand) operation. There are also 3 frequency converter sta-
tus indicator lights in this area.

Table 10 — Legend to Fig. 23, Navigation Keys

CALLOUT KEY FUNCTION

Reverts to the previous step or list in the

10 Back menu structure.

1| cancer |Cancal e ast change or command 2o ong
12 Info (I:;i;e;:;gg? definition of the function being
13 Na\léig?;ion Press to move between items in the menu.
14 OK Press to access parameter groups or to

enable a choice.

Table 11 — Legend to Fig. 23, Indicator Lights (LEDs)
CALLOUT | INDICATOR | LIGHT

FUNCTION

The ON light activates when the
frequency converter receives
15 ON Green |power from mains voltage, a DC
bus terminal, or an external

24 V supply.

When warning conditions are
met, the yellow WARN light

16 WARN Yellow |comes on and text appears in
the display area identifying the
problem.

A fault condition causes the red

17 ALARM Red [alarm light to flash and an alarm

text is displayed.

D. Operation Keys and Reset
Operation keys are located at the bottom of the LCP.

Table 12 — Legend to Fig. 23, Operation Keys and

Reset
CALLOUT KEY FUNCTION
Starts the frequency converter in local control.
18 Hand On An external stop signal by control input or
serial communication overrides the local hand

on

Stops the motor but does not remove power to
the frequency converter.

Puts the system in remote operational mode.
20 Auto On [Responds to an external start command by
control terminals or serial communication

Resets the frequency converter manually after
a fault has been cleared.

19 Off

21 Reset

NOTICE:

The display contrast can be adjusted by pressing [Status] and
[A][V] keys.

PARAMETER SETTINGS

Establishing the correct programming for applications often re-
quires setting functions in several related parameters.

Programming data are stored internally in the frequency converter.
» For back-up, upload data into the LCP memory

» To download data to another frequency converter, connect
the LCP to that unit and download the stored settings

* Restoring factory default settings does not change data
stored in the LCP memory
UPLOADING/DOWNLOADING DATA TO/FROM THE LCP

1. Press [Off] to stop the motor before uploading or download-
ing data.

2. Go to [Main Menu] 0-50 LCP Copy and press [OK].



3. Select [1] All to LCP to upload data to LCP or select [2] All
from LCP to download data from the LCP.

4. Press [OK]. A progress bar shows the uploading or down-
loading process.
5. Press [Hand On] or [Auto On] to return to normal operation.

CHANGING PARAMETER SETTINGS

Parameter settings can be accessed and changed from the [Quick
Menu] or from the [Main Menu]. The [Quick Menu] only gives
access to a limited number of parameters.

1. Press [Quick Menu] or [Main Menu] on the LCP.

2. Press [A] [Y] to browse through the parameter groups, press
[OK] to select a parameter group.

3. Press [4] [Y] to browse through the parameters, press [OK] to
select a parameter.
Press [4] [ Y] to change the value of a parameter setting.

5. Press [«] [>] to shift digit when a decimal parameter is in the
editing state.

6. Press [OK] to accept the change.

7. Press either [Back] twice to enter Status, or press [Main
Menu] once to enter Main Menu.

View changes

Quick Menu Q5 - Changes Made lists all parameters changed
from default settings.

* The list shows only parameters which have been changed in the
current edit-setup.

e Parameters which have been reset to default values are not
listed.

* The message Empty indicates that no parameters have been
changed.

RESTORING DEFAULT SETTINGS

NOTICE: Risk of loosing programming, motor data,
localization, and monitoring records by restoration of default
settings. To provide a back-up, upload data to the LCP before
initialization.

Restoring the default parameter settings is done by initialization of
the frequency converter. Initialization is carried out through 14-22
Operation Mode (recommended) or manually.

+ Initialization using 14-22 Operation Mode does not reset
frequency converter settings such as operating hours, serial
communication selections, personal menu settings, fault
log, alarm log, and other monitoring functions.

* Manual initialization erases all motor, programming, local-
ization, and monitoring data and restores factory default
settings.

Recommended initialisation procedure, via 14-22 Operation
Mode

1. Press [Main Menu] twice to access parameters.

2. Scroll to 14-22 Operation Mode and press [OK].

3. Scroll to Initialisation and press [OK].

4. Remove power to the unit and wait for the display to turn off.
5. Apply power to the unit.

Default parameter settings are restored during start-up. This
may take slightly longer than normal.

6. Alarm 80 is displayed.
7. Press [Reset] to return to operation mode.
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Manual initialization procedure
1. Remove power to the unit and wait for the display to turn off.

2. Press and hold [Status], [Main Menu], and [OK] at the same
time while applying power to the unit (approximately 5 s or
until audible click and fan starts).

Factory default parameter settings are restored during start-up.
This may take slightly longer than normal.

Manual initialization does not reset the following frequency con-
verter information:

* 15-00 Operating hours
* 15-03 Power Ups

* 15-04 Over Temps

* 15-05 Over Volts

Basic Programming

COMMISSIONING WITH SMARTSTART

The SmartStart wizard enables fast configuration of basic motor
and application parameters.

» At first power up or after initialization of the frequency
converter, SmartStart starts automatically.

* Follow on-screen instructions to complete commissioning
of the frequency converter. Always reactivate SmartStart
by selecting Quick Menu Q4 - SmartStart.

* For commissioning without use of the SmartStart wizard,
refer to Commissioning via [Main Menu] on page 17 or
the Programming Guide.

NOTICE: Motor data are required for the SmartStart set-up. The
required data are normally available on the motor nameplate.

COMMISSIONING VIA [MAIN MENU]

Recommended parameter settings are intended for startup and

checkout purposes. Application settings may vary.

Enter data with power ON, but before operating the frequency

converter.

1. Press [Main Menu] on the LCP.

2. Press the navigation keys to scroll to parameter group 0-**
Operation/Display and press [OK]. See Fig. 24 for Main
Menu illustration.

1107 RPM

Main menu

384A

1 -+ Load/Motor
2 - #» Brakes

3 - «=» Reference / Ramps

[

Fig. 24 — Main Menu



3. Press navigation keys to scroll to parameter group 0-0* Basic
Settings and press [OK]. See Fig. 25 for Operation/Display
illustration.

10)
0L**|

0.0%

Operation / Display

0-1# Set-up Operations
0-2x LCP Display
0-3% LCP Custom Readout

Fig. 25 — Operation/Display

4. Press navigation keys to scroll to 0-03 Regional Settings and
press [OK]. See Fig. 26 for Basic Settings illustration.

0.0% 0.00A 100)
Basic Setting 0-0+|
0-03 Regional Settings =

0
[0] International ¥

Fig. 26 — Basic Settings

5. Press navigation keys to select [0] International or [1] North
America as appropriate and press [OK]. (This changes the
default settings for a number of basic parameters).

6. Press [Main Menu] on the LCP.

7. Press the navigation keys to scroll to 0-01 Language.

8. Select language and press [OK].

9. If a jumper wire is in place between control terminals 12 and
27, leave 5-12 Terminal 27 Digital Input at factory default.
Otherwise, select No Operation in 5-12 Terminal 27 Digital
Input.

10. 3-02 Minimum Reference

11. 3-03 Maximum Reference
12.
13. 3-42 Ramp 1 Ramp Down Time

14. 3-13 Reference Site. Linked to Hand/Auto Local Remote.

ASYNCHRONOUS MOTOR SET-UP

Enter the motor data in parameter 1-20 Motor Power [kW] or 1-21
Motor Power [HP] to 1-25 Motor Nominal Speed. The informa-
tion can be found on the motor nameplate.

1. 1-20 Motor Power [kW] or 1-21 Motor Power [HP]

1-22 Motor Voltage

3-41 Ramp 1 Ramp Up Time

2

3. 1-23 Motor Frequency

4. 1-24 Motor Current

5. 1-25 Motor Nominal Speed
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PERMANENT MAGNET MOTOR SET-UP

IMPORTANT: Only use permanent magnet (PM) motor
with fans and pumps.

Initial Programming Steps

1. Activate PM motor operation 1-10 Motor Construction,
select (1) PM, non salient SPM

2. Set 0-02 Motor Speed Unit to [0] RPM

Programming Motor Data

After selecting PM motor in 1-10 Motor Construction, the PM

motor-related parameters in parameter groups 1-2* Motor Data,
1-3* Adv. Motor Data and 1-4* are active. The necessary data can

be found on the motor nameplate and in the motor data sheet.

Program the following parameters in the listed order

1. 1-24 Motor Current

2. 1-26 Motor Cont. Rated Torque

3. 1-25 Motor Nominal Speed

4. 1-39 Motor Poles

5

1-30 Stator Resistance (Rs): Enter line to common stator
winding resistance (Rs). If only line-line data are available,
divide the line-line value with 2 to achieve the line to
common (starpoint) value. It is also possible to measure the
value with an ohmmeter, which takes the resistance of the
cable into account. Divide the measured value by 2 and enter
the result.

6. 1-37 d-axis Inductance (Ld): Enter line to common direct axis
inductance of the PM motor. If only line-line data are avail-
able, divide the lineline value with 2 to achieve the line-
common (starpoint) value. It is also possible to measure the
value with an inductancemeter, which takes the inductance of
the cable into account. Divide the measured value by 2 and
enter the result.

7. 1-40 Back EMF at 1000 RPM: Enter line to line back EMF of
PM Motor at 1000 RPM mechanical speed (RMS value).
Back EMF is the voltage generated by a PM motor when no
drive is connected and the shaft is turned externally. Back
EMF is normally specified for nominal motor speed or for
1000 RPM measured between 2 lines. If the value is not
available for a motor speed of 1000 RPM, calculate the cor-
rect value as follows: If back EMF is e.g. 320 V at 1800
RPM, it can be calculated at 1000 RPM as follows: Back
EMF = (Voltage / RPM)*1000 = (320/1800)*1000 = 178.
This is the value that must be programmed for 1-40 Back
EMF at 1000 RPM.

Test Motor Operation

1. Start the motor at low speed (100 to 200 RPM). If the motor
does not turn, check installation, general programming and

motor data.

2. Check if start function in 1-70 PM Start Mode fits the appli-
cation requirements.

Rotor Detection

This function is the recommended choice for applications where
the motor starts from standstill, e.g. pumps or conveyors. On some
motors, an acoustic sound is heard when the impulse is sent out.
This does not harm the motor.

Parking

This function is the recommended choice for applications where
the motor is rotating at slow speed eg. windmilling in fan applica-
tions. 2-06 Parking Current and 2-07 Parking Time can be adjust-
ed. Increase the factory setting of these parameters for applications
with high inertia.



Start the motor at nominal speed. If the application does not run
well, check the VVC+ PM settings. Recommendations in different
applications can be seen in Table 13.

Table 13 — Recommendations in Different
Applications

APPLICATION SETTINGS

1-17 Voltage filter time const. to
be increased by factor 5 to 10
1-14 Damping Gain should be
reduced

1-66 Min. Current at Low Speed
should be reduced (<100%)

Low inertia applications
|Load/|Motor <5

Low inertia applications

Keep calculated values
50> oad/IMotor >5 p

1-14 Damping Gain, 1-15 Low
Speed Filter Time Const. and 1-16
High Speed Filter Time Const.
should be increased

1-17 Voltage filter time const.
should be increased

1-66 Min. Current at Low Speed
should be increased (>100% for a
prolonged time can overheat the
motor)

If the motor starts oscillating at a certain speed, increase 1-14
Damping Gain. Increase the value in small steps. Depending on
the motor, a good value for this parameter can be 10% or 100%
higher than the default value.

Starting torque can be adjusted in 1-66 Min. Current at Low
Speed. 100% provides nominal torque as starting torque.

AUTOMATIC ENERGY OPTIMIZATION (AEO)

High inertia applications
ILoad/IMotor > 50

High load at low speed
<30% (rated speed)

IMPORTANT: AEO is not relevant for permanent magnet
motors.

Automatic Energy Optimization (AEO) is a procedure that
minimizes voltage to the motor, reducing energy consumption,
heat, and noise.

To activate AEO, set parameter 1-03 Torque Characteristics to [2]
Auto Energy Optim. CT or [3] Auto Energy Optim. VT.

AUTOMATIC MOTOR ADAPTATION (AMA)

4. Scroll to 1-29 Automatic Motor Adaptation (AMA) and press
[OK].

5. Select[1] Enable complete AMA and press [OK].

6. Follow on-screen instructions.

7. The test runs automatically and indicate when it is complete.

Checking Motor Rotation

IMPORTANT: Risk of damage to pumps/compressors
caused by motor running in wrong direction. Before
running the frequency converter, check the motor rotation.

Risk of damage to pumps/compressors caused by motor running
in wrong direction. Before running the frequency converter, check
the motor rotation.

The motor runs briefly at 5 Hz or the minimum frequency set in
4-12 Motor Speed Low Limit [Hz].

1. Press [Main Menu].
Scroll to 1-28 Motor Rotation Check and press [OK].

3. Scroll to [1] Enable. The following text appears: Note! Motor
may run in wrong direction.

Press [OK].
5. Follow the on-screen instructions.

IMPORTANT: To change the direction of rotation, remove
power to the frequency converter and wait for power to dis-
charge. Reverse the connection of any 2 of the 3 motor
wires on the motor or frequency converter side of the con-
nection.

IMPORTANT: AMA is not relevant for PM motors.

Automatic motor adaptation (AMA) is a procedure that optimizes
compatibility between the frequency converter and the motor.

» The frequency converter builds a mathematical model of
the motor for regulating output motor current. The proce-
dure also tests the input phase balance of electrical power.
It compares the motor characteristics with the data entered
in parameters 1-20 to 1-25.

* The motor shaft does not turn and no harm is done to the
motor while running the AMA.

* Some motors may be unable to run the complete version of
the test. In that case, select [2] Enable reduced AMA.

» If an output filter is connected to the motor, select Enable
reduced AMA.

» If warnings or alarms occur, see List of Warnings and
Alarms section.

* Run this procedure on a cold motor for best results.
To run AMA
1. Press [Main Menu] to access parameters.
2. Scroll to parameter group 1-** Load and Motor and press
[OK].
3. Scroll to parameter group 1-2* Motor Data and press [OK].

LOCAL-CONTROL TEST

1. Press [Hand On] to provide a local start command to the fre-
quency converter.

2. Accelerate the frequency converter by pressing [A] to full
speed. Moving the cursor left of the decimal point provides
quicker input changes.

3. Note any acceleration problems.

4. Press [Off]. Note any deceleration problems.

In the event of acceleration or deceleration problems, see the
Troubleshooting section on page 31. See the List of Warnings and
Alarms section on page 26 for resetting the frequency converter
after a trip.

System Start-up

The procedure in this section requires user-wiring and application
programming to be completed. The following procedure is recom-
mended after application set-up is completed.

1. Press [Auto On].

2. Apply an external run command.

3. Adjust the speed reference throughout the speed range.
4. Remove the external run command.
5

Check sound and vibration level of the motor to ensure that
the system is working as intended.

If warnings or alarms occur, see List of Warnings and Alarms sec-
tion on page 26.



APPLICATION SET-UP EXAMPLES

The examples in this section are intended as a quick reference for
common applications.

» Parameter settings are the regional default values unless
otherwise indicated (selected in 0-03 Regional Settings).

» Parameters associated with the terminals and their settings
are shown next to the drawings.

* Where switch settings for analog terminals A53 or A54 are
required, these are also shown.

NOTE: When the optional Safe Torque Off feature is used, a
jumper wire may be required between terminal 12 (or 13) and
terminal 37 for the frequency converter to operate when using
factory default programming values.

Application Examples

SPEED
Parameters
CAR E Functllon Setting
sy T 3 6-10 Terminal 53 |0.07 V*
+24V 13¢ E Low Voltage
DIN 1&% “16-11 Terminal 53 [10 V*
DIN High Voltage
Ccom 6-14 Terminal 53 [0 Hz
DIN Low Ref./Feedb.
DIN Value
DIN 6-15 Terminal 53 |50 Hz
DIN High Ref./Feedb.
DIN
Value
* —
10V = Default Value
AIN + Notes/comments:
AIN D IN 37 is an option.
COM
AOUT )
-10-+10V
com
A53

Fig. 27 — Analog Speed Reference (Voltage)
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Parameters
= Function Settin
CAR = )
124V 120 § 6-12 Terminal 53 |4 mA*
+24V 13:'1*. § Low Current
DIN 180 "]6-13 Terminal 53 |20 mA*
DIN 19‘% High Current
coM 2°i 6-14 Terminal 53 |0 Hz
DIN 2?[ Low Ref./Feedb.
DIN 260
1 Value
DIN 320 -
6-15 Terminal 53 |50 Hz
DIN 33 ]
DIN 37 High Ref./Feedb.
Value
X * = Default Value
+10V 50
AIN 53(%—+ Notes/comments:
AIN 540 D IN 37 is an option.
oM 55.[;
AOUT 420 4-20mA
coM 390
A53
Fig. 28 — Analog Speed Reference (Current)
Parameters
o Function Setting
CAR i - -
124V T30 2 6-10 Terminal 53 [0.07 Vv
+24V 13 % Low Voltage
Laal
DIN 18% ~16-11 Terminal 53 [ 10 V*
DIN 1[9;[- High Voltage
com 2 i 6-14 Terminal 53 |0 Hz
DIN QZI Low Ref./Feedb.
DIN 200 Value
DIN 32‘% 6-15 Terminal 53 | 1500 Hz
DIN 3 High Ref /Feedb.
DIN 370
Value
*
L0V 5 = Default Value
AIN 53 s |~5ko Notes/comments:
AIN 5 D IN 37 is an option.
COM 55¢
AQUT 42%
oM 360
uU-1
A53

Fig. 29 — Speed Reference (Using a Manual
Potentiometer




START/STOP

Parameters
= Function Setting Parameters
=t
] % 5-10 Terminal 18 [[8] Start* CAR o Eunction Setting
I‘ 2| Digital Input — S0 S[5-10 Terminal 18 [[8] Start*
( 5-12 Terminal 27 |[19] Freeze & | iy
Jj Digital | Ref +24V 13 _ & | Digital Input
l igital Input eference DIN 18— — "~ [5-12 Terminal 27 |[0] No
% 5-13 Terminal 29 [[21] Speed DIN 194 Digital Input operation
Digital Input__ |Up com 209 5-19 Terminal 37 |[1] Safe Stop
% 5-14 Terminal 32 |[22] Speed DIN 7 Safe Stop Alarm
] Digital Input Down DIN 290 ©_ Default Value
f * = Default Value DIN 32
Notes/comments:
Notes/comments: DIN 33 i .
DIN37i i DIN 370 If 5-12 Terminal 27 Digital Input
is an option. ——
;mv 0 P is set to [0] No operation, a
530 . . . .
AIN o 410 50 jumper wire to terminal 27 is
com 5 AIN 53 not needed.
AOUT 4233 AN 54 D IN 37 is an option.
com 39 Ccom 55¢
o Aout 429
\ com 39
Fig. 32 — Start/Stop Command with Safe Stop Option

Speed
Fig. 30 — Speed Up/Down Table pee
e I
Reference [———7_/‘::\_%—!\
S S A S

Start (18) | i i i i ! i S;I’t (18)
Freeze ref (27) } : : : : : . .
Spestvp () | i — - Fig. 33 — Start/Stop Command with Safe Stop

Speed down (32) ,_ r

Fig. 31 — Speed Up/Down
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Parameters Parameters
CAR o Function Setting 2 Function Setting
o - &| 5-10 Terminal 18 |[8] Start
124V 12 S|5-10 Terminal 18 | [9] Latched @ o
l 2 Digital Input Start 2| Digital Input
x| Digital Inpu a o
v 13‘L 2 P 5-11 Terminal 19 |[10]
DIN 180——— —=o | 5-12 Terminal 27 [ [6] Stop Digital Input Reversing*
DIN 19¢ Digital Input Inverse
com 200 * = Default Value
5-12 Terminal 27 | [0] No
DIN 7 —* Notes/comments: o .
DIN 20 ) . Digital Input operation
] If 5-12 Terminal 27 Digital Input -
DIN 32 . . 5-14 Terminal 32 [[16] Preset
oI 33]J is set to [0] No operation, a Digital Input ref bit 0
DIN 37]17..,_ — jumper wire to terminal 27 is 515 Terminal 33 | [17] Preset
’ - not needed. Digital Input ref bit 1
10V 50 D IN 37 is an option. 3-10 Preset
AIN 531 Reference
AIN 54 Preset ref. 0 25%
oM 55 COM 20 Preset ref. 1 50%
AOUT T Preset ref. 2 75%
42f \ Preset ref. 3 100%
com (
. 3 * = Default Value
Notes/comments:
D IN 37 is an option.
Fig. 34 — Pulse Start/Stop

Speed Fig. 36 — Start/Stop with Reversing and
\ /— 4 Preset Speeds
\ \
N\ / EXTERNAL ALARM RESET
\\‘\
/ Parameters
! ‘ CAR o Function Setting
Sy =5 8&[5-11 Terminal 19 |[1] Reset
— ‘ | Digital Input

Latched Start (18) +24V ‘3]1’ g9t e
DIN 18 ~|* = Default Value

Stop Inverse (27) DIN 1 i 4 Notes/comments:

. CoM 20¢ i i
Fig. 35 — Latched Start/Stop Inverse D IN 371is an option.

DIN 27 — ®
DIN 29%
DIN 32lj
DIN 33¢
DIN 3;:J>7 —
+10V 54
AIN 530
AN 54%[)
com SS]J
AOUT 420
oM 3%

Fig. 37 — External Alarm Reset

22



RS-485 MOTOR THERMISTOR

Parameters A'WARNING
[ o Function Settin
L_CAR = 530 Protoco] = d THERMISTOR INSULATION
2|8-30 Protoco . . .
ix E| | Per— Risk of equipment damage exists.
+ S|8 . . . .
f o " » Use only thermistors with reinforced or double insula-
DIN 180 8-32 Baud Rate [9600 ; . . :
tion to meet PELV insulation requirements.
DIN 19 * = Default Value
CoM 20
DIN 27I Notes/comments:
DIN 3 | Select protocol, address and Parameters
DIN 320 baud rate in the above I AR ~ Function Setting
DIN 33 mentionoled paranjeters. oIy - g 1-90 Motor 2]
DIN 37 O/IN 371is an option. 24V 13\l) @ Thermal Thermistor
=
DIN me ~| Protection trip
+10V 500 i i
AIN 53{% DIN 1 1-93 Thermistor |[1] Analog
AIN sal, com 2 Source input 53
Ccom 55% DIN 27 * = Default Value
AOUT 420 DIN 29\‘
com 3 DIN 320 Notes/comments:
o DIN BT If only a warning is desired,
_ ’i 0 DIN 37 1-90 Motor Thermal Protection
= i should be set to [1] Thermistor
03¢ +10V 5 )
{ AIN 53 warning.
— 04 AIN 5 l D IN 37 is an option.
8 o — 05{;
COM ]
L 060 RS-485 AOUT SSJ
420
61]|) COM 39;11
68{]); [
69— | \
. uU-1
Fig. 38 — RS-485 A3

Fig. 39 — Motor Thermistor
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DIAGNOSTICS AND TROUBLESHOOTING

This section includes maintenance and service guidelines, status
messages, warnings and alarms and basic troubleshooting.

Maintenance and Service

Under normal operating conditions and load profiles, the frequen-
cy converter is maintenance-free throughout its designed lifetime.
To prevent breakdown, danger, and damage, examine the frequen-
cy converter at regular intervals depending on the operating condi-
tions. Replace worn or damaged parts with original spare parts or
standard parts. For service and support, please contact Carrier.

Status Messages

When the frequency converter is in status mode, status messages
are generated automatically and appear in the bottom line of the
display (see Fig. 40).

]
799RPM 7.83A 36.4kW
0.000
53.2%
Auto || Remote Ramping
Hand[q Local | Sto
Off Running
Jogging
Stand by
|
1 2 3

Fig. 40 — Status Display

Table 14 — Status Display

Operation mode (see Table 15)

2 Reference site (see Table 16)
3 Operation status (see Table 17)
Table 15 — Operation Mode
Off The frequency converter does not react to any control
signal until [Auto On] or [Hand On] is pressed.
Auto On The frequency converter is controlled from the control
terminals and/or the serial communication.
The frequency converter is controlled by the navigation
Hand On keys on the LCP. Stop commands, reset, reversing, DC
brake, and other signals applied to the control terminals
override local control.
Table 16 — Reference Site
Remote The speed reference is given from external signals, serial
communication, or internal preset references.
Local The frequency converter uses [Hand On] control or

reference values from the LCP.

Table 17 — Operation Status

AC Brake AC Brake was selected in 2-10 Brake Function. The AC brake over-magnetizes the motor to achieve a controlled slow-down.
AMA finish OK Automatic motor adaptation (AMA) was carried out successfully.
AMA ready AMA is ready to start. Press [Hand On] to start.
AMA running AMA process is in progress.
Braking The brake chopper is in operation. Generative energy is absorbed by the brake resistor.
Brakin The brake chopper is in operation. The power limit for the brake resistor defined in 2-12 Brake Power Limit (kW) has been

g max. reached.

— Coast inverse was selected as a function for a digital input (parameter group 5-1* Digital Inputs). The corresponding terminal is

Coast not connected.

— Coast activated by serial communication

Control Ramp-down was selected in 14-10 Mains Failure.

Ctrl. Ramp-down |- The mains voltage is below the value set in 14-11 Mains Voltage at Mains Fault at mains fault

— The frequency converter ramps down the motor using a controlled ramp down

Current High The frequency converter output current is above the limit set in 4-51 Warning Current High.
Current Low The frequency converter output current is below the limit set in 4-52 Warning Speed Low
DC Hold DC hold is selected in 1-80 Function at Stop and a stop command is active. The motor is held by a DC current set in 2-00 DC

Hold/Preheat Current.

The motor is held with a DC current (2-01 DC Brake Current) for a specified time (2-02 DC Braking Time).
— DC Brake is activated in 2-03 DC Brake Cut In Speed [RPM] and a stop command is active.

DC Stop — DC Brake (inverse) is selected as a function for a digital input (parameter group 5-1* Digital Inputs). The corresponding terminal

is not active.

— The DC Brake is activated via serial communication.

Feedback high The sum of all active feedbacks is above the feedback limit set in 4-57 Warning Feedback High.

Feedback low The sum of all active feedbacks is below the feedback limit set in 4-56 Warning Feedback Low.

Freeze output
— Hold ramp is activated via serial communication.

The remote reference is active, which holds the present speed.
— Freeze output was selected as a function for a digital input (parameter group 5-1* Digital Inputs). The corresponding terminal is
active. Speed control is only possible via the terminal functions Speed Up and Speed Down.

Freeze output
request

A freeze output command was given, but the motor remains stopped until a run permissive signal is received.

24



Table 17 — Operation Status (cont)

Freeze ref.

Freeze Reference was selected as a function for a digital input (parameter group 5-1* Digital Inputs). The corresponding terminal
is active. The frequency converter saves the actual reference. Changing the reference is now only possible via terminal functions

Speed Up and Speed Down.

Jog request

A jog command was given, but the motor remains stopped until a run permissive signal is received via a digital input.

Jogging 29) is active.

The motor is running as programmed in 3-19 Jog Speed [RPM].
— Jog was selected as function for a digital input (parameter group 5-1* Digital Inputs). The corresponding terminal (e.g. Terminal

— The Jog function is activated via the serial communication.
— The Jog function was selected as a reaction for a monitoring function (e.g. No signal). The monitoring function is active.

Motor check

In 1-80 Function at Stop, Motor Check was selected. A stop command is active. To ensure that a motor is connected to the
frequency converter, a permanent test current is applied to the motor.

Overvoltage control was activated in 2-17 Overvoltage Control, [2] Enabled. The connected motor supplies the frequency

OVC control converter with generative energy. The overvoltage control adjusts the V/Hz ratio to run the motor in controlled mode and to
prevent the frequency converter from tripping.
PowerUnit OFff (Only frequency converters with an external 24 VV power supply installed). Mains supply to the frequency converter was removed,

and the control card is supplied by the external 24 V.

Protection md

Protection mode is active. The unit has detected a critical status (overcurrent or overvoltage).
— To avoid tripping, switching frequency is reduced to 4 kHz.

— If possible, protection mode ends after approximately 10 s.

— Protection mode can be restricted in 14-26 Trip Delay at Inverter Fault.

The motor is decelerating using 3-81 Quick Stop Ramp Time.
— Quick stop inverse was selected as a function for a digital input (parameter group 5-1* Digital Inputs). The corresponding

QStop terminal is not active.
— The quick stop function was activated via serial communication.
. The motor is accelerating/decelerating using the active Ramp Up/Down. The reference, a limit value, or a standstill is not yet
Ramping reached.
Ref. high The sum of all active references is above the reference limit set in 4-55 Warning Reference High.
Ref. low The sum of all active references is below the reference limit set in 4-54 Warning Reference Low.
Run on ref. The frequency converter is running in the reference range. The feedback value matches the setpoint value.
Run request A start command was given, but the motor remains stopped until a run permissive signal is received via digital input.
Running The motor is driven by the frequency converter.
Sleep Mode The energy-saving function is enabled. The motor has stopped, but restarts automatically when required.
Speed high Motor speed is above the value set in 4-53 Warning Speed High.
Speed low Motor speed is below the value set in 4-52 Warning Speed Low.
Standby In Auto On mode, the frequency converter starts the motor with a start signal from a digital input or serial communication.
In 1-71 Start Delay, a delay starting time was set. A start command is activated and the motor starts after the start delay time
Start delay expires
Start fwd/rev Start forward and start reverse were selected as functions for 2 different digital inputs (parameter group 5-1* Digital Inputs). The
motor starts in forward or reverse depending on which corresponding terminal is activated.
Stop The frequency converter has received a stop command from the LCP, digital input, or serial communication.
Tri An alarm occurred and the motor is stopped. Once the cause of the alarm is cleared, the frequency converter can be reset
p manually by pressing [Reset] or remotely by control terminals or serial communication.
An alarm occurred and the motor is stopped. Once the cause of the alarm is cleared, power must be cycled to the frequency
Trip lock converter. The frequency converter can then be reset manually by pressing [Reset] or remotely by control terminals or serial

communication.

NOTE: In auto/remote mode, the frequency converter requires external commands to execute functions.

Warning and Alarm Types

WARNINGS

A warning is issued when an alarm condition is impending or
when an abnormal operating condition is present and may result in
the frequency converter issuing an alarm. A warning clears by it-
self when the abnormal condition is removed.

ALARMS

Trip

An alarm is issued when the frequency converter is tripped, which
means that the frequency converter suspends operation to prevent
frequency converter or system damage. The motor coasts to a
stop. The frequency converter logic continues to operate and mon-
itor the frequency converter status. After the fault condition is
remedied, the frequency converter can be reset. It is then ready to
start operation again.
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Resetting the frequency converter after tri
p/trip lock
A trip can be reset in any of 4 ways:
* Press [Reset] on the LCP
» Digital reset input command
* Serial communication reset input command
* Auto reset
Trip lock

Input power is cycled. The motor coasts to a stop. The frequency
converter continues to monitor the frequency converter status. Re-
move input power to the frequency converter, correct the cause of
the fault, and reset the frequency converter.
Warning and Alarm Displays
* A warning is displayed in the LCP along with the warning
number.

* An alarm flashes along with the alarm number.



Status 2100
0.0Hz 0.000kW 0.00A
0.0Hz
0

A Earth Fault [A14]

Auto Remote Trip

Fig. 41 — Alarm Display Example

In addition to the text and alarm code in the LCP, there are 3 status
indicator lights.

A
on Q)

Warn. f\ \

Alarm ) —
Warning LED Alarm LED
Warning On Off
Alarm Off On (Flashing)
Trip-Lock On On (Flashing)
Fig. 42 — Status Indicator Lights

List of Warnings and Alarms

The warning/alarm information below defines each warning/
alarm condition, provides the probable cause for the condition,
and details a remedy or troubleshooting procedure.

WARNING 1, 10 VOLTS LOW

The control card voltage is below 10 V from terminal 50. Remove
some of the load from terminal 50, as the 10 V supply is overload-
ed. Max. 15 mA or minimum 590 ohms.

A short circuit in a connected potentiometer or improper wiring of
the potentiometer can cause this condition.

Troubleshooting

* Remove the wiring from terminal 50. If the warning clears,
the problem is with the wiring. If the warning does not
clear, replace the control card.

WARNING/ALARM 2, LIVE ZERO ERROR

This warning or alarm only appears if programmed in 6-01 Live
Zero Timeout Function. The signal on one of the analog inputs is
less than 50% of the minimum value programmed for that input.
Broken wiring or faulty device sending the signal can cause this
condition.

Troubleshooting

* Check connections on all the analog input terminals. Con-
trol card terminals 53 and 54 for signals, terminal 55 com-
mon. MCB 101 terminals 11 and 12 for signals, terminal
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10 common. MCB 109 terminals 1, 3, 5 for signals, termi-
nals 2, 4, 6 common.

* Check that the frequency converter programming and
switch settings match the analog signal type.

e Perform input terminal signal test.

WARNING/ALARM 4, MAINS PHASE LOSS

A phase is missing on the supply side, or the mains voltage imbal-
ance is too high. This message also appears for a fault in the input
rectifier on the frequency converter. Options are programmed at
14-12 Function at Mains Imbalance.

Troubleshooting
* Check the supply voltage and supply currents to the fre-
quency converter.
WARNING 5, DC LINK VOLTAGE HIGH

The intermediate circuit voltage (DC) is higher than the high-volt-
age warning limit. The limit is dependent on the frequency con-
verter voltage rating. The unit is still active.

WARNING 6, DC LINK VOLTAGE LOW

The intermediate circuit voltage (DC) is lower than the low
voltage warning limit. The limit is dependent on the frequency
converter voltage rating. The unit is still active.

WARNING/ALARM 7, DC OVERVOLTAGE

If the intermediate circuit voltage exceeds the limit, the frequency
converter trips after a time.

Troubleshooting

» Connect a brake resistor

» Extend the ramp time

» Change the ramp type

* Activate the functions in 2-10 Brake Function

* Increase 14-26 Trip Delay at Inverter Fault

» If the alarm/warning occurs during a power sag, use

kinetic back-up (14-10 Mains Failure)

WARNING/ALARM 8, DC UNDER VOLTAGE
If the DC-link voltage drops below the undervoltage limit,
the frequency converter checks if a 24 V DC backup supply
is connected. If no 24 V DC backup supply is connected,
the frequency converter trips after a fixed time delay. The
time delay varies with unit size.

Troubleshooting

* Check that the supply voltage matches the frequency con-
verter voltage.

* Perform input voltage test.
* Perform soft charge circuit test.

WARNING/ALARM 9, INVERTER OVERLOAD

The frequency converter is about to cut out because of an overload
(too high current for too long). The counter for electronic, thermal
inverter protection issues a warning at 98% and trips at 100%,
while giving an alarm. The frequency converter cannot be reset
until the counter is below 90%.

The fault is that the frequency converter has run with more than
100% overload for too long.

Troubleshooting

* Compare the output current shown on the LCP with the
frequency converter rated current.

* Compare the output current shown on the LCP with mea-
sured motor current.

» Display the thermal drive load on the LCP and monitor the
value. When running above the frequency converter con-



tinuous current rating, the counter increases. When run-
ning below the frequency converter continuous current rat-
ing, the counter decreases.

WARNING/ALARM 10, MOTOR OVERLOAD TEMPERA-
TURE

According to the electronic thermal protection (ETR), the motor is
too hot. Select whether the frequency converter issues a warning
or an alarm when the counter reaches 100% in 1-90 Motor Ther-
mal Protection. The fault occurs when the motor runs with more
than 100% overload for too long.

Troubleshooting
*  Check for motor overheating.
*  Check if the motor is mechanically overloaded

* Check that the motor current set in 1-24 Motor Current is
correct.

* Ensure that Motor data in parameters 1-20 to 1-25 are set
correctly.

» If an external fan is in use, check in 1-91 Motor External
Fan that it is selected.

* Running AMA in 1-29 Automatic Motor Adaptation
(AMA) tunes the frequency converter to the motor more
accurately and reduces thermal loading.

WARNING/ALARM 11, MOTOR THERMISTOR OVER
TEMP

Check whether the thermistor is disconnected. Select whether the
frequency converter issues a warning or an alarm in 1-90 Motor
Thermal Protection.

Troubleshooting
* Check for motor overheating.
* Check if the motor is mechanically overloaded.

*  When using terminal 53 or 54, check that the thermistor is
connected correctly between either terminal 53 or 54 (ana-
log voltage input) and terminal 50 (+10 V supply). Also
check that the terminal switch for 53 or 54 is set for volt-
age. Check 1-93 Thermistor Source selects terminal 53 or
54.

*  When using digital inputs 18 or 19, check that the thermis-
tor is connected correctly between either terminal 18 or 19
(digital input PNP only) and terminal 50. Check 1-93
Thermistor Source selects terminal 18 or 19.

WARNING/ALARM 12, TORQUE LIMIT

The torque has exceeded the value in 4-16 Torque Limit Motor
Mode or the value in 4-17 Torque Limit Generator Mode. 14-25
Trip Delay at Torque Limit can change this warning from a warn-
ing-only condition to a warning followed by an alarm.

Troubleshooting

+ If the motor torque limit is exceeded during ramp up, ex-
tend the ramp up time.

» If the generator torque limit is exceeded during ramp
down, extend the ramp down time.

» If torque limit occurs while running, possibly increase the
torque limit. Make sure that the system can operate safely
at a higher torque.

* Check the application for excessive current draw on the
motor.

WARNING/ALARM 13, OVER CURRENT

The inverter peak current limit (approximately 200% of the rated
current) is exceeded. The warning lasts about 1.5 s, then the fre-
quency converter trips and issues an alarm. Shock loading or
quick acceleration with high inertia loads can cause this fault. If
the acceleration during ramp up is quick, the fault can also appear
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after kinetic back-up. If extended mechanical brake control is se-
lected, trip can be reset externally.

Troubleshooting

* Remove power and check if the motor shaft can be turned.
*  Check that the motor size matches the frequency converter.
*  Check parameters 1-20 to 1-25 for correct motor data.

ALARM 14, EARTH (GROUND) FAULT

There is current from the output phases to ground, either in the ca-
ble between the frequency converter and the motor or in the motor
itself.

Troubleshooting

* Remove power to the frequency converter and repair the
ground fault.

* Check for ground faults in the motor by measuring the re-
sistance to ground of the motor leads and the motor with a
megohmmeter.

ALARM 15, HARDWARE MISMATCH

A fitted option is not operational with the present control board
hardware or software.

Record the value of the following parameters and contact Carrier:
* 15-40 FC Type
* 15-41 Power Section
* 15-42 Voltage
* 15-43 Software Version
* 15-45 Actual Typecode String
* 15-49 SW ID Control Card
* 15-50 SW ID Power Card
* 15-60 Option Mounted
* 15-61 Option SW Version (for each option slot)

ALARM 16, SHORT CIRCUIT

There is short-circuiting in the motor or motor wiring.

Troubleshooting

*  Remove power to the frequency converter and repair the

short circuit.

WARNING/ALARM 17, CONTROL WORD TIMEOUT

There is no communication to the frequency converter.

The warning is only active when 8-04 Control Timeout

Function is NOT set to [0] Off.

If 8-04 Control Timeout Function is set to [5] Stop and Trip, a
warning appears and the frequency converter ramps down until it
stops then displays an alarm.

Troubleshooting

* Check connections on the serial communication cable.

* Increase 8-03 Control Timeout Time.

* Check the operation of the communication equipment.

* Verify a proper installation based on EMC requirements.

ALARM 18, START FAILED

The speed has not been able to exceed 1-77 Compressor Start Max
Speed [RPM] during start within the allowed time (set in 1-79
Compressor Start Max Time to Trip). This may be caused by a
blocked motor.

WARNING 23, INTERNAL FAN FAULT

The fan warning function is an extra protective function that
checks if the fan is running/mounted. The fan warning can be dis-
abled in 14-53 Fan Monitor ([0] Disabled).

For the D, E, and F-frame filters, the regulated voltage to the fans
is monitored.



Troubleshooting
»  Check for proper fan operation.

* Cycle power to the frequency converter and check that the
fan operates briefly at start-up.

e Check the sensors on the heat sink and control card.

WARNING 24, EXTERNAL FAN FAULT

The fan warning function is an extra protective function that
checks if the fan is running/mounted. The fan warning can be dis-
abled in 14-53 Fan Monitor ([0] Disabled).

Troubleshooting
*  Check for proper fan operation.

* Cycle power to the frequency converter and check that the
fan operates briefly at start-up.

* Check the sensors on the heat sink and control card.

WARNING 25, BRAKE RESISTOR SHORT CIRCUIT

The brake resistor is monitored during operation. If a short circuit
occurs, the brake function is disabled and the warning appears.
The frequency converter is still operational, but without the brake
function.

Troubleshooting
* Remove power to the frequency converter and replace the
brake resistor (see 2-15 Brake Check).

WARNING/ALARM 26, BRAKE RESISTOR POWER
LIMIT

The power transmitted to the brake resistor is calculated as a mean
value over the last 120 s of run time. The calculation is based on
the intermediate circuit voltage and the brake resistance value set
in 2-16 AC brake Max. Current. The warning is active when the
dissipated braking power is higher than 90% of the brake resis-
tance power. If [2] Trip is selected in 2-13 Brake Power Monitor-
ing, the frequency converter trips when the dissipated breaking
power reaches 100%.

WARNING/ALARM 27, BRAKE CHOPPER FAULT

The brake transistor is monitored during operation and if a short
circuit occurs, the brake function is disabled and a warning is is-
sued. The frequency converter is still operational but, since the
brake transistor has short circuited, substantial power is transmit-
ted to the brake resistor, even if it is inactive.

Troubleshooting
* Remove power to the frequency converter and remove the
brake resistor.
WARNING/ALARM 28, BRAKE CHECK FAILED
The brake resistor is not connected or not working.
Check 2-15 Brake Check.

ALARM 29, HEAT SINK TEMP

The maximum temperature of the heat sink has been exceeded.
The temperature fault does not reset until the temperature falls be-
low a defined heatsink temperature. The trip and reset points are
different based on the frequency converter power size.

Troubleshooting

Check for the following conditions.
* Ambient temperature too high.
*  Motor cable too long.

* Incorrect airflow clearance above and below the frequency
converter.

» Blocked airflow around the frequency converter.
+ Damaged heatsink fan.
* Dirty heat sink.
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ALARM 30, MOTOR PHASE U MISSING

Motor phase U between the frequency converter and the motor is
missing.

Remove power from the frequency converter and check motor
phase U.

ALARM 31, MOTOR PHASE V MISSING

Motor phase V between the frequency converter and the motor is
missing.

Remove power from the frequency converter and check motor
phase V.

ALARM 32, MOTOR PHASE W MISSING

Motor phase W between the frequency converter and the motor is
missing.

Remove power from the frequency converter and check motor
phase W.

ALARM 33, INRUSH FAULT

Too many power-ups have occurred within a short time

period. Let the unit cool to operating temperature.
WARNING/ALARM 34, FIELDBUS COMMUNICATION
FAULT

The fieldbus on the communication option card is not working.

WARNING/ALARM 36, MAINS FAILURE

This warning/alarm is only active if the supply voltage to the fre-
quency converter is lost and 14-10 Mains Failure is not set to [0]
No Function. Check the fuses to the frequency converter and
mains supply to the unit.
ALARM 38, INTERNAL FAULT
When an internal fault occurs, a code number defined in
Table 18 is displayed.

Troubleshooting

* Cycle power

» Check that the option is properly installed

» Check for loose or missing wiring

It may be necessary to contact your Carrier supplier or service de-
partment. Note the code number for further troubleshooting direc-
tions.

Table 18 — Internal Fault Codes

NUMBER TEXT
0 Serial port cannot be initialised. Contact Carrier.
256-258 Egm:rcggsvlégl\gnga is defective or too old.
512-519 Internal fault. Contact Carrier.

783 Parameter value outside of min/max limits
1024-1284 |Internal fault. Contact Carrier

1299 Option SW in slot A is too old

1300 Option SW in slot B is too old

1315 Option SW in slot A is not supported (not allowed)

1316 Option SW in slot B is not supported (not allowed)
1379-2819 |Internal fault. Contact Carrier.

2561 Replace control card

2820 LCP stack overflow

2821 Serial port overflow

2822 USB port overflow
3072-5122 |Parameter value is outside its limits

5123 Option in slot A: Hardware incompatible with control

board hardware
5124 Option in slot B: Hardware incompatible with control
board hardware

5376-6231 |Internal fault. Contact Carrier.




ALARM 39, HEAT SINK SENSOR
No feedback from the heat sink temperature sensor.

The signal from the IGBT thermal sensor is not available on the
power card. The problem could be on the power card, on the gate
drive card, or the ribbon cable between the power card and gate
drive card.

WARNING 40, OVERLOAD OF DIGITAL OUTPUT TER-
MINAL 27

Check the load connected to terminal 27 or remove shortcircuit
connection. Check 5-00 Digital I/O Mode and 5-01 Terminal 27
Mode.

WARNING 41, OVERLOAD OF DIGITAL OUTPUT TER-
MINAL 29

Check the load connected to terminal 29 or remove shortcircuit
connection. Check 5-00 Digital I/O Mode and 5-02 Terminal 29
Mode.

WARNING 42, OVERLOAD OF DIGITAL OUTPUT ON
X30/6 OR OVERLOAD OF DIGITAL OUTPUT ON X30/7

For X30/6, check the load connected to X30/6 or remove the
short-circuit connection. Check 5-32 Term X30/6 Digi Out (MCB
101).

For X30/7, check the load connected to X30/7 or remove the
?%Cigt-circuit connection. Check 5-33 Term X30/7 Digi Out (MCB
ALARM 45, EARTH FAULT 2
Ground fault.

Troubleshooting

*  Check for proper grounding and loose connections.

*  Check for proper wire size.

* Check motor cables for short-circuits or leakage currents.

ALARM 46, POWER CARD SUPPLY
The supply on the power card is out of range.

There are 3 power supplies generated by the switch mode power
supply (SMPS) on the power card: 24 V, 5V, £18 V. When pow-
ered with 24 V DC with the MCB 107 option, only the 24 V and 5
V supplies are monitored. When powered with 3-phase mains
voltage, all 3 supplies are monitored.

Troubleshooting

* Check for a defective power card.

* Check for a defective control card.

* Check for a defective option card.

+ Ifa24 V DC power supply is used, verify proper supply

power.

WARNING 47, 24 V SUPPLY LOW
The 24 V DC is measured on the control card. This alarm
arises when the detected voltage of terminal 12 is lower
than 18 V.

Troubleshooting

* Check for a defective control card.

WARNING 48, 1.8 V SUPPLY LOW

The 1.8 V DC supply used on the control card is outside of allow-
able limits. The power supply is measured on the control card.
Check for a defective control card. If an option card is present,
check for an overvoltage condition.

WARNING 49, SPEED LIMIT

When the speed is not within the specified range in 4-11 Motor
Speed Low Limit [RPM] and 4-13 Motor Speed High Limit
[RPM], the frequency converter shows a warning. When the speed
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is below the specified limit in 1-86 Trip Speed Low [RPM] (ex-
cept when starting or stopping), the frequency converter trips.

ALARM 50, AMA CALIBRATION FAILED
Contact Carrier.

ALARM 51, AMA CHECK UNOM AND INOM

The settings for motor voltage, motor current and motor power are
wrong. Check the settings in parameters 1-20 to 1-25.

ALARM 52, AMA LOW INOM
The motor current is too low. Check the settings.

ALARM 53, AMA MOTOR TOO BIG
The motor is too big for the AMA to operate.

ALARM 54, AMA MOTOR TOO SMALL
The motor is too small for the AMA to operate.

ALARM 55, AMA PARAMETER OUT OF RANGE

The parameter values of the motor are outside of the acceptable
range. AMA cannot run.

ALARM 56, AMA INTERRUPTED BY USER
The user has interrupted the AMA.

ALARM 57, AMA INTERNAL FAULT

Try to restart AMA again. Repeated restarts can over heat the
motor.

ALARM 58, AMA INTERNAL FAULT
Contact Carrier.

WARNING 59, CURRENT LIMIT

The current is higher than the value in 4-18 Current Limit. Ensure
that motor data in parameters 1-20 to 1-25 are set correctly. Possi-
bly increase the current limit. Be sure that the system can operate
safely at a higher limit.

WARNING 60, EXTERNAL INTERLOCK

A digital input signal is indicating a fault condition external to the
frequency converter. An external interlock has commanded the
frequency converter to trip. Clear the external fault condition. To
resume normal operation, apply 24 V DC to the terminal pro-
grammed for external interlock. Reset the frequency converter.

WARNING 62, OUTPUT FREQUENCY AT MAXIMUM
LIMIT

The output frequency has reached the value set in 4-19 Max Out-
put Frequency. Check the application to determine the cause. Pos-
sibly increase the output frequency limit. Be sure the system can
operate safely at a higher output frequency. The warning clears
when the output drops below the maximum limit.

WARNING/ALARM 65, CONTROL CARD OVER TEM-
PERATURE

The cut-out temperature of the control card is 80 °C.

Troubleshooting
* Check that the ambient operating temperature is within
limits

* * Check for clogged filters
* * Check fan operation
» + Check the control card

WARNING 66, HEAT SINK TEMPERATURE LOW

The frequency converter is too cold to operate. This warning is
based on the temperature sensor in the IGBT module. Increase the
ambient temperature of the unit. Also, a trickle amount of current
can be supplied to the frequency converter whenever the motor is



stopped by setting 2-00 DC Hold/Preheat Current at 5% and 1-80
Function at Stop.

ALARM 67, OPTION MODULE CONFIGURATION HAS
CHANGED

One or more options have either been added or removed since the
last power-down. Check that the configuration change is inten-
tional and reset the unit.

ALARM 68, SAFE STOP ACTIVATED

Safe Torque Off has been activated. To resume normal operation,
apply 24 V DC to terminal 37, then send a reset signal (via bus,
digital I/O, or by pressing [Reset]).

ALARM 69, POWER CARD TEMPERATURE

The temperature sensor on the power card is either too hot or too
cold.

Troubleshooting
* Check that the ambient operating temperature is within
limits.

* Check for clogged filters.
* Check fan operation.
* Check the power card.

ALARM 70, ILLEGAL FC CONFIGURATION

The control card and power card are incompatible. To check com-
patibility, contact Carrier with the type code of the unit from the
nameplate and the part numbers of the cards.

ALARM 80, DRIVE INITIALIZED TO DEFAULT VALUE

Parameter settings are initialized to default settings after a manual
reset. To clear the alarm, reset the unit.

ALARM 92, NO FLOW

A no-flow condition has been detected in the system.

22-23 No-Flow Function is set for alarm. Troubleshoot the system
and reset the frequency converter after the fault has been cleared.
ALARM 93, DRY PUMP

A no-flow condition in the system with the frequency converter
operating at high speed may indicate a dry pump. 22-26 Dry Pump
Function is set for alarm. Troubleshoot the system and reset the
frequency converter after the fault has been cleared.

ALARM 94, END OF CURVE

Feedback is lower than the set point. This may indicate leakage in
the system. 22-50 End of Curve Function is set for alarm. Trouble-
shoot the system and reset the frequency converter after the fault
has been cleared.
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ALARM 95, BROKEN BELT

Torque is below the torque level set for no load, indicating a bro-
ken belt. 22-60 Broken Belt Function is set for alarm. Trouble-
shoot the system and reset the frequency converter after the fault
has been cleared.

ALARM 96, START DELAYED

Motor start has been delayed due to short-cycle protection. 22-76
Interval between Starts is enabled. Troubleshoot the system and
reset the frequency converter after the fault has been cleared.

WARNING 97, STOP DELAYED

Stopping the motor has been delayed due to short cycle protection.
22-76 Interval between Starts is enabled. Troubleshoot the system
and reset the frequency converter after the fault has been cleared.
WARNING 98, CLOCK FAULT

Time is not set or the RTC clock has failed. Reset the clock in 0-70
Date and Time.

WARNING 200, FIRE MODE

This warning indicates the frequency converter is operating in fire
mode. The warning clears when fire mode is removed. See the fire
mode data in the alarm log.

WARNING 201, FIRE MODE WAS ACTIVE

This indicates the frequency converter had entered fire mode. Cy-
cle power to the unit to remove the warning. See the fire mode
data in the alarm log.

WARNING 202, FIRE MODE LIMITS EXCEEDED

While operating in fire mode one or more alarm conditions have
been ignored which would normally trip the unit. Operating in this
condition voids unit warranty. Cycle power to the unit to remove
the warning. See the fire mode data in the alarm log.

WARNING 203, MISSING MOTOR

With a frequency converter operating multi-motors, an under-load
condition was detected. This could indicate a missing motor. In-
spect the system for proper operation.

WARNING 204, LOCKED ROTOR

With a frequency converter operating multi-motors, an overload
condition was detected. This could indicate a locked rotor. Inspect
the motor for proper operation.

WARNING 250, NEW SPARE PART

A component in the frequency converter has been replaced. Reset
the frequency converter for normal operation.

WARNING 251, NEW TYPECODE

The power card or other components have been replaced and the
typecode changed. Reset to remove the warning and resume nor-
mal operation.



Troubleshooting

Table 19 — Troubleshooting

SYMPTOM POSSIBLE CAUSE TEST SOLUTION
Missing input power See Table 7 Check the input power source.
- - See open fuses and tripped circuit :

Missing or open fuses or circuit PPy h Follow the recommendations
breaker tripped 2;euasléir in this table for possible provided.

Check the LCP cable for proper Replace the faulty LCP or
No power to the LCP connection or damage. connection cable.

Check the 24 V control voltage
Shortcut on control voltage (terminal |supply for terminals 12/13 to 20-39 " :

. . 12 or 50) or at control terminals or 10 V supply for terminals 50 to Wire the terminals properly.
Display dark/No function 55.

Incompatible LCP

Use only LCP 101 (P/N 130B1124)
or LCP 102 (P/N 130B1107).

Wrong contrast setting

Press [Status] + [A]/[ V] to adjust
the contrast.

Display (LCP) is defective

Test using a different LCP.

Replace the faulty LCP or
connection cable.

Internal voltage supply fault or
SMPS is defective

Contact supplier.

Intermittent display

Overloaded power supply (SMPS)
due to improper control wiring or a
fault within the frequency converter

To rule out a problem in the control
wiring, disconnect all control wiring
by removing the terminal blocks.

If the display stays lit, then the
problem is in the control wiring.
Check the wiring for short circuits or
incorrect connections. If the display
continues to cut out, follow the
procedure for display dark.

Motor not running

Service switch open or missing
motor connection

Check if the motor is connected and
the connection is not interrupted (by
a service switch or other device).

Connect the motor and check the
service switch.

No mains power with 24 V DC
option card

If the display is functioning but no
output, check that mains power is
applied to the frequency converter.

Apply mains power to run the unit.

LCP Stop

Check if [Off] has been pressed.

Press [Auto On] or [Hand On]
(depending on operation mode) to
run the motor.

Missing start signal (Standby)

Check 5-10 Terminal 18 Digital
Input for correct setting for terminal
18 (use default setting).

Apply a valid start signal to start the
motor.

Motor coast signal active (Coasting)

Check 5-12 Coast inv. for correct
setting for terminal 27 (use default
setting).

Apply 24 V on terminal 27 or
program this terminal to No
operation.

Wrong reference signal source

Check reference signal: Local,
remote or bus reference? Preset
reference active? Terminal
connection correct? Scaling of
terminals correct? Reference signal
available?

Program correct settings. Check 3-
13 Reference Site. Set preset
reference active in parameter group
3-1* References. Check for correct
wiring. Check scaling of terminals.
Check reference signal.

AIC not running

Check the following for current:
* 2-70 AIC L1 Current
* 2-71 AIC L2 Current
* 2-72 AIC L3 Current

Troubleshoot the AIC (Active In-
Converter).

Motor running in wrong direction

Motor rotation limit

Check that 4-10 Motor Speed
Direction is programmed correctly.

Program correct settings.

Active reversing signal

Check if a reversing command is
programmed for the terminal in
parameter group 5-1* Digital inputs.

Deactivate reversing signal.

Wrong motor phase connection

See Checking Motor Rotation.

Motor is not reaching maximum
speed

Frequency limits set wrong

Check output limits in 4-13 Motor
Speed

High Limit [RPM], 4-14 Motor Speed
High

Limit [Hz] and 4-19 Max Output
Frequency.

Program correct limits.

Reference input signal not scaled
correctly

Check reference input signal scaling
in 6-0* Analog 1/0 Mode and
parameter group 3-1 References.
Reference limits in parameter group
3-0* Reference Limit.

Program correct settings.

Motor speed unstable

Possible incorrect parameter
settings

Check the settings of all motor
parameters, including all motor
compensation settings.

For closed-loop operation, check
PID settings.

Check settings in parameter group
1-6* Load Depen.Setting. For
closed-loop operation, check
settings in parameter group 20-0*
Feedback.

Motor runs rough

Possible over-magnetization

Check for incorrect motor settings in
all motor parameters.

Check motor settings in parameter
groups 1-2* Motor Data, 1-3* Adv
Motor Data, and 1-5* Load Indep.
Setting.
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Table 19 — Troubleshooting (cont)

SYMPTOM

POSSIBLE CAUSE

TEST

SOLUTION

Motor will not break

Possible incorrect settings in the
brake parameters. Possible too
short ramp-down times

Check brake parameters. Check
ramp-time settings.

Check parameter group 2-0* DC
Brake and 3-0* Reference Limits.

Open power fuses or circuit breaker
trip

Phase to phase short

Motor or panel has a short phase to
phase. Check motor and panel
phase for shorts.

Eliminate any short circuits
detected.

Motor overload

Motor is overloaded for the
application.

Perform startup test and verify
motor current is within
specifications. If motor current is
exceeding nameplate full load
current, motor may run only with
reduced load. Review the
specifications for the application.

Loose connections

Perform pre-startup check for loose
connections

Tighten loose connections.

Mains current imbalance greater
than 3%

Problem with mains power (See
Alarm 4 Mains phase loss
description)

Rotate input power leads into the
frequency converter 1 position: A to
B,BtoC, CtoA.

If imbalanced leg follows the wire, it
is a power problem. Check mains
power supply.

Problem with the frequency
converter

Rotate input power leads into the
frequency converter 1 position: A to
B,BtoC,CtoA.

Ifimbalance leg stays on same input
terminal, it is a problem with the unit.
Contact the supplier.

Motor current imbalance greater
than 3%

Problem with motor or motor wiring

Rotate output motor leads 1
position: Uto V, Vto W, W to U.

If imbalanced leg follows the wire,
the problem is in the motor or motor
wiring. Check motor and motor
wiring.

Problem with the frequency
converters

Rotate output motor leads 1
position: Uto V, Vto W, W to U.

If imbalance leg stays on same
output terminal, it is a problem with
the unit. Contact the supplier.

Frequency converter acceleration
problems

Motor data are entered incorrectly

If warnings or alarms occur, see List
of Warnings and Alarms on page
26. Check that motor data are
entered correctly

Increase the ramp-up time in 3-41
Ramp 1 Ramp Up Time. Increase
current limit in 4-18 Current Limit.
Increase torque limit in 4-16 Torque
Limit Motor Mode

Frequency converter deceleration
problems

Motor data are entered incorrectly

If warnings or alarms occur, see List
of Warnings and Alarms on page
26. Check that motor data are
entered correctly

Increase the ramp-down time in 3-
42 Ramp 1 Ramp Down Time.
Enable overvoltage control in 2-17
Over-voltage Control.

Acoustic noise or vibration (e.g. a
fan blade is making noise or
vibrations at certain frequencies)

Resonances, e.g. in the motor/fan
system

Bypass critical frequencies by using
parameters in parameter group 4-6*
Speed Bypass.

Turn off over-modulation in 14-03
QOvermodulation.

Change switching pattern and
frequency in parameter group 14-0*
Inverter Switching.

Increase Resonance Dampening in
1-64 Resonance Dampening.

Check if noise and/or vibration have
been reduced to an acceptable limit.
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SPECIFICATIONS

Electrical Data
MAINS SUPPLY 3X200-240 VAC

Table 20 — Mains Supply 3x200-240 V AC - Normal overload 110% for 1 minute, P1K1-P3K7

TYPE DESIGNATION P1K1 P1K5 P2K2 P3K0 P3K7
Typical Shaft Output [kW] 1.10 1.50 2.20 3.00 3.70
Typical Shaft Output [HP] at 208 V 1.50 2.00 2.90 4.00 4.90
IP20/Chassis® A2 A2 A2 A3 A3
IP55/Type 12 A4/A5 A4/A5 A4/A5 A5 A5
IP66/NEMA 4X A4/A5 A4/A5 A4/A5 A5 A5
Output Current
Continuous (3x200-240 V) [A] 6.60 7.50 10.60 12.50 16.70
Intermittent (3x200-240 V) [A] 7.30 8.30 11.70 13.80 18.40
Continuous kVA (208 V AC) [kVA] 2.38 2.70 3.82 4.50 6.00
Max. Input Current
Continuous (3x200-240 V) [A] 5.90 6.80 9.50 11.30 15.00
Intermittent (3x200-240 V) [A] 6.50 7.50 10.50 12.40 16.50
Additional Specifications
Estimated power loss at rated max. load [W}* 63.00 | 82.00 | 116.00 | 155.00 | 185.00
1P20, IP21 max. cable cross-section (mains, :
motor, brake and load sharing) [mm2/(AWG)] 4,4,4(12,12,12) (min. 0.2 (24))
IP55, IP66 max. cable cross-section (mains,
motor, brake and load sharing) [mm2/(AWG)] 4,4,4(12,12,12)
Max. cable cross-section with disconnect 6, 4,4 (10,12, 12)
Efficiency3 0.96 | 0.96 | 0.96 | 0.96 | 0.96

Table 21 — Mains Supply 3x200-240 V AC - Normal overload 110% for 1 minute, P5K5-P45K

TYPE DESIGNATION P5K5 P7K5 P11K P15K P18K P22K P30K P37K P45K
Typical Shaft Output [kW] 55 75 11.0 15.0 18.5 22.0 30.0 37.0 45.0
Jypical Shaft Output [HP] at 7.5 10.0 15.0 20.0 25.0 30.0 40.0 50.0 60.0
IP20/Chassis’ B3 B3 B3 B4 B4 C3 C3 C4 C4
IP21/NEMA 1 B1 B1 B1 B2 C1 C1 C1 C2 C2
IP55/Type 12 B1 B1 B1 B2 C1 C1 C1 C2 C2
IP66/NEMA 4X B1 B1 B1 B2 C1 C1 C1 C2 C2
Output Current
Continuous (3x200-240 V) [A] 24.2 30.8 46.2 59.4 74.8 88.0 115.0 143.0 170.0
Intermittent (3x200-240 V) [A] 26.6 33.9 50.8 65.3 82.3 96.8 127.0 157.0 187.0
ﬁ?}}ﬂ”“ous kVA (208 V AC) 8.7 11.1 16.6 214 26.9 31.7 414 515 61.2
Max. Input Current
Continuous (3x200-240 V) [A] 22.0 28.0 42.0 54.0 68.0 80.0 104.0 130.0 154.0
Intermittent (3x200-240 V) [A] 24.2 30.8 46.2 59.4 74.8 88.0 114.0 143.0 169.0
Additional Specifications
Estimated ind lossatrated | 5590 | 310.0 447.0 602.0 737.0 8450 | 11400 | 1353.0 | 1636.0
IP20 max. cable cross-section
(mains, brake, motor and load 10, 10 (8,8,-) 35,--(2,--) 35(2) 50 (1) 150 (300MCM)
sharing) [mm2/(AWG)]

IP21, IP55, IP66 max. cable

cross-section (mains, motor) 10, 10 (8,8,-) 35, 25,25 (2,4, 4) 50 (1) 150 (300MCM)
[mm2/(AWG)]

IP21, IP55, IP66 max. cable

cross-section (brake, load 16, 10, 16 (6, 8, 6) 35,-,-(2,-,-) 50 (1) 95 (3/0)

sharing) [mm2/(AWG)]

Efficiency? 09 | 096 0.96 09 | 096 | o097 097 | o097 | o097
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MAINS SUPPLY 3X380-480 V AC

Table 22 — Mains Supply 3x380-480 V AC - Normal overload 110% for 1 minute, P1K1-P7K5

TYPE DESIGNATION P1K1 P1K5 P2K2 P3KO0 P4KO0 P5K5 P7K5
Typical Shaft Output [kW] 1.10 1.50 2.20 3.00 4.00 5.50 7.50
Typical Shaft Output [HP] at 460 V 1.50 2.00 2.90 4.00 5.00 7.50 10.00
IP20/Chassis® A2 A2 A4/A5 A2 A2 A3 A3
IP55/Type 12 A4/A5 A4/A5 A4/A5 A4/A5 A4/A5 A5 A5
IP66/NEMA 4X A4/A5 A4/A5 A4/A5 A4/A5 A4/A5 A5 A5
Output Current
Continuous (3x380-440 V) [A] 3.00 4.10 5.60 7.20 10.00 13.00 16.00
Intermittent (3x380-440 V) [A] 3.30 4.50 6.20 7.90 11.00 14.30 17.60
Continuous (3x441-480 V) [A] 2.70 3.40 4.80 6.30 8.20 11.00 14.50
Intermittent (3x441-480 V) [A] 3.00 3.70 5.30 6.90 9.00 12.10 15.40
Continuous kVA (400 V AC) [kVA] 2.10 2.80 3.90 5.00 6.90 9.00 11.00
Continuous kVA (460 V AC) [kVA] 2.40 2.70 3.80 5.00 6.50 8.80 11.60
Max. Input Current
Continuous (3x380-440 V) [A] 2.70 3.70 5.00 6.50 9.00 11.70 14.40
Intermittent (3x380-440 V) [A] 3.00 3.40 5.50 7.20 9.90 12.90 15.80
Continuous (3x441-480 V) [A] 2.70 3.10 4.30 5.70 7.40 9.90 13.00
Intermittent (3x441-480 V) [A] 3.00 3.40 4.70 6.30 8.10 10.90 14.30
Additional Specifications
Estimated power J"[\S,jP 58.00 62.00 88.0 116.00 124.00 187.00 255.00
P20, IP21 e cabl cross octon 44401212, 12
sharing) [mm?/(AWG)P2 (min. 0.2 (24))

IP55, IP66 max. cable cross-section

(mains, motor, brake and load 4,4,4(12,12,12)

sharing) [mm2/(AWG))2

(I;/ilgé(érc]:gglcc? cross-section with 6,4, 4 (10, 12, 12)

Efficiency? 0.96 | o097 | 0.97 | 0.97 | 097 | o097 | 0.97
Table 23 — Mains Supply 3x380-480 V AC - Normal overload 110% for 1 minute, P11K-P90K

TYPE DESIGNATION P11K P15K P18K P22K P30K P37K P45K P55K P75K P90K
Typical Shaft Output [kW] 11.0 15.0 18.5 22.0 30.0 37.0 45.0 55.0 75.0 90.0
Typical Shaft Output [HP] at 460 V 15.0 20.0 25.0 30.0 40.0 50.0 60.0 75.0 100.0 125.0
IP20/Chassis” B3 B3 B3 B4 B4 B4 C3 C3 C4 C4
IP21/NEMA 1 B1 B1 B1 B2 B2 C1 C1 C1 C2 C2
IP55/Type 12 B1 B1 B1 B2 B2 C1 C1 C1 C2 C2
IP66/NEMA 4X B1 B1 B1 B2 B2 C1 C1 C1 C2 C2
Output Current
Continuous (3x380-439 V) [A] 24.0 32.0 37.5 44.0 61.0 73.0 90.0 106.0 147.0 177.0
Intermittent (3x380-439 V) [A] 26.4 35.2 41.3 48.4 67.1 80.3 99.0 117.0 162.0 195.0
Continuous (3x440-480 V) [A] 21.0 27.0 34.0 40.0 52.0 65.0 80.0 105.0 130.0 160.0
Intermittent (3x440-480 V) [A] 23.1 29.7 37.4 44.0 61.6 71.5 88.0 116.0 143.0 176.0
Continuous kVA (400 V AC) [kVA] 16.6 22.2 26.0 30.5 42.3 50.6 62.4 73.4 102.0 123.0
Continuous kVA (460 V AC) [kVA] 16.7 21.5 271 31.9 414 51.8 63.7 83.7 104.0 128.0
Max. input current
Continuous (3x380-439 V) [A] 22.0 29.0 34.0 40.0 55.0 66.0 82.0 96.0 133.0 161.0
Intermittent (3x380-439 V) [A] 24.2 31.9 37.4 44.0 60.5 72.6 90.2 106.0 146.0 177.0
Continuous (3x440-480 V) [A] 19.0 25.0 31.0 36.0 47.0 59.0 73.0 95.0 118.0 145.0
Intermittent (3x440-480 V) [A] 20.9 27.5 34.1 39.6 51.7 64.9 80.3 105.0 130.0 160.0
Additional Specifications
Etsﬁ'a'}‘:éendq;f"l"j;é"[\sﬁ]‘l 2780 | 3920 | 4650 | 5250 | 698.0 | 739.0 | 843.0 | 1083.0 | 1384.0 | 1474.0
IP20 max. cable cross-section
(mains, brake, motor and load 16,10, - (8, 8, -) 35,-,-(2,-,-) 35(2) 50 (1) 150 (300 MCM)
sharing) [mm2/ (AWG)]

IP21, IP55, IP66 max. cable

cross-section (mains, motor) 10, 10, 16 (6, 8, 6) | 35, 25,25 (2, 4, 4) 50 (1) 150 (300 MCM)
[mm2/(AWG)]

IP21, IP55, IP66 max.

cable cross-section 10,10, - (8, 8, -) 35,-,-(2,-,-) 50 (1) 95 (3/0)

(brake, load sharing) [mm2/(AWG)]

inY(I:tIEdrggl:ns disconnect switch 16/6 35/2 35/2 70/3/0 kcrlﬁl?’)/SO
Efficiency? 0.98 098 | 098 | o098 0.98 0.98 098 | 098 0.98 0.99
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MAINS SUPPLY 3X525-600 V AC

Table 24 — Mains Supply 3x525-600 V AC - Normal overload 110% for 1 minute, P1K1-P7K5

TYPE DESIGNATION P1K1 P1K5 P2K2 P3K0 P3K7 P4KO P5K5 P7K5
Typical Shaft Output [KW] 1.1 1.5 2.2 3.0 3.7 4.0 55 7.5
IP20/Chassis A3 A3 A3 A3 A2 A3 A3 A3
IP21/NEMA 1 A3 A3 A3 A3 A2 A3 A3 A3
IP55/Type 12 A5 A5 A5 A5 A5 A5 A5 A5
IP66/NEMA 4X A5 A5 A5 A5 A5 A5 A5 A5
Output Current
Continuous (3x525-550 V) [A] 2.6 2.9 4.1 5.2 - 6.4 9.5 11.5
Intermittent (3x525-550 V) [A] 2.9 3.2 45 5.7 - 7.0 10.5 12.7
Continuous (3x525-600 V) [A] 2.4 2.7 3.9 4.9 - 6.1 9.0 11.0
Intermittent (3x525-600 V) [A] 2.6 3.0 43 5.4 - 6.7 9.9 12.1
Continuous kVA (525 V AC) [kVA] 2.5 2.8 3.9 5.0 — 6.1 9.0 11.0
Continuous kVA (575 V AC) [kVA] 2.4 2.7 3.9 4.9 - 6.1 9.0 11.0
Max. Input Current
Continuous (3x525-600 V) [A] 2.4 2.7 4.1 5.2 - 5.8 8.6 10.4
Intermittent (3x525-600 V) [A] 2.7 3.0 4.5 5.7 - 6.4 9.5 1.5
Additional Specifications
Estimated ;’f"fgé‘}fﬁr 50 65 92 122 - 145 195 261

- i 5
?rjnza(i)nrg,aé'o?g:), I%r%rlges sér?g (I:ct;gcrj] sharing) 4, (4m|‘r11 (522' 222“1)1)2)
[mm2/(AWG)] -
- ion®
(maihs, motor- brake and lead Sharing) 4.4.4012,12,12
[mm2/(AWG)] e
Max. cable cross-section with disconnect 6,4,4(12,12,12)
Mains Disconnect Switch Included: 4/12
Efficiency3 097 | o097 [ o097 | o097 | - | o097 | o097 | o097
Table 25 — Mains supply 3x525-600 V AC - Normal overload 110% for 1 minute, P11K-P90K

TYPE DESIGNATION P11K | P15K | P18K | P22k | P30K | P37K | P45K | P55K | P75K | P90K
Typical Shaft Output [kW] 11.0 15.0 18.5 22.0 30.0 37.0 45.0 55.0 75.0 90.0
IP20/Chassis B3 B3 B3 B3 B4 B4 C3 C3 C4 C4
IP21/NEMA 1 B1 B1 B1 B1 B2 C1 C1 C1 c2 c2
IP55/Type 12 B1 B1 B1 B1 B2 C1 C1 C1 c2 c2
IP66/NEMA 4X B1 B1 B1 B1 B2 C1 C1 C1 c2 C2
Output Current
Continuous (3x525-550 V) [A] 19.0 23.0 28.0 36.0 43.0 54.0 65.0 87.0 | 1050 | 137.0
Intermittent (3x525-550 V) [A] 21.0 25.0 31.0 40.0 47.0 59.0 72.0 96.0 | 116.0 [ 151.0
Continuous (3x525-600 V) [A] 18.0 22.0 27.0 34.0 41.0 52.0 62.0 83.0 | 1000 | 131.0
Intermittent (3x525-600 V) [A] 20.0 24.0 30.0 37.0 45.0 57.0 68.0 91.0 | 110.0 | 144.0
Continuous kVA (525 V AC) [kVA] 18.1 21.9 26.7 34.3 41.0 51.4 61.9 82.9 | 100.0 | 1305
Continuous kVA (575 V AC) [kVA] 17.9 21.9 26.9 33.9 40.8 51.8 61.7 82.7 996 | 1305
Max. Input Current
Continuous (3x525-600 V) [A] 17.2 20.9 25.4 32.7 39.0 49.0 59.0 78.9 953 [ 124.3
Intermittent (3x525-600 V) [A] 19.0 23.0 28.0 36.0 43.0 54.0 65.0 87.0 | 105.0 [ 137.0
Additional Specifications
Estimated power loss at rated max. load [Wl* | 300.0 | 400.0 | 475.0 | 525.0 | 700.0 | 750.0 | 850.0 | 1100.0 | 1400.0 | 1500.0
(maihs brake and 1o5d sharing) (mma/(AWGy] | 16 10:10(6.8.8)| 35, - (2.~ 50, - (1, 9 (40)
zﬁﬂbg’f’rﬁgf;?fwmgﬁ- cable cross-section 10,10, - (8, 8,-) |35, 25,25 (2, 4, 4) 50, -, - (1, - -) 150 (300 MCM)
P20 (;gzxéﬁgﬁ:%ﬂfﬁ;ﬁ?ﬁj’gﬁma'”s* brake | 10, 10, - (8, 8, -) 35, - (2, - -) 50, -, - (1, -, -) 150 (300 MCM)

95, 70, |185, 150, 120 (350
Max. cable cross-section with disconnect 16, 10, 10 (6, 8, 8) 50, 35,35 (1, 2, 2) 70 (3/0, [IMCM, 300 MCM,
2/0, 2/0) |4/0)

With mains disconnect switch included: 16/6 3512 70300 |83 o
Efficiency3 0.98 098 | 098 | 0.98 0.98 098 | 098 | 0.98 0.98 0.98
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MAINS SUPPLY 3X525-690 V AC

Table 26 — Mains Supply 3x525-690 V AC - Normal overload 110% for 1 minute, P1K1-P7K5

TYPE DESIGNATION P1K1 P1K5 P2K2 P3K0 P4KO0 P5K5 P7K5
Typical Shaft Output [kW] 1.1 1.5 2.2 3.0 4.0 5.5 7.5
Enclosure IP20 (only) A3 A3 A3 A3 A3 A3 A3
Output Current
Continuous (3x525-550 V) [A] 21 2.7 3.9 4.9 6.1 9.0 11.0
Intermittent (3x525-550 V) [A] 34 4.3 6.2 7.8 9.8 14.4 17.6
Continuous kVA (3x551-690 V) [A] [1.6 2.2 3.2 4.5 5.5 7.5 10.0
Intermittent kVA (3x551-690 V) [A] (2.6 3.5 5.1 7.2 8.8 12.0 16.0
Continuous kVA 525 V AC 1.9 2.5 3.5 4.5 5.5 8.2 10.0
Continuous kVA 690 V AC 1.9 2.6 3.8 5.4 6.6 9.0 12.0
Max. Input Current
Continuous (3x525-550 V) [A] 1.9 2.4 3.5 4.4 5.5 8.0 10.0
Intermittent (3x525-550 V) [A] 3.0 3.9 5.6 7.1 8.8 13.0 16.0
Continuous kVA (3x551-690 V) [A] [1.4 2.0 2.9 4.0 4.9 6.7 9.0
Intermittent kVA (3x551-690 V) [A] (2.3 3.2 4.6 6.5 7.9 10.8 14.4
Additional Specifications
Esatéfrfs\}?d power loss at rated max. | 4 o 60.0 88.0 120.0 160.0 220.0 300.0

— -

Max. cable cross secion’ (nain, 6.4,4 (10,12, 12)
[mMm2J/(AWG) (min. 0.2 (24))
I(\i/ilgé(c.)r?ggg cross-section with 6,4, 4 (10, 12, 12)
Efficiency3 0.96 [0.96 [0.96 [0.96 [0.96 [0.96 [0.96

Table 27 — Mains Supply 3 x 525-690 V AC - Normal overload 110% for 1 minute, P11K-P30K

TYPE DESIGNATION P11K P15K P18K P22K P30K

High/Normal Load NO NO NO NO NO
Typical Shaft Output at 550 V [kW] 7.5 11.0 15.0 18.5 22.0
Typical Shaft Output at 690 V [kW] 11.0 15.0 18.5 22.0 30.0
IP20/Chassis B4 B4 B4 B4 B4
IP21/NEMA 1 B2 B2 B2 B2 B2
IP55/NEMA 12 B2 B2 B2 B2 B2
Output Current
Continuous (3 x 525-550 V) [A] 14.0 19.0 23.0 28.0 36.0
Intermittent (60 s overload) (3 x 525-550 V) [A] 224 20.9 25.3 30.8 39.6
Continuous (3 x 551-690 V) [A] 13.0 18.0 22.0 27.0 34
Intermittent (60 s overload) (3 x 551-690 V) [A] 20.8 19.8 24.2 29.7 37.4
Continuous kVA (550 V AC) [kVA] 13.3 18.1 21.9 26.7 34.3
Continuous kVA (690 V AC) [kVA] 15.5 21.5 26.3 32.3 40.6
Max. Input Current
Continuous (at 550 V) [A] 15.0 19.5 24.0 29.0 36.0
Intermittent (60 s overload) (at 550 V) [A] 23.2 21.5 26.4 31.9 39.6
Continuous (at 690 V) [A] 14.5 19.5 24.0 29.0 36.0
Intermittent (60 s overload) (at 690 V) [A] 23.2 21.5 26.4 31.9 39.6
Max. pre-fuses'[A] 63.0 63.0 63.0 80.0 100.0
Additional Specifications
Estimated power loss at rated max. load [W]* 150.0 [220.0 [300.0 [370.0 [440.0
g/ln%xbcr::&)s [crlr':)rﬁg]/?z%%r;z(ma|ns/motor, load sharing 35, 25, 25 (2, 4, 4)
Max. cable size with mains disconnect [mm2])/(AWG) 2 16, 10, 10 (6, 8, 8)
Efficiency3 0.98 [0.98 [0.98 [0.98 [0.98
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Table 28 — Mains Supply 3 x 525-690 V - Normal overload 110% for 1 minute, P37K-P90K

TYPE DESIGNATION P37K P45K P55K P75K P90K
High/Normal Load NO NO NO NO NO
Typical Shaft Output at 550 V [kW] 30.0 37.0 45.0 55.0 75.0
Typical Shaft Output at 690 V [kW] 37.0 45.0 55.0 75.0 90.0
IP20/Chassis B4 C3 C3 D3h D3h
IP21/NEMA 1 C2 C2 C2 C2 C2
IP55/NEMA 12 C2 C2 C2 C2 C2
Output Current
Continuous (3 x 525-550 V) [A] 43.0 54.0 65.0 87.0 105.0
Intermittent (60 s overload) (3 x 525-550 V) [A] 47.3 59.4 71.5 95.7 115.5
Continuous (3 x 551-690 V) [A] 41.0 52.0 62.0 83.0 100.0
Intermittent (60 s overload) (3 x 551-690 V) [A] 45.1 57.2 68.2 91.3 110.0
Continuous kVA (550 V AC) [kVA] 41.0 51.4 61.9 82.9 100.0
Continuous kVA (690 V AC) [kVA] 49.0 62.1 74.1 99.2 119.5
Max. Input Current
Continuous (at 550 V) [A] 49.0 59.0 71.0 87.0 99.0
Intermittent (60 s overload) (at 550 V) [A] 53.9 64.9 78.1 95.7 108.9
Continuous (at 690 V) [A] 48.0 58.0 70.0 86.0 94.3
Intermittent (60 s overload) (at 690 V) [A] 52.8 63.8 77.0 94.6 112.7
Max. pre-fuses’ [A] 125.0 160.0 160.0 160.0 -
Additional Specifications
Estimated power loss at rated max. load [W] 7400 | 9000 | 11000 | 15000 |  1800.0
Max. cable cross-section (mains and motor) [mm2])/(AWG)?2 150 (300 MCM)
?/AA?/)\;CC)gbIe cross-section (load sharing and brake) [mm2}/ 95 (3/0)
Max. cable size with mains disconnect [mmZ2]/(AWG)?2 (3%3” 27/% 72(/)0) (350 M@ISI‘, 13%% l\1/|2COM 4/0)
Efficiency? 0.98 | 0.98 | 0.98 0.98 | 0.98
NOTES:

1) For type of fuse see Fuses and Circuit Breakers.

2) American Wire Gauge.

3) Measured using 5 m screened motor cables at rated load and rated frequency.
)

4) The typical power loss is at normal load conditions and expected to be within £15% (tolerance relates to variety in voltage and cable conditions).
Values are based on a typical motor efficiency. Lower efficiency motors will also add to the power loss in the frequency converter and vice versa. If
the switching frequency is raised from nominal, the power losses may rise significantly. LCP and typical control card power consumptions are
included. Further options and customer load may add up to 30 W to the losses. (Though typically only 4 W extra for a fully-loaded control card or
options for slot A or slot B, each). Although measurements are made with state-of-the-art equipment, some measurement inaccuracy must be
allowed for (£5%).

5) The three values for the max. cable cross section are for single core, flexible wire and flexible wire with sleeve, respectively. Motor and mains cable:
300 MCM/150 mm?2.

6) A2+A3 may be converted to IP21 using a conversion kit. See also Mechanical mounting.

7) B3+4 and C3+4 may be converted to IP21 using a conversion kit. See also Mechanical mounting..
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Mains Supply Ambient Conditions

MAINS SUPPLY ENVIRONMENT

Supply terminals LLLZL3 _ P rating IPO0/Chassis, IP20'/Chassis, [P21%/
Supply voltage 200-240 V +10% Type 1, IP54/Type 12, IP55/Type 12,
Supply voltage 380-480 V/525-600 V +£10% IP66/Type 4X

Supply voltage 525-690 V £10% Vibration test 1.0g

Mains voltage low/mains drop-out:

During low mains voltage or a mains drop-out, the frequency con-
verter continues until the intermediate circuit voltage drops below
the minimum stop level, which corresponds typically to 15% be-
low the frequency converter's lowest rated supply voltage. Power-
up and full torque cannot be expected at mains voltage lower than
10% below the frequency converter's lowest rated supply voltage.

50/60 Hz + 5%
3.0% of rated supply voltage

Supply frequency

Max. imbalance temporary be-
tween mains phases

True power factor (A) > 0.9 nominal at rated load
Displacement power factor  |near unity (> 0.98)
(cos 9)

Switching on input supply L1, |Maximum 2 times/min.

L2, L3 (power-ups) < 7.5 kW
Switching on input supply L1,
L2, L3 (power-ups) 11-90 kW
Environment according to
EN60664-1

NOTE: The unit is suitable for use on a circuit capable of deliver-
ing not more than 100,000 RMS symmetrical Amperes, 240/500/

Maximum 1 time/min.

Overvoltage category IlI/pollu-
tion degree 2

600/690V maximum.

Motor Output and Motor Data

MOTOR OUTPUT (U, V, W)

Max. relative humidity

5% - 93% (IEC 721-3-3; Class 3K3
(non-condensing) during operation

Aggressive environ-
ment (IEC 60068-2-43)
H>S test

Class Kd

Ambient temperature?  |Max. 50°C (24-hour average maxi-
mum 45°C)

Minimum ambient tem- |[0°C

perature during full-

scale operation

Minimum ambient tem- [—10°C

perature at reduced per-

formance

Temperature during stor-|—25 to +65/70°C

age/transport

Maximum altitude 1000 m

above sea level without

derating

EMC standards, Emis- [EN 61800-3

sion

EMC standards, Immu- [EN 61800-3

nity

1) Only for 3.7 kW (200-240 V) 7.5 kW (400-480 V)
2) As enclosure kit for 3.7 kW (200-240 V), 7.5 kW (400-480 V)
3) Derating for high ambient temperature.

Cable Specifications

Output voltage 0 - 100% of supply voltage Max. motor cable length, 150 m
Output frequency (1.1-90 kW) [0-590 Hz! screened
Switching on output Unlimited Max. motor cable length, un- {300 m
Ramp times 1-3600 s screened

1) From software version 3.92 the output frequency of the frequency
converter is limited to 590 Hz. Contact local Carrier partner for further

information.

TORQUE CHARACTERISTICS

Starting torque (Constant torque)

Maximum 110% for 60 s!

Starting torque

Maximum 135% up to 0.5 s!

Overload torque (Constant Torque)

Maximum 110% for 60 s!

Starting Torque (Variable Torque)

Maximum 110% for 60 s!

Overload torque (Variable Torque)

Maximum 110% for 60 s

Torque rise time in VVC+ (inde-

pendent of fsw)

10 ms

1) Percentage relates to the nominal torque.
2) The torque response time depends on application and load but as a
general rule, the torque step from 0 to reference is 4-5 x torque rise

time.
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Maximum cross section to con-
trol terminals, flexible/ rigid
wire without cable end sleeves

1.5 mm2/16 AWG

Maximum cross section to con-
trol terminals, flexible wire
with cable end sleeves

1 mm?/18 AWG

Maximum cross section to con-
trol terminals, flexible wire
with cable end sleeves with
collar

0.5 mm2/20 AWG

Minimum cross section to con-
trol terminals

0.25 mm?2/24AWG

1) For power cables, see electrical data tables in the Electrical Data sec-

tion on page 33.



Control Input/Output and Control Data

PELV isolation

DIGITAL INPUTS r
Programmable digital inputs (4 (6)! +24¥8 | Control — Mains
Terminal number 18,19, 271,291, 32,33 | n
Logic PNP or NPN | |
Voltage level 0-24 V DC Hi§|1th = Motor
Voltage level, logic '0' PNP__ |<5 V DC 3 R
Voltage level, logic '1' PNP >10VDC EL:)T;;'(?: — r |
Voltage level, logic '0' NPN2  |>19V DC Rsags = DC-Bus
Voltage level, logic '1I' NPN2 (<14 VDC —
Maximum voltage on input 28 VDC . .
Pulse frequency range 0-110 kHz Fig. 43 — PELV Isolation
(Duty cycle) Min. pulse width (4.5 ms PULSE
Input resistance, R; approx. 4 kQ Programmable pulse 2/1
SAFE TORQUE OFF TERMINAL 37 34 (TERMINAL 3715~ _Terminal number pulse 29,33'/331
FIXED PNP LOGIC) Max. frequency at terminal 29, 33 | 110 kHz (Push-pull driven)
Voltage lovel 024V DC Max. frequency at terminal 29, 33 |5 kHz (open collector)
Voltage level, logic '0' PNP <4V DC Min. frequency at terminal 29, 33 |4 Hz
Voltage level’ logic '1' PNP >20V DC Voltage level See Digital Inputs section
Maximum voltage on input 28 VDC Max1murp voltage .on input 28 VDC
Typical input current at 24 V- |50 mA rms ;nfi ut r.esmtance, Ri 011k z(;&ﬁ)g)/roxf ftﬁg 1

— ulse input accuracy (0.1-1 kHz 1% o0 scale
Typical 1np1.1t current at 20 V. |60 mA rms Max. error
Input capacitance 400 nF of full

NOTE: All digital inputs are galvanically isolated from the supply voltage

(PELV) and other high-voltage terminals.

1) Terminals 27 and 29 can also be programmed as output.

2) Except Safe Torque Off input Terminal 37.

3) See Control Wiring for further information about terminal 37 and Safe
Torque Off.

4) When using a contactor with a DC coil inside in combination with Safe
Torque Off , it is important to make a return way for the current from
the coil when turning it off. This can be done by using a freewheel
diode (or, alternatively, a 30 or 50 V MOV for quicker response time)
across the coil. Typical contactors can be bought with this diode.

ANALOG INPUTS

Number of analog inputs 2

Terminal number 53,54

Modes Voltage or current

Mode select Switch S201 and switch S202

Voltage mode (S“SitCh S201/switch S202 = OFF
U

Voltage level -10 to +10 V (scalable)

Input resistance, Ri Approx. 10 kilohms

Max. voltage +20V

Current mode Switch S201/switch S202 = ON (I)

Current level 0/4 to 20 mA (scalable)

Input resistance, Ri Approx. 200 kilohms

Max. current 30 mA

Resolution for analog inputs |10 bit (+ sign)

Accuracy of analog inputs  |Max. error 0.5% of full scale

Bandwidth 20 Hz/100 Hz

The analog inputs are galvanically isolated from the supply voltage
(PELV) and other high-voltage terminals.
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Encoder input accuracy (1-11 kHz)

Max. error: 0.05%

scale

NOTES: The pulse and encoder inputs (terminals 29, 32, 33) are gal-
vanically isolated from the supply voltage (PELV) and other high-volt-
age terminals.

1) Pulse inputs are 29 and 33.

ANALOG OUTPUT

Number of programmable ana- |1

log outputs

Terminal number 42

Current range at analog output |0/4-20 mA

Mazx. load GND - analog out- 500 Ohms

put

Accuracy on analog output 0.5% of full scale
Max. error

Resolution on analog output |12 bit

NOTE: The analog output is galvanically isolated from the supply volt-
age (PELV) and other high-voltage terminals.

CONTROL CARD, RS-485 SERIAL COMMUNICATION

Terminal number 68 (P TX+, RX+), 69 (N, TX-,

RX-)

Terminal number 61 Common for terminals 68 and 69

NOTE: The RS-485 serial communication circuit is functionally sepa-
rated from other central circuits and galvanically isolated from the sup-
ply voltage (PELV).



DIGITAL OUTPUT RELAY OUTPUTS
Programmable digital/pulse 2 Programmable relay outputs |2
outpu.ts Relay 01 Terminal number 1-3 (break), 1-2 (make)
Terminal number 27,29 Max. terminal load (AC-1)! on [240 VAC, 2 A
Voltage level at digital/frequen-|0-24 V 1-3 (NC), 1-2 (NO) (Resistive
cy output load)
Max. output current (sink or (40 mA Max. terminal load (AC-15)!  [240 VAC,0.2 A
source) (Inductive load @ coso 0.4)
Max. load at frequency output |1 kilohm Max. terminal load (DC-1)! on |60 V DC, 1 A
Max. capacitive load at fre- 10 nF 1-2 (NO), 1-3 (NC) (Resistive
quency output load) :
Minimum output frequency at |0 Hz Max. terminal load (DC-13)! 124 VDC, 0.1 A
frequency output (Inductive load)
Maxi t fr t [32 kH Max. terminal load (AC-1)! on |400 VAC, 2 A
froquency output | 45 (NO) (Resisive oad)
vervoltage cat.
A f fi t [Max. : 0.1% of full scal
Rcculrac.y ° fr;quency outpu 1 ZaE)( - CTOT Lo T as Max. terminal load (AC-15)1 |240 VAC, 02 A
esolution o cquency out- 1t on 4-5 (NO) (Inductive load @
puts cosp 0.4)
1) Terminal 27 and 29 can also be programmed as input. Max. terminal load (DC-l)l on [80VDC, 2 A
NOTE: The digital output is galvanically isolated from the supply voltage 4-5 (NO) (Resistive load)
(PELV) and other high-voltage terminals. Max. terminal load (DC-13)! (24 V DC, 0.1 A
on 4-5 (NO) (Inductive load)
CONTROL CARD, 24 V DC OUTPUT
’ Max. terminal load (AC-1)! on [240 VAC, 2 A
Terminal number 12,13 4-6 (NC) (Resistive load)
Output voltage 24V +1,-3V Max. terminal load (AC-15)!  [240 VAC,0.2 A
Max. load 200 mA on 4-6 (NC) (Inductive load @
cosp 0.4)
NOTE: The 24 V DC supply is galvanically isolated from the supply volt- - EEY!
age (PELV), but has the same potential as the analog and digital inputs %2%%??:;5?&%2?@1) on |50 VDC,2A
and outputs. -
Max. terminal load (DC-13)! (24 VDC, 0.1 A
CONTROL CARD, 10 VDC OUTPUT on 4-6 (NC) (Inductive load)
Terminal number 50 Min. terminal load on 1-3 24V DC 10 mA, 24 VAC
(NO), 1-2 (NO), 4-6 (NC), 4-5 |20 mA
Output voltage 10.5V+0.5V (NO)
Max. load 15 mA Environment according to EN  |overvoltage category IIl/pollu-
NOTE: The 10 V DC supply is galvanically isolated from the supply volt- 60664-1 tion degree 2

age (PELV) and other high-voltage terminals.
CONTROL CHARACTERISTICS

Resolution of output frequency at |+ 0.003 Hz

0-590 Hz

Repeat accuracy of Precise start/ |<+ 0.1 ms

stop (terminals 18, 19)

System response time (terminals |<2 ms

18, 19, 27, 29, 32, 33)

Speed control range (open loop) |1:100 of synchronous speed

Speed control range (closed loop)|1:1000 of synchronous speed

Speed accuracy (open loop) 30-4000 rpm: error + 8 rpm

Speed accuracy (closed loop), de-|0-6000 rpm: error + 0.15 rpm
pending on resolution of feed-

back device

NOTE: All control characteristics are based on a 4-pole asynchronous
motor.
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1) IEC 60947 part 4 and 5 The relay contacts are galvanically isolated
from the rest of the circuit by reinforced isolation (PELV).

2) Overvoltage Category |l

3) UL applications 300 V AC 2A

CONTROL CARD PERFORMANCE

Scan interval [1 ms

CONTROL CARD, USB SERIAL COMMUNICATION

USB standard 1.1 (full speed)

USB plug USB type B “device”

Connection to PC is carried out via a standard host/device USB cable.

The USB connection is galvanically isolated from the supply voltage
(PELV) and other high-voltage terminals.

The USB ground connection is not galvanically isolated from protection
earth. Use only an isolated laptop as PC connection to the USB con-
nector on the frequency converter.



Connection Tightening Torques

Table 29 — Tightening of Terminals

POWER [KW] TORQUE [NM]
ENCLOSURE | 200-240v | 380480/ | 555 600 v | 525690V | MAINS | MOTOR DC BRAKE | EARTH | RELAY
500 V CONNECTION

A2 1122 1.14.0 06 06 06 18 30 06
A3 3037 | 5575 1175 1175 06 06 06 18 30 06
A4 1122 1.14.0 06 06 06 18 30 06
A5 1137 1175 1175 06 06 06 18 30 06
B1 55-11 11-18 11-18 1.8 1.8 15 15 30 06
B2 15 22-30 22-30 11-30 45 45 37 37 30 06
B3 5511 11-18 11-18 18 18 18 18 30 06
B4 15-18 22-37 22-37 1137 45 45 45 45 30 06
c 18-30 3755 3755 10.0 10.0 10.0 10.0 30 06
c2 37-45 75-90 75-90 37-90 141247 141247 12.0 14.0 30 06
c3 22-30 45-55 45-55 45-55 10.0 10.0 10.0 10.0 30 06
ca 37-45 75-90 75-90 147247 147241 12.0 12.0 30 06

1) For different cable dimensions x/y, where x < 95 mm2 and y 2 95 mmz2.

Fuses and Circuit Breakers

Use recommended fuses and/or circuit breakers on the supply side
as protection in case of component break-down inside the
frequency converter (first fault).

NOTICE: Use of fuses on the supply side is mandatory for IEC
60364 (CE) and NEC 2009 (UL) compliant installations.

Recommendations
* Fuses of the type gG

» Circuit breakers of Moeller types. For other circuit breaker
types, ensure that the energy into the frequency converter
is equal to or lower than the energy provided by Moeller
types.

Use of recommended fuses and circuit breakers ensures possible
damage to the frequency converter is limited to damages inside
the unit. For further information, contact Carrier.

The fuses below are suitable for use on a circuit capable of
delivering 100,000 Arms (symmetrical), depending on the
frequency converter voltage rating. With the proper fusing the
frequency converter Short Circuit Current Rating (SCCR) is
100,000 Arms.
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CE COMPLIANCE

Table 30 — 200-240 V, Enclosure Types A, Band C

RECOMMENDED
ENCLOSURE RECOMMENDED RECOMMENDED CIRCUIT
TYPE POWER [KW] FUSE SIZE MAX. FUSE SIZE BREAKER MAX. TRIP LEVEL [A]
(MOELLER)
] 9G-10 (1.1-1.5) ] -
A2 1.1-2.2 ots 2.3) gG-25 PKZMO-25 25
9G-16 (3)
A3 3.0-3.7 Lo gG-32 PKZMO-25 25
) 9G-25 (5.5-7.5) - ]
B3 55-11.0 e 1) gG-63 PKZM4-50 50
- 9G-50 (15) - -
B4 15.0-18.0 e ta 9G-125 NZMB1-A100 100
- 9G-80 (22) 9G-150 (22) ]
c3 22.0-30.0 K, SR NZMB2-A200 150
- aR-160 (37) aR-200 (37) ]
c4 37.0-45.0 R0 48] R 2o ag) NZMB2-A250 250
] 9G-10 (1.1-1.5) - -
A4 1.1-2.2 ot 2.3) gG-32 PKZMO-25 25
gG-10 (0.25-1.5)
A5 0.25-3.7 gG-16 (2.2-3) gG-32 PKZMO0-25 25
9G-20 (3.7)
- 9G-25 (5.5) ] .
B1 55-11.0 25255 gG-80 PKZM4-63 63
B2 15.0 9G-50 9G-100 NZMB1-A100 100
9G-63 (18.5) - -
c1 18.0-30.0 9G-80 (22) gG-160 (18.5-22) NZMB2-A200 160
aR-160 (30)
gG-100 (30)
- aR-160 (37) aR-200 (37) ]
c2 37.0-45.0 2R 200 (48] 3R250 (48] NZMB2-A250 250
Table 31 — 380-480 V, Enclosure Types A, B and C
RECOMMENDED
ENCLOSURE RECOMMENDED RECOMMENDED CIRCUIT
TYPE POWER [KW] FUSE SIZE MAX. FUSE SIZE BREAKER MAX. TRIP LEVEL [A]
(MOELLER)
] 9G-10 (1.1-3) ] -
A2 1.1-4.0 Tans 9G-25 PKZMO0-25 25
A3 5575 9G-16 9G-32 PKZM0-25 25
B3 11.0-18.0 9G-40 9G-63 PKZM4-50 50
9G-50 (22)
B4 22.0-37.0 9G-63 (30) gG-125 NZMB1-A100 100
9G-80 (37)
- 9G-100 (45) 9G-150 (45) ]
c3 45.0-55.0 957160 (2] 35180 (55) NZMB2-A200 150
] aR-200 (75) ] ]
c4 75.0-90.0 2R.o50 (o0) aR-250 NZMB2-A250 250
] 9G-10 (1.1-3) ] -
A4 1.1-4.0 SoNs @) 9G-32 PKZMO-25 25
) 9G-10 (1.1-3) ] -
A5 1175 ey 9G-32 PKZMO0-25 25
B1 11.0-185 9G-40 9G-80 PKZM4-63 63
- 9G-50 (22) - ]
B2 22.0-30.0 95859 gG-100 NZMB1-A100 100
9G-80 (37)
c1 37.0-55.0 gG-100 (45) gG-160 NZMB2-A200 160
9G-160 (55)
c2 75.0-90.0 aR-200 (75) aR-250 NZMB2-A250 250

aR-250 (90)




Table 32 — 525-600 V, Enclosure Types A, B and C

RECOMMENDED
ENCLOSURE RECOMMENDED RECOMMENDED CIRCUIT
TYPE POWER [KW] FUSE SIZE MAX. FUSE SIZE BREAKER MAX. TRIP LEVEL [A]
(MOELLER)
] 9G-10 (5.5) ] ]
A3 55.7.5 ey 9G-32 PKZMO-25 25
- 9G-25 (11) ] ]
B3 11.0-18.0 o255 o) 9G-63 PKZM4-50 50
9G-40 (22)
B4 22.0-37.0 9G-50 (30) 9G-125 NZMB1-A100 100
9G-63 (37)
- 9G-63 (45) ] ]
c3 45.0-55 10068 9G-150 NZMB2-A200 150
aR-160 (75)
c4 75.0-90.0 3R-200 (0] aR-250 NZMB2-A250 250
] 9G-10 (11-5.5) - -
A5 1175 LR gG-32 PKZMO-25 25
9G-25 (11)
B1 11.0-18.0 9G-32 (15) 9G-80 PKZM4-63 63
9G-40 (18.5)
] 9G-50 (22) ] ]
B2 22.0-30.0 S ae 59 9G-100 NZMB1-A100 100
9G-63 (37) - ]
c1 37.0-55.0 gG-100 (45) 93,{_%%63(254)5) NZMB2-A200 160
aR-160 (55)
c2 75.0-90.0 aR-200 (75-90) aR-250 NZMB2-A250 250
Table 33 — 525-690 V, Enclosure Types A, Band C
RECOMMENDED
ENCLOSURE RECOMMENDED RECOMMENDED CIRCUIT
TYPE POWER [KW] FUSE SIZE MAX. FUSE SIZE BREAKER MAX. TRIP LEVEL [A]
(MOELLER)
11 9G-6 9G-25
1.5 gG-6 gG-25
22 9G-6 9G-25
A3 30 gG-10 9G-25 PKZMO0-16 16
40 gG-10 9G-25
55 gG-16 9G-25
75 gG-16 9G-25
11.0 9G-25 (11)
15.0 9G-32 (15)
B2/B4 18.0 9G-32 (18) 9G-63 - -
220 9G-40 (22)
B4/C2 30.0 9G-63 (30) 9G-80 (30) _ _
c2/C3 37.0 9G-63 (37) 9G-100 (37) ~ _
450 9G-80 (45) 9G-125 (45)
55.0 9G-100 (55) - -
c2 5% 951198 (73] 9G-160 (55-75) - -
UL COMPLIANCE
Table 34 — 3x200-240 V, Enclosure Types A, B and C
RECOMMENDED MAX. FUSE
POWER BUSSMANN BUSSMANN BUSSMANN BUSSMANN BUSSMANN BUSSMANN
[KW] TYPE RK1 1 TYPE J TYPE T TYPE CC TYPE CC TYPE CC
11 KTN-R-10 JKS-10 JIN-10 FNQ-R-10 KTK-R-10 LP-CC-10
15 KTN-R-15 JKS-15 JIN-15 FNQ-R-15 KTK-R15 LP-CC-15
22 KTN-R-20 JKS-20 JIN-20 FNQ-R-20 KTK-R-20 LP-CC-20
3.0 KTN-R-25 JKS-25 JIN-25 FNQ-R-25 KTK-R-25 LP-CC-25
37 KTN-R-30 JKS-30 JIN-30 FNQ-R-30 KTK-R-30 LP-CC-30
5575 KTN-R-50 JKS-50 JIN-50 _ _ _
11.0 KTN-R-60 JKS-60 JIN-60 _ _ _
15.0 KTN-R-80 JKS-80 JIN-80 _ _ _
18.5-22.0 KTN-R-125 JKS-125 JIN-125 _ _ -
30.0 KTN-R-150 JKS-150 JIN-150 _ _ _
37.0 KTN-R-200 JKS-200 JIN-200 _ _ _
45.0 KTN-R-250 JKS-250 JIN-250 _ _ _
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Table 35 — 3x200-240 V, Enclosure Types A, B and C

RECOMMENDED MAX. FUSE

POWER SIBA LITTLE FUSE SZE:v%lsz sﬁ-lE:valsz BUSSMANN | LITTEL FUSE sﬁf‘v?ﬁﬁ} sli-lE:vvl\Anﬁ_T
[KW] TYPERK1 | TYPE RK1 e | YT, | TYPE JFHR22|  JFHR2 rae J
11 5017906-010 | KLN-R-10 ATM-R-10 A2K-10-R FWX-10 Z Z HSJ-10
15 5017906-016 | KLN-R-15 ATM-R-15 A2K-15-R FWX-15 Z _ HSJ15
22 5017906-020 | KLN-R-20 ATM-R-20 A2K-20-R FWX-20 Z _ HSJ-20
3.0 5017906-025 | KLN-R-25 ATM-R-25 A2K-25-R FWX-25 Z _ HSJ25
37 5012406-032 | KLN-R-30 ATM-R-30 A2K-30-R FWX-30 _ _ HSJ-30
5575 5014006-050 | KLN-R-50 _ A2K-50-R FWX-50 _ _ HSJ-50
11.0 5014006-063 | KLN-R-60 Z A2K-60-R FWX-60 - Z HSJ-60
15.0 5014006-080 | KLN-R-80 Z A2K-80-R FWX-80 Z _ HSJ-80
18.5:22.0 | 2028220-125 | KLN-R-125 Z A2K-125-R FWX-125 Z _ HSJ-125
300 2028220-150 | KLN-R-150 Z A2K-150-R FWX-150 255150 A25X-150 HSJ-150
37.0 2028220-200 | KLN-R-200 Z A2K-200-R FWX-200 L255-200 A25X-200 HSJ-200
45.0 2028220-250 | KLN-R-250 Z A2K-250-R FWX-250 255-250 A25X-250 HSJ-250

1. KTS-fuses from Bussmann may substitute KTN for 240 V frequency

converters.

2. FWH-fuses from Bussmann may substitute FWX for 240 V frequency

V frequency converters.

3. ABKR fuses from FERRAZ SHAWMUT may substitute A2KR for 240

4. A50X fuses from FERRAZ SHAWMUT may substitute A25X for 240

converters. V frequency converters.
Table 36 — 3x380-480 V, Enclosure Types A, B and C
RECOMMENDED MAX. FUSE
POWER BUSSMANN BUSSMANN BUSSMANN BUSSMANN BUSSMANN BUSSMANN
[KW] TYPE RK1 TYPE J TYPET TYPE CC TYPE CC TYPE CC
1.1 KTS-R-6 JKS-6 JJS-6 FNQ-R-6 KTK-R-6 LP-CC-6
1.5-2.2 KTS-R-10 JKS-10 JJS-10 FNQ-R-10 KTK-R-10 LP-CC-10
3.0 KTS-R-15 JKS-15 JJS-15 FNQ-R-15 KTK-R-15 LP-CC-15
4.0 KTS-R-20 JKS-20 JJS-20 FNQ-R-20 KTK-R-20 LP-CC-20
55 KTS-R-25 JKS-25 JJS-25 FNQ-R-25 KTK-R-25 LP-CC-25
75 KTS-R-30 JKS-30 JJS-30 FNQ-R-30 KTK-R-30 LP-CC-30
11.0-15.0 KTS-R-40 JKS-40 JJS-40 - -
18.0 KTS-R-50 JKS-60 JJS-50 - -
22.0 KTS-R-60 JKS-80 JJS-60 - -
30.0 KTS-R-80 JKS-100 JJS-80 — -
37.0 KTS-R-100 JKS-125 JJS-100 — -
45.0 KTS-R-125 JKS-150 JJS-125 - -
55.0 KTS-R-150 JKS-200 JJS-150 - -
75.0 KTS-R-200 JKS-200 JJS-200 - -
90.0 KTS-R-250 JKS-250 JJS-250 - -
Table 37 — 3x380-480 V, Enclosure Types A, B and C
RECOMMENDED MAX. FUSE
POWER | SIBA - |LTTLEFUSE| Siawmur | suawmur | BUSSMANN | Sliwuir | snawmyr | LITTELFUSE
TYPE CC TYPE RK1 J JFHR2!
1.1 5017906-006 KLS-R-6 ATM-R-6 ABK-10-6 FWH-6 HSJ-6 - -
1.5-2.2 5017906-010 KLS-R-10 ATM-R-10 ABK-10-R FWH-10 HSJ-10 - -
3.0 5017906-016 KLS-R-15 ATM-R-15 ABK-15-R FWH-15 HSJ-15 - -
4.0 5017906-020 KLS-R-20 ATM-R-20 ABK-20-R FWH-20 HSJ-20 — -
55 5017906-025 KLS-R-25 ATM-R-25 ABK-25-R FWH-25 HSJ-25 — -
7.5 5012406-032 KLS-R-30 ATM-R-30 ABK-30-R FWH-30 HSJ-30 — —
11.0-15.0 5014006-040 KLS-R-40 - ABK-40-R FWH-40 HSJ-40 - -
18.0 5014006-050 KLS-R-50 - ABK-50-R FWH-50 HSJ-50 - -
22.0 5014006-063 KLS-R-60 - ABK-60-R FWH-60 HSJ-60 - —
30.0 2028220-100 KLS-R-80 - ABK-80-R FWH-80 HSJ-80 — -
37.0 2028220-125 | KLS-R-100 - ABK-100-R FWH-100 HSJ-100 — -
45.0 2028220-125 | KLS-R-125 - ABK-125-R FWH-125 HSJ-125 — -
55.0 2028220-160 | KLS-R-150 - ABK-150-R FWH-150 HSJ-150 - -
75.0 2028220-200 | KLS-R-200 - ABK-200-R FWH-200 HSJ-200 A50-P-225 L50-S-225
90.0 2028220-250 | KLS-R-250 - ABK-250-R FWH-250 HSJ-250 A50-P-250 L50-S-250

1. Ferraz-Shawmut A50QS fuses may substitute A50P fuses.
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Table 38 — 3x525-600 V, Enclosure Types A, B and C

RECOMMENDED MAX. FUSE
LITTEL FERRAZ- FERRAZ-
POWER BUSSMANN BUSSMANN BUSSMANN BUSSMANN | BUSSMANN | BUSSMANN SIBA
[KW] TYPE RK1 TYPE J TYPE T TYPE CC TYPE CC TYPECC | TYPERK1 | ryhemk1 | SwpE Bt | SHAWMUT
1.1 KTS-R-5 JKS-5 JJS-6 FNQR-5 | KTKR-5 | LP-cC5 | 0129 |kis-R-005| A6K5-R | HSJ-6
1522 | KTS-R-10 | JKS-10 JJS-10 | FNQR-10 | KTK-R-10 | LP-cC-10 | 077308 ki s.R-010| A6K-10-R | HSJ-10
3.0 KTS-R-15 |  JKS-15 JS-15 | FNQ-R-15 | KTK-R-15 | LP-CC-15 | 2037906 | s R-015| A6K-15R | HSJ-15
4.0 KTS-R-20 JKS-20 JJS-20 | FNQ-R20 | KTKR-20 | LP-cC-20 | 017906 |k s.R-020| A6K-20-R | HSJ-20
55 KTS-R-25 JKS-25 JS25 | FNQ-R25 | KTKR-25 | LP-cC-25 | 2017906 |k s R-025| A6k-25R | HSJ-25
75 KTS-R-30 JKS-30 JJS-30 | FNQ-R30 | KTKR-30 | LP-cC-30 | 017906~ |k s.R-030| A6K-30-R | HSJ-30
11.0-150 | KTS-R-35 | JKS-35 JJS-35 - - - S01206" |KLS-R-035| ABK-35R | HSJ-35
18.0 KTS-R-45 JKS-45 JJS-45 - - - S019006- | kLs-R-045| A6K-45-R | HSJ-45
220 | KTS-R50 | JKS-50 JJS-50 - - - S019006- | KLS-R-050| ABK-50-R | HSJ-50
30.0 KTS-R-60 JKS-60 JJS-60 - - - S018006- | KLS-R-060| ABK-60-R | HSJ-60
37.0 KTS-R-80 JKS-80 JJS-80 - - - S01#006- | KLS-R-075| A6K-80-R | HSJ-80
450 | KTS-R-100 | JKS-100 JJS-100 - - - S01%006- | KL 5-R-100| ABK-100-R | HSJ-100
550 | KTS-R-125 | JKS-125 JJS-125 - - - 2028220~ | k1.S-R-125| ABK-125-R| HSJ-125
750 | KTS-R-150 | JKS-150 JJS-150 - - - 2028220~ | k1 S-R-150 | AGK-150-R | HSJ-150
900 | KTS-R175 | JKS-175 JJS-175 - - - 2028220- | (| S-R-175| AGK-175-R | HSJ-175
Table 39 — 3x525-690 V, Enclosure Types A, B and C
RECOMMENDED MAX. FUSE
POWER BUSSMANN BUSSMANN BUSSMANN BUSSMANN BUSSMANN BUSSMANN
[KW] TYPE RK1 TYPE J TYPE T TYPE CC TYPE CC TYPE CC
11 KTS-R-5 JKS5 1JS-6 FNQ-R5 KTK-R-5 LP-CC5
1522 KTS-R-10 JKS-10 JJ5-10 FNQ-R-10 KTK-R-10 LP-CC-10
3.0 KTS-R15 JKS-15 JJS-15 FNQ-R-15 KTK-R-15 LP-CC-15
40 KTS-R-20 JKS-20 11520 FNQ-R-20 KTK-R-20 LP-CC-20
55 KTS-R-25 JKS25 JJS25 FNQ-R-25 KTK-R-25 LP-CC-25
75 KTS-R-30 JKS-30 1J5-30 FNQ-R-30 KTK-R-30 LP-CC-30
11.0-15.0 KTS-R-35 JKS-35 JJS-35 _ Z _
18.0 KTS-R-45 JKS-45 JJS-45 _ Z _
22.0 KTS-R-50 JKS-50 JJS-50 _ Z _
300 KTS-R-60 JKS-60 JJ5-60 _ _ _
37.0 KTS-R-80 JKS-80 1J5-80 Z Z Z
45.0 KTS-R-100 JKS-100 JJS-100 Z Z Z
55.0 KTS-R-125 JKS-125 JJS-125 _ Z Z
75.0 KTS-R-150 JKS-150 JJS-150 _ Z _
90.0 KTS-R175 JKS-175 JJS-175 _ Z _
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Table 40 — 3x525-690 V, Enclosure Types B and C

RECOMMENDED MAX. FUSE
FERRAZ- FERRAZ.
POWER MAX. BUSSMANN | BUSSMANN | BUSSMANN SIBA LITTELFUSE | SHAWMUT | JERREE
o PREFUSE E52273 E4273 E4273 E180276 E81895 E163267/ e
[A] RK1/JDDZ J/JDDZ T/JDDZ RK1/JDDZ | RK1/JDDZ E2137 iy
RKA1/JDDZ
11.0-15.0 30 KTS-R-30 JKS-30 JKJS-30 | 5017906-030 | KLS-R-030 | A6K-30-R HST-30
18.5 45 KTS-R-45 JKS-45 JKJS-45 | 5014006-050 | KLS-R-045 | A6K-45-R HST-45
30.0 60 KTS-R-60 JKS-60 JKJS-60 | 5014006-063 | KLS-R-060 | A6K-60-R HST-60
37.0 80 KTS-R-80 JKS-80 JKJS-80 | 5014006-080 | KLS-R-075 | A6K-80-R HST-80
45.0 90 KTS-R-90 JKS-90 JKJS-90 | 5014006-100 | KLS-R-090 | A6K-90R HST-90
55.0 100 KTS-R-100 JKS-100 JKJS-100 | 5014006-100 | KLS-R-100 | A6K-100-R HST-100
75.0 125 KTS-R-125 JKS-125 JKJS-125 | 2028220-125 | KLS-R-150 | AGK-125R HST-125
90.0 150 KTS-R-150 JKS-150 JKJS-150 | 2028220-150 | KLS-R-175 | AGK-150R HST-150
Power Ratings, Weight and Dimensions
Table 41 — Power Ratings, Weight and Dimensions
ENCLOSURE A2 A3 A4 A5 B1 B2 B3 B4 | cC1 c2 c3 | ca
200-240v 1122 3.0-3.7 1122|1137 | 55141 | 15 | 5511 | 15-18 | 18-30 | 37-45 | 22-30 | 37-45
Rated |380-480/ 1.1-4.0 55-7.5 1.1-40 [ 1175 | 11418 | 22:30 | 11-18 | 22-37 | 37-55 | 75-90 | 45-55 | 75-90
Power |500v
kW]  [525-600v 1175 1.1-75| 1118 | 22-30 | 11-18 | 22-37 | 37-65 | 75-90 | 45-55 | 75-90
525-690v 1175 11-30 1137 37-90 | 45-55
21/55/ | 21/55/
21/55/ | 21/55/ o o
P 20 21 20 21 | 55/66 | 55/66 | 66 66 20 20 1,96 11,8, 20 20
NEMA Chassis| Type 1 |Chassis| Type 1 |Type 12| Type 12| Type 1/ | Type 1/ | Chassis |Chassis| ‘Y75 1| 1YP® 1| Chassis| Chassis
Type 12| Type 12 yp yp
12 12
Height [mm]
;'Ig't%ht ofback (Al 268 | 375 | 268 | 375 | 390 | 420 | 480 | 650 | 399 | 520 | es0 | 770 | 550 | ee0
Height with de-
coupling plate _ _ _ _
goupling plate |zl 374 374 420 | 595 630 | 800
cables
Distance
between a| 257 | 350 | 257 | 350 | 401 | 402 | 454 | e24 | 380 | 495 | 648 | 739 | 521 | 631
mounting holes
Width [mm]
\r;\l/;?éh ofback gl 9o 90 130 | 130 | 200 | 242 | 242 | 242 | 165 | 230 | 308 | 370 | 308 | 370
Width of back
platewithone C |B| 130 | 130 | 170 | 170 242 | 242 | 242 | 205 | 230 | 308 | 370 | 308 | 370
option
Width of back
platewithtwo C |B| 150 | 150 | 190 | 190 242 | 242 | 242 | 225 | 230 | 308 | 370 | 308 | 370
options [mm]
Distance
between b| 70 70 110 | 110 | 171 | 215 | 210 | 210 | 140 | 200 | 272 | 334 | 270 | 330
mounting holes
Depth
Depth without
R cl 205 | 207 | 205 | 207 | 175 | 200 | 260 | 260 | 249 | 242 | 310 | 335 | 333 | 333
With option ABB [C| 220 | 222 | 220 | 222 | 175 | 200 | 260 | 260 | 262 | 242 | 310 | 335 | 333 | 333
Screw holes [mm]
c[ 80 | 80 | 80 80 | 825 | 825 | 12 12 8 125 | 125
d 211 | 211 | 211 | 211 | 212 | 212 | 219 | 219 | 12 219 | 219
e| @55 | @55 | @55 | @55 | @65 | 265 | @9 29 | 68 | 85 | 29 | @9 | 85 | 85
[ 9 9 65 | 65 6 9 9 9 79 15 98 | 98 17 17
Max. weight [kg] | 4.9 53 6.6 7.0 o7 | B3| 23 27 12 | 235 | 45 65 35 50
Front cover tightening torque [Nm]
Plastic cover (low Click Click - - Click | Click | Click | click | Click | click | 20 | 20
g"se)ta' cover (IP55/ - - 15 15 22 22 - - 22 | 22 | 20 | 20
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APPENDIX

Symbols, Abbreviations and Conventions

AC Alternating Current

AEO Automatic Energy Optimization
AWG American Wire Gauge

AMA Automatic Motor Adaptation
°C Degrees Celsius

DC Direct Current

EMC Electro Magnetic Compatibility
ETR Electronic Thermal Relay

FC Frequency Converter

LCP Local Control Panel

MCT Motion Control Tool

IP Ingress Protection

IMN Nominal Motor Current

fmN Nominal Motor Frequency
VIN Nominal Motor Power

UmN Nominal Motor Voltage

PM Motor Permanent Magnet Motor
PELV Protective Extra Low Voltage
PCB Printed Circuit Board

PWM Pulse Width Modulated

ILim Current Limit

linv Rated Inverter Output Current
RPM Revolutions Per Minute
Regen Regenerative Terminals

Ns Synchronous Motor Speed
Tum Torque Limit

| MAX The Maximum Output Current
IN The Rated Output Current Supplied by the Frequency Converter
CONVENTIONS

Numbered lists indicate procedures.

Bullet lists indicate other information and description of
illustrations.

Italicized text indicates:
 cross reference
e link
e parameter name
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Parameter Menu Structure

3|35 XEW B/0EX |euia]

3[EIS U B/DEX [BUILIS |

Nding g/OEX [BUILIS |

8/0£X nding Gojeuy

1334 inching Bojeuy

1253l INoIwi| INCING 7 (Ul |
|onuo’y sng INdIng 7 [eulls |
3[eag ey Inding 7 [euwss )|
3235wy Inding 7 [euwis |
nding 7y [eus |

T inding Gojeuy

©IFF A TL/OEX WL

JuEsUOT Wil J3YY 7 1/0EX W)
an[ep qp324743Y YOIH 7 1/0EX W)
In[ep "qP324/43Y MOT TL/OEX "WISL
abeyop YBIH Z1/0EX [eUlLIS |
abelop Mo Z1L/DEX [BUILLIS |
TL/0EX ndu| Bojeuy

OIIF A | LJOEX Wi

JuesUoT Wil I3YY | /OEX WiR)
an[ep qpP324743Y YOIH | L/0EX W3]
anep "qpa34/43Y MOT | L/OEX "WISL
abeyop YBIH | L/OEX [eUlLLIS ]
30eOp MOT LL/OEX [BUILIZ L
LL/DEX Indu| Bojeuy

0137 3AI 9 |eullz ]

JUEISUIOT) 31| 1Y S [eUILLR ]
anjep "qpa34/43Y UBH #5 [euluus |
aN[e 'qP334/19Y MOT S [EUILLIS |
auny Yybiy #9 (Ui

JU2UNT MOT $5 [eUILLS |

30eYOp YBIH §5 [euluiz |

30eYo) MO 9 [EUILIZ |

5 indu] Bojeuy

0J37 3AIN £9 |BUlLUz ]|

JUBISUOT) SWI] J3YI4 £5 [BUILLZ ]
anep "qp324/43Y YBIH g9 [euiuia|
3n[ep qpP334/£4RY MOT €5 [RUILIS |
w2un]) ybiy g9 [euiwis |

JUSUNT MOT ES [BUILLIS |

abelop ybIy £5 euLLS ]

abeyjo), MO £9 [EUILIS |

£5 Indu| Bojeuy

Uooun o3| 0137 A apopy =114
uonoung INoawl] o137 a1

BWI| 03I 0I3F 31

apoly /| Bojeuy

1353ld noswn| 9/0EX# IND 35|nd
|onuo’ sng 9/0EXE IND 35nd
135214 NOJMWI] £7# ING 3s|ng
[enuo] sng 67# IO 35|Nnd
1353 NOIWN /7# NG 35|Ng
jeRuoy sng /74 Ing 35|nd
jonquay sng Aejay 5 |eubig
pajjonuo) sng

AejaQ 1auuoday del) 4HY
suondp 0/l

9/0xX# baiq xepy inding as|ng

799
199
09-9
*i
559
¥3-9
£5-9
759
159
05-9
59
L9
-9
St-9
-9
179
09
9
LE-9
9E-9
SE-9
¥E-9
LE-9
0£-9
«£9
[T-9
97-9
579
-9
£7-9
-9
1z-9
0Z-9
+L9
L1-9
91-9
S1-9
¥l-9
£1-9
L9
LL-9
0L-9
«1-9
Z0-9
L0-9
00-9

86-5
L1675
96-5
56-9
765
£6-5
06-5
#6-9
08-5

295

3|geuep Inding 3sing 9/DEY [BUILL3]
G7# baig xepy nding as|ng
3|geuey, nding 3sing 67 [BULLS ]
[T# baig xepy inding 3s|ng
algeue, nding 3sing 47 [BULLS ]
nding asingd

EE# JUBISUOT) 3w] iy 35|ng
3N|EA "qP234743Y YBIH £E WSl
SN[EA "qpa34/43Y MO EE "Wis]
fauznbaig ybiy £F wus]
fousnbaig mo £ W)

674 BISUOT) Jw] I I5|Nd
3N|EA "qP224743Y YBIH f7 WL
SN[EA "qpa34/43Y Mo G "Wi=]
fauanbaig ybiy 7 w3
fousnbaig Mo §7 W)

wndu) aspng

Aejay ‘Aeaq B0

Kepzy “Kejzq up

A=y uonoung

shejay

(101 82W) IO 1610 L/DEX WL
(101 @2w) o 161g 9/DEX WL
nding [enbig 67 |euiz ]
nding [eRbIg /7 [euiia]
sinding |enbig

doig 2jeg JE [PulLIR |

nduy [eubig F/0EX euus |
nduy [eubig £/0EX euLS |
nduy (2B Z/DEX [eui= |
anduj [epbig g€ [eulul |

anduj [epbig 7g [euiuia |

nduj jeubig g7 [euilz ]

wnduy jenbig 7 [eunia]

nduy jepbig g [eunz)

nduy jeubig g [eunulz ]

synduj [eybig

SPOW 6T [eulwi=]

SPOW LT [eulwis]

apo O/ [eubig
apow @/ [eMbIg

[zH] o] paads ssedAg
[Wdy] oL paads ssedig
[zH] woi4 paads sseddg
[WdH] woiq paads sseddg
ssedig paads

uonIung 3seyd Jojop Buissiy
YBIH ypeqpaad Buiuiep
Mo yoegpas4 Buiiegy
ybiy =ousiagay Duuepy
mo asuzsagEy Buepy
ybiH paadg Duiuiesy

Mo pasdg Duiuey

YoiH yusuny Suiuiegy
Mo JusLnyy Guiuiepy
sBuiusep “lpy

Aouznbaiq inding xeyy

Huwur usuny
3popy Joles2uan ywr anbio|
3poy Joopy ] 2anbio|
[zH] mwin ybiy pasds 1010y
[Widy] wwn ybiy paads 1010

[Wdy] 1wr] Mo pa=ds iojop
uonoaa] pasdg Jojop
Sy 1030l

sDUILIRY / ST

ejaq dwey

LU winuaiugy

LU winwixeyy

240353y Jamog

3un) duey

azig daig

2|0 [eubig

2w dp dwey Buiuelg
S| duwey doig yong
3w dwey o

sdwey 12430

awi] umog dwey 7 dwey
awi) dn dwey 7 dwey
7 dwey

awi) umog dwey | dwey
awn) dn dwey | dwey
| dwey

[wdul pa=ds Bor

BUNOS £ 3DURI3JSY
IMNOS 7 33UI43Y
IMNOS | 3UI4SY
ERlIEIETETIET LR ELEVR )
25 2oUISY

[zH] paads Bor
2dU13Y 1esalg
S32UIIRYY

UcOIUNS 33U21343Y
23UISJY WnLIXely
20U2UJ2Y WnuIuy
BTy EERTTENETEN

sl ue4 [euwsaixg I01oW
VAL UOiI033004 [euiay] 1010y
9l aumesaduwa ] 1010
vl [zH] Mo paads dug
£lv [Wdy] moT paads dug
ZI-v  [zH] doag e uonoung Joy paads Uiy

LI [Wdyl do3s 32 uorpung oy paads iy

0l-¥ dos je uonounyg
<L siuaunsnipy doig
. duj 03 3w xepy Mels 1ossaudwo)
S6E [zH] pa=ads xepy Mels 1ossaudwo)
6£ [Wdy] pa=ds xepy Heig sossudwe)
£6-€ He3g Buidly
[{ig3 uonouny e
L6E fejag verg
06-€ Spo uEs Wd
«6°E sjuaunsnipy Melg
78§ paadg Mo 38 Ju20n7) Uy
18-f juElsuoTy 2w Buuzdwe 33usUOs3Y
08-£ Duluaduie] soueU0s3ay
#8-€ wesuo]) 2wl uonesuzdwoy dig
T5-E uonesusdwo’)
15€ uenesuadwo) peo] paads ybiy
*5-F uonesuadwony peo paads mo
[4 a3 Bumas ‘uadag peol
£ fauznbaiy sasing 153 pelsk|4
€ wauny s3sing 153 welsily

61-f  [2H] Buisnaubeyy |euuop paads uiy

£1-€  [Ndy] Buisnaubeyy |euuop paads uiy
g1-£ paadg o437 Je uonesgaubely Jojop

153 Gumas “dapuj peo
Fl-E UIgD) U0IDala3(] uoiisod
El-€ Wdd 0001 ¥ 4W3 ¥~eg
LI-£ s3j0d 1010
0l-€ (P7) 22UENpU)| SIXE-P
sl-€ (24y) =duEIsISIY 5507 UoI|
Fi-E (yy) 2oueldeay uepy
£0-§ () 2ouelsisay 1010y
Z0E (5Y) =oumIsIsay JolElS
0 BlE( JOIOW APY

#0-9 sdwey / 20USIRJaY 54 F (wIWY) uonexdepy Jojopy Jnewoiny
[oaucy) F0BYOA-IRAD  f|-F 3I3YD) uoneloy 1010w

SNy K Iyelq Y 91-7 anbio)] pajey Uo7y 1010RY

£ WD ey Sl paads [eulio 1010p
19+ Suuoluoly Jamod ayelg  g1-F Ua1N7) 1010RY
19+ (M) 1w Jamod axeig  FIE fouanbauq 1010py
09+ (wyo) so1sisay ayelg |17 abeyjop, 10101y
¥ ucioung ayelg QL€ [dH] 1=mad 1010
85 Pung AB1sug ajerg 17 L] s=mog 1030
I5F Swi bupjed /07 e Joloy
99-F wsuny Supped  9p-f “15UCD W I3y 0eyop
S5 [zH] paads up D axeug DA YO IsU07) B sy paads ybiy
cnd [Wddl paads uj i) axeig DA €07 ISUCD B IRYi4 paads ma
£ Swil Buseg > 707 ulery Buidweq
oy 4 uaung aeig 3q 10 Wd +IAA
e aung 183Y4/PI°H Oa 007 UOONIISUOT) 1010
05 SeIg-20 0 uonaajag Jolop
s I or21q 520D
6L IUN0S J0ISILIBY ] £6-| sJnsualoeley) anbio)

L6-1 3pop uoneinbyuoy
sbumeg |esauany

IOJOf pue peo

181 JNOpE3Y 31| pue 3180
981 sfeq Buppop-uoN |eUClIPPY
7el sheq BuppIop) (eUOBIPPY
18-L skeqy Bunpopy
08-L yne4 o)y
31 U3 FWLRWIWNG/ |50
6L-1 Vel BWLIBWIWING /15
21 FWLRWWNS /150
i1 Jeuuoq 3un|
£l Jewnioy 3jeg
il 3wnj pue jeq
-1 sbumag Yo
0s-1 puomMmsseqd 55332y sng
L1 paomsseqd
991 O/M NUSWY [BUDSIaY O3 55200Y
oo promssed nuspy |euosiag
-1 PIOMSSEZ O/M NUIY WIERy O] 55300%
91 PlOMSSE4 NUIWY wiepy
ol piomssed
151 Adoy dn-ag
051 fdoy dJ1
-3 aneg/fdo3y
651 do] uo L=y [ssedig aauq]
251 dD1 uo £3y pEs2y/m0]
5L dJ7 uo A=y [1@sad]
151 dD1 uo Ay [uo ony]
051 d27 ue A=y Lol
#5L d ue A3y [uo puey]
91 pedfay 411
0F-L € wa) Aedsig
6E-L 7 wa) Aeidsig
LEL L 2] Aejdsig
9E-1 =N[eA XEJY INopeEa)y WolsnD
mmu_. u_.._m__,— _.__E -:Oﬂmum EO-m_..U_

Le-L UM INOpE3Y LWolsny

0E-L inopeay woisny 47
SE-L nuapy [euosiad Ay
6-1 abueq g aun Aedsig
871 abueq 7 aun Aejdsig
-l llews g°| 3ur] Lejdsig
St-l llews g°| 3ur] ejdsig
-l llews || aur] fejdsig
£7-1 Keidsig a0
-l |puuey) ¢ sdn-1ag "Goug nopeay
Lzl sdn-135 p3jul nopesy
0Z-1 03 pajur] dn-3g siy|
ol dn-12g Guiuwelbolg
L1-1 dn-135 ALY
91-1 suonesadg dn-1ag
Si-L uun 2pop e
-1 dn-1zmod 1e 23835 Bunesady
«l-L sbuag [eucibay
ol-1 Hup pasds Jojoy
+1-1 abenbue
90-L sbumag diseg

eydsiq / uonesadp

150
05-0
=50
S0
-0
3]
0
-0
00
=0
6E-0
8E-0
LE0
TE0
LE-D
0E-0
=E0
SZ-0
-0
£T-0
[dai]
Lz-0
0Z-0
Prail
Fl-0
EL-0
[ ]
L-0
0l-0
=10
S0-0
¥0-0
£0-0
00
L0-0

Fig. 44 — Parameter Menu Structure

48



3|0uy 1010y
|ewiay | oo
[Wdy] pa=ds
[wp] =nbao)

[26] Aausnbaiyg
WALND J010py
fauanbaiy
afeyop 1010
[dy] s=mog

[n] J=amog
snjels JoRoW
NOpESY WOISND)
[96] 3njEp MRy urel
PJOpN SNIEIG

[o] @oumugay
[uun] 2auauagy

PIOA [0BUCT
snelg [eiaUan)
sjnopeay ejeq

elepelaly Jaaweled
UoneIYIUSP| 3A1QJ
s1a13Weled payIpoR
sialRuieied pauyag

oju] Jajaweled

sinoy Buluuny ueq 1as314
sinoy Suluuny uey

Il ®1eq Gunessdo

uolsiap s uondg g 1o|g
g 10/5 w uondp

UoIsIZA MS uoRdo Y 1915
¥ 1ojg w uondp

op |eusg uondp

op Buuzps) uondQ
uoisiap Mg uondg
paunopy uondp

uzp| uondg

SWeUS|I4 AISD

awep JIopuap

THN Jopusp

I3quIny [eUaS pieD) Jamogd
Jaquiny [euss 1auRAucT) Auanbaly
pJe] lamod a1 Ms

pieD) [onuo) gl Ms

ON Pl dO1

ON Duu2pip pied) Jamogd
op Buuspig 1suaauoT) Axuanbaiy
Buing apoladf] [enjoy
Buwgg apoaadf] pasRpIQ
UoISI3 N BIEMYOS

abeyop

uoIpPag J2Mog

adA| 34

uopesynuUIp| 3ALQ

3wl pue 3jeq Go7 wuepy
awn) o7 wuey

anjep, :6o7 wuepy

apo) Joug :Bo wuepy
G0 wuepy

awi| pue e( :Boj JuoIsiH

0Z-91
BL-51
£1-91
91-91
5191
-9l
£1-91
191
L1-91
01-91
=1-91
60-91
50-91
£0-91
091
10-91
0031
=0-91

66-51
86591
£6-91
Z6-91
=651
18-51
08-51
=B-5l
£L-91
L5l
L£-51
0£-51
£9-91
795l
1951
09-51
#9-51
655l
9551
55791
£551
15-51
0551
6%l
Bir-5l
-5l
oF-al
st-al
-5l
£r-al
r-al
1¥-51
05l
-5l
£E-al
ZE-al
1E-51
0g-5l
=£-51
£C-al

2w :bo7 JuolsiH

anjep 6o JucIsIH

23 6o Juoysiy

Bo7 2uoasiy

1566u] su0)eg sajdwes

spoly Bwbboq

sy 13660

|erusiu) Buib6a

aunog Bubbo

sbumag 6o eeq

SUBIS 40 13quInp

12wno) sinoy Buiuuny 1353y
1IUno]) Yy 1253y

53O J3A0

sdwa) 1=nQ

s,dpn ssmog

JUNCT YA

sinoH Buiuuny

sinoy Bungesadg

eyeq] Gunesadg

UOIELIOU] SAL]

2427 3ne4

sbumyag yneq

TUSNT 18I PEOPSAD "AU|
pEROPBAQ BUSAU| 18 LOnIung
aumeizdwz] 13A0 12 uonaung
lelaq oiny

SHU[ JRUBAUL JO ISGLUNPY [ENIDY
1=23)14 anding

J0yuay ueq

|o1uo]) uey

uonesuadwioy Yury 3

1= 144

JuSWUOJIAUT

ydsoT) Jojopy

Kousnbaig QI wWnwIURy
uonesnaubely wnwiugy O3y
PAa7 1A

Guisnundg ABJau3

W] 1214 |80 W usuny
3w} woneibalu] |y Wy Jusung
uieny jeucipodold ‘150 Wi u2uny
T U] JUSLET

PRy AR

sbumlag uononpold

Yne4 Jauaau] 18 Aeaq du)
ywir] anbio] e e duj
Bumag apoladf]

apoly uonelado

3L 1els3Y JNewoIny
2pop 1253y

SUSIIDUNY 1353y

JDuejequ| SUely 1e uonouny
Jne4 suiepy 1e a6eyjop sulepy
2unied suiey

HO/MQ suley

wopuey Wid
UQBNPOWLIBAD

fouanbau4 Guplmg

waned buiyaimg
BUyouMS J33IaAu|
suoipun4 [enad

UoN2Y J3||0nuo] S
U3AT J3)|0nu0]) 75
sa1eg

£ uesjoog 3jny 2ibo
7 JojeiadQ 3ny 6o
7 uesjoog 3y 2iboq
| tojes2d 3pny 6o
| ueajoog 3jny 6o
sainy anbo

B 13jonuo]) 15
si3wn ]

anfey, dojesedwo)
Joyerzdg soyeredwo)
pueszdp sojesedwo))
siojesedwo)

15 195y

Juanj doig

1WSAF el

apoyy 13|jonuo] 15
sBumias 715

BEGREE]
SIZIUNOT 32eMIY|

Byuosy uog

13314 wo3g Isedpeoig
uoia3loag WUols 1seopeoig
yibua Jou3 apged
Buidoous 4o

13AD) SSOITy 01Ny

ansoubel 2jged

$321MI3S 12UJayl] padueapy
Hod [2uueyn 1=ay2045 u.._u._m_u_wr_m._n_.
MRS dINS

landag 41 1H

Janag 414

S3DUAIIG JIWIRAYIT J2YID
unoTy abessapy uondaoxy sAe|g
junosy UUMwwwE SAB|S
13j3Weied SmEelg

dJl snqpoly

1= S0D

=it uqiyu SO

JsleweIed 513

Spo] Pnpoid dip

uolsiazy diD

[onuod) BN

ERIUEIETEITRE ]

1313weley Guiweg
diA=NI2 ]

shem|y 21015

san|ep e1g(] 34015

1zsely Aewug

peay DyuoD) ele(] ss33044
21up, Byuo) eleq ssad0ug
BDUEISU| [OIUe]

ele(] 5530044

x2pdng Hun #1-7L
pa=ds yu g1-71

75-El uoneng jur L1-ZL
L5-EL smes qun ol-Tl
+SEL Si3Eweed jury Wy L 1-TL
el ssuppy [edisAyd 6071
Er-El swen 1504 80-Z1
Tr-El swep ulewog 071
LFEL Slamag wey 90-7|
ot-£1 sandxg ases] gp-Tl
+EL 1BuRs dOHT FO-TL
0Z-ElL Aemareq ynepq €071
TEL HsEW I2ugns 7071
TI-El ss20ppy dl LOTL
LL-EL Wawubissy ssIppy dl 0071
oL-£l sBumas d| L0-TL

£ [ ]

E0-EL sanjef ejeq] .ols LZ-11
o€l §5200y "weled NOT «Z-LL
LO-EL unEnay Spope] gi-1i
00-€1l uoisinay JIX L1-LL
+0-El Plop Buluiepm NOT SL-LL

2jyold sAug 0l-L1

66Tl suopoung NOT «1-LL
86-C1 al yedn=N 00-LL
96-Z1 al 53oMuUcT L0-LL

56-C1 SPOMUCT  wx-LL

Fd | 13UNoD) UoISIAZY SNQUold  §6-6
E6-T1 (5) simaweied pabuey) pg-6
6Tl (f) sim1sweled pabueyn g6
6Tl (£) sisyaweied pabueyn 766
06-T1 (7) sim;yaweied pabuey)  |§-6
6CL (1) si=m1sweieg pabuey)y QgH
68-C1 (g) sis1sweleyd pauyaq  #8-6
£8-Tl () slelswieied paud=] f£8-6
{igrd § (E) sisl3weied pauya 786
08-cl (7) sim1weleyd pauy=  |8-6
£8-TL (1) s1m12weled paudaqd  08-6
Tl uonelynusp| 0a §L-6
hardf 2sayaausnquoly  g/-6
ozl S2NEA B1B(Q MRS SNQUOld | /-6
=FTl | pIOAL SMEIS 896
BE-TI | PIOp) [ORUO)  /G-§
LECL Bquny Iyold 596
SETL uoneynuspl 01A2Q 96
FE-CL 21y pneg [enjay  £9-
EECL paopy Bunuepy snguold  £5-6
TETL I3juno]) uonenys Ined 75§
LE-Cl ROWny Yne4  JH-6
0E-Zl apo) Ine{  Spg
+ETL izyuncy abess3py 1ned 6
6Tl |onuoy ssa000d 876
8Z-C1 Up3 1=jaweieg /7
irrd | s|eubis Joj sialsweled  £7-6
el uondsjEs welbsz] 776
LZ-Zl S52UppY 2poN BL-6
ozcl uonnbyuo) peay dDd  91-6
LTL uoneinbyuo) UM add  SL-6

anje) [enoy
Julodiag

£ ¥joeqpa34 sng

L pegpaa sy

1 YPegp== sng

psads 7 Bor sng

p3ads | bor sng
Yoegpaay / Gor sng
unoy) sasoubelg
SI0MT INO3LLL] IAR|S
uag sabessapy ane|g
WNOT) JouT AaejS

pazy sabessay 2aB|S
wunod) Joug sng

unoT) abessapy sng
sapsoubeiq Hod I
PI0MSSEg UONESI|ETU|
22AUIG | LUY-],

sawely ou) Xe d1/SW
siEIsel Xl dLSN
2IUBISU| 320A3(] 1SUDYE
Budvd

13325 S0UIBRY 1953lg
12325 dn-lag

123125 Duisianay

132G UL

P3pEs =yelg Dg

123]25 Dunseo)
sng/|enbiq
uoneinByuo) pesy Qod
uonenbyuos U O0d
uona3fEs welba|z]

195 jedojoid D 4
AejaQ Jey3-Jju] LNLIXeRY
Aejaq asuodsay wnuwixepy
fejaq asuodsay wnuwiuyy
awn apAd pajewnsy
sug doig / faueg

a1ey pneg

ss2UppY

|oa0304d

sbuniag uod o4

MLS propy smers 3|geinbyucy
3|yoid |enuo)

sBumag josuo)
125187y UOIEMUNLILLCT
Guuij4 nopeay
13661 sisoubeiq
NOSWI| jonuoD) 1353y
USRIUNY N0 | -Jo-pug
UOIDUN INOSWI] |[enuoy
3L INO3IWI] oRuod
3Mnog jenue)y

25 [enuo)

sbunyag |eiauan

1252l Wno2w| INding g/0EY [BUNeLR |
jonuoy sng Inding g/0EY [FULLE]

L0-6
006

uonenobay oy 7171 SNQYOId 44 b

968
968
68
68
068
=68
688
98-8
B8
£8-8
88
188
08-8
=88
S8
w8
8
7.8
08
+[8B
958
958
¥ 8
E5B
58
058
58
£r8
8
08
78
LE8
9E-8
9E8
FEB
EEB
[4']
LEB
0E-8
+£8
£L-8
oL-8
L8
60-8
808
108
20-8
S0-8
08
£0-8
08
L0-8
=0-8

¥9
99

inued)

45 — Parameter Menu Structure (cont

Fig

49



2w Aejpq ssedAg saug
uonouny ssedfg aaug
ssedfg aaug

Buipuey wiepy spojy a4
anog yreqpas{ Spoy 314
UNOG 30USURgEY SO 3014
2URIRYAY 1953lg SPojy 244
a3UaajaY Xep Spojy 244
S0uURuRgEY LI Spoy 3a14
uun Spopy a4
uoneinbyuoT) apoyy a4
uoIIUN 4 Spojy 3414

SPoW =414

T suonoung ‘|ddy

SOUINES 1507

sGuineg ABssug
uaugsIA|

1507 Absaug

J013E] 33URIBEY JaMog
12uno) yoegheq

ElE(] UIg paw] 1353y
E1E(] Ul SMONURUCY 1353y
anjep Ulg Ny

dojs polad pawi]

UEl5 polisg pawi]

£1eq uig pawil]

EjE{] Ul SMOnURUoY
SIGRUEA pusl]

Guipuas]

Do ABsaug 1253y

Go ABsaug

ues pouad

uonnjosay Boq ABsug
o ABiaug

13| SDUBLSIIER

PO 2DUBUSIUIRYY 1352y
1953y 2ouUBRUAIUIEY

W pue 318 SIUBLSIUIERN
[EAIZIU| FUIN| SIUBLSIUIER
I5EQ ILUI| IDUBLIIUIERY
UoNTY SIUBLSIUIER

Wa]] SDUBLSIUIEYY
aouBUIIUIEY

UOHEAIDESY SUOITY Pl
SPOW SuoIDY pawl]
sBUIBS SUONDY paul
F0UBLINDQ

uony 440

awnl 440

uoioy NO

Wil NO

SuonIy pauwil]

SUOIJOUN Paseq-awul]

pasdg paiey e Moj4
wiog ubisag 1e mojg

paadg paiey e aunssalg
pasdg mo|4-ON 1e 2inssalg
[zH] o4 ubisag 1e paadg
[Wdy] wiog uBisaq 1e paads

LL-#2
01+
P 4
60+
LOFE
90+
50-#E
PO-¥T
E0-FE
0L
10-¥E
00+
+0-7T

e-EC
£8-€L
8-eL
18-e€
08-EC
+8-ET
L9EL
99-EC
59-€€
¥o-EC
£9-EC
9-€C
19-€2
03-EC
+9-EC
ot
£9EL
l5-€2
05-EC
B 14
91-EC
S1-ET
=1-ET
l-EC
EL-ET
L€
LL-ET
0l-EC
=1-ECT
60-EC
BO-ET
+0-ET
PO-EC
EO0-ET
T0-€L
10-€€
00-ET
+0-ET

06T
68-TT
B88-TT
L8-TL
98-t
58-T¢

[zH] moj4-opN 18 pa=sds
[ldy] mold-on 1= paads
uonEN3[e]) IUod O
uonewmoiddy aany Jeaulsienbg
uonesusdwo] mol4
uonesuadwo?) moj4
SN|EA IPLUSAQ) SWI] UNY WY
SPLUBAQ) SWI] UNY WUy
SLUI) uny wn
SHEIS U3aMIaq [enau]
uonaalolg 3pA) woyg
uonaje.g 3A) voys
Aejaq 1=2g uayoig
anbio] 12g uayoig
uoPuny 33g uayoig
uolpaq =g uanjoig
fejag amny jo pug
uoIuUN4 3N Jo puj
Sollhl e [

3] 500G Wnuepy
1s00g Juodiag

U213 84743y dn-pep
[zH] paadg dn-2jem
[Wdy] pa=ds dn-axep
3w daz|g wnunuiy
S0U1) uny wnuIugy
3po da3)§

[dH] 42mog pa=ds ybiy
[n] samog paads ybiy
[zH] p=2ds ubiy

[Wdy] pa=2ds yoiy

[dH] s2mog paads moq
] samod paads mo
[zH] paadg mo

[Wdy] pa=ds moq

101084 UONIRLIOT) JaMOd
I3mod MOo4-oN

Buun] Jamod moj4-oN
Agjaq dwng Ag
uonzung dwng Ag
fejaq mol4-oN

uonIuUng Maj4-on
uoirae paadg moq
uonD312(] JBMog MO
dn-135 o1y Jamog mo
uoiaa3=(q Moj4-oN

3Ll 19314 samog

Aej2q ¥pop=iu) eus=xg
snoaue||3sIy

suonpouny ‘|ddy

Wiy uted) Jig € 3
aun) uoneluiRYIg £ X3
2w jesbau) £ g

ulery |euoiodolg £ 13
JONUOT) S5I3AU[BULION £ X3
aid € 1O g

[24] anding £ 13

[3un] ypeqpad £ 13
[Bun] 23u2s242y £ X3

VeIt
£8-TC
87t
18-TT
08-TT
=B-IT
6L-TT
BLTT
LL-TT
9LTT
SL-TT
=TT
97T
19-tZ
09-TT
=TT
1522
05-TT
=5-TT
-t
) i
it
Er-iC
it
Itz
0F-Zt
T
BE-TT
BE-TT
LE-TT
9E-Tt
SETT
et
EE-TC
TETT
LE-TT
0g-TT
ETT
£TTT
9Z-TT
vtz
ETTT
Tt
LTt
0Z-tZ
LT
10t
00-ZZ
=0-TL

Iz
91T
o1z
19-1Z
01T
=9-1T
65-1T
B3-IT
£5-1T

wnodias £ %3
32UN0S Yoeqpasq £ 11X
3UN0S 0USY £ 13

F0UBIASY WINWIKERY £ 1%3
FDUBIBIY WINUIUIY £ 1x%3
AN HPEQPII4IRY £ Vg
‘q4/9=Y £ 1O 3

Hwiry ureny Hg ¢ g

awi] uonElURIBY] 7 1X3
aun) |eibagu 7 3

uteny |euciuodolg 7 1xg
[0NUCT) BSIBAU|/BULICN 7 1X]
Qd T 10 g

[24] ndang 7 13

[1un] ypegpsag 7 13
[mun)] sousiagey 7 1xg

wodias 7 g
32nog yoeqpaa4 7 1x3
BUN0G 20URY 7 1T

2DUIRY WINWIXRY 7 1X3
2DUUJRY WU 7 1x3
AN WPeqPIa4/i=y T Vg
Q47RY T D V]

Hwiry ureny g | g
2w woneEluRIRYIg | g
awn| |eibaqu) | %3

uleny jeuciyodold | %3

j0QuUOoT) ISIFAU|/EULON | 1]
aid L 13

[%6] nding | p3

[un] ¥pegpaay | 13
[3up)] 2susssgay | X3
wnodias | 3x3

aounog yoeqpaaq | 1x3
FUNOG 2DUIRY | K]
F0URIRRY WINUIKER | 1x3
FDUIUIY WUy | 1x3
uun WPeqPIa4EY | g

"qd79EY L D g
Buunieiny Jid

|2AaT Yoeqpas4 WNWIXeR
[2AST YoRQPSS WINLIUIY
26ueyy inding qid

anueuwuopad id
2df) doo pasep

Bulunjeiny 1) 1%3
doo pasop) pg

Hwir] uies gig aid

Swiy uohenusiagia did
2w jesbau) qld

uren) jeuonuodold Jid
dnpuipy nuy aid
4=lenuo) did
yppivpueg 2ou21253y UQ
[zH] paads wes aid
[Wdy] paads wes gid
|onuoD) Is1AU| Jewdon Jld
sbumag d1seq Qid
Buunieny qid

58-Iz
oIt
£5-IT
58-Iz
91T
05-1T
51T
Ll
Er-IT
i
Lr-1T
0F-1T
+F-1T
BE-LT
BE-IT
LE-IT
SE-1T
E-IT
EE-ILT
et
LE-1T
0E-1T
1T
-l
£-T
-z
LZ-1z
0z-1T
P 14
6l-1T
Bl-IT
L1-1T
sz
vl-lt
El-lT
-z
L1-1Z
ol-1T
11T
60-1T
oIt
£0-LT
o1z
Lo-1Z
00-1T
+0-1T

96-0T
S6-0T
60T
£6-0C
1607
60T
80T
£8-0C
8-0T
18-0T
+B8-0T
60T

[2AST HRRgpPEa4 WnwixXeyy
[2AST Y2EQPI4 Wnwiuy
abueyy inding qid
FouelUopad dld

2di] doo pasop
Bulunyeiny qgid
UOIEWIOMN| S53I05USS

HUM S53pI0SUSS

S53IOSUSG

[24] 101284 AdIsuag a1y

[gu] =21y 7 2nQ

[fw] e=uy 7 PNQ

[gu] =21y | nQ

[fw] =21y | 2nQ

£y ueiabugay pauysq Jasn
T weiebuysy pauysq Jesn
1Y ueisBugay pauyaq sasn
uesabugay

"AUOD) APY "qp334

£ Juiodiag

7 luiodiag

| uodiag

uohRoung peqpssy
wirodiagnpeqpaay
"OpPa24/20U20243Y WNwWIxXeyy
"Pa34/20U2i3a)Y WwWnuuy
HUn YPeqpesfEousisisy
Hun sInog g peqpssy
UoISIZAUCT £ joegpaad
SUN0S £ peqpasg

Hun snog 7 peqpasy
UDISIZAUCT) T §oBgpaad
|UNCS 7 peqpasg

Hun snog | peqpssy
UDISIZAUCT) | Yoegpaad
|2UNCS | peqpasd
Jreqpaag

doo pasop) 3Auq

UUn| INope3y s5RpHosug
‘qpa24 B 4=y

01/8vx wnduy dwa)

£/gty indu) dws)

/gty Indu) dwsa|

[yw] z/gpX Indu] Gojeuy
[A] LL/zyx IO Bojeuy

[\l 6/7#x IO Bojeuy

[l Lrzwx o Bojeuy
S/zyX Indu] Gojeuy

£/ZvX Indu] Gojeuy

1/ZpX ndu] Bojeuy
synding 3 synduj

aun) pue :eq Boq apoyy a4
swi] 6o apojy 21y
juang:bo spop=

607 apojy 2414

2w pue =eq :Boq rueusURR
awn] :Go7 asueujuely
uonay 5o srueusuRp
w=y| 1607 duRUIIUIRY

B0 IvusuIUIE
sinopeay R oju|

PIOAN SDUBLRIUIRKY
7 PJOj) 5MIelS "1xg
PaOM SNIEIS 3

7 pioppy Buruepy
paopy Buiuaegy

T Plop wuepy

plopy Luepy
synopeay sisoubeig
1 434 vod 2d

L MLD Hogd 2d

MUS uondQ “wwo)

L 434 snqpiR4d

L M1 snqpRY

Hod 24 § snqpjad
[ww] 8/0€X InQ Gojeuy
T1/DEX Y] Bojeuy
LL/OEX v Bojeuy

g Jaunc)

Y J=uno)

[uig] indang Aejay
[zH] 6Z# nding 2sjnd
[zH] fz# inding 2sjng
[zH] g4 wndu) 3sing
[zH] 6z# ndu| 3sing
[uig] 3nding [eutig
[ww] zF Inding Gojeuy
#95 Indu| Dojeuy
Bumas LpHUMS g [eulua)
£5 Indu| Dojeuy
Buias yaums £9 [euluz)
wndu| jeudig

synding g syndu|

[36] 3nding aid

[uun] £ yreqpasy
[un] 7 ¥reqpaa4
[un] | yreqpasy
2oUIIY 104 1610
[Bunpyreqpasy
duRIBRY [ewRpg
‘qpa24 7 1Y

2324N0S Jne4 u3unT
SMElg SUON3Y pawil]
N4 saung Buibboq
N4 sapng Buibbo
‘dwa) pae) jonuo)
21815 J3||0au0] S
WBLND) "Xeyy AU
JURLND) WO AU
[EIUETTEFER]
‘dwa) yuisieay

unu 7/ AGiaug ayeig
s/ AB1aug ayeig
2Be3jop U 2a
smes 3auqg

[dy] pas=3)14 13mog
] passyg samog
[op] @nbuo)

=0-81

9691
56-91
7691
691
7691
1691
06-91
#6791
98-91
58-91
re-9l
8-91
08-91
+8-91
LL-91
991
5£-91
£L-91
91
L£-91
091
6991
8991
£991
9991
5991
799l
£9-91
391
1591
0551
«3-91
8591
9591
5591
59l
£591
2591
0591
=591
691
EF91
L#91
091
6E91L
BESL
LE9L
9e-91
SE-91
re9l
£E-91
TE91
0e-91
=91
LT-91
9791
9l

ig. 46 — Parameter Menu Structure (continued)

F

50



[o4] =1E02p pEOpAD

[2¢] =1esap aunyesaduws )

[3g] S1es2p SoueEqQUU)

|2y fouanbalq ooy

[ewizyuy 36eyjop, 10104
[BLISIU| J3M0g 10104
Juasaud suondp
sanjep [eulalu|
‘duws) paeny 1amog
dws] Aeyxny g
Preqpaeg { uey
Peqpa=4 | ued

¥ Bngag od

£ Bngag Dd

Z bngag D4

L 6ngag dd

0 Bng2qg Dd
uonoaRg bngag od
Bngag 2d
Feigpiezipdnyuels
[enuo auemyos
UOISIZ ), LUopE|d
Sinopeay wiope|d

9666
5666
1666
£6-66
7666
16-66
06-66
666
6566
8566
L1566
9566
5566
566
£5-66
7566
1566
0566
+566
0t-66
st-66
6Z-66
+T-66

(82d) dw=) sH

(£2d) "dwa] §H

(90d) "dw=] SH

(52d) dw=] SH

(¥2d) "dw=] SH

(£2d) dw=] SH

(22d) dw=] SH

(12d) "dwsa] §H
synopeay juisieay
SIOSURS JUALND) JO ON
1neyq Jauaau| 1e Jawi) Aepuoiag
ananb w s3sanbal gpuieley
Wi 2P|

SNopeEay JueMyog
uey

€ 144

|JonuoD) auempiey
1015 uondg Jya

7 wesed 153

| wesed 153]

2135 ¥ OWa

S35 € OWa

2[5 7 2va

=2 1 Jvad

uonpes ¥ Wa
uonoei=ss £ WA
uonaei=ss 7 Jwa
uonesiss | Jva
Bngag 4sa

QJR7 I Z/RFX W]

JUEISUCT) S I3 T/BEX WiE ]
anjep qp4rsy YBIH 7/8ky W)
IN[EA "qPa=4risY MO Z/BFX Wie]
sy yBIy 7/gpx wiel

UBUNT MO 7/BFY W]

T/8rX Indu| Bojeuy

iy dwia) yBiy oL/ekY WSl
Hwry dwis) me gL/erx Wil
Jouuow "dwia) OL/8FX WIRL
JUEISUOT) W] J3ay QL/BFX Wiel
0L/8pX wndu| "dwsa)

g rdws )| yBIY J/8Fx WSl
iy rdwia] Mo RN weL
Joyuopy dwis) J/gpy wiR]

e e e e = o e
Ligtx wnduj ~dwa]

g rdws | YBIY /8Fx WSl
iy rdwia ] Mo fiEEx WL
Jojuoy "dwi] f/8FY W]
JUBJSUCT) SWl] S /e W]
#/8tx anduj "dwa)

UonIuUng WUejy 10suag aumerzdus |
adi] nduj pL/grX wi=]

1up) aungesadwa) (/eFY W]
2dA)] nduj J/gpy W]

uup umessdwa] fgby wis]
2dA)] nduj /gy W]

uup aumessdwa ] f/gky wie]

LL66
966
5C-66
Fi-66
EC66
66
LE-66
0Z-66
+L-66
91-66
5166
Fl-66
EL-66
=1-66
Z1-66
L1-66
=1-66
01-66
60-66
8066
L0-66
90-66
50-66
066
£0-66
066
L0-66
0066
+0-66

LF-5E
9-5E
S-5E
-5t
EF-9E
-5t
=F-5E
LE-5E
99t
SE-5E
-5t
=E-GE
LT-9E
99t
Tt
-5t
+L-5E
L1-5E
91-5t
5l-5€
Fl-5t
11
90-5¢
50-5€
bi13
£0-5E
Z0-5t
L0-5E
00-5€

apo induj "dwa]
uondg nduj Josuag

uonenDy ssedhg 10wy
sincy Buluuny ssedAg
plop) sniel; ssedAg
UOLOBALDY PO 153
Aepq 2w du) ssedAg
Aejaq 2un) ueyg ssedAg
apop ssedAg
uondQ ssed
[5] awn] uonoala 1010y payIo
uonIea( J010Y payao]
1snlpy wels "apy

saJnjea [erad

12352ld INO3WI) | |/7HY [BUILS]
[orue) sng | /ZrX [eunwa]

3(E05 X |1/TrX [BuUlLIE]

3[ED5 U L L/TEX [eulL]

nding | |/ZpX [eunwz]

LL/ZTkX InQ Bojeuy

13530g INOSWI] §/THX [BUILLIS |
|onuoT) sNG §/TFX [BUILLLS ]

24235 XEW 6/TPX [BUILIZ]

21835 U 6/ZX [PuILLE]

nding 6/7pX [EuULIE]

6/T¥X INQ Bojeuy

13530g INOIWI] J/THX [BUILLIZ |
|onuo) sng F/7EX [BuluiE]

24235 XEW L/TPX [BUILIZ]

24835 U £/TPX [PUILLE]

ndING f/ZFX [BULIR ]

LIT¥X 3nQ Bojeuy

0137 3AI G/TFX W3]

JUBISLIOT) W] IS 7Y W]
anjep "qpa24/ieY YBIH §/TpX W]
2NjeA QPAIJ/IRY MO S/TPX W]
aBeyop, YBIH S/ZrX [euna]
abejjop Mo §/ZpX [PUILLE]

S/zpX induj Gojeuy

0137 A E/TFX W3]

wEIsUO] BN JBY £/TEX WIRL
anjep "qpa24/IeY YBIH £/TPX W]
anjep qpas4/IRY MO E/TPX W]
abelpop, YBIH £/7pX [eul]
abejjop Mo £/ZpX [PUILLE]

£/Zp) induj Gojeuy

0137 A |/TFX U]

wElsuo] BNl I |/ZEX WIa]
anjep "qpa24/1eY YBIH [/ThX W]
2njEA "qPAJ/IRY MOT |/TPX W]
aBeyop, YBIH 1/ZpX [euma]
abejjop Mo |/ZpX [PuILLE]

L/ZrX nduj Bojeuy

PO S/ZX [PuILLA]

PO £/ZpX [PuIR]

PO L/ZX [PuILua)

apoW 0/} Bojeuy

UORELISLY |ENUER

=0-5E

6l-LE
LI-LE
Ol-LE
E0-LE
Zo-LE
LO-LE
00-LE

ET0E
0t
=L 0E

¥9-9L
£9-9L
799
19-52
09-9¢
=93-9T
5oL
£59L
259¢
1592
05-9¢
=59L

ypopaiu) dwng

ERTTNET

sizuno]) Aejay 1252y

swil NO AejRy

3w O dwng

smels Aejsy

dwng pea

snjeyg dwng

sNjelg Jpedse]

snyelg

AejaQ suiepy uo uny

Aepaq dwing 1x2p) uny
uonewRY 1e 2pojy buibelg
%05 = PeO] JI Slew=y
FWI] pauUlapald Ucewaly
an|ep J3WI] UoEWSYY
[EAJIIU| SWI] UOIEWIS)Y
JUSAT UOCIEWIRYY
uonewsl)y dung peaq
sBuUIag uonewayy

[zH] pasdg Guwbeisag
[gy] p==ds Buibelssg
[zH] p==dg Buibeg

[Wdy] paadg Buibelg
Ploys=1y] Buibelssg
ploys=aay) buibelg

Aej2q dn dwey

AejaQ umog dwey
sbumag buibeg

2w uonouny abelsag
uonzund 2be1sa

aun| uonouny a6e1g
uonouny =0e1g

mo|4-oN 3y 20ms3g

Wil Mao

Aelzq Guiberssq pmgs
Aefag Bulbels pAGS
Yipimpueg paads paxig
ppimpueg aplisag
yipimpueg buibelg
sBumag Yipimpueq
sdwng Jo 1aquiny

dwng peaq paxiy

BunaAy dwng

Helg Joiop

13]|01U0]) 3PEISED)
sbumag wajshs
I3||onuoT) IpEISED)

+ JUSDY20T) 1010y payao]
£ JUSIDIYI07T) J010Y payao
7 WUSDY=0]) 1010y payIo]
| WSDYS0D) 10104 payao]
uoIpuUn, 1010y paya0

t uRioya00) Jolo Duissiy
£ Ju3Dya0D) Jojop Buissiy
7 Wu2D1yR07) Jojoy Duissiy
| Iu=Dy=0T) Jojo Duissipy
uoioun 4 Jojop Buissipy
Pund Joow-Rnw

06-5C
65T
98-5¢

Fig. 47 — Parameter Menu Structure (continued)
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