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1 Introduction

1.1 Purpose of the Manual

This instruction manual provides information for the safe
installation and commissioning of the adjustable frequency
drive.

This instruction manual is intended for use by qualified
personnel.

Read and follow the instruction manual to use the
adjustable frequency drive safely and professionally, and
pay particular attention to the safety instructions and
general warnings. Always keep this instruction manual
available with the adjustable frequency drive.

1.2 Additional Resources

Other resources are available to understand advanced
frequency converter functions and programming.

. The Programming Guide provides greater detail on
working with parameters and many application
examples.

. The Design Guide provides detailed information
about capabilities and functionality to design
motor control systems.

. Instructions for operation with optional
equipment.

1.3 Document and Software Version

This manual is regularly reviewed and updated. All
suggestions for improvement are welcome. Table 1.1 shows
the document version and the corresponding software
version.

Edition Remarks Software version

P2001487 REV 1 P2001487 REV 0 4.3x

Table 1.1 Document and Software Version

1.4 Product Overview

1.4.1 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 stand-alone applications or form part of a larger
appliance or installation.

The frequency converter is allowed for use in residential,
industrial 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 chapter 8 Specifications.

4 REV 2/AUGUST 2015 All rights reserved.
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1.4.2 Exploded Views
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1 Local control panel (LCP) 11 |Relay 2 (04, 05, 06)

2 Cover 12 [Lifting ring

3 RS485 fieldbus connector 13 | Mounting slot

4 Digital I/0 and 24 V 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 Fieldbus 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) - |-

Figure 1.1 Exploded View Enclosure Sizes B and C, IP55 and IP66

P2001487 REV 2/AUGUST 2015 All rights reserved. 5
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1 Local control panel (LCP) 10 [ Motor output terminals 96 (U), 97 (V), 98 (W)

2 RS485 fieldbus 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 Ground termination plate 16 | Fieldbus terminal switch

8 Grounding clamp (PE) 17 |Digital I/O and 24 V supply

9 Screened cable grounding clamp and strain relief 18 | Cover

Figure 1.2 Exploded View Enclosure Size A, IP20

6 REV 2/AUGUST 2015 All rights reserved. P2001487
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Figure 1.3 is a block diagram of the internal components of 1.4.3 Enclosure Types and Power Ratings
the frequency converter.

For enclosure types and power ratings of the adjustable

1 2 3 8 1 frequency drives, refer to chapter 8.9 Power Ratings, Weight
4 7 and Dimensions.
~ -1
N g’z 5 ( @ 1.5 Approvals and Certifications
L
| |
Area Title Functions

e 3-phase AC mains supply to the
1 Mains input f
requency converter. . . .

q y More approvals and certifications are available. Contact the

e The rectifier bridge converts the local Xylem partner. Adjustable frequency drives of
2 |Rectifier AC input to DC current to supply enclosure size T7 (525-690 V) are UL-certified for only 525-
inverter power. 600 V.
e Intermediate DC bus circuit The adjustable frequency drive complies with UL 508C
3 |DCbus handles the DC current. thermal memory retention requirements. For more

information, refer to the section Motor Thermal Protection
in the product-specific Design Guide.

e Filter the intermediate DC circuit
voltage.

e Prove mains transient protection. 1.6 Disposal

e Reduce RMS current.

4 DC reactors Do not dispose of equipment containing

e Raise the power factor reflected K .

. electrical components together with
back to the line. X
domestic waste.

e Reduce harmonics on the AC Collect it separately in accordance with

input.

local and currently valid legislation.

e Stores the DC power.

5 Capacitor bank | e Provides ride-through protection
for short power losses.

e Converts the DC into a controlled
PWM AC waveform for a
6 Inverter controlled variable output to the

motor.

e Regulated 3-phase output power

7 |Output to motor |, upo o oeor

e Input power, internal processing,
output, and motor current are
monitored to provide efficient
operation and control.

8 | Control circuitry | ® User interface and external
commands are monitored and

performed.

e Status output and control can be
provided.

Figure 1.3 Frequency Converter Block Diagram

P2001487 REV 2/AUGUST 2015 All rights reserved. 7
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2 Safety

2.1 Safety Symbols

The following symbols are used in this manual:

AWARNING

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

ACAUTION

Indicates a potentially hazardous situation that could
result in minor or moderate injury. It can also be used to
alert against unsafe practices.

NOTICE!

Indicates important information, including situations that
can result in damage to equipment or property.

2.2 Qualified Personnel

Correct and reliable transport, storage, installation,
operation, and maintenance are required for the trouble-
free and safe operation of the adjustable frequency drive.
Only qualified personnel are allowed to install and operate
this equipment.

Quialified personnel are defined as trained staff who are
authorized to install, commission, and maintain equipment,
systems, and circuits in accordance with pertinent laws and
regulations. Additionally, the qualified personnel must be
familiar with the instructions and safety measures
described in this instruction manual.

2.3 Safety Precautions

AWARNING

HIGH VOLTAGE

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

. Only qualified personnel must perform instal-
lation, start-up, and maintenance.

AWARNING

UNINTENDED START

When the adjustable frequency drive is connected to AC
line power, DC supply, or load sharing, the motor may
start at any time. Unintended start during programming,
service, or repair work can result in death, serious injury,
or property damage. The motor can start via an external
switch, a serial communication bus command, an input
reference signal from the LCP, or after a cleared fault
condition.

To prevent unintended motor start:

. Disconnect the adjustable frequency drive from
line power.

. Press [Off/Reset] on the LCP before
programming parameters.

. Completely wire and assemble the adjustable
frequency drive, motor, and any driven
equipment before connecting the adjustable
frequency drive to AC line power, DC supply, or
load sharing.

AWARNING

DISCHARGE TIME

The adjustable frequency drive contains DC link
capacitors that can remain charged even when the
adjustable frequency drive 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 line power, permanent magnet
type motors, and remote DC link power
supplies, including battery backups, UPS, and
DC link connections to other adjustable
frequency drives.

3. Wait for the capacitors to discharge fully before
performing any service or repair work. The
duration of waiting time is specified in Table 2.1.

8 REV 2/AUGUST 2015 All rights reserved.
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Voltage [V] Minimum waiting time (minutes) ACAUTION
4 4 1 INTERNAL FAILURE HAZARD 2

200-240 1:5-5 hp [1.1- 7:5-60 hp [5.5- An internal failure in the frequency converter can result

3.7 kW] 45 kw] in serious injury, when the frequency converter is not
380-480 1.5-10 hp [1.1- 15-125 hp [11- properly closed.

7.5 kW] 90 kW]
525-600 1510 hp (11— 15-125 hp [11- . Ensure that all safety covers are in place and

7.5 kW] 90 kW] securely fastened before applying power.
525-690 1.5-10 hp [1.1- [ 15-125 hp [11-

7.5 kW] 90 kW]

High voltage may be present even when the warning LED

indicator lights are off.

Table 2.1 Discharge Time

AWARNING

LEAKAGE CURRENT HAZARD
Leakage currents exceed 3.5 mA. Failure to ground the
adjustable frequency drive properly can result in death
or serious injury.

. Ensure the correct grounding of the equipment
by a certified electrical installer.

AWARNING

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

. Ensure that only trained and qualified personnel

perform installation, start-up, and maintenance.

. Ensure that electrical work conforms to national

and local electrical codes.

. Follow the procedures in this manual.

AWARNING

UNINTENDED MOTOR ROTATION
WINDMILLING
Unintended rotation of permanent magnet motors
creates voltage and can charge the unit, resulting in
death, serious injury, or equipment damage.

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

P2001487

REV 2/AUGUST 2015 All rights reserved. 9
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3 Mechanical Installation

3.1 Unpacking
3.1.1 Items Supplied

Items supplied may vary according to product configu-
ration.

. Make sure the items supplied and the information
on the nameplate correspond to the order confir-
mation.

. Check the packaging and the adjustable
frequency drive visually for damage caused by
inappropriate handling during shipment. File any
claim for damage with the carrier. Retain
damaged parts for clarification.

VLT ® HVAC Drive
www.danfoss.com

\ T/C: FC-102P3KO0T4Z55HTUGCXXXSXXXXAXBXCXXXXDX

— P/N: 131U3930

— 3.0kW(400V) / 4.0HP(460V)

130BD511.10

10

c .
E:CE

7

4

T IN: 3x380-480V 50/60Hz 6.5/5.7A
5

T OUT: 3x0-Vin 0-590Hz 7.2/6.3A
6~ Type 12/1P55 Tamb.45°C/113°F

I
||IIlI|||III||||I||I|II|||II|||II||IIlI|||II| AR AN o cnnan

(@us Listed 76X1 E134261 Ind. Contr. Eq.

CAUTION:
f See manual for special condition/mains fuse

9 \ voir manual de conditions spéclales/fusibles
WARNING:

Q Stored charge, wait 4 min.
Charge residuélle, attendez 4 min.

1 |Type code

Order number

Power rating

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

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

Enclosure type and IP rating

Maximum ambient temperature

Certifications

V||| O

Discharge time (Warning)

—_
o

Serial number

Figure 3.1 Product Nameplate (Example)

NOTICE!

Do not remove the nameplate from the adjustable
frequency drive (loss of warranty).

3.1.2 Storage

Ensure that the requirements for storage are fulfilled. Refer
to chapter 8.4 Ambient Conditions for further details.

3.2 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 requirements for ambient conditions can reduce
the lifetime of the frequency 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 to
chapter 8.4 Ambient Conditions.

10 REV 2/AUGUST 2015 All rights reserved.
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3.3 Mounting Mounting
NOTICE! 1. Ensure that the strength of the mounting location

supports the unit weight. The adjustable

Improper mounting can result in overheating and . X AR .
PEap 9 9 frequency drive allows side-by-side installation.

reduced performance.
2. Place the unit as near to the motor as possible.
Keep the motor cables as short as possible.

Cooling
. Ensure that top and bottom clearance for air 3. Mount the unit vertically to a solid flat surface or
cooling is provided. See Figure 3.2 for clearance t‘? the optional backplate to provide cooling
requirements. airflow.
° 4, Use the slotted mounting holes on the unit for
7 % wall mounting, when provided.
wn
* % Mounting with backplate and railings
a 2 5 o
+ —
— — ] Q
————— ————— D T o 8
]
0]
~n
k]
Ry ==
* Figure 3.3 Proper Mounting with Backplate
a
% A backplate is required when mounted on railings.

Enclosure A2-A5 B1-B4 | C1,C3 | C2,Ca NOTICE.

a (in [mm]) 3.94 [100] | 7.87 [200] | 7.87 [200] | 8.86 [225]

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

Figure 3.2 Top and Bottom Cooling Clearance

. For enclosures A2, A3, A4, B3, B4 and C3, the

Lifting minimum clearance is 2 ins [50 mm].
. To determine a safe lifting method, check the . For enclosure C4, the minimum clearance is 3
weight of the unit, see chapter 8.9 Power Ratings, ins [75 mm].

Weight and Dimensions.

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

. If necessary, plan for a hoist, crane, or forklift with
the appropriate rating to move the unit.

. For lifting, use the hoist rings on the unit, if
provided.

P2001487 REV 2/AUGUST 2015 All rights reserved. 11
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4 Electrical Installation

4.1 Safety Instructions

See chapter 2 Safety for general safety instructions.

AWARNING

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 or
metal conduits could result in death or serious injury.

. run output motor cables separately, or

. use screened cables or metal conduits

ACAUTION

SHOCK HAZARD

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

. 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.

NOTICE!

The frequency converter is supplied with Class 20 motor
overload protection.

Overcurrent protection

. Extra protective equipment, such as short-circuit
protection or motor thermal protection between
frequency converter and motor, is required for
applications with multiple motors.

. Input fusing is required to provide short circuit
and overcurrent protection. If not factory-
supplied, the installer must provide fuses. See
maximum fuse ratings in chapter 8.8 Fuses and
Circuit Breakers.

Wire type and ratings

. All wiring must comply with local and national
regulations regarding cross-section and ambient
temperature requirements.

. Power connection wire recommendation:
Minimum 75 °C rated copper wire.

See chapter 8.1 Electrical Data and chapter 8.5 Cable Specifi-
cations for recommended wire sizes and types.

4.2 EMC-compliant Installation

To obtain an EMC-compliant installation, follow the
instructions provided in chapter 4.3 Grounding,

chapter 4.4 Wiring Schematic, chapter 4.6 Motor Connection,
and chapter 4.8 Control Wiring.

4.3 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 the correct grounding of the equipment
by a certified electrical installer.

For electrical safety

. Ground the frequency converter in accordance
with applicable standards and directives.

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

. 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? (7 AWG)
(or 2 rated ground wires terminated separately).

12 REV 2/AUGUST 2015 All rights reserved.
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For EMC-compliant installation

. Establish electrical contact between the cable
screen and the frequency converter enclosure by
using metal cable glands or by using the clamps
provided on the equipment (see chapter 4.6 Motor
Connection).

. Use high-strand wire to reduce electrical
interference.

. Do not use pigtails.

NOTICE!

POTENTIAL EQUALISATION

Risk of electrical interference, when the ground potential
between the frequency converter and the control system
is different. Install equalising cables between the system

components. Recommended cable cross-section: 16 mm?
(5 AWG).

P2001487 REV 2/AUGUST 2015 All rights reserved. 13
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4.4 Wiring Schematic

o
J R R ~
A A A - wn
3-ph . L[ 1 a
phase W/ . [ Hfe 2
power (V)97 l T 1 Ih::ji .
nput Xxa wos ST T [[= —
( @(PE) % m Motor =
DCb = Switch Mode
us [ ! Power Supply 5 _
T (R+) 82 Brake
A resistor
50 (+10V OUT) |
+10V DC (R-) 81
5201
0/—1OVDC—[ - 53 (AIN) E
5/1 40 \é (?ri A ﬁ”;g S| ON=0/4-20 mA
0/-10V DC- 5202 | OFF=0/-10V DC -
+10VDC [,;L 54AIN) +10V DC 240V AC,2A
0/4-20mA — ~ 1
55 (COM A IN)
e
/ / 12 (+24V OUT)
\ \ 240V AC, 2 A
| |
! ! 13 (+24V OUT)
| \ | \ ‘P 5-00 400V AC,2A
1 Ywewn —
| | I 0V (PNP)
| ’ | __ 24V(NPN) _
| T NI :"X} 0V (PNP) (COM A OUT) 39 | Anlog Output
. L | (AOUT) 42 —<om
‘ | ! RES (COMDIN) ], \
\ | __ 24V(NPN)
| | 27 (DIN/OUT)
‘ ‘ - r24v| | OV (PNP) ON=Terminated
| | | | Z OFF=Open
. |
\ o !
\ \ - ov) | 5V
\ \ | __ 24V(NPN)
| ™ ™29 (DIN/OUT) — i’m 0V (PNP)
1 by ! ‘
1 by ! ‘
| | - oV
‘ ! | RS-485 (N RS-485) 69 RS-485
| l | | ___ 24V(NPN) Interface —
v V! 320N) 0V (PNP) (P RS-485) 68 b
‘ 24V (NPN) -
— (COM RS-485) 61
HI; 77 ;7 330D IN) :'\} 0V (PNP) | :Chassis
* L :Ground
37(DIN) =

Figure 4.1 Basic Wiring Schematic

A=Analog, D=Digital
*Terminal 37 (optional) is used for Safe Torque Off.
**Do not connect cable screen.

NOTICE!

Actual configurations vary with unit types and optional equipment.

14 REV 2/AUGUST 2015 All rights reserved. P2001487
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130BD529.12

oooo

B3 o]

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?)

Figure 4.2 EMC-compliant Electrical Connection

NOTICE!
EMC INTERFERENCE
Run cables for input power, motor wiring and control wiring in 3 separate metallic conduits. Failure to isolate power,

motor, and control cables can result in unintended behaviour or reduced performance. Minimum clearance requirement
between power, motor and control cables is 200 mm (7.9 in).

P2001487 REV 2/AUGUST 2015 All rights reserved. 15
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4.5 Access 4.6 Motor Connection

. Remove the cover with a screwdriver (See AWARN | NG

Figure 4.3) or by loosening the attaching screws

(See Figure 4.4). 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 or
metal conduits could result in death or serious injury.

. Comply with local and national electrical codes
for cable sizes. For maximum wire sizes see
chapter 8.1 Electrical Data.

. Follow motor manufacturer wiring requirements.

. Motor wiring knockouts or access panels are
provided at the base of IP21 (NEMA1/12) and
higher units.

130BT248 . Do not wire a starting or pole-changing device
Figure 4.3 Access to Wiring for IP20 and IP21 Enclosures (e.g. Dahlander motor or slip ring induction
motor) between the frequency converter and the
motor.

Procedure

Strip a section of the outer cable insulation.

130BT334.10

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 in chapter 4.3 Grounding,
see Figure 4.5.

4, Connect the 3-phase motor wiring to terminals
96 (U), 97 (V), and 98 (W), see Figure 4.5.

5. Tighten terminals in accordance with the
information provided in chapter 8.7 Connection
Tightening Torques.

Figure 4.4 Access to Wiring for IP55 and IP66 Enclosures

Tighten the cover screws using the tightening torques
specified in Table 4.1.

Enclosure IP55 IP66
A4/A5 2 2
B1/B2 2.2 2.2
c1/C2 2.2 2.2
No screws to tighten for A2/A3/B3/B4/C3/CA4.

Table 4.1 Tightening Torques for Covers [Nm]

16 REV 2/AUGUST 2015 All rights reserved. P2001487
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Figure 4.5 Motor Connection

130BD531.10
130BD480.10

Figure 4.6 Motor Connection for Frequency Converter with

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

1.

Strip a section of the outer cable insulation.

2. Position the stripped wire under the cable clamp E
o
to establish mechanical fixation and electrical 2
contact between cable screen and ground. @
3. Run the 3-phase motor wiring through the rubber
part, see Figure 4.6.
4. Run the 3-phase motor wiring through the ferrite,
see Figure 4.6.
5. Connect ground wire to the nearest grounding
terminal in accordance with grounding
instructions.
6. Connect the 3-phase motor wiring to terminals
96 (U), 97 (V), and 98 (W), see Figure 4.6.
7. Position the ferrite as shown in Figure 4.6.
8. Squeeze the plastic clamps together. The teeth
lock to fasten the ferrite to the wires.
9. Tighten terminals in accordance with the
information provided in chapter 8.7 Connection
Tightening Torques.
Figure 4.7 Motor Connection for Enclosure Type A2 and A3
P2001487 REV 2/AUGUST 2015 All rights reserved. 17
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0oL'69vagdocl

0L'89¥agocl

Figure 4.10 Motor Connection with Category C1 filter for

Enclosure Type A4/A5 (IP55/66/NEMA Type 12)

L1°06€V40EL

Figure 4.8 Motor Connection with Category C1 Filter for

Enclosure Type A2 and A3

olZegldoel

Figure 4.11 Motor, Mains and Ground Wiring for Enclosure

Types B and C Using Shielded Cable

Figure 4.9 Motor Connection for Enclosure Type A4/A5

(IP55/66/NEMA Type 12)

P2001487

REV 2/AUGUST 2015 All rights reserved.
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130BB477.10
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Figure 4.12 Motor, Mains and Ground Wiring for Enclosure
Types B and C Using Conduit

4.7 AC Mains Connection

. Size wiring based upon the input current of the
frequency converter. For maximum wire sizes, see
chapter 8.1 Electrical Data.

. Comply with local and national electrical codes
for cable sizes.

Procedure

1. Connect 3-phase AC input power wiring to
terminals L1, L2, and L3 (see Figure 4.13).

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

3. Ground the cable in accordance with grounding
instructions provided in chapter 4.3 Grounding.

4, 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
parameter 14-50 RFI 1 is set to OFF to avoid
damage to the intermediate circuit and to reduce
earth capacity currents in accordance with IEC
61800-3.

NOTICE!

When connecting input power to a B&G® single phase
drive, wire to terminals 91 (L1) and 92 (L2).

130BT336.10

Figure 4.13 Connecting to AC Mains

4.8 Control Wiring

. Isolate the control wiring from the 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. See Figure 4.14.

4.8.1 Control Terminal Types

Figure 4.14 and Figure 4.15 show the removable adjustable
frequency drive connectors. Terminal functions and default
settings are summarized in Table 4.2.

130BB921.11

Figure 4.14 Control Terminal Locations

P2001487
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1 o Terminal description
§ Terminal | Parameter setting Description
2(:)' Q, 9' 9'39' Q, 9' Q' 9' Q' - 20 - Common for digital
61 68 69| [39 42 50 53 54 55 inputs and 0 V
888 6‘6‘6‘888 potential for 24 V
SO8 1ILELBLYJ supply.
§ . 37 - Safe Torque | Safe input (optional).
Figure 4.15 Terminal Numbers
Off (STO) Used for STO.
Analog Inputs/Outputs
. Connector 1 provides: 39 i Common for analog
output.
- 4 programmable digital inputs terminals. 42 6-50 Speed 0 - Programmable analog
- 2 additional digital terminals High Limit  foutput. 0-20 mA or 4-
programmable as either input or output. 20 mA at a maximum
) of 500 Q
- 24V DC terminal supply voltage. = - 70V DC 10V DC analog supply
- Optional customer-supplied 24 V DC voltage for potenti-
voltage. ometer or thermistor.
. Connector 2 terminals (+)68 and (-)69 are for an 15 mA maximum
RS485 serial communication connection. 53 61 Reference  |Analog input. For
. 54 6-2 Feedback voltage or current.
. Connector 3 provides: Switches A53 and A54
- 2 analog inputs. select mA or V.
- 1 analog output. 55 - Common for analog
input.
) 10V DC supply voltage. Serial Communication
- Commons for the inputs and output. 61 - Integrated RC filter for
. Connector 4 is a USB port available for use with cable shield. ONLY for
the MCT 10 Set-up Software. connecting the shield
in the event of EMC
Terminal description problems.
Default 68 (+) 8-3 RS485 Interface. A
Terminal | Parameter setting Description 69 (-) 8-3 control card switch is
Digital Inputs/Outputs provided for
12,13 - +24 V DC 24 V DC supply voltage termination resistance.
for digital inputs and Relays
external transducers. 01, 02, 03 5-40 [0] [[9] Alarm Form C relay output.
Maximum output 04, 05, 06 5-40 [1] |[5] Running |For AC or DC voltage
current 200 mA for all and resistive or
24 V loads. inductive loads.
18 5-10 [8] Start
19 511 [0] No Table 4.2 Terminal Description
operation
o Additional terminals:
32 5-14 [0] No Digital inputs.
operation . two form C relay outputs. Location of the outputs
33 5-15 [0] No depends on adjustable frequency drive configu-
operation ration.
27 5-12 |[2] Coast For digital input or e  Terminals located on built-in optional equipment.
inverse output. Default setting See the manual provided with the equipment
29 5-13 [14] JOG is input. option.
20 REV 2/AUGUST 2015 All rights reserved. P2001487
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4.8.2 Wiring to Control Terminals

Control terminal connectors can be unplugged from the
frequency converter for ease of installation, as shown in
Figure 4.16.

NOTICE!

Keep control wires as short as possible and separate
from high-power cables to minimise interference.

1. Open the contact by inserting a small screwdriver
into the slot above the contact and push the
screwdriver slightly upwards.

® © © © 0
X

@
ol 1

Ve
12 13 18 19 37 39 32 33

B

130BD546.11

Figure 4.16 Connecting Control Wires

2. Insert the bare control wire into the contact.

3. Remove the screwdriver to fasten the control wire
into the contact.

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

See chapter 8.5 Cable Specifications for control terminal
wiring sizes and chapter 6 Application Set-up Examples for
typical control wiring connections.

4.8.3 Enabling Motor Operation
(Terminal 27)

A jumper wire is required between terminal 12 (or 13) and
terminal 27 for the frequency converter to operate when
using factory default programming values.

. Digital input terminal 27 is designed to receive 24
V DC external interlock command.

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

. When the status line at the bottom of the LCP
reads AUTO REMOTE COAST, it 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 terminal 27, do not remove that wiring.

NOTICE!
UNABLE TO START

The AFE drive cannot operate without a signal on
terminal 27, unless terminal 27 is reprogrammed.

4.8.4 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 setting:
. Terminal 53: Speed reference signal in open loop
(see parameter 16-61 Terminal 53 Switch Setting).

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

NOTICE!

Disconnect power to the frequency converter before
changing switch positions.

1. Remove the LCP (see Figure 4.17).

2. Remove any optional equipment covering the
switches.

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

P2001487
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BUSTER,
OFF-ON
©

Figure 4.17 Location of Terminal 53 and 54 Switches

To run STO, additional wiring for the frequency converter is

required. .

130BD530.10

4.8.5 RS485 Serial Communication

Up to 32 nodes can be connected as a bus, or via drop
cables from a common trunk line to 1 network segment.
Repeaters can divide network segments. Each repeater
functions as a node within the segment in which it is
installed. Each node connected within a given network
must have a unique node address, across all segments.

Connect RS485 serial communication wiring to
terminals (+)68 and (-)69.

Terminate each segment at both ends, using
either the termination switch (bus term on/off,
see Figure 4.17) on the frequency converters, or a
biased termination resistor network.

Connect a large surface of the screen to ground,
for example with a cable clamp or a conductive
cable gland.

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

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

Cable Screened twisted pair (STP)
Impedance 120 Q

Max. cable 1200 (including drop lines)
length [m] 500 station-to-station

Table 4.3 Cable Information

22 REV 2/AUGUST 2015 All rights reserved.
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4.9 Installation Check List

Before completing installation of the unit, inspect the entire installation as detailed in Table 4.4. Check and mark the items
when completed.

Inspect for Description 7

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

e Check the function and installation of any sensors used for feedback to the frequency converter.
e Remove any power factor correction caps on the motor.

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

Cable routing e Ensure that the motor wiring and control wiring are separated, screened, or in 3 separate metallic conduits
for high frequency interference isolation.

Control wiring e Check for broken or damaged wires and loose connections.
e Check that the control wiring is isolated from power and motor wiring for noise immunity.
o Check the voltage source of the signals, if necessary.

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

Cooling clearance e Ensure that the top and bottom clearance is adequate to ensure proper air flow for cooling, see
chapter 3.3 Mounting.

Ambient conditions | e Check that requirements for ambient conditions are met.

Fusing and circuit o Check for proper fusing or circuit breakers.

breakers e Check that all fuses are inserted firmly and are in operational condition, and that all circuit breakers are in
the open position.
Grounding o Check for sufficient ground connections and ensure that those connections are tight and free of oxidation.
e Grounding to conduit, or mounting the back panel to a metal surface, is not a suitable grounding.
Input and output e Check for loose connections.

power wiring o Check that the motor and mains cables are in separate conduit or separated screened cables.

Panel interior e Inspect that the unit interior is free of dirt, metal chips, moisture, and corrosion.

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

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

Vibration o Check that the unit is mounted solidly, or that shock mounts are used, as necessary.

e Check for an unusual amount of vibration.

Table 4.4 Installation Check List

ACAUTION

POTENTIAL HAZARD IN THE EVENT OF INTERNAL FAILURE
Risk of personal injury if the frequency converter is not properly closed.

. Before applying power, ensure that all safety covers are in place and securely fastened.
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5 Commissioning

5.1 Safety Instructions

See chapter 2 Safety for general safety instructions.

AWARNING

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 the 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 Q
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 the terminals.

9. Confirm that the supply voltage matches the
voltage of the frequency converter and the
motor.

5.2 Applying Power

AWARNING

UNINTENDED START

When the adjustable frequency drive is connected to AC
line power, DC supply, or load sharing, the motor may
start at any time. Unintended start during programming,
service, or repair work can result in death, serious injury,
or property damage. The motor can start via an external
switch, a serial communication bus command, an input
reference signal from the LCP, or after a cleared fault
condition.

To prevent unintended motor start:

. Disconnect the adjustable frequency drive from
line power.

. Press [Off/Reset] on the LCP before
programming parameters.

. Completely wire and assemble the adjustable
frequency drive, motor, and any driven
equipment before connecting the adjustable
frequency drive to AC line power, DC supply, or
load sharing.

Apply power to the frequency converter using the
following steps:

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

2. Ensure that any optional equipment wiring
matches the installation application.

3. Ensure that all operator devices are in the OFF
position. Panel doors must be closed and covers
securely fastened.

4. Apply power to the unit. Do not start the
frequency converter now. For units with a
disconnect switch, turn it to the ON position to
apply power to the frequency converter.

24 REV 2/AUGUST 2015 All rights reserved.
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5.3 Local Control Panel Operation

5.3.1 Local Control Panel

The local control panel (LCP) is the combined display and
keypad on the front of the unit. The low harmonic drive
includes 2 LCPs: 1 to control the frequency converter side
and 1 to control the filter side.

The LCP has several functions:

. Control speed of frequency converter when in
local mode.

. Start and stop in local mode.

. Display operational data, status, warnings, and
alarms.

. Programme frequency converter and active filter
functions.

. Manually reset the frequency converter or active
filter after a fault when auto-reset is inactive.

NOTICE!

For commissioning via PC, install the MCT 10 Set-up
Software.

5.3.2 LCP Layout
The LCP is divided into 4 functional groups (see Figure 5.1).

A. Display area
B. Display menu keys
C. Navigation keys and indicator lights (LEDs)

D. Operation keys and reset

°
N
1 3 L
\\\ Status 1/(?) | — é
~T0.0% 0.00 A 0.00 kw1 2
/ —
22— 0.0Hz
A [
/2605 kWh ———
/ ///
4 Off Remote Stop

Y

6\ | | |
M Quick
;[StatusJ [Menu ] [

Main
Menu

L
Alarm -1
Log

7l o il
! /AN I
10/ C
12
Lon @ oK ——/
15— | o, @
|| Warn.
16 /’ 13
|LAlarm [}
17 — ] ] -
p| Hand Auto
on off on Reset
. 14
/ \ \
18 19 20 21

Figure 5.1 Local Control Panel (LCP)

A. Display area

The display area is activated when the frequency converter
receives power from mains voltage, a DC bus terminal, or
an external 24 V DC supply.

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

Callout | Display | Parameter number |Default 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

Table 5.1 Legend to Figure 5.1, Display Area
(Frequency Converter Side)

P2001487
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B. Display menu keys

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

Callout Key Function

6 Status Shows operational information.

7 Quick Menu [Allows access to programming
parameters for initial set-up instructions
and many detailed application
instructions.

8 Main Menu | Allows access to all programming
parameters.

9 Alarm Log [Displays a list of current warnings, the
last 10 alarms, and the maintenance log.

Table 5.2 Legend to Figure 5.1, Display Menu Keys

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 status indicator lights in this
area.

Callout Key Function

10 Back Reverts to the previous step or list in the
menu structure.

1 Cancel [Cancels the last change or command as
long as the display mode has not
changed.

12 Info Press for a definition of the function being
displayed.

13 Navigation | Press to move between items in the menu.

keys

14 OK Press to access parameter groups or to

enable an option.

Table 5.3 Legend to Figure 5.1, Navigation Keys

Callout | Indicator | Light |Function

15 ON Green [The ON light activates when the
frequency converter receives
power from mains voltage, a DC
bus terminal, or an external 24 V
supply.

16 WARN Yellow [When a warning is issued, the
yellow WARN light comes on
and text appears in the display
area identifying the problem.

17 ALARM Red A fault condition causes the red

alarm light to flash and an alarm

text is displayed.

Table 5.4 Legend to Figure 5.1, Indicator Lights (LEDs)

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

Callout Key Function

18 Hand On |Starts the frequency converter in local

control.

e An external stop signal by control
input or serial communication
overrides the local hand on.

19 Off Stops the operation but does not remove

power to the frequency converter.

20 Auto On | Puts the system in remote operational

mode.

e Responds to an external start
command by control terminals or
serial communication.

21 Reset Resets the frequency converter or active

filter manually after a fault has been

cleared.

Table 5.5 Legend to Figure 5.1, Operation Keys and Reset

NOTICE!

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

5.3.3 Parameter Settings

Establishing the correct programming for applications
often requires 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.

5.3.4 Uploading/Downloading Data to/from
the LCP

1. Press [Off] to stop operation before uploading or
downloading data.

2. Press [Main Menu] parameter 0-50 LCP Copy and
press [OK].

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

26 REV 2/AUGUST 2015 All rights reserved.
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4. Press [OK]. A progress bar shows the uploading or
downloading progress.

5. Press [Hand On] or [Auto On] to return to normal
operation.

5.3.5 Changing Parameter Settings

Access and change parameter settings 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 [4] [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.

4, 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 the Main Menu.

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

. The list only shows parameters, which are
changed in the current edit set-up.

. Parameters, which were reset to default values,
are not listed.

. The message Empty indicates that no parameters
are changed.

5.3.6 Restoring Default Settings

NOTICE!

Risk of losing programming and monitoring records by
restoration of default settings. To provide a back-up,
upload data to the LCP before initialisation.

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

. Initialisation using parameter 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 initialisation erases all motor,
programming, localisation, and monitoring data,
and restores factory default settings.

Recommended initialisation procedure, via
parameter 14-22 Operation Mode

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

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

3. Scroll to [2] 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.
Manual initialisation 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 initialisation does not reset the following frequency
converter information:

. Parameter 15-00 Operating hours
. Parameter 15-03 Power-ups
. Parameter 15-04 Over Temps

. Parameter 15-05 Over Volts

5.4 Basic Programming

5.4.1 Commissioning with SmartStart

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

. SmartStart starts automatically at first power-up

or after initialisation of the frequency converter.

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

P2001487
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. For commissioning without use of the SmartStart
wizard, refer to chapter 5.4.2 Commissioning via
[Main Menu] or the programming guide.

NOTICE!

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

5.4.2 Commissioning via [Main Menul]

Recommended parameter settings are intended for start-
up and check-out 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].

L
1107 RPM 3.84A 1(1)

|

1-** Load/Motor

130BP066.10

2 - ** Brakes

3 - ** Reference / Ramps

Figure 5.2 Main Menu

3. Press the navigation keys to scroll to parameter
group 0-0* Basic Settings and press [OK].

=
0.0% 0.00A 1(1)

Operation / Display 0-%%]

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

130BP087.10

Figure 5.3 Operation/Display

4. Press the navigation keys to scroll to
parameter 0-03 Regional Settings and press [OK].

0.0% 0.00A 10)
Basic Settings 0-0%]

0-03 Regional Settings

130BP088.10

[0] International

Figure 5.4 Basic Settings

5. Press the navigation keys to select [0] Interna-
tional 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
parameter 0-01 Language.

8. Select the language and press [OK].

9. If a jumper wire is in place between control
terminals 12 and 27, leave
parameter 5-12 Terminal 27 Digital Input at factory
default. Otherwise, select [0] No Operation in
parameter 5-12 Terminal 27 Digital Input. For
frequency converters with an optional bypass, no
jumper wire is required between control terminals
12 and 27.

10.  Make the application-specific settings in the
following parameters:

10a  Parameter 3-02 Minimum Reference.

10b  Parameter 3-03 Maximum Reference.

10c  Parameter 3-41 Ramp 1 Ramp-up Time.
10d  Parameter 3-42 Ramp 1 Ramp-down Time.

10e  Parameter 3-13 Reference Site. Linked to
Hand/Auto Local Remote.

5.4.3 Asynchronous Motor Set-up

Enter the following motor data. Find the information on
the motor nameplate.

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

Parameter 1-22 Motor Voltage.
Parameter 1-23 Motor Frequency.

Parameter 1-24 Motor Current.

ok wN

Parameter 1-25 Motor Nominal Speed.
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When running in flux control principle, or for optimum
performance in VVC* mode, extra motor data is required to
set up the following parameters. Find the data in the
motor datasheet (this data is typically not available on the
motor nameplate). Run a complete automatic motor
adaptation (AMA) using parameter 1-29 Automatic Motor
Adaptation (AMA) [1] Enable Complete AMA or enter the
parameters manually. Parameter 1-36 Iron Loss Resistance
(Rfe) is always entered manually.

1. Parameter 1-30 Stator Resistance (Rs).
Parameter 1-31 Rotor Resistance (Rr).

Parameter 1-33 Stator Leakage Reactance (X1).

2
3
4. Parameter 1-34 Rotor Leakage Reactance (X2).
5 Parameter 1-35 Main Reactance (Xh).

6

Parameter 1-36 Iron Loss Resistance (Rfe).

Application-specific adjustment when running VVC*
VVC* is the most robust control mode. In most situations,
it provides optimum performance without further
adjustments. Run a complete AMA for best performance.

Application-specific adjustment when running flux

Flux control principle is the preferred control principle for
optimum shaft performance in dynamic applications.
Perform an AMA since this control mode requires precise
motor data. Depending on the application, further
adjustments may be required.

See Table 5.6 for application-related recommendations.

Application Settings

Low-inertia applications Keep calculated values.

High-inertia applications Parameter 1-66 Min. Current at Low
Speed.

Increase current to a value between
default and maximum depending on
the application.

Set ramp times matching the
application. Too fast ramp up causes
an overcurrent or overtorque. Too
fast ramp down causes an

overvoltage trip.

High load at low speed Parameter 1-66 Min. Current at Low
Speed.

Increase current to a value between
default and maximum depending on

the application.

No-load application Adjust parameter 1-18 Min. Current at
No Load to achieve smoother motor
operation by reducing torque ripple

and vibration.

Application Settings
Flux sensorless control Adjust parameter 1-53 Model Shift
principle only Frequency.

Example 1: If the motor oscillates at
5 Hz, and dynamics performance is
required at 15 Hz, set

parameter 1-53 Model Shift Frequency
to 10 Hz.

Example 2: If the application
involves dynamic load changes at
low speed, reduce

parameter 1-53 Model Shift Frequency.
Observe the motor behaviour to
make sure that the model shift
frequency is not reduced too much.
Symptoms of inappropriate model
shift frequency are motor oscillations

or frequency converter tripping.

Table 5.6 Recommendations for Flux Applications

5.4.4 Permanent Magnet Motor Set-up

NOTICE!

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

Initial programming steps

1. Activate PM motor operation in
parameter 1-10 Motor Construction, select [1] PM,
non-salient SPM.

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

Programming motor data

After selecting PM motor in parameter 1-10 Motor
Construction, the PM motor-related parameters in
parameter groups 1-2* Motor Data, 1-3* Adv. Motor Data,
and 7-4* are active.

Find the necessary data on the motor nameplate and in
the motor data sheet.

Program the following parameters in the listed order:

1. Parameter 1-24 Motor Current.

2 Parameter 1-26 Motor Cont. Rated Torque.
3 Parameter 1-25 Motor Nominal Speed.

4. Parameter 1-39 Motor Poles.
5

Parameter 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.
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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. Parameter 1-37 d-axis Inductance (Ld).
Enter line-to-common direct axis inductance of
the PM motor.
If only line-line data are available, divide the line-
line 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. Parameter 1-40 Back EMF at 1000 RPM
Enter line-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
frequency converter 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 correct value as follows: If back EMF
is for example 320 V at 1800 RPM, it can be
calculated at 1000 RPM as follows: Back EMF =
(Voltage/RPM)x1000 = (320/1800)x1000 = 178.
Program this value for parameter 1-40 Back EMF at
1000 RPM.

Test motor operation

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

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

Rotor detection

This function is the recommended choice for applications
where the motor starts from standstill, for example pumps
or conveyors. On some motors, a 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 for example
windmilling in fan applications. Parameter 2-06 Parking
Current and parameter 2-07 Parking Time can be adjusted.
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. Table 5.6 shows
recommendations in different applications.

Application Settings

Low-inertia applications Increase parameter 1-17 Voltage Filter

ILoad/IMotor <5 Time Const. by factor 5-10

Reduce parameter 1-14 Damping
Gain.

Reduce parameter 1-66 Min. Current

at Low Speed (<100%).

Low-inertia applications Keep the calculated values.

50>ILoad/IMotor >5

High-inertia applications Increase parameter 1-14 Damping

ILoad/IMotor > 50 Gain, parameter 1-15 Low Speed Filter
Time Const., and parameter 1-16 High

Speed Filter Time Const..

High load at low speed Increase parameter 1-17 Voltage Filter

<30% (rated speed) Time Const..
Increase parameter 1-66 Min. Current
at Low Speed (>100% for a

prolonged time can overheat the

motor).

Table 5.7 Recommendations in Different Applications

If the motor starts oscillating at a certain speed, increase
parameter 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.

Adjust starting torque in parameter 1-66 Min. Current at Low
Speed. 100% provides nominal torque as starting torque.

5.4.5 Automatic Energy Optimization (AEO)

NOTICE!

AEO is not relevant for permanent magnet motors.

AEO is a procedure which minimizes voltage to the motor,
thereby 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.

5.4.6 Automatic Motor Adaptation (AMA)

AMA is a procedure which optimises compatibility between
the frequency converter and the motor.

. The frequency converter builds a mathematical
model of the motor for regulating output motor
current. The procedure also tests the input phase
balance of electrical power. It compares the
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motor characteristics with the entered nameplate
data.

. 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 [2] Enable reduced AMA.

. If warnings or alarms occur, see chapter 7.4 List of
Warnings and Alarms.

. 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 7-** Load and Motor

and press [OK].

3. Scroll to parameter group 7-2* Motor Data and
press [OK].
4. Scroll to parameter 1-29 Automatic Motor

Adaptation (AMA) and press [OK].
5. Select [1] Enable complete AMA and press [OK].
6. Follow the on-screen instructions.

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

8. The advanced motor data is entered in parameter
group 1-3* Adv. Motor Data.

5.5 Checking Motor Rotation

NOTICE!

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 parameter 4-12 Motor Speed Low Limit [Hz].

1. Press [Main Menul.

2. Scroll to parameter 1-28 Motor Rotation Check and
press [OK].

3. Scroll to [1] Enable.

The following text appears: Note! Motor may run in wrong
direction.
4, Press [OK].

5. Follow the on-screen instructions.

NOTICE!

To change the direction of rotation, remove power to the
frequency converter and wait for power to discharge.

Reverse the connection of any 2 of the 3 motor wires on
the motor or frequency converter side of the connection.

5.6 Local Control Test
1. Press [Hand On] to provide a local start command
to the frequency converter.

2. Accelerate the frequency converter by pressing
[4] 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
chapter 7.5 Troubleshooting. See chapter 7.4 List of Warnings
and Alarms for resetting the frequency converter after a
trip.

5.7 System Start-up
The procedure in this section requires wiring and
application programming to be completed. The following

procedure is recommended 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 the sound and vibration levels of the
motor to ensure that the system is working as
intended.

If warnings or alarms occur, see chapter 7.3 Warning and
Alarm Types or chapter 7.4 List of Warnings and Alarms.

P2001487
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6 Application Set-up Examples

The examples in this section are intended as a quick Parameters
reference for common applications. o Function Setting
§ Parameter 6-12 T |4 mA*
o Parameter settings are the regional default values & | erminal 53 Low
(32}
unless otherwise indicated (selected in — | Current
parameter 0-03 Regional Settings). Parameter 6-13 T |20 mA¥*
e Parameters associated with the terminals and erminal 53 High
their settings are shown next to the drawings. Current
Parameter 6-14 T |0 RPM
. Required switch settings for analog terminals A53 erminal 53 Low
or A54 are also shown. Ref./Feedb. Value
INOTICE! Parameter 6-15 T | 1500 RPM
When using the optional STO feature, a jumper wire may erminal 53 High
be required between terminal 12 (or 13) and terminal 37 Ref/Feedb. Value
for the frequency converter to operate with factory * = Default value
default programming values. Notes/comments:
4-20mA D IN 37 is an option.
6.1 Application Examples
6.1.1 Speed
Parameters A3
° Function Setting
§ barameter 6-10 T 10.07 V= Table 6.2 Analog Speed Reference (Current)
% erminal 53 Low
) Parameters
| Voltage
o Function Setting
Parameter 6-11 T |10 V* = 5 507 Too7 v
erminal 53 High & arameter 6- :
o erminal 53 Low
Voltage Q
—| Voltage
Parameter 6-14 T | 0 RPM
; Parameter 6-11 T |10 V*
erminal 53 Low nal 53 Hiah
Ref./Feedb. Value ermina 9
Voltage
Parameter 6-15 T | 1500 RPM 5 PRVEA T
erminal 53 High ara.me;t:; L_
+ Ref./Feedb. Value ermina ow
— Ref./Feedb. Value
* = Default value
Parameter 6-15 T | 1500 RPM
Notes/comments: ) )
R ] . erminal 53 High
D IN 37 is an option.
-10-+10V ~5kO) Ref./Feedb. Value
* = Default value
Notes/comments:
D IN 37 is an option.
A53
Table 6.1 Analog Speed Reference (Voltage)
A53

Table 6.3 Speed Reference (using a Manual Potentiometer)
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6.1.2 Start/Stop

Parameters
=] Function Setting
§ Parameter 5-10 T | [8] Start*
g erminal 18
| Digital Input
Parameter 5-12 T |[19] Freeze
erminal 27 Reference
Digital Input
Parameter 5-13 T | [21] Speed Up
erminal 29
Digital Input
Parameter 5-14 T | [22] Speed
erminal 32 Down
Digital Input

* = Default value

Notes/comments:

D IN 37 is an option.

Parameters

o Function Setting
5 Parameter 5-10 T |[9] Latched
% erminal 18 Start
“|pigital Input

Parameter 5-12 T | [6] Stop

erminal 27 Inverse

Digital Input

* = Default value

Notes/comments:

If parameter 5-12 Terminal 27
Digital Input is set to [0] No
operation, a jumper wire to
terminal 27 is not needed.

D IN 37 is an option.

Table 6.5 Pulse Start/Stop

Speed %
Table 6.4 Speed Up/Down §
2
&
g \
Speed 4 3 -
Reference q \— e —
! H Latched Start (18)
] T -
! ! ! Stop Inverse (27)
Start (18) ': |
! 1
Freeze ref (27) i
' Figure 6.2 Latched Start/Stop Inverse
Speed up (29) | L
T
Speed down (32) |
Figure 6.1 Speed Up/Down
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Parameters 6.1.3 External Alarm Reset
e Function Setting
% Parameter 5-10 Ter |[8] Start Parameters
&|minal 18 Digital o Function Setting
| Input § Parameter 5-11 T |[1] Reset
Parameter 5-11 Ter |[10] é erminal 19
minal 19 Digital Reversing - Digital Input

Input * = Default value

Parameter 5-12 Ter |[0] No Notes/comments:

minal 27 Digital operation D IN 371is an option.
Input
Parameter 5-14 Ter |[16] Preset
minal 32 Digital ref bit 0

Input
Parameter 5-15 Ter |[17] Preset
minal 33 Digital ref bit 1

Input

Parameter 3-10 Pre
set Reference

Preset reference 0 |25%

Preset reference 1 |50%

Preset reference 2 |75%

Preset reference 3 |100%

* = Default value

Table 6.7 External Alarm Reset
Notes/comments:

D IN 37 is an option.

Table 6.6 Start/Stop with Reversing and 4 Preset Speeds
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6.1.4 RS485 6.1.5 Motor Thermistor
Parameters A‘ n '
) Function Setting A R N I N G
& Parameter 530 7 THERMISTOR INSULATION
% | rotocol FC* Risk of personal injury or equipment damage.
(32}
— [ Parameter 8-31 A | 1* . Use only thermistors with reinforced or double
ddress insulation to meet PELV insulation
Parameter 8-32 B | 9600* requirements.
aud Rate
* = Default value
Parameters
Notes/comments: - Function Setting
Select protocol, address, and § Parameter 1-90 | [2] Thermistor
baud rate in the above- g Motor Thermal | trip
mentioned parameters. < protection
D IN 37 is an option. Parameter 1-93 T |[1] Analog
hermistor Source |input 53
* = Default Value
Notes/comments:
If only a warning is required,
set parameter 1-90 Motor
Thermal Protection to [1]
Thermistor warning.
D IN 37 is an option.
RS-485
Table 6.8 RS485 Network Connection A53

Table 6.9 Motor Thermistor
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7 Diagnostics and Troubleshooting

This chapter includes maintenance and service guidelines,
status messages, warnings and alarms, and basic trouble-
shooting.

7.1 Maintenance and Service

Under normal operating conditions and load profiles, the
frequency converter is maintenance-free throughout its
designed lifetime. To prevent breakdown, danger, and
damage, examine the frequency converter at regular
intervals depending on the operating conditions. Replace
worn or damaged parts with original spare parts or
standard parts.

7.2 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 Figure 7.1).

w5
799RPM 7.83A 364kW | S
0.000 =
53.2% -

Auto | | Remote Ramping
Hand [ Local Stop
off Running
Jogging
Stand by
I
1 2 3

Hand On

The frequency converter is controlled by the
navigation keys on the LCP. Stop commands,
reset, reversing, DC brake, and other signals
applied to the control terminals override local
control.

Table 7.1 Operating Mode

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 7.2 Reference Site

—_

Operating mode (see Table 7.1)

AC Brake [2] AC brake is selected in parameter 2-10 Brake
Function. The AC brake overmagnetises the
motor to achieve a controlled slow down.

AMA finish OK | 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.

Braking max. The brake chopper is in operation. The power
limit for the brake resistor defined in
parameter 2-12 Brake Power Limit (kW) has
been reached.

Coast o Coast inverse was selected as a function for

a digital input (parameter group 5-1*
Digital Inputs). The corresponding terminal
is not connected.

e Coast activated by serial communication.

N

Reference site (see Table 7.2)

w

Operation status (see Table 7.3)

Figure 7.1 Status Display

Table 7.1 to Table 7.3 describe the status messages shown.

Ctrl. ramp-down

[1] Control Ramp-down was selected in

parameter 14-10 Mains Failure.

e The mains voltage is below the value set
in parameter 14-11 Mains Voltage at Mains
Fault at mains fault

e The frequency converter ramps down the
motor using a controlled ramp down.

Off The frequency converter does not react to any
control signal until [Auto On] or [Hand On] is
pressed.

Current High

The frequency converter output current is
above the limit set in parameter 4-51 Warning
Current High.

Auto On The frequency converter is controlled from the

control terminals and/or the serial communi-

cation.

Current Low

The frequency converter output current is
below the limit set in parameter 4-52 Warning
Speed Low.
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DC Hold

[1] DC hold is selected in

parameter 1-80 Function at Stop and a stop
command is active. The motor is held by a DC
current set in parameter 2-00 DC Hold/Preheat
Current.

DC Stop

The motor is held with a DC current

(parameter 2-01 DC Brake Current) for a

specified time (parameter 2-02 DC Braking

Time).

e The DC brake cut in speed is reached in
parameter 2-03 DC Brake Cut-in Speed [RPM]
and a stop command is active.

o [5] DC-brake inverse is selected as a
function for a digital input (parameter
group 5-1* Digital Inputs). The
corresponding terminal is not active.

e The DC brake is activated via serial
communication.

Jogging

The motor is running as programmed in

parameter 3-19 Jog Speed [RPM].

o [14] Jog was selected as a function for a
digital input (parameter group 5-1* Digital
Inputs). The corresponding terminal (for
example, terminal 29) is active.

e The jog function is activated via the serial
communication.

e The jog function is selected as a reaction
for a monitoring function (for example, for
the no signal function). The monitoring
function is active.

Motor check

In parameter 1-80 Function at Stop, [2] Motor
Check is 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.

Feedback high

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

Feedback low

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

Freeze output

The remote reference is active, which holds

the present speed.

e [20] Freeze output is selected as a function
for a digital input (parameter group 5-7*
Digital Inputs). The corresponding terminal
is active. Speed control is only possible via
the terminal options [21] Speed up and [22]
Speed down.

e Hold ramp is activated via serial communi-
cation.

OVC control

Overvoltage control is activated via

parameter 2-17 Over-voltage Control, [2]
Enabled. The connected motor supplies the
frequency 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 Off

(Only frequency converters with a 24 V
external supply installed).

Mains supply to the frequency converter was
removed, and the control card is supplied by
the external 24 V.

Freeze output

A freeze output command was given, but the

request motor remains stopped until a run permissive
signal is received.
Freeze ref. [19] Freeze reference is selected as a function

for a digital input (parameter group 5-7*
Digital Inputs). The corresponding terminal is
active. The frequency converter saves the
actual reference. Changing the reference is
now only possible via terminal options [21]
Speed up and [22] Speed down.

Protection md

Protection mode is active. The unit detected a

critical status (overcurrent or overvoltage).

e To avoid tripping, switching frequency is
reduced to 4 kHz.

o |f possible, protection mode ends after
approximately 10 s.

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

Jog request

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

QStop

The motor is decelerating using

parameter 3-81 Quick Stop Ramp Time.

o [4] Quick stop inverse is selected as a
function for a digital input (parameter
group 5-1* Digital Inputs). The
corresponding terminal is not active.

e The quick stop function is activated via
serial communication.

Ramping

The motor is accelerating/decelerating using
the active ramp up/down. The reference, a
limit value, or a standstill is not yet reached.

P2001487
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Ref. high

The sum of all active references is above the
reference limit set in parameter 4-55 Warning
Reference High.

Ref. low

The sum of all active references is below the
reference limit set in parameter 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 frequency converter drives the motor.

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
parameter 4-53 Warning Speed High.

Speed low Motor speed is below the value set in
parameter 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.

Start delay In parameter 1-71 Start Delay, a delay starting

time was set. A start command is activated,
and the motor starts after the start delay time
expires.

Start fwd/rev

[12] Enable start forward and [13] Enable start
reverse are selected as options for 2 different
digital inputs (parameter group 5-1* Digital
Inputs). The motor starts in forward or reverse
direction depending on which terminal is

7.3 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 itself when the abnormal condition
ceases.

Alarms

Trip

An alarm is issued when the frequency converter is
tripped, meaning 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 monitor the
frequency converter status. After the fault condition is
remedied, the frequency converter can be reset. It is then
ready to start operation again.

Resetting the frequency converter after trip/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. Remove input power to the frequency
converter, correct the cause of the fault, and reset the
frequency converter.

activated. Warning and alarm displays

Stop The frequency converter received a stop
command from the LCP, digital input, or serial . A warning is showed in the LCP along with the
communication. warning number.

Trip An alarm occurred and the motor is stopped. o An alarm flashes along with the alarm number.
Once the cause of the alarm is cleared, the rolls
frequency converter can be reset manually by 0.0Hz 0.000KW 0.00A §
pressing [Reset] or remotely by control 0.0Hz %
terminals or serial communication. o =

Trip lock An alarm occurred, and the motor is stopped.

When the cause of the alarm is cleared, cycle
power to the frequency converter. The
frequency converter can then be reset
manually by pressing [Reset], or remotely by Figure 7.2 Alarm Example
control terminals or serial communication.
Table 7.3 Operation Status

NOTICE!

In auto/remote mode, the frequency converter requires

external commands to execute functions.
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In addition to the text and alarm code in the LCP, there are

3 status indicator lights.
&

130BB467.10

=p

Warning indicator light | Alarm indicator light

Warning On Off

Alarm Off On (Flashing)

Trip-Lock On On (Flashing)

Figure 7.3 Status Indicator Lights

7.4 List of Warnings and Alarms

The following warning/alarm information 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 less than 10 V from terminal 50.

Remove some of the load from terminal 50, as the 10 V

supply is overloaded. Maximum 15 mA or minimum 590 Q.

A short circuit in a connected potentiometer or incorrect
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
parameter 6-01 Live Zero Timeout Function. The signal on 1
of the analog inputs is less than 50% of the minimum
value programmed for that input. Broken wiring or a faulty
device sending the signal can cause this condition.

Troubleshooting
. Check the connections on all the analog mains
terminals.

- Control card terminals 53 and 54 for
signals, terminal 55 common.

- General Purpose I/0 MCB 101 terminals
11 and 12 for signals, terminal 10
common.

- Analog I/0 Option MCB 109 terminals 1,
3, and 5 for signals, terminals 2, 4, and 6
common.

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

. Perform an input terminal signal test.

WARNING/ALARM 4, Mains phase loss

A phase is missing on the supply side, or the line voltage
imbalance is too high. This message also appears for a
fault in the input rectifier on the adjustable frequency
drive. Options are programmed in parameter 14-12 Function
at Mains Imbalance.

Troubleshooting
. Check the supply voltage and supply currents to
the adjustable frequency drive.

WARNING 5, DC link voltage high

The DC link voltage (DC) is higher than the high-voltage
warning limit. The limit depends on the adjustable
frequency drive voltage rating. The unit is still active.

WARNING 6, DC link voltage low

The DC link voltage (DC) is lower than the low-voltage
warning limit. The limit depends on the adjustable
frequency drive voltage rating. The unit is still active.

WARNING/ALARM 7, DC overvoltage
If the DC link voltage exceeds the limit, the adjustable
frequency drive trips after a certain time.

Troubleshooting
. Connect a brake resistor.

. Extend the ramp time.
. Change the ramp type.

. Activate the functions in parameter 2-10 Brake

Function.

. Increase parameter 14-26 Trip Delay at Inverter
Fault.

. If the alarm/warning occurs during a power sag,

use kinetic backup (parameter 14-10 Line Failure).

WARNING/ALARM 8, DC undervoltage

If the DC link voltage drops below the undervoltage limit,
the adjustable frequency drive checks if a 24 V DC backup
supply is connected. If no 24 V DC backup supply is
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connected, the adjustable frequency drive trips after a
fixed time delay. The time delay varies with unit size.

Troubleshooting
. Make sure that the supply voltage matches the
adjustable frequency drive voltage.

. Perform an input voltage test.
. Perform a soft charge circuit test.

WARNING/ALARM 9, Inverter overload

The adjustable frequency drive has run with more than
100% overload for too long and is about to cut out. The
counter for electronic thermal inverter protection issues a
warning at 98% and trips at 100% with an alarm. The
adjustable frequency drive cannot be reset until the
counter is below 90%.

Troubleshooting
. Compare the output current shown on the LCP
with the adjustable frequency drive rated current.

. Compare the output current shown on the LCP
with the measured motor current.

. Show the thermal adjustable frequency drive load
on the LCP and monitor the value. When running
above the adjustable frequency drive continuous
current rating, the counter increases. When
running below the adjustable frequency drive
continuous current rating, the counter decreases.

WARNING/ALARM 10, Motor overload temperature
According to the electronic thermal protection (ETR), the
motor is too hot. Select whether the adjustable frequency
drive issues a warning or an alarm when the counter
reaches 100% in parameter 1-90 Motor Thermal 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
parameter 1-24 Motor Current is correct.

. Ensure that the motor data in parameters 1-20 to
1-25 are set correctly.

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

. Running AMA in parameter 1-29 Automatic Motor
Adaptation (AMA) tunes the adjustable frequency
drive 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 adjustable frequency drive issues a warning or
an alarm in parameter 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 (analog voltage input) and
terminal 50 (+10 V supply). Also check that the
terminal switch for 53 or 54 is set for voltage.
Check that parameter 1-93 Thermistor Source
selects terminal 53 or 54.

. When using terminal 18, 19, 31, 32, or 33 (digital
inputs), check that the thermistor is connected
correctly between the digital input terminal used
(digital input PNP only) and terminal 50. Select
the terminal to use in parameter 1-93 Thermistor
Source.

WARNING/ALARM 12, Torque limit

The torque has exceeded the value in

parameter 4-16 Torque Limit Motor Mode or the value in
parameter 4-17 Torque Limit Generator Mode.

Parameter 14-25 Trip Delay at Torque Limit can change this
warning from a warning-only condition to a warning
followed by an alarm.

Troubleshooting
. If the motor torque limit is exceeded during
ramp-up, extend 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, 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, Overcurrent

The inverter peak current limit (approximately 200% of the
rated current) is exceeded. The warning lasts approximately
1.5 s, then the adjustable frequency drive 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 after kinetic
backup.

If extended mechanical brake control is selected, a trip can
be reset externally.
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Troubleshooting
. Remove the power and check if the motor shaft
can be turned.

. Make sure that the motor size matches the
adjustable frequency drive.

. Check that the motor data is correct in
parameters 1-20 to 1-25.

ALARM 14, Ground fault

There is current from the output phase to ground, either in
the cable between the adjustable frequency drive and the
motor, or in the motor itself. Ground fault is detected by
the current transducers that measure current going out
from the adjustable frequency drive and current going into
the adjustable frequency drive from the motor. Ground
fault is issued if the deviation of the two currents is too
large (the current going out of the adjustable frequency
drive should be the same as the current going into the
adjustable frequency drive).

Troubleshooting
. Remove power to the adjustable frequency drive
and repair the ground fault.

. Check for ground faults in the motor by
measuring the resistance to ground of the motor
cables and the motor with a megohmmeter.

. Reset any potential individual offset in the three
current transducers in . Perform the manual
initialization or perform a complete AMA. This
method is most relevant after changing the
power card.

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
Xylem:

. Parameter 15-40 FC Type.

. Parameter 15-41 Power Section.

. Parameter 15-42 Voltage.

. Parameter 15-43 Software Version.

. Parameter 15-45 Actual Typecode String.
. Parameter 15-49 SW ID Control Card.

. Parameter 15-50 SW ID Power Card.

. Parameter 15-60 Option Mounted.

. Parameter 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 the power to the adjustable frequency
drive and repair the short circuit.

WARNING/ALARM 17, Control word timeout

There is no communication to the adjustable frequency
drive.

The warning is only active when parameter 8-04 Control
Word Timeout Function is NOT set to [0] Off.

If parameter 8-04 Control Word Timeout Function is set to [5]
Stop and Trip, a warning appears, and the adjustable
frequency drive ramps down to a stop and shows an
alarm.

Troubleshooting
. Check the connections on the serial communi-
cation cable.

. Increase parameter 8-03 Control Word Timeout 7
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

parameter 1-77 Compressor Start Max Speed [RPM] during
start within the allowed time (set in

parameter 1-79 Compressor Start Max Time to Trip.) A
blocked motor may cause this alarm.

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 disabled in parameter 14-53 Fan Monitor ([0]
Disabled).

For adjustable frequency drives with DC fans, there is a
feedback sensor mounted in the fan. If the fan is
commanded to run and there is no feedback from the
sensor, this alarm appears. For adjustable frequency drives
with AC fans, the voltage to the fan is monitored.

Troubleshooting
. Check for proper fan operation.

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

. Check the sensors on the heatsink 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 disabled in parameter 14-53 Fan Monitor ([0]
Disabled).
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For adjustable frequency drives with DC fans, there is a
feedback sensor mounted in the fan. If the fan is
commanded to run and there is no feedback from the
sensor, this alarm appears. For adjustable frequency drives
with AC fans, the voltage to the fan is monitored.

Troubleshooting
. Check for proper fan operation.

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

. Check the sensors on the heatsink 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 adjustable frequency drive is still
operational but without the brake function.

Troubleshooting
. Remove the power to the adjustable frequency
drive and replace the brake resistor (see
parameter 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 DC link voltage and the brake
resistor value set in parameter 2-16 AC Brake Max. Current.
The warning is active when the dissipated braking energy
is higher than 90% of the brake resistor power. If option [2]
Trip is selected in parameter 2-13 Brake Power Monitoring,
the adjustable frequency drive trips when the dissipated
braking energy 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 issued. The adjustable frequency drive is still
operational, but since the brake transistor has short-
circuited, substantial power is transmitted to the brake
resistor, even if it is inactive.

Troubleshooting
. Remove power to the adjustable frequency drive
and remove the brake resistor.

WARNING/ALARM 28, Brake check failed
The brake resistor is not connected or not working.
Check parameter 2-15 Brake Check.

ALARM 29, Heatsink temp

The maximum temperature of the heat sink is exceeded.
The temperature fault is not reset until the temperature
drops below a defined heat sink temperature. The trip and
reset points are different based on the frequency converter
power size.

Troubleshooting
Check for the following conditions.
. The ambient temperature is too high.

. The motor cables are too long.

. Incorrect airflow clearance above and below the
frequency converter.

. Blocked airflow around the frequency converter.
. Damaged heat sink fan.
. Dirty heat sink.

ALARM 30, Motor phase U missing
Motor phase U between the adjustable frequency drive
and the motor is missing.

Troubleshooting
. Remove the power from the adjustable frequency
drive and check motor phase U.

ALARM 31, Motor phase V missing
Motor phase V between the adjustable frequency drive
and the motor is missing.

Troubleshooting
. Remove the power from the adjustable frequency
drive and check motor phase V.

ALARM 32, Motor phase W missing
Motor phase W between the adjustable frequency drive
and the motor is missing.

Troubleshooting
. Remove the power from the adjustable frequency
drive and check motor phase W.

ALARM 33, Inrush fault
Too many power-ups have occurred within a short time
period.

Troubleshooting
. Let the unit cool to operating temperature.

WARNING/ALARM 34, Fieldbus communication fault
The serial communication bus 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 adjustable frequency drive is lost and

parameter 14-10 Mains Failure is not set to option [0] No
Function. Check the fuses to the adjustable frequency drive
and line power supply to the unit.

ALARM 38, Internal fault
When an internal fault occurs, a code number defined in
Table 7.4 is displayed.

Troubleshooting
. Cycle power

. Check that the option is properly installed

. Check for loose or missing wiring
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It may be necessary to contact your Xylem supplier or
service department. Note the code number for further
troubleshooting directions.

No. Text

0 Serial port cannot be initialized. Contact your
Xylem supplier or Xylem Service Department.

256-258 | Power EEPROM data is defective or too old.
Replace power card.
512-519 |Internal fault. Contact your Xylem supplier or
Xylem Service Department.
783 Parameter value outside of min/max limits

1024-1284 |Internal fault. Contact your Xylem supplier or the
Xylem Service Department.

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 your Xylem supplier or
Xylem Service Department.

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 your Xylem supplier or
Xylem Service Department.

Table 7.4 Internal Fault Codes

ALARM 39, Heatsink sensor
No feedback from the heatsink 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 terminal 27
Check the load connected to terminal 27 or remove the
short circuit connection. Check parameter 5-00 Digital I/0
Mode and parameter 5-01 Terminal 27 Mode.

WARNING 41, Overload of digital output terminal 29
Check the load connected to terminal 29 or remove the
short circuit connection. Check parameter 5-00 Digital I/0
Mode and parameter 5-02 Terminal 29 Mode.

WARNING 42, Overload of digital output on X30/6 or
overload of digital output on X30/7

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

For terminal X30/7, check the load connected to terminal
X30/7 or remove the short circuit connection. Check
parameter 5-33 Term X30/7 Digi Out (MCB 101).

ALARM 45, Ground fault 2
Ground fault.

Troubleshooting
. Check for proper grounding and loose
connections.

. Check for proper wire size.

. Check the 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 supplies generated by the switch mode supply

(SMPS) on the power card: 7
. 24V
. 5V
o 18V

When powered with 24 V DC with 24 V DC Supply MCB
107, 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.

. If a 24 V DC supply is used, verify proper supply
power.

WARNING 47, 24 V supply low
The supply on the power card is out of range.

There are thee supplies generated by the switch mode
supply (SMPS) on the power card:

. 24V
. 5V
° +18V

Troubleshooting
. Check for a defective power card.

WARNING 48, 1.8 V supply low

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

WARNING 49, Speed limit

When the speed is outside of the specified range in
parameter 4-11 Motor Speed Low Limit [RPM] and
parameter 4-13 Motor Speed High Limit [RPM], the
adjustable frequency drive shows a warning. When the
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speed is below the specified limit in parameter 1-86 Trip
Speed Low [RPM] (except when starting or stopping), the
adjustable frequency drive trips.

ALARM 50, AMA calibration failed
Contact the Xylem supplier or Xylem Service Department.

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 in
parameter 1-24 Motor Current.

ALARM 53, AMA motor too big
The motor is too large 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 AMA is manually interrupted.

ALARM 57, AMA timeout
Try to restart AMA. Repeated restarts can overheat the
motor.

ALARM 58, AMA Internal fault
Contact the Xylem supplier.

WARNING 59, Current limit

The current is higher than the value in

parameter 4-18 Current Limit. Ensure that motor data in
parameters 1-20 to 1-25 are set correctly. Increase the
current limit if necessary. Ensure that the system can
operate safely at a higher limit.

WARNING 60, External interlock

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

WARNING 62, Output frequency at maximum limit

The output frequency has reached the value set in
parameter 4-19 Max Output Frequency. Check the
application for possible causes. Possibly increase the
output frequency limit. Be sure that 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 temperature
The cut-out temperature of the control card is 176°F
[80°Cl.

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

. Check for clogged filters.
. Check the fan operation.
. Check the control card.

WARNING 66, Heatsink temperature low

The adjustable frequency drive 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 adjustable
frequency drive whenever the motor is stopped by setting
parameter 2-00 DC Hold/Preheat Current at 5% and
parameter 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 intentional and reset the unit.

ALARM 68, Safe Stop activated

Safe torque off (STO) has been activated. To resume normal
operation, apply 24 V DC to terminal 37, then send a reset
signal (via bus, digital I/0, 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, lllegal FC configuration

The control card and power card are incompatible. To
check compatibility, contact the Xylem supplier with the
type code of the unit from the nameplate and the part
numbers of the cards.

ALARM 78, Tracking errorDrive 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.
Parameter 22-23 No-Flow Function is set for alarm.

Troubleshooting
. Troubleshoot the system and reset the adjustable
frequency drive after the fault has been cleared.
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ALARM 93, Dry pump

A no-flow condition in the system with the adjustable
frequency drive operating at high speed may indicate a
dry pump. Parameter 22-26 Dry Pump Function is set for
alarm.

Troubleshooting
. Troubleshoot the system and reset the adjustable
frequency drive after the fault has been cleared.

ALARM 94, End of curve

The feedback is lower than the setpoint. This may indicate
leakage in the system. Parameter 22-50 End of Curve
Function is set for alarm.

Troubleshooting
. Troubleshoot the system and reset the adjustable
frequency drive after the fault has been cleared.

ALARM 95, Broken belt

Torque is below the torque level set for no load, indicating
a broken belt. Parameter 22-60 Broken Belt Function is set
for alarm.

Troubleshooting
. Troubleshoot 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. Parameter 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 because the motor
has been running for less than the minimum time specified
in parameter 22-77 Minimum Run Time.

WARNING 98, Clock fault
Time is not set or the RTC clock has failed. Reset the clock
in parameter 0-70 Date and Time.

WARNING 200, Fire mode

This warning indicates that 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 that the adjustable frequency drive has
entered fire mode. Cycle 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, 1 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 an adjustable frequency drive operating multi-motors, 7
an underload condition was detected. This could indicate a

missing motor. Inspect the system for proper operation.

WARNING 204, Locked rotor

With an adjustable frequency drive 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

The power or switch mode supply has been exchanged.
The frequency converter type code must be restored in the
EEPROM. Select the correct type code in parameter 14-23
Typecode Setting according to the label on the frequency
converter. Remember to select ‘Save to EEPROM’ at the
end.

WARNING 251, New type code
The power card or other components are replaced and the
type code is changed.
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7.5 Troubleshooting

Symptom Possible cause Test Solution
Missing input power See Table 4.4 Check the input power source.
Missing or open fuses or circuit |See open fuses and tripped circuit breaker |Follow the recommendations provided.
breaker tripped in this table for possible causes.
No power to the LCP Check the LCP cable for proper connection |Replace the faulty LCP or connection cable.

or damage.

Shortcut on control voltage Check the 24 V control voltage supply for | Wire the terminals properly.

Display (terminal 12 or 50) or at control | terminals 12/13 to 20-39 or 10 V supply for

dark/No terminals terminals 50 to 55.

function

Incompatible LCP

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

Wrong contrast setting

Press [Status] + [A]/[¥] 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

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

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

display frequency converter the display continues to cut out, follow the
procedure for display dark.
Service switch open or missing |Check if the motor is connected and the Connect the motor and check the service
motor connection connection is not interrupted (by a service |switch.
switch or other device).
No mains power with 24 V DC |If the display is functioning but no output, |Apply mains power to run the unit.
option card check that mains power is applied to the
frequency converter.
LCP Stop Check if [Off] has been pressed. Press [Auto On] or [Hand On] (depending
on operation mode) to run the motor.
Motor not Missing start signal (Standby) Check parameter 5-10 Terminal 18 Digital Apply a valid start signal to start the
running Input for correct setting for terminal 18 (use | motor.

default setting).

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

parameter 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:
e 2-70 AIC L1 Current

e 2-71 AIC L2 Current

e 2-72 AIC L3 Current

Troubleshoot the AIC (Active In-
Converter).<<More info here>>

Motor running

Motor rotation limit

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

Program correct settings.

Active reversing signal

Check if a reversing command is

Deactivate reversing signal.

in wrong o
o programmed for the terminal in parameter
direction o
group 5-1* Digital inputs..
Wrong motor phase connection
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Symptom Possible cause Test Solution
Frequency limits set wrong Check output limits in parameter 4-13 Motor | Program correct limits.
Speed High Limit [RPM],
Motor is not parameter 4-14 Motor Speed High Limit [Hz]
reaching and parameter 4-19 Max Output Frequency.
maximum Reference input signal not Check reference input signal scaling in 6-0* |Program correct settings.
speed scaled correctly Analog I/O Mode and parameter group 3-1*

References. Reference limits in parameter
group 3-0* Reference Limit.

Motor speed

Possible incorrect parameter
settings

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

Check settings in parameter group 1-6*
Load Depen.Setting. For closed-loop

unstable For closed-loop operation, check PID operation, check settings in parameter
settings. group 20-0* Feedback.

Motor runs Possible over-magnetisation Check for incorrect motor settings in all Check motor settings in parameter groups

rough motor parameters. 1-2* Motor Data, 1-3* Adv Motor Data, and

1-5*% Load Indep. Setting..

Motor will not
brake

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, B to
C, Cto A

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, B to
C, Cto A

If imbalance 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: U to
V,VtoW, Wto 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: U to
V,VtoW, Wto U.

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

Frequency
converter
acceleration

Motor data are entered
incorrectly

If warnings or alarms occur, see
chapter 7.4 List of Warnings and Alarms
Check that motor data are entered correctly

Increase the ramp-up time in
parameter 3-41 Ramp 1 Ramp-up Time.
Increase current limit in

parameter 4-18 Current Limit. Increase

deceleration
problems

problems torque limit in parameter 4-16 Torque Limit
Motor Mode.

Frequency Motor data are entered If warnings or alarms occur, see Increase the ramp-down time in

converter incorrectly chapter 7.4 List of Warnings and Alarms parameter 3-42 Ramp 1 Ramp-down Time.

Check that motor data are entered correctly

Enable overvoltage control in
parameter 2-17 Over-voltage Control.
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Symptom

Possible cause

Test

Solution

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
parameter 14-03 Overmodulation.

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

Increase Resonance Dampening in
parameter 1-64 Resonance Dampening.

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

Table 7.5 Troubleshooting
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8.1 Electrical Data
8.1.1 Mains Supply 1x200-240 V AC

Type Designation P1K1 P1K5 P2K2 P3KO0 P3K7 P5K5 P7K5 P15K P22K
Typical Shaft Output [kW] 1.1 1.5 22 3.0 37 55 7.5 15 22
Typical Shaft Output [HP] at 240 V 1.5 2.0 29 4.0 4.9 7.5 10 20 30
IP20/Chassis A3 - - - - - - - -
IP21/NEMA 1 - B1 B1 B1 B1 B1 B2 C1 2
IP55/NEMA 12/Type 3R'® A5 B1 B1 B1 B1 B1 B2 C1 (@)
IP66 A5 B1 B1 B1 B1 B1 B2 (@ (@)
Output current

Continuous (3x200-240 V) [A] 6.6 7.5 10.6 12.5 16.7 24.2 30.8 59.4 88
Intermittent (3x200-240 V) [A] 7.3 83 1.7 13.8 18.4 26.6 334 65.3 96.8
Continuous kVA (208 V AC) [kVA] 5.00 6.40 12.27 18.30
Max. input current

Continuous (1x200-240 V) [A] 12.5 15 20.5 24 32 46 59 111 172
Intermittent (1x200-240 V) [A] 13.8 16.5 226 26.4 352 50.6 64.9 122.1 189.2
Max. pre-fuses”[A] 20 30 40 40 60 80 100 150 200

Additional specifications

Estimated power loss at rated

max. load [W]¥

Max. cable size (mains, motor, brake)
[mm?2]/(AWG)?

Maximum cable cross-section for
mains with disconnect switch [mm?2] 16 (6) 16 (6) 16 (6) 16 (6) 16 (6) 16 (6) 25 (3) 50 (1/0)
(IAWG])

Maximum cable cross-section for

mains without disconnect switch 16 (6) 16 (6) 16 (6) 16 (6) 16 (6) 16 (6) 25 (3) 50 (1/0) | 95 (4/0)
[mm2] ([AWG])

Cable insulation temperature rating
°a

Efficiency? 0.968 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98

44 30 44 60 74 110 150 300 440

[0.2-4]/(4-10) [101/(7) [351/(2) | [501/(1)/0 | [95]/(4/0)

2 x50 (2
x 1/0)8 9

75 75 75 75 75 75 75 75 75

Table 8.1 Mains Supply 1x200-240 V AC - Normal Overload 110% for 1 Minute, P1K1-P22K
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8.1.2 Mains Supply 3x200-240 V AC

Type designation P1K1 P1K5 P2K2 P3KO0 P3K7
Overload" NO NO NO NO NO
Typical shaft output [kW] 1.1 1.5 2.2 3.0 37
Typical shaft output [hp] at 208 V 1.5 2.0 29 4.0 49
IP20/chassis® A2 A2 A2 A3 A3
IP55/NEMA 12/Type 3R' 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] 6.6 7.5 10.6 125 16.7
Intermittent (3x200-240 V) [A] 73 83 1.7 13.8 18.4
Continuous kVA (208 V AC) [kVA] 238 2.70 3.82 4.50 6.00
Maximum input current
Continuous (3x200-240 V) [A] 5.9 6.8 9.5 1.3 15.0
Intermittent (3x200-240 V) [A] 6.5 7.5 10.5 12.4 16.5
More specifications
Estimated power loss? at rated maximum load [W]¥ 63 82 116 155 185
IP20, IP21 maximum cable cross-section? (mains, motor, brake, and 4,4,4(12,12,12)
load sharing) [mm?/(AWG)] (minimum 0.2 (24))
IP55, IP66 maximum cable cross-section? (mains, motor, brake, and

4,4,4(12,12,12)
load sharing) [mm?/(AWG)]
Maximum cable cross-section with disconnect 6, 4,4 (10,12, 12)
Efﬁciency5) 0.96 0.96 0.96 0.96 0.96

Table 8.2 Mains Supply 3x200-240 V AC
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Type designation P5K5 P7K5 P11K P15K P18K P22K P30K P37K P45K
Overload" NO NO NO NO NO NO NO NO NO
Typical shaft output [kW] 55 7.5 11 15 18.5 22 30 37 45
Zg';al shaft output [hp] at 75 10 15 20 25 30 40 50 60
IP20/chassis® B3 B3 B3 B4 B4 a a c4 (@
IP21/NEMA 1 B1 B1 B1 B2 C1 l cl 2 2
IP55/NEMA 12/Type 3R'® B1 B1 B1 B2 C1 al al c2 c2
IP66/NEMA 4X B1 B1 B1 B2 1 @ (@ (e 2
Output current
Continuous (3x200-240 V) [A] 24.2 30.8 46.2 59.4 74.8 88.0 115 143 170
Intermittent (3x200-240 V) [A] 26.6 339 50.8 65.3 823 96.8 127 157 187
Continuous kVA (208 V AC)
[KVA] 8.7 1.1 16.6 214 26.9 31.7 41.4 51.5 61.2
Maximum 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 46.2 594 74.8 88.0 114.0 143.0 169.0
More specifications
Estimated power loss? at rated

269 310 447 602 737 845 1140 1353 1636
maximum load [W1]¥
IP20 maximum cable cross-
section? (mains, brake, motor, 10, 10 (8,8,-) 35,--(2,--) 35 (2) 50 (1) 150 (300 MCM)
and load sharing) [mm?/(AWG)]

IP21, IP55, IP66 maximum

cable cross-section? (mains, 10, 10 (8,8,-) 33,25, 25 50 (1) 150 (300 MCM)
motor) [mm?2/(AWG)] @49

IP21, IP55, IP66 maximum

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

load sharing) [mm?/(AWG)]

Efficiency® 0.96 0.96 0.96 0% | 09 | o097 0.97 097 097

Table 8.3 Mains Supply 3x200-240 V AC
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8.1.3 Mains Supply 3x380-480 V AC

Type designation P1K1 P1K5 P2K2 P3Ko P4Ko0 P5K5 P7K5
Overload" NO NO NO NO NO NO NO
Typical shaft output [kW] 1.1 15 2.2 3.0 4.0 5.5 7.5
Typical shaft output [hp] at 460 V 1.5 2.0 29 4.0 5.0 7.5 10
IP20/chassis® A2 A2 A2 A2 A2 A3 A3
IP55/Type 12/Type 3R'® 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 4.1 5.6 7.2 10 13 16
Intermittent (3x380-440 V) [A] 33 45 6.2 7.9 11 14.3 17.6
Continuous (3x441-480 V) [A] 2.7 34 4.8 6.3 8.2 1 14.5
Intermittent (3x441-480 V) [A] 3.0 37 53 6.9 9.0 12.1 154
Continuous kVA (400 V AC) [kVA] 2.1 2.8 3.9 5.0 6.9 9.0 11.0
Continuous kVA (460 V AC) [kVA] 24 2.7 3.8 5.0 6.5 8.8 11.6
Maximum input current
Continuous (3x380-440 V) [A] 2.7 3.7 5.0 6.5 9.0 11.7 14.4
Intermittent (3x380-440 V) [A] 3.0 4.1 5.5 7.2 9.9 12.9 15.8
Continuous (3x441-480 V) [A] 2.7 3.1 43 5.7 74 9.9 13.0
Intermittent (3x441-480 V) [A] 3.0 34 4.7 6.3 8.1 10.9 14.3
More specifications
Estimated power loss®
58 62 88 116 124 187 255

at rated maximum load [W]¥
1P20, IP21 maximum cable cross-
section? (mains, motor, brake, and 4 f" 402,12,12)

(minmum 0.2 (24))
load sharing) [mm%/(AWG)]?
IP55, IP66 maximum cable cross-
section? (mains, motor, brake, and 4,4,4(012,12,12)
load sharing) [mm?2/(AWG)]?
Maximum cable cross-section? with

6, 4,4 (10,12, 12)
disconnect
Efﬁciency5) 0.96 0.97 0.97 0.97 0.97 0.97 0.97

Table 8.4 Mains Supply 3x380-480 V AC
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Type designation P11K P15K P18K P22K P30K P37K P45K P55K P75K P90K
Overload" NO NO NO NO NO NO NO NO NO NO
Typical shaft output [kW] 11 15 18.5 22 30 37 45 55 75 920
Typical shaft output [hp] at
P put hp] 15 20 25 30 40 50 60 75 100 125

460 V
IP20/chassis” B3 B3 B3 B4 B4 B4 (@] a c4 c4
IP21/NEMA 1 B1 B1 B1 B2 B2 C1 (@] C1 (@) (@)
IP55/Type 12/Type 3R'® B1 B1 B1 B2 B2 1 (@] 1 (@) (@)
IP66/NEMA 4X B1 B1 B1 B2 B2 (@ (@ (@ 2 2
Output current
Continuous (3x380-439 V)
(A 24 32 375 44 61 73 20 106 147 177
Intermittent (3x380-439 V)
(Al 26.4 35.2 413 48.4 67.1 80.3 99 117 162 195
Continuous (3x440-480 V)
(Al 21 27 34 40 52 65 80 105 130 160
Intermittent (3x440-480 V)
(Al 23.1 29.7 374 44 61.6 715 88 116 143 176
Continuous kVA (400 V AC)

16.6 22.2 26 30.5 423 50.6 62.4 734 102 123
[kVA]
Continuous kVA (460 V AC)

16.7 215 27.1 319 41.4 51.8 63.7 83.7 104 128
[kVA]
Maximum input current
Continuous (3x380-439 V)
(Al 22 29 34 40 55 66 82 96 133 161
Intermittent (3x380-439 V)
(Al 24.2 319 374 44 60.5 726 90.2 106 146 177
Continuous (3x440-480 V)
(Al 19 25 31 36 47 59 73 95 118 145
Intermittent (3x440-480 V)
(Al 20.9 275 34.1 39.6 51.7 64.9 80.3 105 130 160
More specifications
Estimated power loss®
at rated maximum load 278 392 465 525 698 739 843 1083 1384 1474
wi*
IP20 maximum cable cross-
section? (mains, brake,

. 16, 10, - (8, 8, -) 35, -, -(2,--) 35 (2) 50 (1) 150 (300 MCM)
motor, and load sharing)
[mm?/(AWG)]
IP21, IP55, IP66 maximum
cable cross-section? (mains,| 10, 10, 16 (6, 8, 6) 35, 25,25 (2, 4,4 50 (1) 150 (300 MCM)
motor) [mm?/(AWG)]
IP21, IP55, IP66 maximum
cable cross-section? (brake, 10, 10, - (8, 8, -) 35 - -(2,--) 50 (1) 95 (3/0)
load sharing) [mm?2/(AWG)]
With mains disconnect 185/
o 16/6 35/2 35/2 70/3/0 )

switch included: kcmil350
Efficiency® 098 | o098 | o098 [ o098 | o098 0.98 098 0.98 0.98 0.99

Table 8.5 Mains Supply 3x380-480 V AC
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8.1.4 Mains Supply 3x525-600 V AC

Type Designation P1K1 P1K5 P2K2 P3Ko0 P3K7 P4Ko0 P5K5 P7K5
Typical Shaft Output [kW] 1.1 1.5 2.2 3.0 3.7 4.0 5.5 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/Type 3R 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] 26 29 4.1 52 - 6.4 9.5 1.5
Intermittent (3x525-550 V) [A] 29 3.2 4.5 57 - 7.0 10.5 12.7
Continuous (3x525-600 V) [A] 24 2.7 3.9 49 - 6.1 9.0 11.0
Intermittent (3x525-600 V) [A] 2.6 3.0 43 54 - 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] 24 2.7 3.9 49 - 6.1 9.0 11.0
Max. input current

Continuous (3x525-600 V) [A] 24 2.7 41 5.2 - 5.8 8.6 104
Intermittent (3x525-600 V) [A] 2.7 3.0 45 5.7 - 6.4 9.5 11.5
Additional specifications

Estimated power loss

at rated max. load [W1? 50 65 92 122 - 145 195 261

IP20 max. cable cross-section®
4,4,4(12,12,12)

(mains, motor, brake and load .
(min. 0.2 (24))

sharing) [mm?Z/(AWG)]

IP55, IP 66 max. cable cross-section®

4,4,4(012,12,12)

(mains, motor, brake and load .
(min. 0.2 (24))

sharing) [mm?%/(AWG)]
Max. cable cross-section with

. 6,4,4(12,12,12)
disconnect

Mains disconnect switch included: 4/12
Efficiency? 0.97 0.97 0.97 0.97 - 0.97 0.97 0.97

Table 8.6 Mains Supply 3x525-600 V AC - Normal overload 110% for 1 minute, P1K1-P7K5
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8.1.5 Mains Supply 3x525-690 V AC

Type Designation P1K1 P1K5 P2K2 P3Ko P4Ko P5K5 P7K5
Typical Shaft Output [kW] 1.1 1.5 2.2 3.0 4.0 55 7.5
Enclosure IP20 (only) A3 A3 A3 A3 A3 A3 A3
Output current

Continuous (3x525-550 V) [A] 2.1 2.7 3.9 49 6.1 9.0 11
Intermittent (3x525-550 V) [A] 34 43 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
Intermittent kVA (3x551-690 V) [A] 2.6 3.5 5.1 7.2 8.8 12 16
Continuous kVA 525 V AC 1.9 25 35 4.5 55 8.2 10
Continuous kVA 690 V AC 1.9 2.6 3.8 54 6.6 9.0 12
Max. input current

Continuous (3x525-550 V) [A] 1.9 24 3.5 4.4 5.5 8.0 10
Intermittent (3x525-550 V) [A] 3.0 39 5.6 7.1 8.8 13 16
Continuous kVA (3x551-690 V) [A] 14 2.0 29 4.0 4.9 6.7 9.0
Intermittent kVA (3x551-690 V) [A] 23 3.2 4.6 6.5 7.9 10.8 144
Additional specifications

Estimated power loss at rated max. load [W]¥ 44 60 88 120 160 220 300
Max. cable cross section® (mains, motor, brake 6,4,4 (10,12, 12)

and load sharing) [mmZ2]/(AWG) (min. 0.2 (24))

Max. cable cross-section with disconnect 6, 4,4 (10,12, 12)

Efficiency? 0.96 0.96 0.96 0.96 0.96 0.96 0.96

Table 8.8 Mains Supply 3x525-690 V AC - Normal overload 110% for 1 minute, P1K1-P7K5
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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 15 18.5 22
Typical Shaft Output at 690 V [kW] 11 15 18.5 22 30
IP20/Chassis B4 B4 B4 B4 B4
IP21/Type 1 B2 B2 B2 B2 B2
IP55/Type 12/Type 3R'® B2 B2 B2 B2 B2
Output current
Continuous (3 x 525-550 V) [A] 14 19 23 28 36
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 18 22 27 34
Intermittent (60 s overload) (3 x 551-690 V) [A] 20.8 19.8 24.2 29.7 374
Continuous kVA (550 V AC) [kVA] 133 18.1 219 26.7 343
Continuous kVA (690 V AC) [kVA] 15.5 215 26.3 323 40.6
Max. input current
Continuous (at 550 V) [A] 15 19.5 24 29 36
Intermittent (60 s overload) (at 550 V) [A] 23.2 215 26.4 31.9 39.6
Continuous (at 690 V) [A] 14.5 19.5 24 29 36
Intermittent (60 s overload) (at 690 V) [A] 23.2 215 26.4 319 39.6
Max. pre—fuses” [A] 63 63 63 80 100
Additional specifications
Estimated power loss at rated max. load [W]¥ 150 220 300 370 440
Max. cable cross-section (mains/motor, load sharing and brake)

35,25,25(2,4,4)
[mm?2]/(AWG)?
Max. cable size with mains disconnect [mm?2]/(AWG) 2 16, 10, 10 (6, 8, 8)
Efficiency? 0.98 0.98 0.98 0.98 0.98

Table 8.9 Mains Supply 3 x 525-690 V AC - Normal overload 110% for 1 minute, P11K-P30K
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Type designation P37K P45K P55K P75K P90K
High/Normal Load NO NO NO NO NO
Typical Shaft Output at 550 V [kW] 30 37 45 55 75
Typical Shaft Output at 690 V [kW] 37 45 55 75 920
IP20/Chassis B4 c3 a D3h D3h
IP21/Type 1 C2 C2 c2 C2 c2
IP55/Type 12/Type 3R'® 2 2 Q 2 Q
Output current
Continuous (3 x 525-550 V) [A] 43 54 65 87 105
Intermittent (60 s overload) (3 x 525-550 V) [A] 47.3 594 715 95.7 115.5
Continuous (3 x 551-690 V) [A] 41 52 62 83 100
Intermittent (60 s overload) (3 x 551-690 V) [A] 451 57.2 68.2 91.3 110
Continuous kVA (550 V AC) [kVA] 41 514 61.9 829 100
Continuous kVA (690 V AC) [kVA] 49 62.1 741 99.2 119.5
Max. input current
Continuous (at 550 V) [A] 49 59 71 87 99
Intermittent (60 s overload) (at 550 V) [A] 53.9 64.9 78.1 95.7 108.9
Continuous (at 690 V) [A] 48 58 70 86 94.3
Intermittent (60 s overload) (at 690 V) [A] 52.8 63.8 77 94.6 112.7
Max. pre-fuses” [A] 125 160 160 160 -
Additional specifications
Estimated power loss at rated max. load [W]¥ 740 900 1100 1500 1800
Max. cable cross-section (mains and motor) [mmZ2]/(AWG)? 150 (300 MCM)
Max. cable cross-section (load sharing and brake) [mm?]/(AWG)? 95 (3/0)
Max. cable size with mains disconnect [mm?2]/(AWG)? 95, 70, 70 185, 150, 120
(3/0, 2/0, 2/0) (350 MCM, 300 MCM, 4/0)
Efficiency? 0.98 0.98 0.98 0.98 0.98

Table 8.10 Mains Supply 3 x 525-690 V - Normal overload 110% for 1 minute, P37K-P90K

1) For type of fuse see chapter 8.8 Fuses and Circuit Breakers.

2) American Wire Gauge.

3) Efficiency measured at nominal current. For energy efficiency class see chapter 8.4.1 Ambient Conditions.

4) Applies for dimensioning of frequency converter cooling. If the switching frequency is higher than the default setting, the power losses may
increase. LCP and typical control card power consumptions are included.

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?.

6) A2+A3 may be converted to IP21 using a conversion kit. See also Mechanical mounting and IP21/Type 1 Enclosure kit in the Design Guide.
7) B3+4 and C3+4 may be converted to IP21 using a conversion kit. See also Mechanical mounting and IP21/Type 1 Enclosure kit in the Design
Guide.

8) Two wires are required.

9) Variant not available in IP21.

10) Type 3R is not available in the A4 enclosure.
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8.2 Line Power Supply

Line power supply

Supply Terminals L1, L2, L3
Supply voltage 200-240 V £10%
Supply voltage 380-480 V/525-600 V +10%
Supply voltage 525-690 V £10%

AC line voltage low/line drop-out:

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

Supply frequency 50/60 Hz +5%
Max. temporary imbalance between line phases 3.0% of rated supply voltage
True Power Factor (A) 2 0.9 nominal at rated load
Displacement Power Factor (cos ¢) near unity (> 0.98)
Switching on input supply L1, L2, L3 (power-ups) £ 10 hp [7.5 kW] maximum 2 times/min.
Switching on input supply L1, L2, L3 (power-ups) 11-90 kW maximum 1 time/min.
Environment according to EN60664-1 Overvoltage category lll/pollution degree 2

The unit is suitable for use on a circuit capable of delivering not more than 100,000 RMS symmetrical Amperes, 240/500/600/690
V maximum.

8.3 Motor Output and Motor Data

Motor output (U, V, W)

Output voltage 0-100% of supply voltage
Output frequency (1.1-90 kW) 0-590" Hz
Switching on output Unlimited
Ramp times 1-3600 s

1) From software version 3.92, the output frequency of the adjustable frequency drive is limited to 590 Hz. Contact local Xylem
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 sV
Overload torque (Variable torque) maximum 110% for 60 s
Torque rise time in VVC* (independent 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.

P2001487 REV 2/AUGUST 2015 All rights reserved. 59




xylem

Let's Solve Water

Specifications

8.4 Ambient Conditions

Environment

IP rating IPO0/Chassis, IP20"/Chassis, IP212/Type 1, IP54/Type 12, IP55/Type 12, Type 3R, IP66/Type 4X

Vibration test

109

Max. relative humidity

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

Aggressive environment (IEC 60068-2-43) HaS test

class Kd

Ambient temperature?

Max. 50 °C (24-hour average maximum 45 °C)

Minimum ambient temperature during full-scale operation 0°C
Minimum ambient temperature at reduced performance -10 °C
Temperature during storage/transport -25 to +65/70 °C
Maximum altitude above sea level without derating 1000 m
Derating for high altitude, see special conditions in the Design Guide

EMC standards, Emission EN 61800-3
EMC standards, Immunity EN 61800-3
Energy efficiency class? IE2

See section on special conditions in the Design Guide.

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, see special conditions in the Design Guide
4) Determined according to EN50598-2 at:

. Rated load
. 90% rated frequency
. Switching frequency factory setting

. Switching pattern factory setting

8.5 Cable Specifications

Cable lengths and cross-sections for control cables”

Max. motor cable length, screened

150 m (492 ft)

Max. motor cable length, unscreened

300 m (984 ft)

Maximum cross-section to control terminals, flexible/ rigid wire without cable end sleeves

1.5 mm%/16 AWG

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

1 mm?%/18 AWG

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

0.5 mm?/20 AWG

Minimum cross-section to control terminals

0.25 mm?/24 AWG

1) For power cables, see electrical data tables in chapter 8.1 Electrical Data.

60 REV 2/AUGUST 2015 All rights reserved.

P2001487



xylem

Let’s Solve Water

Specifications

8.6 Control Input/Output and Control Data

Digital inputs

Programmable digital inputs 4 (6)"
Terminal number 18, 19, 27", 29", 32, 33
Logic PNP or NPN
Voltage level 0-24 V DC
Voltage level, logic 0 PNP <5V DC
Voltage level, logic 1 PNP >10 V DC
Voltage level, logic 0 NPN 2 >19 V DC
Voltage level, logic 1 NPN? <14V DC
Maximum voltage on input 28 V DC
Pulse frequency range 0-110 kHz
(Duty cycle) Min. pulse width 4.5 ms
Input resistance, Ri Approximately 4 kQ

Safe Torque Off (STO) Terminal 37 3 4 (Terminal 37 is fixed PNP logic)

Voltage level 0-24 V DC
Voltage level, logic 0 PNP <4V DC
Voltage level, logic 1 PNP >20 V DC
Maximum voltage on input 28 V DC
Typical input current at 24 V 50 MArms
Typical input current at 20 V 60 MArms
Input capacitance 400 nF

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.

4) When using a contactor with a DC coil in combination with STO, always make a return path for the current from the coil
when turning it off. The return path can be made by using a freewheel diode (or, alternatively, a 30 V 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 Switch S201/switch 5202 = OFF (U)
Voltage level -10 V to +10 V (scalable)
Input resistance, Ri approx. 10 kQ
Max. voltage 20V
Current mode Switch S201/switch S202 = ON (1)
Current level 0/4 to 20 mA (scalable)
Input resistance, R approx. 200 Q
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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l— PELV isolation 2
24V —] - 5
18 | Control [— Mains 8
\ \
\ [
, High —
37 | voltage [— Motor
Functional I !
isolation |
Roass | — DC-Bus
Figure 8.1 PELV Isolation
Pulse
Programmable pulse 21
Terminal number pulse 29", 322/33
Max. frequency at terminal 29, 33 110 kHz (Push-pull driven)
Max. frequency at terminal 29, 33 5 kHz (open collector)
Min. frequency at terminal 29, 33 4 Hz
Voltage level see chapter 8.6.1 Digital Inputs
Maximum voltage on input 28 V DC
Input resistance, Ri approx. 4 kQ
Pulse input accuracy (0.1-1 kHz) Max. error: 0.1% of full scale
Encoder input accuracy (1-11 kHz) Max. error: 0.05 % of full scale

The pulse and encoder inputs (terminals 29, 32, 33) are galvanically isolated from the supply voltage (PELV) and other high-
voltage terminals.

1) only

2) Pulse inputs are 29 and 33

Analog output

Number of programmable analog outputs 1
Terminal number 42
Current range at analog output 0/4-20 mA
Maximum load GND - analog output 500 Q
Accuracy on analog output Maximum error: 0.5% of full scale
Resolution on analog output 12 bit

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

Control card, RS485 serial communication
Terminal number 68 (P, TX+, RX+), 69 (N, TX-, RX-)
Terminal number 61 Common for terminals 68 and 69

The RS485 serial communication circuit is functionally separated from other central circuits and galvanically isolated from the
supply voltage (PELV).

Digital output

Programmable digital/pulse outputs 2
Terminal number 27, 29"
Voltage level at digital/frequency output 0-24V
Maximum output current (sink or source) 40 mA
Maximum load at frequency output 1 kQ
Maximum capacitive load at frequency output 10 nF
Minimum output frequency at frequency output 0 Hz
Maximum output frequency at frequency output 32 kHz
Accuracy of frequency output Maximum error: 0.1% of full scale
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Resolution of frequency outputs 12 bit

1) Terminals 27 and 29 can also be programmed as input.
The digital output is galvanically isolated from the supply voltage (PELV) and other high-voltage terminals.

Control card, 24 V DC output

Terminal number 12,13
Output voltage 24V +1,-3V
Maximum load 200 mA

The 24 V DC supply is galvanically isolated from the supply voltage (PELV), but has the same potential as the analog and digital
inputs and outputs.

Relay outputs

Programmable relay outputs 2
Relay 01 Terminal number 1-3 (break), 1-2 (make)
Max. terminal load (AC-1)" on 1-3 (NC), 1-2 (NO) (Resistive load) 240 VAC, 2 A
Max. terminal load (AC-15)V (Inductive load @ cos¢ 0.4) 240 V AC, 0.2 A
Max. terminal load (DC-1)" on 1-2 (NO), 1-3 (NC) (Resistive load) 60V DC 1A
Max. terminal load (DC-13)" (Inductive load) 24V DC 0.1 A
Relay 02 ( only) Terminal number 4-6 (break), 4-5 (make)
Max. terminal load (AC-1)" on 4-5 (NO) (Resistive load)?? Overvoltage cat. || 400 VAC 2 A
Max. terminal load (AC-15)" on 4-5 (NO) (Inductive load @ cos® 0.4) 240 V AC, 02 A
Max. terminal load (DC-1)" on 4-5 (NO) (Resistive load) 80VDC2A
Max. terminal load (DC-13)" on 4-5 (NO) (Inductive load) 24V DC, 0.1 A
Max. terminal load (AC-1)" on 4-6 (NC) (Resistive load) 240 VAC 2 A
Max. terminal load (AC-15)" on 4-6 (NC) (Inductive load @ cos 0.4) 240 VAC, 02 A
Max. terminal load (DC-1)" on 4-6 (NC) (Resistive load) 50VDC 2A
Max. terminal load (DC-13)" on 4-6 (NC) (Inductive load) 24V DC, 0.1 A
Min. terminal load on 1-3 (NC), 1-2 (NO), 4-6 (NC), 4-5 (NO) 24V DC 10 mA, 24 V AC 20 mA
Environment according to EN 60664-1 Overvoltage category lll/pollution degree 2

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 Il

3) UL applications 300 V AC 2A

Control card, 10 V DC output

Terminal number 50
Output voltage 10.5V 05V
Maximum load 15 mA

The 10 V DC supply is galvanically isolated from the supply voltage (PELV) and other high-voltage terminals.

Control characteristics

Resolution of output frequency at 0-590 Hz 1 0.003 Hz
Repeat accuracy of precise start/stop (terminals 18, 19) <+ 0.1 ms
System response time (terminals 18, 19, 27, 29, 32, 33) <10 ms
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), depending on resolution of feedback device 0-6000 RPM: error £0.15 RPM

All control characteristics are based on a 4-pole asynchronous motor.
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Control card performance
Scan interval 5 ms

Control card, USB serial communication
USB standard 1.1 (full speed)
USB plug USB type B device plug

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 protective earth. Use only an isolated laptop as PC connection to
the USB connector on the frequency converter.

8.7 Connection Tightening Torques

Power [kW] Torque [Nm]
Enclo- . DC
200-240 V | 380-480/500 V 525-600 V | 525-690 V | Mains | Motor . Brake Earth | Relay
sure connection
A2 1.1-2.2 1.1-4.0 0.6 0.6 0.6 1.8 3 0.6
A3 3.0-3.7 5.5-7.5 1.1-7.5 1.1-7.5 0.6 0.6 0.6 1.8 3 0.6
A4 1.1-2.2 1.1-4.0 0.6 0.6 0.6 1.8 3 0.6
A5 1.1-3.7 1.1-7.5 1.1-7.5 0.6 0.6 0.6 1.8 3 0.6
B1 5.5-11 11-18 11-18 1.8 1.8 1.5 1.5 3 0.6
B2 15 22-30 22-30 11-30 45 45 37 37 3 0.6
B3 55-11 11-18 11-18 1.8 1.8 1.8 1.8 3 0.6
B4 15-18 22-37 22-37 11-37 4.5 4.5 4.5 4.5 3 0.6
C1 18-30 37-55 37-55 10 10 10 10 3 0.6
(@] 37-45 75-90 75-90 37-90 14/24" | 14/24Y 14 14 3 0.6
c3 22-30 45-55 45-55 45-55 10 10 10 10 3 0.6
c4 37-45 75-90 75-90 14/24 V| 14/24 Y 14 14 3 0.6

Table 8.11 Tightening of Terminals

1) For different cable dimensions x/y, where x £ 95 mm?2 and y = 95 mm?2.

64 REV 2/AUGUST 2015 All rights reserved. P2001487



xylem

Let’s Solve Water

Specifications

8.8 Fuses and Circuit Breakers

Use recommended fuses and/or circuit breakers on the supply side as protection if there is 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:

. gG type fuses.

. Moeller type circuit breakers. 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 that possible damage to the frequency converter is limited to
damages inside the unit. For further information, see Application Note Fuses and Circuit Breakers.

The fuses in chapter 8.8.1 CE Compliance to chapter 8.8.2 UL Compliance are suitable for use on a circuit capable of delivering
100000 Arms (symmetrical), depending on the frequency converter voltage rating. With the proper fusing, the frequency
converter short circuit current rating (SCCR) is 100000 Arms.

8.8.1 CE Compliance

200-240 V
Enclosure | Power (hp [kW]) Recommended Recommended Recommended circuit Max. trip level [A]
type fuse size max. fuse size breaker (Moeller)
A2 1.5-3 [1.1-2.2] gG-10 (1.5-2 [1.1-1.5]) gG-25 PKZMO0-25 25
gG-16 (3 [2.2])
A3 4-5 [3.0-3.7] gG-16 (4 [3]) gG-32 PKZMO0-25 25
gG-20 (5 [3.7])
B3 7.5-15 [5.5-11] gG-25 (7.5-10 [5.5-7.5]) gG-63 PKZM4-50 50
gG-32 (15 [11])
B4 20-24 [15-18] gG-50 (20 [15]) gG-125 NZMB1-A100 100
gG-63 (25 [18])
(@] 30-40 [22-30] 9G-80 (30 [22]) gG-150 (30 [22]) NZMB2-A200 150
aR-125 (40 [30]) aR-160 (40 [30])
c4 50-60 [37-45] aR-160 (50 [37]) aR-200 (50 [37]) NZMB2-A250 250
aR-200 (60 [45]) aR-250 (60 [45])
A4 1.5-3 [1.1-2.2] gG-10 (1.5-2 [1.1-1.5]) 9G-32 PKZMO0-25 25
gG-16 (3 [2.2])
A5 0.25-3.7 gG-10 (0.34-2 [0.25-1.5]) 9G-32 PKZMO0-25 25
9G-16 (3-4 [2.2-3])
gG-20 (5 [3.7])
B1 7.5-15 [5.5-11] 9G-25 (7.5 [5.5]) gG-80 PKZM4-63 63
gG-32 (10-15 [7.5-11])
B2 20 [15] gG-50 gG-100 NZMB1-A100 100
C1 24-40 [18-30] gG-63 (25 [18.5]) 9gG-160 (25-30 [18.5-22]) NZMB2-A200 160
gG-80 (30 [22]) aR-160 (40 [30])
gG-100 (40 [30])
C2 50-60 [37-45] aR-160 (50 [37]) aR-200 (50 [37]) NZMB2-A250 250
aR-200 (60 [45]) aR-250 (60 [45])

Table 8.12 200-240 V, Enclosure Types A, B and C
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380-480 V
Enclosure | Power (hp [kW]) Recommended Recommended Recommended circuit Max. trip level [A]
type fuse size max. fuse size breaker (Moeller)
A2 1.5-5 [1.1-4.0] gG-10 (1.5-4 [1.1-3]) 9G-25 PKZMO0-25 25
9G-16 (5 [4])
A3 7.5-10 [5.5-7.5] gG-16 gG-32 PKZMO0-25 25
B3 15-24 [11-18] gG-40 9G-63 PKZM4-50 50
B4 30-50 [22-37] 9G-50 (30 [22]) gG-125 NZMB1-A100 100
gG-63 (40 [30])
gG-80 (50 [37])
a 60-75 [45-55] gG-100 (60 [45]) gG-150 (60 [45]) NZMB2-A200 150
gG-160 (75 [55]) 9G-160 (75 [55])
c4 100-125 [75-90] aR-200 (100 [75]) aR-250 NZMB2-A250 250
aR-250 (125 [90])
A4 1.5-5[1.1-4] gG-10 (1.5-4 [1.1-3]) 9G-32 PKZM0-25 25
gG-16 (5 [4])
A5 1.5-10 [1.1-7.5] gG-10 (1.5-4 [1.1-3]) 9G-32 PKZMO0-25 25
gG-16 (5-10 [4-7.5])
B1 15-25 [11-18.5] 9G-40 gG-80 PKZM4-63 63
B2 30-40 [22-30] gG-50 (30 [22]) gG-100 NZMB1-A100 100
9G-63 (40 [30])
C1 50-75 [37-55] gG-80 (50 [37]) gG-160 NZMB2-A200 160
gG-100 (60 [45])
gG-160 (75 [55])
2 100-125 [75-90] aR-200 (100 [75]) aR-250 NZMB2-A250 250
aR-250 (125 [90])
Table 8.13 380-480 V, Enclosure Types A, B and C
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525-600 V
Enclosure | Power (hp [kW]) Recommended Recommended Recommended circuit Max. trip level [A]
type fuse size max. fuse size breaker (Moeller)
A3 5.5-7.5 gG-10 (7.5 [5.5]) 9G-32 PKZMO0-25 25
gG-16 (10 [7.5])
B3 15-24 [11-18] gG-25 (15 [11]) g9G-63 PKZM4-50 50
9G-32 (20-25 [15-18])
B4 30-50 [22-37] 9G-40 (30 [22]) gG-125 NZMB1-A100 100
gG-50 (40 [30])
9G-63 (50 [37])
(@] 60-75 [45-55] gG-63 (60 [45]) gG-150 NZMB2-A200 150
gG-100 (75 [55])
c4 100-125 [75-90] aR-160 (100 [75]) aR-250 NZMB2-A250 250
aR-200 (125 [90])
A5 1.5-10 [1.1-7.5] 9G-10 (1.5-7.5 [1.1-5.5]) 9G-32 PKZMO0-25 25
gG-16 (10 [7.5])
B1 15-24 [11-18] gG-25 (15 [11]) gG-80 PKZM4-63 63
gG-32 (20 [15])
gG-40 (25 [18.5])
B2 30-40 [22-30] gG-50 (30 [22]) gG-100 NZMB1-A100 100
gG-63 (40 [30])
C1 50-75 [37-55] gG-63 (50 [37]) gG-160 (50-60 [37-45]) NZMB2-A200 160
gG-100 (60 [45]) aR-250 (75 [55])
aR-160 (75 [55])
C2 100-125 [75-90] | aR-200 (100-125 [75-90]) aR-250 NZMB2-A250 250
Table 8.14 525-600 V, Enclosure Types A, B and C
525-690 V
Enclosure | Power (hp [kW]) Recommended Recommended Recommended circuit Max. trip level [A]
type fuse size max. fuse size breaker (Moeller)
A3 1.5 [1.1] gG-6 gG-25
2 [1.5] gG-6 gG-25
3[2.2] gG-6 gG-25
4 3] gG-10 gG-25 PKZMO-16 16
5 [4] gG-10 gG-25
7.5 [5.5] gG-16 gG-25
10 [7.5] gG-16 gG-25
B2/B4 15 [11] gG-25 (15 [11]) gG-63 - -
20 [15] gG-32 (20 [15])
24 18] gG-32 (24 [18))
30 [22] gG-40 (30 [22])
B4/C2 40 [30] gG-63 (40 [30]) gG-80 (40 [30])
C2/C3 50 [37] gG-63 (50 [37]) gG-100 (50 [37]) - -
60 [45] gG-80 (60 [45]) gG-125 (60 [45])
2 75 [55] gG-100 (75 [55]) gG-160 (75-100 [55-75]) - -
100 [75] gG-125 (100 [75])

Table 8.15 525-690 V, Enclosure Types A, B and C

P2001487

REV 2/AUGUST 2015 All rights reserved.

67




xylem

Let's Solve Water

Specifications

8.8.2 UL Compliance

1 x 200-240 V
Recommended max. fuse
Power Max prefuse | Buss- | Buss- | Buss- | Buss- | Buss- | Buss- | Buss- | SIBA | Littel Ferraz- Ferraz- Ferraz-
[kW] size [A] mann | mann | mann | mann | mann | mann | mann | RK1 fuse | Shawmut | Shawmut Shawmut
JFHR2 [ RK1 J T (e cc CcC RK1 cc RK1 J
FWX-1| KTN- FNQ- | KTK- LP- ]501790| KLN-
1.1 15 5 R15 |JKS-15[JIN-15| R-15 R-15 [ CC-15| 6-016 R15 ATM-R15 A2K-15R HSJ15
FWX-2| KTN- FNQ- | KTK- LP- |501790| KLN-
1.5 20 0 R20 |JKS-20(JIN-20| R-20 R-20 [ CC-20 | 6-020 R20 ATM-R20 A2K-20R HSJ20
FWX-3| KTN- FNQ- | KTK- LP- ]501240| KLN-
2.2 30* 0 R30 |JKS-30(JIN-30| R-30 R-30 [ CC-30 | 6-032 R30 ATM-R30 A2K-30R HSJ30
FWX-3| KTN- KLN-
3.0 35 5 R35 | JKS-35 [ JIN-35 - R35 - A2K-35R HSJ35
FWX-5| KTN- 501400| KLN-
37 50 0 R50 [JKS-50 | JJN-50 6-050 | R50 - A2K-50R HSJ50
FWX-6 | KTN- 501400| KLN-
55 60** 0 R60 [ JKS-60 | JJN-60 6-063 R60 - A2K-60R HSJ60
FWX-8 | KTN- 501400| KLN-
7.5 80 0 R80 [JKS-80 | JJN-80 6-080 | R80 - A2K-80R HSJ80
FWX-1] KTN- [JKS-15[JIN-15 202822 | KLN-
15 150 50 R150 0 0 0-150 | R150 A2K-150R HSJ150
FWX-2| KTN- [JKS-20 [ JIN-20 202822 | KLN-
22 200 00 R200 0 0 0-200 | R200 A2K-200R HSJ200

Table 8.16 1 x 200-240 V
* Siba allowed up to 32 A ; ** Siba allowed up to 63 A

3x200-240 V
Recommended max. fuse
Power Bussmann Bussmann Bussmann Bussmann Bussmann Bussmann
[kw] Type RK1 " Type J Type T Type CC Type CC Type CC
1.1 KTN-R-10 JKS-10 JIN-10 FNQ-R-10 KTK-R-10 LP-CC-10
1.5 KTN-R-15 JKS-15 JIN-15 FNQ-R-15 KTK-R-15 LP-CC-15
2.2 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
5.5-7.5 KTN-R-50 JKS-50 JIN-50 - - -
11 KTN-R-60 JKS-60 JIN-60 - - -
15 KTN-R-80 JKS-80 JIN-80 - - -
18.5-22 KTN-R-125 JKS-125 JIN-125 - - -
30 KTN-R-150 JKS-150 JIN-150 - - -
37 KTN-R-200 JKS-200 JIN-200 - - -
45 KTN-R-250 JKS-250 JIN-250 - - -

Table 8.17 3x200-240 V, Enclosure Types A, B and C
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Recommended max. fuse
Power Ferraz- Ferraz- Ferraz- Ferraz-
kW] SIBA Little fuse Shawmut Shawmut Bussmann Littel fuse Shawmut Shawmut
Type RK1 Type RK1 Type JFHR2? JFHR2
Type CC Type RK13 JFHR2% J
11 5017906-010 KLN-R-10 ATM-R-10 A2K-10-R FWX-10 - - HSJ-10
1.5 5017906-016 KLN-R-15 ATM-R-15 A2K-15-R FWX-15 - - HSJ-15
2.2 5017906-020 KLN-R-20 ATM-R-20 A2K-20-R FWX-20 - - HSJ-20
3.0 5017906-025 KLN-R-25 ATM-R-25 A2K-25-R FWX-25 - - HSJ-25
37 5012406-032 KLN-R-30 ATM-R-30 A2K-30-R FWX-30 - - HSJ-30
5.5-7.5 5014006-050 KLN-R-50 - A2K-50-R FWX-50 - - HSJ-50
1 5014006-063 KLN-R-60 - A2K-60-R FWX-60 - - HSJ-60
15 5014006-080 KLN-R-80 - A2K-80-R FWX-80 - - HSJ-80
18.5-22 2028220-125 KLN-R-125 - A2K-125-R FWX-125 - - HSJ-125
30 2028220-150 KLN-R-150 - A2K-150-R FWX-150 L25S-150 A25X-150 HSJ-150
37 2028220-200 KLN-R-200 - A2K-200-R FWX-200 L25S-200 A25X-200 HSJ-200
45 2028220-250 KLN-R-250 - A2K-250-R FWX-250 L255-250 A25X-250 HSJ-250
Table 8.18 3x200-240 V, Enclosure Types A, B and C
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 converters.
3) A6KR fuses from FERRAZ SHAWMUT may substitute A2KR for 240 V frequency converters.
4) A50X fuses from FERRAZ SHAWMUT may substitute A25X for 240 V frequency converters.
3x380-480 V
Recommended max. fuse
Power Bussmann Bussmann Bussmann Bussmann Bussmann Bussmann
[kW1] Type RK1 Type J Type T 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 KTS-R-15 JKS-15 JJS-15 FNQ-R-15 KTK-R-15 LP-CC-15
4 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
11-15 KTS-R-40 JKS-40 JJS-40 - - -
18 KTS-R-50 JKS-50 JJS-50 - - -
22 KTS-R-60 JKS-60 JJS-60 - - -
30 KTS-R-80 JKS-80 JJS-80 - - -
37 KTS-R-100 JKS-100 JJS-100 - - -
45 KTS-R-125 JKS-125 JJS-125 - - -
55 KTS-R-150 JKS-150 JJS-150 - - -
75 KTS-R-200 JKS-200 JJS-200 - - -
90 KTS-R-250 JKS-250 JJS-250 - - -

Table 8.19 3x380-480 V, Enclosure Types A, B and C
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Recommended max. fuse
Power SIBA Little fuse Ferraz- Ferraz- Bussmann Ferraz- Ferraz- Littel fuse
Shawmut Shawmut Shawmut Shawmut

[kW1] Type RK1 Type RK1 Type CC Type RK1 JFHR2 ) JFHR2D JFHR2
1.1 5017906-006 KLS-R-6 ATM-R-6 A6K-10-6 FWH-6 HSJ-6 - -
1.5-2.2 5017906-010 KLS-R-10 ATM-R-10 A6K-10-R FWH-10 HSJ-10 - -

3 5017906-016 KLS-R-15 ATM-R-15 A6K-15-R FWH-15 HSJ-15 - -

4 5017906-020 KLS-R-20 ATM-R-20 A6K-20-R FWH-20 HSJ-20 - -

55 5017906-025 KLS-R-25 ATM-R-25 A6K-25-R FWH-25 HSJ-25 - -

7.5 5012406-032 KLS-R-30 ATM-R-30 A6K-30-R FWH-30 HSJ-30 - -
11-15 5014006-040 KLS-R-40 - A6K-40-R FWH-40 HSJ-40 - -

18 5014006-050 KLS-R-50 - A6K-50-R FWH-50 HSJ-50 - -

22 5014006-063 KLS-R-60 - A6K-60-R FWH-60 HSJ-60 - -

30 2028220-100 KLS-R-80 - A6K-80-R FWH-80 HSJ-80 - -

37 2028220-125 KLS-R-100 - A6K-100-R FWH-100 HSJ-100 - -

45 2028220-125 KLS-R-125 - A6K-125-R FWH-125 HSJ-125 - -

55 2028220-160 KLS-R-150 - A6K-150-R FWH-150 HSJ-150 - -

75 2028220-200 KLS-R-200 - A6K-200-R FWH-200 HSJ-200 A50-P-225 L50-S-225
90 2028220-250 KLS-R-250 - A6K-250-R FWH-250 HSJ-250 A50-P-250 L50-S-250

Table 8.20 3x380-480 V, Enclosure Types A, B and C

1) Ferraz-Shawmut A50QS fuses may substitute A50P fuses.
3x525-600 V
Recommended max. fuse
Power Bussman Bussmann | Bussmann | Bussmann | Bussmann | Bussmann SIBA Littel fuse Ferraz- Ferraz-
[kwW1] n Type J Type T Type CC Type CC Type CC Type RK1 Type RK1 Shawmut | Shawmut
Type RK1 Type RK1 J

1.1 KTS-R-5 JKS-5 JJs-6 FNQ-R-5 KTK-R-5 LP-CC-5 5017906-005 | KLS-R-005 [ A6K-5-R HSJ-6
1.5-2.2 | KTS-R-10 JKS-10 JJS-10 FNQ-R-10 | KTK-R-10 LP-CC-10 5017906-010 | KLS-R-010 [ A6K-10-R HSJ-10
3 KTS-R15 JKS-15 JJS-15 FNQ-R-15 | KTK-R-15 LP-CC-15 5017906-016 | KLS-R-015 | A6K-15-R HSJ-15
4 KTS-R20 JKS-20 JJS-20 FNQ-R-20 | KTK-R-20 LP-CC-20 5017906-020 | KLS-R-020 | A6K-20-R HSJ-20
5.5 KTS-R-25 JKS-25 JJS-25 FNQ-R-25 | KTK-R-25 LP-CC-25 5017906-025 | KLS-R-025 [ A6K-25-R HSJ-25
7.5 KTS-R-30 JKS-30 JJS-30 FNQ-R-30 | KTK-R-30 LP-CC-30 5017906-030 | KLS-R-030 [ A6K-30-R HSJ-30
11-15 KTS-R-35 JKS-35 JJS-35 - - - 5014006-040 | KLS-R-035 | A6K-35-R HSJ-35
18 KTS-R-45 JKS-45 JJS-45 - - - 5014006-050 | KLS-R-045 | A6K-45-R HSJ-45
22 KTS-R-50 JKS-50 JJS-50 - - - 5014006-050 | KLS-R-050 | A6K-50-R HSJ-50
30 KTS-R-60 JKS-60 JJS-60 - - - 5014006-063 KLS-R-060 | A6K-60-R HSJ-60
37 KTS-R-80 JKS-80 JJS-80 - - - 5014006-080 | KLS-R-075 | A6K-80-R HSJ-80
45 KTS-R-100 | JKS-100 JJS-100 - - - 5014006-100 | KLS-R-100 [ A6K-100-R | HSJ-100
55 KTS-R-125 | JKS-125 JJS-125 - - - 2028220-125 KLS-125 | A6K-125-R | HSJ-125
75 KTS-R-150 | JKS-150 JJS-150 - - - 2028220-150 KLS-150 | A6K-150-R | HSJ-150
90 KTS-R-175 | JKS-175 JJS-175 - - - 2028220-200 KLS-175 A6K-175-R | HSJ-175

Table 8.21 3x525-600 V, Enclosure Types A, B and C
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3x525-690 V
Recommended max. fuse

Power Bussmann Bussmann Bussmann Bussmann Bussmann Bussmann
[kW1] Type RK1 Type J Type T Type CC Type CC Type CC
1.1 KTS-R-5 JKS-5 JJs-6 FNQ-R-5 KTK-R-5 LP-CC-5
1.5-2.2 KTS-R-10 JKS-10 JJS-10 FNQ-R-10 KTK-R-10 LP-CC-10
3 KTS-R15 JKS-15 JJS-15 FNQ-R-15 KTK-R-15 LP-CC-15
4 KTS-R20 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
7.5 KTS-R-30 JKS-30 JJS-30 FNQ-R-30 KTK-R-30 LP-CC-30
11-15 KTS-R-35 JKS-35 JJS-35 - - -

18 KTS-R-45 JKS-45 JJS-45 - - -

22 KTS-R-50 JKS-50 JJS-50 - - -

30 KTS-R-60 JKS-60 JJS-60 - - -

37 KTS-R-80 JKS-80 JJS-80 - - -

45 KTS-R-100 JKS-100 JJS-100 - - -

55 KTS-R-125 JKS-125 JJS-125 - - -

75 KTS-R-150 JKS-150 JJS-150 - - -

90 KTS-R-175 JKS-175 JJS-175 - - -

Table 8.22 3x525-690 V, Enclosure Types A, B and C

Recommended max. fuse
. Ferraz- Ferraz-
Power Max. Bussmann | Bussmann Bussmann SIBA LittelFuse Shawmut Shawmut
kW] prefuse E52273 E4273 E4273 E180276 E81895 E163267/E2137 2137
RK1/JDDZ J/Jbbz T/JDDZ RK1/JDDZ RK1/JDDZ
RK1/JDDZ J/HS)

11-15 30 A KTS-R-30 JKS-30 JKJS-30 5017906-030 KLS-R-030 A6K-30-R HST-30
18.5 45 A KTS-R-45 JKS-45 JJS-45 5014006-050 KLS-R-045 A6K-45-R HST-45
30 60 A KTS-R-60 JKS-60 JJS-60 5014006-063 KLS-R-060 A6K-60-R HST-60
37 80 A KTS-R-80 JKS-80 JJS-80 5014006-080 KLS-R-075 A6K-80-R HST-80
45 20 A KTS-R-90 JKS-90 JJS-90 5014006-100 KLS-R-090 A6K-90-R HST-90
55 100 A | KTS-R-100 JKS-100 JJS-100 5014006-100 KLS-R-100 A6K-100-R HST-100
75 125 A | KTS-R-125 JKS-125 JJS-125 2028220-125 KLS-150 A6K-125-R HST-125
90 150 A | KTS-R-150 JKS-150 JJS-150 2028220-150 KLS-175 A6K-150-R HST-150

Table 8.23 3x525-690 V, Enclosure Types B and C
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9 Appendix

9.1 Symbols, Abbreviations and Conventions

°C Degrees celsius

AC Alternating current

AEO Automatic energy optimisation
AWG American wire gauge

AMA Automatic motor adaptation
DC Direct current

EMC Electro magnetic compatibility
ETR Electronic thermal relay

fmN Nominal motor frequency

FC Frequency converter

Iinv Rated inverter output current
ILm Current limit

IMN Nominal motor current

Ivirmax Maximum output current

[VRAY] Rated output current supplied by the frequency converter
IP Ingress protection

LCP Local control panel

MCT Motion control tool

ns Synchronous motor speed
PmN Nominal motor power

PELV Protective extra low voltage
PCB Printed circuit board

PM Motor Permanent magnet motor
PWM Pulse width modulation

RPM Revolutions per minute

Regen Regenerative terminals

Tum Torque limit

UmN Nominal motor voltage

Table 9.1 Symbols and Abbreviations

Conventions

Numbered lists indicate procedures.
Bullet lists indicate other information.
Italicised text indicates:

. Cross reference.

. Link.

. Parameter name.

. Parameter group name.
. Parameter option.

. Footnote.

All dimensions are in [mm] (in).

9.2 Parameter Menu Structure

P2001487 REV 2/AUGUST 2015 All rights reserved. 73



Let's Solve Water

12114 IndinQ Bojeuy  g5-9 LT# baig xepy indinQ asind  79-§ [zH] w7 ybiH paads JoloW  yL-p [zH] moT paads duy 9poW uoneinbyuod  00-L

195314 Inodwi] INdINQ g [BUIWIBL  $5-9 3|qeneA IndinQ 3s|nd £ [eulwidl  09-S [Wdy] nwr ybiH paads Jol1oW €L+ [WdY] mo1 paads duy sBuilas [esaUd)  40-L
|osu0) sng IndinQ zy [eUIWIRL  €5-9 indinQ as|nd  49-S [zH] MwiIT Mo paads 1010y ZL-v  [zH] dois 1e uondung uoy paads uiy 1010\ pue peoq

9|35 Xe INdINQ T [eUIWIBL  TS-9 €E# JURISUOD dwiI] I3}l dSINd  65-S [WdY] HwI] moT paads 010 Lk [Wdd] nopeay swl] pue dleq 68-0

9|edS UIN INCINQ T |eulwdl LG9 anjeA 'qpad4/49Y Y6IH €€ 'Wdl 85§ uondaig pasds JOJOW  OL- doig 1e uonoun4 4oy paads uIN ske@ BuIOM-UON [euonIppy  €8-0

ndinQ zy [eulwdl  05-9 oNnjeA "qpa24/49Y MO €€ WL /S-S SHWIT JOJON  «l-¥ dois 1e uonouny skeq Bunjiop |euonippy  78-0

v indinQ bojeuy  ,G-9 Kouanbaiq ybiH €€ "wisl sbulwiepy/SHWIT 4 syusawisnfpy dois sAkeq Bunjiopy  18-0

0497 dAIT TL/OEX WISl /$-9 Aousnbai4 Mo €€ W3] §S-S Kejpg dwey Ge-¢  dul 03 dwi] Xey 1eis Jossaidwod) 3yne4 20D 6/-0

ueISUOD BWIL 12YI4 ZL/OEX "WIBL  9b-9 6T# JURISUOD dWI] 43|14 3SINd  +S-S HWIT WNWILIN - $6-€  [2H] paads xep 1iels Jossaidwod pu3 dwBWWING/1SA  £L-0

anjeA ‘qpad4/43y YBIH ZL/OEX "WIBL  §b-9 anjeA ‘qpaa4/4ay YBIH 67 'WdL €SS HWIm wnwixely  €6-€  [NdY] paads xely 1ieis Jossaidwiod ueis swnswwns/1sa  9/-0

SN[eA "qpa24/49Yd MO TL/0EX WL ¥¥-9 SN[eA "qpPa24/49Y MO 6T WL 7S-S 21013y JeMoOd  76-€ ueys bulh|4 swipswwINg/1sa  ¥£-0

o6e1oA YBIH TL/0EX [eulwial  LH-9 Kouanbai4 YybIH 67 ‘wiaL 1G-S awil dwey L6-€ uonpung Jeis jewlod awil /-0

obr1JOA MOT ZL/0EX [eUlWId]  Ob-9 Aousnbai4 mo7 7 "Wl 0S-S 9zis da3s  06-€ Kejpg ue1s jewlod 91eq  L/-0

T1/0€X indu| Bojeuy -9 induj asind  x5-§ 1913 10d [eMBIA  «6-€ SPOW Me1s Nd swil pue ajeq 0/-0

0197 dAIT LL/QEX WISl  /E-9 Aepy ‘kepd YO TH-S awi] dn-dwey bupiess  zg-¢ syuawisnipy ieis sbumas 30D x£-0

1UeISUOD DWiI| 4311 LL/OEX WIS 9€-9 Kejpy ‘Aepq uQ  Lb-S swi] dwey dois YdIND  18-€ paads moT 1e Juaund Ul piomssed ssaddy sng  £9-0
anjeA 'qpad4/49Y YBIH LL/0EX "W SGE-9 Aejgy uonduny  Op-§ awi] dwey bor 08-¢ juejsuod piomssed

an[eA "qpad4/49y MOT LL/0EX "Wl H€-9 sepy  «-S sdwey 19YlQ 48-€ awi) buluadweq adueuosay O/M NUB\ |BUOSID O} SS9y  99-0

abeyjop YbiH LL/OEX [eUIWIBL  LE-9 (1oL DW) INQ 1610 £/0EX WIBL  €€-§ awi| umop-dwey ¢ dwey  z5-¢ Buiuadweq a>ueuosay piomssed NUS| [eUOSIdd  $9-0

9be)OA MO LL/OEX [RUIMIBL  0€-9 (1oL gDW) INO 161Q 9/0€X WL TE-S swi] dn-dwey 7 dwey G- juelsuo) awi| uonesusdwo) dis piomssed O/M NUSIA Ule\ 0} SS3XDY  19-0

LL/0€X 3ndu| Bojeuy  ,€-9 indinQ (eubiq 67 [eulwIdL  LE-S zdwey ,5-€ uonesuadwo) diis piomssed nus|y utely  09-0

0197 9AIT ¢S |eUlWIB]  /T-9 indinQ [eubiqg £z |euiwidl  0g-S awi] umop-dwey | dwey zp-€ uonesuadwo) peoq paads ybiH plomssed  ,9-0

1UeISUOD dWI] 4314 S |eUIWIS]  9Z-9 sindinQ [eubig  «€-S awil dn-dwey | dwey |p-€ uonesusdwo) peo] paads moT Ado> dn-19s |50

P2001487

Adod d>1 050

aneg/Adoy  ,5-0

dD17 uo A3y [ssedAg aauqdl  Sv-0
dD17 uo A3yl [19s3Y/HO] -0

dD1 uo A3y [19saY] €40

dD17 uo A3yl [uo oyl Tv-0
dd1uo A3y Ol L0

dD1 uo A3yl [uo pueH]  0¥-0
pedAay d>1  «b-0

€ 1oL Aeidsia  6£-0

z o Aeidsia  8€-0

L 3L Aeidsia  £€-0

aN|eA Xe 1nopeay woisn) €0
aNn|eA UlA 1Inopeay wolisn) LE-0

Bumas ‘uadag peol  49-L
[Wdy] paads bor  61-€ Aouanbai4 sas|nd 1591 LeIsk4  65-1
92IN0S € dUIRYRY  LL-€ udLND sas|nd 1s9] MeisAl4  8G-L
92IN0S 7 Uiy  9l-€ [zH] Buiznaubeyy jewlioN paads uly  zG-L
92IN0S | 9duaivyey  §l-€ [Wdd]
9OUDI9JRY dANRRY 19S3Md P L-€ buizinoubeyy jewsoN paads Ul LS-L
291G dUdIRPRY €l-€ paads 0197 1e uoleznaubey JO1OW  0S-1
[zH] paads Bor  L1-¢ Bumas ‘dapuj peo]  45-1
9dUDI9JRY 19s9ld  OL-€ ulen uoNdIISJ UOIISOd  9p-L
SDUBIDPPY  «l-€ WdY 0001 e JIN3 32eg  Ob-L
uonoung adualRPRy  +0-¢ $9|0d 1010\ 6€-1
9dUDI9RY WNWIXe)  €0-€ (p7) 9duedNpU| SIXe-p  /€-|
9DUBIBRY WNWIUIN  ZO-€ (24y) @dueISISaY SSOT uod|  9¢-|
SHWIT UMY  40-€ (Yx) @dueideay ulely  G¢-

dois ajes /¢ |eulWIRL  61-S L dwey -
induj [eubiqg v/0€X [PUIWIRL  8L-S
induj [eubiqg €/0€X [eUIWIBL  /L-§
indu| [eubiqg ¢/0€X [eulwIdL  91-§
induj [eubIq €€ [eulwidl  GL-§
induj [enbiq z¢ [eulwidl  pL-§
nduj [eubiq 6z |eulwial  €1-§
induj [eubIq £z [eulwidl  71-§
induj [enbIq 61 [eulwidl  LL-S
nduj jeubiq g1 [eulwial  0L-§
sinduj [eubig  «1-§

SPOW 6T |eUIWIBL  TO-S

9POW LT [PUIWIBL  LO-S

apow /I [eubId  00-S

an[eA ‘qpad4/43Y4 YBIH +S§ |eulwdl  §T-9
aN[eA ‘qpad4/4oY MOT G [BUIWIBL  $T-9
uaund YbIH ¥S eulwiaL  £2-9

uaun) MoT G [eulus]  ZZ-9

abeijop YbIH v [eulwisl  1Z-9

abejop MO S [eulWIAL  07-9

¥S induj fojeuy  ,z-9

0437 BAIT €G [PUIWIRL  /1-9

JURISUOD) BWl] 4S|4 €S |eUIWIRl  91-9
an[eA ‘qpad4/43Y4 YBIH €5 eulwdl  §1-9
aN[eA ‘qpad4/49Y MOT €G [BUIWMIBL  +1-9
aund) YbiH €5 leulwial  €1-9

uaun) MOT €6 [euluia]  ZL-9

abeijoA YbIH €S [eulwidal  L1-9

Appendix

abe} oA MO €6 [eulwId) apow /| |eubia sdwey/aduaiady  x4-€ (1Y) 9duelsIsay Jojoy JUN INopeay woisn)  0€-0

€5 1indu| 6ojeuy 1nQ/u| [eubig |o11u0D) 3beyoAIBAD  /£L-T (sy) @dueisisay Joieis nopeay woisnd ddJ1  x£-0

uolduny dn-195 ssedAg oiny-lwas 49+ 21N Xe aeiq DY 91-¢ ejeq 1010\ ‘ApY nuay [euosiad AW SZ-0

INO3WI| 0197 3AIT PO 344 Z0-9 [zH] oL paads ssedAg €9 33yD axesg  SL-z  (VINY) uoneidepy J0J0 dnewoiny abie ¢ aur Aeidsia  +z-0

uoldUN4 INO3WI] 0437 dAIT  |L0-9 [IdY] ol paads ssedAkg  z9-v buoyuopy Jamod axeig  €1-T 323YD uoieIoy J0IoN abie7 ¢ aur Aedsig  €z-0

SWI] INo3Wl]| 0J97 dAIT  00-9 [zH] woi4 paads ssedAg 19+ (M) Hwi] Jamod axelg  Z1-z anbioy pajey ‘Ju0) Jolo0W llews €L dur Aedsiq  ¢z-0

apo 0/l bojeuy  :0-9 [WdH] woi4 paads ssedhg  09-¥ (wyo) Joisisay oxelg  LL-T pa3ds [eulwon 4010l ews 'L aur] Aedsig  1z-0

1nQ/u| bojeuy ssedAg paads ,9-v uonoung axelg  0L-¢ 1uaun) J0Jo0N llews L' aur] Aejdsig  0z-0

19s31d INo3WI| 9/0€X# INO 3S|Nd  86-S uondung dseyd J0JOW BuISSIN - 851 ‘ung Ab1suz jerg 41T Aouanbaiy 1010 Keidsig dD1  «2-0

|013u0D sng 9/0EX# INO 9SINd  £6-S YBIH Yoeqpaa4 bululem /S awil buppied  £0-T abeyop Jolop |suuey)/sdn-335 "6oid :INopedy  1-0

19591d IN03WI] 6Z# INO dSINd  96-S MOT Ydeqpas4 buluiepy 951 aun) bupjed  90-z [dy] 4amod Jolop sdn-195 payul :inopeay  €1-0

|01u0) sng 6z# IO 3SINd  S6-S YBiH aduaiapey Buiuiem  SS-v [zH] paads ur-inD axeig DA ¥0-C [MA] 4eamod Jolo 03 payur dn-13s syl Z1-0

19531d INodWI] /z# IO dSINd  ¥6-S MO dUIRRY buluiepy  HS- [INdY] paads ui-in) aveig DA £€0-C ejeq J010N  4Z- dn-135 bulwwelbold L 1-0

|o3U0D sng /z# INO 35INd  £6-S ybiH paads Buluiep €5 awi] Bunjeig DA 20-C “ISu0) awi] )14 abeyop £ dn-135 SAIY  0L-0

Josuo) sng Aejpy 3 |eubiq  06-S Mo paads bululepy  zs-v LN aveig DA L0-C ISU0) dwl] J9Y14 paads ybiH 9 suopesado dn-19s  .1-0

p3jjonuo) sng  4x6-S ybIH uaund Bululem LS uaund 1eayaid/pIoH DA  00-C “JSUOD Wi J3}14 pasds MO § Hun Spow |ed>07  50-0

Ke[a@ 129uu0d3y ded 4HY 08-S MO B1ND Buluiepy 05 ojeig DA x0-T ulen buidweqg dn-1amoq 1e arers bunesado  #0-0

suondo O/l 8-S sbuiwiem oy - [ NG =T T Wd AN« sbumas [euoibay  €0-0

9/0€X# bai4 xep Indinp asind  89-§ fousnbai4 Indinp xely  6l-¢ 92IN0G JOISIWIBYL  €6-1 UOoI1dNIISUOD IO 0 Hun paads J0J0  Z0-0

d|qeniep INdinQ 3s|nd 9/0€X [eulwdl  99-§ Hwiraund gLy ueq |eusdix3 1010 L6-L uold3I9s 1010 « abenbuel  10-0

6¢# bai4 xepy indinQ asjnd  §9-§ SPO\ Jolessusn Jwi] anbiol /L uo1129104d [ewJay] JOION  06-L uondRIIg ASIMYIOD 9 sbumas oiseg  40-0
d|qeueA INdINQ ds|nd 67 [eUlWId]  €9-G PO 1010\ Hwi anbiol 9L ainjesadwa) 1010  46-L sonsuadeIey) anbiol € Kejdsig/uonesado

REV 2/AUGUST 2015 All rights reserved.

74



Let’s Solve Water

Appendix

abeyjop Jo10\

[dy] 1omod

[m] 1amod

snjeis 1010\

1nopeay woisnd)

[%] anjep |endy utepy
piop SNIeIS

[%] @>uaiasay

[3un] 2duaiasRYy

piop |ou0D

snje)s |esduan

synopeay ejeq

elepela|y Jo1oweled
uoledynuap| aALQ
s191oweled PayIpoy
si91oweled pauyag

oju| J919wWweleq

sINoH buluuny ueq 19said
sinoH Buiuuny ue4

1l ezeq bunesado
uolsIa\ MS uondo g 1015
g 10|S ur uondo

uoIsISA MS uondo v 10|15
Vv 10|S ui uondo

ON [euas uondo

oN buuapio uondo
UOISIdA MS uondo
pajunopy uondo

juap| uondop

dweud|id AISD

SweN JOpUsA

74N Jopuap

JaqunN [eL3S pied Jamod
JaquinnN

|euas aaug Aduanbai4 s|qeisnfpy
pied Jamod al MS

pied [013U0D al MS

ON d dJ1

"'ON bulapIQ pied Jamod
JaquinN

bunapiQ aalg Adouanbai4 3jgeisnipy
bulins apodadA] [eny
bulis apodadA] palsplo
UOISIDA 21eMYOS

abeyjop

Uo1123S J9aMOd

adA] D4

uonedynuap| aALg

awi] pue aieq :607 wuely
swi) :607 wuely

anjep :607 wiely

9po) Jou] :607 wiely
607 wiely

awi] pue ajeq :60| dL0ISIH
awi| :607 du0oIsIH

anjep :607 ouoIsIH

1UdA7 :607 d1I0ISIH

607 >u0ISIH

196611 310499 sojdwes

awiy ol
ulen [euoipiodold ‘143D Wi udLND)

apo buibboq

1USA] 19661]

|easa1u| buibbo

321nog Buibbo

sbunias bo7 eyeq

S1ie1S Jo Jaquuny

J31UN0) sinoH Buluuny 1353y
J33UN0D Yy 1959y
S}JOAIBNO

sdwananQ

sdn-1amogd

J31UNo) Ymy

sinoH Buiuuny

sinoH bunesado

ejeq bunesado

uonew.oju] dALQ

[9A97 3ney4

sbunias 3neyq

1ua.LND 3143 PEOJISAQ “AU|
PeOISAQ JMIDAU| B UoldUNY
aInjesadwallanQ 18 uoldun4
?jesag oiny

S1UN JOMIDAU| JO JBQWINN [BN1DY
1914 IndinQ

JOJUOI\ ue4

|0J3u0> ue4

uonesuadwo) yuIl da

19)|14 144

jJudwWuo4IAUg

1yd soD Jolopy

Aouanbai4 O3y wnwiulpy
uonezpaubepy wnwiuly O3y
19797 1A

buiziwndo A6isuz

QWL 43314 ‘41D Wi Juan)
eIbdu| ‘13D WIT JULND)

‘43D Hwirg juadind

9p0) IS

sbumas uondnpoid

1ne4 JauaAu| 1e Aejeg dup
uwiq anbuoj 1e Aejpg duy
buas spodadA|

spo uonesado

awi] 1Jeisay dnewoiny
SpOW 1959y

suolpung 1959y
dduelRQW SUIBIA 1B UO[IdUNY
1Ine4 sulepy 1e abeljop sulepy
ain|ley aur

HO/UQ sule

wopuey WMd
UOI1R|NPOWIAAQ
Kouanbaig Buiydumsg
uianed buiyoums
Buiyd1uMs J9119AU|
suolpung |enads

uoldy JI3]|04U0) 1S

1USAJ J3Jj013U0D) TS

9C-vL
Syl
€yl
(444}
Le-vl
ozl

saels
€ ueajoog 3|ny d1607
Z Jo1esxdQ 9|ny 21607
T uesjoog 9|ny 1607
| JojesadQ 3|ny d1607
| uesjoog 3|ny d1607
s9|ny 21607

Jawi] J9)j01u0) 1S
sl

an[ep Jojesedwod
JojesadQ 103esedwod)
puesadQ Joresedwo)
siojesedwo)

1S 1959y

juaA3 doig

1USAT eI

PO J31j041U0D TS
sbuias 31
51607 Mews

S191UN0) eIP3a
S191UN0D 3dBHIAU|

Byuo) 1od

19)]14 WJ01S 1sedpeoig
Uo[133101d WIOIS Isedpeoig
y1bua Joug 9|qed
Buidoous dwoi

19A0SS0ID oIy

Jnsoubelq sjqed

SIINIDS 19UIBY1T padueApY
1104 [9uuey) 19%10S udiedsuel]
INISS dINS

19AI3S d11H

J3AIDS d14

S9IIAIDS 19UIBYIT JIBYIO
uno) abessapy uondadxy anels
1uno) abessa|y anels
J91oWeled snieis

dDL snqpow

19)j14 SOD

Jawil uqyul SOD
Ja19wWeled sq3

9po) 1Npod dId

uoIsIndyY dId

|o1u0) 19N

EBEIEIENRETN

1913Weleq Buiuiepy
di/Aduisyig

skem|y 21015

sanjep eleq 21015

Ja3sepy Alewild

peay Hyuo) eleq ssad0id
91M Byuo) eleq ssadoid
dURISU| |013U0D

ejeQq ss3304d

x3|dn@ >u

paads yur

uonenobaN oiny

uoneing Jury

snieis jun

*L-€L
€0-€l
20-€L
LO-€l
00-€L
%0-€EL

66-CL

Rt
8¢-TL
LE-TL
Se-Tl
ve-TL
€e-Cl
[4r4t
Le-zlL
0€-TL
*E-CL
6C-CL
8¢-TL
2Tl
[44r4}
Lz-ci
0z-zL
*CCl
LTl
€l-ziL

-zl SNqQyoid  «x6

LL-¢L
oL-zL

sidldweled yui] WY «L-ZL
ssaIppy [edIsAUd  60-CL
SWeN 1s0H 80-¢L
sweN ulewoq /0-ZL
SI9AIAS dweN 90-71
mw:me o9se97 S0-ClL
J3AIRS dDHA t0-CL
Kemaleo 3neypg €0-2l
Se vuUqnS 20-ZL
SS3IPPY dl 1L0-CL
udWuUbISSY SSAIPPY dI 00-ZL
sBumas di x0-TL
FENIEIGE
sanjep eleq 101§ [Z-LL
ssadDY ‘weled NOT xC-LL
UOISIASY SHIOMUOT 8L-LL
uoisinay 41X ZL-LL
piopm Buiutem NOT GL-LL
9|yoid dAUQ OL-LL
suoidung NOT «l-LL
d| uoinaN 00-L1L
dl S110MU0T x0-LL

S)I0pUOT

J91UNOD UOISIARY SNqyold  66-6
(S) sia12weled pabueyd +6-6
() sio19wWweled pabueyd €6-6
(€) sio19weled pabueyd z6-6
(2) sio12weled pabueyd 166

(1) sio129wWeled pabueyd 06-6

G) sio1vweled pauyag +¥8-6

p) si91oweled pauydad €86

€) si9loweled pauysq 86

7) sioloweled pauysag  18-6

|) si91dweled pauysg  08-6

uonesynusp| 04  S/-6
19s9Y2ALdsSNqyold /-6
sanjep eleq 9AeS snqyold /-6
L PIOM smiels  89-6

L PIOM [013U0D  /9-6

JaquinN sjyold  §9-6
uonedynusp| dINSG  $9-6
°ley pneg [endY  €9-6

piop Bululepy snqyold  €5-6
J21UNOD UoneNyS }ne4 756
JoqWINN 3neJ  /¥-6

9p0D }ne4  Sy-6

J21uN0) abessay INed  pi-6
|011U0) $$9301d  8Z-6

Up3 J9lvweled  /7-6

s|eubis 1oy sivloweled  €7-6
uod3|3s abessa  7Z-6
SS2Ippy SPON  8l-6
uoneinbyuo)d pesy ddd  9L-6
uoneinbyuod M ddd  Sl-6
anjep [endY  /0-6

1ul0d13S  00-6

L
(
(
(
(
(

€Peqpee4 sng 96-8
¢ Peqpasq sng 968

L oeqpa94 sng
paads z bor sng
paads | bor sng

ydeqpasd/bor sng
uno) sonsoubelq
$10413 INOSWI| dAR|S
1USS sabessaly ane|s
1uNo) 0113 Ane|s

pAdY sabessa|y ane|s
uno) Joug sng

uno) abessapy sng
sansoubeiq 1iod D4
piomsseq uonezijeniu|
DIAIRS WY-

sawelq oju| xe|\ d1/SW
SI91seN XeW d1/SW
9d5URISU| IIADJ IBUDYY
L_uUdVve

109|9S 90UBIYRY 1953id
19995 dn-195

129|395 buisianay

129|35 els

15919S 9¥eig DA

129195 Bunseod)

sng/[enbiq

uoneinbyuod peay gdd
uoneinbyuod M ddd
uod3|3s abessapy

19s |od0j0ud DI\ D4

Keja@ Jeyd-4a3u| wnwixepy
Ke|ag asuodsay wnwixep
Kejog asuodsay wnwiuly
awin 9PA> parewnisy

s)g dois/Aled

91ey pneg

SSaIppY

|0d0301d4

sbuniss 10d O4

MLS PIiop\ snieis 9jqeinbyuod)
9|yoid [0U0D

sbumas josuo)

195JeyD uoneduNwWWwo)
Buia}|14 Inopeay

196614 sisoubeiq

1NO3WI| |0J1U0D) 1959Y
uolduUN4 INodWI|-Jo-pul
uol1duUN4 INOdWI| [0JIU0D
QW] INOdWI| [013U0D)

92IN0S [0J3U0D)

9IS [011U0D

sbuiyas |esausn

suondQ pue ‘wwo)

19591

noawi] IndinQ 8/0EX |eUIWIdL
[ou0) sng IndinO /0EX [eulwidL
9[e3S "Xe 8/0€X leuluial
9|e3S "UIA 8/0€EX leuluial
INdINQ 8/0€X [eulwiaL

8/0€X indinQ Hojeuy

75

REV 2/AUGUST 2015 All rights reserved.

P2001487



Let's Solve Water

Appendix

21Ua.I2)3Y Xe\ PO dii4
20UIRYBY Ul PO d14
uun apo 344
uofyeinByuod apoly 14
uonduN4 PO a4
Spoy a4

T suondun4 ‘|ddy

sbuiaes 1s0)

sbuines Abiaug
JUSWIISOAU|

150D Abisug

101084 9DUIJRY JIMOJ
131uno) Ydeqhed

eleQ ulg pawl] 19s3y
eleQ ulg SNoNUIIUO)) 1953y
anjeA ulg wnwiuly

do)s pouad pawi

11e15 poudd pawil

eleg ulg pawip

eleq uig snonupuod
S|geliep puai|

Buipuail

607 ABiau3 1959y

607 ABisuz

11e1S poudd

uonnjosay 607 Abiaug
607 ABiduz

IX3] dduURUAUIRY

PIOA\ DdURUSUIRIA 1959Y
1959y duRUAUIRK

QWi pue a1eq dURUUIR
|eAJ33U| BWI] ddUBUIIUIRI
aseg awi] adueUdUIRY
UOI1DY ddUBRUIUIRIA

wid)| dURUSIUIRI
duURUUIRK

UOI1eAIDRY SUOIDY pawll]
SPOW Suondy pawil
sbuas suoldy pawiy
92dUalnddQ
uondy 440
awll 440
uondy NO
awll NO
suoly pa
suoldung paseq-awi]

paads paiey 1e moj4

04 ubisag 1e mojq

paads paley 1e ainssaid

paads Mo|4-ON 1e 2inssaid

[zH] U104 ubisaq 1e paads

[Wdy] utog ubisa@ 1e paads

[ZH] MO|4-ON 1e paads

[WdY] mo|4-ON 1e paads
uole|ndjed ulod 4o
uonewixoiddy sAaIn) Jeaulj-asenbs
uonesuadwo) moj4
uonesuadwo) moj4

aN|eA PLIBAQ dWI] uny wnWIUl

09-€¢
*9-€C
¥S-€¢
€5-€C
LS-€C
0S-€C

JPLIBAQ W] UNY WnWIUIN

QWi uny wnwiuly
S1Ie1S U99MIDQ [eAIdIU|
uo1d310.1d 32K 1oYs
uo1129104d 32K 1oYys
Kejaq 1199 uajolg
anbio] 31jag uayoig
uolpun4 1jag uaxoig
uo11>919Q }|2g ua¥joig
Kejag anin) jo puj
uolduUN4 dAIND Jo pul
9AIN) jo pu3

Wl 1500g WNWIXe
15009 1u10d1a5
2duaJIaYIQ g4/)9Y dn-axem
[zH] paads dn-axepm
[WdY] paads dn-axem
awi] dos|s wnuwiuly
awi] uny wnwiuly
apop da3|s

[dy] samod paads ybiH
[M]] 19mog paads ybiH
[zH] paads ybIH

[Wdy] paads ybiH

[dy] 1amod paads mo
[M] 1amod paads mo
[zH] paads mo1

[WdY] paads moT
J01DB4 UOIID34I0D) JaMOd
19MOd MO|[{-ON

buiuny 1smod moj4-oN
Kejpg dwnd A1q
uondun4 dwnd A1q
Kejpg moj4-oN
uondun4 Moj4-oN
uond91dg paads Mo
uo[19319( Jamod Mo
dn-195 01Ny Jamod moT
uo11>919q Mo|4-ON
Qw9314 Jamod

Ke[a@ >do}I91u| [BUIDIXT
snoaue|adsIy

awiy uonewsBYd £ X3
awi| [esba1| € 13
ujen [euoniodold € I1x3

|0J3UOD) 3SIBAU/|EWION € IX]

did € 1D '3

[%] IndinO € 13

[uun] ¥deqpas4 € 1x3
[3un] duIYRY € 1X3
u10d13S € “IX3

92IN0S ¥oeqpad € IX3
92JN0S 3DUIAYIY € "1X]
90U3IRY WINWIXeW € IX]
9dUBIBRY WNWIUIN € “1X3
HUN XPeqpas4/ 9y € X3
‘q4/324 € 1D "3

Ls-lT
0S-1¢
*9-LT

HwIm ues 41g z 3
Qwi] uonewAIBYIg ¢ X3
Qwi] |esbo1u| T IX3

uten jeuoipodoid 7 13

|OI3UOD) 3SIDAU|/|BWION T “IXI

did T 1D 3

[%] INdNQ T 13

[un] xdeqpse4 7 X3
[1un] aduaissey 7 1X3
wi0d135 7 1X3

92IN0S Ydeqpas4 z '1x3
92IN0S dUBIRYRY ¢ IX3
90UDIJRY WINWIXB T IXF
9dUI9RY WNWIUIW ¢ 1X3
UUN 33eqpasd/49y ¢ 13
‘qd/394 T 1D '3

Hwirg ues g L Xy
QWi uonewasdyIg L X3
Qwi] [esbolu] | IX3

ujen [euonodold | '1x3

|0JIUOD) 9SI9AU|/|EWLION | “I1X]

aid L 1D 3

[9%] IndinO | '1x3

[uun] ¥oeqpasy | 1x3

[3un] sdualaey | 1X3

odias | 1x3

92IN0S Yoeqpas4 | 1x3

92IN0S IdUIdJRY | "IXJ

9OUBISJSY WNWIXe | IX3

DUIDRY WINWIUIN | "IX]
L

HUN HPegPad4/49Y L 1X3
‘qd/3Rd L 1D '3
Bbuiunioiny qid

[9AST Y2egPad4 WNWIXe
|9AS7 ¥}2eqPas4 WiNWIUI
abuey) indino qid
duURWIONd dld

9dA| doo|-paso|d
Bulunyoiny 1D ‘1x3
dooj-paso|) 1x3

w7 utes ‘Yig ald
awi] uonenuasdyld Ald
awiy [esbaiu| Aid

ulen |euoiiodoid did
dnpuiw huy aid
J3]j01u0) aid

yipimpueg aoua149y UQ
[zH] paads wels aid

[Wdd] paads 1eis aid
|o13U0D 3sIaAU|/jewloN dld
sbumas diseg aid
buiunoiny qgid

[9AST Y2eqPad4 WnWIXe
19AS7 Y2eqpas4 winwiul
abuey) ndino qid
2duewWIONdd Ald

2d£] dooj-paso|d
6ujunioiny aid
UoI1BWLIOJU| SSD[IOSUDS

1un SsajI0suas
$S9]10SUDS

[9] 103064 Ausuaqg Ay

[cul] eaay Z 1on@

[cw] eay z 1ong

[zun] easy | 1onQ

[cw] easy | 1dnQ

€V 1uesab1yoy pauyap-19sn
TV WeIdblyay pauysp-19sn
LV 1uesabuyay pauyap-19sn
1uesabuyey

"AUOD “APY "qpa34

€ julodiag

Z wiodiag

| jui0dias

uoinduNn4 yoeqpasS
jui0d19s/3deqpPaR4
‘qPa94/30ualajey Wnwixep
‘qpPaa4/9duaiajey wnuwiuly
11U Yoeqpas4/aduaialey
UM 92IN0S € Ydeqpas4
UOISIBAUOD € Ydeqpeas4
32IN0S € Ydeqpas4

1UN 92IN0S 7 oeqpasz4
UOISISAUOD T Ydeqpeas4
32IN0S 7 Ydeqpas4

1UN 324N0S | deqpas4
UOISISAUOD | Ydeqpas4
32IN0S | Ydeqpas4
2eqpaad

dooj-paso|) aauqg

[1un] 1nopeay S$S9|10SUsS
‘qpa34 7 ‘Joy

0L/8¥X ndu| dwa|

£/8¢X indu| "dwa)

¥/8¥X Indu| "dwa]

[vw] z/8%X Induj Bojeuy
[A] LL/zvX O bojeuy

[Al 6/2¥X INO Bojeuy

[A] L/T¥X IO Bojeuy
S/zyX andu| bojeuy

€/TyX indu| bojeuy

L/2¥X indu| bojeuy
sindinQ % sinduj

awi] pue a1eq :607 apopy a4l

awli] :607 apoy a4
1uaA3 :607 spowy aui4
607 apow 2414

awi| pue ajeq :607 dueUUIRK

awli] :607 adueuURY
uondy :607 adueuUIR
woy| :607 dueUAUIRK
607 adueudjulep

sinopeay 7 oju|
PIOAN SdURUSIUIE
T PIOM SNIeIS IX3
PIOM SNIEIS “IX]

T piop Buiuiepn
piop Butusep

T pIop wiely

piop wiepy
sinopeay sisoubeiq

L 434 yod D4

L MLD Mod D4

MLS uondQ ‘wwod

L 434 snqpjdl4

L M1D snqpjal4

110d D4 B snqp|al4
[vw] 8/0€X IO bojeuy
TL/0€X ul bojeuy
LL/0€X ul Bojeuy

g J21uno)

Y J33unod

[uiq] andinQ Aejay
[zH] 6z# IndInQ as|nd
[zH] £2# IndinQ as|nd
[zH] €€# nduj asind
[zH] 6z# Indu| 3sind
[uiq] andinQ |exbiq
[vw] z# IndinQ Bojeuy
S indu| bojeuy
BuUmBaS YoUMS S [euiwis]
€6 1ndu| bojeuy
mc_tmm YdUMS €6 Jeuluia]
induj [eubig

sindinQ % sinduj

[%] andino ald

[un] € xoeqpasy
[un] z oeqpaay
[Hun] 1 >2eqpasy
2oUaI3)RY 104 161
[aun] 2eqpasy
9dUsI9JaYy |eulalxy
‘qpa34 % ‘J9Y

92IN0G }jne4 Jua1n)
sn1e1s suoldy pawil|
1In4 Jayng buibboq
1In4 Jayng buibboq
‘dwa] pie) josuod
91e1S 19]|043U0)) TS
uUDLND) X "AuU|
JuUa1N) "WON ‘AU|
|ewuay ] J93I9AU|
‘dwig] yuisieaH

ulw z/ AB1aug axerg
s/ Abiau3 axyelg
abe1jop yuIT D
smeis aAlQ

[dy] pasayj14 19mod
[M]] paiayi4 Jamod
[%] anbioy

9|buy 4010\

|lewayy o101

[Wdy] paads

[wN] anbiog

[9] A>uanbaiy
ua.ND J0JOW
Aouanbaiq

P2001487

REV 2/AUGUST 2015 All rights reserved.

76



Let’s Solve Water

Appendix

0197 NI T/8FX "Wi3L

JUBISUOD SWIL JAYI4 Z/8FX WAL
aN[eA ‘qpad4/49Y YBIH T/8FX "WusL
aN[eA ‘qPa34/43Y MOT T/8FX W3l
aun) YbiH z/8kX wiaL

UBLND MOT Z/8FX "W

Z/8vX indu| hojeuy

i dwal YbiH 0L/8yX wudL
Hwi 'dwal MoT OL/8FX "Wl
Jojuo "dwa] 0L/8bX WL
JUBISUOD S| JAYI4 OL/8FX “WIdL
0L/8vX Induj ‘dwa)

nwi dwiag ybiH £/8yX “widL
Hwi ‘dwal Mo £/8FX WiSL
Joyuoly ‘dwal //8pX ‘W3]
JURISUOD S| J3Y14 //8YX "WIDL
£/8vX Induj ‘dwa)

nwiry dwag YbIH #/8pX wid)
Hwr dwal Mo b/8kX WiaL
Jojuop ‘dw] v/8yX "Wl
URISUOD dWIL 1RYI] +/8FX "WIAL
¥/8¥X Indu| ‘dway

uoidUNS Wiely Josuds ainjesadwal
adAL induj 01/8pX “widL

Hun ainjesadwa)] OL/8YX ‘WL
adAL Indu| £/8pX "wiaL

Hun aunjesdwd) //8FX "W
9dA] indu| y/8X ‘Wi

uun aInjesadwd) y/8yX WISl
apo induj ‘dwa)

uondo induj 1osuag

uoneandy ssedAg sjoway

sinoH Buiuuny ssedAg

piop sniels ssedAg

UOIIRAIDY SPON IS3L

Kejog swiy duy ssedAg

Kejog swil| wels ssedAg

opoy ssedAg

uondp ssedAg

[s] swi] uonda1aQ 4010y Payd0]
uo[19919( 010y P30T

1snfpy 1Je1s "Apy

sainjea  |epads

19S3id INodWI] | L/ZFX |euluus]
[013U0) SNg LL/THX [eulwIdL

3]edS “XeW LL/TyX [eulwdL

3[edS "UIN LL/ThX [eulwidL
indinQ L1/zyX [eulwiaL

LL/Z¥X O Bojeuy

19S3id IN0dWI] /X |eulwia]
|013U0D SNG 6/THX [eUIWI]

3]edS "XeW 6/ZyX |eulwIa)

3[edS "UIN 6/T¥X [eUIWIRL

indinQ 6/zvX [euIWIBL

6/T¥X IO Bojeuy

19S3id INodWI] //T¥X |eulwua]
[013U0D SNG £/THX [euIWIa]

3]edS "XeW £/TyX |eulwia)

3[edS "UIW £/TPX [eulwIaL

inding £/zvX [eulwia)

L/TyX IO bBojeuy

0437 BAIT S/ThX "Wl

UeISUOD DL JAI4 §/THX "WdL
anjeA "qpad4/43Y YBIH S/ThX "wiaL
aN[eA ‘qPa34/9Y MOT G/THX "WidL
abeyjop YbIH §/zpX |eutwa)
2beJOA MOT G/ZHX [eUIlWIR)
S/zyX indu| bojeuy

0197 dAIT €/THX "WidL

1URISUOD) W] IS4 €/TPX ‘Wil
anjeA "qpad4/4eY YBIH €/THX "wusL
an[eA ‘gpad4/49Y MOT £/ThX "WIsL
abey|oA YBIH €/zbX leurwisl
2be1JOA MOT €£/ZPX [eUIWIDL
€/zyX induj bojeuy

0437 3AIT L/ThX "WidL

JUBISUOD BWIL J3YIH L/THX WIS
anjeA "qpad4/43y YBIH L/ThX "wiaL
aNjeA "qPa34/43Y MOT L/THX "WISL
abejjop YbiH L/zhX [eunwisL
abe1JOA MOT |/ZPX [eUIlWIR)

L/zyX anduj Gojeuy

SPOW S/THX [eulwIdL

SPOW £/TPX leuIwIdL

SPOW L/TPX [euUIWIDL

3poW 0/ bojeuy

uondo /1 bojeuy

uoneusaly |enuepy

o] dwing

JINIBS

$191un0) Ae|3Yy 1359y

awi] NO Aejay

swil NO dwnd

sniels Aejoy

dwng peaq

snieys dwng

snjels apedsed)

snjejs

Ke|s@ auI7 uo-uny
Aejpg dwind 1xaN uny
uoneulay 1e spoy buibels
%0S > peoq Ji eudy
dwl| pauyspald uoneusdyy
anjep JaWI| uoneuRy Y
|eAIDIU| DWI| UORRUIRYY
1USAJ uoneUIRYY
uoneusayy dwngd pea
sbumas uoneusdy
[zH] paads buibeisag
[Wdy] paads Buibeisag
[zH] paads buibels
[Wdy] paads Buibels
ploysaiy] buibeisag
ploysaiyl buibers
Kejog dn-dwey

Kejo@g umop-dwey
sbumas buibeis

swi] uondun4 abeissaqg
uolpun4 abeisag

swi| uondun4 abeig
uonpun4 abeis

Mo|4-ON 1y abeisag
swil M40

Kejp@ Buibeisaq Mgs
Aeppqg buibers mas
yipimpueg paads paxiy
yipimpueg spLsAQ
yipimpueg buibers
sbumas yipimpueg
sdwnd jJo JaquinN
dwnd pesa7 paxi4
BupAy dwng

1Je1S I010N

J13[j013U0D dpedse)
sbunas waisAs

13]]013u0) dpedse)

¥ JU3DLYYS0D) 1010y Payd0T
€ 1US1DYJ30)) J010Y Payd0T]
Z US1DLYJ30)) 1010y Payd0]
| JUSIDLYJR0D) 1010y PO
uolduUN4 1010y PaY20T

¥ 1U3IDYS0D JoJoN Bulssiy
€ 1U3IPYR0) J0Jo BuissIy
T UaPYJ30)) J01o Bulssiy
| 1USIDYJR0D Jo1o| BuIssIy
uoldun4 J0JoN Bulssiy
"12uUng J0J0W-BINN

awi Aejaq ssedAg aaLQg
uonpung ssedAg aauQg
ssedAg anuqg

BuljpueH wuely Spoy 14
92IN0S 32eqpad4 PO dii4
92IN0S 3JUUSYBY SPOW 2414
9OUDIJRY 1953id SPOW dJ14

77

REV 2/AUGUST 2015 All rights reserved.

P2001487



xylem

Let's Solve Water

Product Warranty

10 Product Warranty

10.1 Commercial Warranty

10.1.1 Warranty

For goods sold to commercial buyers, Seller warrants the
goods sold to Buyer hereunder (with the exception of
membranes, seals, gaskets, elastomer materials, coatings
and other "wear parts" or consumables all of which are not
warranted except as otherwise provided in the quotation
or sales form) will be (i) be built in accordance with the
specifications referred to in the quotation or sales form, if
such specifications are expressly made a part of this
Agreement, and (ii) free from defects in material and
workmanship for a period of twenty-four (24) months from
the date of installation or thirty (30) months from the date
of shipment (which date of shipment shall not be greater
than thirty (30) days after receipt of notice that the goods
are ready to ship), whichever shall occur first, unless a
longer period is specified in the product documentation
(the “Warranty”).

Except as otherwise required by law, Seller shall, at its
option and at no cost to Buyer, either repair or replace any
product which fails to conform with the Warranty provided
Buyer gives written notice to Seller of any defects in
material or workmanship within ten (10) days of the date
when any defects or non-conformance are first manifest.
Under either repair or replacement option, Seller shall not
be obligated to remove or pay for the removal of the
defective product or install or pay for the installation of
the replaced or repaired product and Buyer shall be
responsible for all other costs, including, but not limited to,
service costs, shipping fees and expenses. Seller shall have
sole discretion as to the method or means of repair or
replacement. Buyer’s failure to comply with Seller’s repair
or replacement directions shall terminate Seller’s
obligations under this Warranty and render the Warranty
void. Any parts repaired or replaced under the Warranty
are warranted only for the balance of the warranty period
on the parts that were repaired or replaced. Seller shall
have no warranty obligations to Buyer with respect to any
product or parts of a product that have been: (a) repaired
by third parties other than Seller or without Seller’s written
approval; (b) subject to misuse, misapplication, neglect,
alteration, accident, or physical damage; (c) used in a
manner contrary to Seller’s instructions for installation,
operation and maintenance; (d) damaged from ordinary
wear and tear, corrosion, or chemical attack; (€) damaged
due to abnormal conditions, vibration, failure to properly
prime, or operation without flow; (f) damaged due to a

defective power supply or improper electrical protection;
or (g) damaged resulting from the use of accessory
equipment not sold or approved by Seller. In any case of
products not manufactured by Seller, there is no warranty
from Seller; however, Seller will extend to Buyer any
warranty received from Seller’s supplier of such products.

THE FOREGOING WARRANTY IS EXCLUSIVE AND IN LIEU OF
ANY AND ALL OTHER EXPRESS OR IMPLIED WARRANTIES,
GUARANTEES, CONDITIONS OR TERMS OF WHATEVER
NATURE RELATING TO THE GOODS PROVIDED HEREUNDER,
INCLUDING WITHOUT LIMITATION ANY IMPLIED
WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A
PARTICULAR PURPOSE, WHICH ARE HEREBY EXPRESSLY
DISCLAIMED AND EXCLUDED. EXCEPT AS OTHERWISE
REQUIRED BY LAW, BUYER'S EXCLUSIVE REMEDY AND
SELLER'S AGGREGATE LIABILITY FOR BREACH OF ANY OF
THE FOREGOING WARRANTIES ARE LIMITED TO REPAIRING
OR REPLACING THE PRODUCT AND SHALL IN ALL CASES BE
LIMITED TO THE AMOUNT PAID BY THE BUYER FOR THE
DEFECTIVE PRODUCT. IN NO EVENT SHALL SELLER BE
LIABLE FOR ANY OTHER FORM OF DAMAGES, WHETHER
DIRECT, INDIRECT, LIQUIDATED, INCIDENTAL,
CONSEQUENTIAL, PUNITIVE, EXEMPLARY OR SPECIAL
DAMAGES, INCLUDING BUT NOT LIMITED TO LOSS OF
PROFIT, LOSS OF ANTICIPATED SAVINGS OR REVENUE, LOSS
OF INCOME, LOSS OF BUSINESS, LOSS OF PRODUCTION,
LOSS OF OPPORTUNITY OR LOSS OF REPUTATION.

10.2 Limited Consumer Warranty

10.2.1 Warranty

For goods sold for personal, family or household purposes,
Seller warrants the goods purchased hereunder (with the
exception of membranes, seals, gaskets, elastomer
materials, coatings and other "wear parts" or consumables
all of which are not warranted except as otherwise
provided in the quotation or sales form) will be free from
defects in material and workmanship for a period of
twenty-four (24) months from the date of installation or
thirty (30) months from the product date code, whichever
shall occur first, unless a longer period is provided by law
or is specified in the product documentation (the
“Warranty”).

Except as otherwise required by law, Seller shall, at its
option and at no cost to Buyer, either repair or replace any
product which fails to conform with the Warranty provided
Buyer gives written notice to Seller of any defects in
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material or workmanship within ten (10) days of the date
when any defects or non-conformance are first manifest.
Under either repair or replacement option, Seller shall not
be obligated to remove or pay for the removal of the
defective product or install or pay for the installation of
the replaced or repaired product and Buyer shall be
responsible for all other costs, including, but not limited to,
service costs, shipping fees and expenses. Seller shall have
sole discretion as to the method or means of repair or
replacement. Buyer’s failure to comply with Seller’s repair
or replacement directions shall terminate Seller’s
obligations under this Warranty and render this Warranty
void. Any parts repaired or replaced under the Warranty
are warranted only for the balance of the warranty period
on the parts that were repaired or replaced. The Warranty
is conditioned on Buyer giving written notice to Seller of
any defects in material or workmanship of warranted
goods within ten (10) days of the date when any defects
are first manifest.

Seller shall have no warranty obligations to Buyer with
respect to any product or parts of a product that have
been: (a) repaired by third parties other than Seller or
without Seller’s written approval; (b) subject to misuse,
misapplication, neglect, alteration, accident, or physical
damage; (c) used in a manner contrary to Seller’s
instructions for installation, operation and maintenance; (d)
damaged from ordinary wear and tear, corrosion, or
chemical attack; (e) damaged due to abnormal conditions,
vibration, failure to properly prime, or operation without
flow; (f) damaged due to a defective power supply or
improper electrical protection; or (g) damaged resulting
from the use of accessory equipment not sold or approved
by Seller. In any case of products not manufactured by
Seller, there is no warranty from Seller; however, Seller will
extend to Buyer any warranty received from Seller’s
supplier of such products.

THE FOREGOING WARRANTY IS PROVIDED IN PLACE OF
ALL OTHER EXPRESS WARRANTIES. ALL IMPLIED
WARRANTIES, INCLUDING BUT NOT LIMITED TO THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE, ARE LIMITED TO TWENTY-
FOUR (24) MONTHS FROM THE DATE OF INSTALLATION OR
THIRTY (30) MONTHS FROM THE PRODUCT DATE CODE ,
WHICHEVER SHALL OCCUR FIRST. EXCEPT AS OTHERWISE
REQUIRED BY LAW, BUYER'S EXCLUSIVE REMEDY AND
SELLER’S AGGREGATE LIABILITY FOR BREACH OF ANY OF
THE FOREGOING WARRANTIES ARE LIMITED TO REPAIRING

OR REPLACING THE PRODUCT AND SHALL IN ALL CASES BE

LIMITED TO THE AMOUNT PAID BY THE BUYER FOR THE
DEFECTIVE PRODUCT. IN NO EVENT SHALL SELLER BE
LIABLE FOR ANY OTHER FORM OF DAMAGES, WHETHER
DIRECT, INDIRECT, LIQUIDATED, INCIDENTAL,

CONSEQUENTIAL, PUNITIVE, EXEMPLARY OR SPECIAL
DAMAGES, INCLUDING BUT NOT LIMITED TO LOSS OF
PROFIT, LOSS OF ANTICIPATED SAVINGS OR REVENUE, LOSS
OF INCOME, LOSS OF BUSINESS, LOSS OF PRODUCTION,
LOSS OF OPPORTUNITY OR LOSS OF REPUTATION.

Some states do not allow limitations on how long an
implied warranty lasts, so the above limitation may not
apply to you. Some states do not allow the exclusion or
limitation of incidental or consequential damages, so the
above exclusions may not apply to you. This warranty gives
you specific legal rights, and you may also have other
rights which may vary from state to state.

To make a warranty claim, check first with the dealer from
whom you purchased the product or visit
www.xyleminc.com for the name and location of the
nearest dealer providing warranty service.
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Index Control
card 39
signal 36
A terminal 26, 28, 36,38
Abbreviation 73 wiring 12,21,23
word timeout 41
AC
input 7 Control wiring 15
mains 7 Convention 73
waveform 7 .
Cooling 1
ACinput 19 .
Cooling clearance 23
AC mains 19
Current
Additional resources 4 rating 40
Alarm log 26 DC current, 7,12,37
Output current 36,40
Alarms 38
Current limit 47
AMA 36, 40, 44
Ambient Conditions 60 D
Analog input 20
ginp DC link 39
Analog output 20
goutp Default settings 27
Analog signal 39
919 Digital input 20
Analog speed reference 32
9sp Dimensions 72
Approval 7
PP Discharge time 8
Auto on 26,31, 36, 38 . .
Disconnect switch 24
Automatic energy optimization 30
Automatic motor adaptation 30 E
Auto-reset 25 Electrical interference 13
Auxiliary equipment 23 EMC interference 15
B EMC-compliant installation 12
Exploded view 56
Backplate 11
External alarm reset 34
Brake
control 40 External command 7,38
limit 42 External controllers 4
resistor 39
Braking 36 F
Fault
C Internal 43
Cable Fault log 26
routing 23 Feedback 21,23,37,43,45
Motor cable 12
. . Fire mode 45
Certification 7
L Floating delta 19
Circuit breaker 23,65
. Front cover tightening torque 72
Clearance requirements 11
Fuse 12,42,65
Closed loop 21
N . Fuses 23,46
Communication option 42
Conduct 23 G
Ground connection 23
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Index
Ground wire 12
Grounded delta 19 M
Grounding 16,17,19,23,24  Mainmenu 26
Mains
H voltage 25,36
Transient 7
Hand on 26,36 .
Maintenance
Harmonics Maintenance 36
Harmonics 7 s
Manual initialisation 27
Heatsink 43
MCT 10 20, 25
High voltage 8,24
Menu key. 25,26
| Menu structure 26
Motor
IEC 61800-3 19 current 7,25,31,44
Initialisation 27 data 28,31,40,44
power 12, 25,44
t
Input curren 19 rotation 31
Input disconnect 19 speed 28
Input power. 7,12,15,19,23,24, 38,46 thermal protection 35
» thermistor 35
Input power wiring 23 wiring 15,23
Input signal 21 Thermistor 35
Input terminal 19  Motor data 47
Input voltage 24  Motor output 59
Inputs Motor protection 4
Analog input 39 Motor status 4
Digital input 21,38,40 .
Input terminal 21,24  Mounting 11,23
Installation
Check list 23 N
Inst.allatlon 21 Nameplate 10
environment 10
Navigation key 25, 26,28, 36
Intended use 4
Interference isolation 23 0
Intermediate circuit 39
Open loop 21
Isolated mains 19
Operation key. 25
Items supplied 10 . .
Optional equipment 21,24
J Output power wiring 23
Overcurrent protection 12
Jumper 21
Overheating 40
L Overtemperature 40
Leakage current 9,12 Overvoltage 37,47
Lifting 1
P
Load sharing 8,24
Parameter menu structure 74
Local control 26,36
PELV 35
Local control panel (LCP) 25
Phase loss 39
Potential equalisation 13
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Power connection 12 STO 22
Power factor. 7,23 Storage 10
Power Ratings 72 Supply voltage 19,20, 24,42
Programming 21, 25,26 Switch 21
Pulse start/stop 33 Switching frequency 37
Symbol 73
Q System feedback 4
Qualified personnel 8
Quick menu 25,26 T
Terminals
R Input 39
. Output terminal 24
Ramp-down time 47 Terminal 53 21
Ramp-up time 47 Terminal 54 21
Reference Thermal protection 7
Reference 25,32,36,37 Thermistor 19
Remote reference 37
Tightening of Terminals 64
Relay
Relay 20 Torque 40
Remote commands 4  Torque limit 47
Reset 25, 26,27, 38, 40, 44 Transient protection 7
RFI filter 19  Trip
Trip 35,38
RMS current 7 lock 38
RS485 22,35
Run command 31 U
Run permissive 37 Unintended motor rotation 9
Unintended start 8,24
S
Safe torque off. 2 V
Safety 9 Vibration 10
Screened cable 15,23 Voltage imbalance 39
Screened twisted pair (STP) 22 Voltage level 61
Serial communication 20, 26, 36,37, 38 VVC+ 30
Serial communication
Control card, USB serial communication...........ceeveeeeennnne 64 W
Service 36 Warnings 38
Setpoint 38 Weight 72
Set-up 26,31 Windmilling 9
Shock 10 Wire size 12
Short circuit 41 Wire sizes 16
Sleep mode 38 Wiring
SmartStart 27 Thermistor control wiring 19
Speed reference 21,31,32,36 Wiring schematic 14
Start-up 27
Status display 36
Status mode 36
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1) The tissue in plants that brings water upward from the roots;
2) a leading global water technology company.

We're 12,700 people unified in a common purpose: creating innovative solutions
to meet our world'’s water needs. Developing new technologies that will improve
the way water is used, conserved, and re-used in the future is central to our work.
We move, treat, analyze, and return water to the environment, and we help people
use water efficiently, in their homes, buildings, factories and farms. In more than
150 countries, we have strong, long-standing relationships with customers who
know us for our powerful combination of leading product brands and applications
expertise, backed by a legacy of innovation.

For more information on how Xylem can help you, go to www.xyleminc.com
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