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Contents of this manual

What this chapter contains

This chapter contains the safety instructions which you must
follow when installing, operating and servicing the drive. If
ignored, physical injury or death may follow, or damage may
occur to the drive, the motor or driven equipment. Read the
safety instructions before you work on the unit.

This chapter also contains an introduction to the contents of this
manual.

Compatibility

This manual covers ACH550-01 drives. For ACH550-UH drive
data and instructions, please refer to ACH550-UH HVAC Drives
User’s Manual (3AUA0000004092 [English]).

The manual is compatible with the ACH550-01 drive firmware
version 3.14e or later. See parameter 3301 FIRMWARE 0N page
256.

Intended use

The ACH550 and the instructions in this manual are intended for
use in HVAC applications. The macros should only be applied to
the applications defined in the respective section.

Intended audience

This manual is intended for personnel who install, commission,
operate and service the drive. Read the manual before working
on the drive. The reader is expected to know the fundamentals
of electricity, wiring, electrical components and electrical
schematic symbols.

Contents of this manual 7
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Use of warnings and notes

There are two types of safety instructions throughout this
manual:

Warnings caution you about conditions which can result in
serious injury or death and/or damage to the equipment.
They also tell you how to avoid the danger.

Notes draw attention to a particular condition or fact, or give
information on a subject.

The warning symbols are used as follows:
f Electricity warning warns of hazards from electricity

which can cause physical injury and/or damage to the
equipment.

f General warning warns about conditions, other than

those caused by electricity, which can result in physical
injury and/or damage to the equipment.

Safety instructions

General safety

WARNING! Obey these instructions. If you ignore them, injury or
death, or damage to the equipment can occur.

Use safety shoes to avoid foot injury.

Handle the drive carefully.

Beware of hot surfaces. Some parts, such as heatsinks,
remain hot for a while after disconnection of the electrical
supply. See chapter Technical data.

Keep the drive in its package or protect it otherwise from dust
and burr from drilling and grinding until you install it. Protect
also the installed drive against dust and burr. Electrically
conductive debris inside the drive can cause damage or
malfunction.

Electrical safety

WARNING! The ACH550 should ONLY be installed by a
gualified technician.

Contents of this manual
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WARNING! Even when the motor is stopped, dangerous voltage
is present at the power circuit terminals U1, V1, W1 and U2, V2,
W2, and, depending on the frame size, UDC+/BRK+ and
UDC-/BRK-.

WARNING! Dangerous voltage is present when input power is
connected. After disconnecting the supply, wait at least 5
minutes before removing the cover. To check, measure for zero
voltage at the DC terminals, which are, depending on the frame
size, UDC+/BRK+ and UDC-/BRK-.

WARNING! Even when the power is switched off from the input
terminals of the ACH550, there may be dangerous voltage (from
external sources) on the terminals of the relay outputs
RO1...RO3 and, if the relay extension board is included in the
installation, RO4...RO6.

WARNING! When the control terminals of two or more drive
units are connected in parallel, the auxiliary voltage for these
control connections must be taken from a single source which
can either be one of the units or an external supply.

WARNING! If you install the drive on an IT system (an
ungrounded power system or a high-resistance-grounded [over
30 ohms] power system) or a power system equipped with
residual current circuit breakers), disconnect the internal EMC
filter, otherwise the system will be connected to ground potential
through the EMC filter capacitors. This can cause danger or
damage the drive.

If you install the drive on a corner-grounded TN system,
disconnect the internal EMC filter, otherwise the system will be
connected to ground potential through the EMC filter capacitors.
This will damage the drive.

Note: Disconnecting the internal EMC filter increases the
conducted emission and reduces the drive EMC compatibility
considerably.

Contents of this manual 9
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For disconnecting the EMC filter, see Disconnecting the internal
EMC filter on page 45.

Maintenance

WARNING! The ACH550 is not a field repairable unit. Never
attempt to repair a malfunctioning unit; contact your local ABB
representative for replacement.

Control of the drive and motor

WARNING! The ACH550 will start up automatically after an
input voltage interruption if the external run command is on.

WARNING! Do not control the motor with an AC contactor or
disconnecting device (disconnecting means); use instead the
control panel (operator keypad) start (HAND ¢ &= ), AUTO €))
and stop (OFF @@ ) keys or external commands (I/O or
fieldbus). The maximum allowed number of charging cycles of
the DC capacitors (i.e. power-ups by applying power) is five in
ten minutes.

Note: For more technical information, contact your local ABB
representative.

10 Contents of this manual
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Drive package

After opening the package, check that the following items are
included:

ACHS550 drive (1)

type IP21: box containing clamps and connection box (2),
type IP54: top cover

box containing control panel (operator keypad) ACH-CP-B
and panel connector (3)

cardboard mounting template (4)

user’s manual (5)

warning stickers

polyamide screws (in the R1, R2 and R3 packages) (6).

The figure below shows the contents of the drive package.

{ AiisE

Contents of this manual
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Lifting the drive
The figure below shows how to lift the drive.

Note: Lift the drive only from the metal chassis.

12 Contents of this manual
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Preparing for installation

What this chapter contains

This chapter contains instructions for preparing for the
installation of the drive. It contains the drive identification, wiring
and EMC guidelines and a list of tools necessary for the
installation.

Note: The installation must always be designed and made
according to applicable local laws and regulations. ABB does
not assume any liability whatsoever for any installation which
breaches the local laws and/or other regulations. Furthermore, if
the recommendations given by ABB are not followed, the drive
may experience problems that the warranty does not cover.

Preparing for installation 13
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IP54 drive labels
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The location and the contents of example labels for the IP54
degree of protection are shown in the figure below. The labels
contain information on the Type designation (page 16), Serial
number (page 16), degree of protection, ratings (see also
Ratings on page 395) and valid markings (see also Markings on

page 442).

ACH550-01-023A-4 +B055

AR
x1090905718%

Input U1 3~ 380..480 V
" 23 A
t1 48...63 Hz
Output U2 3~0.U1V
12N 23 A
2 0...500 Hz
Motor PN 11 kW

ACH550-01-023A-4+B055

ACH550-01-023A-44B055

12N 23 A

PN 11 kW semo %1 090903
IPS4, UL type 12, NEMA 12 ABB Oy

c E ll:N:': °N713 MEADHEEIFINLAND
LRI N RoHS
emo k1090903718 %

$

Far mare \nformation see User's Manual

Note: The location of the labels may vary between different

frame sizes.

14
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IP21 drive labels

The location and the contents of example labels for the IP21
degree of protection are shown in the figure below. The labels
contain information on the Type designation (page 16), Serial
number (page 16), degree of protection, ratings (see also
Ratings on page 395) and valid markings (see also Markings on
page 442).

ACHS50-01-06A3-4 ACHS550-01-06A9-4

U1 3~ 380...480 V
L el T [T T

Input U1 3~ 380...480 V 1P21, UL type 1, NEMA 1 = y
i 6.9 A LISTED v MADE IN FINLAND
1 T CEW ..
Output U2 3~ 0..U1V o~ N713 EH[
12N 6.9 A -
2 0500 (e RoHS
Motor PN 3.0 kW semo 1091306314 %

ACH550-01-06A9-4

For more information see User's Manual

Note: The location of the labels may vary between different
frame sizes.

Preparing for installation 15
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Type designation

The contents of the drive type designation shown on the labels
are described below.

ACH550-01-08A8-4+...

AC, HVAC Drive — 550 product series

Construction (region specific)
01 = Setup and parts specific to IEC installation and compliance
UH = Setup and parts specific to US installation and NEMA compliance

Output current rating
08A8 = 8.8 A, see the table in section Frame size on page 17 for details

Voltage rating
2=208...240 VAC
4 =380...480 VAC

Options
BO55 = IP54
F278 = ACH550 Main switch supplement (available only for ACH550-01), IP54 (R1-R3) (only with
BO55)

L511 = OREL-01 Relay output extension

K451 = RDNA-01 DeviceNet adapter

K452 = RLON-01 LONWORKS adapter

K454 = RPBA-01 PROFIBUS DP adapter

K466 = RETA-01 Ethernet adapter (Modbus TCP, EtherNet/IP)

K467 = RETA-02 Ethernet adapter (Modbus TCP, PROFINET)

Serial number

The format of the drive serial number shown on the labels is
described below.

Serial number is of format CYYWWXXXXX, where

C: Country of manufacture

YY: Year of manufacture

WW: Week of manufacture; 01, 02, 03, ... for week 1, week 2, week 3, ...
XXXXX: Integer starting every week from 00001.

16 Preparing for installation
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Frame size
Type I P :
ACHgSpO-Ol- ,ZAN kV’:I/ Frame size

Three-phase supply voltage, 220...240 V

04A6-2 4.6 0.75 R1
06A6-2 6.6 1.1 R1
07A5-2 7.5 1.5 R1
012A-2 11.8 2.2 R1
017A-2 16.7 4.0 R1
024A-2 24.2 5.5 R2
031A-2 30.8 7.5 R2
046A-2 46 11 R3
059A-2 59 15 R3
075A-2 75 18.5 R4
088A-2 88 22 R4
114A-2 114 30 R4
143A-2 143 37 R6
178A-2 178 45 R6
221A-2 221 55 R6
248A-2 248 75 R6
Three-phase supply voltage, 380...480 V

02A4-4 2.4 0.75 R1
03A3-4 3.3 1.1 R1
04A1-4 4.1 1.5 R1
05A4-4 5.4 2.2 R1
06A9-4 6.9 3.0 R1
08A8-4 8.8 4.0 R1
012A-4 11.9 5.5 R1
015A-4 15.4 7.5 R2
023A-4 23 11 R2
031A-4 31 15 R3
038A-4 38 18.5 R3
045A-4 45 22 R3

Preparing for installation 17
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Type | =) _

ACH)5/5po-01_ i\N kV[:I/ Frame size
059A-4 59 30 R4
072A-4 72 37 R4
087A-4 87 45 R4
125A-4 125 55 R5
157A-4 157 75 R6
180A-4 180 90 R6
195A-4 205 110 R6
246A-4 246 132 R6
290A-4 290 160 R6

00467918.xIs C

Mark the frame size of your drive in the box on
the right.

Note: For detailed technical information, see chapter Technical
data.

Preparing for installation
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Motor identification
An example motor rating plate for an IEC motor is shown below.

/ ABB Oy, Electrical Machines \
C € 0037 LV Motors, Vaasa, Finland

3~ Motor M3JP 250SMA 4 EExd IIB T4 B3

IEC 250S/M 65 ==
S1 No. 3492820

LJ-20964-1 / 2001 Ins.cl. F IP 55

\Y Hz kW r/min A |cos P Duty

690 Y 50 55 1479 58 0.83

400 D 50 55 1479 | 101 | 0.83

660 Y 50 55 1475 60 0.85

380 D 50 55 1475 | 104 | 0.85

415 D 50 55 1480 99 0.82

440 D 60 63 1775 | 103 | 0.85

Prod.code 3GJP252210-ADG138148

LCIE 00 ATEX 6030

6315/C3

< 1) 6313/C3

450 kg

&I

A BB

IEC 60034-1 j

Collect the following information:

voltage

nominal motor current
nominal frequency
nominal speed
nominal power.

Preparing for installation
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The figure below shows a motor with star and delta connections.
For the highlighted row of the example motor rating plate on
page 19, the connection is delta.

L1 L2 L3 L1 L2 L3

Note: Check which connection is correct for your motor type.

20
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Motor compatibility
The motor, drive and supply power must be compatible:

Motor

specification Verify Reference
Motor type 3-phase induction | -
motor
Nominal current type dependent * type designation

label on drive,
entry for “Output
l,N” (current), or
* type designation
on drive and
rating table in
Ratings in
chapter
Technical data.

Nominal frequency | 10...500 Hz -

Voltage range Motor requirement | 208...240 V
and supply voltage | 380...480 V
are both 3-phase
voltage and are
within the ACH550
voltage range.
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Suitable environment and enclosure

Confirm that the site meets the environmental requirements. To
prevent damage prior to installation, store and transport the
drive according to the environmental requirements specified for
storage and transportation. See section Ambient conditions on
page 440.

Confirm that the enclosure (degree of protection) is appropriate,

based on the site containment level:

* |P21 type enclosure. The site must be free from airborne
dust, corrosive gases or liquids, and conductive
contaminants such as dripping water, condensation, carbon
dust, and metallic particles.

* |IP54 type enclosure. This enclosure provides protection from
airborne dust and light sprays or splashing water from all
directions.

Compared to the IP21 enclosure, the IP54 enclosure has:

» the same internal plastic shell as the IP21 enclosure

» adifferent outer plastic cover

* an additional internal fan to improve cooling

» larger dimensions

» the same rating (does not require a derating).

If, for some reason, an IP21 drive needs to be installed without

the conduit box or cover, or an IP54 drive without the conduit

plate or top cover, see the note on page 444.

22
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Suitable mounting location

Confirm that the mounting location meets the following
constraints:

* The drive must be mounted vertically on a smooth,
non-flammable, solid surface or frame, and in a suitable
environment as defined in section Suitable environment and
enclosure on page 22.

* For horizontal installation, contact your local ABB
representative for more information.

Mounting on a machine frame is also possible. No additional

plates are needed for cooling as the drive has an integral
heatsink backplate.

See section Mounting dimensions on page 421 for mounting
dimensions for all frame sizes and protection types.

The figure below shows the necessary free space for the
installation of the unit.

IP21 & IP54: 200 mm [8 in]

I

—_— Il

A
o o [—H}
|

T

far s
@ D |
NE——1

S

IP21 & IP54: 0 mm [0 in] 7ﬁ IP21 & IP54: 0 mm [0 in]
\\ \\ // / éﬁ
\\\\ /

| \\\s\ 'V/’ |
LA [

IP21 & IP54: 200 mm [8 in]
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Make sure that the hot air does not re-circulate into the drive.
The figure below show the minimum space for cooling air.

I
200 mm
! B
— |
— =
| =
{ — =
{ == %
| e |
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Stop the hot air from a drive from entering the cooling air intake
of another drive with an adequate mechanical obstacle between
the drives. The figure below shows the minimum space for

cooling air.

A

200 mm \ \

v -

— —

| o | =
| = | =
[l S [] e
i N NI
ey IS

200 mm )

i
200 mm \
|
— — |
= ==
| = | =
{ == { ==
h S L _—
i NN U T .
b @@j | @@J
71200 mm -
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Wiring and EMC considerations

Determine electro-magnetic compliance (EMC) requirements

per local codes. In general:

* Follow local codes for cable size.

» Keep these three classes of wiring separated: input power
wiring, motor wiring and control/communications wiring.

» Check the operational limits for the allowed maximum motor
cable length in section Motor connection on page 410.

» If the installation must meet the European EMC Directive
requirements (see section Compliance with the IEC/EN
61800-3:2004 +A1:2012 on page 445), check also the EMC
limits for the allowed maximum motor cable length in section
Motor connection on page 410.

Note: Non-proper wiring is the source of the majority of EMC
problems. Please follow the instructions to avoid these
problems.
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The figure below shows an example of correct wiring.

Control cable

Control cable = = /
\ )
|

' min. 500 mm [20 in]

g
90°

min. 200 mm [8 in]

/ min. 300 mm [12 in] w

Input power cable

Motor cable

Note: If an motor safety switch or contactor is used, supply
either 2102 STOP FUNCTION [value must be 1 (COAST)] or 1608
START ENABLE 1 from an auxiliary contact of the isolator to the
ACHS550.

Note: Wiring is discussed in more detail in chapter Installing the
drive.
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Cabling instructions

Keep individual unshielded wires between the cable clamps and
the screw terminals as short as possible. Route control cables
away from power cables.

Input power (mains) cables

See sections Input power (mains) cable, fuses and circuit
breakers on page 401 and Input power (mains) cable on page
406.

Motor cables

See section Motor connection on page 410 for the maximum
motor cable lengths meeting the IEC/EN 61800-3 requirements
for category C2 or C3, as applicable.

The figure below shows the minimum requirements for the motor
cable shield.

Concentric layer of copper wire.
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The figure below shows non-recommended motor cable types.

Figures courtesy of Draka NK Cables. Copyright © 2003 Draka

NK Cables.

The figure below shows the recommended conductor layout.

Recommended (CE & C-Tick)

Symmetrical shielded cable: three-
phase conductors and a concentric or
otherwise symmetrically constructed PE
conductor, and a shield
PE
A conductor
and shield

Shield

Not allowed for motor cables
(CE & C-Tick)

A four-conductor system: three-phase
conductors and a protective conductor,

without a shield.

I

Allowed (CE & C-Tick)

A separate PE conductor is
required if the conductivity of the
cable shield is < 50% of the
conductivity of the phase
conductor.

Shield

e PE

Shield

Allowed for motor cables with
phase conductor cross section up
to 10 mm?.

Preparing for installation

29




ACH550-01 User's Manual

Effective motor cable shields

The general rule for cable shield effectiveness is: the better and
tighter the shield, the lower the radiated emission level. The
figure below shows an example of an effective construction (for
example Olflex-Servo-FD 780 CP, Lapp Kabel or MCCMK,
Draka NK Cables).

Insulation jacket Inner insulator L2

T

Braided metallic shield L3

Clamp the cable shield into the gland plate at the drive end, twist
the cable shield wires together into a bundle (pigtail) not longer
than five times its width and connect it to the terminal marked
L (at the bottom right-hand corner of the drive) if you are using
a cable without a separate PE conductor.

30
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The figure below shows the grounding principles of cables.

SUPPLY CABLE MOTOR CABLE

As short unshielded
wires as possible

o Cable shielding
:,—;3\ Short pigtail ’:x covered with
\ conductive tape

\
1 Unpainted gland plate e

Conductive shielding
and compression seal

EMC cable gland

Clamping nut

(T |
Continuity of Cable

Faraday cage

At the motor end, the motor cable shield must be grounded 360
degrees with an EMC cable gland, or the shield wires must be
twisted together into a bundle (pigtail) not longer than five times
its width and connected to the PE terminal of the motor. The
same principle applies to cabinet installations.
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Control cables

General recommendation

Use shielded cables, temperature rated at 60 °C (140 °F) or
above.

The figure below shows examples of recommended cables.

lllllll

Nomak by Draka NK Cables

Figures courtesy of Draka NK Cables. Copyright © 2003 Draka
NK Cables.

» Control cables must be shielded and of twisted pair type.

* The shield must be twisted together into a bundle (pigtail) not
longer than five times its width and connected to terminal
X1:1 (for digital and analogue I/O cables). For connecting the
shield wires of the RS485 cable, see the instructions (and
note 3) on page 142.

Route control cables to minimise radiation to the cable:

* Route as far away as possible from the input power and
motor cables (at least 20 cm [8 in]).

* Where control cables must cross power cables make sure
they are at an angle as near to 90° as possible to minimise
interference.

 Keep at least 20 cm (8 in) away from the sides of the drive.

* Run relay-controlled signals as twisted pairs (especially if
voltage > 30 V). Relay-controlled signals using less than
30 V can be run in the same cables as digital input signals.
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The figure below shows an example of control cable routing.

Control cable

Control cable

RN
”

Input power cable Motor cable

min. 500 mm [20 in]

Note: Do not mix relay-controlled signals using more than 30 V
and other control signals in the same cable.

Note: Never mix 24 V DC and 115/230 V AC signals in the same
cable.
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Analogue cables

Recommendations for analogue signal runs:

* Use double-shielded, twisted-pair cable.

» Use one individually shielded pair for each signal.
» Earth at one end only.

Digital cables

Recommendations for digital signal runs:

* A double-shielded cable is the best alternative, but a single-
shielded twisted multipair cable is also usable.

Control panel (operator keypad) cable

If the control panel is connected to the drive with a cable, use
only twisted-pair, ethernet cable. For example Standard CAT5
UTP Ethernet Patch Cable, wiring 568-B. Maximum length is 3
meters.

34
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Tools required

To install the ACH550 you need the following:
» screwdrivers (as appropriate for the mounting hardware

used)
e wire stripper
* tape measure

e drill

* mounting hardware: screws or nuts and bolts, four each. The
type of hardware depends on the mounting surface and the

frame size as follows:

Frame Frame Mounting | Mounting
Frame weight weight hardware | hardware
size kg Ib Metric Imperial
IP21/IP54 IP21/IP54 units units
R1 6.5/8 14 /18 M5 #10
R2 9.0/11 20/ 24 M5 #10
R3 16/ 17 35/37.5 | M5 #10
R4 24 | 26 53 /57 M5 #10
R5 34142 7517193 M6 1/4 in
R6 691/86% | 1521/190% | M8 5/16 in
1 ACH550-01-221A-2, IP21: 70 kg /154 b
ACH550-01-246A-4, 1IP21: 70 kg / 154 Ib
ACH550-01-248A-2, IP21,80 kg /176 |Ib
ACH550-01-290A-4, 1P21: 80 kg / 176 Ib
2 ACH550-01-246A-4, IP54: 80 kg / 176 Ib
ACH550-01-290A-4, IP54: 90 kg / 198 Ib
Note: Do not lift frame size R6 without a lifting aid.
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Checklist for installation preparations

v

Check

Check the frame type of the drive from the
identification label (Drive identification on
page 14, Frame size on page 17).

Check the compatibility of the motor and the
drive (Motor identification on page 19, Motor
compatibility on page 21).

Check the suitability of the environment and
mounting location (Suitable environment and
enclosure on page 22, Suitable mounting
location on page 23).

Check that the cables meet the requirements
(Wiring and EMC considerations on page 26,
Motor cables on page 28, Control cables on
page 32, Compliance with the IEC/EN 61800-
3:2004 +A1:2012 on page 445).

Check that you have the required tools (Tools
required on page 35).

Check that the walls support the drive weight
(Weights and mounting screws on page 422).

36
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Installing the drive

What this chapter contains

This chapter contains the mechanical and electrical installation
procedure of the drive.

WARNING! Before installing the ACH550, ensure the input
power supply to the drive is off.

For flange mounting (mounting the drive in a cooling air duct),
see the appropriate Flange Mounting Instructions:

Fg?znge IP21 / UL type 1 IP54 / UL type 12
Code (English) Code (English)
Kit Kit
R1 FMK-A-R1 | 100000982 FMK-B-R1 | 100000990
R2 FMK-A-R2 | 100000984 FMK-B-R2 | 100000992
R3 FMK-A-R3 | 100000986 FMK-B-R3 | 100000994
R4 FMK-A-R4 | 100000988 FMK-B-R4 | 100000996

Note: The ACH550 should only be mounted where all of the
requirements defined in chapter Preparing for installation are
met and the checklist has been completed.
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Preparing the mounting location

1. Use the mounting

template to mark the

position of the mounting

holes. & %
2. Drill the holes. =
3. Insert the screws halfway

into the holes.

N

A .

Note: Frame sizes R3 and R4 have four holes along the top.
Use only two. If possible, use the two outside holes (to allow
room to remove the fan for maintenance).
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Removing front cover (IP54)

1. Loosen the captive screws (the amount of screws depends
on the size of the frame) around the edge of the cover.

2. Remove the cover.
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Removing front cover (IP21)

1. Remove the control panel, if attached.
2. Loosen the captive screw at the top.
3. Push side clamps in.

4. Pull up to lift the cover.

L el -
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Mounting the drive (IP54)

1. Remove the rubber plugs by pushing from the outside.
2. Position the ACH550 onto the mounting screws or bolts 1
and securely tighten in all four corners.

3. Reinstall the protective plugs.

4. Warning stickers in different languages are supplied with
this manual. Attach a warning sticker in the appropriate
language on the inside plastic shell.

L Lift R6 drives by their
lifting holes.

| &

AN

I'u I". §

IIH I.k \

LR

g
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Mounting the drive (IP21)
1. Position the ACH550 onto the mounting screws or bolts 1
and securely tighten in all four corners.
2. Warning stickers in different languages are supplied with
this manual. Attach a warning sticker in the appropriate
language on the inside plastic shell.

L Lift R6 drives by
their lifting holes.

A
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Overview of wiring installation (R1...R4)

The figure below shows an overview of the terminal layout for
frame sizes R1...R4.

J1- DIP switches for analogue inputs (two switch types can be used)
Ji

2 >| "ﬂ:]o Al1: (in voltage position) 0(2)...10 V
O N
Z

i > Al2: (in current position) 0(4)...20 mA

\

X1 - Analogue inputs and outputs
(and 10V ref. voltage output)

Panel connector

FlashDrop option
Power LED (Green)
Fault LED (Red)

X1 — Digital inputs
(and 24 V aux. voltage output) Optional module 1
(Extended relay

output module)

X1 — Relay outputs X1 — Communications

RS485 (Modbus,
FLN, N2, BACnet)

Optional module 2
(Plug-in fieldbus)

im
2, \\\\

N

J2/35 — DIP switches
for RS485 termination

32 35 32 J5 ; | a
AlA | =%

AlA ON lon i

oN|lon ]

off position on posmon

Frame || Power input
sizes 3-phase: U1, V1, W1

R5...R6 [ 1-phase: U1 (live), Wl\
differ. 1*

See the
following PE
pages.

Power OUtpUt to motor
(U2, V2, W2)

EM3

{ GND

*:o
{

Rl X0003
“ r

The figure shows the R3 frame size.
Other frame sizes have similar layouts.

WARNING! To avoid danger, or damage to the drive, on IT
systems, corner-grounded TN systems and residual current
circuit breakers, see section Disconnecting the internal EMC
filter on page 45.
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Overview of wiring installation (R5...R6)

The figures below show the general terminal layouts for frame
sizes R5...R6.

Power input Power output to motor
(U1, V1, W1) (U2, V2, W2)

Power input
3-phase: U1, V1, W1 Vg
1-phase: U1 (live), W1

|V

PE GND

Power OUtpUt to motor
(U2, V2, W2)

WARNING! To avoid danger, or damage to the drive, on IT
systems, corner-grounded TN systems and residual current
circuit breakers, see section Disconnecting the internal EMC
filter on page 45.
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Disconnecting the internal EMC filter

On certain types of systems, you must disconnect the internal
EMC filter, otherwise the system will be connected to ground
(earth) potential through the EMC filter capacitors, which might
cause danger, or damage the drive.

Note: Disconnecting the internal EMC filter increases the
conducted emission and reduces the drive EMC compatibility

considerably.

The following table shows the installation rules for the EMC filter
screws to connect or disconnect the filter, depending on the

system type and the frame size.
The locations of the screws EM1 and EM3 are shown in the

diagram on page 43. The location of the screws F1 and F2 are
shown in the diagram on page 44.

Symmetri- IT systems -
Erame cally Corner- |(ungrounded Rcisr'r%lﬁl?l
sizes | Screw grounded |grounded| or high- circuit
TN systems TN resistance- breakers
(TN-S systems | grounded (RCD)*
systems) [>30 ohms])
EM1 X X . .
R1...R3
EM3 X . . .
EM1 X X - -
R4
EM3 X — - —
F1 X X - -
R5...R6
F2 X X - -
x = Install the screw. (EMC filter will be connected.)

— = Remove the screw. (EMC filter will be disconnected.)

* |n case of 30 mA RCD, it is recommended to remove the screws. With
300 mA RCD, consult your local ABB representative.

Replace the screw with the provided polyamide screw. (EMC filter will be
disconnected.)

Installing the drive

45



ACH550-01 User's Manual
Checking the insulation of the assembly

Drive

Do not make any voltage tolerance or insulation resistance tests
on any part of the drive as testing can damage the drive. Every

drive has been tested for insulation between the main circuit and
the chassis at the factory. Also, there are voltage-limiting circuits
inside the drive which cut down the testing voltage automatically.

Supply cable

Check the insulation of the supply (input) cable according to
local regulations before connecting to the drive.

Motor and motor cable

Check the insulation of the motor and motor cable as follows:

1. Check that the motor cable is connected to the motor, and
disconnected from the drive output terminals U2, V2 and
W2.

2. Measure the insulation resistance between phase
conductors and between each phase conductor and the
Protective Earth conductor using a measuring voltage of
1000 V DC. The insulation resistance of an ABB motor must
exceed 100 Mohm (reference value at 25 °C or 77 °F). For
the insulation resistance of other motors, please consult the
manufacturer’s instructions. Note: Moisture inside the
motor casing will reduce the insulation resistance. If
moisture is suspected, dry the motor and repeat the
measurement.

/Ul Y

V1
3~
@ \ Vipe
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Power wiring (IP54)

1. Remove the rubber cable seals and cut adequate holes into
them for the 1) power, 2) motor, and 3) control cables. The
conical part of the seals must face downwards when the
seals are inserted in the lead-through plate holes.
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On the input power cable, strip the sheathing back far
enough to route individual wires. Also strip the individual
wires.

On the motor cable, strip the sheathing back far enough to
expose the copper wire shield so that the shield can be
twisted into a bundle (pigtail). Keep the bundle (pigtail) not
longer than five times its width to minimise noise radiation.
Also strip the individual wires.

360° grounding under the clamp is recommended for the
motor cable to minimise noise radiation. In this case,
remove sheathing at the cable clamp.

Route the input power and motor cables through the clamps
and tighten the clamps.

Connect the input power, motor and the grounding wires to
the drive terminals using the torques given in the table on
page 49. Frame size R6: See the figures about correct lug
types on page 49.

48
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Tightening torques

Frame |U1, V1, W1, U2, V2, W2 Earthing PE
SIZ€ | Tightening torque | Tightening torque
N-m Ib-ft N-m Ib-ft
R1 14 1 14 1
R2 14 1 14 1
R3 2.5 1.8 1.8 1.3
R4 5.6 4 2 15
R5 15 11 15 11
R6 40 30 8 6

Frame size R6 lugs
R6: Crimp-on ring lugs (16...70 mm?2/6...2/0 AWG cables)

Remove the screw-on
terminal lugs. Attach
crimp-on ring lugs to the
cables.

Isolate the ends of the ring
lugs with insulating tape or
shrink tubing.

Attach the ring lugs to the
remaining bolts with M10
nuts.

R6: Screw-on terminal lugs (95...185 mm? / 3/0...350 AWG cables)

a. Attach the screw-on lugs to the cables.

b. Attach the screw-on lugs to the drive. @

WARNING! If the wire size is less than 95 mm? (3/0 AWG), a

A crimp-on ring lug must be used. A cable of wire size less than
95 mm? (3/0 AWG) connected to a screw-on terminal lug will
loosen and may damage the drive.

Note: Check the cable lengths according to section Wiring and
EMC considerations on page 26.
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Power wiring (R1...R3 IP54, units with main switch
option +F278)

This section applies to units with main switch option +F278. The
main switch is available for drive types up to ACH550-01-045A-4
(power 22 kW) i.e., frame sizes R1 to R3 with degree of
protection of IP54. The main switch option is not UL listed.

The main switch is used for switching off the input power of the
drive. In addition to the main contacts, the switch has one
normally closed auxiliary contact that indicates the state of the
switch.

The main circuit of the drive is shown below.

| ACH550-01+B055+F278 |

‘ Auxiliary contact ‘

Capacitor bank '
Rectifier / Inverter ‘

i .
< AIC VL /— ~ : —— /U2 Motor
pply v1 /(_ 1 V2 output
W1 — —|_ m~—/ : W2
s
Lo - - - _

WARNING! Before removing the front cover and working on the
drive, isolate the input cables from the main supply at the
distribution board or by opening the disconnector of the supply
transformer. The main switch (option +F278) does not isolate the
input cables and terminals from the main AC supply.

Note: The handle of the main switch extends the depth of the
drive 50 mm (1.97 in.).

1. Remove the front cover. See Removing front cover (IP54)
on page 39.

50 Installing the drive



ACH550-01 User's Manual

2. Undo the two fastening screws of the switch assembly
plate.

3. Turn the switch assembly plate aside.
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Remove the rubber grommets and cut adequate holes into
them. Slide the grommets onto the power cables the conical
part downwards. Seal the lead-through plate holes with the
grommets.

Strip off the outer sheathing of the cables under the 360
degrees grounding clamps and fasten the clamps onto the
stripped parts of the cables.

Twist the shields of the cables into pigtails and connect the
pig tails under the grounding screws with cable lugs. Keep
the pigtails short to minimize electromagnetic emission. See
the following two figures.

Connect the motor cable conductors to the U2, V2 and W2

terminals.

52
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8. Turn the switch assembly plate back to its original position
and fasten the two fastening screws.

9. Connect the input cable conductors to the main switch
terminals U1, V1 and W1.

10. Connect wires to the auxiliary contact (if used).
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11. Connect the control cables. See Control wiring (IP54) on
page 55.
12. Replace the front cover. See Re-install cover (IP54) on
page 63.

Tightening torques

Frame Tightening torque
size |UL, V1, W1|U2, V2 W2 Earthing PE
N-m (Ibf-ft) |N-m (Ibf-ft) N-m Ibf-ft
R1 0.8 (0.6) 1.4 (1.0) 1.4 1
R2 0.8 (0.6) 1.4 (1.0) 1.4 1
R3 2 (1.5) 1.8 (1.3) 1.8 1.3
Auxiliary contact: 0.8 N-m (0.6 Ibf-ft)

54
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Control wiring (IP54)

1. On each control cable, strip the sheathing back far enough
to expose the copper wire shield for the cable clamp. Also
strip the individual wires.

2. Clamp the control cables.

3. Connect the control wires to the drive terminals.

Tightening
torque:
0.4 N-m (0.3 Ib-ft)

WARNING! All ELV (Extra Low Voltage) circuits connected to the
drive must be used within a zone of equipotential bonding, i.e.
within a zone where all simultaneously accessible conductive parts
are electrically connected to prevent hazardous voltages appearing
between them. This is accomplished by a proper factory grounding.

For completing the connections, go to chapter Application
macros and wiring.
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Power wiring (IP21)
1. Open the appropriate knockouts in the connection box.

2. Install the cable clamps for the input power and motor
cables.
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3. Install the connection box and tighten the cable clamps.

Note: The connection box can be left out in cabinet installations
if the cabinet is grounded. Apply 360° grounding of the cable
shields at the cable entries of the cabinet.
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4. On the input power cable, strip the sheathing back far
enough to route individual wires.

5. On the motor cable, strip the sheathing back far enough to
expose the copper wire shield so that the shield can be
twisted into a bundle (pigtail). Keep the bundle (pigtail) not
longer than five times its width to minimise noise radiation.
360° grounding under the clamp is recommended for the
motor cable to minimise noise radiation. In this case,
remove sheathing at the cable clamp.

Tightening
torques
U1, V1, Wi, HL-POT Tosted
U2, v2, W2,
N-m|lb-ft

R1 |14 | 1

R2 (14| 1

R3 |25(1.8

R4 |56 | 4

RS |15 | 11

R6 | 40 | 30

6. Route both cables through the clamps.

7. Strip and connect the input power and motor wires and the
input power grounding wire to the drive terminals. Frame
size R6: See the figures on page 49.

8. Connect the bundle (pigtail) created from the motor cable

shield to the ground (earth).

Note: Check the cable lengths according to section Wiring and
EMC considerations on page 26.
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Control wiring (IP21)

1. Install the cable clamp(s) for the control cable(s). (Input
power and motor cables are not shown in the figure).

2. Strip the control cable sheathing.

Installing the drive
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3. Route the control cable(s) through the clamp(s) and tighten
the clamp(s).

4. Connect the ground (earth) shield for digital and analogue |/
O cables at X1:1.

5. Strip and connect the individual control wires to the drive
terminals. See chapter Application macros and wiring.

6. Install the connection box cover (one screw).

Tightening
torque: :
0.4 N-m (0.3 Ib-ft)

WARNING! All ELV (Extra Low Voltage) circuits connected to the
drive must be used within a zone of equipotential bonding, i.e.
within a zone where all simultaneously accessible conductive parts
are electrically connected to prevent hazardous voltages appearing
between them. This is accomplished by a proper factory grounding.

For completing the connections, go to chapter Application
macros and wiring.
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Check installation

v

Check

The installation preparations have been com-
pleted according to the installation checklist.

The drive is mounted securely.

The space around the drive meets the drive’s
specifications for cooling (Suitable mounting
location on page 23).

The motor and driven equipment are ready for
start.

For IT systems, corner-grounded TN systems
and residual current circuit breakers: the inter-
nal EMC filter is disconnected (Overview of wir-
ing installation (R1...R4) on page 43, Overview
of wiring installation (R5...R6) on page 44).

The drive is properly grounded.

The input power (mains) voltage matches the
drive’s nominal input voltage.

The input power (mains) connections at U1, V1
and W1 are connected and tightened as speci-
fied.

The input power (mains) fuses and mains
switch are installed. (Input power (mains)
cable, fuses and circuit breakers on page 401).

The motor connections at U2, V2 and W2 are
connected and tightened as specified.

The motor cable is routed away from other
cables.

NO power factor compensation capacitors are
in the motor cable.

The control connections are connected and
tightened as specified.
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Check

NO tools or foreign objects (such as drill shav-

ings) are inside the drive.

NO alternate power source for the motor (such
as a bypass connection) is connected - no volt-
age is applied to the output of the drive.
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Re-install cover (IP54)

1. Align the cover and slide it on.
2. Tighten the captive screws around the edge of the cover.
3. Re-install the control panel.

Note: The control panel window must be closed to comply with
IP54.

- e —
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Re-install cover (IP21)

1. Align the cover and slide it on.
2. Tighten the captive screw.
3. Re-install the control panel.

ACH550-01 User's Manual
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Apply power

WARNING! Always re-install the front cover before turning
power on.

WARNING! The ACH550 will start up automatically at power-up
if the external run command is on at I/O.

1. Apply input power.
2. Green LED is lit.

Note: Before increasing motor speed, check that the motor is
running in the desired direction.

Note: If you want to generate a fault to check the 1/0, select
HAND mode and remove the control panel.
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The figure below shows changing the direction of motor rotation,
seen from the shaft end of the motor.

L1 L2 L3 L1 L2 L3

____Motor terminal box

Note: The direction of rotation can be changed from the drive,
but we recommend switching the motor cables to associate the
drive forward direction with the clockwise motor rotation.

Note: Now the drive is fully operational for manual operation. If
you wish to use I/O connections, refer to chapter Application
macros and wiring.
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Start-up and control panel

What this chapter contains

This chapter contains a brief description of the assistant (HVAC)
control panel (operator keypad), start-up assistant and
application selection.

Control panel compatibility

The manual is compatible with the HVAC control panel
ACH-CP-B Rev X with panel firmware version 2.04 or later.

HVAC control panel (ACH-CP-B) features
The ACH550 HVAC control panel (operator keypad) ACH-CP-B

features:

Status LED

Green when nor-

mal, if flashing or

red, see Diagnos-
tics displays on
page 370.

UP
SOFT

AUTO AN HELP
(always available)

OFF HAND

* language selection for the display

» drive connection that can be made or detached at any time

» start-up assistant to facilitate drive commissioning

» copy function for moving parameters to other ACH550 drives
* backup function for saving parameter sets
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* real-time clock.
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Start-up can be performed in two ways:
1. using the Start-up assistant or
2. changing the parameters individually.

At the first power-up, the drive activates the Start-up assistant.

You can restart it and its individual tasks in the Assistants mode
as described in section Assistants mode on page 76.

1. Start-up by using the Start-up assistant

To start the Start-up assistant, follow these steps:

Press MENU to go to the — OFF &
main menu \\ 0.0 Hz

0.0 A

0.0 %

| 00:00 [ MENU _
Select ASSISTANTS with = OFF ® MAIN MENU 2
the UP/DOWN keys and PARAMETERS
press ENTER. ¥ B AN

| CHANGED PAR
A) EXIT | 00:00 [ ENTER

Scroll to Commission drive z OFF L ASSISTANTS——2
with the UP/DOWN keys Spin _the motor
and press SEL A Commission drive

Application
References 1 & 2
Start/Stop Control

EXIT ]100:00 [ SEL

Change the values
suggested by the Start-up
assistant to your
preferences and then press
SAVE after every change.

OFF WPAR EDIT
9905 MOTOR _NOM VOLT

EXIT ] 00:00 [ SAVE
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the next one. Press OK
(when Continue is
highlighted) to continue
with the next task, select
Skip with the UP/DOWN
keys and press OK to move
to the next task without
doing this one or press
EXIT to stop the Start-up
assistant.

5

5 | After selecting the macro, = OFF © CHOICE
specify whether you want to Do you want to
use the mechanical HAND- | N8 ﬂiSEE"i‘RG%S'switcm
- . es
To be able to use the . No .
switch, EXT1 (HAND) Start N 2 R0 O
command must be
connected to DI1 and EXT2
(AUTO) Start command to
DI6.
6 | After completing a task, the = OFF & CHOICE
Start-up assistant asks if Do you want to
you want to continue with X |

Reference set-up?

SKki1
EXIT 100:00 [ OK

The Start-up assistant will guide you through the start-up. For
more information, see section Assistants mode on page 76.
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2. Start-up by changing the parameters individually

To change the parameters, follow these steps:

1 | Press MENU to go to the . OFF &
main menu. N 0.0 Hz
0.0 A
0.0 %
~ 100:00 [ WMENU
2 | Select PARAMETERS with = OFF T MAIN MENU 1
the UP/DOWN keys and PARANV
press ENTER to go to the X ASSISTANTS
Parameters mode. CHANGED PAR
A EXIT | 00:00 [ ENTER
3 | Select the appropriate ” OFF & PAR GROUPS——99
parameter group with the 99 START-UP DATA
UP/DOWN keys and press | ¥~ |83 BEERATING 010 s
SEL. 04 FAULT HISTORY
5% 10 START/STOP/DIR
3 EXIT |00:00 [ SEL
4 | Select the appropriate " OFF ® PARAMETERS
parameter in a group with ACRO
the UP/DOWN keyS. PreSS "%.I.F HVAC DEFAULT
EDIT to change the 9905 MOTOR NOM VOLT
parameter value. A =T 1 00:00 T EDIT—
5 | Press the UP/DOWN keys m OFF ¥ PAR EDIT
to change the parameter 9902 APPLIC MACRO
v
value. ~* | "THVAC DEFAULT
[1]
EXIT 1 00:00 [ SAVE
6 | Press SAVE to store the Y OFF © PAR EDIT
modified value or press
CANCEL to leave the set 990§UAE’PFI’_|I_CYMAIC:FXN
mode. Any modifications — [21
1
not saved are cancelled. STED | Gt e
7 | Press EXIT to return to the ; OFF ¥ PARAMETERS
listing of parameter groups, / 9901 LANGUAGE
and again to return to the 9902 ARG MACRO
main menu. ; 9904 MOTOR CTRL MODE
L7 9905 MOTOR NOM VOLT
EXIT 100:00 [ EDIT
To complete the control connections by manually entering the
parameters, see chapter Parameter listing and descriptions.
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For detailed hardware description, see chapter Technical data.

Note: The current parameter value appears below the
highlighted parameter.

Note: To replace the displayed value of a parameter with the
default value, press the UP/DOWN keys simultaneously.

Note: The most typical and necessary parameters to change are
the following parameter groups: Group 99: START-UP DATA,
Group 10: START/STOP/DIR, Group 11: REFERENCE
SELECT, Group 13: ANALOGUE INPUTS, Group 16: SYSTEM
CONTROLS, Group 20: LIMITS, Group 22: ACCEL/DECEL,
Group 40: PROCESS PID SET 1, Group 41: PROCESS PID
SET 2 and Group 42: EXT / TRIM PID.

Note: To restore the default factory settings, select the HVAC
default application macro.

Modes

The HVAC control panel (operator keypad) has several different
modes for configuring, operating and diagnosing the drive. The
modes are:

e Output (Standard display) mode — Shows drive status
information and operates the drive.

» Parameters mode — Edits parameter values individually.

» Assistants mode — Guides the start-up and configuration.

* Changed parameters mode — Shows changed parameters.

» Drive parameter backup mode — Uploads or downloads the
parameters between the drive and the control panel.

« Time and date mode — Sets the time and date for the drive.
* 1/O settings mode — Checks and edits the I/O settings.

* Faultlogger mode — Shows fault history, details and help text
for the fault.
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Output (Standard display) mode

Use the Output (standard display) mode to read information on
the drive’s status and to operate the drive. To go to the Output
mode, press EXIT until the LCD display shows status
information as described below.

Status information

Top. The top line of the LCD display shows the basic status

information of the drive.

« HAND - Indicates that the drive control is local, i.e., from the
control panel (operator keypad).

« AUTO - Indicates that the drive control is remote, such as
the basic I/0O (X1) or fieldbus.

* OFF - Indicates that the drive control is local and stopped.

. 2 —Indicates the drive and motor rotation status as follows:

Control panel display Significance
Rotating arrow (clockwise or |+ Drive is running and at
counterclockwise) setpoint.

« Shaft direction is forward
or reverse.
Dotted rotating arrow Drive is running but not at
setpoint.
Stationary arrow Drive is stopped.
Dotted stationary arrow Start command is present, but

the motor is not running, e.g.
because start enable is
missing.

» Upper right — shows the active reference.

Centre. Using parameter Group 34: AUTO R 15.0Hz
PANEL DISPLAY, the centre of the 15.0 Hz

LCD display can be configured to 3.7 A
display: 44_.0 %

e Three signals from Group 01: 1 00:00 [ MENU

OPERATING DATA — The default display shows parameters
0103 (OUTPUT FREQ) in hertz, 0104 (CURRENT) in amperes
and 0120 (All) as a percentage.

* Two signals from Group 01: OPERATING DATA — If only two
parameters are selected to be indicated, also the names of
the parameters are displayed.
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* A bar meter instead of each signal AUTOR 15.0Hz
value. 15.0 Hz
3.7 A
VEE—-.
| 00:00 [ MENU

Bottom. The bottom of the LCD

display shows:

» Lower corners — Show the functions currently assigned to the
two soft keys.

* Lower centre — Displays the current time (if configured to
show the time).

Operating the drive

AUTO/HAND — The very first time the drive is powered up, it is

in the AUTO mode (remote control), and controlled from the

Control terminal block X1.

To switch to the HAND mode (local control) and control the drive

using the control panel (operator keypad), press the HAND key

¢~ orthe OFF key @@ ».

* Pressing the HAND key switches the drive to local control
while keeping the drive running.

* Pressing the OFF key switches to local control and stops the
drive.

To switch back to the AUTO mode, press the € key.

Start/Stop — To start the drive, press the HAND (¢ ) or

AUTO key (&2). To stop the drive press the OFF key (€@ )

Reference — To modify the reference (only possible if the display
in the upper right corner is highlighted in inverted colour) press
the UP or DOWN keys (the reference changes immediately).

The reference can be modified in the HAND mode. It can be
parameterized (using Group 11: REFERENCE SELECT) to also
allow modification in the AUTO mode.
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Parameters mode

To change the parameters, follow these steps:

1 | Press MENU to go to the . OFF U
main menu. N 0.0 Hz
0.0 A
0.0 %
| 00:00 [ MENU
2 | Select PARAMETERS with = OFF T MAIN MENU 1
the UP/DOWN keys and * PARANV
press ENTER to go to the ~. ¥ | ASSISTANTS
Parameters mode. CHANGED PAR
A EXIT | 00:00 [ ENTER
3 | Select the appropriate " OFF © PAR GROUPS——99
parameter group with the .
UP/DOWN keys and press | ¥~ |83 BEERATING 010 s
SEL. 04 FAULT HISTORY
5% 10 START/STOP/DIR
3 EXIT |00:00 [ SEL
4 | Select the appropriate " OFF ® PARAMETERS
parameter in a group with . 9901 LANGUAGE
the UP/DOWN keys. Press | “.¥_/ | (=& ,ﬁ@f&- 'DCE,MAASE?
EDIT to change the 9905 MOTOR NOM VOLT
parameter. A “EXIT 100:00 [ EDIT
5 | Press the UP/DOWN keys m OFF ¥ PAR EDIT
to change the parameter .
value. \_wv _/ | 9902 APPLIC_MACRO
- HVAC DEFAULT
[1]
CANCEL 1 00:00 [ SAVE
6 | Press SAVE to store the Y OFF © PAR EDIT
modified value or press
CANCEL to leave the set 990§UAE’PFI’_|I_CYMAIC:FXN
mode. Any modifications — [21
1
not saved are cancelled. CANCEL] 00:00 [ SAVE ™
7 | Press EXIT to return to the ; OFF ¥ PARAMETERS
listing of parameter groups, / 9901 LANGUAGE
and again to return to the 9902 ARG MACRO
main menu. 9904 MOTOR CTRL MODE
9905 MOTOR NOM VOLT
EXIT 100:00 [ EDIT
To complete the control connections by manually entering the
parameters, see chapter Parameter listing and descriptions.
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For detailed hardware description, see chapter Technical data.

Note: The current parameter value appears below the
highlighted parameter.

Note: To replace the displayed value of a parameter with the
default value, press the UP/DOWN keys simultaneously.

Note: The most typical and necessary parameters to change are
the following parameter groups: Group 99: START-UP DATA,
Group 10: START/STOP/DIR, Group 11: REFERENCE
SELECT, Group 13: ANALOGUE INPUTS, Group 16: SYSTEM
CONTROLS, Group 20: LIMITS, Group 22: ACCEL/DECEL,
Group 40: PROCESS PID SET 1, Group 41: PROCESS PID
SET 2 and Group 42: EXT / TRIM PID.

Note: To restore the default factory settings, select the HVAC
default application macro.
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Assistants mode

The Start-up assistant guides you through the basic
programming of a new drive. (You should familiarise yourself
with basic control panel operation and follow the steps outlined
above.) At the first power-up, the drive automatically suggests
first selecting the language. The assistant also checks the
values entered to prevent entries that are out of range.

The Start-up assistant is divided into assistants, each of which
guides you through the task of specifying a related parameter
set, for example References 1 & 2 or PID control. You may
activate the assistants (tasks) one after the other, as the Start-up
assistant suggests, or independently from a menu.

Note: If you want to set the parameters independently, use the
Parameters mode.

To start the Start-up assistant, follow these steps:

1 | Press MENU to go to the - OFF &
main menu. A 0.0 Hz
0.0 A
0.0 %
| 00:00 [ MENU
2 | Select ASSISTANTS with = OFF T MAIN_MENU 2
the UP/DOWN keys and . PARAMETERS
press ENTER. ~X B AN
| CHANGED PAR
A\ EXIT | 00:00 [ ENTER
3 | Scroll to Commission drive ~ OFF W ASSISTANTS——2
with the UP/DOWN keys . Spin the motor
and press SEL. .y Cmd”"e
References 1 & 2
"\',‘lf" Start/Stop Control
) EXIT |00:00 [ SEL
4 | Change the values = OFF & PAR EDIT
suggested by the assistant
to your preferences and T |
then press SAVE after
every change. A “EXTT 100:00 [SAVE
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5 | After selecting the macro,

OFF ¥ CHOICE

to the next task without
doing this one or press

assistant.

Skip with the UP/DOWN
keys and press OK to move

EXIT to stop the Start-up

specify whether you want to A Bgeyggc\avgﬁcg?
use the mechanical HAND- | ~_¥_ :
; - HAND-OFF-AUTO tch?
OFF-AUTO switch. SR
— (o)
Al EXIT 100:00 [ OK
6 | After completing a task, the = OFF © CHOICE
Start-up assistant asks if Do you want to
you want to continue with ¥ | Roferonce set-up?
the next one. Press OK G
(when Continue is 5 4L|' .00 Ok
highlighted) to continue A =AImRo0Ee0 oK
with the next task, select —
1 ¥

The Start-up assistant will guide you through the start-up.
To start an individual assistant from the menu, follow these

steps:
1 | Press MENU to go to the - OFE &
main menu. 3 0.0 Hz
0.0 A
0.0 %
| 00:00 [ MENU _
2 | Select ASSISTANTS with ” OFF & MAIN_MENU 2
the UP/DOWN keys and PARAMETERS
press ENTER. Y A AN
| CHANGED PAR
A ~EXTT 100:00 [ENTER
3 | Scroll to the assistant you a OFF ¥ ASSISTANTS——4
want to use (References 1 Spin_the motor
& 2 is used here as an ¥/ | B
example) with the UP/
s ar (0] ontro
DOWN keys and press N | BT 1 00:00 [ SEL

SEL.
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4 | Change the values
suggested by the assistant
to your preferences and X
then press SAVE after
every change.

Pressing EXIT stops the

OFF W PAR EDIT
1103 REF1 SELECT

= [1]
T TEXTT 100:00 [T SAVE

assistant.
5 | After the assistant has ; OFF T ASSISTANTS——4
completed the task, you L7 Spin_the motor

can select another
assistant from the menu or
exit the Assistants mode.

Commission drive

Application

References 1 & 2

Start/Stop Control
EXIT |1 00:00 [ SEL

The table below lists the tasks of the assistants. The order of
tasks presented by the Start-up assistant depends on your
entries. The following task list is typical.

Task name

Description

Spin the motor

Prompts for the control panel display
language selection

Prompts for motor data
Guides user through the rotation check

Commission drive

Prompts for motor data

Application

Prompts for the application macro selection

References 1 & 2

Prompts for the source of speed references 1
and 2

Prompts for reference limits
Prompts for frequency (or speed) limits

Start/Stop Control

Prompts for the source of the start and stop
commands

Prompts for the start and stop mode
definition

Prompts for acceleration and deceleration
times

Protections

Prompts for current and torque limits
Prompts for the use of Run enable and Start
enable signals

Prompts for the use of the emergency stop
Prompts for the Fault function selection

Prompts for the Auto reset functions
selection
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Task name

Description

Constant Speeds

Prompts for the use of constant speeds
Prompts for constant speed values

PID control

Prompts for PID settings

Prompts for the source of the process
reference

Prompts for reference limits

Prompts for the source, limits and units of the
process actual value

Defines the use of Sleep function

PID Flow

Prompts for the use of flow calculation.
Prompts for units.

Prompts for maximum flow.

Prompts for transmitter signals.

Low Noise Set-up

Prompts for the switching frequency
Prompts for the definition of Flux optimization
Prompts for the use of Critical speeds

Panel Display

Prompts for display variable and unit settings

Timed Functions

Prompts for the use of Timed functions

Outputs

Prompts for the signals indicated through the
relay outputs

Prompts for the signals indicated through the
analogue outputs AO1 and AO2. Sets the
minimum, maximum, scaling and inversion
values.

Serial
Communication

Prompts for communication settings.
Prompts for control access settings.
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The Changed parameters mode is used for viewing changed
parameters. The mode shows those parameters whose values
differ from the default values of the application macro currently

in use.

To access the Changed parameters mode, follow these steps:

1 | Press MENU to go to the — OFF &
main menu. A 0.0 Hz
0.0 A
0.0 %
~ 100:00 [ MENU
2 | Select CHANGED PAR = OFF ® MAIN_MENU 3
with the UP/DOWN keys PARAMETERS
and press ENTER. ~ ¥ | ASSISTANTS
B CHANGED PAR
A\ EXIT | 00:00 [ENTER
3 | Alist of the changed ; OFF ® CHANGED PAR——
parameters is displayed. L7 1202 CONST SPEED 1
Press EXIT to exit the R TV 1
Changed parameters %%82 ﬁ?“ﬂuﬁpﬁg 3
mode, and again to return /
to the main menu. A R 0=l D
80 Start-up and control panel



ACH550-01 User's Manual

Drive parameter backup mode

Parameter backup mode is used to export parameters from one
drive to another or to make a backup of the drive parameters.
Uploading to panel stores all parameters, including two user sets
and an override (see Group 17: OVERRIDE) set, to the drive
control panel (operator keypad). The full set, partial parameter
set (application), user sets and override set can then be
downloaded from the control panel to another drive or the same
drive.

The control panel memory is non-volatile and does not depend
on the panel battery.

Depending on the motor and application, the following options
are available in the Drive parameter backup mode:

« UPLOAD TO PANEL — Copies all parameters from the drive
to the control panel. This includes all defined user parameter
sets, override parameter set and internal (not adjustable by
the user) parameters such as those created by the ID Run).

« BACKUP INFO — Shows the following information about the
drive whose parameters have been uploaded to the panel:
drive type, drive rating and FW (firmware) version.

« DOWNLOAD FULL SET — Restores the full parameter set
from the control panel to the drive. This writes all parameters,
including the internal non-user-adjustable motor parameters,
to the drive. It does not include the user parameter sets or the
override parameter set.

Note: Use the Download full set function only to restore a drive
from a backup if something has gone wrong or to transfer
parameters to systems that are identical to the original system.

« DOWNLOAD APPLICATION — Copies a partial parameter
set (part of the full set) from the control panel to the drive.
The partial set does not include user sets, override set,
internal motor parameters, parameters 9905...9909, 1605,
1607, 5201, nor any Group 51: EXT COMM MODULE and
Group 53: EFB PROTOCOL parameters.

This is recommended when using the same application for
drives of different sizes.

« DOWNLOAD USER SET 1 — Copies the parameters in user
set 1 from the control panel to the drive. A user set includes

Start-up and control panel 81



ACH550-01 User's Manual

Group 99: START-UP DATA parameters and the internal
motor parameters.

User set 1 must be first saved using parameter 9902 APPLIC
MACRO and then uploaded to the control panel before
downloading is possible.

DOWNLOAD USER SET 2 — Copies the parameters in user
set 2 from the control panel to the drive. As DOWNLOAD
USER SET 1 above.

DOWNLOAD OVERRIDE SET — Copies the parameters in
the override set from the control panel to the drive.

The override must be first saved (automatically, as defined by
Group 17: OVERRIDE) and then uploaded to the control
panel before downloading is possible.
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Upload to Control Download
control panel full set
panel

& == Il

Downloading the full set of parameters from one drive to similar
drives using the same application running identical motors

Upload to Control Download
control panel application ’ -
— panel |' ‘ = '

|| — - ]

Downloading the same application to different drive sizes us-
ing the same application

Save user set 1/2
(par. 9902) to drive

Upload to Control  Download
control panel user set 1/2
Al panel

| —=—> I

Downloading the parameters in a user set from one drive to simi-
lar drives using the same application running identical motors

Start-up and control panel 83



ACH550-01 User's Manual

To upload parameters to the control panel, follow these steps:

1 | Press MENU to go to the . OFF U
main menu. b 0.0 Hz
0.0 A
0.0 %
| 00:00 [ MENU
2 | Select PAR BACKUP with = OFF T MAIN MENU
the UP/DOWN keys and FAULT LOGGER
press ENTER. ~ X TIME & DATE
P AR BACKUP
A EXIT | 00:00 [ ENTER
3 | Scroll to UPLOAD TO " OFF ¥ PAR BACKUP——1
PANEL and press SEL.
Note that the drive has to ~¥ | DOWNLOAD EULL SET
be in the OFF mode for ngigﬁg G\gglﬁlgéHON
uploading parameters. A S EXTT1 0000 LSEC—
4 | Text “Copying parameters” ; OFF T PAR BACKUP
and a progress diagram are L7 Copying parameters
displayed. Press ABORTif | | N 51%
you want to stop the
Process. ABORT 1 00:00 |
5 | Text “Parameter upload ; OFF & MESSAGE
successful” is displayed. L7 Parameter upload
Press OK to return to the successful
PAR BACKUP menu.
Press EXIT twice to go to .
the main menu. Now you OK™100:00 |
cg?]eo:lsconnect the control S PR SACICLIE a
P '
BACKUP INFO
DOWNLOAD FULL SET
DOWNLOAD APPLICATION
DOWNLOAD USER SET1
EXTT 1 00:00 [ SEL
84 Start-up and control panel



ACH550-01 User's Manual

To download the full set of parameters to a drive, follow these

steps:
1 | Press MENU to go to the . OFF &
main menu. \ 0.0 Hz
0.0 A
0.0 %
| 00:00 [ MENU
2 | Select PAR BACKUP with =
the UP/DOWN keys. - OFE L MAIN MENU
~— ||[FAULT LOGGER
TIME & DATE
PAR BACKUP
EXIT | 00:00 [ ENTER
3 | Scroll to DOWNLOAD = OFF ¥ PAR BACKUP——3
FULL SET and press SEL. UPLOAD TO PANEL
Note that the drive has to Y
be in the OFF mode for ngigﬁg ﬁgglﬁlgéleN
downloading parameters. A ST 00-00 T—SE—
4 | Text “Downloading —/ OFF T PAR BACKUP
parameters (full set)” is — Downloading
displayed. Press ABORT if gggmete"s (full
you want to stop the T 51%
process_ I—I—I—I—I—!—I—I—I—I—I
ABORT | 00:00 |
5 | After the download stops, 7 OFF © MESSAGE

the message “Parameter
download successfully
completed.” is displayed.
Press OK to return to the
PAR BACKUP menu.

Press EXIT twice to go to
the main menu.

Parameter download
successtully
completed

OK 1 00:00

OFF ¥ PAR BACKUP——1
UPLOAD TO PANEL
BACKUP INFO

DOWNLOAD FULL SET
DOWNLOAD APPLICATION
DOWNLOAD USER SET1

EXIT ]100:00 [ SEL
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To download the application (partial parameter set) to a drive,

follow these steps:

Press MENU to go to the . OFF ©
main menu. N 0.0 Hz
0.0 A
0.0 %
| 00:00 [ MENU
Select PAR BACKUP with = OFF & MAIN MENU 6
the UP/DOWN keys. FAULT LOGGER
~ ¥ I TIME & DATE
PAR BACKUP
EXIT | 00:00 [ENTER
Scroll to DOWNLOAD v OFF & PAR BACKUP——4
APPLICATION and press N UPLOAD TO PANEL
SEL. Note that the drive Béﬁ,ﬁEgAéNESLL SET
has to be in the OFF mode
‘;ngol'i‘(’:‘gt?(')%%‘?“”g TEXIT 100:00 [ SEL
Text “Downloading ; OFF ™ PAR BACKUP
parameters (application)” is L7 Downloading
displayed. Press ABORT if parameters
you want to stop the (awn) =i
]
Process. ABORT 100:00 I —
Text “Parameter download —7/ OFF & MESSAGE

successfully completed.”
Press OK to return to PAR
BACKUP menu.

Press EXIT twice to go to
the main menu.

Parameter download
successtully
completed.

OK 1 00:00 |

OFF U PAR BACKUP——1
UPLOAD TO PANEL
BACKUP INFO

DOWNLOAD FULL SET
DOWNLOAD APPLICATION
DOWNLOAD USER SET1

EXIT 100:00 [ SEL

Note: If upload or download of parameters is aborted, the partial
parameter set is not implemented.
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To download the user set 1, user set 2 or override set to a drive,

follow these steps:

the message “Parameter
download successfully
completed.” is displayed.
Press OK to return to the
PAR BACKUP menu.

Press EXIT twice to go to
the main menu.

1 | Press MENU to go to the . OFF &
main menu. \ 0.0 Hz
0.0 A
0.0 %
| 00:00 [ MENU
2 | Select PAR BACKUP with = OFF & MAIN MENU 6
the UP/DOWN keys. FAULT LOGGER
~ ¥ I TIME & DATE
PAR BACKUP
EXIT 1 00:00 [ENTER
3 | Scroll to DOWNLOAD = OFF & PAR BACKUP——5
USER SET1/USER SET2 UPLOAD TO PANEL
/ OVERR SET and press g St B e
SEL. Note that the drive ION
has to be in the OFF mode | “§— _—I'Ii
for downloading user sets. ) L
4 Text “Downloading —f, OFF & PAR BACKUP
parameters (user set 1/ I/ Downloading
user set 2 / override set)” is parameters (user
displayed. Press ABORT if Sl =
e
%?gc"evsagt to stop the RBORT 100:00 T —
5 | After the download stops, —7 OFE &, MESSAGE

Parameter download
successtully
completed.

OK 1 00:00

OFF ©PAR BACKUP——1
UPLOAD TO PANEL
BACKUP INFO

DOWNLOAD FULL SET
DOWNLOAD APPLICATION
DOWNLOAD USER SET1

EXIT 100:00 [ SEL
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Time and date mode

The Time and date mode is used for setting the time and date for
the internal clock of the ACH550. In order to use the timed
functions of the ACH550, the internal clock has to be set first.
Date is used to determine weekdays. It is shown in Fault logs.

To set the clock, follow these steps:

ACH550-01 User's Manual

1 | Press MENU to go to the - OFF T
main menu. 0.0 Hz
0.0 A
0.0 %
~ 100:00 [ MENU
2 | Scroll to TIME & DATE with = OFF & MAIN MENU 5
the UP/DOWN keys and CHANGE PAR
press ENTER to go to the ¥ FAULT LOGGER
Time and date mode. - TIME & DATE
A EXIT | 00:00 [ENTER
3 | Scroll to CLOCK m OFF L TIME & DATE—1
VISIBILITY with the UP/
DOWN keys and press SEL | . ¥_ WHLE 20l
to change the visibility of gg EHE
the clock. N | BT 100:00 TSEL
4 | Scroll to SHOW CLOCK " OFF ¥ CLOCK VISIB—1
with the UP/DOWN keys
and press SEL to make the | “._¥_~ | Hide clock
clock visible.
A EXTT 1 00:00 [ SEL
5 | Scroll to TIME FORMAT ™ OFF L TIME & DATE—2
with the UP/DOWN keys CLOCK VISIBILITY
and press SEL. X
SET TIME
N SET DATE
EXIT 100:00 [ SEL
6 | The time formats are " OFF Y TIME FORMAT—1
displayed. Select a format
with the UP/DOWN keys Y |
and press SEL to confirm
the selection. A CANCEL] 00:00 [~ SEL
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7 | Scroll to DATE FORMAT

OFF L TIME & DATE—3

with the UP/DOWN keys 4 CLOCK VISIBILITY
and press SEL. -
SET TIME
. SET DATE
x TEXIT | 00:00 [ SEC
8 | The date formats are = OFF U DATE FORMAT—1
displayed. Select a format /\
with the UP/DOWN keys Y/ | R
and press OK to confirm mm/dd/yyyy
the selection. A\ CANCEL] 00:00 [ SEL
9 | Scrollto SET TIME with the a OFF L TIME & DATE— 4
UP/DOWN keys and press CLOCK VISIBILITY
SEL. Y TIME FORMAT
— DATE FORMAT
SET TIME
N SET DATE
\ EXIT ] 00:00 [ SEL
10 | Change the hours and 4 OFF ©SET TIME
minutes with the UP/
DOWN keys and press OK Y -
to save the values. The EE =00
active value is highlighted N W CANCEL] oKk —
in inverted colour. ) SalCER IS
11 | Scroll to SET DATE with a OFF L TIME & DATE—5
the UP/DOWN keys and 'CI:'II_ﬁEKF\O/éﬁA'?'ILITY
press SEL. ~Y | DATE FORMAT
SET _TIME
. SET DATE
\ EXIT ] 00:00 [ SEL
12 | Change the days, months ” OFF WSET DATE
and year with the UP/
DOWN keys and press OK Lo,
to save the values. The -01.08
active value is highlighted 5 CANCEL] 00-00 ™ OK—
in inverted colour. ) CANCEL 170000 710K
13 | Scroll to DAYLIGHT ; OFF L TIME & DATE—6
SAVING with the UP/ L /" | TIME FORMAT
DOWN keys and press ST FORMAT
SEL. SET DATE

DAYLIGHT SAVING
EXIT ]100:00 [ SEL

Start-up and control panel
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14 | To disable automatic clock = OFF M DAYLIGHT SAV — 1
transitions according to the
daylight saving changes, -’ .
select Off with the UP/ Australial:NSW,Vict..
DOWN keys and press OK. \:dl: I Australia2:Tasmania. .
To enable automatic clock ' SO e Lt
transitions, select the 2) OFE G HELP
country or area whose EU-
daylight saving changes On: Mar last Sunday
are followed and press OK. outrs BEE LB STy
(If you press HELP, you can —lUSZ 00 ———
view the beginning and end S L
dates of the period during
which daylight saving time
Is used in each country or
area.)

15 | Press EXIT twice to return ; OFF L TIME & DATE—6
to the main menu. /" | TIME FORMAT

DATE_FORMAT
SET TIME
SET DATE
EXIT 100:00 [ SEL
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I/O settings mode

The 1/O settings mode is used for viewing and editing the I/O

settings.

To view and edit the 1/O settings, follow these steps:

Press MENU to go to the . OFF &
main menu. A 0.0 Hz
0.0 A
0.0 %
~ 100:00 [MENU
Scroll to I/O SETTINGS ” OFF L MAIN MENU 7
with the UP/DOWN keys TIME & DATE
and press ENTER. Y. PAR BACKUP
_ 1/0 SETTINGS
A EXIT | 00:00 [ENTER
Scroll to the 1/O setting you = OFF & 1/0 SETTINGS— 1
want to view with the UP/
DOWN keys and press ~Y~ | RELAY OUTPUTS ROEIT?_
SEL. _ érmléﬁe OUTPUTS (AOUT)
N EXIT 1 00:00 [ SEL
Select the setting you want ™ OFF © 1/0 SETTINGS——
to view with the UP/DOWN START/STOP =
keys and press OK. A
N | eI 00:00 0K
You can change the value a OFF W PAR EDIT
with the UP/DOWN keys
and save it by pressing ¥ 1001 EXTl[C)OlMH"_ANDS
SAVE. N [1]
If you do not want to . “CANCEL] 00:00 [SAVE—
change the setting, press ; CANCEL 1100=0071"SAVE
CANCEL. L7
Press EXIT three times to . OFF & 1/0 SETTINGS——
return to the main menu. L7 -DI11-

1001 :START/STOP (E1
1002:START/STOP (E2

EXIT 100:00 [ OK
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Fault logger mode

The Fault logger mode is used for viewing faults. You can:

* view the drive fault history of maximum ten faults (after a
power off, only the three latest faults are kept in the memory)

» see the details of the three latest faults (after a power off, the
details of only the most recent fault is kept in the memory)

* read the help text for the fault.

To view the faults, follow the steps below. For more information

on faults, see section Correcting faults on page 371.
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1 | Press MENU to go to the — |OFF %
main menu. N 0.0 Hz
0.0 A
0.0 %
~ 100:00 [ MENU _
2 | Scroll to FAULT LOGGER = OFF T MAIN MENU 4
with the UP/DOWN keys ASSISTANTS
and press ENTER to go to ~¥ . |CHANGED PAR
the Fault logger mode. - FAULT LOGGER
A EXIT | 00:00 [ ENTER
3 | The display shows the fault ” OFF & FAULT LOGGER—1
log starting with the latest ) 10: PANEL LOSS —
fault. The number on the P 0. 02.0C ia-0ral2
row is the fault code (see
the listing on page 371). v —EXTT 1 00:00 [DETATC
To see the details of a fault, \ EXIT 10000 TDETAIL
select it with the UP/DOWN
keys and press DETAIL.
4 | Scroll the details with the " OFF & PANEL LOSS
UP/DOWN keys. . FAULT
To show the help text, Y/ | .
press DIAG. Scroll the help = F%ﬁlz_?]%%ﬁE 5
text with the UP/DOWN N ~EXTT 1 00-00 " DVAG
keys. After reading the I
help, press OK to go back ~7" | OFF L DIAGNOSTIC
to the previous display. Check: Comm_lines
Press EXIT three times to and connections,
return to the main menu. parameters in groups
10 and 11.
EXIT 100:00 [ OK
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Application macros and wiring

What this chapter contains

This chapter contains the application macros used for defining a
group of parameters. Macros change a group of parameters to
new, predefined values. Use macros to minimise the need for
manual editing of parameters.

Applications

The following applications are included in this chapter:
1. HVAC default (for typical BMS [Building Management
System] applications)

Supply fan

Return fan

Cooling tower fan

Condenser

Booster pump

Pump alternation

Internal timer

Internal timer with constant speeds

Floating point

. Dual setpoint PID

Dual setpoint PID with constant speeds

E-bypass (USA only)

Hand control.

©oOoNORA~WON

el ol
M wbdkFo
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Selecting an application macro
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To select an application macro, follow these steps:

Press MENU to go to the
main menu.

¥

OFF U

0.0 Hz
0.0 A
0.0 %
—100:00 [ MENU _

Select ASSISTANTS with

OFF © MAIN_MENU

2

the UP/DOWN keys and 4 PARAMETERS
press ENTER. Y B AN
| CHANGED PAR
A\ EXIT ] 00:00 [ ENTER
Scroll to Application and ™ OFF T ASSISTANTS——3
press SEL. Spin_the motor
\_w _ | Commission drive

¥

Application
References 1 & 2
Start/Stop Control

EXIT ]100:00 [ SEL

Select a macro with the UP/

OFF W PAR EDIT

DOWN keys and press 4
SAVE. \_wv _/ | 9902 APPLIC_MACRO

- HVAC DEFAULT

L [1]

- EXIT 100:00 [ SAVE
If you want to use the = OFE ® CHOICE
mechanical HAND-OFF- Do you want to
AUTO switch, press OK. If | “.¥_~/ | use mechanical

you do not want to use it,
select No with the DOWN
key and then press OK.

To be able to use the
switch, EXT1 (HAND) Start
command must be
connected to DI1 and EXT2
(AUTO) Start command to
DI6.

HAND-OFF-AUTO switch?

o
EXIT 100:00 [ OK
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Restoring defaults

To restore the default factory settings, select the application
macro HVAC default.

Application macros and wiring 95




ACH550-01 User's Manual

1. HVAC default

The HVAC default application macro is used e.g. for typical BMS
applications.

The factory set configuration of inputs and outputs of the drive is
as shown in the figure on page 97.

When using a direct speed reference in the AUTO mode, the
speed reference must be connected to analogue input 1 (All)
and the START command is given with digital input 1 (DI1). In
the HAND/OFF mode, the speed reference and START
command are given through the control panel (operator keypad).

If process PI(D) is used, the feedback signal must be connected
to analogue input 2 (Al2). By default, the setpoint is set from the
control panel, but it can also be changed to analogue input 1.
Process PI(D) must be commissioned and adjusted with
parameters (Group 40: PROCESS PID SET 1) or using the PID
control assistant (recommended).

96
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HVAC default
for typical BMS applications

SCR | Signal cable shield (screen)
All | External reference 1: 0(2)...10 V or 0(4)...20 mA

1...10 kohm

AGND | Analogue input circuit common
10V | Reference voltage +10 V DC
A2 | Actual signal 1: 0(2)...10 V or 0(4)...20 mA 3

AGND | Analogue input circuit common
AO1 | Output frequency: 0(4)...20 mA
AO2 | Output current: 0(4)...20 mA

Olo|N]J]oO(O|lb|[W[IN]|PF

AGND | Analogue output circuit common

=
o

24V | Auxiliary voltage output +24 V DC

GND | Common for DI return signals

P | e
NP

DCOM | Digital input common for all

=
w

DI1 | Start/Stop: Activation starts the drive
DI2 | Not used
DI3 | Constant speed 1 (par. 1202) !

'—\
~

=Y
(€]

iy
»

DI4 | Start enable 1: Deactivation stops the drive 2
DI5 | Not used
DI6 | Not used

=
~

=
oo

19| RO1C Relay output 1 (par. 1401)
20| RO1A
21| RO1B
22| RO2C Relay output 2 (par. 1402)
23| RO2A
24| RO2B
25| RO3C Relay output 3 (par. 1403)

26| RO3A |— Default operation

27| RO3B — Fault (-1) => 25 connected to 27

Default operation

L(J

Ready => 19 connected to 21

Default operation

L(J

Running => 22 connected to 24

L Not available if PID is activated

2 Disable/enable with parameter 1608

3 The sensor for Al2 is powered externally (not shown in the figure). See the manufacturer’s
instructions. To use sensors supplied by the drive auxiliary voltage output, see page 124.

Note: The drive starts only if possible protection functions (Run enable or Start enable 1 and
2) are activated from 1/O or disabled with parameters.
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2. Supply fan

This application macro is for supply fan applications where the
supply fan brings fresh air into the room according to the signals
received from the transducer. See the figure below.

When using a direct speed reference in the AUTO mode, the
speed reference must be connected to analogue input 1 (All)
and the START command is given with digital input 1 (DI1). In
the HAND/OFF mode, the speed reference and START
command are given through the control panel (operator keypad).

If process PI(D) is used, the feedback signal must be connected
to analogue input 2 (Al2). By default, the setpoint is set from the
control panel, but it can also be changed to analogue input 1.
Process PI(D) must be commissioned and adjusted with
parameters (Group 40: PROCESS PID SET 1) or using the PID
control assistant (recommended).

© Copyright 2007 ABB
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Supply fan

SCR | Signal cable shield (screen)
All | External reference 1: 0(2)...10 V or 0(4)...20 mA

1...10 kohm

AGND | Analogue input circuit common
10V | Reference voltage +10 V DC
A2 | Actual signal 1: 0(2)...10 V or 0(4)...20 mA 3

AGND | Analogue input circuit common
AO1 | Output frequency: 0(4)...20 mA
AO2 | Output current: 0(4)...20 mA

Olo|N]J]oO(O|lb|[W[IN]|PF

AGND | Analogue output circuit common

=
o

24V | Auxiliary voltage output +24 V DC

GND | Common for DI return signals

P | e
NP

DCOM | Digital input common for all

=
w

DI1 | Start/Stop: Activation starts the drive

'—\
~

DI2 | Run enable: Deactivation stops the drive 2

DI3 | Constant speed 1 (par. 1202) !

=Y
(¢}

DI4 | Start enable 1: Deactivation stops the drive 2

AN

=
~

DI5 | Start enable 2: Deactivation stops the drive 2

DI6 | Not used

[y
oo

19| RO1C Relay output 1 (par. 1401)
20| RO1A
21| RO1B
22| RO2C Relay output 2 (par. 1402)
23| RO2A
24| RO2B
25| RO3C Relay output 3 (par. 1403)

26| RO3A |— Default operation

27| RO3B — Fault (-1) => 25 connected to 27

Default operation

L(J

Started => 19 connected to 21

Default operation

L(J

Running => 22 connected to 24

L Not available if PID is activated

2 Disable with parameters 1601, 1608 and 1609

3 The sensor for A2 is powered externally (not shown in the figure). See the manufacturer’s
instructions. To use sensors supplied by the drive auxiliary voltage output, see page 124.

Note: The drive starts only if possible protection functions (Run enable or Start enable 1 and
2) are activated from I/O or disabled with parameters.
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3. Return fan

This application macro is for return fan applications where the
return fan takes air out of the room according to the signals
received from the transducer. See the figure below.

When using a direct speed reference in the AUTO mode, the
speed reference must be connected to analogue input 1 (All)
and the START command is given with digital input 1 (DI1). In
the HAND/OFF mode, the speed reference and START
command are given through the control panel (operator keypad).

If process PI(D) is used, the feedback signal must be connected
to analogue input 2 (Al2). By default, the setpoint is set from the
control panel, but it can also be changed to analogue input 1.
Process PI(D) must be commissioned and adjusted with
parameters (Group 40: PROCESS PID SET 1) or using the PID
control assistant (recommended).

© Copyright 2007 ABB

100

Application macros and wiring



ACH550-01 User's Manual

Return fan

SCR | Signal cable shield (screen)
All | External reference 1: 0(2)...10 V or 0(4)...20 mA

1...10 kohm

AGND | Analogue input circuit common
10V | Reference voltage +10 V DC
A2 | Actual signal 1: 0(2)...10 V or 0(4)...20 mA 3

AGND | Analogue input circuit common
AO1 | Output frequency: 0(4)...20 mA
AO2 | Output current: 0(4)...20 mA

Olo|N]J]oO(O|lb|[W[IN]|PF

AGND | Analogue output circuit common

=
o

24V | Auxiliary voltage output +24 V DC

GND | Common for DI return signals

P | e
NP

DCOM | Digital input common for all

=
w

DI1 | Start/Stop: Activation starts the drive

\

DI2 | Run enable: Deactivation stops the drive 2

DI3 | Constant speed 1 (par. 1202) !

=Y
(¢}

iy
»

DI4 | Start enable 1: Deactivation stops the drive 2

AN

DI5 | Start enable 2: Deactivation stops the drive 2

DI6 | Not used

[y
oo

19| RO1C Relay output 1 (par. 1401)
20| RO1A
21| RO1B
22| RO2C Relay output 2 (par. 1402)
23| RO2A
24| RO2B
25| RO3C Relay output 3 (par. 1403)

26| RO3A |— Default operation

27| RO3B Fault (-1) => 25 connected to 27

Default operation

L(J

Started => 19 connected to 21

Default operation

L(J

Running => 22 connected to 24

I

L Not available if PID is activated

2 Disable/enable with parameters 1601, 1608 and 1609

3 The sensor for A2 is powered externally (not shown in the figure). See the manufacturer’s
instructions. To use sensors supplied by the drive auxiliary voltage output, see page 124.

Note: The drive starts only if possible protection functions (Run enable or Start enable 1 and
2) are activated from 1/O or disabled with parameters.
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4. Cooling tower fan

This application macro is for cooling tower fan applications
where the fan speed is controlled according to the signals
received from the transducer. See the figure below.

When using a direct speed reference in the AUTO mode, the
speed reference must be connected to analogue input 1 (All)
and the START command is given with digital input 1 (DI1). In
the HAND/OFF mode, the speed reference and START
command are given through the control panel (operator keypad).

If process PI(D) is used, the feedback signal must be connected
to analogue input 2 (Al2). By default, the setpoint is set from the
control panel, but it can also be changed to analogue input 1.
Process PI(D) must be commissioned and adjusted with
parameters (Group 40: PROCESS PID SET 1) or using the PID
control assistant (recommended).

© Copyright 2007 ABB
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Cooling tower fan

SCR | Signal cable shield (screen)
All | External reference 1: 0(2)...10 V or 0(4)...20 mA

1...10 kohm

AGND | Analogue input circuit common
10V | Reference voltage +10 V DC
A2 | Actual signal 1: 0(2)...10 V or 0(4)...20 mA 3

AGND | Analogue input circuit common
AO1 | Output frequency: 0(4)...20 mA
AO2 | Output current: 0(4)...20 mA

Olo|N]J]oO(O|lb|[W[IN]|PF

AGND | Analogue output circuit common

=
o

24V | Auxiliary voltage output +24 V DC

GND | Common for DI return signals

P | e
NP

DCOM | Digital input common for all

=
w

DI1 | Start/Stop: Activation starts the drive

\

DI2 | Run enable: Deactivation stops the drive 2

DI3 | Constant speed 1 (par. 1202) !

=Y
(¢}

iy
»

DI4 | Start enable 1: Deactivation stops the drive 2

AN

DI5 | Start enable 2: Deactivation stops the drive 2

DI6 | Not used

[y
oo

19| RO1C Relay output 1 (par. 1401)
20| RO1A
21| RO1B
22| RO2C Relay output 2 (par. 1402)
23| RO2A
24| RO2B
25| RO3C Relay output 3 (par. 1403)

26| RO3A |— Default operation

27| RO3B Fault (-1) => 25 connected to 27

Default operation

L(J

Started => 19 connected to 21

Default operation

L(J

Running => 22 connected to 24

I

L Not available if PID is activated

2 Disable/enable with parameters 1601, 1608 and 1609

3 The sensor for A2 is powered externally (not shown in the figure). See the manufacturer’s
instructions. To use sensors supplied by the drive auxiliary voltage output, see page 124.

Note: The drive starts only if possible protection functions (Run enable or Start enable 1 and
2) are activated from 1/O or disabled with parameters.
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5. Condenser

This application macro is for condenser and liquid cooler
applications where the fan speed is controlled according to the
signals received from the transducer. See the figure below.

When using a direct speed reference in the AUTO mode, the
speed reference must be connected to analogue input 1 (All)
and the START command is given with digital input 1 (DI1). In
the HAND/OFF mode, the speed reference and START
command are given through the control panel (operator keypad).

If process PI(D) is used, the feedback signal must be connected
to analogue input 2 (Al2). By default, the setpoint is set from the
control panel, but it can also be changed to analogue input 1.
Process PI(D) must be commissioned and adjusted with
parameters (Group 40: PROCESS PID SET 1) or using the PID
control assistant (recommended).

© Copyright 2007 ABB
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Condenser

SCR | Signal cable shield (screen)
All | External reference 1: 0(2)...10 V or 0(4)...20 mA

1...10 kohm

AGND | Analogue input circuit common
10V | Reference voltage +10 V DC
A2 | Actual signal 1: 0(2)...10 V or 0(4)...20 mA 3

AGND | Analogue input circuit common
AO1 | Output frequency: 0(4)...20 mA
AO2 | Output current: 0(4)...20 mA

Olo|N]J]oO(O|lb|[W[IN]|PF

AGND | Analogue output circuit common

=
o

24V | Auxiliary voltage output +24 V DC

GND | Common for DI return signals

P | e
NP

DCOM | Digital input common for all

=
w

DI1 | Start/Stop: Activation starts the drive

'—\
~

DI2 | Run enable: Deactivation stops the drive 2

DI3 | Constant speed 1 (par. 1202) !

=Y
(¢}

iy
»

DI4 | Start enable 1: Deactivation stops the drive 2

AN

DI5 | Start enable 2: Deactivation stops the drive 2

DI6 | Not used

[y
oo

19| RO1C Relay output 1 (par. 1401)
20| RO1A
21| RO1B
22| RO2C Relay output 2 (par. 1402)
23| RO2A
24| RO2B
25| RO3C Relay output 3 (par. 1403)

26| RO3A |— Default operation

27| RO3B Fault (-1) => 25 connected to 27

Default operation

L(J

Started => 19 connected to 21

Default operation

L(J

Running => 22 connected to 24

I

L Not available if PID is activated

2 Disable/enable with parameters 1601, 1608 and 1609

3 The sensor for A2 is powered externally (not shown in the figure). See the manufacturer’s
instructions. To use sensors supplied by the drive auxiliary voltage output, see page 124.

Note: The drive starts only if possible protection functions (Run enable or Start enable 1 and
2) are activated from 1/O or disabled with parameters.
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6. Booster pump

This application macro is for booster pump applications where
the pump speed is controlled according to the signal received
from the transducer. See the figure below.

When using a direct speed reference in the AUTO mode, the
speed reference must be connected to analogue input 1 (All)
and the START command is given with digital input 1 (DI1). In
the HAND/OFF mode, the speed reference and START
command are given through the control panel (operator keypad).

If process PI(D) is used, the feedback signal must be connected
to analogue input 2 (Al2). By default, the setpoint is set from the
control panel, but it can also be changed to analogue input 1.
Process PI(D) must be commissioned and adjusted with
parameters (Group 40: PROCESS PID SET 1) or using the PID
control assistant (recommended).

© Copyright 2007 ABB
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Booster pump

SCR | Signal cable shield (screen)
All | External reference 1: 0(2)...10 V or 0(4)...20 mA

1...10 kohm

AGND | Analogue input circuit common
10V | Reference voltage +10 V DC
A2 | Actual signal 1: 0(2)...10 V or 0(4)...20 mA 3

AGND | Analogue input circuit common
AO1 | Output frequency: 0(4)...20 mA
AO2 | Output current: 0(4)...20 mA

Olo|N]J]oO(O|lb|[W[IN]|PF

AGND | Analogue output circuit common

=
o

24V | Auxiliary voltage output +24 V DC

GND | Common for DI return signals

P | e
NP

DCOM | Digital input common for all

=
w

DI1 | Start/Stop: Activation starts the drive

'—\
~

DI2 | Run enable: Deactivation stops the drive 2

DI3 | Constant speed 1 (par. 1202) !

=Y
(¢}

iy
»

DI4 | Start enable 1: Deactivation stops the drive 2

AN

DI5 | Start enable 2: Deactivation stops the drive 2

DI6 | Not used

[y
oo

19| RO1C Relay output 1 (par. 1401)
20| RO1A
21| RO1B
22| RO2C Relay output 2 (par. 1402)
23| RO2A
24| RO2B
25| RO3C Relay output 3 (par. 1403)

26| RO3A |— Default operation

27| RO3B Fault (-1) => 25 connected to 27

Default operation

L(J

Started => 19 connected to 21

Default operation

L(J

Running => 22 connected to 24

I

L Not available if PID is activated

2 Disable/enable with parameters 1601, 1608 and 1609

3 The sensor for A2 is powered externally (not shown in the figure). See the manufacturer’s
instructions. To use sensors supplied by the drive auxiliary voltage output, see page 124.

Note: The drive starts only if possible protection functions (Run enable or Start enable 1 and
2) are activated from 1/O or disabled with parameters.
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7. Pump alternation

This application macro is intended for pump alternation
applications, usually used in booster stations in buildings. The
pressure in the network is adjusted by changing the speed of the
pump according to the signal received from the pressure
transducer and adding auxiliary pumps directly on-line when
needed. By default, this macro can use one auxiliary pump. To
use more auxiliary pumps, refer to parameter Group 81: PFA
CONTROL. See the figure below.

When process PI(D) is used in the AUTO mode, the feedback
signal must be connected to analogue input 2 (Al2) and the
START command is given with digital input 1 (DI1). By default,
the setpoint is set from the control panel (operator keypad), but it
can also be given through the analogue input 1. Process PI(D)
must be commissioned and adjusted with parameters (Group
40: PROCESS PID SET 1) or using the PID control assistant
(recommended).

© Copyright 2007 ABB
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Pump alternation

SCR | Signal cable shield (screen)
All | External reference 1: 0(2)...10 V or 0(4)...20 mA

1...10 kohm

AGND | Analogue input circuit common
10V | Reference voltage +10 V DC
A2 | Actual signal 1: 0(2)...10 V or 0(4)...20 mA 2

AGND | Analogue input circuit common
AO1 | Output frequency: 0(4)...20 mA
AO2 | Output current: 0(4)...20 mA

Ol N]J]oO(lO|lb|[W[IN]|PF

AGND | Analogue output circuit common

=
o

24V | Auxiliary voltage output +24 V DC

GND | Common for DI return signals

P | e
NP

DCOM | Digital input common for all

13| DI1 | Start/Stop: Activation starts the drive
1 14| DI2 | Run enable: Deactivation stops the drive *
15| DI3 | Notused
~1 16| DI4 | Interlock: Deactivation stops the drive
A1 17| DI5 | Interlock: Deactivation stops the motor
18| DI6 | Notused
19| RO1C Relay output 1 (par. 1401)

20| RO1A —_| Default operation

21| RO1B —  Aux. motor switched on => 19 connected to 21
22| RO2C Relay output 2 (par. 1402)

23| RO2A —_| Default operation

24| RO2B — Running => 22 connected to 24

25| RO3C Relay output 3 (par. 1403)

26| RO3A —|\J Default operation

27| RO3B — Fault (-1) => 25 connected to 27

1 Disable/enable with parameter 1601
2 The sensor for A2 is powered externally (not shown in the figure). See the manufacturer’s
instructions. To use sensors supplied by the drive auxiliary voltage output, see page 124.

Note: The drive starts only if possible protection functions (Run enable or Start enable 1 and
2) are activated from 1/O or disabled with parameters.
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8. Internal timer

This application macro is for applications where the motor is
started and stopped with a built-in timer. This macro has also a
boost function which operates the motor after digital input 3
(D13) has been momentarily activated. An example of the timer
usage is shown below. For further information see chapter Real-
time clock and timed functions.

When using a direct speed reference in the AUTO mode, the
speed reference must be connected to analogue input 1 (All)
and the START command is given with digital input 1 (DI1). In
the HAND/OFF mode, the speed reference and START
command are given through the control panel (operator keypad).

If process PI(D) is used, the feedback signal must be connected
to analogue input 2 (Al2). By default, the setpoint is set from the
control panel, but it can also be changed to analogue input 1.
Process PI(D) must be commissioned and adjusted with
parameters (Group 40: PROCESS PID SET 1) or using the PID
control assistant (recommended).

24:00
22:00 + | ‘ ‘ ‘ | |
20:00 + |

18:00 | ' ' |

16:00 +

14:00 + Time Time period 2 Time

12:00 __pegod pe:r%lod

10:00 1 Time

08:00 + period

06:00 + | | | 4

04:00

02:00 | | | | | | |

00:00 | | | | | | | »
Mon Tue Wed Thu Fri Sat Sun
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Internal timer

SCR | Signal cable shield (screen)
All | External reference 1: 0(2)...10 V or 0(4)...20 mA

1...10 kohm

AGND | Analogue input circuit common
10V | Reference voltage +10 V DC
A2 | Actual signal 1: 0(2)...10 V or 0(4)...20 mA 2

AGND | Analogue input circuit common
AO1 | Output frequency: 0(4)...20 mA
AO2 | Output current: 0(4)...20 mA

Olo|N]J]oO(O|lb|[W[IN]|PF

AGND | Analogue output circuit common

=
o

24V | Auxiliary voltage output +24 V DC

GND | Common for DI return signals

P | e
NP

DCOM | Digital input common for all

=
w

DI1 | Start/Stop: Activation starts the drive in the timer mode

'—\
~

DI2 | Run enable: Deactivation stops the drive *

=Y
(¢}

DI3 | Boost: Momentary activation starts the boost function

DI4 | Start enable 1: Deactivation stops the drive *

AN AN

=
~

DI5 | Start enable 2: Deactivation stops the drive *

DI6 | Not used

[y
oo

19| RO1C Relay output 1 (par. 1401)
20| RO1A
21| RO1B
22| RO2C Relay output 2 (par. 1402)
23| RO2A
24| RO2B
25| RO3C Relay output 3 (par. 1403)

26| RO3A |— Default operation

27| RO3B Fault (-1) => 25 connected to 27

Default operation

L(J

Started => 19 connected to 21

Default operation

L(J

Running => 22 connected to 24

I

1 Disable/enable with parameters 1601, 1608 and 1609
2 The sensor for A2 is powered externally (not shown in the figure). See the manufacturer’s
instructions. To use sensors supplied by the drive auxiliary voltage output, see page 124.

Note: The drive starts only if possible protection functions (Run enable or Start enable 1 and
2) are activated from 1/O or disabled with parameters.
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9. Internal timer with constant speeds / Powered roof
ventilator

This application macro is intended e.g. for timed powered roof
ventilator applications which alternate between two constant
speeds (constant speed 1 and 2) with a built-in timer. This macro
also has a boost function, which activates constant speed 2 after
digital input 3 (DI13) has been momentarily activated. See the
figure below.

For further information, see chapter Real-time clock and timed
functions.

© Copyright 2007 ABB
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Internal timer with constant speeds

SCR | Signal cable shield (screen)
All | Not used

AGND | Analogue input circuit common
10V | Reference voltage +10 V DC
Al2 | Not used

AGND | Analogue input circuit common
AO1 | Output frequency: 0(4)...20 mA
AO2 | Output current: 0(4)...20 mA

Olo|N]J]oOO(O]|b|[W[IN]|PF

AGND | Analogue output circuit common

=
o

24V | Auxiliary voltage output +24 V DC

GND | Common for DI return signals

P | e
NP

DCOM | Digital input common for all

=
w

DI1 | Start/Stop: Activation starts the drive in the timer mode

'—\
~

DI2 | Run enable: Deactivation stops the drive *

=Y
(¢}

DI3 | Boost: Momentary activation starts the boost function

DI4 | Start enable 1: Deactivation stops the drive *

NN FA

=
~

DI5 | Start enable 2: Deactivation stops the drive *
DI6 | Not used

[y
oo

19| RO1C Relay output 1 (par. 1401)
20| RO1A |— Default operation

21| RO1B
22| RO2C Relay output 2 (par. 1402)
23| RO2A
24| RO2B
25| RO3C Relay output 3 (par. 1403)

26| RO3A |— Default operation

27| RO3B — Fault (-1) => 25 connected to 27

I

Started => 19 connected to 21

Default operation

L(J

Running => 22 connected to 24

1 Disable/enable with parameters 1601, 1608 and 1609

Note: The drive starts only if possible protection functions (Run enable or Start enable 1 and
2) are activated from 1/O or disabled with parameters.
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10. Floating point

This application macro is for applications where speed reference
needs to be controlled through digital inputs (DIS and DI6). By
activating digital input 5, the speed reference increases. By
activating digital input 6, the speed reference decreases. If both
digital inputs are active or inactive, the reference does not
change.

Note: When constant speed 1 is activated using digital input 3
(D13), the reference speed is the value of parameter 1202. The
value remains as the reference speed when digital input 3 is
deactivated.
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Floating point

SCR | Signal cable shield (screen)
All | Not used

AGND | Analogue input circuit common
10V | Reference voltage +10 V DC
Al2 | Not used

AGND | Analogue input circuit common
AO1 | Output frequency: 0(4)...20 mA
AO2 | Output current: 0(4)...20 mA

Ol N]J]oO(O|lb|[W[IN]|PF

AGND | Analogue output circuit common

e

=
o

24V | Auxiliary voltage output +24 V DC

GND | Common for DI return signals

P | e
NP

DCOM | Digital input common for all

=
w

DI1 | Start/Stop: Activation starts the drive

\

DI2 | Run enable: Deactivation stops the drive 2

DI3 | Constant speed 1 (par. 1202) !

=Y
(¢}

DI4 | Start enable 1: Deactivation stops the drive 2

iy
»

=
~

DI5 | Reference up: Activation increases the reference

RYEN

=
oo

DI6 | Reference down: Activation decreases the reference

19| RO1C Relay output 1 (par. 1401)
20| RO1A
21| RO1B
22| RO2C Relay output 2 (par. 1402)
23| RO2A
24| RO2B
25| RO3C Relay output 3 (par. 1403)

26| RO3A |— Default operation

27| RO3B — Fault (-1) => 25 connected to 27

Default operation

L(J

Started => 19 connected to 21

Default operation

L(J

Running => 22 connected to 24

L Not available if PID is activated
2 Disable/enable with parameters 1601 and 1608

Note: The drive starts only if possible protection functions (Run enable or Start enable 1 and
2) are activated from 1/O or disabled with parameters.
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11. Dual setpoint PID

This application macro is intended for dual setpoint PI(D)
applications where process PI(D) controllers setpoint can be
changed to another value by activating digital input 3 (DI3).
Process PI(D) setpoints are set to the drive internally with
parameters 4011 (set 1) and 4111 (set 2).

When using a direct speed reference in the AUTO mode, the
speed reference must be connected to analogue input 1 (All)
and the START command is given with digital input 1 (DI1). In
the HAND/OFF mode, the speed reference and START
command are given through the control panel (operator keypad).

If process PI(D) is used, the feedback signal must be connected
to analogue input 2 (Al2). By default, the setpoint is set from the
control panel, but it can also be changed to analogue input 1.
Process PI(D) must be commissioned and adjusted with
parameters (Group 40: PROCESS PID SET 1) or using the PID
control assistant (recommended).
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Dual setpoint PID

SCR | Signal cable shield (screen)
All | External reference 1: 0(2)...10 V or 0(4)...20 mA

1...10 kohm

AGND | Analogue input circuit common
10V | Reference voltage +10 V DC
A2 | Actual signal 1: 0(2)...10 V or 0(4)...20 mA 2

AGND | Analogue input circuit common
AO1 | Output frequency: 0(4)...20 mA
AO2 | Output current: 0(4)...20 mA

Olo|N]J]oO(O|lb|[W[IN]|PF

AGND | Analogue output circuit common

=
o

24V | Auxiliary voltage output +24 V DC

GND | Common for DI return signals

P | e
NP

DCOM | Digital input common for all

=
w

DI1 | Start/Stop: Activation starts the drive

'—\
~

DI2 | Run enable: Deactivation stops the drive *

=Y
(¢}

DI3 | Setpoint selection: Set 1/ Set 2

iy
(e}

DI4 | Start enable 1: Deactivation stops the drive *

AN

DI5 | Start enable 2: Deactivation stops the drive *

DI6 | Not used

[y
oo

19| RO1C Relay output 1 (par. 1401)
20| RO1A
21| RO1B
22| RO2C Relay output 2 (par. 1402)
23| RO2A
24| RO2B
25| RO3C Relay output 3 (par. 1403)

26| RO3A |— Default operation

27| RO3B Fault (-1) => 25 connected to 27

Default operation

L(J

Started => 19 connected to 21

Default operation

L(J

Running => 22 connected to 24

I

1 Disable/enable with parameters 1601, 1608 and 1609
2 The sensor for A2 is powered externally (not shown in the figure). See the manufacturer’s
instructions. To use sensors supplied by the drive auxiliary voltage output, see page 124.

Note: The drive starts only if possible protection functions (Run enable or Start enable 1 and
2) are activated from 1/O or disabled with parameters.
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12. Dual setpoint PID with constant speeds

This application macro can be used for applications with two
constant speeds, active PID and alternating PID between two
setpoints using digital inputs. When using a transmitter, the
signal can be used as the process actual value for the PID
controller (Al2) or as a direct speed reference (All).

PID setpoints are set to the drive internally with parameters 4011
(set 1) and 4111 (set 2) and they can be changed with DI3. PID
can be commissioned and adjusted with parameters or with the
PID assistant (recommended).

Digital input (DI2) has a factory set control location EXT1/EXT2
selection function. When digital input is active, the control
location is EXT2 and PID is activated.

Digital inputs 4 (DI4) and 5 (DI5) have factory set constant
speed 1 and 2 functions. Constant speed 1 (par. 1202) is
selected by activating digital input 4 (D14) and constant speed 2
(par. 1203) by activating digital input 5 (DI5).
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Dual setpoint PID with constant speeds

SCR | Signal cable shield (screen)
All | External reference 1: 0(2)...10 V or 0(4)...20 mA

1...10 kohm

AGND | Analogue input circuit common
10V | Reference voltage +10 V DC
A2 | Actual signal 1: 0(2)...10 V or 0(4)...20 mA 2

AGND | Analogue input circuit common
AO1 | Output frequency: 0(4)...20 mA
AO2 | Output current: 0(4)...20 mA

Olo|N]J]oO(O|lb|[W[IN]|PF

AGND | Analogue output circuit common

=
o

24V | Auxiliary voltage output +24 V DC

GND | Common for DI return signals

P | e
NP

DCOM | Digital input common for all

=
w

DI1 | Start/Stop: Activation starts the drive

DI2 | EXTL1/EXT2 selection: Activation takes PID in use
DI3 | Setpoint selection: Set 1/ Set 2

DI4 | Constant speed 1 (par. 1202) !

DI5 | Constant speed 2 (par. 1203) *

DI6 | Not used

'—\
~

(=Y
(¢}

[y
(o)

=
~

[y
oo

19| RO1C Relay output 1 (par. 1401)
20| RO1A
21| RO1B
22| RO2C Relay output 2 (par. 1402)
23| RO2A
24| RO2B
25| RO3C Relay output 3 (par. 1403)

26| RO3A |— Default operation

27| RO3B Fault (-1) => 25 connected to 27

Default operation

L(J

Started => 19 connected to 21

Default operation

L(J

Running => 22 connected to 24

I

L Not available if PID is activated
2 The sensor for A2 is powered externally (not shown in the figure). See the manufacturer’s
instructions. To use sensors supplied by the drive auxiliary voltage output, see page 124.

Note: The drive starts only if possible protection functions (Run enable or Start enable 1 and
2) are activated from 1/O or disabled with parameters.

Application macros and wiring 119




ACH550-01 User's Manual

13. E-bypass (USA only)

This application macro is intended to be used with an electronic
bypass device, which can be employed to bypass the drive and
connect the motor directly on-line.

When using a direct speed reference in the AUTO mode, the
speed reference must be connected to analogue input 1 (All)
and the START command is given with digital input 1 (DI1). In
the HAND/OFF mode, the speed reference and START
command are given through the control panel (operator keypad).

If process PI(D) is used, the feedback signal must be connected
to analogue input 2 (Al2). By default, the setpoint is set from the
control panel, but it can also be changed to analogue input 1.
Process PI(D) must be commissioned and adjusted with
parameters (Group 40: PROCESS PID SET 1) or using the PID
control assistant (recommended).
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E-bypass

SCR | Signal cable shield (screen)
All | External reference 1: 0(2)...10 V or 0(4)...20 mA

1...10 kohm

AGND | Analogue input circuit common
10V | Reference voltage +10 V DC
A2 | Actual signal 1: 0(2)...10 V or 0(4)...20 mA 2

AGND | Analogue input circuit common
AO1 | Output frequency: 0(4)...20 mA
AO2 | Output current: 0(4)...20 mA

Olo|N]J]oO(O|lb|[W[IN]|PF

AGND | Analogue output circuit common

=
o

24V | Auxiliary voltage output +24 V DC

GND | Common for DI return signals

P | e
NP

DCOM | Digital input common for all

=
w

DI1 | Start/Stop: Activation starts the drive

\

DI2 | Run enable: Deactivation stops the drive *
DI3 | Not used
DI4 | Not used
DI5 | Not used
DI6 | Not used

=Y
(¢}

iy
o

[
~

=
oo

19| RO1C Relay output 1 (par. 1401)
20| RO1A
21| RO1B
22| RO2C Relay output 2 (par. 1402)
23| RO2A
24| RO2B
25| RO3C Relay output 3 (par. 1403)

26| RO3A |— Default operation

27| RO3B Fault (-1) => 25 connected to 27

Default operation

L(J

Started => 19 connected to 21

Default operation

L(J

Running => 22 connected to 24

I

1 Disable/enable with parameter 1601
2 The sensor for A2 is powered externally (not shown in the figure). See the manufacturer’s
instructions. To use sensors supplied by the drive auxiliary voltage output, see page 124.

Note: The drive starts only if possible protection functions (Run enable or Start enable 1 and
2) are activated from 1/O or disabled with parameters.
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14. Hand control

This application macro is intended to be used when
commissioning with Spin the Motor assistant where all
analogue and digital inputs are disabled by default.

The drive is started with the HAND key and giving the speed
reference with the arrow keys.

Note: Starting in the AUTO mode requires configuring the 1/O
with parameters or the assistant or selecting another macro
(recommended).
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Hand control

1| SCR | Signal cable shield (screen)

2| AI1l | Notused

3 | AGND | Analogue input circuit common

4 | 10V | Reference voltage +10V DC

5| AI2 | Notused

6 | AGND | Analogue input circuit common

7| AO1l | Output frequency: 0(4)...20 mA
8 | AO2 | Output current: 0(4)...20 mA

9 | AGND | Analogue output circuit common
10| 24V | Auxiliary voltage output +24 V DC

GND | Common for DI return signals

P | e
NP

DCOM | Digital input common for all
DI1 | Not used
DI2 | Not used
DI3 | Not used
DI4 | Not used
DI5 | Not used
DI6 | Not used

=
w

'—\
~

=Y
(€]

iy
»

=
~

=
oo

19| RO1C Relay output 1 (par. 1401)
20| RO1A
21| RO1B
22| RO2C Relay output 2 (par. 1402)
23| RO2A
24| RO2B
25| RO3C Relay output 3 (par. 1403)

26| RO3A |— Default operation

27| RO3B Fault (-1) => 25 connected to 27

Default operation

L(J

Ready => 19 connected to 21

Default operation

L(J

Running => 22 connected to 24

I

Note: The drive starts only if possible protection functions (Run enable or Start enable 1 and
2) are activated from 1/O or disabled with parameters.
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Connection examples of two-wire and three-wire
sensors

Many ACH550 applications use process PI(D) and need a
feedback signal from the process. The feedback signal is
typically connected to analogue input 2 (Al2).

The macro wiring diagrams for each macro earlier in this chapter
use an externally powered sensor (connections not shown). The
figures below give examples of connections using a two-wire or
three-wire sensor/transmitter supplied by the drive auxiliary
voltage output.

Two-wire sensor/transmitter

X1/ control board

4...20 mA 5 |AI2 Process actual value measurement,

X1 / control board

L 10 |+24 V | Auxiliary voltage output, non-isolated,
11 |GND 24 V DC, 250 mA

Note: The sensor is supplied through its current output and the
drive feeds the supply voltage (+24 V). Thus the output signal
must be 4...20 mA, not 0...20 mA.

Three-wire sensor/transmitter

X1/ control board

ouT 0(4)...20 mA 5 |AI2 Process actual value measurement,

6 IAGND |9(4) ... 20 mA, R;, = 100 ohm

X1/ control board

10 |+24 V | Auxiliary voltage output, non-isolated,
" [11 |GND 24V DC, 250 mA
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Connection for obtaining 0...10 V from analogue
outputs

To obtain 0...10 V from analogue outputs, connect a 500 ohm
resistor (or two 1 kohm resistors in parallel) between the
analogue output and analogue output circuit common AGND.
Examples for analogue output 2 AO2 are shown in the figure
below.

X1

o]

Analogue output 2. Default output

8 1A02 15 S0 mA.

:| 500 ohm

0...10V
[ ]

Analogue input circuit common. Internally
9 [AGND [connected to chassis through a 1 Mohm
resistor.

o]

X1
° Anal tput 2. Default output
nalogue output 2. Default outpu
S 81A02 15 20mA.
S |::| 1 kohm |::| 1 kohm
S Analogue input circuit common. Internally
9 [AGND [connected to chassis through a 1 Mohm
o resistor.
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Real-time clock and timed functions

What this chapter contains

This chapter contains the information for real-time clock and
timed functions.

Real-time clock and timed functions

The real-time clock has the following features:

» four daily times

o four weekly times

« timed boost function, e.g. a set constant speed which is on
for a certain pre-programmed time. Activated with a digital
input.

» timer enable with digital inputs

» timed constant speed selection

* timed relay activation.

For more information, see Group 36: TIMED FUNCTIONS.

Note: To be able to use the timed functions, the internal clock
has to be set first. For information on the Time and date mode,
see chapter Start-up and control panel.

Note: The timed functions work only when the control panel
(operator keypad) is connected to the drive.

Note: Removing the control panel for upload/download
purposes does not affect the clock.

Note: Daylight saving changeover is automatic if activated.
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You can use the Timed Functions Assistant for easy configuring.
For more information on the assistants, see page 76. The timer
Is configured in four stages. They are:

1. Enabling the timer. Configure how the timer is activated.

See page 130.

2. Setting the time period. Define the time and day when the
timer operates. See page 131.

3. Creating the timer. Assign the selected time period to
certain timer(s). See page 132.

4. Connecting the parameters. Connect selected parameters
to the timer. See page 133.

TIME PERIOD 1

3602 START TIME 1
3603 STOP TIME 1
3604 START DAY 1
3605 STOP DAY 1

TIME PERIOD 2

3606 START TIME 2
3607 STOP TIME 2
3608 START DAY 2
3609 STOP DAY 2

TIME PERIOD 3

3610 START TIME 3
3611 STOP TIME 3
3612 START DAY 3
3613 STOP DAY 3

TIME PERIOD 4

3614 START TIME 4
3615 STOP TIME 4
3616 START DAY 4
3617 STOP DAY 4

BOOSTER

3622 BOOST SEL
3623 BOOST TIME

0 Activates boost

DI1...DI6
DI1(INV)...DI6(INV)

TIMER 1 @

3626 TIMER 1 SRC

TIMER 2
3627 TIMER 2 SRC

TIMER 3
3628 TIMER 3 SRC

TIMER 4
3629 TIMER 4 SRC

Start/Stop, opens dampers
according to period 1

Activates PID during
set periods 2 and 3

128

Real-time clock and timed functions



ACH550-01 User's Manual

1001 EXT1 COMMANDS
TIMER 1 1002 EXT2 COMMANDS @
3626 TIMER 1 SRC 1102 EXT1/EXT2 SEL

1201 CONST SPEED SEL
TIMER 2 1401 RELAY OUTPUT 1...1403 RELAY OUTPUT 3

1410 RELAY OUTPUT 4...1412 RELAY OUTPUT 6

TIMER 3

3628 TIMER 3 SRC

3627 TIMER 2 SRC 4027 PID 1 PARAM SET
4228 ACTIVATE
8126 TIMED AUTOCHANGE

Parameters connected to a timer
The following parameters can be connected to a timer:

1001 ExT1 COMMANDS — External start and stop command.
Starts the drive when the timer is activated and stops drive
when the timer is deactivated.

1002 EXT2 COMMANDS — External start and stop command.
Starts the drive when the timer is activated and stops the
drive when the timer is deactivated.

1102 exT1/EXT2 SEL — Defines the source for start/stop
commands and reference signals. Depending on the
selection, either EXT 1 or EXT 2 is used as the source for the
commands.

1201 CONST SPEED SEL — Selects a constant speed when
timer 1 is active.

1401 RELAY OUTPUT 1 — Timer energises a relay output.
1402 RELAY OUTPUT 2 — Timer energises a relay output.
1403 RELAY OUTPUT 3 — Timer energises a relay output.
1410 RELAY OUTPUT 4...1412 RELAY OUTPUT 6 — If OREL-01
Relay Output Extension Module is installed, relay outputs
4...6 can be used respectively.

4027 PID 1 PARAM SET — Timer selects between two Process
PID sets.

4228 ACTIVATE — Timer activates EXT PID.

8126 TIMED AUTOCHANGE — Timer enables the autochange in
PFA operation.
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The timer can be enabled from one of the digital inputs or

inverted digital inputs.

To enable the timer, follow these steps:

1 | Press MENU to go to the . OFF T
main menu. A 0.0 Hz
0.0 A
0.0 %
| 00:00 [ MENU
2 | Select PARAMETERS with = OFF U MAIN MENU 1
the UP/DOWN keys. Then PARAMETER
press ENTER to go to the Y ASSISTANTS
Parameters mode. CHANGED PAR
A EXIT 1 00:00 [ENTER
3 | Scroll to group 36 TIMED m OFF Y PAR GROUPS——36
FUNCTIONS with the UP/
37 USER _LOAD CURVE
DOWN keys and press ~¥_~ 120 PROCESS PID SET 1
SEL. 41 PROCESS PID SET 2
= 42 EXT / TRIM PID
3 EXIT ] 00:00 [ SEL
4 | Scroll to TIMERS ENABLE ” OFF & PARAMETERS
with the UP/DOWN keys 3601 T'%%F%S JEIABLE
and press EDIT. ~Y - | 3602 START TIME 1
3603 STOP TIME 1
o 3604 START DAY 1
3 EXIT |1 00:00 [ EDIT
5 | The current value is ™ OFF © PAR EDIT
displayed. Use the UP/
DOWN keys to change the X 5001 HSEFS SENEAELE
value. If you select ACTIVE [0]
[7], timed functions are )
always enabled. CANCEL | 00:00 [ SAVE
6 | After selecting the new Y OFF & PAR EDIT
value, press SAVE to save 3601 TIMERS ENABLE
the value. DI 1(| NV)
[-11
CANCEL 1 00:00 [ SAVE
7 | The new value is displayed ; OFF ® PARAMETERS
below the TIMERS L7 3601 TIMERS ENABLE
ENABLE text. Press EXIT TGl .
twice to return to the main _ 3603 STOP TIME 1
menu. L /7 3604 START DAY 1
EXIT |1 00:00 [ EDIT
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Note: Start or Run enable can be assigned to the same digital

input.

2. Setting the time period

The example shows how to set a start time. In addition, the stop
time and the start and stop days have to be set in the same
manner. These constitute a time period.

Press MENU to go to the
main menu.

o

OFF ©

0.0 Hz
0.0 A
0.0 %
| 00-00 [ MENU

Select PARAMETERS with

OFF © MAIN MENU 1

the UP/DOWN keys. Then | “*— | RASYY=RN=

press ENTER to go to the ~.¥_ | ASSISTANTS

Parameters mode. CHANGED PAR
T EXIT 1 00:00 [ENTER

Scroll to group 36 TIMED a F T, PAR GRUP36

FUNCTIONS with the UP/ . -

37 USER _LOAD CURVE
DOWN keys and press ¥ | 40 PROCESS PID SET 1

SEL.

41 PROCESS PID SET 2
42 EXT / TRIM PID

EXIT ]100:00 [ SEL

Scroll to START TIME 1
with the UP/DOWN keys
and press EDIT.

OFF U PARAMETERS
3601 TIMERS ENABLE

3602 START TIME 1

00:00:00

3603 STOP TIME 1
3604 START DAY 1

EXIT 100:00 [ EDIT

Change the highlighted part
of the time with the UP/
DOWN keys. Pressing
NEXT moves to the next
part. Press SAVE to save
the time.

OFF WPAR EDIT
3602 START TIME 1

08:00:00

[14400]
CANCEL | 00:00 [ NEXT _

OFF ®PAR EDIT
3602 START TIME 1

08:30:00

[15300]
CANCEL | 00:00 [ NEXT _
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The new value is displayed
below the START TIME 1
text. Press EXIT to return to
the main menu. Continue
with STOP TIME 1, START
DAY 1 and STOP DAY 1.

OFF ¥ PARAMETERS
3601 TIMERS ENABLE
3602 START TIME 1

08:30:00
3603 STOP_TIME 1
3604 START DAY 1

EXIT ]100:00 [ EDIT

3. Creating a timer

Different time periods can be collected in a timer and connected
to parameters. The timer can act as the source of start/stop and
change direction commands, constant speed selection and relay
activation signals. Time periods can be in multiple timed
functions, but a parameter can only be connected to a single
timer. It is possible to create up to four timers.

To create a timer, follow these steps:

Press MENU to go to the o OFF o
main menu. b 0.0 Hz
0.0 A
0.0 %
~ 100:00 [ MENU _
Select PARAMETERS with = OFF U MAIN MENU 1
the UP/DOWN keys. Then PARAMETER
press ENTER to go to the Y ASSISTANTS
Parameters mode. - CHANGED PAR
A EXIT | 00:00 [ ENTER
Scroll to group 36 TIMED ” OFF % PAR GROUPS——36
FUNCTIONS with the UP/
37 USER LOAD CURVE
DOWN keys and press ~¥_ | 40 PROCESS PID SET 1
SEL. 41 PROCESS PID SET 2
o 42 EXT / TRIM PID
3 EXTT | 00:00 [ SEL
Scroll to TIMER 1 SRC with a OFF % PARAMETERS
the UP/DOWN keys and 3622 BOOST SEL
3623 BOOST_TIME
press EDIT. RN 2626 TIMER 1 SRC
NOT SEL
e 3627 TIMER 2 SRC
N EXIT 100:00 [ EDIT
The current value is ™ OFF & PAR EDIT
displayed. Change the
value with the UP/DOWN ~ X Sk UL AR S

keys.

NOT SEL
0]
CANCEL | 00:00 [ SAVE
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Press SAVE to save the
new value.

h

OFF WPAR EDIT
3626 TIMER 1 SRC

P1
[1]
"CANCEL | 00:00 [ SAVE

The new value is displayed
below the TIMER 1 SRC
text. Press EXIT to return to
the main menu.

=7

OFF © PARAMETERS
3622 BOOST SEL
3623 BOOST _TIME
3626 TIMER 1 SRC

Pl
3627 TIMER 2 SRC
EXIT ]100:00 [ EDIT

4. Connecting parameters

The parameter example 1201 CONST SPEED SEL has to be
connected to the timer so that the timer acts as the source of
constant speed activating. A parameter can only be connected

to one timer.

To connect the parameter, follow these steps:

Press MENU to go to the
main menu.

0.0 Hz
0.0 A
0.0 %
- ]100:00 [ MENU

OFF ¥

Select PARAMETERS with

OFF L MAIN MENU 1

the UP/DOWN keys. Then | “*— | |Ss¥AYI=gN=I
press ENTER to go to the ~¥ - | ASSISTANTS
Parameters mode. CHANGED PAR
T EXTT | 00:00 [ ENTER
S T2 ons | <o |
NSTANT SPEEDS an . :
04 FAULT HISTORY
press SEL. ¥ 110 START/STOP/DIR
11 REFERENCE SELECT
\u&—
L EXIT | 00:00 [ SEL
Scroll to parameter 1201 a OFF Y PARAMETERS
CONSTANT SPEED SEL | ° -
and press EDIT. ¥ _ | 1202 CONST SPEED 1

1203 CONST SPEED 2
1204 CONST SPEED 3

EXIT ]100:00 [ EDIT
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5 | Select the created timer ™ OFF ® PAR EDIT
with the UP/DOWN keys 5 | 1201 CONST SPEED SEL
and press SAVE. Y TIMER 1
o [15]
A ¥ CANCEL 1 00:00 [ SAVE
6 | The new value is displayed . OFF & PARAMETERS
under CONST SPEED SN 1001 CONST SPEED SEL

SEL. Press EXIT to return
to the main menu.

TIMER 1
1202 CONST SPEED 1
1203 CONST SPEED 2
1204 CONST SPEED 3

EXIT ]100:00 [ EDIT
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Example of timer use

The following example shows how a timer is used and
connected to different parameters. The example uses the same
settings as application macro 9 Internal timer with constant
speeds. In this example, the timer will be set to function every
weekday from 6 AM to 8 AM and 4 PM to 6 PM. On weekends,
the timer is activated between 10 AM and 12 AM and 8 PM and
10 PM.

You can use the Timed Functions Assistant for easy configuring.
For more information on the assistants, see page 76.

A

22:00 -

Time period 4

20:00 -+

18:00

Time period 2
16:00 L

Z

AN

12:00

Time period 3

10:00 -+

08:00

Time period 1
06:00 .

00:00 |

Mon Tue Wed Thu Fri Sat Sun

1. Go to parameter Group 36: TIMED FUNCTIONS and
enable the timer. The timer can be enabled directly or
through any free digital input.

2. Go to parameters 3602...3605 and set the start time to
6 AM and stop time to 8 AM. Then set the start and stop
days to Monday and Friday. Now time period 1 is set.

3. Go to parameters 3606...3609 and set the start time to
4 PM and stop time to 6 PM. Then set the start and stop
days to Monday and Friday. Now time period 2 is set.

4. Go to parameters 3610...3613 and set the start time to
10 AM and stop time to 12 AM. Then set the start and stop
days to Saturday and Sunday. Now time period 3 is set.
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5. Goto parameters 3614...3617 and set the start time to
8 PM and stop time to 10 PM. Then set the start and stop
days to Saturday and Sunday. Now time period 4 is set.

6. Create the timer by going to parameter 3626 TIMER 1 SRC
and select all the created time periods (P1+P2+P3+P4).

7. Goto Group 12: CONSTANT SPEEDS and select timer 1 in
parameter 1201 CONSTANT SPEED. Now timer 1 acts as the
source of constant speed selection.

8. Set the drive to the AUTO mode for the timer to function.

Note: For more information about the Timed functions, see
Group 36: TIMED FUNCTIONS on page 265.

Boost

The boost function operates the drive for a certain
predetermined time. The time is defined with parameters and
activated with a selected digital input. The boost time starts
running after the digital input has been activated momentarily.

Boost must be connected to the timers and selected when a

timer is created. Boost is typically used for amplified air
ventilation.

Input activated Input deactivated

T A

DI active

Boost active Boost time

- - -
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To configure the boost, follow these steps:

Press MENU to go to the
main menu.

h

0.0 Hz
0.0 A
0.0 %

| 00-00 [ MENU

OFF U

Select PARAMETERS with = OFF L MAIN MENU 1
the UP/DOWN keys. Then | * BIPARAME TER
press ENTER to go to the ~. ¥ | ASSISTANTS
Parameters mode. CHANGED PAR
T EXIT | 00:00 [ ENTER
Scroll to group 36 TIMED = OFF_ % PAR GROUPS——36
FUNCTIONS with the UP/ | ° )
37 USER_LOAD CURVE
DOWN keys and press ¥ | 40 PROCESS PID SET 1

SEL.

41 PROCESS PID SET 2
42 EXT /7 TRIM PID

EXIT 100:00 [ SEL

Scroll to BOOST SEL with

OFF U PARAMETERS

A
the UP/DOWN keys and 4 | 361 STOR DAY 4
press EDIT. Y | R
3623 BOOST TIME
\F 3626 TIMER 1 SRC
e EXIT 1 00:00 [ EDIT
Select a digital input as the . OFF W PAR EDIT
source of the boost signal . :
with the UP/DOWN keys. - S22 [I)a(iogT( iEI\IjV)
Then press SAVE. [-3]
\t CANCEL | 00:00 [ SAVE
Scroll to BOOST TIME with - 8252 n,B I;éFé,%_MEEERS
the UP/DOWN keys and . ;
press EDIT. = | . 38988;86%

3626 TIMER 1 SRC
3626 TIMER 2 SRC

EXIT 100:00 [ EDIT
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7 | Change the highlighted part a OFF T PAR EDIT
of the time with the UP/
DOWN keys. Pressing ol e 3623880.5 B(T)'.M (E)O
NEXT moves to the next [0] - -
part. Press SAVE to save 3 TANCEL] 00-00 NEXT—
the time.
OFF L PAR EDIT
3623 BOOST TIME
00:30:00
[900]
CANCEL 1 00:00 [ NEXT
8 | Scrollto TIMER 1 SRC and = OFF © PARAMETERS
¢ 3622 BOOST SEL
press EDIT. v | 3623 BOOST TINE
-
NOT SEL
o 3627 TIMER 2 SRC
A EXIT 1 00:00 [ EDIT
9 | Select BOOST with the UP/ a OFF ©PAR EDIT—
gg\\/’\é'\' keys and press  w , | 3626 TIMER 1 SRC
- — BOOST
S [16]
. CANCEL 1 00:00 [ SAVE
10 | The new value is displayed . OFF Tt PARAMETERS
under TIMER 1 SRC. Press | -/ | 3622 BOOST SEL_
EXIT to return to the main 3626 TIMER 1 SRC
menu. BOOST
3627 TIMER 2 SRC
EXIT |1 00:00 [ EDIT
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Serialcommunications

What this chapter contains

This chapter contains the information for the serial
communications of the ACH550.
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System overview

The drive can be connected to an external control system,
usually a fieldbus controller, either:

* via the standard RS485 interface at terminals X1:28...32 on
the control board of the drive. The standard RS485 interface
provides the following embedded fieldbus (EFB) protocols:

- Modbus

- Metasys N2

- APOGEE FLN

- BACnet MS/TP.

For more information, refer to manuals Embedded Fieldbus
(EFB) Control (3AFE68320658 [English]), BACnet® Protocol
(BAUA0000004591 [English])

- BACnet/IP

- BACnet/Ethernet.

For BACnet/IP and BACnet/Ethernet there is a separate
RBIP-01 BACnet/IP Router Module. For more information,
refer to manuals RBIP-01 BACnet/IP Router Module
Installation Manual (3AUA0000040168 [English]) and RBIP-

01 BACnet/IP Router Module User’s Manual
(3AUA0000040159 [English])

or
* via a plug-in fieldbus adapter (EXT FBA) module mounted in

expansion slot 2 of the drive. EXT FBAs must be ordered
separately. EXT FBAs include:

- LONWORKS

- Ethernet (Modbus/TCP, EtherNet/IP, EtherCAT,
POWERLINK, PROFINET IO)

- PROFIBUS DP
- CANopen

- DeviceNet

- ControlNet.

For more information, refer to the appropriate adapter
module documentation.

Both the embedded fieldbus (EFB) protocol and the plug-in
fieldbus adapter (EXT FBA) module are activated with
parameter 9802 COMM PROT SEL.

The ACH550 control panel provides a Serial Communication
assistant, which helps you in setting up serial communication.
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The figure below shows the ACH550 fieldbus control.

;

[

[

Fieldbus controller

R 9]
| % T B
|

5

Other
devices

0
0

L | FBA: Fieldbus

adapter (option Rxxx)

\D/ ﬂ Slot 2

link RS485

EFB: Standard serial

>

j X128..32

=

Either a plug-in fieldbus adapter
module or the standard serial RS485
interface can be used at a time.

When using serial communication, the ACH550 can:

» receive all of its control information from the fieldbus, or

* be controlled from some combination of fieldbus control and
other available control locations, such as digital or analogue
inputs, and the control panel (operator keypad), or

* be monitored only (drive signals, status data and |/O).

Serial communications
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Embedded fieldbus (EFB)

To reduce noise on the network, terminate the RS485 network
using 120 ohm resistors at both ends of the network. See the

diagram below.

Terminated Terminated
station Station Station station

\ /\ A I /

Use preferably three conductors and a shield for the connection.

ACH550 RS485:
Terminal block X1

g 9 2 G

See & = % o

Notel @3 a 2 A 3

N ON x 2 =2 Zz

5 o < 2 3

e 28 29 30 31| | 32
|

Notes:

1. Setswitch J2 to OFF. ON position would make
the network active (pull up & pull down [BIAS] See Note 3: >@ ® O [®
resistors are on board the drive). Ground K

2. Tie shield wires together at the drive — Do See Note 4: Reference/
NOT terminate at SCR. Common

3. Terminate shield ONLY at the “Ground” Building automation
terminal in the building automation controller. controller

4. Terminate AGND wire at the “Reference”
terminal in the building automation controller.

Setting up communication through EFB

Before configuring the drive for fieldbus control, the drive must
be connected to the fieldbus according to the instructions given
in this manual and manuals Embedded Fieldbus (EFB) Control
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(BAFE68320658 [English]) and BACnet® Protocol

(3AUA0000004591 [English]).

The communication between the drive and the fieldbus is then
activated by selecting the appropriate protocol with parameter
9802 coMM PROT SEL. After the communication is initialized, the
configuration parameters become available in parameter Group
53: EFB PROTOCOL in the drive.

Setting up EFB with the Serial Communication assistant is
shown below. The related parameters are described starting

from page 144.

For BACnet/IP, follow the instructions in RBIP-01 BACnet/IP
Router Module Installation Manual (3AUA0000040168 [English])
and RBIP-01 BACnet/IP Router Module User’s Manual

(3AUA0000040159 [English]).

Setting up EFB with the Serial Communication assistant
To set up EFB, follow these steps:

Press MENU to go to the — OFF ©
main menu. A 0.0 Hz
0.0 A
0.0 %
| 00:00 [ MENU
Select ASSISTANTS with ” OFF L MAIN_MENU 2
the UP/DOWN keys and PARAMETERS
press ENTER. ¥ A AN
| CHANGED PAR
A EXIT ] 00:00 [ ENTER
Scroll to Serial = OFF U ASSISTANTS—14
Communication and press Iﬁgvr\]/e';lols?g ?gt-UD
SEL. i Timed Fungtigns
Qutputs
. Serial Communication
N EXIT ] 00:00 [ SEL
Select the protocol with the a OFF W PAR EDIT
gz\//DEOWN keys and press v 9802 COMM PROT_SEL
' - BACNE
- [51
. EXIT 1 00:00 [ SAVE

Serial communications
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5 | Continue the guided set-up
with the assistant.

OFF W PAR EDIT
5302 EFB STATION ID

ik

M'H_'_p-"'.

\\T EXIT 1 00:00 [ SAVE

Changes made to EFB communication parameters (group 53)
do not take effect until you perform one of the following:
* Cycle the drive power OFF and ON, or

» Set parameter 5302 to 0, and then back to a unique EFB
station ID.

Protocol selection

Code |Description Range

9802 |COMM PROT SEL 0...5

Selects the communication protocol.

0 = NOT SEL — No communication protocol selected.

1 = sTD MODBUS — The drive communicates via a Modbus controller via
the RS485 serial link (X1 communications, terminal).
» See also parameter Group 53: EFB PROTOCOL.

2 = N2 — The drive communicates via an N2 controller via the RS485
serial link (X1 communications, terminal).
» See also parameter Group 53: EFB PROTOCOL.

3 = FLN — The drive communicates via an FLN controller via the RS485
serial link (X1 communications, terminal).
» See also parameter Group 53: EFB PROTOCOL.

5 = BACNET — The drive communicates via a BACnet controller via the
RS485 serial link (X1 communications, terminal).
» See also parameter Group 53: EFB PROTOCOL.

EFB communication parameters

Code |Description Range

5301 [EFB PROTOCOL ID 0...0xFFFF

Contains the identification and program revision of the protocol.

* Format: XXYY, where xx = protocol ID, and YY = program revision.
5302 [EFB STATION ID 0...65535

Defines the node address of the RS485 link.
* The node address on each unit must be unique.
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Code |Description Range
5303 |[EFB BAUD RATE 1.2,2.4,4.8,9.6,19.2,
Defines the communication speed of 38.4, 57.6, 76.8 kb/s
the RS485 link in kbits per second (kb/s).
1.2 kb/s
2.4 kb/s
4.8 kb/s
9.6 kb/s
19.2 kb/s
38.4 kb/s
57.6 kb/s
76.8 kb/s
5304 [EFB PARITY 0...3
Defines the data length parity and stop bits to be used with the RS485
link communication.
* The same settings must be used in all on-line stations.
0 = 8 NONE 1 — 8 data bits, no parity, one stop bit.
1 = 8 NONE 2 — 8 data bits, no parity, two stop bits.
2 = 8 EVEN 1 — 8 data bits, even parity, one stop bit.
3 =8 oDD 1 — 8 data bits, odd parity, one stop bit.
5305 |[EFB CTRL PROFILE 0...2
Selects the communication profile used by the EFB protocol. No effect
on BACnet behavior.
0 = ABB DRV LIM — Operation of the Control Word and Status Word
conforms to ABB Drives Profile, as used in ACS400.
1 = DCU PROFILE — Operation of Control/Status Words conforms to 32-bit
DCU Profile.
2 = ABB DRV FULL — Operation of Control/Status Words conforms to ABB
Drives Profile, as used in ACS600/800.
5306 |[EFB OK MESSAGES 0...65535
Contains a count of valid messages received by the drive.
» During normal operation, this counter is increasing constantly.
5307 [EFB CRC ERRORS 0...65535
Contains a count of the messages with a CRC error received by the
drive. For high counts, check:
* Ambient electro-magnetic noise levels — high noise levels generate
errors.
» CRC calculations for possible errors.
5308 |[EFB UART ERRORS 0...65535
Contains a count of the messages with a character error received by the
drive.

Serial
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Code

Description Range

5309

EFB STATUS 0...7

Contains the status of the EFB protocol.

0 = IDLE — EFB protocol is configured, but not receiving any messages.

1 = EXECUT INIT — EFB protocol is initializing.

2 = TIME OUT — A time-out has occurred in the communication between
the network master and the EFB protocaol.

3 = CONFIG ERROR — EFB protocol has a configuration error.

4 = OFF-LINE — EFB protocol is receiving messages that are NOT
addressed to this drive.

5 = ON-LINE — EFB protocol is receiving messages that are addressed to
this drive.

6 = RESET — EFB protocol is performing a hardware reset.

7 = LISTEN ONLY — EFB protocol is in listen-only mode.

5318

EFB PAR 18 0...65535

For Modbus only: Slave response delay. Sets additional delay in
milliseconds before the drive begins transmitting response to the
master request.

BACnet-specific communication parameters

5310

EFB PAR 10 0...65535
Sets the BACnet MS/TP response turn-around time, in milliseconds.

5311

EFB PAR 11 0...65535
Sets, together with parameter 5317 EFB PAR 17, BACnet instance IDs:

* For the range 1 to 65535: This parameter sets the ID directly (5317
must be 0). For example, the following values set the ID to 49134:
5311 = 49134 and 5317 = 0.

* For IDs > 65535: The ID equals parameter 5311’s value plus 10000
times parameter 5317’s value. For example, the following values set
the ID to 71234: 5311 = 1234 and 5317 = 7.

5312

EFB PAR 12 0...65535
Sets the BACnet Device Object Max Info Frames property.

5313

EFB PAR 13 0...65535
Sets the BACnet Device Object Max Master property.

5316

EFB PAR 16 0...65535
Indicates the count of MS/TP tokens passed to this drive.

5317

EFB PAR 17 0...65535

Works with parameter 5311 to set BACnet instance IDs. See parameter
5311.
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Fieldbus adapter (EXT FBA)

Mechanical and electrical installation of the plug-in
fieldbus

The plug-in fieldbus adapter (EXT FBA) module is inserted into
expansion slot 2 of the drive.

The module is held in place with plastic retaining clips and two
screws. The screws also provide the grounding of the cable
shield connected to the module and interconnect the GND
signals of the module and the control board of the drive.

On installation of the module, the signal and power connection

to the drive is automatically established through the 34-pin

connector.

Mounting procedure (See the figures on page 148):

1. Insertthe module carefully into expansion slot 2 of the drive
until the retaining clips lock the module into position.

2. Fasten the two screws (included) to the stand-offs.

3. Open the appropriate knockout in the conduit/gland box and
install the cable clamp/gland for the network cable.

4. Route the network cable through the cable clamp/gland.

5. Connect the network cable to the network connector of the
module. Detailed configuration is available in the
appropriate EXT FBA manual.

6. Tighten the cable clamp/gland.

7. Install the conduit/gland box cover (1 screw).
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The figure below shows the mounting of the fieldbus module.

=

lnlll'llunlll:ll

h 5 u T
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Note: Correct installation of the screws is essential for fulfilling
the EMC requirements and for proper operation of the module.

Note: Install the input power and motor cables first.

Setting up communication through a plug-in fieldbus
adapter (EXT FBA) module

Before configuring the drive for fieldbus control, the fieldbus
adapter (EXT FBA) module must be mechanically and
electrically installed according to the instructions given in this
manual and the fieldbus adapter module manual.

The communication between the drive and the fieldbus adapter
module is then activated by setting parameter 9802 COMM PROT
SEL to EXT FBA. After the communication is initialized, the
configuration parameters of the module become available in
parameter Group 51: EXT COMM MODULE in the drive.

Setting up FBA with the Serial Communication assistant is
shown below. The related parameters are described starting
from page 150.

Setting up FBA with the Serial Communication assistant

To set up FBA, follow these steps:

1 | Press MENU to go to the — OFF &
main menu. k. 0.0 Hz
0.0 A
0.0 %
| 00:00 [ MENU
2 | Select ASSISTANTS with = OFF ®m MAIN MENU 2
the UP/DOWN keys and . PARAMETERS
press ENTER. ~¥ B AN

| CHANGED PAR
A —EXIT | 00:00 [ ENTER

3 | Scroll to Serial OFF L ASSISTANTS——14

Communication and press Low Noise Set-up
Panel Display

SEL. ¥ - | Timed Functions
Qutputs

\'{f . Serial Communication

EXIT ]100:00 [ SEL
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4 | Select EXT FBA with the a OFF ¥ PAR EDIT

LSJK\//%OWN keys and press :R' f 9802 COMM_PROT SEL

' - EXT FBA
v« |
: “EXIT 100:00 [ SAVE
5 | The assistant recognises = 8FF U ASSISTANT
n next screen

the type of the connected . Ll L

fieldbus adapter module X

and guides you through the

hecessary set-up. A TEXIT 100:00 [ OK

If the name of FBA OFF & PAR EDIT

parameter is not self-

explanatory, the assistant 5102 FBA PAR 2

first tells you which 3

information is expected

The new settings will take effect when the drive is next powered

up, or when parameter 5127 is activated.

Protocol selection

Code |Description Range
9802 [COMM PROT SEL 0...5

Selects the communication protocol.

0 = NOT SEL — No communication protocol selected.

4 = EXT FBA — The drive communicates via a fieldbus adapter module in
option slot 2 of the drive.

» See also parameter Group 51: EXT COMM MODULE.

FBA communication parameters

Code |Description Range
5101 FBA TYPE

Displays the type of the connected fieldbus adapter module.

0 = NOT DEFINED — Module not found or not connected. Check chapter
Mechanical installation in the fieldbus user’'s manual and check that
parameter 9802 is set to 4 = EXT FBA.

1 = Profibus-DP

21 = Lonworks

32 = CANopen

37 = DeviceNet

101 = controlNet

128 = Ethernet

132 = PROFINET

135 = ETHERCAT

136 = EPL - Ethernet POWERLINK
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Code

Description Range

5102

5126

FB PAR 2...FB PAR 26 0...65535

Refer to the communication module documentation for more
information on these parameters.

5127

FBA PAR REFRESH 0=DONE, 1=REFRESH

Validates any changed fieldbus parameter settings.

0 = DONE — Refreshing done.

1 = REFRESH — Refreshing.

 After refreshing, the value reverts automatically to DONE.

5128

FILE CPlI FW REV 0...0xFFFF

Displays the CPI firmware revision of the drive’s fieldbus adapter
configuration file. Format is xyz, where:

* X = major revision number

* Yy = minor revision number

 z = correction number.

Example: 107 = revision 1.07

5129

FILE CONFIG ID 0...0xFFFF

Displays the revision of the drive’s fieldbus adapter module’s

configuration file identification.

 File configuration information depends on the drive application
program.

5130

FILE CONFIG REV 0...0xFFFF

Contains the revision of the drive’s fieldbus adapter module
configuration file.

Example: 1 =revision 1

5131

FBA STATUS 0...6

Contains the status of the adapter module.

0 = IDLE — Adapter not configured.

1 = EXECUT INIT — Adapter is initializing.

2 = TIME OUT — A time-out has occurred in the communication between
the adapter and the drive.

3 = CONFIG ERROR — Adapter configuration error.
» The major or minor revision code of the adapter’s CPI firmware

revision differs from that stated in the drive’s configuration file.

4 = OFF-LINE — Adapter is off-line.

5 = ON-LINE — Adapter is on-line.

6 = RESET — Adapter is performing a hardware reset.

5132

FBA CPI FW REV 0...0xFFFF

Contains the revision of the module’s CPI program. Format is xyz,
where:

e X = major revision number

e Yy = minor revision number

» z = correction number.

Example: 107 = revision 1.07
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Code [Description Range

5133 [FBA APPL FW REV 0...0xFFFF
Contains the revision of the module’s application program. Format is
Xyz, where:

e X = major revision number
* Yy = minor revision number
* Zz = correction number.

Example: 107 = revision 1.07
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Drive control parameters

After the fieldbus communication has been set up, the drive
control parameters listed in the tables below should be checked
and adjusted where necessary.

The “Setting for fieldbus control & description” column gives the
value to use when the fieldbus interface is the desired source or
destination for that particular signal as well as a description of
the parameter.

For fieldbus signal routes and message composition, see
manuals Embedded Fieldbus (EFB) Control (3AFE68320658
[English]) and BACnet® Protocol (3AUA0000004591 [English]).

Control command source selection

Code |Setting for fieldbus control & description Range

1001 [EXT1 COMMANDS 0...14

Defines external control location 1 (EXT1) — the configuration of start,
stop and direction commands.
10 = coMmm — Assigns the fieldbus Command Word as the source for the
start/stop and direction commands.
* Bits 0,1, 2 of Command Word 1 (parameter 0301) activates the start/
stop and direction commands.
* See the fieldbus user’s manual for detailed instructions.

1002 [EXT2 COMMANDS 0...14

Defines external control location 2 (EXT2) — the configuration of start,
stop and direction commands.
10 = coMmm — Assigns the fieldbus Command Word as the source for the
start/stop and direction commands.
* Bits 0,1, 2 of Command Word 1 (parameter 0301) activates the start/
stop and direction commands.
* See the fieldbus user’s manual for detailed instructions.

1003 [DIRECTION 1...3

Defines the control of the motor rotation direction.

1 = FORWARD — Rotation is fixed in the forward direction.

2 = REVERSE — Rotation is fixed in the reverse direction.

3 = REQUEST — Rotation direction can be changed on command.
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Reference signal source selection

Code

Setting for fieldbus control & description Range

1102

EXT1/EXT2 SEL -6...12

Defines the source for selecting between the two external control
locations EXT1 or EXT2. Thus, defines the source for Start/Stop/Direction
commands and reference signals.
8 = coMm — Assigns control of the drive via external control location
EXT1 or EXT2 based on the fieldbus control word.
* Bit 5 of Command Word 1 (parameter 0301) defines the active
external control location (EXT1 or EXT2).
* See the fieldbus user’s manual for detailed instructions.

1103

REF1 SELECT 0...17

Selects the signal source for external reference rerl.

8 = comm — Defines the fieldbus as the reference source.

9 = comm+AIl — Defines a fieldbus and analogue input 1 (AIl)
combination as the reference source. See Analogue input reference
correction on page 191.

10 = comm=AILl — Defines a fieldbus and analogue input 1 (AIl)
combination as the reference source. See Analogue input reference
correction on page 191.

1106

REF2 SELECT 0...19

Selects the signal source for external reference REF2.

8 = comm — Defines the fieldbus as the reference source.

9 = comm+AIl — Defines a fieldbus and analogue input 1 (AIl)
combination as the reference source. See Analogue input reference
correction on page 191.

10 = comm=AILl — Defines a fieldbus and analogue input 1 (AIl)
combination as the reference source. See Analogue input reference

correction on page 191.

154

Serial communications




ACH550-01 User's Manual

Digital output signal source selection

Code |Setting for fieldbus control & description Range
1401 |RELAY OUTPUT 1 0...47
Defines the event or condition that activates relay 1 — what relay output
1 means.
35 = comm — Energise the relay based on the input from the fieldbus
communication.
* Fieldbus writes a binary code in parameter 0134 that energises
relay 1...relay 6 according to the table below.
» 0 = De-energise the relay, 1 = Energise the relay.
Par. 0134 | Binary RO6 |RO5|RO4 |RO3|RO2|RO1
0 000000 0 0 0 0 0 0
1 000001 0 0 0 0 0 1
2 000010 0 0 0 0 1 0
3 000011 0 0 0 0 1 1
4 000100 0 0 0 1 0 0
63 111111 1 1 1 1 1 1
36 = comMm(-1) — Energise the relay based on the input from the fieldbus
communication.
* Fieldbus writes a binary code in parameter 0134 that energises
relay 1...relay 6 according to the table below.
» 0 = De-energise the relay, 1 = Energise the relay.
Par. 0134 | Binary | RO6 |RO5|R0O4 | RO3|R0O2|RO1
0 000000 1 1 1 1 1 1
1 000001 1 1 1 1 1 0
2 000010 1 1 1 1 0 1
3 000011 1 1 1 1 0 0
4 000100 1 1 1 0 1 1
63 111111 0 0 0 0 0 0
1402 |RELAY OUTPUT 2 0...47
Defines the event or condition that activates relay 2 — what relay output
2 means.
* See 1401 RELAY OUTPUT 1.
1403 |RELAY OUTPUT 3 0...47
Defines the event or condition that activates relay 3 — what relay output
3 means.
* See 1401 RELAY OUTPUT 1.
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Code |Setting for fieldbus control & description Range
1410 |RELAY OUTPUT 4...6 0...47
.- |Defines the event or condition that activates relay 4...6 — what relay
1412 |outputs 4...6 means.
* See 1401 RELAY OUTPUT 1.
Analogue output signal source selection
Code |Setting for fieldbus control & description Range
1501 |AO1 CONTENT SEL 99...178
Defines the content for analogue output AO1.
135 = coMM VALUE 1 — Energise output based on the input from fieldbus
communication (parameter 0135).
136 = cOMM VALUE 2 — Energise output based on the input from fieldbus
communication (parameter 0136).
1502 |AO1 CONTENT MIN -
Sets the minimum AAO (MmA)
content value. P1505/{------- - - - -
» Contentis the P 1511 |
parameter I
selected by '
parameter 1501. :
e Minimum value |
refers to the P 1504 /| |
minimum content - p 357 | ' AO CONTENT
value that will be ; : >
con\I/erted to an P 1502/1508 P 1503/1509
. _?_rpzsoegue output. 4 AO (MA)
P 1505/ ;
parameters P 1511
(content and
current min. and
max. settings)
provide scale
and offset
adjustment for P 1504 /.
the output. See P 1510 : I
the figure. . ' AO CONTENI
' P 1502/1508
P 1503/1509
1503 |AO1 CONTENT MAX -
Sets the maximum content value
» Content is the parameter selected by parameter 1501.
* Maximum value refers to the maximum content value that will be
converted to an analogue output.
1504 |[MINIMUM AO1 0.0...20.0 mA
Sets the minimum output current.
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Code |Setting for fieldbus control & description Range
1505 [MAXIMUM AO1 0.0...20.0 mA
Sets the maximum output current.
1506 |[FILTER AO1 0.0...10.0s
Defines the filter time constant for AOL.
» The filtered signal reaches 63% of a step change within the time
specified.
» See the figure for parameter 1303 in chapter Parameter listing and
descriptions.
1507 |AO2 CONTENT SEL 99...178
Defines the content for analogue output AO2. See AO1 CONTENT SEL
above.
1508 |[AO2 CONTENT MIN -
Sets the minimum content value. See AOLICONTENT MIN above.
1509 |[AO2 CONTENT MAX -
Sets the maximum content value. See AO1 CONTENT MAX above.
1510 |MINIMUM AO2 0...20.0 mA
Sets the minimum output current. See MINIMUM AO1 above.
1511 [MAXIMUM AO2 0...20.0 mA
Sets the maximum output current. See MAXIMUM AO1 above.
1512 |FILTER AO2 0...10.0s
Defines the filter time constant for AO2. See FILTER AO1 above.
System control inputs
Code |Setting for fieldbus control & description Range
1601 |RUN ENABLE -6...7
Selects the source of the Run enable signal. See the figure on page
214,
7 = coMM — Assigns the fieldbus Command Word as the source for the
Run enable signal.
* Bit 6 of Command Word 1 (parameter 0301) activates the Run
disable signal.
* See the fieldbus user’s manual for detailed instructions.
Note: Hardware is bypassed if a command word is the source of the
Run enable signal.
1604 |[FAULT RESET SEL -6...8

Selects the source for the fault reset signal. The signal resets the drive
after a fault trip if the cause of the fault no longer exists.
8 = comm — Defines the fieldbus as a fault reset source.

* The Command Word is supplied through fieldbus communication.

» The bit 4 of Command Word 1 (parameter 0301) resets the drive.
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Code

Setting for fieldbus control & description Range

1606

LOCAL LOCK -6...8

Defines control for the use of the HAND mode. The HAND mode allows
drive control from the control panel (operator keypad).
* When LOCAL LOCK is active, the control panel cannot change from
the AUTO mode to the HAND mode.
8 = coMm — Defines bit 14 of Command Word 1 (parameter 0301) as the
control for setting the local lock.
* The Command Word is supplied through fieldbus communication.

1607

PARAM SAVE 0=DONE, 1=SAVE

Saves all altered parameters to the permanent memory.

» Parameters altered through a fieldbus are not automatically saved to
the permanent memory. To save, you must use this parameter.

* If 1602 PARAMETER LOCK = 2 (NOT SAVED), parameters altered from
the control panel (operator keypad) are not saved. To save, you must
use this parameter.

* If 1602 PARAMETER LOCK = 1 (OPEN), parameters altered from the
control panel are stored immediately to permanent memory.

0 = DONE — The value changes automatically when all parameters are
saved.

1 = SAVE... — Saves altered parameters to the permanent memory.

1608

START ENABLE 1 -6...7

Selects the source of the Start enable 1 signal. See the figure on page
214,

Note: Start enable functionality differs from the Run enable
functionality.

7 = coMM — Assigns the fieldbus Command Word as the source for the
Start enable 1 signal.
* Bit 2 of Command Word 2 (parameter 0302) activates the Start
disable 1 signal.
* See the fieldbus user’s manual for detailed instructions.

1609

START ENABLE 2 -6...7

Selects the source of the Start enable 2 signal.

Note: Start enable functionality differs from the Run enable
functionality.

7 = coMM — Assigns the fieldbus Command Word as the source for the
Start enable 2 signal.
* Bit 3 of Command Word 2 (parameter 0302) activates the Start
disable 2 signal.

» See the fieldbus user’s manual for detailed instructions.
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Acceleration/deceleration ramp pair selection

Code

Description Range

2201

ACC/DEC 1/2 SEL -6...6

Defines control for selection of acceleration/deceleration ramps.

* Ramps are defined in pairs, with one ramp for acceleration and one
ramp for deceleration.

7 = coMM — Defines bit 10 of Command Word 1 (parameter 0301) as the

control for ramp pair selection.
*The command word is supplied through fieldbus communication.

2209

RAMP INPUT 0 -6...7

Defines control for forcing the speed to 0 with the currently used
deceleration ramp (see parameters 2203 DECELER TIME 1 and 2206
DECELER TIME 2).

7 = comm — Defines bit 13 of the Command Word 1 as the control for

forcing the speed to 0.
*The command word is supplied through fieldbus communication.

Communication fault functions

Code

Description Range

3018

COMM FAULT FUNC 0...3

Defines the drive response if the fieldbus communication is lost.

O = NOT SEL — No response

1 = FAULT — Displays a fault (28, SERIAL 1 ERR) and the drive coasts to
stop.

2 = CONST sp 7 — Displays an alarm (2005, 10 comm) and sets the speed
using 1208 CONST SPEED 7. This “alarm speed” remains active until
the fieldbus writes a new reference value.

3 = LAST SPEED — Displays an alarm (2005, 10 comm) and sets the speed
using the last operating level. This value is the average speed over
the last 10 seconds. This “alarm speed” remains active until the
fieldbus writes a new reference value.

‘&WARNING! If you select CONST SP 7, or LAST SPEED, make sure that
continued operation is safe when the fieldbus communication is lost.

3019

COMM FAULT TIME 0...600.0 s

Sets the communication fault time used with 3018 COMM FAULT FUNC.
* Brief interruptions in the fieldbus communication are not treated as
faults if they are less than the cOMM FAULT TIME value.
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PID control feedback source selection

Code [Description Range
4010 [SET POINT SEL 0...19

Defines the reference signal source for the PID controller.

» Parameter has no significance when the PID regulator is by-passed
(see 8121 REG BYPASS CTRL).

8 = coMmm — Fieldbus provides reference.

9 = comm+AIl — Defines a fieldbus and analogue input 1 (AIl)
combination as the reference source. See Analogue input reference
correction on page 160.

10 = comm=AILl — Defines a fieldbus and analogue input 1 (AIl)
combination as the reference source. See Analogue input reference
correction on page 160.

Analogue input reference correction

Parameter values 9, 10, and 14...17 use the formula in the following

table.

Value setting |Calculation of the Al reference
C+B C value + (B value - 50% of reference value)
Cx+B C value - (B value / 50% of reference value)
C-B (C value + 50% of reference value) - B value
C/B (C value - 50% of reference value) / B value

Where:

» C = Main reference value
(= comwm for values 9, 10 and = AIl for values 14...17)

* B = Correcting reference
(= AIl for values 9, 10 and = AI2 for values 14...17).

Example: The figure |, A

shows the reference 17 (/)

source curves for 100 —//— —————————————

value settings 9, 10,

and 14...17, where: 80 |- -\~ """ """~~~ ~~~~~°

¢ C=25%. I~\__ L9, 14 (+)

« P 4012 SETPOINT 60 ’

MIN = 0. 40-- - - - - — - = AL =TE10,15 ()

* P 4013 SETPOINT
MAX = 0. 20-|—- - - - - = ——— - - -

» B varies along the - 16()
horizontal axis. 3 ‘ d

100%
4014 FBK SEL 1...13

Defines the PID controller feedback (actual signal).

11 = comMm FBK 1 — Signal 0158 PID cOMM VALUE 1 provides the
feedback signal.

12 = comMM FBK 2 — Signal 0159 PID COMM VALUE 2 provides the
feedback signal.
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Code

Description Range

4016

ACT1 INPUT 1...7

Defines the source for actual value 1 (ACT1).

6 = COMM ACT 1 — Uses value of signal 0158 PID cOMM VALUE 1 for ACT1.
Value is not scaled.

7 = COMM ACT 2 — Uses value of signal 0159 PID cOMM VALUE 2 for ACT1.
Value is not scaled.

4017

ACT2 INPUT 1...7

Defines the source for actual value 2 (ACT2).

6 = COMM ACT 1 — Uses value of signal 0158 PID cOMM VALUE 1 for ACT2.
Value is not scaled.

7 = COMM ACT 2 — Uses value of signal 0159 PID COMM VALUE 2 for ACT2.

Value is not scaled.

Code

Description Range

4110,
4114,
4116,
4117

These parameters belong to PID parameter set 2. The operation is
analogous with set 1 parameters 4010, 4014, 4016 and 4017.

Serial communications 161




Fault handling

ACH550-01 User's Manual

The ACH550 indicates all faults in clear text and fault number in
the control panel (operator keypad) display. Refer to chapter
Diagnostics and maintenance. Additionally, a fault code is
allocated to each fault name shown in parameters 0401, 0412
and 0413. The fieldbus-specific fault code is indicated as a
hexadecimal value coded according to the DRIVECOM
specification. Note that not all fieldbuses support the fault code
indication. The table below defines the fault codes for each fault

name.
Fault name in control panel |Drive Fieldbus fault code
fault code
OVERCURRENT 1 2310h
DC OVERVOLT 2 3210h
DEV OVERTEMP 3 4210h
SHORT CIRC 4 2340h
DC UNDERVOLT 6 3220h
All LOSS 7 8110h
Al2 LOSS 8 8110h
MOT OVERTEMP 9 4310h
PANEL LOSS 10 5300h
ID RUN FAIL 11 FF84h
MOTOR STALL 12 7121h
EXT FAULT 1 14 9000h
EXT FAULT 2 15 9001h
EARTH FAULT 16 2330h
Obsolete 17 FFG6AN
THERM FAIL 18 5210h
OPEX LINK 19 7500h
OPEX PWR 20 5414h
CURR MEAS 21 2211h
SUPPLY PHASE 22 3130h
OVERSPEED 24 7310h
DRIVE ID 26 5400h
CONFIG FILE 27 630Fh
SERIAL 1 ERR 28 7510h
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EFB CON FILE 29 6306h
FORCE TRIP 30 FF90h
EFB 1 31 FF92h
EFB 2 32 FF93h
EFB 3 33 FF94h
MOTOR PHASE 34 FF56h
OUTP WIRING 35 FF95h
INCOMPATIBLE SW 36 630Fh
CB OVERTEMP 37 4110h
USER LOAD CURVE 38 FF6Bh
SERF CORRUPT 101 FF55h
SERF MACRO 103 FF55h
DSP T1 OVERLOAD 201 6100h
DSP T2 OVERLOAD 202 6100h
DSP T3 OVERLOAD 203 6100h
DSP STACK ERROR 204 6100h
CB ID ERROR 206 5000h
EFB LOAD ERROR 207 6100h
PAR HZRPM 1000 6320h
PAR PFA REF NEG 1001 6320h
PAR Al SCALE 1003 6320h
PAR AO SCALE 1004 6320h
PAR PCU 2 1005 6320h
PAR EXT RO 1006 6320h
PAR FIELDBUS MISSING 1007 6320h
PAR PFA MODE 1008 6320h
PAR PCU 1 1009 6320h
PAR PFA & OVERRIDE 1010 6320h
PAR OVERRIDE 1011 6320h
PARPFAIO 1 1012 6320h
PAR PFA IO 2 1013 6320h
PAR PFA IO 3 1014 6320h
Not used 1015 6320h
PAR USER LOAD C 1016 6320h
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Parameter listing and descriptions

What this chapter contains

This chapter contains the parameter listing of predefined
application macros and descriptions of individual parameters for
the ACH550.

Parameter groups
The parameters are grouped as follows:

Group 99: START-UP DATA — Defines the data required to
set up the drive and enter motor information.

Group 01: OPERATING DATA — Contains the operating data
including actual signals.

Group 03: FB ACTUAL SIGNALS — Monitors fieldbus
communications.

Group 04: FAULT HISTORY — Stores a recent fault history
reported by the drive.

Group 10: START/STOP/DIR — Defines external sources for
commands that enable start, stop and direction changes.
Locks direction or enables direction control.

Group 11: REFERENCE SELECT — Defines how the drive
selects between command sources.

Group 12: CONSTANT SPEEDS - Defines a set of constant
speeds.

Group 13: ANALOGUE INPUTS — Defines the limits and
filtering for analogue inputs.

Group 14: RELAY OUTPUTS - Defines the conditions which
activate relay outputs.

Group 15: ANALOGUE OUTPUTS - Defines the drive’s
analogue outputs.

Group 16: SYSTEM CONTROLS - Defines system level
locks, resets and enables.

Group 17: OVERRIDE — Defines override enabling/disabling,
override activation signal, override speed/frequency and
pass code.

Group 20: LIMITS — Defines minimum and maximum limits
for driving the motor.
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Group 21: START/STOP — Defines how the motor starts and
stops.

Group 22: ACCEL/DECEL — Defines ramps which control the
rate of acceleration and deceleration.

Group 23: SPEED CONTROL — Defines variables for speed
control.

Group 25: CRITICAL SPEEDS - Defines critical speeds or
speed ranges.

Group 26: MOTOR CONTROL — Defines motor control
variables.

Group 29: MAINTENANCE TRIG — Defines usage levels and
trigger points.

Group 30: FAULT FUNCTIONS - Defines faults and
responses.

Group 31: AUTOMATIC RESET — Defines conditions for
automatic resets.

Group 32: SUPERVISION — Defines supervision for signals.
Group 33: INFORMATION — Contains software information.
Group 34: PANEL DISPLAY — Defines the content for control
panel display.

Group 35: MOTOR TEMP MEAS - Defines motor
overheating detection and reporting.

Group 36: TIMED FUNCTIONS — Defines timed functions.

Group 37: USER LOAD CURVE - Defines user adjustable
load curves.

Group 40: PROCESS PID SET 1 — Defines a process PID
control operation mode for the drive.

Group 41: PROCESS PID SET 2 — Defines a process PID
control operation mode for the drive.

Group 42: EXT / TRIM PID — Defines parameters for External
PID.

Group 45: ENERGY SAVING - Defines the setup of
calculation and optimization of energy savings.

Group 51: EXT COMM MODULE - Defines set-up variables
for external fieldbus communication module (FBA).

Group 52: PANEL COMM - Defines set-up variables for
panel communication.

Group 53: EFB PROTOCOL — Defines set-up variables for
embedded fieldbus communication protocol.
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* Group 64: LOAD ANALYZER - Defines the load analyzer for
analyzing the customer’s process and sizing the drive and
the motor

* Group 81: PFA CONTROL - Defines pump and fan
alternation mode of operation.
e Group 98: OPTIONS — Configures options for drive.
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Group 99: START-UP DATA

This group defines special start-up data required to:
* set up the drive
* enter motor information.

Code |Description Range
9901 |LANGUAGE 0...16
Selects the display language.
O = ENGLISH 1 = ENGLISH (AM) 2 = DEUTSCH 3 = ITALIANO
4 = ESPANOL 5 = PORTUGUES 6 = NEDERLANDS 7 = FRANCAIS
8 = DANSK 9 = suowml 10 = SVENSKA 11 = RUSSKI
12 = POLSKI 13 = TURKCE 14 = CZECH 15 = MAGYAR
9902 |APPLIC MACRO 1...14,0...-4

Selects an application macro, or loads or saves a parameter set.
Application macros automatically edit parameters to configure the
ACHS550 for a particular application.

1 = HVAC DEFAULT 2 = SUPPLY FAN 3 = RETURN FAN 4 = COOLING TOWER
FAN 5 = CONDENSER 6 = BOOSTER PUMP 7 = PUMP ALTERNATION

8 = INTERNAL TIMER 9 = INTERNAL TIMER WITH CONSTANT SPEEDS

10 = FLOATING POINT 11 = DUAL SETPOINT PID 12 = DUAL SETPOINT PID
WITH CONSTANT SPEEDS 13 = E-BYPASS 14 = HAND CONTROL 31 = LOAD
FD SET O = USER S1 LOAD -1 = USER S1 SAVE -2 = USER S2 LOAD

-3 = USER S2 SAVE -4 = OR SET LOAD

1...14 — Selects an application macro.

31 = LOAD FD SET — Activates FlashDrop parameter values as defined
by the downloaded FlashDrop file. Parameter view is selected by
parameter 1611 PARAMETER VIEW.

» FlashDrop is an optional device for fast copying of parameters to
unpowered drives. The FlashDrop allows easy customizing of the
parameter list, e.g. selected parameters can be hidden. For more
information, see MFDT-01 FlashDrop User’s Manual
(3AFE68591074 [English]).

-1 = USER S1 SAVE, -3 = USER S2 SAVE — Saves a user parameter set into
the drive permanent memory for later use.
» Each set contains parameter settings, including Group 99: START-

UP DATA, and the results of the motor identification run.

0 = USER S1 LOAD, -2 = USER S2 LOAD — Takes a user parameter set
back in use.

-4 = OR SET LOAD — Loads the override parameter set manually.
» The automatic saving and loading of the override parameter set is

defined by Group 17: OVERRIDE.

168

Parameter listing and descriptions




ACH550-01 User's Manual

Code |Description Range
9904 IMOTOR CTRL MODE 1=VECTOR:SPEED,
3=SCALAR:FREQ
Selects the motor control mode.
1 = VECTOR:SPEED — sensorless vector control mode
» Reference 1 is speed reference in rpm.
» Reference 2 is speed reference in % (100% is absolute maximum
speed, equal to the value of parameter 2002 MAXIMUM SPEED, ofr
2001 mINIMUM SPEED if the absolute value of the minimum speed is
greater than the maximum speed).
3 = SCALAR:FREQ — scalar control mode
» Reference 1 is frequency reference in Hz.
» Reference 2 is frequency reference in % (100% is absolute
maximum frequency, equal to the value of parameter 2008 MAXIMUM
FREQ, or 2007 MINIMUM FREQ if the absolute value of the minimum
speed is greater than the maximum speed).
9905 IMOTOR NOM VOLT 200...600 V
Defines the nominal motor voltage.
* Must equal the value on the motor rating plate.
» Sets the maximum drive output voltage supplied to the motor.
» The ACH550 cannot supply the motor with a voltage greater than the
mains voltage.
Output voltage
A
P 9905 — — —
|
|
| Output
frequency
|
P 9907
9906 MOTOR NOM CURR type dependent
Defines the nominal motor current.
* Must equal the value on the motor rating plate.
» Range allowed: (0.2...2.0) - Iy (where Iy is drive current).
9907 IMOTOR NOM FREQ 10.0...500 Hz
Defines the nominal motor frequency.
* Range: 10...500 Hz (typically 50 or 60 Hz)
» Sets the frequency at which output voltage equals the MOTOR NOM
VOLT.
» Field weakening point = Nom freq - Supply Volt / Mot Nom Volt
9908 IMOTOR NOM SPEED 50...30000 rpm
Defines the nominal motor speed.
* Must equal the value on the motor rating plate.
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Code

Description Range

9909

MOTOR NOM POWER type dependent

Defines the nominal motor power.
* Must equal the value on the motor rating plate.

9910

ID RUN 0=OFF/IDMAGN,
1=ON
This parameter controls a self-calibration process called the Motor Id
Run. During this process, the drive operates the motor in order to
identify its characteristics, and then optimises control by creating a
motor model. This motor model is especially effective when:
» Operation point is near zero speed.
» Operation requires a torque range above the motor nominal torque,
over a wide speed range, and without any measured speed feedback
(i.e. without a pulse encoder).

If no Motor Id Run is performed, the drive uses a less detailed motor
model created when the drive is first run. This “First Start” id
magnetisation model is updated automatically* after any motor
parameter is changed. To update the model, the drive magnetises the
motor for 10 to 15 seconds at zero speed.
* Creating the “First Start” model does require that either 9904 =
1 (VECTOR:SPEED), or 9904 = 3 (SCALAR:FREQ) and 2101 = 3 (SCALAR
FLYST) or 5 (FLY + BOOST).

Note: Motor models work with internal parameters and user-defined
motor parameters. In creating a model the drive does not change any
user-defined parameters.

0 = OFF/IDMAGN — Disables the Motor Id Run creation process. (Does
not disable the operation of a motor model.)

1 = ON — Enables a Motor Id Run at the next start command. After run
completion, this value automatically changes to 0.

To perform a Motor Id Run:
1. De-couple load from motor (or otherwise reduce load to near zero).
2. Verify that motor operation is safe:
» The run automatically operates the motor in the forward direction —
confirm that forward rotation is safe.
» The run automatically operates the motor at 50...80% of nominal
speed — confirm that operation at these speeds is safe.
3. Check following parameters (if changed from factory settings):
» 2001 MINIMUM SPEED < 0
» 2002 MAXIMUM SPEED > 80% of motor rated speed.
» 2003 MAX CURRENT > 100% of I,y value
* The maximum torque (parameters 2014, 2017 and/or 2018) > 50%.
4. On the control panel, select:
» Select PARAMETERS.
* Select group 99.
* Select parameter 9910.
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Code |Description Range
9915 MOTOR COSPHI O=IDENTIFIED;
0.01...0.97

Defines the nominal motor cos phi (power factor). The parameter
improves performance especially with high efficiency motors.

0 = IDENTIFIED — Drive identifies the cos phi automatically by estimation.
0.01...0.97 — The user can enter the value used as the cos phi.
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Group 01: OPERATING DATA

This group contains drive operating data, including actual
signals. The drive sets the values for actual signals, based on
measurements or calculations. You cannot set these values.

Code |Description Range

0101 [SPEED & DIR -30000...30000 rpm
Calculated signed speed of the motor (rpm). The absolute value of 0101
SPEED & DIR is the same as the value of 0102 speed.

e The value of 0101 SPEED & DIR is positive if the motor runs in the
forward direction.

* The value of 0101 SPEED & DIR is negative if the motor runs in the
reverse direction.

0102 [SPEED 0...30000 rpm
Calculated speed of the motor (rpm)

0103 [OUTPUT FREQ 0.0...500.0 Hz
Frequency (Hz) applied to the motor. (Also shown by default in the
OUTPUT display.)

0104 [CURRENT type dependent

Motor current, as measured by the ACH550. (Also shown by default in
the OUTPUT display.)

0105

TORQUE -200...200%

Output torque. Calculated value of torque on motor shaft in % of the
motor nominal torque.

0106 POWER type dependent
Measured motor power in KW

0107 [DC BUS VOLTAGE 0...2.5 - Vyn
DC bus voltage in V DC, as measured by the ACH550

0109 [OUTPUT VOLTAGE 0...2.0 - Vyn
Voltage applied to the motor

0110 |DRIVE TEMP 0...150 °C
Temperature of the drive heatsink in Celsius

0111 [EXTERNAL REF 1 0...300000 rpm/

0...500 Hz

External reference, rRer1, in rpm or Hz — units determined by parameter
9904

0112 EXTERNAL REF 2 0...100%
(0...600% for torque)
External reference, REF2, in %
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Code |Description Range
0113 |CTRL LOCATION 0=HAND, 1=EXT1,
2=EXT2
Active control location. Alternatives are:
0 = HAND
1=exTl
2 = EXT2
0114 |RUN TIME (R) 0...9999 h
Drive’s accumulated running time in hours (h)
» Can be reset by pressing the UP and DOWN keys simultaneously
when in the Parameters mode.
0115 |[KWH COUNTER (R) 0...65535 kWh
Drive’s accumulated power consumption in kilowatt hours
The counter value is accumulated till it reaches 65535 after which the
counter rolls over and starts again from 0.
* The counter can be reset by pressing the UP and DOWN keys
simultaneously when in the Parameters mode.
0116 |APPL BLK OUTPUT 0...100%
(0...600% for torque)
Application block output signal. Value is from either:
» PFA control, if PFA Control is active, or
» parameter 0112 EXTERNAL REF 2.
0118 |DI 1-3 STATUS 000...111 (0...7 decimal)
Status of the three digital inputs
 Status is displayed as a binary number.
1 indicates that the input is activated.
0O indicates that the input is deactivated.
N
DI1 DI2 DI3
0119 |DI 4-6 STATUS 000...111 (0...7 decimal)
Status of the three digital inputs
» See parameter 0118 DI 1-3 STATUS.
0120 |Al'1 0...100%
Relative value of analogue input 1 in %
0121 |Al 2 0...100%
Relative value of analogue input 2 in %
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Code

Description Range

0122

RO 1-3 STATUS 0...111 (0...7 decimal)

Status of the three relay outputs
1 indicates that the relay is energised.
* O indicates that the relay is de-energised.

[ []]
[ L]

RELAY 1 STATUS
RELAY 2 STATUS
RELAY 3 STATUS

0123 [RO 4-6 STATUS 0...111 (0...7 decimal)
Status of the three relay outputs. See parameter 0122.

0124 AO 1 0...20 mA
Analogue output 1 value in milliamperes

0125 [AO 2 0...20 mA
Analogue output 2 value in milliamperes

0126 [PID 1 OUTPUT -1000...1000%
Process PID (PID1) controller output value in %

0127 [PID 2 OUTPUT -100...100%
External PID (P1D2) controller output value in %

0128 |PID 1 SETPNT unit and scale defined

by par. 4006/4106 and

PID1 controller setpoint signal 4007/4107
» Units and scale defined by PID parameters

0129 |PID 2 SETPNT unit and scale defined

by par. 4206 and 4207

PID2 controller setpoint signal
» Units and scale defined by PID parameters

0130 |PID 1 FBK unit and scale defined
by par. 4006/4106 and
PID1 controller feedback signal 4007/4107
» Units and scale defined by PID parameters
0131 |PID 2 FBK unit and scale defined
par. 4206 and 4207
PID2 controller feedback signal
» Units and scale defined by PID parameters
0132 |PID 1 DEVIATION unit and scale defined
by par. 4006/4106 and
Difference between the PID1 controller 4007/4107
reference value and actual value
» Units and scale defined by PID parameters
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Code |Description Range

0133 |PID 2 DEVIATION unit and scale defined
by par. 4206 and 4207

Difference between the PID2 controller reference value and actual
value
» Units and scale defined by PID parameters

0134 |COMM RO WORD 0...65535

Free data location that can be written from the serial link
» Used for relay output control
» See parameter 1401.

0135 [COMM VALUE 1 -32768...+32767
Free data location that can be written from the serial link
0136 [COMM VALUE 2 -32768...+32767

Free data location that can be written from the serial link

0137 [PROCESS VAR 1 -

Process variable 1

» Defined by parameters in Group 34: PANEL DISPLAY
0138 [PROCESS VAR 2 -

Process variable 2

» Defined by parameters in Group 34: PANEL DISPLAY
0139 [PROCESS VAR 3 -

Process variable 3

» Defined by parameters in Group 34: PANEL DISPLAY
0140 [(RUN TIME 0.00...499.99 kh
Drive’s accumulated running time in thousands of hours (kh).
e Cannot be reset.

0141 (MWH COUNTER 0...65535 MWh
Drive’s accumulated power consumption in megawatt hours.
e Cannot be reset.

0142 [REVOLUTION CNTR 0...65535 Mrev

Motor’s accumulated revolutions in millions of revolutions.
» Can be reset by pressing the UP and DOWN keys simultaneously
when in the Parameters mode.

0143 DRIVE ON TIME HI 0...65535 days

Drive’s accumulated power on-time in days.
» Cannot be reset.

0144 DRIVE ON TIME LO 00.00.00...23:59:58
Drive’s accumulated power on-time in 2 second ticks (30 ticks = 60
seconds).

e Shown in format hh.mm.ss.
e Cannot be reset.
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Code |Description Range
0145 MOTOR TEMP -10...200 °C/
0...5000 ohm

Motor temperature in degrees Celsius / PTC resistance in ohms.
» Applies only if motor temperature sensor is set up. See parameter
3501.

0150

CB TEMP -20.0...150.0 °C
Temperature of the drive control board in degrees Celsius.

Note: Some drives have a control board (OMIO) that does not support
this feature. These drives always show the constant value of 25.0 °C.

0153 (MOT THERM STRESS 0.0...100.0%
Estimated rise of the motor temperature. Value equals to the estimated
motor thermal stress as a percentage of the motor temperature trip
level.

0158 [PID COMM VALUE 1 -32768...+32767
Data received from fieldbus for PID control (PID1 and PID2).

0159 [PID COMM VALUE 2 -32768...+32767
Data received from fieldbus for PID control (PID1 and PID2).

0174 [SAVED KWH 0.0...999.9 kWh

Energy saved in kWh compared to the energy used when the load is

connected directly to the supply. See the note on page 293.

» The counter value is accumulated till it reaches 999.9 after which the
counter rolls over and starts again from 0.0 and the counter value of
signal 0175 is incremented by one.

» Can be reset with parameter 4509 ENERGY RESET (resets all energy
calculators at the same time).

» See Group 45: ENERGY SAVING.

0175

SAVED MWH 0...65535 MWh

Energy saved in MWh compared to the energy used when the load is

connected directly to the supply. See the note on page 293.

» The counter value is accumulated till it reaches 65535 after which the
counter rolls over and starts again from 0.

» Can be reset with parameter 4509 ENERGY RESET (resets all energy
calculators at the same time).

» See Group 45: ENERGY SAVING.
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Code

Description Range

0176

SAVED AMOUNT 1 0.0...999.9

Energy saved in local currency (remainder when the total saved energy

is divided by 1000). See the note on page 293.

 To find out the total saved energy in currency units, add the value of
parameter 0177 multiplied by 1000 to the value of parameter 0176.

Example:
0176 SAVED AMOUNT 1 =123.4
0177 SAVED AMOUNT 2 =5

Total saved energy =5 - 1000 + 123.4 = 5123.4 currency units.

» The counter value is accumulated till it reaches 999.9 after which the
counter rolls over and starts again from 0.0 and the counter value of
signal 0177 is incremented by one.

» Can be reset with parameter 4509 ENERGY RESET (resets all energy
calculators at the same time).

» Local energy price is set with parameter 4502 ENERGY PRICE.

» See Group 45: ENERGY SAVING.

0177

SAVED AMOUNT 2 0...65535

Energy saved in local currency in thousand currency units. Eg value 5

means 5000 currency units. See the note on page 293.

* The counter value is accumulated till it reaches 65535 (the counter
does not roll over).

» See parameter 0176 SAVED AMOUNT 1.

0178

SAVED CO2 0...6553.5tn

Reduction on carbon dioxide emissions in tn. See the note on page 293.

* The counter value is accumulated till it reaches 6553.5 (the counter
does not roll over).

» Can be reset with parameter 4509 ENERGY RESET (resets all energy
calculators at the same time).

» CO2 conversion factor is set with parameter 4507 CO2 CONV FACTOR.

» See Group 45: ENERGY SAVING.
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Group 03: FB ACTUAL SIGNALS

This group monitors fieldbus communications. See also chapter
Serial communications.

Code |Description Range

0301 |FB CMD WORD 1 -

Read-only copy of the Fieldbus Command Word 1
* The fieldbus command is the principal means for controlling the drive
from a fieldbus controller. The command consists of two Command
Words. Bit-coded instructions in the Command Words switch the
drive between states.

» To control the drive using the Command Words, an external location
(EXT1 or EXT2) must be active and set to cCOMM. (See parameters
1001 and 1002.)

» The control panel displays the word in hex. For example, all zeros
and a 1 in Bit O display 0001. All zeros and a 1 in Bit 15 display 8000.

Bit # |0301, FB CMD WORD 1 0302, FB CMD WORD 2
0 |[STOP FBLOCAL_CTL
1 |START FBLOCAL_REF
2 |REVERSE START_DISABLE1
3 |LOCAL START_DISABLE2
4 |RESET Reserved
5 |EXT2 Reserved
6 |RUN_DISABLE Reserved
7 |STPMODE_R Reserved
8 |STPMODE_EM Reserved
9 |[STPMODE_C Reserved
10 |RAMP_2 Reserved
11 |RAMP_OUT_O REF_CONST
12 |RAMP_HOLD REF_AVE
13 |[RAMP_IN_O LINK_ON
14 |RREQ_LOCALLOC REQ_STARTINH
15 [TORQLIM2 OFF_INTERLOCK

0302 |FB CMD WORD 2 -

Read-only copy of the Fieldbus Command Word 2
» See parameter 0301.
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Code |Description Range
0303 |FB STSWORD 1 -
Read-only copy of the Status Word 1
» The drive sends status information to the fieldbus controller. The
status consists of two Status Words.
Bit # |0303, FB STS WORD 1 0304, FB STS WORD 2
0 |READY ALARM
1 |ENABLED NOTICE
2 |STARTED DIRLOCK
3 |RUNNING LOCALLOCK
4 |ZERO_SPEED CTL_MODE
5 |ACCELERATE Reserved
6 |DECELERATE Reserved
7 |AT_SETPOINT CPY_CTL
8 [LIMIT CPY_REF1
9 |SUPERVISION CPY_REF2
10 [REV_REF REQ _CTL
11 |REV_ACT REQ_REF1
12 |PANEL_LOCAL REQ_REF2
13 |FIELDBUS_LOCAL REQ_REF2EXT
14 |[EXT2_ACT ACK_STARTINH
15 |[FAULT ACK_OFF_ILCK
0304 |[FB STS WORD 2 -
Read-only copy of the Status Word 2
» See parameter 0303.
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0305 [FAULT WORD 1 -
Read-only copy of the Fault Word 1
* When a fault is active, the corresponding bit for the active fault is set
in the Fault Words.
« Each fault has a dedicated bit allocated within Fault Words.
» See Fault listing on page 371 for a description of the faults.
» The control panel displays the word in hex. For example, all zeros
and a 1 in Bit O display 0001. All zeros and a 1 in Bit 15 display 8000.
Bit # |0305, FAULT WORD 1 (0306, FAULT WORD 2 |0307, FAULT WORD 3
0 |OVERCURRENT Obsolete EFB 1
1 |DC OVERVOLT THERM FAIL EFB 2
2 |DEV OVERTEMP  |OPEX LINK EFB 3
3 |[SHORT CIRC OPEX PWR INCOMPATIBLE SW
4 |Reserved CURR MEAS USER LOAD CURVE
5 |DC UNDERVOLT SUPPLY PHASE Reserved
6 |AI1 LOSS Reserved Reserved
7 |AI2 LOSS OVERSPEED Reserved
8 |MOT OVERTEMP |Reserved Reserved
9 |PANEL LOSS DRIVE ID Reserved
10 (ID RUN FAIL CONFIG FILE System error
11 |MOTOR STALL SERIAL 1 ERR System error
12 |CB OVERTEMP EFB CON FILE System error
13 |[EXT FAULT 1 FORCE TRIP System error
14 |[EXT FAULT 2 MOTOR PHASE System error
15 |EARTH FAULT OUTP WIRING Param. setting fault
0306 [FAULT WORD 2 -
Read-only copy of the Fault Word 2
» See parameter 0305.
0307 [FAULT WORD 3 -
Read-only copy of the Fault Word 3
» See parameter 0305.
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Code |Description Range

0308 ALARM WORD 1 -

Read-only copy of the ALARM WORD 1

* When an alarm is active, the corresponding bit for the active alarm is
set in the Alarm Words.

» Each alarm has a dedicated bit allocated within Alarm Words.

 Bits remain set until the whole alarm word is reset. (Reset by writing
zero to the word).

* The control panel displays the word in hex. For example, all zeros
and a 1 in Bit O display 0001. All zeros and a 1 in Bit 15 display 8000.

Bit # |[0308, ALARM WORD 1 0309, ALARM WORD 2
0 |OVERCURRENT OFF BUTTON
1 |OVERVOLTAGE PID SLEEP
2 |UNDERVOLTAGE ID RUN
3 |DIR LOCK OVERRIDE
4 IO COMM START ENABLE 1 MISSING
5 JAILLOSS START ENABLE 2 MISSING
6 |AI2 LOSS EMERGENCY STOP
7 |PANEL LOSS Reserved
8 |DEVICE OVERTEMP FIRST START
9 |MOTOR TEMP Reserved
10 |Reserved USER LOAD CURVE
11 [MOTOR STALL START DELAY
12 |AUTORESET Reserved
13 |AUTOCHANGE
14 |PFAILOCK
15 |Reserved

0309 ALARM WORD 2 -

Read-only copy of the ALARM WORD 2
» See parameter 0308.
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Group 04: FAULT HISTORY

This group stores a recent history of the faults reported by the
drive.

Code |Description Range
0401 [LAST FAULT fault codes (control
panel displays as text)

0 — Clear the fault history (on panel = NO RECORD).

n — Fault code of the last recorded fault.

» The fault code is displayed as a name. See section Fault listing on
page 371 for the fault codes and names. The fault name shown for
this parameter may be shorter than the corresponding name in the
fault listing, which shows the names as they are shown in the fault
display.

0402 [FAULT TIME 1 date dd.mm.yy/

power-on time in days

Day on which the last fault occurred. Either as:

» Date if real time clock is operating.

* Number of days after power on if real time clock is not used, or was
not set.

0403

FAULT TIME 2 time hh.mm.ss

Time at which the last fault occurred. Either as:

* Real time, in format hh:mm:ss, if real time clock is operating.

* The time since power on (less the whole days reported in 0402), in
format hh:mm:ss, if real time clock is not used, or was not set.

0404

SPEED AT FLT -
Motor speed (rpm) at the time the last fault occurred

0405

FREQ AT FLT -
Frequency (Hz) at the time the last fault occurred

0406

VOLTAGE AT FLT -
DC bus voltage (V) at the time the last fault occurred

0407

CURRENT AT FLT -
Motor current (A) at the time the last fault occurred

0408

TORQUE AT FLT -
Motor torque (%) at the time the last fault occurred

0409

STATUS AT FLT -
Drive status (hex code word) at the time the last fault occurred

0410

DI 1-3 AT FLT 000...111 (binary)
Status of digital inputs 1...3 at the time the last fault occurred

0411

DI 4-6 AT FLT 000...111 (binary)
Status of digital inputs 4...6 at the time the last fault occurred
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Fault code of the third last fault. Read-only.

Code |Description Range

0412 PREVIOUS FAULT 1 as par. 0401
Fault code of the second last fault. Read-only.

0413 |PREVIOUS FAULT 2 as par. 0401
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Group 10: START/STOP/DIR
This group:
» defines external sources (EXT1, and EXT2) for commands that

enable start, stop and direction changes

» locks direction or enables direction control. To select
between the two external locations, use parameter 1102 in
the next group.

Code |Description Range

1001 [EXT1 COMMANDS 0..14

Defines external control location 1 (EXT1) — the configuration of start,
stop and direction commands.

0 = NOT SEL — No external start, stop and direction command source
1 = DI1 — Two-wire Start/Stop

* Start/Stop is through digital input DI1 (DI1 activated = Start; DI1 de-
activated = Stop).

» Parameter 1003 defines the direction. Selecting 1003 = 3 (REQUEST)
is the same as 1003 = 1 (FORWARD).

2 = DI1,2 — Two-wire Start/Stop, Direction

* Start/Stop is through digital input DI1 (DI1 activated = Start; DI1 de-
activated = Stop).

* Direction control [requires parameter 1003 = 3 (REQUEST)] is through
digital input DI2 (DI2 activated = Reverse; DI2 de-activated =
Forward).

3 = DI1P,2P — Three-wire Start/Stop

* Start/Stop commands are through momentary push-buttons (the P
stands for “pulse”).

« Start is through a normally open push-button connected to digital
input DI1. In order to start the drive, the digital input DI2 must be
activated prior the pulse in DIL.

» Connect multiple Start push-buttons in parallel.

* Stop is through a normally closed push-button connected to digital
input DI2.

» Connect multiple Stop push-buttons in series.

» Parameter 1003 defines the direction. Selecting 1003 = 3 (REQUEST)
is the same as 1003 = 1 (FORWARD).

4 = pI1pr,2P,3 — Three-wire Start/Stop, Direction

* Start/Stop commands are through momentary push-buttons, as
described for DI1P,2P.

* Direction control [requires parameter 1003 = 3 (REQUEST)] is through
digital input DI3.
(D13 activated = Reverse; DI3 de-activated = Forward).
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Code

Description Range

5 = DIlp,2P,3P — Start Forward, Start Reverse, and Stop

» Start and Direction commands are given simultaneously with two
separate momentary push-buttons (the p stands for “pulse”).

» Start Forward command is through a normally open push-button
connected to digital input DI1. In order to start the drive, the digital
input DI3 must be activated during the pulse in DI1.

* Start Reverse command is through a normally open push-button
connected to digital input DI2. In order to start the drive, the digital
input DI3 must be activated prior the pulse in DI2.

» Connect multiple Start push-buttons in parallel.

* Stop is through a normally closed push-button connected to digital
input DI3.

» Connect multiple Stop push-buttons in series.

* Requires parameter 1003 = 3 (REQUEST).

6 = DI6 — Two-wire Start/Stop

* Start/Stop is through digital input DI6 (DI6 activated = Start; DI6 de-
activated = Stop).

» Parameter 1003 defines the direction. Selecting 1003 = 3 (REQUEST)
is the same as 1003 = 1 (FORWARD).

7 = DI6,5 — Two-wire Start/Stop/Direction

« Start/Stop is through digital input DI6 (DI6 activated = Start; DI6 de-
activated = Stop).

* Direction control [requires parameter 1003 = 3 (REQUEST)] is through
digital input DI5.

(D15 activated = Reverse; DI5 de-activated = Forward).
8 = KEYPAD — control panel

« Start/Stop and Direction commands are through the control panel
when EXT1 is active.

* Direction control requires parameter 1003 = 3 (REQUEST).

9 = DI1F,2R — Start/Stop/Direction commands through DI1 and DI2
combinations

» Start forward = DI1 activated and DI2 de-activated.

» Start reverse = DI1 de-activated and DI2 activated.

* Stop = both DI1 and DI2 activated, or both de-activated.

* Requires parameter 1003 = 3 (REQUEST).

10 = coMmm — Assigns the fieldbus Command Word as the source for the
start/stop and direction commands.

* Bits 0,1, 2 of Command Word 1 (parameter 0301) activates the start/
stop and direction commands.

* See the fieldbus user’s manual for detailed instructions.

11 = TIMER 1 — Assigns Start/Stop control to timer 1 (Timer activated =

START; Timer de-activated = STOP).

» See Group 36: TIMED FUNCTIONS.

12...14 = TIMER 2...4 — Assigns Start/Stop control to timer 2...4.

» See TIMER 1 above.
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Code

Description Range

1002

EXT2 COMMANDS 0..14

Defines external control location 2 (EXT2) — the configuration of start,
stop and direction commands.
» See parameter 1001 EXT1 COMMANDS above.

1003

DIRECTION 1...3

Defines the control of motor rotation direction.

1 = FORWARD — Rotation is fixed in the forward direction.

2 = REVERSE — Rotation is fixed in the reverse direction.

3 = REQUEST — Rotation direction can be changed on command.
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Group 11: REFERENCE SELECT

This group defines:
 how the drive selects between command sources
e characteristics and sources for REF1 and REF2.

REF1 |
'Panel |
: | [PII0T
. :REFl —|REF1
‘Panel REF 2 [P1106 CoL
: —o...17 [ |P1107{ . REF2
'PID 1 OUT P1108| -
PRESUT 1 | PANEL
X . Hand/Auto
------------------------- : Selection
__IHAND |-
Panel REF L meny T ' —AUTO
'Pane :
' THe GI2 P1102
: DI _| Const
| Al Speed EXT 1
EXT1 EXT 2
PanelRef2 =
| P08 &1z PII06
DI _ Const 0..17
Al _ Speed
—l19
EXT2
Code |Description Range
1101 [KEYPAD REF SEL 1=REF 1(Hz/rpm),

2=REF 2 (%)
Selects the reference controlled in local control mode.
1 = Rer1(Hz/rpm) — Reference type depends on parameter 9904 MOTOR
CTRL MODE:
» Speed reference (rpm) if 9904 = 1 (VECTOR:SPEED).
» Frequency reference (Hz) if 9904 = 3 (SCALAR:FREQ).
2 = REF2(%)
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Code

Description Range

1102

EXT1/EXT2 SEL -6...12

Defines the source for selecting between the two external control
locations EXT1 or EXT2. Thus, defines the source for Start/Stop/Direction
commands and reference signals.
0 = EXT1 — Selects external control location 1 (EXTL1).
» See parameter 1001 EXT1 COMMANDS for EXT1’s Start/Stop/Dir
definitions.
» See parameter 1103 rerl SELECT for EXT1’s reference definitions.
1 = pI1 — Assigns control to EXT1 or EXT2 based on the state of DI1 (DI1
activated = ExT2; DI1 de-activated = EXT1).
2...6 = DI2...DI6 — Assigns control to EXT1 or EXT2 based on the state of
the selected digital input.
» See DI1 above.
7 = EXT2 — Selects external control location 2 (EXT2).
» See parameter 1002 EXT2 COMMANDS for EXT2’s Start/Stop/Dir
definitions.
» See parameter 1106 rRer2 SELECT for EXT2’s reference definitions.
8 = coMMm — Assigns control of the drive via external control location
EXT1 or EXT2 based on the fieldbus control word.
* Bit 5 of Command Word 1 (parameter 0301) defines the active
external control location (EXT1 or EXT2).
* See the fieldbus user’s manual for detailed instructions.
9 = TIMER 1 — Assigns control to EXT1 or EXT2 based on the state of the
timer (Timer activated = ExT2; Timer de-activated = EXT1).
» See Group 36: TIMED FUNCTIONS.
10...12 = TIMER 2...4 — Assigns control to EXT1 or EXT2 based on the
state of the timer.
» See TIMER 1 above.
-1 = DI1(INV) — Assigns control to EXT1 or EXT2 based on the state of DI1
(D11 activated = EXT1; DI1 de-activated = EXT2).
-2...-6 = DI2(INV)...DI6(INV) — Assigns control to EXT1 or EXT2 based on
the state of the selected digital input.
» See DI1(INV) above.

188

Parameter listing and descriptions




ACH550-01 User's Manual

Code

Description Range

1103

REF1 SELECT 0...17
Selects the signal source for external reference rRerl.
0 = KEYPAD — Defines the control panel as the reference source.
1 = AIl — Defines analogue input 1 (AIl) as the reference source.
2 = AI2 — Defines analogue input 2 (AI2) as the reference source.
3 = AI1/30YST — Defines analogue input 1 (AIl), configured for joystick
operation, as the reference source.
* The minimum input signal runs the drive at the maximum reference
in the reverse direction. Define the minimum using parameter 1104.
* The maximum input signal runs the drive at maximum reference in
the forward direction. Define the maximum using parameter 1105.
* Requires parameter 1003 = 3 (REQUEST).

‘&WARNING! Because the low end of the reference range commands
full reverse operation, do not use 0 V as the lower end of the
reference range. Doing so means that if the control signal is lost
(which is a 0 V input), the result is full reverse operation. Instead,
use the following set-up so that loss of the analogue input triggers a
fault, stopping the drive:

» Set parameter 1301 MINIMUM AILl (1304 MINIMUM AI2) at 20% (2 V or
4 mA).

» Set parameter 3021 AIl FAULT LIMIT to a value 5% or higher.

» Set parameter 3001 AI<MIN FUNCTION to 1 (FAULT).

EXT REF 1 MAX 3

EXT REF 1 MIN—

- EXT REF 1 MINA

- EXT REF 1 MAXH

v
2V /4 mA
OV/0mA

EXT REF 1 MIN

- EXT REF 1 MIN
Hysteresis 4 % of full scale
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Code [Description Range

4 = AI2/30YST — Defines analogue input 2 (Al2), configured for joystick
operation, as the reference source.
» See above (AI1/J0YST) description.

5 = DI3U,4D(R) — Defines digital inputs as the speed reference source
(motor potentiometer control).

* Digital input DI3 increases the speed (the U stands for “up”).

» Digital input DI4 decreases the speed (the D stands for “down”).

* A Stop command resets the reference to zero (the R stands for
“reset”).

» Parameter 2205 ACCELER TIME 2 controls the reference signal’s rate
of change.

6 = DI3U,4D — Same as above (DI3U,4D(R)), except:

» A Stop command does not reset the reference to zero. The
reference is stored.

* When the drive restarts, the motor ramps up (at the selected
acceleration rate) to the stored reference.

7 = DI5U,6D — Same as above (DI3u,4D), except that DI5 and DI6 are the
digital inputs used.

8 = comm — Defines the fieldbus as the reference source.

9 = comm+AIl — Defines a fieldbus and analogue input 1 (AIl)
combination as the reference source. See Analogue input reference
correction on page 191.

10 = comMm=AILl — Defines a fieldbus and analogue input 1 (AIl)
combination as the reference source. See Analogue input reference
correction on page 191.

11 = DI3U,4D(RNC) — Same as DI3U,4D(R) above, except that:

» Changing the control source (EXT1 to EXT2, EXT2 to EXT1, LOC to
REM) does not copy the reference.

12 = pI3U,4D(NC) — Same as DI3U,4D above, except that:

» Changing the control source (EXT1 to EXT2, EXT2 to EXT1, LOC to
REM) does not copy the reference.
» Stop command resets reference to zero.

13 = DI5U,6D(NC) — Same as DI3U,4D above, except that:

» Changing the control source (EXT1 to EXT2, EXT2 to EXT1, LOC to
REM) does not copy the reference.

14 = AI1+AI12 — Defines an analogue input 1 (A1) and analogue input 2
(A12) combination as the reference source. See Analogue input
reference correction on page 191.

15 = AIlxAI12 — Defines an analogue input 1 (AlIl) and analogue input 2
(A12) combination as the reference source. See Analogue input
reference correction on page 191.

16 = AI1-AI2 — Defines an analogue input 1 (AIl) and analogue input 2
(A12) combination as the reference source. See Analogue input
reference correction on page 191.

17 = AIl/A12 — Defines an analogue input 1 (AIl) and analogue input 2
(A12) combination as the reference source. See Analogue input
reference correction on page 191.
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20 = KEYPAD(RNC) — Defines the control panel as the reference source.
A Stop command resets the reference to zero (the R stands for
reset.). Changing the control source (EXT1 to EXT2, EXT2 to EXT1)
does not copy the reference.

21 = KEYPAD(NC) — Defines the control panel as the reference source. A
Stop command does not reset the reference to zero. The reference is
stored. Changing the control source (EXT1 to EXT2, EXT2 to EXT1)
does not copy the reference.

Analogue input reference correction
Parameter values 9, 10, and 14...17 use the formula in the following

table.
Value setting [Calculation of the Al reference
C+B C value + (B value - 50% of reference value)
C~+B C value - (B value / 50% of reference value)
C-B (C value + 50% of reference value) - B value
C/B (C value - 50% of reference value) / B value
Where:

» C = Main reference value

(= comm for values 9, 10 and = All for values 14...17).
» B = Correcting reference

(= AIl for values 9, 10 and = AI2 for values 14...17).

Example: The figure  ,,,4

shows the reference 17 (/)
source curves for 100 —//— —————————————
value settings 9, 10,
and 14...17, where: o i
i C:25% Jo~\___ _ _ /<—9 14(+)
e P 4012 SETPOINT 60 ’
MIN = 0. 40 - - - — - - - = AL —=-=10,15 (¥
* P 4013 SETPOINT
MAX = 0. 20-|— - - - = = S ———-- - -
» B varies along the - 16()
horizontal axis. 03 10’0(y 4
0
1104 [REF1 MIN 0...500 Hz /

0...30000 rpm

Sets the minimum for external reference 1.

* The minimum analogue input signal (as a percentage of the full signal
in volts or amperes) corresponds to REF1 MIN in Hz/rpm.

« Parameter 1301 MINIMUM AI1 or 1304 MINIMUM AI2 sets the minimum
analogue input signal.

» These parameters (reference and analogue min. and max. settings)
provide scale and offset adjustment for the reference.
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Code |Description Range
1105 |REF1 MAX 0...500 Hz /
0...30000 rpm

Sets the maximum for external reference 1.

* The maximum analogue input signal (as a percentage of the full
signal in volts or amperes) corresponds to Rer1 MAX in Hz/rpm.

» Parameter 1302 MAXIMUM AIl or 1305 MAXIMUM AI2 sets the maximum
analogue input signal.

A Extref
P1105 | _ _ _ _ _ _ __ ___
(MAX) !
|
|
|
|
|
P 1104 : Analogue
(MIN) | | input signal
P 1301 or P 1302 or
P 1304 P 1305
Ext ref
A
P 1104
(MIN) |
|
|
|
|
|
P1105 | _ _ 1 __ _ ___ N\
MAX
(MAX) | : Analogue
T ] >
P 1301 or P 1302 or input signal

P 1304 P 1305
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Code

Description Range

1106

REF2 SELECT 0...17,19...21

Selects the signal source for external reference REF2.

0...17 — Same as for parameter 1103 REF1 SELECT

19 = PID10OUT — The reference is taken from the PID1 output. See Group
40: PROCESS PID SET 1 and Group 41: PROCESS PID SET 2.

20...21 — Same as for parameter 1103 REF1 SELECT.

__________

19=piD1 REF2 LIMIT + ITPFAis used .
SELECT , MAX (1107, 1108) || PFA l
2ot j MIN (1107, 1108) ! !
1107 |REF2 MIN 0...100%

(0...600% for torque)

Sets the minimum for external reference 2.

* The minimum analogue input signal (in volts or amperes)
corresponds to REF2 MIN in %.

» Parameter 1301 MINIMUM AI1 or 1304 MINIMUM AI2 sets the minimum
analogue input signal.

» This parameter sets the minimum frequency reference.

» The value is a percentage of the:
— maximum frequency or speed
— maximum process reference
— nominal torque.

1108

REF2 MAX 0...100%
(0...600% for torque)

Sets the maximum for external reference 2.

* The maximum analogue input signal (in volts or amperes)
corresponds to REF2 MAX in %.

» Parameter 1302 MAXIMUM AIl or 1305 MAXIMUM AI2 sets the maximum
analogue input signal.

» This parameter sets the maximum frequency reference.

* The value is a percentage of the:
— maximum frequency or speed
— maximum process reference
— nominal torque.
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Group 12: CONSTANT SPEEDS

This group defines a set of constant speeds. In general:

* You can program up to 7 constant speeds, ranging from
0...500 Hz or 0...30000 rpm.

» Values must be positive (no negative speed values for
constant speeds).

» Constant speed selections are ignored if:
- the process PID reference is followed, or
- the drive is in local control mode, or

- PFA (Pump and Fan Alternation) is active.

Note: Parameter 1208 CONST SPEED 7 acts also as a so-called
fault speed, which may be activated if the control signal is lost.
Refer to parameter 3001 AI<KMIN FUNCTION, parameter 3002
PANEL COMM ERR and 3018 COMM FAULT FUNC.

Code |Description Range

1201 [CONST SPEED SEL -14...19

Defines the digital inputs used to select constant speeds. See general
comments in the introduction.
0 = NOT SEL — Disables the constant speed function.
1 = DI1 — Selects constant speed 1 with digital input DI1.
* Digital input activated = constant speed 1 activated.
2...6 = DI2...DI6 — Selects constant speed 1 with digital input DI2...DI6.

» See above.
7 = DI1,2 — Selects one of three constant speeds (1...3) using DI1 and
DI2.
» Uses two digital inputs, as defined below (0 = DI de-activated, 1 = DI
activated):

DI1 | DI2 |Function

0 0 |No constant speed

1 0 |Constant speed 1 (1202)
0 1 |[Constant speed 2 (1203)
1 1 |[Constant speed 3 (1204)

» Can be set up as a so-called fault speed, which is activated if the
control signal is lost. Refer to parameter 3001 AI<MIN function and
parameter 3002 PANEL COMM ERR.
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Code

Description Range

8 = DI2,3 — Selects one of three constant speeds (1...3) using DI2 and
DI3.
» See above (DI1,2) for code.

9 = DI3,4 — Selects one of three constant speeds (1...3) using DI3 and
DI4.
» See above (DI1,2) for code.

10 = DI4,5 — Selects one of three constant speeds (1...3) using DI4 and
DI5.
» See above (DI1,2) for code.

11 = DI5,6 — Selects one of three constant speeds (1...3) using DI5 and
DIG.
» See above (DI1,2) for code.

12 = DI1,2,3 — Selects one of seven constant speeds (1...7) using DI1,
DI2 and DI3.
» Uses three digital inputs, as defined below (0 = DI de-activated, 1 =

DI activated):

DI2 | DI3 |Function

No constant speed
Constant speed 1 (1202)
Constant speed 2 (1203)
Constant speed 3 (1204)
Constant speed 4 (1205)
Constant speed 5 (1206)
Constant speed 6 (1207)
1 |Constant speed 7 (1208)

13 = DI3,4,5 — Selects one of seven constant speeds (1...7) using DI3,
DI4 and DI5.

» See above (DI11,2,3) for code.

14 = DI4,5,6 — Selects one of seven constant speeds (1...7) using D4,
DI5S and DI6.

» See above (DI11,2,3) for code.

15...18 = TIMER 1...4 — Selects constant speed 1, constant speed 2 or
the external reference depending on the state of eg. timer 1 (if the
parameter value is 15 = TIMER 1), timer 3 (if the parameter value is 17
= TIMER 3) etc, and the constant speed mode.

» See parameter 1209 and Group 36: TIMED FUNCTIONS.

19 = TIMER 1 & 2 — Selects a constant speed or the external reference
depending on the state of timers 1 and 2 and the constant speed
mode.

» See parameter 1209 and Group 36: TIMED FUNCTIONS.

-1 = DI1(INV) — Selects constant speed 1 with digital input DI1.

* Inverse operation: Digital input de-activated = constant speed 1
activated.

-2...- 6 = DI2(INV)...DI6(INV) — Selects constant speed 1 with digital input.
» See above.

R RPPRPOIOlIO0Ol O

Rl o|r|o|r|o| o2
Rl o|lo|k|r|olo
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Code

Description Range

-7 = DI1,2(INV) — Selects one of three constant speeds (1...3) using DI1
and DI2.
* Inverse operation uses two digital inputs, as defined below (0 = DI
de-activated, 1 = DI activated):

DI1 | DI2 [Function

1 | 1 [No constant speed

0 | 1 |Constant speed 1 (1202)
1 | O |Constant speed 2 (1203)
0 | 0 |Constant speed 3 (1204)

-8 = DI2,3(INV) — Selects one of three constant speeds (1...3) using DI2
and DI3.
» See above (DI11,2(INV)) for code.

-9 = DI3,4(INV) — Selects one of three constant speeds (1...3) using DI3
and Di4.
» See above (DI11,2(INV)) for code.

-10 = pI4,5(INV) — Selects one of three constant speeds (1...3) using DI4
and DI5.
» See above (DI11,2(INV)) for code.

-11 = DI5,6(INV) — Selects one of three constant speeds (1...3) using DI5
and DI6.
» See above (DI11,2(INV)) for code.

-12 = DI1,2,3(INV) — Selects one of seven constant speeds (1...7) using
DI1, DI2 and DI3.
* Inverse operation uses three digital inputs, as defined below (0 = DI

de-activated, 1 = DI activated):

DI2 | DI3 |[Function

No constant speed
Constant speed 1 (1202)
Constant speed 2 (1203)
Constant speed 3 (1204)
Constant speed 4 (1205)
Constant speed 5 (1206)
Constant speed 6 (1207)
0 | 0 |Constant speed 7 (1208)

O|lkR|r| ook Kk
o|o|o|Rr| k| k| Kk

o|lr|o|r|o|r|o| |2

-13 = DI3,4,5(INV) — Selects one of seven constant speeds (1...7) using
DI3, DI4 and DI5.
» See above (DI11,2,3(INV)) for code.

-14 = DI4,5,6(INV) — Selects one of seven constant speeds (1...7) using
DI4, DI5 and DI6.

» See above (DI11,2,3(INV)) for code.
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Code |Description Range
1202 |CONST SPEED 1 0...30000 rpm /
0...500 Hz
Sets value for constant speed 1.
* The range and units depend on parameter 9904 MOTOR CTRL MODE:
* Range: 0...30000 rpm when 9904 = 1 (VECTOR:SPEED).
* Range: 0...500 Hz when 9904 = 3 (SCALAR:FREQ).
1203 |CONST SPEED 2...CONST SPEED 7 0...30000 rpm /
0...500 Hz
1208 |Each sets a value for a constant speed.
» See CONST SPEED 1 above.
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Code

Description Range

1209

TIMED MODE SEL 1=EXT/CS1/2/3
2=CS1/2/3/4

Defines timer-activated constant speed mode. Timers can be used to
change between the external reference and constant speeds when
parameter 1201 = 15...18 (TIMER 1...4) or 19 (TIMER 1 & 2).
1 = ExT/Cs1/2/3
o If parameter 1201 = 15...18 (TIMER 1...4), selects an external speed
when timer 1...4 is not active and selects constant speed 1 if it is
active.

TIMER 1...4 Function
0 External reference
1 Constant speed 1 (1202)

o If parameter 1201 = 19 (TIMER 1 & 2), selects an external speed
when no timer is active, selects constant speed 1 when only timer 1
is active, selects constant speed 2 when only timer 2 is active and
selects constant speed 3 when both timers 1 and 2 are active.

TIMER 1 | TIMER 2 |[Function

0 0 External reference
1 0 Constant speed 1 (1202)
0 1 Constant speed 2 (1203)
1 1 Constant speed 3 (1204)

2 = csl/2/3/4
o If parameter 1201 = 15...18 (TIMER 1...4), selects constant speed 1
when timer 1...4 is not active and selects constant speed 2 if it is
active.

TIMER 1...4  [Function
0 Constant speed 1 (1202)
1 Constant speed 2 (1203)

o If parameter 1201 = 19 (TIMER 1 & 2), selects constant speed 1
when no timer is active, selects constant speed 2 when only timer 1
is active, selects constant speed 3 when only timer 2 is active and
selects constant speed 4 when both timers 1 and 2 are active.

TIMER 1|TIMER 2|Function

0 0 |Constant speed 1 (1202)
1 0 |Constant speed 2 (1203)
0 1 |Constant speed 3 (1204)
1 1 |Constant speed 4 (1205)
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Group 13: ANALOGUE INPUTS
This group defines the limits and the filtering for analogue inputs.

Code |Description Range

1301 MINIMUM Al1 0...100%

Defines the minimum value of the analogue input.

» Define value as a percentage of the full analogue signal range. See
example below.

* The minimum analogue input signal corresponds to 1104 REF1 MIN or
1107 REF2 MIN.

* MINIMUM Al cannot be greater than MAXIMUM Al.

» These parameters (reference and analogue min. and max. settings)
provide scale and offset adjustment for the reference.

» See the figure for parameter 1105.

Example. To set the minimum analogue input value to 4 mA:

» Configure the analogue input for 0...20 mA current signal.
» Calculate the minimum (4 mA) as a percentage of the full range
(20 mA) =4 mA /20 mA - 100% = 20%

1302 MAXIMUM Al1 0...100%

Defines the maximum value of the analogue input.

» Define value as a percentage of the full analogue signal range.

* The maximum analogue input signal corresponds to 1105 REF1 MAX
or 1108 REF2 MAX.

» See the figure for parameter 1105.

1303 [FILTER All 0...10s

Defines the filter time constant for analogue input 1 (AIl).
» The filtered signal reaches 63% of a step change within the time

specified.
(o] 4 Unfiltered signal
100 + /
03T~ 1 /i \ Filtered signal
|
|
|
; >t
Time constant
1304 (MINIMUM AI2 0...100%

Defines the minimum value of the analogue input.
» See MINIMUM AIl above.
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1305 [MAXIMUM AI2 0...100%
Defines the maximum value of the analogue input.
» See MAXIMUM AIl above.
1306 |FILTER Al2 0...10s
Defines the filter time constant for analogue input 2 (AI2).
» See FILTER AIl above.
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Group 14: RELAY OUTPUTS

This group defines the condition that activates each of the relay
outputs.

Code

Description Range

1401

RELAY OUTPUT 1 0...47

Defines the event or condition that activates relay 1 — what relay output

1 means.

0 = NOT SEL — Relay is not used and is de-energised.

1 = READY — Energise the relay when the drive is ready to function.
Requires:

* Run enable signal is present.

* No faults exist.

* Supply voltage is within range.

* Emergency Stop command is not on.

2 = RUN — Energise the relay when the drive is running.

3 = FAULT(-1) — Energise the relay when power is applied. De-energise
when a fault occurs.

4 = FAULT — Energise the relay when a fault is active.

5 = ALARM — Energise the relay when an alarm is active.

6 = REVERSED — Energise the relay when the motor rotates in reverse
direction.

7 = STARTED — Energise the relay when the drive receives a start
command (even if Run enable signal is not present). De-energise the
relay when the drive receives a stop command or a fault occurs.

8= sUPRV1 OVER — Energise the relay when the first supervised
parameter (3201) exceeds the limit (3203).

» See Group 32: SUPERVISION.

9 = SUPRV1 UNDER — Energise the relay when the first supervised
parameter (3201) drops below the limit (3202).

» See Group 32: SUPERVISION.

10 = SUPRVZ2 OVER — Energise the relay when the second supervised
parameter (3204) exceeds the limit (3206).

» See Group 32: SUPERVISION.

11 = SUPRV2 UNDER — Energise the relay when the second supervised
parameter (3204) drops below the limit (3205).

» See Group 32: SUPERVISION.

12 = SUPRV3 OVER — Energise the relay when the third supervised
parameter (3207) exceeds the limit (3209).

» See Group 32: SUPERVISION.

13 = SUPRV3 UNDER — Energise the relay when the third supervised
parameter (3207) drops below the limit (3208).

» See Group 32: SUPERVISION.
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Description Range

14 = AT SET POINT — Energise the relay when the output frequency is
equal to the reference frequency.

15 = FAULT(RST) — Energise the relay when the drive is in a fault
condition and will reset after the programmed auto-reset delay.

» See parameter 3103 DELAY TIME.

16 = FLT/ALARM — Energise the relay when a fault or alarm occurs.

17 = EXT CTRL — Energise the relay when external control is selected.

18 = REF 2 SEL — Energise the relay when EXT2 is selected.

19 = CONST FREQ — Energise the relay when a constant speed is
selected.

20 = REF LOSS — Energise the relay when the reference or active control
location is lost.

21 = OVERCURRENT — Energise the relay when an overcurrent alarm or
fault occurs.

22 = OVERVOLTAGE — Energise the relay when an overvoltage alarm or
fault occurs.

23 = DRIVE TEMP — Energise the relay when a drive or control board
overtemperature alarm or fault occurs.

24 = UNDERVOLTAGE — Energise the relay when an undervoltage alarm
or fault occurs.

25 = AIl Loss — Energise the relay when All signal is lost.

26 = AI2 LOSS — Energise the relay when A2 signal is lost.

27 = MOTOR TEMP — Energise the relay when a motor overtemperature
alarm or fault occurs.

28 = STALL — Energise the relay when a stall alarm or fault exists.

30 = PID SLEEP — Energise the relay when the PID sleep function is
active.

31 = PFA — Use the relay to start/stop motor in PFA control (See Group
81: PFA CONTROL).

* Use this option only when PFA control is used.
* Selection activated / deactivated when the drive is not running.

32 = AUTOCHANGE — Energise the relay when PFA autochange operation
is performed.

* Use this option only when PFA control is used.

33 = FLUX READY — Energise the relay when the motor is magnetised
and able to supply nominal torque (the motor has reached nominal
magnetising).

34 = USER MACRO 2 — Energise the relay when User Parameter Set 2 is
active.
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Description Range

35 = coMmMm — Energise the relay based on the input from the fieldbus
communication.
* Fieldbus writes a binary code in parameter 0134 that energises
relay 1...relay 6 according to the table below.
» 0 = De-energise the relay, 1 = Energise the relay.

Par. 0134 | Binary RO6 [RO5 |RO4 | RO3|RO2|RO1
0 000000 0 0 0 0 0 0
1 000001 0 0 0 0 0 1
2 000010 0 0 0 0 1 0
3 000011 0 0 0 0 1 1
4 000100 0 0 0 1 0 0
63 111111 1 1 1 1 1 1

36 = comMm(-1) — Energise the relay based on the input from the fieldbus
communication.
* Fieldbus writes a binary code in parameter 0134 that energises
relay 1...relay 6 according to the table below.
» 0 = De-energise the relay, 1 = Energise the relay.

Par. 0134 | Binary | RO6 |RO5|R0O4|RO3|RO2|RO1
0 000000 1 1 1 1 1 1
1 000001 1 1 1 1 1 0
2 000010 1 1 1 1 0 1
3 000011 1 1 1 1 0 0
4 000100 1 1 1 0 1 1
63 111111 0 0 0 0 0 0

37 = TIMER 1 — Energise the relay when timer 1 is activated.
» See Group 36: TIMED FUNCTIONS.

38...40 = TIMER 2...4 — Energise the relay when timer 2...4 is active.
» See TIMER 1 above.

41 = MNT TRIG FAN — Energise the relay when the cooling fan counter is
triggered.

42 = MNT TRIG REV — Energise the relay when the revolutions counter is
triggered.

43 = MNT TRIG RUN — Energise the relay when the run time counter is
triggered.

44 = MNT TRIG MWH — Energise the relay when the power consumption
counter is triggered.

45 = OVERRIDE — Energise the relay when override is activated.

46 = START DELAY — Energise relay when a start delay is active.

47 = USER LOAD C — Energise the relay when a user load curve fault or
alarm occurs.
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Description Range

1402

RELAY OUTPUT 2 0...47

Defines the event or condition that activates relay 2 — what relay output
2 means.
» See 1401 RELAY OUTPUT 1.

1403

RELAY OUTPUT 3 0...47

Defines the event or condition that activates relay 3 — what relay output
3 means.
* See 1401 RELAY OUTPUT 1.

1404

RO 1 ON DELAY 0...36

Defines the switch-on ,
delay for relay 1. Control event 4
* On/off delays are

ignored when relay | |

output 1401 is set Relay status —| | | [

to PFA.
1404 oN DELAY 1405 OFF DELAY
1405 |RO 1 OFF DELAY 0...3600 s

Defines the switch-off delay for relay 1.
» On/off delays are ignored when relay output 1401 is set to PFA.

1406

RO 2 ON DELAY 0...3600 s

Defines the switch-on delay for relay 2.
e See RO 1 ON DELAY.

1407

RO 2 OFF DELAY 0...3600 s

Defines the switch-off delay for relay 2.
* See RO 1 OFF DELAY.

1408

RO 3 ON DELAY 0...3600 s

Defines the switch-on delay for relay 3.
e See RO 1 ON DELAY.

1409

RO 3 OFF DELAY 0...3600 s

Defines the switch-off delay for relay 3.
* See RO 1 OFF DELAY.

1410 |RELAY OUTPUT 4...6 0...47
--- |Defines the event or condition that activates relay 4...6 — what relay
1412 |outputs 4...6 means.
* See 1401 RELAY OUTPUT 1.
1413 |RO 4 ON DELAY 0...3600 s
Defines the switch-on delay for relay 4.
* See RO 1 ON DELAY.
1414 |RO 4 OFF DELAY 0...3600 s
Defines the switch-off delay for relay 4.
* See RO 1 OFF DELAY.
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e See RO 1 OFF DELAY.

Defines the switch-off delay for relay 6.

Code |Description Range
1415 |RO 5 ON DELAY 0...3600 s
Defines the switch-on delay for relay 5.
* See RO 1 ON DELAY.
1416 |RO 5 OFF DELAY 0...3600 s
Defines the switch-off delay for relay 5.
* See RO 1 OFF DELAY.
1417 |RO 6 ON DELAY 0...3600 s
Defines the switch-on delay for relay 6.
* See RO 1 ON DELAY.
1418 |RO 6 OFF DELAY 0...3600 s
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Group 15: ANALOGUE OUTPUTS

This group defines the drive’s analogue (current signal) outputs.

The drive’s analogue outputs can be:

* any parameter of Group 01: OPERATING DATA

* limited to programmable minimum and maximum values of
output current

» scaled (and/or inverted) by defining the minimum and
maximum values of the source parameter (or content).
Defining a maximum value (parameter 1503 or 1509) that is
less than the content minimum value (parameter 1502 or
1508) results in an inverted output.

» filtered.
Code [Description Range
1501 |AO1 CONTENT SEL 99...178

Defines the content for analogue output AO1.

99 = EXCITE PTC — Provides a current source for sensor type PTC.
Output = 1.6 mA. See Group 35: MOTOR TEMP MEAS.

100 = excCITE PT100 — Provides a current source for sensor type PT100.
Output = 9.1 mA. See Group 35: MOTOR TEMP MEAS.

101...178 — Output corresponds to a parameter in Group 01:
OPERATING DATA.

» Parameter defined by value (e.g. value 102 = parameter 0102)
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Code

Description Range

1502

AO1 CONTENT MIN -

Sets the minimum A AO (MmA)
content value. P1505/1----- - - - — - —
» Content is the P 1511
parameter
selected by
parameter 1501.
e Minimum value
refers to the P 1504 /|
minimumcontent  p 1510 |
value that will be 5 1502/1508

con\I/erted totant P 1503/1509
analogue output. A AO (MA)

* These P 1505 /]
parameters P 1511

(content and

current min. and

max. settings)

provide scale

and offset

adjustment for P 1504 /.
the output. See P 1510
the figure.

AO CONTEN>T

|

|
' | AO CONTENT
' >

P 1502/1508
P 1503/1509

1503

AO1 CONTENT MAX -

Sets the maximum content value

» Content is the parameter selected by parameter 1501.

* Maximum value refers to the maximum content value that will be
converted to an analogue output.

1504

MINIMUM AO1 0.0...20.0 mA
Sets the minimum output current.

1505

MAXIMUM AO1 0.0...20.0 mA
Sets the maximum output current.

1506

FILTER AO1 0.0...10.0s

Defines the filter time constant for AOL.

» The filtered signal reaches 63% of a step change within the time
specified.

» See the figure for parameter 1303.

1507

AO2 CONTENT SEL 99...178

Defines the content for analogue output AO2. See AO1 CONTENT SEL
above.

1508

AO2 CONTENT MIN -
Sets the minimum content value. See AOLCONTENT MIN above.
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1509 |[AO2 CONTENT MAX -
Sets the maximum content value. See AO1 CONTENT MAX above.
1510 (MINIMUM AO2 0...20.0 mA
Sets the minimum output current. See MINIMUM AO1 above.
1511 IMAXIMUM AO2 0...20.0 mA
Sets the maximum output current. See MAXIMUM AO1 above.
1512 [FILTER AO2 0...10.0s
Defines the filter time constant for AO2. See FILTER A0l above.
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Group 16: SYSTEM CONTROLS

This group defines a variety of system level locks, resets and
enables.

Code

Description Range

1601

RUN ENABLE -6...7

Selects the source of the Run enable signal. See the figure on page
214,
0 = NOT SEL — Allows the drive to start without an external Run enable
signal.
1 = pI1 — Defines digital input DI1 as the Run enable signal.
* This digital input must be activated for Run enable.
* If the voltage drops and de-activates this digital input, the drive will
coast to stop and not start until the Run enable signal resumes.
2...6 = DI2...DI6 — Defines digital input DI2...DI6 as the Run enable
signal.
» See DI1 above.
7 = coMM — Assigns the fieldbus Command Word as the source for the
Run enable signal.
* Bit 6 of Command Word 1 (parameter 0301) activates the Run
disable signal.
* See the fieldbus user’s manual for detailed instructions.
-1 = pI1(INV) — Defines an inverted digital input DI1 as the Run enable
signal.
* This digital input must be de-activated for Run enable.
« If this digital input activates, the drive will coast to stop and not start
until the Run enable signal resumes.
-2...-6 = DI2(INV)...DI6(INV) — Defines an inverted digital input DI2...DI6
as the Run enable signal.
» See DI1(INV) above.

1602

PARAMETER LOCK 0...2

Determines if the control panel (operator keypad) can change
parameter values.
* This lock does not limit parameter changes made by macros.
» This lock does not limit parameter changes written by fieldbus inputs.
* This parameter value can be changed only if the correct pass code is
entered. See parameter 1603 PASS CODE.
0 = LOCKED - You cannot use the control panel to change parameter
values.
» The lock can be opened by entering the valid pass code to
parameter 1603.
1 = OPEN — You can use the control panel to change parameter values.
2 = NOT SAVED — You can use the control panel to change parameter
values, but they are not stored in permanent memory.
» Set parameter 1607 PARAM SAVE to 1 (SAVE) to store changed

parameter values to memory.
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1603 |PASS CODE 0...65535
Entering the correct pass code allows you to change the parameter
lock.
» See parameter 1602 above.
» Code 358 allows you to change the value of parameter 1602 once.
» This entry reverts back to 0 automatically.
1604 |[FAULT RESET SEL -6...8
Selects the source for the fault reset signal. The signal resets the drive
after a fault trip if the cause of the fault no longer exists.
0 = KEYPAD — Defines the control panel as the only fault reset source.
 Fault reset is always possible with control panel.
1 = pI1 — Defines digital input DI1 as a fault reset source.
* Activating the digital input resets the drive.
2...6 = DI2...DI6 — Defines digital input DI2...DI6 as a fault reset source.
» See DIl above.
7 = START/STOP — Defines the Stop command as a fault reset source.
» Do not use this option when fielbus communication provides the
start, stop and direction commands.
8 = comm — Defines the fieldbus as a fault reset source.
» The Command Word is supplied through fieldbus communication.
» The bit 4 of Command Word 1 (parameter 0301) resets the drive.
-1 = pI1(INV) — Defines an inverted digital input DI1 as a fault reset
source.
 De-activating the digital input resets the drive.
-2...-6 = DI2(INV)...DI6(INV) — Defines an inverted digital input DI2...DI6
as a fault reset source.
» See DI1(INV) above.
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Description Range

1605

USER PAR SET CHG -6...6

Defines control for changing the User Parameter Set.

» See parameter 9902 APPLIC MACRO.

* The drive must be stopped to change User Parameter Sets.
» During a change, the drive will not start.

Note: Always save the User Parameter Set after changing any
parameter settings or performing a motor identification.

* Whenever the power is cycled, or parameter 9902 APPLIC MACRO is
changed, the drive loads the last settings saved. Any unsaved
changes to a user parameter set are lost.

Note: The value of this parameter (1605) is not included in the User
Parameter Sets, and it does not change if User Parameter Sets change.

Note: You can use a relay output to supervise the selection of User
Parameter Set 2.

» See parameter 1401.
0 = NOT SEL — Defines the control panel (operator keypad) as the only
control for changing User Parameter Sets (using parameter 9902).
1 = DIl — Defines digital input DI1 as a control for changing User
Parameter Sets.
* The drive loads User Parameter Set 1 on the falling edge of the
digital input.
» The drive loads User Parameter Set 2 on the rising edge of the
digital input.
» The User Parameter Set changes only when the drive is stopped.
2...6 = DI2...DI6 — Defines digital input DI2...DI6 as the control for
changing User Parameter Sets.
» See DI1 above.
-1 = pI1(INV) — Defines an inverted digital input DI1 as a control for
changing User Parameter Sets.
» The drive loads User Parameter Set 1 on the rising edge of the
digital input.
* The drive loads User Parameter Set 2 on the falling edge of the
digital input.
» The User Parameter Set changes only when the drive is stopped.
-2...-6 = DI2(INV)...DI6(INV) — Defines an inverted digital input DI2...DI6
as a control for changing User Parameter Sets.
» See DI1(INV) above.
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1606 [LOCAL LOCK -6...8

Defines control for the use of the HAND mode. The HAND mode allows

drive control from the control panel (operator keypad).
* When LOCAL LOCK is active, the control panel cannot change from

the AUTO mode to the HAND mode.

0 = NOT SEL — Disables the lock. The control panel can select HAND and
control the drive.

Note: The OFF key always stops the drive, regardless of the parameter
1606 LOCAL LOCK value.
If LOCAL LOCK is active and the drive is in the AUTO mode when the
OFF key is pressed, the drive remains in the AUTO mode but coasts
to stop and shows alarm 2017 OFF BUTTON on the control panel
display. (This alarm is shown on the control panel only; it is not
indicated by relay outputs.) Press the AUTO key to restart the drive.

Note: If the drive is in the OFF or HAND mode and LOCAL LOCK is
activated (e.g. from the control panel or through a digital input),
control from the control panel is still possible until the drive is set to
the AUTO mode. It is not until then that LOCAL LOCK becomes
effective, disabling changing from from the AUTO mode to the OFF or
HAND mode by pressing the OFF or HAND key.

1 = DI1 — Defines digital input DI1 as the control for setting the local lock.
* Activating the digital input locks out local control.
 De-activating the digital input enables the HAND selection.

2...6 =DI2...DI6 — Defines digital input DI2...DI6 as the control for setting
the local lock.
» See DI1 above.

7 = ON — Sets the lock. The control panel cannot select HAND, and
cannot control the drive.

8 = coMm — Defines bit 14 of Command Word 1 (parameter 0301) as the
control for setting the local lock.
» The Command Word is supplied through fieldbus communication.

-1 = pI1(INV) — Defines an inverted digital input DI1 as the control for
setting the local lock.
 De-activating the digital input locks out local control.
* Activating the digital input enables the HAND selection.

-2...-6 = DI2(INV)...DI6(INV) — Defines an inverted digital input DI2...DI6
as the control for setting the local lock.
» See DI1(INV) above.
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Description Range

1607

PARAM SAVE 0=DONE, 1=SAVE

Saves all altered parameters to permanent memory.

» Parameters altered through a fieldbus are not automatically saved to
permanent memory. To save, you must use this parameter.

» If 1602 PARAMETER LOCK = 2 (NOT SAVED), parameters altered from
the control panel (operator keypad) are not saved. To save, you must
use this parameter.

* If 1602 PARAMETER LOCK = 1 (OPEN), parameters altered from the
control panel are stored immediately to permanent memory.

0 = DONE — Value changes automatically when all parameters are
saved.

1 = SAVE... — Saves altered parameters to permanent memaory.

1608

START ENABLE 1 -6...7

Selects the source of the Start enable 1 signal. See the figure on page
214,

Note: Start enable functionality differs from the Run enable
functionality.

0 = NOT SEL — Allows the drive to start without an external Start enable
signal.
1 = DIl — Defines digital input DI1 as the Start enable 1 signal.

* This digital input must be activated for Start enable 1 signal.

* If the voltage drops and de-activates this digital input, the drive will
coast to stop and show alarm 2021 on the control panel display. The
drive will not start until Start enable 1 signal resumes.

2...6 = DI2...DI6 — Defines digital input DI2...DI6 as the Start enable 1
signal.

» See DI1 above.

7 = coMM — Assigns the fieldbus Command Word as the source for the

Start enable 1 signal.

* Bit 2 of Command Word 2 (parameter 0302) activates the Start
disable 1 signal.

* See the fieldbus user’s manual for detailed instructions.

-1 = piI1(INV) — Defines an inverted digital input DI1 as the Start enable 1
signal.

-2...-6 = DI2 (INV)...DI6(INV) — Defines an inverted digital input DI2...DI6
as the Start enable 1 signal.

» See DI1 (INV) above.
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Code [Description

Range

Drive started

Relay

de-energised

Damper
closed

|
1 Relay energised

Damper open

Damper
opening
time

Damper
closed

1 Dampér

closing
time

I Acceleration '
time
(par 2202)

Drive coasts !
to stop

START/STOP
COMMAND
(Group 10:
START/STOP/
DIR)

START ENABLE
SIGNAL
(parameters
1608 &1609)

STARTED
RELAY STATUS
(Group 14: RE-
LAY OUTPUTS)

DAMPER
STATUS

RUN ENABLE
SIGNAL from the
damper end
switch when the
damper is fully
opened.
(parameter 1601)

MOTOR STATUS
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Description Range

1609

START ENABLE 2 -6...7
Selects the source of the Start enable 2 signal.

Note: Start enable functionality differs from the Run enable
functionality.

0 = NOT SEL — Allows the drive to start without an external Start enable
signal.
1 = DIl — Defines digital input DI1 as the Start enable 2 signal.

* This digital input must be activated for Start enable 2 signal.

* If the voltage drops and de-activates this digital input, the drive will
coast to stop and show alarm 2022 on the control panel display. The
drive will not start until the Start enable 2 signal resumes.

2...6 = DI2...DI6 — Defines digital input DI2...DI6 as the Start enable 2
signal.

» See DI1 above.

7 = coMM — Assigns the fieldbus Command Word as the source for the

Start enable 2 signal.

* Bit 3 of Command Word 2 (parameter 0302) activates the Start
disable 2 signal.

* See the fieldbus user’s manual for detailed instructions.

-1 = piI1(INV) — Defines an inverted digital input DI1 as the Start enable 2
signal.

-2...-6 = DI2 (INV)...DI6(INV) — Defines an inverted digital input DI2...DI6
as the Start enable 2 signal.

» See DI1 (INV) above.

1610

DISPLAY ALARMS 0=NO, 1=YES

Controls the visibility of the following alarms:
* 2001 OVERCURRENT
» 2002 OVERVOLTAGE
» 2003 UNDERVOLTAGE
» 2009 DEVICE OVERTEMP

For more information, see section Alarm listing on page 381.
0 = NO — The above alarms are suppressed.

1 = YEs — All of the above alarms are enabled.
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Description Range

1611

PARAMETER VIEW O=DEFAULT,
1=FLASHDROP
Selects the parameter view, i.e. which parameters are shown.

Note: This parameter is visible only when it is activated by the optional

FlashDrop device. The FlashDrop is designed for fast copying of

parameters to unpowered drives. It allows easy customizing of the

parameter list, e.g. selected parameters can be hidden. For more

information, see MFDT-01 FlashDrop User’s Manual (3AFE68591074

[English]).

FlashDrop parameter values are activated by setting parameter 9902 to

31 (LOAD FD SET).

0 = DEFAULT — Complete long and short parameter lists are shown.

1 = FLASHDROP — FlashDrop parameter list is shown. Does not include
short parameter list. Parameters that are hidden by the FlashDrop
device are not visible.

1612

FAN CONTROL 0=AUTO,
1=0ON
Selects drive cooling fan control. Can be used to mitigate DC voltage
fluctuations.
0 = AUTO — Fan is controlled automatically (default).
1 = ON — Fan is always forced on.

1613

FAULT RESET 0=DEFAULT,
1=RESET NOW

Allows to reset faults with a parameter. Can be used to reset faults from
remote monitoring systems that have access to drive parameters.

0 = DEFAULT — Fault is not reset (default)

1 = RESET NOW — Resets fault.
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Group 17: OVERRIDE

This group defines the source for the override activation signal,
the override speed/frequency and pass code and how the
override is enabled and disabled.

The override feature can be used e.g. in fire situations.

When the override DI is activated, the drive stops and then
accelerates to the preset speed or frequency. When the Dl is
deactivated, the drive stops and reboots. If the start command,
Run enable and Start enable are active in the AUTO mode, the
drive starts automatically and continues normally after override
mode. In the HAND mode, the drive returns to the OFF mode.

When override is active:

* Drive runs at preset speed.

» Drive ignores all keypad commands.

* Drive ignores all commands from communication links.

» Drive ignores all digital inputs except override activation/
deactivation, Run enable and Start enable.

* Drive displays alarm message “2020 OVERRIDE”.

The following faults are ignored:

3 DEV OVERTEMP
DC UNDERVOLT
All1 LOSS

Al2 LOSS

MOT OVERTEMP
10 | PANEL LOSS

12 | MOTOR STALL
14 | EXT FAULT 1

15 | EXT FAULT 2

18 | THERM FAIL

21 | CURR MEAS

22 | SUPPLY PHASE
24 | OVERSPEED

28 | SERIAL 1 ERR
29 | EFB CON FILE
30 | FORCE TRIP

31 |EFB1

O 0| N| O
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32 |EFB2
33 |EFB3
34 | MOTOR PHASE

37

CB OVERTEMP

38

USER LOAD CURVE

1000 | PAR HZRPM

1001 | PAR PFA REF NEG

1003 | PAR Al SCALE

1004 | PAR AO SCALE

1006 | PAR EXT RO

1007 | PAR FIELDBUS MISSING

1008 | PAR PFA MODE

1016 | PAR USER LOAD C

Commissioning the override mode:

1.

4.
5.

Enter the parameters in all groups as needed, except group
17.

Select the digital input that will activate override mode

(P 1701).

Enter the frequency or speed reference for override mode
(P 1702 or P 1703) according to the motor control mode

(P 9904).

Enter the pass code [P 1704 (358)].

Enable the override mode (P 1705).

Changing the override parameters:

1.

w

If override mode is already enabled, disable it:

» Enter the pass code (P 1704).

» Disable the override mode (P 1705).

If needed, load the override parameter set (P 9902).
Change the parameters as needed, except group 17.
Change the parameters in group 17 as needed:

» Digital input for override mode (P 1701).

* Frequency or speed reference (P 1702 or P 1703).
Enter the pass code (P 1704).

Enable the override mode (P 1705). The drive replaces the
override parameter set with new values of all parameters.
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1701 |OVERRIDE SEL -6...6

Selects the source of the override activation signal.

0 = NOT SEL — Override activation signal not selected.

1 = DIl — Defines digital input DI1 as the override activation signal.

* This digital input must be activated for override activation signal.

2...6 = DI2...DI6 — Defines digital input DI2...DI6 as the override
activation signal.

» See DI1 above.

-1 = pI1(INV) — Defines an inverted digital input DI1 as the override
activation signal.

-2...-6 = DI2 (INV)...DI6(INV) — Defines an inverted digital input DI2...DI6
as the override activation signal.

» See DI1 (INV) above.
1702 |OVERRIDE FREQ 0...500 Hz

Defines a preset frequency for the override. The direction of rotation is

defined by parameter 1003.

Note: Set this value if motor control mode (parameter 9904) is

SCALAR:FREQ (3).

1703 |OVERRIDE SPEED 0...30.000 rpm

Defines a preset speed for the override. The direction of rotation is

defined by parameter 1003.

Note: Set this value if motor control mode (parameter 9904) is

VECTOR:SPEED (1).

1704 |OVERRIDE PASS CODE 0...65535

Entering the correct pass code unlocks parameter 1705 for one change.

» Enter the pass code always before changing the value of parameter
1705.

» See parameter 1705 below.

* The pass code is 358.

* The entry reverts back to zero automatically.

1705 |OVERRIDE ENABLE 0...2

Selects whether the override is enabled or disabled.

0 = OFF — Override disabled.

1 = OoN — Override enabled.

* When enabled, the drive stores the values of all parameters into an
override parameter set (see parameter 9902) and the parameters in
group 17 will be write protected (except parameter 1704). To change
the other parameters in group 17, override has to be disabled.

2 = LOAD — Loads the saved override set into use (as an active
parameter set).
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Description Range

1706

OVERRIDE DIR -6...7

Selects the source of the override direction signal.

0 = FORWARD — Assigns forward as the override direction.

1 = pI1 — Defines digital input DI1 as the override direction signal.
 De-activating the digital input selects the forward direction.
* Activating the digital input selects the reverse direction.

2...6 =DI2...DI6 — Defines digital input DI2...DI6 as the override direction
signal.
» See DIl above.

7 = REVERSE — Assigns reverse as the override direction.

-1 = pI1(INV) — Defines an inverted digital input DI1 as the override
direction signal.
* Activating the digital input selects the forward direction.
 De-activating the digital input selects the reverse direction.

-2...-6 = DI2(INV)...DI6(INV) — Defines an inverted digital input DI2...DI6
as the override direction signal.
» See DI1(INV) above.

1707

OVERRIDE REF 1=CONSTANT, 2=PID

Selects the source of the override reference.

1 = CONSTANT — Selects a preset frequency or speed for the override.
The frequency value is defined by parameter 1702 OVERRIDE FREQ
and the speed value by parameter 1703 OVERRIDE SPEED.

2 = PID — The reference is taken from the PID output, see group 40
PROCESS PID SET 1.

* Note: The following conditions must be met when using PID in the
override mode:
* PID1 set point (parameter 4010 SET POINT SEL) can be either A1, A2
Or INTERNAL.
* PID1 parameter set 1 must be active (parameter 4027 PID 1 PARAM
SET = SET 1).
 Override direction (parameter 1706 OVERRIDE DIR) can be either
0 (FORWARD) or 7 (REVERSE).
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Group 20: LIMITS

This group defines minimum and maximum limits to be followed
in driving the motor — speed, frequency, current, torque, etc.

Code |Description Range
2001 (MINIMUM SPEED -30000...30000 rpm
Defines the minimum speed (rpm) allowed.
* A positive (or zero) minimum speed value defines two ranges, one
positive and one negative.
* A negative minimum speed value defines one speed range.
» See the figure.
Speed 2001 value is < 0
P 2002
S Il
0 peed range allowed J Time
P 2001
Speed 2001 valueis >0
P 2002
Speed range allowed
P 2001 .
0 p Time
-(P 2001)
Speed range allowed
-(P 2002)
2002 IMAXIMUM SPEED 0...30000 rpm
Defines the maximum speed (rpm) allowed.
2003 IMAX CURRENT depends on drive type

Defines the maximum output current (A) supplied by the drive to the
motor.
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Description Range

2006

UNDERVOLT CTRL 0...2

Sets the DC undervoltage controller on or off. When on:

« If the DC bus voltage drops due to loss of input power, the

undervoltage controller decreases the motor speed in order to keep

the DC bus voltage above the lower limit.

* When the motor speed decreases, the inertia of the load causes

regeneration back into the drive, keeping the DC bus charged, and

preventing an undervoltage trip.

* The DC undervoltage controller increases power loss ride-through on

systems with a high inertia, such as a centrifuge or a fan.

0 = DISABLE — Disables controller.

1 = ENABLE(TIME) — Enables controller with a 500 ms time limit for the
operation.

2 = ENABLE — Enables controller without a maximum time limit for the
operation.

2007

MINIMUM FREQ -500...500 Hz

Defines the minimum limit for the drive output frequency.

» A positive or zero minimum speed value defines two ranges, one
positive and one negative.

* A negative minimum speed value defines one speed range.

» See the figure.

Note: Keep MINIMUM FREQ < MAXIMUM FREQ.

Freq 2007 value is < 0
P 2008

Frequency range allowed
0 i y g ,Time

P 2007

Freq 2007 value is >0
P 2008

Frequency range allowed

P 2007 )
0 > Time

-(P 2007)

Frequency range allowed

-(P 2008)

2008

MAXIMUM FREQ 0...500 Hz
Defines the maximum limit for the drive output frequency.
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Code

Description Range

2013

MIN TORQUE SEL -6...7

Defines control of the selection between two minimum torque limits

(2015 MIN TORQUE 1 and 2016 MIN TORQUE 2).

0 = MIN TORQUE 1 — Selects 2015 MIN TORQUE 1 as the minimum limit
used.

1 = DIl — Defines digital input DI1 as the control for selecting the
minimum limit used.
* Activating the digital input selects MIN TORQUE 2 value.
 De-activating the digital input selects MIN TORQUE 1 value.

2...6 = DI2...DI6 — Defines digital input DI2...DI6 as the control for
selecting the minimum limit used.
» See DI1 above.

7 = coMM — Defines bit 15 of Command Word 1 (parameter 0301) as the
control for selecting the minimum limit used.
* The Command Word is supplied through fieldbus communication.

-1 = pI1(INV) — Defines an inverted digital input DI1 as the control for
selecting the minimum limit used.
* Activating the digital input selects MIN TORQUE 1 value.
 De-activating the digital input selects MIN TORQUE 2 value.

-2...-6 = DI2(INV)...DI6(INV) — Defines an inverted digital input DI2...DI6
as the control for selecting the minimum limit used.
» See DI1(INV) above.

2014

MAX TORQUE SEL -6...7

Defines control of the selection between two maximum torque limits

(2017 MAX TORQUE 1 and 2018 MAX TORQUE 2).

0 = MAX TORQUE 1 — Selects 2017 MAX TORQUE 1 as the maximum limit
used.

1 = DIl — Defines digital input DI1 as the control for selecting the
maximum limit used.
* Activating the digital input selects MAX TORQUE 2 value.
 De-activating the digital input selects MAX TORQUE 1 value.

2...6 = DI2...DI6 — Defines digital input DI2...DI6 as the control for
selecting the maximum limit used.
» See DI1 above.

7 = coMM — Defines bit 15 of Command Word 1 (parameter 0301) as the
control for selecting the maximum limit used.
* The Command Word is supplied through fieldbus communication.

-1 = pI1(INV) — Defines an inverted digital input dil as the control for
selecting the maximum limit used.
* Activating the digital input selects MAX TORQUE 1 value.
 De-activating the digital input selects MAX TORQUE 2 value.

-2...-6 = DI2(INV)...DI6(INV) — Defines an inverted digital input DI2...DI6
as the control for selecting the maximum limit used.
» See DI1(INV) above.

2015

MIN TORQUE 1 -600.0...0%

Sets the first minimum limit for torque (%). Value is a percentage of the
motor nominal torque.
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Description Range

2016

MIN TORQUE 2 -600.0...0%

Sets the second minimum limit for torque (%). Value is a percentage of
the motor nominal torque.

2017 MAX TORQUE 1 0...600.0%
Sets the first maximum limit for torque (%). Value is a percentage of the
motor nominal torque.

2018 [MAX TORQUE 2 0...600.0%
Sets the second maximum limit for torque (%). Value is a percentage of
the motor nominal torque.
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Group 21: START/STOP

This group defines how the motor starts and stops. The ACH550
supports several start and stop modes.

Code

Description Range

2101

START FUNCTION 1...8

Selects the motor start method. The valid options depend on the value
of parameter 9904 MOTOR CTRL MODE.
1 = AUTO — Selects the automatic start mode.
* VECTOR:SPEED mode: Optimal start in most cases. Flying start
function to a rotating axis and start at zero speed.
* SCALAR:FREQ mode: Immediate start from zero frequency.
2 = DC MAGN — Selects the DC Magnetising start mode. Identical to
selection 8 = RAMP.

Note: The DC Magnetising start mode cannot start a rotating motor.

Note: The drive starts when the set pre-magnetising time (parameter
2103 DC MAGN TIME) has passed, even if motor magnetisation is not
complete.

* VECTOR:SPEED mode: Magnetises the motor within the time
determined by parameter 2103 DC MAGN TIME using DC current. The
normal control is released exactly after the magnetising time. This
selection guarantees the highest possible break-away torque.

* SCALAR:FREQ mode: Magnetises the motor within the time
determined by the parameter 2103 bC MAGN TIME using DC current.
The normal control is released exactly after the magnetising time.

3 = SCALAR FLYST — Selects the flying start mode. SCALAR:FREQ mode
only.

» The drive will automatically select the correct output frequency to
start a rotating motor. Useful if the motor is already rotating and the
drive will start smoothly at the current frequency.

» Cannot be used in multimotor systems.

4 = TORQ BOOST — Selects the automatic torque boost mode.

SCALAR:FREQ mode only.

» May be necessary in drives with high starting torque.

» Torque boost is only applied at start, ending when the output
frequency exceeds 20 Hz or when output frequency is equal to
reference.

* In the beginning the motor magnetises within the time determined
by the parameter 2103 bC MAGN TIME using DC current.

» See parameter 2110 TORQ BOOST CURR.

5 = FLY + BOOST — Selects both the flying start and the torque boost
mode. SCALAR:FREQ mode only.

* Flying start routine is performed first and the motor is magnetised. If
the speed is found to be zero, the torque boost is done.

8 = RAMP — Immediate start from zero frequency.
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2102

STOP FUNCTION 1=COAST, 2=RAMP

Selects the motor stop method.
1 = COAST — Selects cutting off the motor power as the stop method.
The motor coasts to stop.
2 = RAMP — Selects using a deceleration ramp.
» Deceleration ramp is defined by 2203 DECELER TIME 1 or 2206
DECELER TIME 2 (whichever is active).

2103 [DC MAGN TIME 0...10s
Defines the pre-magnetising time for the DC Magnetising start mode.
» Use parameter 2101 to select the start mode.
» After the start command, the drive pre-magnetises the motor for the
time defined here, and then starts the motor.
» Set the pre-magnetising time just long enough to allow full motor
magnetisation. Too long a time heats the motor excessively.
2104 DC HOLD CTL 0=NOT SEL,
2=DC BRAKING
Selects whether DC current is used for braking.
0 = NOT SEL — Disables the DC current operation.
2 = DC BRAKING — Enables the DC injection braking.
» Enables DC injection braking Motor
after modulation has stopped. speed
o If parameter 2102 sTOP
FUNCTION is 1 (COAST), braking
is applied after start is
removed.
* If parameter 2102 sTOP Ref
FUNCTION is 2 (RAMP), braking
is applied after ramp.
DC hold
speed
2105 [DC HOLD SPEED 0...360 rpm
Sets the speed for DC Hold. Requires that parameter 2104 DC HOLD CTL
=1 (DC HOLD).
2106 [DC CURR REF 0...100%
Defines the DC current control reference as a percentage of parameter
9906 MOTOR NOM CURR.
2107 [DC BRAKE TIME 0...250 s
Defines the DC brake time after modulation has stopped, if parameter
2104 is 2 (DC BRAKING).
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Code |Description Range
2108 |START INHIBIT 0=0OFF, 1=ON
Sets the Start inhibit function on or off. The Start inhibit function ignores
a pending start command in the following situation (a new start
command is required):
» The fault is removed and reset. This can be done manually through
control panel, I/O or serial communication, or by automatic reset
(Group 31: AUTOMATIC RESET).
0 = OoFF — Disables the Start inhibit function.
1 = ON — Enables the Start inhibit function.
2109 EMERG STOP SEL -6...6
Defines control of the Emergency stop command. When activated:
» Emergency stop decelerates the motor using the emergency stop
ramp (parameter 2208 EMERG DEC TIME).
* Requires an external stop command and removal of the Emergency
stop command before the drive can restart.
0 = NOT SEL — Disables the Emergency stop function through digital
inputs.
1 = DIl — Defines digital input DI1 as the control for the Emergency stop
command.
* Activating the digital input issues an Emergency stop command.
 De-activating the digital input removes the Emergency stop
command.
2...6 = DI2...DI6 — Defines digital input DI2...DI6 as the control for the
Emergency stop command.
» See DI1 above.
-1 = piI1(INV) — Defines an inverted digital input DI1 as the control for the
Emergency stop command.
 De-activating the digital input issues an Emergency stop command.
* Activating the digital input removes the Emergency stop command.
-2...-6 = DI2(INV)...DI6(INV) — Defines an inverted digital input DI2...DI6
as the control for the Emergency stop command.
» See DI1(INV) above.
2110 [TORQ BOOST CURR 0...300%
Sets the maximum supplied current during the torque boost.
» See parameter 2101 START FUNCTION.
2113 |START DELAY 0.00...60.00 s
Defines the Start delay. After the conditions for start have been fulfilled,
the drive waits until the delay has elapsed and then starts the motor.
Start delay can be used with all start modes.
» If START DELAY = zero, the delay is disabled.
* During the Start delay, alarm 2028 START DELAY is shown.
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Group 22: ACCEL/DECEL

This group defines ramps that control the rate of acceleration
and deceleration. You define these ramps as a pair, one for
acceleration and one for deceleration. You can define two pairs
of ramps and use a digital input to select one of these.

Code |Description Range

2201 |[ACC/DEC 1/2 SEL -6...6

Defines control for selection of acceleration/deceleration ramps.

* Ramps are defined in pairs, with one ramp for acceleration and one
ramp for deceleration.

» See below for the ramp definition parameters.

0 = NOT SEL — Disables selection, the first ramp pair is used.

1 = pI1 — Defines digital input DI1 as the control for ramp pair selection.
* Activating the digital input selects ramp pair 2.
 De-activating the digital input selects ramp pair 1.

2...6 = DI2...DI6 — Defines digital input DI2...DI6 as the control for ramp
pair selection.

» See DI1 above.
7 = coMM — Defines bit 10 of Command Word 1 (parameter 0301) as the
control for ramp pair selection.

*The command word is supplied through fieldbus communication.
-1 = pI1(INV) — Defines an inverted digital input DI1 as the control for

ramp pair selection.
 De-activating the digital input selects ramp pair 2.
* Activating the digital input selects ramp pair 1.
-2...-6 = DI2(INV)...DI6(INV) — Defines an inverted digital input DI2...DI6
as the control for ramp pair selection.
» See DI1(INV) above.

2202 |ACCELER TIME 1 0.0...1800 s

Sets the acceleration time for zero to maximum frequency for ramp
pair 1. See A in the figure for parameter 2204.

» Actual acceleration time also depends on 2204 RAMP SHAPE 1.

* See 2008 MAXIMUM FREQ.

2203 [DECELER TIME 1 0.0...1800 s
Sets the deceleration time for maximum frequency to zero for ramp
pair 1.

» Actual deceleration time also depends on 2204 RAMP SHAPE 1.
* See 2008 MAXIMUM FREQ.
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Code |Description Range

2204 |RAMP SHAPE 1 0=LINEAR, 0.1...1000.0 s
Selects the shape of the acceleration/
deceleration ramp for ramp pair 1. max A Linear
See B in the figure. FREQ | — —+——

» Shape is defined as a ramp, unless
additional time is specified here to |
reach the maximum frequency. A |
longer time provides a softer —>|<— B (=0)
transition at each end of the slope.

The shape becomes an s-curve. | > T
* Rule of thumb: 1/5 is a suitable |
relation between the ramp shape MAX A S-curve|
time and the acceleration ramp FREQ | '
time. |
0.0 = LINEAR — Specifies linear | |
acceleration/deceleration ramps for |
ramp pair 1. |
0.1...1000.0 — Specifies s-curve —»lp |<_
acceleration/deceleration ramps for | e
ramp pair 1. - A-—>
A = 2202 ACCELERATION TIME
B = 2204 RAMP SHAPE
2205 |ACCELER TIME 2 0.0...1800 s
Sets the acceleration time for zero to maximum frequency for ramp
pair 2.
» See 2202 ACCELER TIME 1.
2206 [DECELER TIME 2 20.0...1800 s
Sets the deceleration time for maximum frequency to zero for ramp
pair 2.
» See 2203 DECELER TIME 1.
2207 RAMP SHAPE 2 0=LINEAR, 0.0...1000.0 s

Selects the shape of the acceleration/deceleration ramp for ramp pair 2.
» See 2204 RAMP SHAPE 1.

2208 [EMERG DEC TIME 0.0...1800 s
Sets the deceleration time for maximum frequency to zero for an
emergency.

» See parameter 2109 EMERG STOP SEL.
 Ramp is linear.
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Code

Description Range

2209

RAMP INPUT 0 -6...7

Defines control for forcing the speed to 0 with the currently used
deceleration ramp (see parameters 2203 DECELER TIME 1 and 2206
DECELER TIME 2).
0 = NOT SEL — Not selected.
1 = DIl — Defines digital input DI1 as the control for forcing the speed
to 0.
* Activating the digital input forces the speed to 0, after which the
speed will stay at 0.
 De-activating the digital input: speed control resumes normal
operation.
2...6 =DI2...DI6 — Defines digital input DI2...DI6 as the control for forcing
the speed to 0.
» See DIl above.
7 = comm — Defines bit 13 of the Command Word 1 as the control for
forcing the speed to O.
*The command word is supplied through fieldbus communication.

* The Command Word is parameter 0301.
-1 = DI1(INV) — Defines inverted digital input DI1 as the control for forcing

the speed to 0.

 De-activating the digital input forces the speed to O.

* Activating the digital input: speed control resumes normal operation.
-2...-6 = DI2(INV)...DI6(INV) — Defines an inverted digital input DI2...DI6

as the control for forcing the speed to O.

» See DI1(INV) above.
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Group 23: SPEED CONTROL

This group defines variables used for speed control operation.

Code |Description Range

2301 |PROP GAIN 0.00...200.0

Sets the relative gain for the speed controller.

» Larger values may cause speed oscillation.

» The figure shows the speed controller output after an error step (error
remains constant).

Note: You can use parameter 2305 AUTOTUNE RUN to automatically set
the proportional gain.

Kp=Gain=1

T, = Integration time =0

Tp= Derivation time = 0
% A

Error value

Controller output
Controller P

1
|

output = " e = Error value
Kp-e I
|
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Code

Description Range

2302

INTEGRATION TIME 0...600.00 s

Sets the integration time for the speed controller.

* The integration time defines the rate at which the controller output
changes for a constant error value.

» Shorter integration times correct continuous errors faster.

» Control becomes unstable if the integration time is too short.

» The figure shows the speed controller output after an error step (error
remains constant).

Note: You can use parameter 2305 AUTOTUNE RUN to automatically set
the integration time.

Kp=Gain =1

T, = Integration time > 0

Tp= Derivation time =0

o A Controller output
Kp " e <
I :
Kp - €n | : e = Error value
| | .
I I
N J >
Y
T
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Code

Description Range

2303

DERIVATION TIME 0...10000 ms
Sets the derivation time for the speed controller.
» Derivative action makes the control more responsive to error value

changes.
» The longer the derivation time, the more the speed controller output is

boosted during the change.
 |f the derivation time is set to zero, the controller works as a PI
controller, otherwise as a PID controller.

The figure below shows the speed controller output after an error step
when the error remains constant.

Kp = Gain=1

T, = Integration time >0

Tp = Derivation time > 0

Ts = Sample time period =2 ms

Ae = Error value change between two samples

_____ A_ [ —
Ae I\ . Controller output
K - TD = 1
P Ts Kp -e I
, 7 ' Error value
__________ A
Kp -e : e = Error value
' t
>
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Code

Description

Range

2304

ACC COMPENSATION

0...600.00 s

Sets the derivation time for acceleration compensation.

Adding a derivative of the reference to the output of the speed
controller compensates for inertia during acceleration.

2303 DERIVATION TIME describes the principle of the derivative action.
Rule of thumb: Set this parameter between 50 and 100% of the sum
of the mechanical time constants for the motor and the driven

machine.

The figure shows the speed responses when a high-inertia load is
accelerated along a ramp.

%

%

No acceleration compensation

v~

1

A

— — — Speed reference
—— Actual speed

t
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Code

Description Range

2305

AUTOTUNE RUN 0=0OFF, 1=ON

Starts automatic tuning of the speed controller.

0 = oFr — Disables the Autotune creation process. (Does not disable the
operation of Autotune settings.)

1 = ON — Activates speed controller autotuning. Automatically reverts to
OFF.

Procedure:

Note: The motor load must be connected.

* Run the motor at a constant speed of 20 to 40% of the rated speed.

» Change the autotuning parameter 2305 to ON.
The drive:
* Accelerates the motor.

* Calculates values for proportional gain and integration time.
» Changes parameters 2301 and 2302 to these values.

* Resets 2305 to OFF.
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Group 25: CRITICAL SPEEDS

This group defines up to three critical speeds or ranges of
speeds that are to be avoided due, for example, to mechanical
resonance problems at certain speeds.

Code

Description Range

2501

CRIT SPEED SEL 0=0OFF, 1=ON

Sets the critical speeds function on or off. The critical speed function
avoids specific speed ranges.

0 = oFr — Disables the critical speeds function.

1 = ON — Enables the critical speeds function.

Example: To avoid speeds at which a fan system vibrates badly:

» Determine problem speed ranges. Assume they are found to be
18...23 Hz and 46...52 Hz.

Set 2501 CRIT SPEED SEL = 1.

Set 2502 CRIT SPEED 1 LO = 18 Hz.

Set 2503 CRIT SPEED 1 HI = 23 Hz.

Set 2504 CRIT SPEED 2 LO = 46 Hz.

Set 2505 CRIT SPEED 2 HI = 52 Hz.

fout
put
A

52 | _ ______
46 ]

|

23 | _ _ _
18_ Y A

— — » frer (H2)
fir fin oo fon
18 23 46 52

2502

CRIT SPEED 1 LO 0...30000 rpm /
0...500 Hz

Sets the minimum limit for critical speed range 1.

* The value must be less than or equal to 2503 CRIT SPEED 1 Hl.

 Units are rpm, unless 9904 MOTOR CTRL MODE = 3 (SCALAR:FREQ), in
which case units are Hz.

2503

CRIT SPEED 1 HI 0...30000 rpm /
0...500 Hz

Sets the maximum limit for critical speed range 1.

* The value must be greater than or equal to 2502 CRIT SPEED 1 LO.

* Units are rpm, unless 9904 MOTOR CTRL MODE = 3 (SCALAR:FREQ), in
which case units are Hz.
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Code |Description Range
2504 |CRIT SPEED 2 LO 0...30000 rpm /
0...500 Hz
Sets the minimum limit for critical speed range 2.
» See parameter 2502.
2505 |CRIT SPEED 2 HI 0...30000 rpm /
0...500 Hz
Sets the maximum limit for critical speed range 2.
» See parameter 2503.
2506 |CRIT SPEED 3LO 0...30000 rpm /
0...500 Hz
Sets the minimum limit for critical speed range 3.
» See parameter 2502.
2507 |CRIT SPEED 3 HI 0...30000 rpm /
0...500 Hz
Sets the maximum limit for critical speed range 3.
» See parameter 2503.
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Group 26: MOTOR CONTROL

This group defines variables used for motor control.

Code

Description Range

2601

FLUX OPT ENABLE 0=0OFF, 1=ON

Changes the magnitude of the flux depending on the actual load. Flux
Optimization can reduce the total energy consumption and noise, and it
should be enabled for drives that usually operate below nominal load.
0 = oFfr — Disables the feature.

1 = ON — Enables the feature.

2602

FLUX BRAKING 0=0OFF, 1=ON

Provides faster deceleration by raising the level of magnetisation in the

motor when needed, instead of limiting the deceleration ramp. By

increasing the flux in the motor, the energy of the mechanical system is

changed to thermal energy in the motor.

* The flux braking works in vector control mode only, i.e. when
parameter 9904 MOTOR CTRL MODE = 1 (VECTOR:SPEED).

0 = oFfF — Disables the feature.

1 = ON — Enables the feature.

Braking
torque (%) Rated motor power
% a — , , (1) 2.2 kW
120%a Without flux braking 2) 15 kW
(3) 37 kw
80 1-- (4) 75 kW
(5) 250 kW

40 A

5 10 20 30 40 50
f (Hz)

80 -

40

238

Parameter listing and descriptions




ACH550-01 User's Manual

Code

Description Range

2603

IR COMP VOLT 0...100V

Sets the IR compensation voltage used for 0 Hz.

* Requires parameter 9904 MOTOR CTRL MODE = 3 (SCALAR:FREQ).

» Keep IR compensation as low as possible to prevent overheating.
» Typical IR compensation values are:

380...480 V drives
Pn (KW) 3 75 | 15 | 37 | 132
IRcomp (V) | 21 | 18 | 15 | 10 4

* When enabled, IR compensation provides an extra voltage boost to
the motor at low speeds. Use IR compensation, for example, in
applications that require a high breakaway torque.

Motor
voltage

A = IR compensated
B = No compensation

P 2603

f (Hz)

2604

IR COMP FREQ 0...100%

Sets the frequency at which IR compensation is 0 V (in % of motor
frequency).

2605

U/F RATIO 1=LINEAR, 2=SQUARED

Selects the form for the U/f (voltage to frequency) ratio below field
weakening point.

1 = LINEAR — Preferred for constant torque applications.

2 = SQUARED — Preferred for centrifugal pump and fan applications.

(SQUARED is more silent for most operating frequencies.)
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Code

Description Range

2606

SWITCHING FREQ 1,2,4,8,12 kHz

Sets the switching frequency for the drive.

» Higher switching frequencies mean less noise.

* In multimotor systems, do not change the switching frequency from
the default value.

» 12 kHz switching frequency is available in scalar control mode, that is
when parameter 9904 MOTOR CTRL MODE = 3 (SCALAR:FREQ).

» See the availability of switching frequencies for different drive types in
the table below:

Power (kW) | 1 kHz | 2kHz | 4 kHz | 8 kHz |12 kHz*
0.75...37 X X X X X
45...110 X X X X -
132...160 X X X - -

* 12 kHz only in scalar control mode

2607

SWITCH FREQ CTRL 0=0OFF, 1=ON

Activates the switching frequency control. When active, the selection of
parameter 2606 SWITCHING FREQ is limited when the drive internal
temperature increases. See the figure below. This function allows the
highest possible switching frequency at a specific operating point.
Higher switching frequency results in lower acoustic noise.

* In multimotor systems, do no disable (set OFF) the function.

0 = oFfr — The function is disabled.

1 = oN — The switching frequency is limited according to the figure.

fsw
limit

12 kHz

0.75...37 kKW

45...110 kW

8 kHz Drive

: : temperature
AKkHz---5------3-----° .

' ; >
80 °C 90°C 100 °C T

2608

SLIP COMP RATIO 0...200%

Sets gain for slip compensation (in %).

» A squirrel-cage motor slips under load. Increasing the frequency as
the motor torque increases compensates for the slip.

* Requires parameter 9904 MOTOR CTRL MODE = 3 (SCALAR:FREQ).

0 — No slip compensation.

1...200 - Increasing slip compensation. 100% means full slip

compensation.
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Code

Description Range

2609

NOISE SMOOTHING 0=DISABLE, 1=ENABLE

This parameter introduces a random component to the switching
frequency. Noise smoothing distributes the acoustic motor noise over a
range of frequencies instead of a single tonal frequency resulting in
lower peak noise intensity. The random component has an average of
0 Hz. It is added to the switching frequency set by parameter

2606 SWITCHING FREQ. This parameter has no effect if parameter 2606 =
12 kHz.

0 = DISABLE
1 = ENABLE.
2619 |DC STABILIZER 0=DISABLE, 1=ENABLE

Enables or disables the DC voltage stabilizer. The DC stabilizer is used
in scalar control mode to prevent possible voltage oscillations in the
drive DC bus caused by motor load or weak supply network. In case of
voltage variation the drive tunes the frequency reference to stabilize the
DC bus voltage and therefore the load torque oscillation.

0 = DISABLE — Disables DC stabilizer.

1 = ENABLE — Enables DC stabilizer.

2625

OVERMODULATION 0=DISABLE,
1=ENABLE

Enables or disables overmodulation. Disabling overmodulation can help
in some applications in field weakening area.

0 = DISABLE — Disables overmodulation (default).

1 = ENABLE — Enables overmodulation.
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Group 29: MAINTENANCE TRIG

This group defines usage levels and trigger points. When usage
reaches the set trigger point, a notice displayed on the control
panel (operator keypad) signals that maintenance is due.

Code

Description Range

2901

COOLING FAN TRIG 0.0...6553.5 kh

Sets the trigger point for the drive’s cooling fan counter.
» Value is compared to parameter 2902 value.
0.0 — Disables the trigger.

2902

COOLING FAN ACT 0.0...6553.5 kh

Defines the actual value of the drive’s cooling fan counter.

* When parameter 2901 has been set to a non-zero value, the counter
starts.

» When the actual value of the counter exceeds the value defined by
parameter 2901, a maintenance notice is displayed on the panel.

0.0 — Resets the parameter.

2903

REVOLUTION TRIG 0...65535 Mrev

Sets the trigger point for the motor’s accumulated revolutions counter.
* Value is compared to parameter 2904 value.
0 — Disables the trigger.

2904

REVOLUTION ACT 0...6553 Mrev

Defines the actual value of the motor’s accumulated revolutions

counter.

* When parameter 2903 has been set to a non-zero value, the counter
starts.

* When the actual value of the counter exceeds the value defined by
parameter 2903, a maintenance notice is displayed on the panel.

0 — Resets the parameter.

2905

RUN TIME TRIG 0.0...6553.5 kh

Sets the trigger point for the drive’s run time counter.
» Value is compared to parameter 2906 value.
0.0 — Disables the trigger.

2906

RUN TIME ACT 0.0...6553.5 kh

* When parameter 2905 has been set to a non-zero value, the counter
starts.

* When the actual value of the counter exceeds the value defined by
parameter 2905, a maintenance notice is displayed on the panel.

Defines the actual value of the drive’s run time counter.
0.0 — Resets the parameter.
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Code |Description Range
2907 [USER MWh TRIG 0.0...6553.5 MWh
Sets the trigger point for the drive’s accumulated power consumption (in
megawatt hours) counter.
* Value is compared to parameter 2908 value.
0.0 — Disables the trigger.
2908 [USER MWh ACT 0.0...6553.5 MWh

Defines the actual value of the drive’s accumulated power consumption

(in megawatt hours) counter.

* When parameter 2907 has been set to a non-zero value, the counter
starts.

* When the actual value of the counter exceeds the value defined by
parameter 2907, a maintenance notice is displayed on the panel.

0.0 — Resets the parameter.
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Group 30: FAULT FUNCTIONS

This group defines situations that the drive should recognise as
potential faults and how the drive should respond if the fault is

detected.
Code [Description Range
3001 [AI<MIN FUNCTION 0...3

Defines the drive response if the analogue input (Al) signal drops below

the fault limits and Al is used:

 as the active reference source (Group 11: REFERENCE SELECT)

» as the Process or External PID controllers' feedback or setpoint
source (Group 40: PROCESS PID SET 1, Group 41: PROCESS PID
SET 2 or Group 42: EXT / TRIM PID) and the corresponding PID
controller is active.

3021 AI1 FAULT LIMIT and 3022 AI2 FAULT LIMIT set the minimum limits.

0 = NOT SEL — No response.

1 = FAULT — Displays a fault (7, All LOSS or 8, AI2 LOSS) and the drive
coasts to stop.

2 = CONST sp 7 — Displays an alarm (2006, AIl LOSS or 2007, AI2 LOSS)
and sets the speed using 1208 CONST SPEED 7.

3 = LAST SPEED — Displays an alarm (2006, Al LOSS or 2007, AI2 LOSS)
and sets the speed using the last operating level. This value is the
average speed over the last 10 seconds.

WARNING! If you select CONST SP 7 or LAST SPEED, make sure that
continued operation is safe when the analogue input signal is lost.

3002 |PANEL COMM ERR 1...3

Defines the drive response to a control panel (operator keypad)

communication error.

1 = FAULT — Displays a fault (10, PANEL LOSS) and the drive coasts to
stop.

2 = CONST sp 7 — Displays an alarm (2008, PANEL LOSS) and sets the
speed using 1208 CONST SPEED 7.

3 = LAST SPEED — Displays an alarm (2008, PANEL LOSS) and sets the
speed using the last operating level. This value is the average speed
over the last 10 seconds.

&WARNING! If you select CONST SP 7 or LAST SPEED, make sure that
continued operation is safe when the control panel communication
is lost.
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Code

Description Range

3003

EXTERNAL FAULT 1 -6...6

Defines the External Fault 1 signal input and the drive response to an
external fault.
0 = NOT SEL — External fault signal is not used.
1 = DIl — Defines digital input DI1 as the external fault input.
* Activating the digital input indicates a fault. The drive displays a fault
(14, EXT FAULT 1) and the drive coasts to stop.
2...6 = DI2...DI6 — Defines digital input DI2...DI6 as the external fault
input.
» See DI1 above.
-1 = pI1(INV) — Defines an inverted digital input DI1 as the external fault
input.
 De-activating the digital input indicates a fault. The drive displays a
fault (14, EXT FAULT 1) and the drive coasts to stop.
-2...-6 = DI2(INV)...DI6(INV) — Defines an inverted digital input DI2...DI6
as the external fault input.
» See DI1(INV) above.

3004

EXTERNAL FAULT 2 -6...6

Defines the External Fault 2 signal input and the drive response to an
external fault.
» See parameter 3003 above.

3005

MOT THERM PROT 0...2

Defines the drive response to motor overheating.

0 = NOT SEL — No response and/or motor thermal protection not set up.

1 = FAULT — Displays an alarm (2010, MOTOR TEMP) when the calculated
motor temperature exceeds 90 °C. Displays a fault (9, MOT
OVERTEMP) and the drive coasts to stop when the calculated motor
temperature exceeds 110 °C.

2 = ALARM — Displays an alarm (2010, MOTOR TEMP) when the calculated
motor temperature exceeds 90 °C.
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Code |Description Range

3006 |MOT THERM TIME 256...9999 s

Sets the motor thermal time constant for the motor temperature model.

» This is the time required for the motor to reach 63% of the final
temperature with steady load.

» For thermal protection according to UL requirements for NEMA class
motors, use the rule of thumb: MOTOR THERM TIME equals 35 times t6,
where t6 (in seconds) is specified by the motor manufacturer as the
time that the motor can safely operate at six times its rated current.

* The thermal time for a Class 10 trip curve is 350 s, for a Class 20 trip
curve 700 s, and for a Class 30 trip curve 1050 s.

Motor load
t
Temp. rise : :
100% - - - - - I~ =
63% 1 - — — — !
|
| t
P 3006
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Code

Description Range

3007

MOT LOAD CURVE 50...150%

Sets the maximum allowable operating load of the motor.

» With the default value 100%, motor overload protection is functioning
when the constant current exceeds 127% of the parameter 9906
MOTOR NOM CURR Vvalue.

» The default overloadability is at the same level as what motor
manufacturers typically allow below 30 °C (86 °F) ambient
temperature and below 1000 m (3300 ft) altitude. When the ambient
temperature exceeds 30 °C (86 °F) or the installation altitude is over
1000 m (3300 ft), decrease the parameter 3007 value according to
the motor manufacturer’s recommendation.

Example: If the constant protection level needs to be 115% of the motor
nominal current, set parameter 3007 value to 91%
(= 115/127*100%).

Output current relative
, 10 9906 MOTOR NOM CURR

150 +
P3007100= 1_ - - _ _ __
127% /
|
P 3008 50 - |
|
|
i Frequency
P 3009
3008 |[ZERO SPEED LOAD 25...150%

Sets the maximum allowable current at zero speed.
» Value is relative to 9906 MOTOR NOM CURR.

3009

BREAK POINT FREQ 1...250 Hz
Sets the break point frequency for the motor load curve.

Example: Thermal protection trip times when parameters 3006 MOT
THERM TIME, 3007 MOT LOAD CURVE and 3008 ZERO SPEED LOAD have

default values.
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Code |Description Range
lo/!
354 1M 'i
3.0 1 60 lo = Output current
05 [y = Nominal motor current
' fo = Output frequency
2.0 1 fasrk = Break point frequency
151 A =Trip time
1.0
0.5 -
0 1 1 1 1 . 1
0O 02 04 06 08 10 12
3010 [STALL FUNCTION 0...2
This parameter defines the operation of the Stall function. This
protection is active if the drive operates in the stall region (see the
figure) for the time defined by 3012 STALL TIME. The “User limit” is
defined in scalar mode by 2003 MAX CURRENT in Group 20: LIMITS, and
in vector mode by 2017 MAX TORQUE 1 and 2018 MAX TORQUE 2, or the
limit on the comM input.
0 = NOT SEL — Stall protection is not used.
1 = FAULT — When the drive operates in the stall region for the time set
by 3012 STALL TIME:
 The drive coasts to stop.
* A fault indication is displayed.
2 = ALARM — When the drive operates in the stall region for the time set
by 3012 STALL TIME:
* An alarm indication is displayed.
» The alarm disappears when the drive is out of the stall region for half
the time set by parameter 3012 STALL TIME.
Torque/ A
Current
Stall region
95%
User
limit :
|
|
|
| f
P3011
Stall frequency
248 Parameter listing and descriptions




ACH550-01 User's Manual

Code

Description Range

3011

STALL FREQUENCY 0.5...50 Hz

This parameter sets the frequency value for the Stall function. See the
figure for parameter 3010.

3012 |STALL TIME 10...400 s
This parameter sets the time value for the Stall function.
3017 |EARTH FAULT 0=DISABLE, 1=ENABLE

Defines the drive response if the drive detects an ground (earth) fault in
the motor or motor cables. See also parameter 3023 WIRING FAULT and
3028 EARTH FAULT LVL.

Note: Disabling earth fault may void the warranty.

O = DISABLE — No response

1 = ENABLE — Displays a fault (16, EARTH FAULT) and the drive coasts to
stop.

3018

COMM FAULT FUNC 0...3

Defines the drive response if the fieldbus communication is lost.

0 = NOT SEL — No response

1 = FAULT — Displays a fault (28, SERIAL 1 ERR) and the drive coasts to
stop.

2 = CONST sp 7 — Displays an alarm (2005, 10 comm) and sets the speed
using 1208 CONST SPEED 7. This “alarm speed” remains active until
the fieldbus writes a new reference value.

3 = LAST SPEED — Displays an alarm (2005, 10 comm) and sets the speed
using the last operating level. This value is the average speed over
the last 10 seconds. This “alarm speed” remains active until the
fieldbus writes a new reference value.

‘&WARNING! If you select CONST SP7, or LAST SPEED, make sure that
continued operation is safe when the fieldbus communication is lost.

3019

COMM FAULT TIME 0...600.0 s

Sets the communication fault time used with 3018 COMM FAULT FUNC.
* Brief interruptions in the fieldbus communication are not treated as
faults if they are less than the cOMM FAULT TIME value.

3021 |AlI1 FAULT LIMIT 0...100%
Sets a fault level for analogue input 1. See 3001 AI<MIN FUNCTION.
3022 |AI2 FAULT LIMIT 0...100%

Sets a fault level for analogue input 2. See 3001 AI<MIN FUNCTION.
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Description Range

3023

WIRING FAULT 0=DISABLE, 1=ENABLE

Defines the drive response to cross wiring faults and to ground (earth)

faults detected when the drive is NOT running. When the drive is not

running, it monitors for:

» Improper connections of input power to the drive output (the drive can
display fault 35, oUTP WIRING if improper connections are detected).

» Earth faults (the drive can display fault 16, EARTH FAULT if an earth
fault is detected). Also, see parameter 3017 EARTH FAULT.

Note: Disabling wiring fault (earth fault) may void the warranty.
0 = DISABLE — No response to either of the above monitoring results.
1 = ENABLE — Displays a fault when this monitoring detects problems.

3024

CB TEMP FAULT 0=DISABLE, 1=ENABLE
Defines the drive response to control board overheating. Not for drives
with an OMIO control board.

O = DISABLE — No response
1 = ENABLE — Displays a fault (37, cB OVERTEMP) and the drive coasts to
stop.

3028

EARTH FAULT LVL 1=LOW,
2=MEDIUM,
3=HIGH

Defines detection level for ground (earth) fault. See Correcting faults,
fault 16 EARTH FAULT.

Note: Parameter 3017 EARTH FAULT has to be enabled.

1 = Low — Low level leakage current, high sensitivity. The drive trips to
low ground (earth) leakage current (default in the USA software
version).

2 = MEDIUM — Medium sensitivity to ground (earth) fault current (default
in the European software version).

3 = HIGH — High level leakage current, low sensitivity. The drive trips to
higher ground (earth) leakage current.

250

Parameter listing and descriptions




ACH550-01 User's Manual

Group 31: AUTOMATIC RESET

This group defines conditions for automatic resets. An automatic
reset occurs after a particular fault is detected. The drive holds
for a set delay time and then restarts automatically. You can limit
the number of resets in a specified time period, and you can set
up automatic resets for a variety of faults.

Code

Description Range

3101

NUMBER OF TRIALS 0...5

Sets the number of allowed automatic resets within a trial period defined

by 3102 TRIAL TIME.

* If the number of automatic resets exceeds this limit (within the trial
time), the drive prevents additional automatic resets and remains
stopped.

 Starting then requires a successful reset performed from the control
panel (operator keypad) or from a source selected by 1604 FAULT
RESET SEL.

Example: Three faults have occurred in the trial time. The last is reset
only if the value for 3101 NUMBER OF TRIALS is 3 or more.

Trial time
s 4 N Time
vas HK—X >
X = Automatic reset
3102 (TRIAL TIME 1.0...600.0 s

Sets the time period used for counting and limiting the number of resets.
* See 3101 NUMBER OF TRIALS.

3103

DELAY TIME 0.0...120.0s

Sets the delay time between a fault detection and attempted drive
restart.
 If DELAY TIME = zero, the drive resets immediately.

3104

AR OVERCURRENT 0=DISABLE, 1=ENABLE

Sets the automatic reset for the overcurrent function on or off.
0 = DISABLE — Disables automatic reset.
1 = ENABLE — Enables automatic reset.
» Automatically resets the fault (OVERCURRENT) after the delay set by
3103 DELAY TIME, and the drive resumes normal operation.

3105

AR OVERVOLTAGE O0=DISABLE, 1=ENABLE

Sets the automatic reset for the overvoltage function on or off.
0 = DISABLE — Disables automatic reset.
1 = ENABLE — Enables automatic reset.
» Automatically resets the fault (DC OVERVOLT) after the delay set by
3103 DELAY TIME, and the drive resumes normal operation.
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3106 AR UNDERVOLTAGE 0=DISABLE, 1=ENABLE
Sets the automatic reset for the undervoltage function on or off.

0 = DISABLE — Disables automatic reset.
1 = ENABLE — Enables automatic reset.

» Automatically resets the fault (bDC UNDERVOLT) after the delay set by
3103 DELAY TIME, and the drive resumes normal operation.

3107 |AR AI<MIN 0=DISABLE, 1=ENABLE
Sets the automatic reset for the analogue input less than the minimum
value function on or off.

0 = DISABLE — Disables automatic reset.
1 = ENABLE — Enables automatic reset.

» Automatically resets the fault (AI<mIN) after the delay set by 3103

DELAY TIME, and the drive resumes normal operation.

‘&WARNING! When the analogue input signal is restored, the drive
may restart, even after a long stop. Make sure that automatic, long
delayed starts will not cause physical injury and/or damage
equipment.

3108 [AR EXTERNAL FLT 0=DISABLE, 1=ENABLE
Sets the automatic reset for external faults function on or off.

0 = DISABLE — Disables automatic reset.
1 = ENABLE — Enables automatic reset.

» Automatically resets the fault (EXT FAULT 1 or EXT FAULT 2) after the
delay set by 3103 DELAY TIME, and the drive resumes normal
operation.
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Group 32: SUPERVISION

This group defines supervision for up to three signals from
Group 01: OPERATING DATA. Supervision monitors a specified
parameter and energises a relay output if the parameter passes
a defined limit. Use Group 14: RELAY OUTPUTS to define the
relay and whether the relay activates when the signal is too low
or too high.

Code

Description Range

3201

SUPERV 1 PARAM 101...178

Selects the first supervised parameter.

* Must be a parameter number from Group 01: OPERATING DATA.

e 101...178 — Supervises parameter 0101...0178.

* If the supervised parameter passes a limit, a relay output is
energised.

» The supervision limits are defined in this group.

* The relay outputs are defined in Group 14: RELAY OUTPUTS
(definition also specifies which supervision limit is monitored).

LO < HI

Operating data supervision using relay outputs, when LO < HI. See the

figure on page 254.

» Case A = Parameter 1401 RELAY OUTPUT 1 (or 1402 RELAY OUTPUT 2,
etc.) value is SUPRV1 OVER Or SUPRV2 OVER. Use for monitoring when/
if the supervised signal exceeds a given limit. The relay remains
active until the supervised value drops below the low limit.

» Case B = Parameter 1401 RELAY OUTPUT 1 (or 1402 RELAY OUTPUT 2,
etc.) value is SUPRV1 UNDER Or SUPRV2 UNDER. Use for monitoring
when/if the supervised signal falls below a given limit. The relay
remains active until the supervised value rises above the high limit.

LO > HI

Operating data supervision using relay outputs, when LO>HI. See the
figure on page 254.

The lowest limit (HI 3203) is active initially, and remains active until the

supervised parameter goes above the highest limit (Lo 3202), making

that limit the active limit. That limit remains active until the supervised
parameter goes below the lowest limit (HI 3203), making that limit
active.

» Case A = Parameter 1401 RELAY OUTPUT 1 (or 1402 RELAY OUTPUT 2,
etc.) value is SUPRV1 OVER Or SUPRV2 OVER. Initially the relay is de-
energised. It is energised whenever the supervised parameter goes
above the active limit.

» Case B = Parameter 1401 RELAY OUTPUT 1 (or 1402 RELAY OUTPUT 2,
etc.) value is SUPRV1 UNDER Or SUPRV2 UNDER. Initially the relay is
energised. It is de-energised whenever the supervised parameter

goes below the active limit.
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Description Range

LO < HI
Note: Case LO < HI represents a normal hysteresis.

Value of supervised parameter

A
HI (3203) + — A\ — S\ — -
LO (3202) 7 - i | -
| | |t
| | | o
Case A A | | | | | |
Energised (1) -
0 -
| | | |
Case B A | | ! | ! |
Energised (1) —| [
t
0 >

LO > HI

Note: Case LO>HI represents a special hysteresis with two separate
supervision limits.

Value of supervised parameter Active limit

LO (3202) A
HI (3203)

Case A A | ] |
Energised (1) |-

0 >

Case B | | | o !
|
Energised (1) '
| K
0 >

3202

SUPERV 1LIMLO -

Sets the low limit for the first supervised parameter. See 3201 SUPERV 1
PARAM above.

3203

SUPERV 1 LIM HI -

Sets the high limit for the first supervised parameter. See 3201
SUPERV 1 PARAM above.

3204

SUPERV 2 PARAM 101...178

Selects the second supervised parameter. See 3201 SUPERV 1 PARAM
above.
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Code

Description Range

3205

SUPERV 2 LIM LO -

Sets the low limit for the second supervised parameter. See 3204
SUPERV 2 PARAM above.

3206

SUPERV 2 LIM HI -

Sets the high limit for the second supervised parameter. See 3204
SUPERV 2 PARAM above.

3207

SUPERV 3 PARAM 101...178

Selects the third supervised parameter. See 3201 SUPERV 1 PARAM
above.

3208

SUPERV 3 LIM LO -

Sets the low limit for the second supervised parameter. See 3207
SUPERV 3 PARAM above.

3209

SUPERV 3 LIM HI -

Sets the high limit for the third supervised parameter. See 3207
SUPERV 3 PARAM above.
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Group 33: INFORMATION

This group provides access to information about the drive’s
current programs: versions and test date.

Code |Description Range

3301 [FIRMWARE 0000...FFFF hex
Contains the version of the drive’s firmware.

3302 |LOADING PACKAGE 0000...FFFF hex
Contains the version of the loading package.

3303 [TEST DATE yy.ww
Contains the test date (yy.ww).

3304 DRIVE RATING XXXY

Indicates the drive’s current and voltage rating. The format is XXXY,

where:

* XXX = The nominal current rating of the drive in amperes. If present,
an “A” indicates a decimal point in the rating for the current. For
example XXX = 8A8 indicates a nominal current rating of 8.8 A.

* Y = The voltage rating of the drive, where Y = 2 indicates a
208...240 V rating, and Y = 4 indicates a 380...480 V rating.

3305 |PARAMETER TABLE 0000...FFFF hex
Contains the version of the parameter table used in the drive.
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Group 34: PANEL DISPLAY

This group defines the content for control panel (operator
keypad) display (centre area) when the control panel is in the
Output mode.

Code |Description Range

3401 |SIGNAL1 PARAM 100...178

Selects the first parameter (by number) displayed on the control panel.

 Definitions in this group define the display content when the control
panel is in the output mode.

» Any parameter number in Group 01: OPERATING DATA can be
selected.

» Using the following parameters, the display value can be scaled,
converted to convenient units, and/or displayed as a bar graph.

» The figure identifies selections made by parameters in this group.

100 = NOT SELECTED - First parameter not displayed.

101...178 — Displays parameter 0101...0178. If parameter does not
exist, the display shows “n.a.”.

P 3404 P 3405

AUTO R ¢ *15.0Hz

P3401(=137) —» 150 Hz

P3408(=138) —m» 3.7 A

P3415(=139) ——» 44 _0 %
~ 100:00 [ MENU _

AUTOQQ 15.0Hz

15.0 Hz

3.7 A
P 3404 — -V EZUSEE.

| 00:00 [ MENU
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Code

Description Range

3402

SIGNAL1 MIN -

Defines the minimum expected value for the first display parameter.

» Use parameters 3402, 3403, 3406, and 3407, for example to convert
a group 01 parameter, such as 0102 sPEED (in rpm) to the speed of a
conveyor driven by the motor (in ft/min). For such a conversion, the
source values in the figure are the min. and max. motor speed, and
the display values are the corresponding min. and max. conveyor
speed.

» Use parameter 3405 to select the proper units for the display.

Note: Selecting units does not convert values. Parameter is not
effective if parameter 3404 ouTPUT1 DSP FORM = 9 (DIRECT).

Display
value
P3407 | — — — — — — |
|
P 3406—| — — |
| | >Source
; value
P3402 P 3403
3403 [SIGNAL1 MAX -
Defines the maximum expected value for the first display parameter.
Note: Parameter is not effective if parameter 3404 OUTPUT1 DSP FORM =
9 (DIRECT).
3404 (OUTPUT1 DSP FORM 0...9
Defines the decimal point location for the first display parameter.
» Enter the number of digits desired to the right of the decimal point.
» See the table for an example using pi (3.14159).
3404 Value | Display Range
0 +3 -32768...+32767 (Signed)
1 +3.1
2 +3.14
3 +3.142
4 3 0...65535 (Unsigned)
5 3.1
6 3.14
7 3.142
8 Bar meter displayed.
9 Direct value. Decimal point location and units of
measure are identical to the source signal.
Note: Parameters 3402, 3403 and 3405...3407 are
not effective.
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Code

Description Range

3405

I<>»Zz
N

® N U A WNRE O
I T T T TR TR TR TR
- -
3

=~
>0

OUTPUT1 UNIT 0...127
Selects the units used for the first display parameter.

Note: Parameter is not effective if parameter 3404 OUTPUT1 DSP FORM =
9 (DIRECT).

OUNIT 9=°C 18 =MWh 27 =1t 36 =1I/s 45 = Pa 54 =lb/m 63 = Mrev

10=Ibft 19=m/s 28=MGD 37=Imin 46=GPS 55=Ib/h 64=d
11=mA 20=m’h 29=inHg 38=lh  47=galls 56=FPS 65=inWC
12=mV  21=dm?s 30=FPM 39=mds 48=gal/m 57=ft/s 66 =m/min
13=kW 22=bar 31=kb/s 40=m3m 49=gallh 58=inH,0 67 =Nm
14=W 23=kPa 32=kHz 41=kg/s 50=f/s 59=inwg 68=Kmdh
15=kwWwh 24=GPM 33=ohm 42=kg/m 51= ft/m 60 =ft wg

16 = °F 25=PSI 34=ppm 43=kgh 52=f3/h 61=Ibsi

17=hp 26=CFM 35=pps 44=mbar 53=Ib/s 62=ms

The following units are useful for the bar display
117 = %ref 118 = %act 119 = %dev 120 = % LD 121 =% SP 122 =%FBK 123 = lout 124 = Vout
125 = Fout 126 =Tout 127 =Vdc

3406

OUTPUT1 MIN -
Sets the maximum value displayed for the first display parameter.

Note: Parameter is not effective if parameter 3404 OUTPUT1 DSP FORM =
9 (DIRECT).

3407

OUTPUT1 MAX -
Sets the maximum value displayed for the first display parameter.

Note: Parameter is not effective if parameter 3404 OUTPUT1 DSP FORM =
9 (DIRECT).

3408

SIGNAL2 PARAM 100...178

Selects the second parameter (by number) displayed on the control
panel.
» See parameter 3401.

3409

SIGNAL2 MIN -

Defines the minimum expected value for the second display parameter.
» See parameter 3402.

3410

SIGNAL2 MAX -

Defines the maximum expected value for the second display parameter.
» See parameter 3403.

3411

OUTPUT2 DSP FORM 0...9

Defines the decimal point location for the second display parameter.
» See parameter 3404.

3412

OUTPUTZ2 UNIT 0...127

Selects the units used for the second display parameter.
» See parameter 3405.
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3413

OUTPUTZ2 MIN -

Sets the minimum value displayed for the second display parameter.
» See parameter 3406.

3414

OUTPUT2 MAX -

Sets the maximum value displayed for the second display parameter.
» See parameter 3407.

3415

SIGNAL3 PARAM 100...178

Selects the third parameter (by number) displayed on the control panel.
» See parameter 3401.

3416

SSIGNAL3 MIN -
» Defines the minimum expected value for the third display parameter.

See parameter 3402.

3417

SIGNAL3 MAX -

Defines the maximum expected value for the third display parameter.
» See parameter 3403.

3418

OUTPUT3 DSP FORM 0...9

Defines the decimal point location for the third display parameter.
» See parameter 3404.

3419

OUTPUT3 UNIT 0...127

Selects the units used for the third display parameter.
» See parameter 3405.

3420

OUTPUT3 MIN -

Sets the minimum value displayed for the third display parameter.
» See parameter 3406.

3421

OUTPUT3 MAX -

Sets the maximum value displayed for the third display parameter.
» See parameter 3407.
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Group 35: MOTOR TEMP MEAS

This group defines the detection and reporting for a particular
potential fault — motor overheating, as detected by a
temperature sensor. Typical connections are shown below.

One sensor

/\ All
Motor ) ‘, / o
Lﬁ/ .' ': \/ ——AGND|

/>~ . |po1

/ ' |AGND

Three sensors

All

Motor ! / ' |AGND

/>~ " |aol

/ . |AaGND

WARNING! IEC 60664 requires double or reinforced insulation
between live parts and the surface of accessible parts of
electrical equipment which are either non-conductive or
conductive but not connected to the protective ground (earth).
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To fulfil this requirement, connect a thermistor (and other similar
components) to the drive’s control terminals using any of these
alternatives:

» Separate the thermistor from live parts of the motor with
double reinforced insulation.

» Protect all circuits connected to the drive’s digital and
analogue inputs. Protect against contact, and insulate from
other low voltage circuits with basic insulation (rated for the
same voltage level as the drive’s main circuit).

» Use an external thermistor relay. The relay insulation must be
rated for the same voltage level as the drive’s main circuit.

The figures below show thermistor relay and PTC sensor

connections using a digital input. At the motor end, the cable

shield should be grounded through, eg. a 3.3 nF capacitor. If this

Is not possible, leave the shield unconnected.

3501 SENSOR TYPE = 5 (THERM(0)) or 6 (THERM(1)) — Thermistor relay

Thermistor

relay Control board

E‘FI% /\ll\‘ DI
T L/ . [ +24VvDC

=N

3501 SENSOR TYPE =5 (THERM(0)) — PTC sensor

Control board

/[~ |DI
L / . |+24vDC

T Y < ‘

For other faults, or for anticipating motor overheating using a
model, see Group 30: FAULT FUNCTIONS.

262 Parameter listing and descriptions



ACH550-01 User's Manual

Code

Description Range

3501

SENSOR TYPE 0...6

Identifies the type of the motor temperature sensor used, PT100 (°C),
PTC (ohms) or thermistor.
See parameters 1501 AO1 CONTENT SEL and 1507 AO2 CONTENT SEL.
0 = NONE
1 =1 xPT100 — Sensor configuration uses one PT100 sensor.
» Analogue output AO1 or A02 feeds constant current through the
sensor.
» The sensor resistance increases as the motor temperature rises, as
does the voltage over the sensor.
» The temperature measurement function reads the voltage through
analogue input Al or AI2 and converts it to degrees Celsius.
2 =2 x PT100 — Sensor configuration uses two PT100 sensors.
* Operation is the same as for above 1 x PT100.
3 =3 x PT100 — Sensor configuration uses three PT100 sensors.
 Operation is the same as for above 1 x PT100.
4 = PTC — Sensor
configuration uses one PTC.
» The analogue output feeds
a constant current through  EXcessive
the sensor.
* The resistance of the
sensor increases sharply
as the motor temperature
rises over the PTC Normal
reference temperature
(Tef), as does the voltage
over the resistor. The
temperature measurement
function reads the voltage
through analogue input Al
and converts it into ohms.
» The table below and the graph above show typical PTC sensor
resistance as a function of the motor operating temperature.

Temperature Resistance
Normal < 1.5 kohm
Excessive > 4 kohm
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5 = THERM(0) — Sensor configuration uses a thermistor.

» Motor thermal protection is activated through a digital input. Connect
either a normally closed thermistor relay or a PTC sensor to a digital
input.

* When the digital input is ‘0’, the motor is overheated.

» See the connection figures on page 262.

» The table below and the graph on page 263 show the resistance
requirements for a PTC sensor connected between 24 V and digital
input as a function of the motor operating temperature.

Temperature Resistance
Normal < 3 kohm
Excessive > 28 kohm

6 = THERM(1) — Sensor configuration uses a thermistor.
» Motor thermal protection is activated through a digital input. Connect
a normally open thermistor relay to a digital input.
* When the digital input is ‘1’, the motor is overheated.
 See the connection figures on page 262.

3502 [INPUT SELECTION 1...8

Defines the input used for the temperature sensor.
1=A11-PT100 and PTC

2 =A12-PT100 and PTC

3...8 =DI1...DI6 — Thermistor and PTC.

3503 |[ALARM LIMIT -10...200 °C
Defines the alarm limit for 0...5000 ohm
the motor temperature measurement. 0...1

» At motor temperatures above this limit, the drive displays an alarm
(2010, MOTOR TEMP)

For thermistors or PTC connected to digital input:
0 — De-activated.

1 — Activated.

3504 |FAULT LIMIT -10...200 °C
Defines the fault limit for 0...5000 ohm
the motor temperature measurement. 0...1

» At motor temperatures above this limit, the drive displays a fault (9,
MOT OVERTEMP) and stops the drive.

For thermistors or PTC connected to digital input:

0 — De-activated.

1 — Activated.
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Group 36: TIMED FUNCTIONS

This group defines the timed functions. The timed functions
include:

» four daily starts/stops

» four weekly starts/stops, overrides

» four timers for collecting selected periods together.

A timer can be connected to multiple time periods and a time
period can be in multiple timers.

TIME PERIOD 1

3602 START TIME 1
3603 STOP TIME 1
3604 START DAY 1
3605 STOP DAY 1

TIME PERIOD 2
3606 START TIME 2 TIMER 1

3607 STOP TIME 2
3608 START DAY 2 3626 TIMER 1 SRC

3609 STOP DAY 2

TIMER 2
TIME PERIOD 3 3627 TIMER 2 SRC
3610 START TIME 3
3611 STOP TIME 3 TIMER 3

3612 START DAY 3

3613 STOP DAY 3 3628 TIMER 3 SRC

TIME PERIOD 4 TIMER 4

3614 START TIME 4 3629 TIMER 4 SRC
3615 STOP TIME 4
3616 START DAY 4
3617 STOP DAY 4

BOOSTER

3622 BOOST SEL
3623 BOOST TIME

. Activates boost

DI1...DI6
DI1(INV)...DIB(INV)
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A parameter can be connected to only one timer.

1001 EXT1 COMMANDS

TIMER 1 1002 EXT2 COMMANDS
3626 TIMER 1 SRC 1102 EXT1/EXT2 SEL

1201 CONST SPEED SEL

1401 RELAY OUTPUT 1...1403 RELAY OUTPUT 3
TIMER 2 1410 RELAY OUTPUT 4...1412 RELAY OUTPUT 6
3627 TIMER 2 SRC 4027 PID 1 PARAM SET

4228 ACTIVATE

8126 TIMED AUTOCHANGE

Code

Description Range

3601

TIMERS ENABLE -6...7

Selects the source for the timer enable signal.

0 = NOT SEL — Timed functions are disabled.

1 = DIl — Defines digital input DI1 as the timed function enable signal.
 The digital input must be activated for timed functions enable.

2...6 = DI2...DI6 — Defines digital input DI2...DI6 as the timed function
enable signal.

7 = ACTIVE — Timed functions are enabled.

-1 = DI1(INV) — Defines an inverted digital input DI1 as the timed function
enable signal.
» This digital input must be de-activated for timed function enable.

-2...-6 = DI2(INV)...DI6(INV) — Defines an inverted digital input DI2...DI6
as the timed function enable signal.

3602

START TIME 1 00:00:00...23:59:58

Defines the daily start time.

* The time can be changed in steps of 2 seconds.

* If parameter value is 07:00:00, the timer will be activated at 7 a.m.
» The figure shows multiple periods on different weekdays.

20:30:00

17:00:00

15:00:00

13:00:00
12:00:00 I:I

10:30:00

09:00:00

Mon Tue Wed Thu Fri Sat Sun
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3603

STOP TIME 1 00:00:00...23:59:58

Defines the daily stop time.

* The time can be set in steps of 2 seconds.

* If the parameter value is 09:00:00, the timer will be deactivated at 9
a.m.

3604

START DAY 1 1...7

Defines the weekly start day.

1 = MONDAY...7 = SUNDAY.

* If parameter value is 1, timer 1 weekly is active from Monday midnight
(00:00:00).

3605

STOP DAY 1 1...7

Defines weekly stop day.

1 = MONDAY...7 = SUNDAY.

* If parameter value is 5, timer 1 weekly will be deactivated on Friday
midnight (23:59:58).

3606

START TIME 2

Defines timer 2 daily start time.
» See parameter 3602.

3607

STOP TIME 2

Defines timer 2 daily stop time.
» See parameter 3603.

3608

START DAY 2

Defines timer 2 weekly start day.
» See parameter 3604.

3609

STOP DAY 2

Defines timer 2 weekly stop day.
» See parameter 3605.

3610

START TIME 3

Defines timer 3 daily start time.
» See parameter 3602.

3611

STOP TIME 3

Defines timer 3 daily stop time.
» See parameter 3603.

3612

START DAY 3

Defines timer 3 weekly start day.
» See parameter 3604.

3613

STOP DAY 3

Defines timer 3 weekly stop day.
» See parameter 3605.

3614

START TIME 4

Defines timer 4 daily start time.
» See parameter 3602.
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3615

STOP TIME 4

Defines timer 4 daily start time.
» See parameter 3603.

3616

START DAY 4

Defines timer 4 weekly start day.
» See parameter 3604.

3617

STOP DAY 4

Defines timer 4 weekly stop day.
» See parameter 3605.

3622

BOOST SEL -6...6

Selects the source for the boost signal.

0 = NOT SEL — Boost signal is disabled.

1 = DIl — Defines DI1 as the boost signal.

2...6 = DI2...DI6 — Defines DI2...DI6 as the boost signal.

-1 = pI1(INV) — Defines an inverted digital input DI1 as the boost signal.
-2...-6 = Defines an inverted digital input DI2...DI6 as the boost signal.

3623 BOOST TIME 00:00:00...23:59:58
Defines the boost ON time. Time is started when BOOST SEL signal is
released. If parameter value is 01:30:00, boost is active for 1 hour and
30 minutes after activation DI is released.

|
|
Boost active | ‘
|
Activation DI |
|- |
| Boost time |
268 Parameter listing and descriptions




ACH550-01 User's Manual

Code

Description Range

3626

TIMER 1 SRC 0...31

Collects all wanted timers to a timed function.

0 = NOT SEL — No timers have been selected.

1 =pr1 - Time Period 1 selected in the timer.

2 = P2 — Time Period 2 selected in the timer.

3 =pP1+P2 — Time Periods 1 and 2 selected in the timer.

4 = p3 — Time Period 3 selected in the timer.

5 =pP1+P3 — Time Periods 1 and 3 selected in the timer.

6 = P2+P3 — Time Periods 2 and 3 selected in the timer.

7 = P1+P2+P3 — Time Periods 1, 2 and 3 selected in the timer.

8 = P4 — Time Period 4 selected in the timer.

9 = p1+P4 — Time Periods 1 and 4 selected in the timer.

10 = P2+P4 — Time Periods 2 and 4 selected in the timer.

11 = P1+P2+P4 — Time Periods 1, 2 and 4 selected in the timer.

12 = P3+P4 — Time Periods 3 and 4 selected in the timer.

13 = p1+P3+P4 — Time Periods 1, 3 and 4 selected in the timer.

14 = p2+P3+P4 — Time Periods 2, 3 and 4 selected in the timer.

15 = p1+P2+P3+P4 — Time Periods 1, 2, 3 and 4 selected in the timer.

16 = BOOST — Boost (B) selected in the timer.

17 = P1+B — Time Period 1 and Boost selected in the timer.

18 = P2+B — Time Period 2 and Boost selected in the timer.

19 = P1+P2+B — Time Periods 1 and 2 and Boost selected in the timer.

20 = p3+B — Time Period 3 and Boost selected in the timer.

21 = p1+pP3+B — Time Periods 1 and 3 and Boost selected in the timer.

22 = p2+P3+B — Time Periods 2 and 3 and Boost selected in the timer.

23 = P1+P2+P3+B — Time Periods 1, 2 and 3 and Boost selected in the
timer.

24 = p4+B — Time Period 4 and Boost selected in the timer.

25 = p1+P4+B — Time Periods 1 and 4 and Boost selected in the timer.

26 = p2+P4+B — Time Periods 2 and 4 and Boost selected in the timer.

27 = P1+P2+P4+B — Time Periods 1, 2 and 4 and Boost selected in the
timer.

28 = p3+P4+B — Time Periods 3 and 4 and Boost selected in the timer.

29 = P1+P3+P4+B — Time Periods 1, 3 and 4 and Boost selected in the
timer.

30 = P2+P3+P4+B — Time Periods 2, 3 and 4 and Boost selected in the
timer.

31 = P1+2+3+4+B — Time Periods 1, 2, 3 and 4 and Boost selected in
the timer.

3627

TIMER 2 SRC
» See parameter 3626.

3628

TIMER 3 SRC
» See parameter 3626.

3629

TIMER 4 SRC

» See parameter 3626.
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Group 37: USER LOAD CURVE

This group defines supervision of user adjustable load curves
(motor torque as a function of frequency). The curve is defined
by five points.

Code |Description Range
3701 [USER LOAD C MODE 0...3
Supervision mode for the user adjustable load curves.
This functionality replaces the former underload supervision in Group
30: FAULT FUNCTIONS. To emulate it, see section Correspondence
with the obsolete underload supervision on page 272.
0 = NOT SEL — Supervision is not active.
1 = UNDERLOAD — Supervision for the torque dropping below the
underload curve.
2 = OVERLOAD — Supervision for the torque exceeding the overload
curve.
3 = BOTH — Supervision for the torque dropping below the underload
curve or exceeding the overload curve.
Motor torque (%)
| Overload area
PB;OG—PBﬁ)Q\*}\ -
P3712 53715 P3718
P3714 P3/17
Allowed operating area :
P3705
: Underload area
P3708 i
i I — -
P3704 P3707 P3710 P3713 P3716
Output frequency (Hz)
3702 [USER LOAD C FUNC 1=FAULT, 2=ALARM

Action wanted during load supervision.

1 = FAULT — A fault is generated when the condition defined by 3701
USER LOAD C MODE has been valid longer than the time set by 3703
USER LOAD C TIME.

2 = ALARM — An alarm is generated when the condition defined by 3701
USER LOAD C MODE has been valid longer than half of the time defined
by 3703 USER LOAD C TIME.

3703

USER LOAD C TIME 10...400 s

Defines the time limit for generating a fault.
» Half of this time is used as the limit for generating an alarm.
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Code

Description Range

3704

LOAD FREQ 1 0...500 Hz

Defines the frequency value of the first load curve definition point.
» Must be smaller than 3707 LOAD FREQ 2.

3705

LOAD TORQ LOW 1 0...600%

Defines the torque value of the first underload curve definition point.
* Must be smaller than 3706 LOAD TORQ HIGH 1

3706

LOAD TORQ HIGH 1 0...600%
Defines the torque value of the first overload curve definition point.

3707

LOAD FREQ 2 0...500 Hz

Defines the frequency value of the second load curve definition point.
* Must be smaller than 3710 LOAD FREQ 3.

3708

LOAD TORQ LOW 2 0...600%

Defines the torque value of the second underload curve definition point.
* Must be smaller than 3709 LOAD TORQ HIGH 2.

3709

LOAD TORQ HIGH 2 0...600%
Defines the torque value of the second overload curve definition point.

3710

LOAD FREQ 3 0...500 Hz

Defines the frequency value of the third load curve definition point.
* Must be smaller than 3713 LOAD FREQ 4.

3711

LOAD TORQ LOW 3 0...600%

Defines the torque value of the third underload curve definition point.
» Must be smaller than 3712 LOAD TORQ HIGH 3.

3712

LOAD TORQ HIGH 3 0...600%
Defines the torque value of the third overload curve definition point.

3713

LOAD FREQ 4 0...500 Hz

Defines the frequency value of the fourth load curve definition point.
* Must be smaller than 3716 LOAD FREQ 5.

3714

LOAD TORQ LOW 4 0...600%

Defines the torque value of the fourth underload curve definition point.
» Must be smaller than 3715 LOAD TORQ HIGH 4.

3715

LOAD TORQ HIGH 4 0...600%
Defines the torque value of the fourth overload curve definition point.

3716

LOAD FREQ 5 0...500 Hz
Defines the frequency value of the fifth load curve definition point.

3717

LOAD TORQ LOW 5 0...600%

Defines the torque value of the fifth underload curve definition point.
* Must be smaller than 3718 LOAD TORQ HIGH 5.

3718

LOAD TORQ HIGH 5 0...600%
Defines the torque value of the fifth overload curve definition point.
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Correspondence with the obsolete underload supervision

The now obsolete parameter 3015 UNDERLOAD CURVE provided
five selectable curves shown in the figure below.

Tm
(%) A Underload curve types
2
i 70%
60
7 50%
40 -
i 30%
20 -
f
0 \' \ >
fn 24 - fn

The parameter characteristics were as described below.

» If the load drops below the set curve for longer than the time
set by parameter 3014 UNDERLOAD TIME (obsolete), the
underload protection is activated.

* Curves 1...3 reach maximum at the motor rated frequency
set by parameter 9907 MOTOR NOM FREQ.

e Ty = nominal torque of the motor.

* [N =nominal frequency of the motor.

If you want to emulate the behaviour of an old underload curve

with parameters as in the shaded columns, set the new

parameters as in the white columns in the tables.

Underload Obsolete parameters New parameters
supervision with

parameters 3013 3014 3701 3702 3703
3013...3015 UNDERLOAD|UNDERLOAD| USER LOAD | USER LOAD | USER LOAD
(obsolete) FUNCTION TIME C MODE C FUNC C TIME
No underload 0 - 0 - -
functionality

Underload curve, 1 t 1 1 t
fault generated

Underload curve, 2 t 1 2 2-t
alarm generated
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EU (50 H2):

Obs.
par.

3015 | 3704 | 3705 | 3707 | 3708 | 3710 | 3711 | 3713 | 3714 | 3716 | 3717
UNDER| LOAD | LOAD | LOAD | LOAD | LOAD | LOAD | LOAD | LOAD | LOAD | LOAD
LOAD |[FREQ 1| TORQ |[FREQ 2| TORQ |[FREQ 3| TORQ |[FREQ 4| TORQ |[FREQ 5| TORQ
CURVE Low 1 LOW 2 LOwW 3 Low 4 LOow 5

Hz % Hz % Hz % Hz % Hz %
10 32 17 41 23 50 30 | 500 | 30
20 31 30 42 40 50 50 | 500 | 50
30 31 43 42 57 50 70 | 500 | 70
10 73 17 98 23 | 120 | 30 | 500 | 30
20 71 30 99 40 | 120 | 50 | 500 | 50

US (60 Hz):

New parameters

a| | W] N[ P
ol o] o o1 01

Obs.
par.

3015 | 3704 | 3705 | 3707 | 3708 | 3710 | 3711 | 3713 | 3714 | 3716 | 3717
UNDER| LOAD | LOAD | LOAD | LOAD | LOAD | LOAD | LOAD | LOAD | LOAD | LOAD
LOAD |[FREQ 1| TORQ |[FREQ 2| TORQ |[FREQ 3| TORQ |[FREQ 4| TORQ |[FREQ 5| TORQ
CURVE Low 1 LOW 2 Low 3 Low 4 LOw 5

Hz % Hz % Hz % Hz % Hz %
10 38 17 50 23 60 30 | 500 | 30
20 37 30 50 40 60 50 | 500 | 50
30 37 43 50 57 60 70 | 500 | 70
10 88 17 | 117 | 23 | 144 | 30 | 500 | 30
20 86 30 | 119 | 40 | 144 | 50 | 500 | 50

New parameters

a| | W] N[ P
OO OO0 O
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Overview of PID controllers

PID controller — Basic set-up

In PID control mode, the drive compares a reference signal
(setpoint) to an actual signal (feedback), and automatically
adjusts the speed of the drive to match the two signals. The
difference between the two signals is the error (deviation) value.

Typically PID control mode is used when the speed of a fan or
pump needs to be controlled based on pressure, flow or
temperature. In most cases — when there is only 1 transducer
signal wired to the ACH550 — only parameter Group 40:
PROCESS PID SET 1 is needed.

A schematic of setpoint/feedback signal flow using parameter
group 40 is presented on page 275.

274

Parameter listing and descriptions



ACH550-01 User's Manual

P1101
D199 panel REFL |REF1
Panel REF2 _|
20...21
PID Setpoint REE2
Al — 500% G40
P4018panel REF2_ 19
Current — -500% PID1
Torque — Hand/Auto
Pojver I 1p4014 PID Act value selection
- _-_P401 |_|[HAND
Al —{Pa017 P
Current _ | __|AUTO
Torque _
Power —
Panel REF 1
P1103]
P1102
DI - ggﬁst P1104
P1105 EXT1
Al — Speed
Comm REF1 — EXT2
Panel REF 2 {p1106]
P1106
DI | glz o 17| [P1107
onst ) 29— P1108
Al - Speed 20...21
Comm REF 2 19
Panel REF2 — P4010|
All — P4012 PID Setpoint| G40
Al2 _ —|P4013 PID1 Out
Comm — PID1
Internal —
PID Act
Value
Al —{P4014]

Current — EOESI

Torque  — | [P2014
Power -

Al ~1P4017
Current —

Torque  _|
Power

Note: In order to activate and use the PID controller, parameter
1106 REF2 SELECT must be set to value 19 (PID10OUT).
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PID controller — Advanced
The ACH550 has two separate PID controllers:

1. Process PID (PID1) and
2. External PID (PID2).

Process PID controller (PID1)
Process PID (PID1) has two separate sets of parameters:

* Process PID (PID1) set 1, defined in Group 40: PROCESS
PID SET 1, and

* Process PID (PID1) set 2, defined in Group 41: PROCESS
PID SET 2.

The user can select between the two different sets by using

parameter 4027 PID 1 PARAM SET.

Typically two different PID controller sets are being used when

the load of the motor changes considerably from one situation to

another.

External PID controller (PID2)
External PID (PID2), which is defined in Group 42: EXT / TRIM
PID, can be used in two different ways:

* Instead of using additional PID controller hardware, External
PID can be set to control a field instrument like a damper or a
valve through outputs of the ACH550. In this case, parameter
4230 TRIM MODE has to be set to value 0 (default value).

» External PID (PID2) can be used as an additional PID
controller to Process PID (PID1) to trim or fine-tune the
speed of the ACH550.
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Group 40: PROCESS PID SET 1

This group defines a set of parameters used with the Process
PID (PID1) controller.

Typically only parameters in this group are needed.

Code

Description Range

4001

GAIN 0.1...100

Defines the gain of the PID controller.

* The setting range is 0.1...100.

» At 0.1, the PID controller output changes one-tenth as much as the
error value.

* At 100, the PID controller output changes one hundred times as much
as the error value.

Use the proportional gain and integration time values to adjust the

responsiveness of the system.

* A low value for proportional gain and a high value for integral time
ensures stable operation, but provides sluggish response.

* If the proportional gain value is too large or the integral time too short,
the system can become unstable.

Procedure:
* Initially, set:
* 4001 GAIN = 0.0.
* 4002 INTEGRATION TIME = 20 seconds.

» Start the system and see if it reaches the setpoint quickly while
maintaining stable operation. If not, increase GAIN (4001) until the
actual signal (or drive speed) oscillates constantly. It may be
necessary to start and stop the drive to induce this oscillation.

* Reduce GAIN (4001) until the oscillation stops.

» Set GAIN (4001) to 0.4 to 0.6 times the above value.

» Decrease the INTEGRATION TIME (4002) until the feedback signal (or
drive speed) oscillates constantly. It may be necessary to start and
stop the drive to induce this oscillation.

* Increase INTEGRATION TIME (4002) until the oscillation stops.

» Set INTEGRATION TIME (4002) to 1.15 to 1.5 times the above value.

* If the feedback signal contains high frequency noise, increase the
value of parameter 1303 FILTER All or 1306 FILTER AI2 until the noise
is filtered from the signal.
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Code |Description Range
4002 INTEGRATION TIME 0.0 s=NOT SEL,
0.1...600 s

Defines the integration time of the PID controller.

Integration time is, by definition, the time required to increase the output

by the error value:

» Error value is constant and 100%.

* Gain =1.

* Integration time of 1 second denotes that a 100% change is achieved
in 1 second.

0.0 = NOT SEL — Disables integration (I-part of the controller).

0.1...600.0 = Integration time (seconds).

» See 4001 for the adjustment procedure.

A A

N

D (P 4001=10) L |
C(P4001=1) | | |
|
t
BN
~<— P 4002 —»
A = Error

B = Error value step
C = Controller output with Gain = 1
D = Controller output with Gain = 10
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Code

Description Range

4003

DERIVATION TIME 0.0...10.0s

Defines the derivation time of the PID controller.

* You can add the derivative of the error to the PID controller output.
The derivative is the error value’s rate of change. For example, if the
process error value changes linearly, the derivative is a constant
added to the PID controller output.

» The error-derivative is filtered with a 1-pole filter. The time constant of
the filter is defined by parameter 4004 PID DERIV FILTER.

0.0 — Disables the error-derivative part of the PID controller output.
0.1...10.0 — Derivation time (seconds).

Error 4 Process error value
100% [-— -~~~ —— A
I
I
I
I
0% !
—t
PID output y
A D-part of the controller output
I
Gain )/
P 4001
> 1
<+— P 4003 —*
4004 [PID DERIV FILTER 0.0...10.0s

Defines the filter time constant for the error-derivative part of the PID

controller output.

» Before being added to the PID controller output, the error-derivative is
filtered with a 1-pole filter.

* Increasing the filter time smooths the error-derivative, reducing noise.

0.0 — Disables the error-derivative filter.

0.1...10.0 — Filter time constant (seconds).

4005

ERROR VALUE INV 0=NO, 1=YES

Selects either a normal or inverted relationship between the feedback

signal and the drive speed.

0 = NO — Normal, a decrease in feedback signal increases drive speed.
Error = Ref - Fbk.

1 = YES — Inverted, a decrease in feedback signal decreases drive
speed. Error = Fbk - Ref.
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Code

Description Range

4006

UNIT 0...127

Selects the unit for the PID controller actual values. (PID1 parameters
0128, 0130 and 0132).
» See parameter 3405 for list of available units.

4007 [UNIT SCALE 0...4
Defines the decimal point location in PID controller actual values.
» Enter the decimal point location counting from the right end of the
entry.
» See the table for an example using pi (3.14159).
4007 Value | Entry |Display
0 00003 |3
1 00031 (3.1
2 00314 (3.14
3 03142 (3.142
4 31416 (3.1416
4008 |0% VALUE unit and scale defined
by par. 4006 and 4007
Defines (together with the next parameter) the scaling applied to the
actual values of the PID controller (PID1 parameters 0128, 0130 and
0132).
» Units and scale are defined by parameters 4006 and 4007.
Units (P4006)
Scale (P4007) +1000.0%
A .
P4009 | — — — — — — i
|
P 4008—| — — |
| | Internal scale (%)
| »
. 0% 100%
-1000.0%
4009 |100% VALUE unit and scale defined
by par. 4006 and 4007
Defines (together with the previous parameter) the scaling applied to
the actual values of the PID controller.
» Units and scale are defined by parameters 4006 and 4007.
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Code

Description Range

4010

SET POINT SEL 0...20

Defines the reference signal source for the PID controller.

» Parameter has no significance when the PID regulator is by-passed
(see 8121 REG BYPASS CTRL).

0 = KEYPAD — Control panel provides reference.

1 = AIl — Analogue input 1 provides reference.

2 = AI2 — Analogue input 2 provides reference.

8 = coMmMm — Fieldbus provides reference.

9 = comm+AIl — Defines a fieldbus and analogue input 1 (AIl)
combination as the reference source. See Analogue input reference
correction on page 282.

10 = comm=AILl — Defines a fieldbus and analogue input 1 (AIl)
combination as the reference source. See Analogue input reference
correction on page 282.

11 = pI3u,4D(RNC) — Digital inputs, acting as a motor potentiometer
control, provide reference.

* DI3 increases the speed (the U stands for “up”)

* DI4 decreases the reference (the D stands for “down”).

» Parameter 2205 ACCELER TIME 2 controls the reference signal’s rate
of change.

* R = Stop command resets the reference to zero.

* NC = Reference value is not copied.

12 = pI3u,4D(NC) — Same as DI3U,4D(RNC) above, except:

» Stop command does not reset reference to zero. At restart the motor
ramps up, at the selected acceleration rate, to the stored reference.

13 = DI5U,6D(NC) — Same as DI3U,4D(NC) above, except:

» Uses digital inputs DI5 and DI6.

14 = AIl+AI12 — Defines an analogue input 1 (AI1) and analogue input 2
(A12) combination as the reference source. See Analogue input
reference correction on page 282.

15 = AIlxAI2 — Defines an analogue input 1 (AIl) and analogue input 2
(A12) combination as the reference source. See Analogue input
reference correction on page 282.

16 = AI1-AI2 — Defines an analogue input 1 (AI1) and analogue input 2
(A12) combination as the reference source. See Analogue input
reference correction on page 282.

17 = AIl/AI2 — Defines an analogue input 1 (AIl) and analogue input 2
(A12) combination as the reference source. See Analogue input
reference correction on page 282.

19 = INTERNAL — A constant value set using parameter 4011 provides
reference.

20 = PID20UT — Defines PID controller 2 output (parameter 0127 PID 2
OUTPUT) as the reference source.
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Code |Description Range
Analogue input reference correction
Parameter values 9, 10, and 14...17 use the formula in the following
table.
Value setting |Calculation of the Al reference
C+B C value + (B value - 50% of reference value)
C~+B C value - (B value / 50% of reference value)
C-B (C value + 50% of reference value) - B value
C/B (C value - 50% of reference value) / B value
Where:
» C = Main reference value
(= comwm for values 9, 10 and = AIl for values 14...17)
* B = Correcting reference
(= AIl for values 9, 10 and = AI2 for values 14...17).
Example: The figure  ,,A
shows the reference 17 (/)
source curves for 100+ e e — - -
value settings 9, 10,
and 14...17, where: 0 i U
© C=25%. 60— SN\ - _____ A9, 14 (+)
* P 4012 SETPOINT
MIN = 0. 40 - - - - - - = L =T 10,15 (9
* P 4013 SETPOINT
MAX = 0. 20-|- - - - - = N——— - --
» B varies along the - 16()
horizontal axis. 0 ’
0 100% B
4011 |INTERNAL SETPNT unit and scale defined
by par 4006 and 4007
Sets a constant value used for the process reference.
» Units and scale are defined by parameters 4006 and 4007.
4012 [SETPOINT MIN -500.0...500.0%
Sets the minimum value for the reference signal source. See parameter
4010.
4013 [SETPOINT MAX -500.0...500.0%
Sets the maximum value for the reference signal source. See
parameter 4010.
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Code

Description Range

4014

FBK SEL 1...13

Defines the PID controller feedback (actual signal).

* You can define a combination of two actual values (ACT1 and ACT2) as
the feedback signal.

» Use parameter 4016 to define the source for actual value 1 (ACT1).

» Use parameter 4017 to define the source for actual value 2 (ACT2).

1 = ACT1 — Actual value 1 (ACcT1) provides the feedback signal.

2 = ACT1-ACT2 — ACT1 minus ACT2 provides the feedback signal.

3 = ACT1+ACT2 — ACT1 plus ACT2 provides the feedback signal.

4 = ACT1+ACT2 — ACT1 times ACTZ2 provides the feedback signal.

5 = ACT1/ACcT2 — ACT1 divided by ACT2 provides the feedback signal.

6 = MIN(ACT1,2) — The smaller of ACT1 or ACT2 provides the feedback
signal.

7 = MAX(ACTL1,2) — The greater of ACT1 or ACT2 provides the feedback
signal.

8 = sqrt(AcT1-2) — Square root of the value for ACT1 minus ACT2
provides the feedback signal.

9 = sgAl+sgA2 — Square root of ACT1 plus the square root of ACT2
provides the feedback signal.

10 = sqgrt(AcTl) — Square root of the value for ACT1 provides the
feedback signal.

11 = coMM FBK 1 — Signal 0158 PID cOMM VALUE 1 provides the
feedback signal.

12 = coMM FBK 2 — Signal 0159 PID COMM VALUE 2 provides the
feedback signal.

13 = AVE(ACT1,2) — The average of ACT1 and ACT2 provides the
feedback signal.

4015

FBK MULTIPLIER -32.768...32.767,
0.000=NOT SEL

Defines an extra multiplier for the PID feedback value FBK defined by

parameter 4014.

» Used mainly in applications where the flow is calculated from the
pressure difference.

0.000 = NOT SEL — The parameter has no effect (1.000 used as the
multiplier).

-32.768...32.767 — Multiplier applied to the signal defined by parameter
4014 FBK SEL.

Example: FBK = Multiplier x JACT1-ACT2
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Code [Description Range
4016 [ACT1 INPUT 1.7
Defines the source for actual value 1 (ACT1). See also parameter 4018
ACT1 MINIMUM.
1 = Al — Uses analogue input 1 for ACT1.
2 = AI2 — Uses analogue input 2 for ACT1.
3 = CURRENT — Uses current for ACT1.
4 = TORQUE — Uses torque for ACT1.
5 = POWER — Uses power for ACT1.
6 = cOMM ACT 1 — Uses value of signal 0158 PID cOMM VALUE 1 for ACT1.
7 = COMM ACT 2 — Uses value of signal 0159 PID cOMM VALUE 2 for ACT1.
4017 |ACT2 INPUT 1.7
Defines the source for actual value 2 (ACT2). See also parameter 4020
ACT2 MINIMUM.
1 = Al — Uses analogue input 1 for ACT2.
2 = AI2 — Uses analogue input 2 for ACT2.
3 = CURRENT — Uses current for ACT2.
4 = TORQUE — Uses torque for ACTZ2.
5 = POWER — Uses power for ACT2.
6 = cOMM ACT 1 — Uses value of signal 0158 PID COMM VALUE 1 for ACT2.
7 = COMM ACT 2 — Uses value of signal 0159 PID COMM VALUE 2 for ACT2.
284 Parameter listing and descriptions




ACH550-01 User's Manual

Code

Description

Range

4018

ACT1 MINIMUM

-1000...1000%

Sets the minimum value for ACT1.
» Scales the source signal used as the actual value ACT1 (defined by
parameter 4016 ACT1 INPUT). For parameter 4016 values 6 (COMM

ACT 1) and 7 (COMM ACT 2) scaling is not done.

Par 4016 Source

Source min.

Source max.

1 Analogue input 1

1301 MINIMUM AI1

1302 MAXIMUM AIl

2 Analogue input 2

1304 MINIMUM AI2

1305 MAXIMUM AI2

3 Current

0

2 - nominal current

4 Torque

-2 - nominal torque

2 - nominal torque

5 Power

-2 - nominal power

2 - nominal power

» See the figure: A = Normal; B = Inversion (ACT1 MINIMUM > ACT1
MAXIMUM).

ACT1 (%) A
P 4019 1

P 4018

' >
P 1302 Source signal
Source max.

P 1301
Source min.

ACTL (%) A B
P 4018

P 4019-

—
P 1302 Source signal
Source max.

P 1301
Source min.

4019

ACT1 MAXIMUM

Sets the maximum value for ACT1.
e See 4018 ACT1 MINIMUM.

-1000...1000%

4020

ACT2 MINIMUM

Sets the minimum value for ACT2.
e See 4018 ACT1 MINIMUM.

-1000...1000%
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Code [Description Range
4021 ACT2 MAXIMUM -1000...1000%
Sets the maximum value for ACT2.
* See 4018 ACT1 MINIMUM.
4022 [SLEEP SELECTION -6...7

Defines the control for the PID sleep function.

0 = NOT SEL- Disables the PID sleep control function.

1 = pI1 — Defines digital input DI1 as the control for the PID sleep
function.
* Activating the digital input activates the sleep function.
 De-activating the digital input restores PID control.

2...6 = DI2...DI6 — Defines digital input DI2...DI6 as the control for the
PID sleep function.
» See DI1 above.

7 = INTERNAL — Defines the output rpm/frequency, process reference,
and process actual value as the control for the PID sleep function.
» Refer to parameters 4025 WAKE-UP DEV and 4023 PID SLEEP LEVEL.

-1 = piI1(INV) — Defines an inverted digital input DI1 as the control for the
PID sleep function.
 De-activating the digital input activates the sleep function.
* Activating the digital input restores PID control.

-2...-6 = DI2(INV)...DI6(INV) — Defines an inverted digital input DI2...DI6
as the control for the PID sleep function.
» See DI1(INV) above.
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Code |Description Range
4023 |PID SLEEP LEVEL 0...7200 rpm/
0.0...120 Hz

Sets the motor speed/frequency that enables the PID sleep function —
a motor speed/frequency below this level, for at least the time period
4024 PID SLEEP DELAY, enables the PID sleep function (stopping the
drive).

* Requires 4022 = 7 (INTERNAL).

» See the figure: A = PID output level; B = PID process feedback.

A <pao2s A
—» |-— \
t>P 4024
-

P 4023 1 —t — K
! ™

B .

. 4 \ | —=il<— P 4026
Setpoint [
;P 4025 |

— — — — — 4 ¢
1 i >

Stop |

Start
- — — — -C
P 4025 } 4005=1
Setpoint
;P 4025 } 4005=0

_ X . M M - = D t
!
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Code

Description Range

4024

PID SLEEP DELAY 0.0...3600 s

Sets the time delay for the PID sleep function — a motor speed/
frequency below 4023 PID SLEEP LEVEL for at least this time period
enables the PID sleep function (stopping the drive).

» See 4023 PID SLEEP LEVEL above.

4025

WAKE-UP DEV unit and scale defined
by par. 4106 and 4107

Defines the wake-up deviation — a deviation from the setpoint greater
than this value, for at least the time period 4026 WAKE-UP DELAY, restarts
the PID controller.

» Parameters 4006 and 4007 define the units and scale.

 Parameter 4005 =0,

Wake-up level = Setpoint - Wake-up deviation.

 Parameter 4005 =1,

Wake-up level = Setpoint + Wake-up deviation.

» Wake-up level can be above or below setpoint.

See the figure:

C = Wake-up level when parameter 4005 = 1

D = Wake-up level when parameter 4005 = 0

E = Feedback is above wake-up level and lasts longer than 4026
WAKE-UP DELAY — PID function wakes up.

F = Feedback is below wake-up level and lasts longer than 4026
WAKE-UP DELAY — PID function wakes up.

A
P 4025
-1 — Setpoint
P 4025
4026 WAKE-UP DELAY 0...60 s
Defines the wake-up delay — a deviation from the setpoint greater than
4025 WAKE-UP DEV, for at least this time period, restarts the PID
controller.
» See 4023 PID SLEEP LEVEL above.
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Code

Description Range

4027

PID 1 PARAM SET -6...11

Process PID (PID1) has two separate sets of parameters, PID set 1 and

PID set 2. PID 1 PARAM SET defines which set is selected.

* PID set 1 uses parameters 4001...4026.

* PID set 2 uses parameters 4101...4126.

0 =seT 1 - PID set 1 (parameters 4001...4026) is active.

1 = pI1 — Defines digital input DI1 as the control for PID set selection.

* Activating the digital input selects PID set 2.

 De-activating the digital input selects PID set 1.

2...6 = DI2...DI6 — Defines digital input DI2...DI6 as the control for PID
set selection.

» See DI1 above.

7 = SET 2 — PID set 2 (parameters 4101...4126) is active.

8...11 = TIMER 1...4 — Defines the timer as the control for the PID set
selection (Timer de-activated = PID set 1; Timer activated = PID set
2)

» See parameter Group 36: TIMED FUNCTIONS.

-1 = DI1(INV) — Defines an inverted digital input DI1 as the control for PID
set selection.

* Activating the digital input selects PID set 1.

 De-activating the digital input selects PID set 2.

-2...-6 = DI2(INV)...DI6(INV) — Defines an inverted digital input DI2...DI6
as the control for PID set selection.

» See DI1(INV) above.

For 2-zZONE selections (12...14), the drive first calculates the difference
between PID1 set 1 setpoint and feedback (deviation) as well as the
difference between PID1 set 2 setpoint and feedback (deviation).

12 = 2-zONE MIN — The drive will control the zone (and select the set,
PID1 set 1 or PID1 set 2) which has a larger deviation.

* A positive deviation (a setpoint higher than the feedback) is always
larger than a negative deviation. This keeps feedback values at or
above the setpoint.

 Controller does not react to the situation of feedback above setpoint
if another zone's feedback is closer to its setpoint.

13 = 2-zONE MAX — The drive will control the zone (and select the set,
PID1 set 1 or PID1 set 2) which has a smaller deviation.

* A negative deviation (a setpoint lower than the feedback) is always
smaller than a positive deviation. This keeps feedback values at or
below the setpoint.

* Controller does not react to the situation of feedback below setpoint
if another zone's feedback is closer to its setpoint.

14 = 2-ZONE AVE — The drive calculates the average of the deviations,
and uses it to control zone 1. Therefore one feedback is kept above
its setpoint and another is kept as much below its setpoint.
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Group 41: PROCESS PID SET 2
This group defines a second set of parameters used with the
Process PID (PID1) controller.

The operation of parameters 4101...4126 is analogous with
Process PID set 1 (PID1) parameters 4001...4026.

PID parameter set 2 can be selected by parameter 4027 PID 1
PARAM SET.

Code |Description Range

4101 |See 4001...4026.

4126
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Group 42: EXT / TRIM PID

This group defines the parameters used for the External PID
controller (PID2) of the ACH550.

The operation of parameters 4201...4221 is analogous with
Process PID controller (PID1) set 1 parameters 4001...4021.

Code |Description Range
4201 [See 4001...4021.

4221

4228 |ACTIVATE -6...12

Defines the source for enabling the external PID function.
* Requires 4230 TRIM MODE = 0 (NOT SEL).

0 = NOT SEL — Disables external PID control.

1 = pDI1 — Defines digital input DI1 as the control for enabling external
PID control.
* Activating the digital input enables external PID control.
» De-activating the digital input disables external PID control.

2...6 = DI2...DI6 — Defines digital input DI2...DI6 as the control for
enabling external PID control.
» See DI1 above.

7 = DRIVE RUN — Defines the start command as the control for enabling
external PID control.
* Activating the start command (drive is running) enables external PID

control.

8 = oN — Defines the power-on as the control for enabling external PID
control.
* Activating power to the drive enables external PID control.

9...12 = TIMER 1...4 — Defines the timer as the control for enabling
external PID control (Timer active enables external PID control).
» See Group 36: TIMED FUNCTIONS.

-1 = pI1(INV) — Defines an inverted digital input DI1 as the control for
enabling external PID control.
* Activating the digital input disables external PID control.
» De-activating the digital input enables external PID control.

-2...-6 = DI2(INV)...DI6(INV) — Defines an inverted digital input DI2...DI6
as the control for enabling external PID control.
» See DI1(INV) above.

4229

OFFSET 0.0...100.0%

Defines the offset for the PID output.

* When PID is activated, output starts from this value.

 When PID is deactivated, output resets to this value.

» Parameter is not active when 4230 TRIM MODE <> O (i.e. trim mode is
active).
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Code [Description Range
4230 [TRIM MODE 0...2
Selects the type of trim, if any. With the trim it is possible to combine a
corrective factor to the drive reference.
0 = NOT SEL — Disables the trim function.
1 = PROPORTIONAL — Adds a trim factor that is proportional to the rpm/Hz
reference.
2 = DIRECT — Adds a trim factor based on the control loop’s maximum
limit.
4231 [TRIM SCALE -100.0...100.0%
Defines the multiplier (as a percentage, plus or minus) used in the trim
mode.
4232 |CORRECTION SRC 1=PID2REF,
2=PID20UTPUT
Defines the trimming reference for the correction source.
1 = PID2REF — Uses appropriate REF MAX (Switch A OR B):
» 1105 REF1 MAX when REF1 is active (A).
» 1108 REF2 MAX when REF2 is active (B).
2 = PID20UTPUT — Uses the absolute maximum speed or frequency
(Switch C):
» 2002 MAXIMUM SPEED if 9904 MOTOR CTRL MODE = 1 (VECTOR:SPEED).
» 2008 MAXIMUM FREQ IF 9904 MOTOR CTRL MODE = 3 (SCALAR:FREQ).
Add
Ramped ref > -
- Select Trimmed ref
swite (par. 4230) Trim scale | Mul. Mul. o
—p| Extref 1 max (A) —> off ‘ p X X P
—pp| Ext ref 2 max (B) propor.
—| Abs max speed | —P girect Select
freq (C) (par. 4232)
Pt Trimming PID2 ref
PID2 ref ——» PID 2 ——P Trimming PID2 out
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Group 45: ENERGY SAVING

This group defines the setup of calculation and optimization of
energy savings.

Note: The values of the saved energy parameters 0174 SAVED
KWH, 0175 SAVED MWH, 0176 SAVED AMOUNT 1, 0177 SAVED
AMOUNT 2, and 0178 SAVED c02 are derived from subtracting the
drive's energy consumed from the direct-on-line (DOL)
consumption calculated on the basis of parameter 4508 PumP
POWER. As such, the accuracy of the values is dependent on the
accuracy of the power estimate entered in that parameter.

Code

Description Range

4502

ENERGY PRICE 0...655.35

Price of energy per kwWh.

» Used for reference when energy savings are calculated.

» See parameters 0174 SAVED KWH, 0175 SAVED MWH, 0176 SAVED
AMOUNT 1, 0177 SAVED AMOUNT 2 and 0178 SAVED c02 (reduction on
carbon dioxide emissions in tn).

4507

CO2 CONV FACTOR 0.0...10.0

Conversion factor for converting energy into CO2 emissions (kg/kWh or
tn/MWh). Used for multiplying the saved energy in MWh to calculate the
value of parameter 0178 SAVED c02 (reduction on carbon dioxide
emissions in tn).

4508

PUMP POWER 0.0...1000.0%

Pump power (as a percentage of the nominal motor power) when

connected directly to supply (DOL).

» Used for reference when energy savings are calculated.

» See parameters 0174 SAVED KWH, 0175 SAVED MWH, 0176 SAVED
AMOUNT 1, 0177 SAVED AMOUNT 2 and 0178 SAVED CO2.

* Itis possible to use this parameter as the reference power also for
other applications than pumps. The reference power can also be
some other constant power than a motor connected directly online.

4509

ENERGY RESET 0=DONE,
1=RESET

Resets energy calculators 0174 SAVED KWH, 0175 SAVED MWH, 0176

SAVED AMOUNT 1, 0177 SAVED AMOUNT 2 and 0178 SAVED CO2.
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Group 51: EXT COMM MODULE

This group defines set-up variables for an external fieldbus
communication module. Refer to the communication module
documentation for more information on these parameters.

Code |Description Range

5101 |[FBA TYPE

Displays the type of the connected fieldbus adapter module.

0 = NOT DEFINED — Module not found or not connected. Check chapter
Mechanical installation in the fieldbus user’s manual and check that
parameter 9802 is set to 4 = EXT FBA.

1 = Profibus-DP

21 = Lonworks

32 = CANopen

37 = DeviceNet

101 = controlNet

128 = Ethernet

132 = PROFINET

135 = ETHERCAT

136 = EPL - Ethernet POWERLINK

5102 |FB PAR 2...FB PAR 26 0...65535

... |Refer to the communication module documentation for more
5126 finformation on these parameters.

5127 |[FBA PAR REFRESH 0=DONE, 1=REFRESH

Validates any changed fieldbus parameter settings.

0 = DONE — Refreshing done.

1 = REFRESH — Refreshing.

 After refreshing, the value reverts automatically to DONE.

5128 [FILE CPI FW REV 0...OxFFFF

Displays the CPI firmware revision of the drive’s fieldbus adapter
configuration file. Format is xyz, where:

* X = major revision number

* Yy = minor revision number

e Z = correction number.

Example: 107 = revision 1.07

5129 [FILE CONFIG ID 0.. OXFFFF

Displays the revision of the drive’s fieldbus adapter module’s

configuration file identification.

 File configuration information depends on the drive application
program.

5130 |FILE CONFIG REV 0...OXFFFF

Contains the revision of the drive’s fieldbus adapter module
configuration file.

Example: 1 =revision 1
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Code

Description Range

5131

FBA STATUS 0...6

Contains the status of the adapter module.

0 = IDLE — Adapter not configured.

1 = EXECUT INIT — Adapter is initializing.

2 = TIME OUT — A time-out has occurred in the communication between
the adapter and the drive.

3 = CONFIG ERROR — Adapter configuration error.
» The major or minor revision code of the adapter’s CPI firmware

revision differs from that stated in the drive’s configuration file.

4 = OFF-LINE — Adapter is off-line.

5 = ON-LINE — Adapter is on-line.

6 = RESET — Adapter is performing a hardware reset.

5132

FBA CPI FW REV 0...0xFFFF

Contains the revision of the module’s CPI program. Format is xyz,
where:

e X = major revision number

* Yy = minor revision number

 z = correction number.

Example: 107 = revision 1.07

5133

FBA APPL FW REV 0...0xFFFF

Contains the revision of the module’s application program. Format is
Xyz, where:

e X = major revision number

* Yy = minor revision number

 z = correction number.

Example: 107 = revision 1.07
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Group 52: PANEL COMM

This group defines the communication settings for the control
panel port on the drive. Normally, when using the supplied
control panel (operator keypad), there is no need to change
settings in this group.

In this group, parameter modifications take effect on the next
power-up.

Code

Description Range

5201

STATION ID 1...247

Defines the address of the drive.
* Two units with the same address are not allowed on-line.
* Range: 1...247.

5202

BAUD RATE 9.6, 19.2, 38.4, 57.6,

Defines the communication speed of 115.2 kb/s
the drive in kbits per second (kb/s).

9.6 kb/s

19.2 kb/s

38.4 kb/s

57.6 kb/s

115.2 kb/s

5203

PARITY 0...3

Sets the character format to be used with the panel communication.
0 = 8 NONE 1 — 8 data bits, no parity, one stop bit.

1 = 8 NONE 2 — 8 data bits, no parity, two stop bits.

2 = 8 EVEN 1 — 8 data bits, even parity, one stop bit.

3 =8 oDpD 1 — 8 data bits, odd parity, one stop bit.

5204

OK MESSAGES 0...65535

Contains a count of valid messages received by the drive.
» During normal operation, this counter is increasing constantly.

5205

PARITY ERRORS 0...65535

Contains a count of the characters with a parity error that is received

from the bus. For high counts, check:

 Parity settings of devices connected on the bus — they must not differ.

* Ambient electro-magnetic noise levels — high noise levels generate
errors.

5206

FRAME ERRORS 0...65535

Contains a count of the characters with a framing error that the bus

receives. For high counts, check:

« Communication speed settings of devices connected on the bus —
they must not differ.

* Ambient electro-magnetic noise levels — high noise levels generate
errors.
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Code |Description Range
5207 BUFFER OVERRUNS 0...65535
Contains a count of the characters received that cannot be placed in the
buffer.
» Longest possible message length for the drive is 128 bytes.
* Received messages exceeding 128 bytes overflow the buffer. The
excess characters are counted.
5208 |CRC ERRORS 0...65535

Contains a count of the messages with a CRC error that the drive

receives. For high counts, check:

» Ambient electro-magnetic noise levels — high noise levels generate
errors.

» CRC calculations for possible errors.
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Group 53: EFB PROTOCOL

This group defines set-up variables used for an embedded
fieldbus (EFB) communication protocol. Refer to the
communication protocol documentation for more information on
these parameters.

Code

Description Range

5301

EFB PROTOCOL ID 0...OxFFFF

Contains the identification and program revision of the protocol.
* Format: XXYY, where xx = protocol ID, and YY = program revision.

5302

EFB STATION ID 0...65535

Defines the node address of the RS485 link.
» The node address on each unit must be unique.

5303

EFB BAUD RATE 1.2,2.4,4.38, 9.6, 19.2,

Defines the communication speed of 38.4, 57.6, 76.8 kb/s
the RS485 link in kbits per second (kb/s).

1.2 kb/s

2.4 kb/s

4.8 kb/s

9.6 kb/s

19.2 kb/s

38.4 kb/s

57.6 kb/s

76.8 kb/s

5304

EFB PARITY 0...3

Defines the data length parity and stop bits to be used with the RS485
link communication.

* The same settings must be used in all on-line stations.

0 = 8 NONE 1 — 8 data bits, no parity, one stop bit.

1 = 8 NONE 2 — 8 data bits, no parity, two stop bits.

2 = 8 EVEN 1 — 8 data bits, even parity, one stop bit.

3 =8 oDD 1 — 8 data bits, odd parity, one stop bit.

5305

EFB CTRL PROFILE 0...2

Selects the communication profile used by the EFB protocol.

0 = ABB DRV LIM — Operation of the Control Word and Status Word
conforms to ABB Drives Profile, as used in ACS400.

1 = DCU PROFILE — Operation of Control/Status Words conforms to 32-bit
DCU Profile.

2 = ABB DRV FULL — Operation of Control/Status Words conforms to ABB
Drives Profile, as used in ACS600/800.

5306

EFB OK MESSAGES 0...65535
Contains a count of valid messages received by the drive.

» During normal operation, this counter is increasing constantly.
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Code |Description Range
5307 |EFB CRC ERRORS 0...65535
Contains a count of the messages with a CRC error received by the
drive. For high counts, check:
» Ambient electro-magnetic noise levels — high noise levels generate
errors.
» CRC calculations for possible errors.
5308 [EFB UART ERRORS 0...65535
Contains a count of the messages with a character error received by the
drive.
5309 [EFB STATUS 0...7
Contains the status of the EFB protocol.
0 = IDLE — EFB protocol is configured, but not receiving any messages.
1 = EXECUT INIT — EFB protocol is initializing.
2 = TIME OUT — A time-out has occurred in the communication between
the network master and the EFB protocol.
3 = CONFIG ERROR — EFB protocol has a configuration error.
4 = OFF-LINE — EFB protocol is receiving messages that are NOT
addressed to this drive.
5 = ON-LINE — EFB protocol is receiving messages that are addressed to
this drive.
6 = RESET — EFB protocol is performing a hardware reset.
7 = LISTEN ONLY — EFB protocol is in listen-only mode.
5310 |[EFB PAR 10 0...65535
Protocol specific. See manuals Embedded Fieldbus (EFB) Control
(3AFE68320658 [English]) and BACnet® Protocol (3AUA0000004591
[English])
5311 [EFB PAR 11 0...65535
See parameter 5310.
5312 |[EFB PAR 12 0...65535
See parameter 5310.
5313 |[EFB PAR 13 0...65535
See parameter 5310.
5314 |[EFB PAR 14 0...65535
See parameter 5310.
5315 |[EFB PAR 15 0...65535
See parameter 5310.
5316 |[EFB PAR 16 0...65535
See parameter 5310.
5317 |[EFB PAR 17 0...65535
See parameter 5310.
5318 |[EFB PAR 18 0...65535
See parameter 5310.
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Code |Description Range
5319 [EFB PAR 19...EFB PAR 20 0...65535
-« |Reserved.
5320
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Group 64: LOAD ANALYZER

This group defines the load analyzer, which can be used for
analyzing the customer’s process and sizing the drive and the
motor.

The peak value is logged at 2 ms level, and the distribution
loggers are updated on 0.2 s (200 ms) time level. Three different
values can be logged.

1. Amplitude logger 1: The measured current is logged
continuously. The distribution as a percentage of the
nominal current |,y is shown in ten classes.

2. Peak value logger: One signal in group 1 can be logged for
the peak (maximum) value. The peak value of the signal,
peak time (time when the peak value was detected) as well
the frequency, current and DC voltage at the peak time are
shown.

3. Amplitude logger 2: One signal in group 1 can be logged for
amplitude distribution. The base value (100% value) can be
set by the user.

The first logger cannot be reset. The other two loggers can be

reset by a user-defined method. They are also reset if either of

the signals or the peak value filter time is changed.

Code

Description Range

6401

PVL SIGNAL 100...178
Defines (by number) the signal logged for peak value.

Any parameter number in Group 01: OPERATING DATA can be
selected.
100 = NOT SELECTED — No signal (parameter) logged for the peak value.

101...178 — Logs parameter 0101...0178.

6402 |PVL FILTER TIME 0.0...120.0 s
Defines the filter time in seconds for peak value logging.
6403 LOGGERS RESET -6...7

Defines the source for the reset of peak value logger and amplitude
logger 2.

0 = NOT SEL — No reset selected.
1 = DI1 — Reset loggers on the rising edge of digital input DI1.

2...6 = DI2...DI6 — Reset loggers on the rising edge of digital input
DI2...Dl6.

7 = RESET — Reset loggers. Parameter is set to NOT SEL.
-1 = DI1(INV)— Reset loggers on the falling edge of digital input DI1.

-2...-6 = DI2(INV)...DI6(INV) — Reset loggers on the falling edge of digital
input DI2...DI6.
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Code

Description Range

6404

AL2 SIGNAL 100...178

Defines the signal logged for amplitude logger 2.

Any parameter number in Group 01: OPERATING DATA can be
selected.

100 = NOT SELECTED — No signal (parameter) logged for amplitude
distribution.

101...178 — Logs parameter 0101...0178.

6405

AL2 SIGNAL BASE

Defines the base value from which the percentage distribution is

calculated.

* Representation and default value depends on the signal selected with
parameter 6404 AL2 SIGNAL.

6406

PEAK VALUE

Detected peak value of the signal selected with parameter 6401 pLV
SIGNAL.

6407

PEAK TIME 1

Date of the peak value detection.

» Format: Date if the real time clock is operating (dd.mm.yy). / The
number of days elapsed after the power-on if the real time clock is not
used, or was not set (xx d).

6408

PEAK TIME 2

Time of the peak value detection.
* Format: hours:minutes:seconds.

6409

CURRENT AT PEAK
Current at the moment of the peak value (amperes).

6410

UDC AT PEAK
DC voltage at the moment of the peak value (volts).

6411

FREQ AT PEAK
Output frequency at the moment of the peak value (herzes).

6412

TIME OF RESET 1

Last reset date of the peak logger and amplitude logger 2.

» Format: Date if the real time clock is operating (dd.mm.yy). / The
number of days elapsed after the power-on if the real time clock is not
used, or was not set (xx d).

6413

TIME OF RESET 2

Last reset time of the peak logger and amplitude logger 2.
» Format: hours:minutes:seconds.

6414

AL1RANGEOTO10

Amplitude logger 1 (current in percent of nominal current I,p) 0...10%
distribution.
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Code

Description Range

6415

ALI1RANGE10TO20

Amplitude logger 1 (current in percent of nominal current I,p) 10...20%
distribution.

6416

AL1IRANGE20TO30

Amplitude logger 1 (current in percent of nominal current I,p) 20...30%
distribution.

6417

ALIRANGE30TO40

Amplitude logger 1 (current in percent of nominal current I,p) 30...40%
distribution.

6418

ALI1RANGE40TOS50

Amplitude logger 1 (current in percent of nominal current I,p) 40...50%
distribution.

6419

AL1RANGES5S0TOG60

Amplitude logger 1 (current in percent of nominal current I,p) 50...60%
distribution.

6420

ALI1RANGEGOTO70

Amplitude logger 1 (current in percent of nominal current I,p) 60...70%
distribution.

6421

AL1IRANGE70TOS80

Amplitude logger 1 (current in percent of nominal current I,p) 70...80%
distribution.

6422

ALIRANGESO0TO90

Amplitude logger 1 (current in percent of nominal current I,p) 80...90%
distribution.

6423

AL1RANGE90TO

Amplitude logger 1 (current in percent of nominal current I,y) over 90%
distribution.

6424

AL2RANGEOTO10

Amplitude logger 2 (signal selection with parameter 6404) 0...10%
distribution.

6425

ALZ2RANGE10TO20

Amplitude logger 2 (signal selection with parameter 6404) 10...20%
distribution.

6426

ALZ2RANGE20TO30

Amplitude logger 2 (signal selection with parameter 6404) 20...30%
distribution.

6427

ALZ2RANGE30TO40

Amplitude logger 2 (signal selection with parameter 6404) 30...40%
distribution.
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Code |Description Range

6428 |[ALZRANGE40TO50

Amplitude logger 2 (signal selection with parameter 6404) 40...50%
distribution.

6429 |[ALZRANGES0TOG60

Amplitude logger 2 (signal selection with parameter 6404) 50...60%
distribution.

6430 |[ALZRANGEGOTO70

Amplitude logger 2 (signal selection with parameter 6404) 60...70%
distribution.

6431 |[ALZRANGE70TO80

Amplitude logger 2 (signal selection with parameter 6404) 70...80%
distribution.

6432 |[ALZRANGES0TO90

Amplitude logger 2 (signal selection with parameter 6404) 80...90%
distribution.

6433 |[AL2ZRANGE90TO

Amplitude logger 2 (signal selection with parameter 6404) over 90%
distribution.
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Group 81: PFA CONTROL

This group defines a Pump and Fan Alternation (PFA) mode of
operation. The major features of PFA are:

The ACH550 controls the motor of pump 1, varying the motor
speed to control the pump capacity. This motor is the speed
regulated motor.

Direct line connections power the motor of pump 2 and
pump 3, etc. The ACH550 switches pump 2 (and then

pump 3, etc.) on and off as needed. These motors are
auxiliary motors.

The ACH550 PID control uses two signals: a process
reference and an actual value feedback. The PID controller
adjusts the speed (frequency) of the first pump so that the
actual value follows the process reference.

When demand (defined by the process reference) exceeds
the first motor’s capacity (user defined as a frequency limit),
the PFA automatically starts an auxiliary pump. The PFA also
reduces the speed of the first pump to account for the
auxiliary pump’s addition to total output. Then, as before, the
PID controller adjusts the speed (frequency) of the first pump
so that the actual value follows the process reference. If
demand continues to increase, PFA adds additional auxiliary
pumps, using the same process.

When demand drops, so that the first pump speed falls below
a minimum limit (user defined by a frequency limit), the PFA
automatically stops an auxiliary pump. The PFA also
increases the speed of the first pump to account for the
auxiliary pump’s missing output.

An Interlock function (when enabled) identifies off-line (out of
service) motors, and the PFA skips to the next available
motor in the sequence.

An Autochange function (when enabled and with the
appropriate switchgear) equalises duty time between the
pump motors. Autochange periodically increments the
position of each motor in the rotation — the speed-regulated
motor becomes the last auxiliary motor, the first auxiliary
motor becomes the speed regulated motor, etc.
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8103 |REFERENCE STEP 1 0.0...100%

Sets a percentage value that is added to the process reference.

» Applies only when at least one auxiliary (constant speed) motor is
running.

» Default value is 0%.

Example: An ACH550 operates three parallel pumps that maintain
water pressure in a pipe.

* 4011 INTERNAL SETPNT sets a constant pressure reference that
controls the pressure in the pipe.

* The speed regulated pump operates alone at low water consumption
levels.

» As water consumption increases, the first auxiliary (constant speed)
pump starts to operate, then the second one.

» As flow increases, the pressure at the output end of the pipe drops
relative to the pressure measured at the input end. As auxiliary
motors step in to increase the flow, the adjustments below correct the
reference to more closely match the output pressure.

* When the first auxiliary pump operates, increase the reference with
parameter 8103 REFERENCE STEP 1.

* When two auxiliary pumps operate, increase the reference with
parameter 8103 REFERENCE STEP 1 + parameter 8104 REFERENCE
STEP 2.

* When three auxiliary pumps operate, increase the reference with
parameter 8103 REFERENCE STEP 1 + parameter 8104 REFERENCE
STEP 2 + parameter 8105 REFERENCE STEP 3.

8104 |REFERENCE STEP 2 0.0...100%

Sets a percentage value that is added to the process reference.

» Applies only when at least two auxiliary (constant speed) motors are
running.

» See parameter 8103 REFERENCE STEP1.

8105 |REFERENCE STEP 3 0.0...100%

Sets a percentage value that is added to the process reference.

» Applies only when at least three auxiliary (constant speed) motors are
running.

» See parameter 8103 REFERENCE STEP1.
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8109 |START FREQ 1 0.0...500 Hz
Sets the frequency limit used to start the first auxiliary motor. The first
auxiliary motor starts if:
* no auxiliary
motors are L
running. f(Hz) A P 8115 — |+
« ACH550 output IVINE
frequency
exceeds the limit; (P 8109)+1
8109 + 1 Hz. P 8109
* output frequency
stays above a P8l12 1
relaxed limit N
(8109 - 1 Hz) for
at least the time:
8115 AUX MOT
START D. C A
After the first 1=
auxiliary motor 0
starts:
» Output frequency decreases by the value
(8109 START FREQ 1) - (8112 LOW FREQ 1).
* In effect, the output of the speed regulated motor drops to
compensate for the input from the auxiliary motor.
See figure, where:
A =(8109 START FREQ 1) - (8112 LOW FREQ 1)
» B = Output frequency increase during the start delay.
» C = Diagram showing auxiliary motor’s run status as frequency
increases (1 = On).
Note: 8109 START FREQ 1 value must be between:
8112 LOW FREQ 1
* (2008 MAXIMUM FREQ) -1.
8110 |START FREQ 2 0.0...500 Hz
Sets the frequency limit used to start the second auxiliary motor.
» See 8109 START FREQ 1 for a complete description of the operation.
The second auxiliary motor starts if:
* one auxiliary motor is running.
» ACHS550 output frequency exceeds the limit 8110 + 1.
* output frequency stays above the relaxed limit (8110 - 1 Hz) for at
least the time 8115 AUX MOT START D.
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8111

START FREQ 3 0.0...500 Hz

Sets the frequency limit used to start the third auxiliary motor.
» See 8109 START FREQ 1 for a complete description of the operation.

The third auxiliary motor starts if:

 two auxiliary motors are running.

» ACHS550 output frequency exceeds the limit 8111 + 1 Hz.

» output frequency stays above the relaxed limit (8111 - 1 Hz) for at
least the time 8115 AUX MOT START D.

8112

LOW FREQ 1 0.0...500 Hz

Sets the frequency limit used to stop the first auxiliary motor. The first
auxiliary motor stops if:
* the first auxiliary

motor is running f(Hz) A
alone.

« ACH550 output fmax
frequency drops
below the limit: P 8109 7
8112 - 1.

* output frequency P 8112\__
stays below the (P 8112)-1 1
relaxed limit fMIN

(8112 + 1 Hz) for
at least the time:
8116 AUX MOT

STOP D. C o
After the first
auxiliary motor 1
stops: 0

» Output frequency
increases by the value
(8109 START FREQ 1) - (8112 LOW FREQ 1).

* In effect, the output of the speed regulated motor increases to
compensate for the loss of the auxiliary motor.

See figure, where:

A = (8109 START FREQ 1) - (8112 LOW FREQ 1)

* B = Output frequency decrease during the stop delay.

» C = Diagram showing auxiliary motor’s run status as frequency
decreases (1 = On).

* Grey path = Shows hysteresis — if time is reversed, the path
backwards is not the same. For details on the path for starting, see
the diagram at 8109 START FREQ 1.

Note: 8112 Low FREQ 1 value must be between:
e (2007 MINIMUM FREQ) +1 and 8109 START FREQ 1

308
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8113 [LOW FREQ 2 0.0...500 Hz

Sets the frequency limit used to stop the second auxiliary motor.
» See 8112 Low FREQ 1 for a complete description of the operation.

The second auxiliary motor stops if:

 two auxiliary motors are running.

» ACHS550 output frequency drops below the limit 8113 - 1.

» output frequency stays below the relaxed limit (8113 + 1 Hz) for at
least the time 8116 AUX MOT STOP D.

8114 (LOW FREQ 3 0.0...500 Hz

Sets the frequency limit used to stop the third auxiliary motor.
» See 8112 Low FREQ 1 for a complete description of the operation.

The third auxiliary motor stops if:

* three auxiliary motors are running.

» ACHS550 output frequency drops below the limit: 8114 - 1.

» output frequency stays below the relaxed limit (8114 + 1 Hz) for at
least the time 8116 AUX MOT STOP D.

8115 [AUX MOT START D 0.0...3600 s

Sets the Start Delay for the auxiliary motors.

* The output frequency must remain above the start frequency limit
(parameter 8109, 8110 or 8111) for this time period before the
auxiliary motor starts.

» See 8109 START FREQ 1 for a complete description of the operation.

8116 [AUX MOT STOP D 0.0...3600 s

Sets the Stop Delay for the auxiliary motors.

» The output frequency must remain below the low frequency limit
(parameter 8112, 8113 or 8114) for this time period before the
auxiliary motor stops.

» See 8112 Low FREQ 1 for a complete description of the operation.
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8117 INR OF AUX MOT 0...4

Sets the number of auxiliary motors.

» Each auxiliary motor requires a relay output, which the drive uses to
send start/stop signals.

* The Autochange function, if used, requires an additional relay output
for the speed regulated motor.

The following describes the set-up of the required relay outputs.
Relay outputs

As noted above, each auxiliary motor requires a relay output, which the
drive uses to send start/stop signals. The following describes how the
drive keeps track of motors and relays.

* The ACH550 provides relay outputs RO1...RO3.

» An external digital output module can be added to provide relay
outputs RO4...ROG6.

o Parameters 1401...1403 and 1410...1412 define, respectively, how
relays RO1...RO6 are used — the parameter value 31 (PFA) defines
the relay as used for PFA.

* The ACH550 assigns auxiliary motors to relays in ascending order. If
the Autochange function is disabled, the first auxiliary motor is the
one connected to the first relay with a parameter setting = 31 (PFA),
and so on. If the Autochange function is used, the assignments rotate.
Initially, the speed regulated motor is the one connected to the first
relay with the parameter setting = 31 (PFA), the first auxiliary motor is
the one connected to the second relay with a parameter setting =
31 (PFA), and so on.

» The fourth auxiliary motor uses the same reference step, low
frequency and start frequency values as the third auxiliary motor.

=

ACH550

i

B 1 el

Standard PFA mode
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| H Relay Logic
ACH550

—_—

2 | i
i ]

i

T ] |

PFA with Autochange mode

The table below shows the ACH550 PFA motor assignments for some
typical settings in the Relay Output parameters (1401...1403 and
1410...1412), where the settings are either = 31 (PFA), or = X (anything
but 31), and where the Autochange function is disabled (8118
AUTOCHNG INTERV = 0.0).

Parameter setting ACHS550 relay assignment

1(12)1|1(1|1]|8 Autochange disabled
4141414141411 RO1| RO2|R0O3 | R0O4 | RO5 | RO6
O(0|{0|1(1|1(1

112(3|0|1(2]|7

LI X [ X[ X[ X |[X]|1] Aux. X X X X X
3LIBL| X | X [ X [ X |2 | Aux. | Aux. X X X X
3113131 | X | X | X | 3| Aux. | Aux. | Aux. X X X
X|3L|3L| X | X[ X |[2]| X | Aux. | Aux. X X X
X|X|X|31|X|31|2]| X X X | Aux. X | Aux.
31|31 X | X [ X [ X [1*| Aux. | Aux. X X X X

* One additional relay output for the PFA that is in use. One motor is
in “sleep” when the other is rotating.
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The table below shows the ACH550 PFA motor assignments for some
typical settings in the Relay Output parameters (1401...1403 and
1410...1412), where the settings are either = 31 (PFA), or = X (anything
but 31), and where the Autochange function is enabled (8118 AUTOCHNG
INTERV = value > 0.0).

Parameter setting ACH550 relay assignment
1(1|12(1|1(1]|8 Autochange enabled
414141414411 RO1| RO2|RO3|R0O4 |RO5 | RO6
oO(o0o|(o0|1]|1|1]|1
112(3|0(|1|2]|7
3131 X | X|X|X|1]|PFA|PFA| X X X X
31(31(31| X | X |X|2| PFA | PFA | PFA X X X
X 31|31 X | X|X|1] X PFA | PFA | X X X
X|IX|X|31|X|[31|1| X X X PFA X PFA
3131 X | X | X | X |0 PFA | PFA | X X X X

** No auxiliary motors, but the autochange function is in use. Working
as standard PID control.
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8118

AUTOCHNG INTERV 0.0...336.0 h

Controls operation of the Autochange function and sets the interval

between changes.

* The Autochange time interval only applies to the time when the speed

regulated motor is running.

» See parameter 8119 AUTOCHNG LEVEL for an overview of the

Autochange function.

» The drive always coasts to stop when autochange is performed.

» Autochange enabled requires parameter 8120 INTERLOCKS =

value > 0.

-0.1 = TEST MODE — Forces the interval to value 36...48 s.

0.0 = NOT SEL — Disables the Autochange function.

0.1...336.0 — The operating time interval (the time when the start signal

is on) between automatic motor changes.
WARNING! When enabled, the Autochange function requires the
interlocks (8120 interlocks = value > 0) enabled. During autochange
the power output is interrupted and the drive coasts to stop,
preventing damage to the contacts.

|_| H Relay Logic
ACH550
 ——
1| i
1 ]
;
i

1 ]

i

PFA with Autochange mode
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8119

AUTOCHNG LEVEL 0.0...100.0%

Sets an upper limit, as a percentage of output capacity, for the
autochange logic. When the output from the PID/PFA control block
exceeds this limit, autochange is prevented. For example, use this
parameter to deny autochange when the Pump-Fan system is operating
near maximum capacity.

Autochange overview

The purpose of the autochange operation is to equalise duty time

between multiple motors used in a system. At each autochange

operation:

A different motor takes a turn connected to the ACH550 output — the
speed regulated motor.

* The starting order of the other motors rotates.

The Autochange function requires:

» external switchgear for changing the drive’s output power
connections.

» parameter 8120 INTERLOCKS = value > 0.

Autochange is performed when:

» The running time since the previous autochange reaches the time set
by parameter 8118 AUTOCHNG INTERV.

» the PFA input is below the level set by parameter 8119 AUTOCHNG
LEVEL.
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Note: The ACH550 always coasts to stop when autochange is
performed.

In an autochange, the Autochange function does all of the following
(see the figure):

PID output A
A 4PFA
10006} — — — — S — — — — A

<— P 8118 —i <— P 8118 —
B

A = Area above 8119 AUTOCHNG LEVEL — autochange not allowed.
B = Autochange occurs.
1PFA, etc. = PID output associated with each motor.

* Initiates a change when the running time, since the last autochange,
reaches 8118 AUTOCHNG INTERV and PFA input is below limit 8119
AUTOCHNG LEVEL.

» Stops the speed regulated motor.

» Switches off the contactor of the speed regulated motor.

* Increments the starting order counter, to change the starting order for
the motors.

* Identifies the next motor in line to be the speed regulated motor.

» Switches off the above motor’s contactor if the motor was running.
Any other running motors are not interrupted.

» Switches on the contactor of the new speed regulated motor. The

autochange switchgear connects this motor to the ACH550 power

output.

Delays motor start for the time 8122 PFA START DELAY.

Starts the speed regulated motor.

Identifies the next constant speed motor in the rotation.

Switches the above motor on, but only if the new speed regulated

motor had been running (as a constant speed motor) — This step

keeps an equal number of motors running before and after
autochange.

» Continues with normal PFA operation.
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Starting order

counter Output

The operation of the frequexlcy Noaux  1laux 2aux '

starting order motors | motor | motors |

counter: fuaxp — — — — — = - — —

» The relay output
parameter |
definitions |
(1401...1403 and |
1410...1412)
establish the initial |
motor sequence. Area |
(The lowest Autochange
parameter number is allowed . PID outputl >
with a value 31 ! '
(PFA) identifies the P 8119 100%
relay connected to
1PFA, the first motor, and so on.)

« Initially, 1PFA = speed regulated motor, 2PFA = 1st auxiliary motor,
etc.

» The first autochange shifts the sequence to: 2PFA = speed regulated
motor, 3PFA = 1st auxiliary motor, ..., 1PFA = last auxiliary motor.

* The next autochange shifts the sequence again, and so on.

« If the autochange cannot start a needed motor because all inactive
motors are interlocked, the drive displays an alarm (2015, PFA | LOCK).

* When the ACH550 power supply is switched off, the counter
preserves the current Autochange rotation positions in permanent
memory. When power is restored, the Autochange rotation starts at
the position stored in memory.

* If the PFA relay configuration is changed (or if the PFA enable value
is changed), the rotation is reset. (See the first bullet above.)
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8120

INTERLOCKS 0...6

Defines operation of the Interlock function. When the Interlock function

is enabled:

* An interlock is active when its command signal is absent.

* An interlock is inactive when its command signal is present.

» The ACH550 will not start if a start command occurs when the speed
regulated motor’s interlock is active — the control panel displays an
alarm (2015, PFA | LOCK).

Wire each Interlock circuit as follows:

» Wire a contact of the motor’s On/Off switch to the Interlock circuit —
the drive’s PFA logic can then recognise that the motor is switched off
and start the next available motor.

» Wire a contact of the motor thermal relay (or other protective device in
the motor circuit) to the Interlock input — the drive’s PFA logic can then
recognise that a motor fault is activated and stop the motor.

0 = NOT SEL — Disables the Interlock function. All digital inputs are
available for other purposes.

* Requires 8118 AUTOCHNG INTERV = 0.0 (The Autochange function

must be disabled if Interlock function is disabled.)
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1 = pI1 — Enables the Interlock function, and assigns a digital input
(starting with DI1) to the interlock signal for each PFA relay. These
assignments are defined in the following table and depend on:
 the number of PFA relays [number of parameters 1401...1403 and

1410...1412 with value = 31 (PFA)]
* the Autochange function status (disabled if 8118 AUTOCHNG INTERV =
0.0, and otherwise enabled).

No.PFA| Autochange disabled Autochange enabled

relays (P 8118) (P 8118)

0 DI1: Speed Reg Motor Not allowed

DI2...DI6: Free
1 DI1: Speed Reg Motor DI1: First PFA Relay
DI2: First PFA Relay DI2...DI6: Free
DI3...DI6G: Free
2 DI1: Speed Reg Motor DI1: First PFA Relay
DI2: First PFA Relay DI2: Second PFA Relay
DI3: Second PFA Relay DI3...DI6: Free
DI4...DI6: Free

3 DI1: Speed Reg Motor DI1: First PFA Relay

DI2: First PFA Relay DI2: Second PFA Relay
DI3: Second PFA Relay DI3: Third PFA Relay
DI4: Third PFA Relay DI4...DI6: Free

DI5...DI6: Free
4 DI1: Speed Reg Motor DI1: First PFA Relay

DI2: First PFA Relay DI2: Second PFA Relay
DI3: Second PFA Relay DI3: Third PFA Relay
DI4: Third PFA Relay DI4: Fourth PFA Relay
DI5: Fourth PFA Relay DI5...DI6: Free
DI6: Free

5 DI1: Speed Reg Motor DI1: First PFA Relay
DI2: First PFA Relay DI2: Second PFA Relay
DI3: Second PFA Relay DI3: Third PFA Relay
DI4: Third PFA Relay DI4: Fourth PFA Relay
DI5: Fourth PFA Relay DI5: Fifth PFA Relay
DI6: Fifth PFA Relay DI6: Free

6 Not allowed DI1: First PFA Relay

DI2: Second PFA Relay
DI3: Third PFA Relay
DI4: Fourth PFA Relay
DI5: Fifth PFA Relay
DI6: Sixth PFA Relay

318 Parameter listing and descriptions



ACH550-01 User's Manual

Code

Description Range

2 = DI2 — Enables the Interlock function, and assigns a digital input

(starting with DI2) to the interlock signal for each PFA relay. These

assignments are defined in the following table and depend on:

* the number of PFA relays [number of parameters 1401...1403 and

1410...1412 with value = 31 (PFA)]

* the Autochange function status (disabled if 8118 AUTOCHNG INTERV =

0.0, and otherwise enabled).

No.PFA| Autochange disabled Autochange enabled
relays (P 8118) (P 8118)

0 DI1: Free Not allowed
DI2: Speed Reg Motor
DI3...DI6: Free

1 DI1: Free DI1: Free
DI2: Speed Reg Motor DI2: First PFA Relay
DI3: First PFA Relay DI3...DI6: Free
DI4...DI6: Free

2 DI1: Free DI1: Free
DI2: Speed Reg Motor DI2: First PFA Relay
DI3: First PFA Relay DI3: Second PFA Relay

DI4: Second PFA Relay  [DI4...DI6: Free
DI5...DI6: Free

3 DI1: Free DI1: Free
DI2: Speed Reg Motor DI2: First PFA Relay
DI3: First PFA Relay DI3: Second PFA Relay
DI4: Second PFA Relay  [DI4: Third PFA Relay
DI5: Third PFA Relay DI5...DI6: Free
DI6: Free

4 DI1: Free DI1: Free
DI2: Speed Reg Motor DI2: First PFA Relay
DI3: First PFA Relay DI3: Second PFA Relay
DI4: Second PFA Relay  [DI4: Third PFA Relay
DI5: Third PFA Relay DI5: Fourth PFA Relay
DI6: Fourth PFA Relay DI6: Free

5 Not allowed DI1: Free

DI2: First PFA Relay
DI3: Second PFA Relay
DI4: Third PFA Relay
DI5: Fourth PFA Relay
DI6: Fifth PFA Relay

6 Not allowed Not allowed

Parameter listing and descriptions

319




ACH550-01 User's Manual

Code

Description Range

3 = DI3 — Enables the Interlocks function, and assigns a digital input
(starting with DI3) to the interlock signal for each PFA relay. These
assignments are defined in the following table and depend on:
 the number of PFA relays [number of parameters 1401...1403 and

1410...1412 with value = 31 (PFA)]
* the Autochange function status (disabled if 8118 AUTOCHNG INTERV =
0.0, and otherwise enabled).

No.PFA| Autochange disabled Autochange enabled
relays (P 8118) (P 8118)
0 DI1...DI2: Free Not allowed
DI3: Speed Reg Motor
DI4...DI6: Free

1 DI1...DI2: Free DI1...DI2: Free
DI3: Speed Reg Motor DI3: First PFA Relay
DI4: First PFA Relay DI4...DI6: Free
DIS...DIG: Free

2 DI1...DI2: Free DI1...DI2: Free
DI3: Speed Reg Motor DI3: First PFA Relay
DI4: First PFA Relay DI4: Second PFA Relay
DI5: Second PFA Relay  [DI5...DI6: Free
DIG: Free

3 DI1...DI2: Free DI1...DI2: Free
DI3: Speed Reg Motor DI3: First PFA Relay
DI4: First PFA Relay DI4: Second PFA Relay
DI5: Second PFA Relay  [DI5: Third PFA Relay
DI6: Third PFA Relay DI6: Free

4 Not allowed DI1...DI2: Free

DI3: First PFA Relay
DI4: Second PFA Relay
DI5: Third PFA Relay
DI6: Fourth PFA Relay

5...6 [Not allowed Not allowed
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4 = D14 — Enables the Interlock function, and assigns a digital input
(starting with DI4) to the interlock signal for each PFA relay. These
assignments are defined in the following table and depend on:

* the number of PFA relays [number of parameters 1401...1403 and
1410...1412 with value = 31 (PFA)]

* the Autochange function status (disabled if 8118 AUTOCHNG INTERV =
0.0, and otherwise enabled).

No.PFA| Autochange disabled Autochange enabled
relays (P 8118) (P 8118)
0 DI1...DI3: Free Not allowed
DI4: Speed Reg Motor
DI5...DIG: Free

1 DI1...DI3: Free DI1...DI3: Free
DI4: Speed Reg Motor DI4: First PFA Relay
DI5: First PFA Relay DI5...DI6: Free
DI6: Free

2 DI1...DI3: Free DI1...DI3: Free
DI4: Speed Reg Motor DI4: First PFA Relay
DI5: First PFA Relay DI5: Second PFA Relay
DI6: Second PFA Relay |DI6: Free

3 Not allowed DI1...DI3: Free

DI4: First PFA Relay
DI5: Second PFA Relay
DI6: Third PFA Relay

4...6 |Not allowed Not allowed
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5 = DI5 — Enables the Interlock function, and assigns a digital input
(starting with DI5) to the interlock signal for each PFA relay. These
assignments are defined in the following table and depend on:
 the number of PFA relays [number of parameters 1401...1403 and

1410...1412 with value = 31 (PFA)]
* the Autochange function status (disabled if 8118 AUTOCHNG INTERV =
0.0, and otherwise enabled).

No.PFA| Autochange disabled Autochange enabled
relays (P 8118) (P 8118)
0 DI1...DI4: Free Not allowed
DI5: Speed Reg Motor
DIG: Free
1 DI1...DI4: Free DI1...DI4: Free
DI5: Speed Reg Motor DI5: First PFA Relay
DI6: First PFA Relay DI6: Free
2 Not allowed DI1...D14: Free
DI5: First PFA Relay
DI6: Second PFA Relay
3...6 |Not allowed Not allowed

6 = DI6 — Enables the Interlock function, and assigns digital input DI6 to
the interlock signal for the speed regulated motor.
* Requires 8118 AUTOCHNG INTERV = 0.0.

No.PFA| Autochange disabled Autochange enabled
relays
0 DI1...DI5: Free Not allowed
DI6: Speed Reg Motor
1 Not allowed DI1...DI5: Free
DI6: First PFA Relay
2...6 |Not allowed Not allowed
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8121

REG BYPASS CTRL 0=NO, 1=YES

Selects Regulator by-pass control. When enabled, Regulator by-pass
control provides a simple control mechanism without a PID regulator.

fout |

fmax

A = No auxiliary motors running
B = One auxiliary motor running
C = Two auxiliary motors running

» Use Regulator by-pass control only in special applications.
0 = NO — Disables Regulator by-pass control. The drive uses the normal
PFA reference 1106 REF2 SELECT.
1 = YES — Enables Regulator by-pass control.
» The process PID regulator is bypassed.
Actual value of PID is used as the PFA reference (input). Normally
EXT REF2 is used as the PFA reference.
» The drive uses the feedback signal defined by 4014 FBK SEL (or
4114) for the PFA frequency reference.
 The figure shows the relation between the control signal 4014 FBK
SEL (OR 4114) and the speed regulated motor’s frequency in a three-
motor system.

Example: In the diagram below, the pumping station’s outlet flow is
controlled by the measured inlet flow (A).
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Mains 3~ "3 Contactors
p1 3
3 |ACH550 |+ &
v E
P3 3
4 3 P1 Outlet pipe 1
|A Cooling water w
| tank
Inlet pipe | P2 Outlet pipe 2
' \
P3 Outlet pipe 3
8122 [PFA START DELAY 0...10s

Sets the start delay for speed regulated motors in the system. Using the

delay, the drive works as follows:

» Switches on the contactor of the speed regulated motor — connecting
the motor to the ACH550 power output.

* Delays motor start for the time 8122 PFA START DELAY.

 Starts the speed regulated motor.

 Starts auxiliary motors. See parameter 8115 for delay.

‘&WARNING! Motors equipped with star-delta starters require a PFA
Start Delay.

» After the ACH550 relay output switches a motor On, the star-delta
starter must switch to the star-connection and then back to the delta-
connection before the drive applies power.

* Thus, the PFA Start Delay must be longer than the time setting of the
star-delta starter.
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Code

Description Range

8123

PFA ENABLE 0=NOT SEL, 1=ACTIVE

Selects PFA control. When enabled, PFA control:

» Switches in, or out, auxiliary constant speed motors as output
demand increases or decreases. Parameters 8109 START FREQ 1 to
8114 Low FREQ 3 define the switch points in terms of the drive output
frequency.

» Adjusts the speed regulated motor output down, as auxiliary motors
are added, and adjusts the speed regulated motor output up, as
auxiliary motors are taken off line.

* Provides Interlock functions, if enabled.

* Requires 9904 MOTOR CTRL MODE = 3 (SCALAR:FREQ).

0 = NOT SEL — Disables PFA control.

1 = ACTIVE — Enables PFA control.

8124

ACC IN AUX STOP 0.0...1800 s

Sets the PFA acceleration time for a zero-to-maximum frequency ramp.

This PFA acceleration ramp:

» applies to the speed regulated motor, when an auxiliary motor is

switched off.

 replaces the acceleration ramp defined in Group 22: ACCEL/DECEL.

» applies only until the output of the regulated motor increases by an
amount equal to the output of the switched off auxiliary motor. Then
the acceleration ramp defined in Group 22: ACCEL/DECEL applies.

0 = NOT SEL

0.1...1800 — Activates this function using the value entered as the
acceleration time.

foutd
A

P 8124

Y —

t

» A = speed regulated motor accelerating using Group 22: ACCEL/
DECEL parameters (2202 or 2205).

* B = speed regulated motor decelerating using Group 22: ACCEL/
DECEL parameters (2203 or 2206).

» At aux. motor start, speed regulated motor decelerates using 8125
DEC IN AUX START.

» At aux. motor stop, speed regulated motor accelerates using 8124
ACC IN AUX STOP.
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Code |Description Range

8125 |DEC IN AUX START 0.0...1800 s

Sets the PFA deceleration time for a maximum-to-zero frequency ramp.

This PFA deceleration ramp:

» applies to the speed regulated motor when an auxiliary motor is
switched on.

 replaces the deceleration ramp defined in Group 22: ACCEL/DECEL.

 applies only until the output of the regulated motor decreases by an
amount equal to the output of the auxiliary motor. Then the
deceleration ramp defined in Group 22: ACCEL/DECEL applies.

O = NOT SEL.

0.1...1800 — Activates this function using the value entered as the
deceleration time.

8126 [TIMED AUTOCHANGE 0...4

Sets the autochange with timer. When enables, autochange is
controlled with the timed functions.

O = NOT SEL.

1 = TIMER 1 — Enables autochange when timer 1 is active.

2...4 =TIMER 2...4 — Enables autochange when timer 2...4 is active.

8127 IMOTORS 1...7

Sets the actual number of PFA controlled motors (maximum 7 motors,

1 speed regulated, 3 connected direct-on-line and 3 spare motors).

» This value includes also the speed regulated motor.

» This value must be compatible with the number of relays allocated to
PFA if the Autochange function is used.

* If Autochange function is not used, the speed regulated motor does
not need to have a relay output allocated to PFA but it needs to be
included in this value.

8128 |[AUX START ORDER 1=EVEN RUNTIME
2=RELAY ORDER

Sets the start order of the auxiliary motors.

1 = EVEN RUNTIME. Evens out the cumulative run time of the auxiliary
motors. The start order depends on the run time: The auxiliary motor
whose cumulative run time is shortest is started first, then the motor
whose cumulative run time is the second shortest etc. When the
demand drops, the first motor to be stopped is the one whose
cumulative run time is longest.

2 = RELAY ORDER — The start order is fixed to be the order of the relays.
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Group 98: OPTIONS

This group configures for options, in particular, enabling serial
communication with the drive.

Code

Description Range

9802

COMM PROT SEL 0...5

Selects the communication protocol.

0 = NOT SEL — No communication protocol selected.

1 = sTD MODBUS — The drive communicates via a Modbus controller via
the RS485 serial link (X1 communications, terminal).
» See also parameter Group 53: EFB PROTOCOL

2 = N2 — The drive communicates via an N2 controller via the RS485
serial link (X1 communications, terminal).
» See also parameter Group 53: EFB PROTOCOL

3 = FLN — The drive communicates via an FLN controller via the RS485
serial link (X1 communications, terminal).
» See also parameter Group 53: EFB PROTOCOL

4 = EXT FBA — The drive communicates via a fieldbus adapter module in
option slot 2 of the drive.
» See also parameter Group 51: EXT COMM MODULE.

5 = BACNET — The drive communicates via a BACnet controller via the
RS485 serial link (X1 communications, terminal).

» See also parameter Group 53: EFB PROTOCOL.
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Complete parameter list

The following table lists all parameters and their default values
for all application macros. The user can enter desired parameter
values under the "User" column.

ACH550-01 User's Manual

HVAC Cooling Booster
default Supply fan Return fan tower fan Condenser pump
Parameter Par.
name index 1 2 3 4 5 6
99 START-UP |[LANGUAGE 9901 | ENGLISH | ENGLISH | ENGLISH | ENGLISH | ENGLISH | ENGLISH
DATA APPLIC HVAC [ SUPPLY | RETURN [CLNGTWR|CONDENS [BOOSTER
MACRO 9902 | DEFAULT FAN FAN FAN ER PUMP
MOTOR CTRL SCALAR: | SCALAR: | SCALAR: | SCALAR: | SCALAR: | SCALAR:
MODE 9904 | FREQ FREQ FREQ FREQ FREQ FREQ
MOTOR NOM 230/400/ | 230/400/ | 230/400/ | 230/400/ | 230/400/ | 230/400/
VOLT 9905 460 V 460 V 460 V 460 V 460 V 460 V
MOTOR NOM
MOTOR NOM
FREQ 9907 50 Hz 50 Hz 50 Hz 50 Hz 50 Hz 50 Hz
MOTOR NOM 1440/ 1440/ 1440/ 1440/ 1440/ 1440/
SPEED 9908 | 1750 rpm | 1750 rpm | 1750 rpm | 1750 rpm | 1750 rpm | 1750 rpm
MOTOR NOM
OFF/ OFF/ OFF/ OFF/ OFF/ OFF/
ID RUN 9910 | IDMAGN IDMAGN IDMAGN IDMAGN IDMAGN IDMAGN
MOTOR IDENTI- IDENTI- IDENTI- IDENTI- IDENTI- IDENTI-
COSPHI 9915 FIED FIED FIED FIED FIED FIED
328 Parameter listing and descriptions




ACH550-01 User's Manual

Internal Dual Dual
Pump Internal timer, c. Floating setpoint  setpoint Hand
alternation timer speeds point PID PID, c. sp. E-bypass control
Par.
7 8 9 10 11 12 13 14 index JUser
ENGLISH | ENGLISH | ENGLISH | ENGLISH | ENGLISH | ENGLISH | ENGLISH | ENGLISH | 9901
PUMP INT TIMER [ FLOATING | DUAL DUAL HAND
ALTERN |INT TIMER CS PNT SETPNT | SPNTCS |E-BYPASS | CONTROL] 9902
SCALAR: | SCALAR: | SCALAR: | SCALAR: | SCALAR: | SCALAR: | SCALAR: | SCALAR:
FREQ FREQ FREQ FREQ FREQ FREQ FREQ FREQ 9904
230/400/ | 230/400/ | 230/400/ | 230/400/ | 230/400/ | 230/400/ | 230/400/ | 230/400/
460 V 460 V 460 V 460 V 460 V 460 V 460 V 460 V 9905
50 Hz 50 Hz 50 Hz 50 Hz 50 Hz 50 Hz 50 Hz 50 Hz 9907
1440/ 1440/ 1440/ 1440/ 1440/ 1440/ 1440/ 1440/
1750 rpm | 1750 rpm | 1750 rpm | 1750 rpm | 1750 rpm | 1750 rpm | 1750 rpm | 1750 rpm | 9908
10-Py | 10-Py | 10-Py | 20-Py | 2.0-Py | 1.0-Py | 1.0-Py | 1.0-Py | 9909
OFF/ OFF/ OFF/ OFF/ OFF/ OFF/ OFF/ OFF/
IDMAGN IDMAGN IDMAGN IDMAGN IDMAGN IDMAGN IDMAGN IDMAGN 9910
IDENTI- IDENTI- IDENTI- IDENTI- IDENTI- IDENTI- IDENTI- IDENTI-
FIED FIED FIED FIED FIED FIED FIED FIED 9915
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1 OPERATING|SPEED & DIR | 0101 - - - -
DATA
SPEED 0102 - - - -
OUTPUT
FREQ 0103 - - - -
CURRENT 0104 - - - -
TORQUE 0105 - - - -
POWER 0106 - - - -
DC BUS
VOLTAGE 0107 - - - -
OUTPUT
VOLTAGE 0109 - - - -
DRIVE TEMP | 0110 - - - -
EXTERNAL
REF 1 0111 - - - -
EXTERNAL
REF 2 0112 - - - -
CTRL
LOCATION 0113 - - - -
RUN TIME (R) | 0114 - - - -
KWH
COUNTER (R) | 0115 - - - -
APPL BLK
OUTPUT 0116 - - - -
DI 1-3 STATUS| 0118 - - - -
Dl 4-6 STATUS| 0119 - - - -
All 0120 - - - -
Al 2 0121 - - - -
RO 1-3
STATUS 0122 - - - -
RO 4-6
STATUS 0123 - - - -
AO 1 0124 - - - -
AO 2 0125 - - - -
PID 1
OUTPUT 0126 - - - -
PID 2
OUTPUT 0127 - - - -
PID 1 SETPNT| 0128 - - - -
PID 2 SETPNT| 0129 - - - -
PID 1 FBK 0130 - - - -
PID 2 FBK 0131 - - - -
PID 1
DEVIATION 0132 - - - -
PID 2
DEVIATION 0133 - - - -
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0101

0102

0103

0104

0105

0106

0107

0109

0110

0111

0112

0113

0114

0115

0116

0118

0119

0120

0121

0122

0123

0124

0125

0126

0127

0128

0129

0130

0131

0132

0133
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HVAC Cooling Booster
default Supply fan Return fan tower fan Condenser pump
Parameter Par.
name index 1 2 3 4 5 6
COMM RO
WORD 0134 - - - - - -
COMM
VALUE 1 0135 - - - - - -
COMM
VALUE 2 0136 - - - - - -
PROCESS
VAR 1 0137 - - - - - -
PROCESS
VAR 2 0138 - - - - - -
PROCESS
VAR 3 0139 - - - - - -
RUN TIME 0140 - - - - - -
MWH
COUNTER 0141 - - - - - -
REVOLUTION
CNTR 0142 - - - - - -
DRIVE ON
TIME (HI) 0143 - - - - - -
DRIVE ON
TIME (LO) 0144 - - - - - -
MOTOR
TEMP 0145 - - - - - -
CB TEMP 0150 - - - - - -
MOT THERM
STRESS 0153 - - - - - -
PID COMM
VALUE 1 0158 - - - - - -
PID COMM
VALUE 2 0159 - - - - - -
SAVED KWH | 0174 - - - - - -
SAVED MWH | 0175 - - - - - -
SAVED
AMOUNT 1 0176 - - - - - -
SAVED
AMOUNT 2 0177 - - - - - -
SAVED CO2 | 0178 - - - - - -
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Internal
Pump Internal timer, c.
alternation timer speeds

Floating
point

Dual
setpoint
PID

Dual
setpoint
PID, c. sp.

E-bypass

Hand
control

7 8 9

10

11

12

13

14

Par.
index

User

0134

0135

0136

0137

0138

0139

0140

0141

0142

0143

0144

0145

0150

0153

0158

0159

0174

0175

0176

0177

0178
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HVAC Cooling Booster
default Supply fan Return fan tower fan Condenser pump
Parameter Par.
name index 1 2 3 4 5 6
FB CMD
3 FB ACTUAL [WORD 1 0301 - - - - - -
SIGNALS  [EBCMD
WORD 2 0302 - - - - - -
FB STS
WORD 1 0303 - - - - - -
FB STS
WORD 2 0304 - - - - - -
FAULT WORD
1 0305 - - - - - -
FAULT WORD
2 0306 - - - - - -
FAULT WORD
3 0307 - - - - - -
ALARM
WORD 1 0308 - - - - - -
ALARM
WORD 2 0309 - - - - - -
4  FAULT LAST FAULT 0401 0 0 0 0 0 0
HISTORY
FAULT TIME 1 | 0402 0 0 0 0 0 0
FAULT TIME 2 | 0403 0 0 0 0 0 0
SPEED AT
FLT 0404 0 0 0 0 0 0
FREQ AT FLT | 0405 0 0 0 0 0 0
VOLTAGE AT
FLT 0406 0 0 0 0 0 0
CURRENT AT
FLT 0407 0 0 0 0 0 0
TORQUE AT
FLT 0408 0 0 0 0 0 0
STATUS AT
FLT 0409 0 0 0 0 0 0
DI 1-3 AT FLT | 0410 0 0 0 0 0 0
Dl 4-6 AT FLT | 0411 0 0 0 0 0 0
PREVIOUS
FAULT 1 0412 0 0 0 0 0 0
PREVIOUS
FAULT 2 0413 0 0 0 0 0 0
EXT1
10 START/ COMMANDS | 1001 DI1 DI1 DI1 DI1 DI1 DI1
STOP/DIR  [EXT2
COMMANDS | 1002 DI1 DI1 DI1 DI1 DI1 DI1
DIRECTION 1003 |FORWARD | FORWARD | FORWARD | FORWARD | FORWARD | FORWARD
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Internal Dual Dual
Pump Internal timer, c. Floating setpoint  setpoint Hand
alternation timer speeds point PID PID, c. sp. E-bypass control
7 8 9 10 11 12 13 14 index |user
- - - - - - - - 0301
- - - - - - - - 0302
- - - - - - - - 0303
- - - - - - - - 0304
- - - - - - - - 0305
- - - - - - - - 0306
- - - - - - - - 0307
- - - - - - - - 0308
- - - - - - - - 0309
0 0 0 0 0 0 0 0 0401
0 0 0 0 0 0 0 0 0402
0 0 0 0 0 0 0 0 0403
0 0 0 0 0 0 0 0 0404
0 0 0 0 0 0 0 0 0405
0 0 0 0 0 0 0 0 0406
0 0 0 0 0 0 0 0 0407
0 0 0 0 0 0 0 0 0408
0 0 0 0 0 0 0 0 0409
0 0 0 0 0 0 0 0 0410
0 0 0 0 0 0 0 0 0411
0 0 0 0 0 0 0 0 0412
0 0 0 0 0 0 0 0 0413
Di1 TIMER 1 Di1 Di1 Di1 DIl DI1 NOT SEL | 1001
Di1 TIMER 1 DI1,2 Di1 Di1 DIl DI1 DI1,2 1002
FORWARD [FORWARD | FORWARD [FORWARD | FORWARD | FORWARD | FORWARD [ FORWARD] 1003
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HVAC Cooling Booster
default Supply fan Return fan tower fan Condenser pump
Parameter Par.
name index 1 2 3 4 5 6
KEYPAD REF REF 1 REF 1 REF 1 REF 1 REF 1 REF 1
11 REFERENCE|SEL 1101 | (Hz/rpm) (Hz/rpm) (Hz/rpm) (Hz/rpm) (Hz/rpm) (Hz/rpm)
SELECT  [EXTL/EXT2
SEL 1102 EXT1 EXT1 EXT1 EXT1 EXT1 EXT1
REF1 SELECT| 1103 All All All All All All
0.0Hz/ 0.0 Hz / 0.0 Hz/ 0.0Hz/ 0.0 Hz/ 0.0Hz/
REF1 MIN 1104 0 rpm 0 rpm 0 rpm 0 rpm 0 rpm 0 rpm
50.0Hz/ | 50.0Hz/ | 50.0Hz/ | 50.0Hz/ | 50.0Hz/ | 50.0 Hz /
REF1 MAX 1105 | 1500 rpm | 1500 rpm | 1500 rpm | 1500 rpm | 1500 rpm | 1500 rpm
REF2 SELECT| 1106 | PID1 OUT | PID1 OUT | PID1 OUT | PID1 OUT | PID1 OUT | PID1 OUT
REF2 MIN 1107 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
REF2 MAX 1108 | 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%
CONST
12 CONSTANT |SPEED SEL 1201 DI3 DI3 DI3 DI3 DI3 DI3
SPEEDS CONST
SPEED 1 1202 5/6 Hz 5/6 Hz 5/6 Hz 5/6 Hz 5/6 Hz 5/6 Hz
CONST
SPEED 2 1203 | 10/12 Hz 10/12 Hz 10/12 Hz 10/12 Hz 10/12 Hz 10/12 Hz
CONST
SPEED 3 1204 | 15/18 Hz 15/18 Hz 15/18 Hz 15/18 Hz 15/18 Hz 15/18 Hz
CONST
SPEED 4 1205 20/24Hz | 20/24Hz | 20/24 Hz | 20/24 Hz | 20/24 Hz | 20/24 Hz
CONST
SPEED 5 1206 | 25/30 Hz | 25/30Hz | 25/30Hz | 25/30 Hz | 25/30 Hz | 25/30 Hz
CONST
SPEED 6 1207 | 40/48 Hz 40/48 Hz 40/48 Hz 40/48 Hz 40/48 Hz 40/48 Hz
CONST
SPEED 7 1208 | 50/60 Hz | 50/60 Hz | 50/60 Hz | 50/60 Hz | 50/60 Hz | 50/60 Hz
TIMED MODE
SEL 1209 | CS1/2/3/4 | CS1/2/3/4 | CS1/2/3/4 | CS1/2/3/4 | CS1/2/3/4 | CS1/2/3/4
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Internal Dual Dual
Pump Internal timer, c. Floating setpoint  setpoint Hand

alternation timer speeds point PID PID, c. sp. E-bypass control

Par.
7 8 9 10 11 12 13 14 index JUser
REF 1 REF 1 REF 1 REF 1 REF 1 REF 1 REF 1 REF 1

(Hz/rpm) (Hz/rpm) (Hz/rpm) (Hz/rpm) (Hz/rpm) (Hz/rpm) (Hz/rpm) (Hz/rpm) 1101
EXT1 EXT1 EXT1 EXT1 EXT1 DI2 EXT1 EXT1 1102
All All KEYPAD DI5U, 6D All All All All 1103

0.0 Hz/ 0.0Hz/ 0.0 Hz/ 0.0 Hz/ 0.0Hz/ 0.0 Hz/ 0.0 Hz/ 0.0 Hz/
0 rpm 0 rpm 0 rpm 0 rpm 0 rpm 0 rpm 0 rpm 0 rpm 1104

52.0Hz/ | 50.0Hz/ | 50.0Hz/ | 50.0Hz/ | 50.0Hz/ | 50.0Hz/ | 50.0Hz/ | 50.0 Hz /
1560 rpm | 1500 rpm | 1500 rpm | 1500 rpm | 1500 rpm | 1500 rpm | 1500 rpm | 1500 rpm | 1105
PID1 OUT | PID1 OUT Al2 PID1 OUT | PID1 OUT | PID1 OUT | PID1 OUT Al2 1106
0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 1107
100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 1108
NOT SEL | NOT SEL | TIMER 1 DI3 NOT SEL Dl4, 5 NOT SEL | NOT SEL | 1201
5/6 Hz 5/6 Hz 5/6 Hz 5/6 Hz 5/6 Hz 5/6 Hz 5/6 Hz 5/6 Hz 1202
10/12 Hz 10/12 Hz 10/12 Hz 10/12 Hz 10/12 Hz 10/12 Hz 10/12 Hz 10/12 Hz 1203
15/18 Hz 15/18 Hz 15/18 Hz 15/18 Hz 15/18 Hz 15/18 Hz 15/18 Hz 15/18 Hz 1204
20/24 Hz | 20/24 Hz | 20/24 Hz | 20/24 Hz | 20/24Hz | 20/24 Hz | 20/24Hz | 20/24Hz | 1205
25/30Hz | 25/30Hz | 25/30Hz | 25/30 Hz | 25/30Hz | 25/30Hz | 25/30Hz | 25/30Hz | 1206
40/48 Hz 40/48 Hz 40/48 Hz 40/48 Hz 40/48 Hz 40/48 Hz 40/48 Hz 40/48 Hz 1207
50/60 Hz | 50/60 Hz | 50/60 Hz | 50/60 Hz | 50/60 Hz | 50/60 Hz | 50/60 Hz | 50/60 Hz | 1208
CS1/2/3/4 | CS1/2/3/4 | CS1/2/3/4 | CS1/2/3/4 | CS1/2/3/4 | CS1/2/3/4 | CS1/2/3/4 | CS1/2/3/4 | 1209
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HVAC Cooling Booster
default Supply fan Return fan tower fan Condenser pump
Parameter Par.
name index 1 2 3 4 5 6
13 ANALOGUE |[MINIMUN Al1 | 1301 20.0% 20.0% 20.0% 20.0% 20.0% 20.0%
INPUTS
MAXIMUM Al1| 1302 | 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%
FILTER All1 1303 0.1s 0.1s 0.1s 0.1s 0.1s 0.1s
MINIMUM AI2 | 1304 20.0% 20.0% 20.0% 20.0% 20.0% 20.0%
MAXIMUM Al2| 1305 ]| 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%
FILTER AI2 1306 0.1s 0.1s 0.1ls 0.1ls 0.1s 0.1s
RELAY
14 RELAY OUTPUT 1 1401 | READY | STARTED | STARTED | STARTED | STARTED | STARTED
OUTPUTS |RELAY
OUTPUT 2 1402 RUN RUN RUN RUN RUN RUN
RELAY
OUTPUT 3 1403 | FAULT (-1) | FAULT (-1) | FAULT (-1) | FAULT (-1) | FAULT (-1) | FAULT (-1)
RO 1 ON
DELAY 1404 0.0s 0.0s 0.0s 0.0s 0.0s 0.0s
RO 1 OFF
DELAY 1405 0.0s 0.0s 0.0s 0.0s 0.0s 0.0s
RO 2 ON
DELAY 1406 0.0s 0.0s 0.0s 0.0s 0.0s 0.0s
RO 2 OFF
DELAY 1407 0.0s 0.0s 0.0s 0.0s 0.0s 0.0s
RO 3 ON
DELAY 1408 0.0s 0.0s 0.0s 0.0s 0.0s 0.0s
RO 3 OFF
DELAY 1409 0.0s 0.0s 0.0s 0.0s 0.0s 0.0s
RELAY
OUTPUT 4 1410 | NOT SEL | NOT SEL | NOT SEL | NOT SEL | NOT SEL | NOT SEL
RELAY
OUTPUT 5 1411 | NOT SEL | NOT SEL | NOT SEL | NOT SEL | NOT SEL | NOT SEL
RELAY
OUTPUT 6 1412 | NOT SEL | NOT SEL | NOT SEL | NOT SEL | NOT SEL | NOT SEL
RO 4 ON
DELAY 1413 0.0s 0.0s 0.0s 0.0s 0.0s 0.0s
RO 4 OFF
DELAY 1414 0.0s 0.0s 0.0s 0.0s 0.0s 0.0s
RO 5 ON
DELAY 1415 0.0s 0.0s 0.0s 0.0s 0.0s 0.0s
RO 5 OFF
DELAY 1416 0.0s 0.0s 0.0s 0.0s 0.0s 0.0s
RO 6 ON
DELAY 1417 0.0s 0.0s 0.0s 0.0s 0.0s 0.0s
RO 6 OFF
DELAY 1418 0.0s 0.0s 0.0s 0.0s 0.0s 0.0s
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Internal Dual Dual
Pump Internal timer, c.