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1 How to Read this Instruction Manual

Automation VT Drive
FC322 Series
Software version: 1.7x

e o @

This guide can be used with all FC322 frequency converters with
software version 1.7x or later.
The actual software version number can be read from
par. 15-43 Software Version.
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1 How to Read this Instruction Manual Instruction Manual

1.1.1 Copyright, Limitation of Liability and Revision Rights

This publication contains information proprietary to . By accepting and using this manual the user agrees that the information contained herein will be
used solely for operating equipment from or equipment from other vendors provided that such equipment is intended for communication with equipment
over a serial communication link. This publication is protected under the Copyright laws of Denmark and most other countries.

does not warrant that a software program produced according to the guidelines provided in this manual will function properly in every physical, hardware
or software environment.

Although has tested and reviewed the documentation within this manual, makes no warranty or representation, neither expressed nor implied, with
respect to this documentation, including its quality, performance, or fitness for a particular purpose.

In no event shall be liable for direct, indirect, special, incidental, or consequential damages arising out of the use, or the inability to use information
contained in this manual, even if advised of the possibility of such damages. In particular, is not responsible for any costs, including but not limited to
those incurred as a result of lost profits or revenue, loss or damage of equipment, loss of computer programs, loss of data, the costs to substitute these,
or any claims by third parties.

reserves the right to revise this publication at any time and to make changes to its contents without prior notice or any obligation to notify former or
present users of such revisions or changes.

1.1.2 Available Literature for Automation VT Drive FC322

- Automation VT Drive Instruction Manual MG.20.U1.22 provide the neccessary information for getting the drive up and running.
- Automation VT Drive High Power Instruction Manual MG.20.V1.22 provide the neccessary information for getting the HP drive up and running.
- Automation VT Drive Design Guide MG.20.X1.22 entails all technical information about the drive and customer design and applications.

- Automation VT Drive Programming Guide MN.20.W1.22 provides information on how to programme and includes complete parameter descrip-
tions.

technical literature is also available online at

www.danfoss.comy/BusinessAreas/DrivesSolutions/Documentations/Technical+Documentation. htm.
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1.1.3 Approvals

(€ ®.

1.1.4 Symbols

Symbols used in this Instruction Manual.

NB!
& Indicates something to be noted by the reader.

Indicates a general warning.

Indicates a high-voltage warning.

* Indicates default setting

MG.20.U1.22 5
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2.1.1 Safety Note

The voltage of the frequency converter is dangerous whenever connected to mains. Incorrect installation of the motor, frequency
converter or fieldbus may cause damage to the equipment, serious personal injury or death. Consequently, the instructions in this
manual, as well as national and local rules and safety regulations, must be complied with.

Safety Regulations
1. The frequency converter must be disconnected from mains if repair work is to be carried out. Check that the mains supply has been disconnected
and that the necessary time has passed before removing motor and mains plugs.

2. The [STOP/RESET] key on the control panel of the frequency converter does not disconnect the equipment from mains and is thus not to be
used as a safety switch.

3. Correct protective earthing of the equipment must be established, the user must be protected against supply voltage, and the motor must be
protected against overload in accordance with applicable national and local regulations.

4. The earth leakage currents are higher than 3.5 mA.

5. Protection against motor overload is set by par. 1-90 Motor Thermal Protection. If this function is desired, set par. 1-90 to data value [ETR trip]
(default value) or data value [ETR warning]. Note: The function is initialised at 1.16 x rated motor current and rated motor frequency. For the
North American market: The ETR functions provide class 20 motor overload protection in accordance with NEC.

6. Do not remove the plugs for the motor and mains supply while the frequency converter is connected to mains. Check that the mains supply has
been disconnected and that the necessary time has passed before removing motor and mains plugs.

7. Please note that the frequency converter has voltage inputs other than L1, L2 and L3, when load sharing (linking of DC intermediate circuit) and
external 24 V DC have been installed. Check that all voltage inputs have been disconnected and that the necessary time has passed before
commencing repair work.

Installation at High Altitudes

Installation at high altitude:
380 - 480 V: At altitudes above 3 km, please contact Danfoss Drives regarding PELV.
525 - 690 V: At altitudes above 2 km, please contact Danfoss Drives regarding PELV.

Warning against Unintended Start

1. The motor can be brought to a stop by means of digital commands, bus commands, references or a local stop, while the frequency converter is
connected to mains. If personal safety considerations make it necessary to ensure that no unintended start occurs, these stop functions are not sufficient.
2. While parameters are being changed, the motor may start. Consequently, the stop key [RESET] must always be activated; following which data can
be modified. 3. A motor that has been stopped may start if faults occur in the electronics of the frequency converter, or if a temporary overload or a fault
in the supply mains or the motor connection ceases.

Warning:
Touching the electrical parts may be fatal - even after the equipment has been disconnected from mains.

Also make sure that other voltage inputs have been disconnected, such as external 24 V DC, load sharing (linkage of DC intermediate circuit), as well as
the motor connection for kinetic back up.

MG.20.U1.22 7
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2.1.2 General Warning

Leakage Current

The earth leakage current from the Automation VT Drive FC322 exceeds 3.5 mA. According to IEC 61800-5-1 a reinforced Protective
Earth connection must be ensured by means of: a min. 10mm2 Cu or 16mm2 Al PE-wire or an addtional PE wire - with the same cable
cross section as the Mains wiring - must be terminated separately.

Residual Current Device

This product can cause a D.C. current in the protective conductor. Where a residual current device (RCD) is used for extra protection,
only an RCD of Type B (time delayed) shall be used on the supply side of this product. See also RCD Application Note MN.90.GX.02.
Protective earthing of the Automation VT Drive FC322 and the use of RCD's must always follow national and local regulations.

2.1.3 Before Commencing Repair Work

1. Disconnect the frequency converter from mains
2. Disconnect DC bus terminals 88 and 89
3.  Wait at least the time mentioned in section General Warning above

4, Remove motor cable

2.1.4 Special Conditions

Electrical ratings:
The rating indicated on the nameplate of the frequency converter is based on a typical 3-phase mains power supply, within the specified voltage, current
and temperature range, which is expected to be used in most applications.

The frequency converters also support other special applications, which affect the electrical ratings of the frequency converter. Special
conditions which affect the electrical ratings might be:
. Single phase applications

. High temperature applications which require derating of the electrical ratings
3 Marine applications with more severe environmental conditions.

Consult the relevant clauses in these instructions and in the Automation VT Drive Design Guide for information about the electrical ratings.

Installation requirements:
The overall electrical safety of the frequency converter requires special installation considerations regarding:
. Fuses and circuit breakers for over-current and short-circuit protection

. Selection of power cables (mains, motor, brake, loadsharing and relay)
. Grid configuration (IT, TN, grounded leg, etc.)
. Safety of low-voltage ports (PELV conditions).

Consult the relevant clauses in these instructions and in the Automation VT Drive Design Guide for information about the installation requirements.

2.1.5 Caution

I The frequency converter DC link capacitors remain charged after power has been disconnected. To avoid an electrical shock hazard,
disconnect the frequency converter from the mains before carrying out maintenance. Wait at least as follows before doing service on
. the frequency converter:

8 MG.20.U1.22
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Voltage (V) Min. Waiting Time (Minutes)
4 15 20 30 40
200 - 240 0.25 - 3.7 kW 5.5 - 45 kW
380 - 480 0.37 - 7.5 kW 11 - 90 kW 110 - 250 kW 315 - 1000 kW
525-600 0.75 kW - 7.5 kW 11 - 90 kW
525-690 11 - 90 kW 45 - 400 kW 450 - 1200 kw
Be aware that there may be high voltage on the DC link even when the LEDs are turned off.

2.1.6 Avoid Un-intended Start

NB!
While the frequency converter is connected to mains, the motor can be started/stopped using digital commands, bus commands, references or via the
Local Control Panel.

. Disconnect the frequency converter from mains whenever personal safety considerations make it necessary to avoid unintended start.
. To avoid unintended start, always activate the [OFF] key before changing parameters.

. Unless terminal 37 is turned off, an electronic fault, temporary overload, a fault in the mains supply, or lost motor connection may cause a

stopped motor to start.

2.1.7 IT Mains

IT mains

Do not connect frequency converters with RFI-filters to mains supplies with a voltage between phase and earth of more than 440 V
for 400 V converters and 760 V for 690 V converters.

For 400 V IT mains and delta earth (grounded leg), mains voltage may exceed 440 V between phase and earth.

For 690 V IT mains and delta earth (grounded leg), mains voltage may exceed 760 V between phase and earth.

Par. 14-50 RFI Filter can be used to disconnect the internal RFI capacitors from the RFI filter to ground.

2.1.8 Disposal Instruction

Equipment containing electrical components must not be disposed of together with domestic waste.
It must be separately collected with electrical and electronic waste according to local and currently valid leg-
islation.

2.1.9 Safe Stop of the Frequency Converter (Optional)

For versions fitted with a Safe Stop terminal 37 input, the frequency converter can perform the safety function Safe Torqgue Off (As defined by draft CD
IEC 61800-5-2) or Stop Category 0 (as defined in EN 60204-1).

It is designed and approved suitable for the requirements of Safety Category 3 in EN 954-1. This functionality is called Safe Stop. Prior to integration and
use of Safe Stop in an installation, a thorough risk analysis on the installation must be carried out in order to determine whether the Safe Stop functionality
and safety category are appropriate and sufficient. In order to install and use the Safe Stop function in accordance with the requirements of Safety

MG.20.U1.22 9
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Category 3 in EN 954-1, the related information and instructions of the Automation VT Drive Design Guide MG.20.X1.22 must be followed! The information
and instructions of the Instruction Manual are not sufficient for a correct and safe use of the Safe Stop functionality!
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3 Introduction

3.1.1 Type Code String - Medium Power

123456789101112131415161718192021222324252627282930313233343536373839E
Fo-[efolofe] I v[ [ [T o] [ [ [ Ix[x]s[x|x[x[x[a] Jo[ [[ ][ ]]o] |
Q
Description Pos.: Possible choice
Product group & VLT Series 1-6 FC 322
Power rating 7-10 0.25 - 1200 kW
Number of phases 11 Three phases (T)

S2: 220-240 VAC single phase

S4: 380-480 VAC single phase

T 2: 200-240 VAC

T 4: 380-480 VAC

T 6: 525-600 VAC

T 7: 525-690 VAC

E20: IP20

E21: IP 21/NEMA Type 1

E55: IP 55/NEMA Type 12

E2M: IP21/NEMA Type 1 w/mains shield
E5M: IP 55/NEMA Type 12 w/mains shield
Enclosure 13-15 E66: IP66

F21: IP21 kit without backplate

G21: IP21 kit with backplate

P20: IP20/Chassis with backplate

P21: IP21/NEMA Type 1 w/backplate
P55: IP55/NEMA Type 12 w/backplate
HX: No RFI filter

H1: RFI filter class A1/B

RFI filter 16-17 H2: RFI filter class A2

H3: RFI filter class A1/B (reduced cable length)
H4: RFI filter class A2/A1

Mains voltage 11-12

X: No brake chopper included
B: Brake chopper included
e L T: Safe Stop
U: Safe + brake
G: Graphical Local Control Panel (GLCP)
Display 19 N: Numeric Local Control Panel (NLCP)
X: No Local Control Panel
. X. No coated PCB
Coating PCB 20 C: Coated PCB
D: Loadsharing
Mains option 21 X: No Mains disconnect switch
8: Mains Disconnect + Loadsharing
. X: Standard cable entries
Cebliz iz 2 O: European metric thread in cable entries
23 Reserved
Software release 24-27 Actual software version
Software language 28
AX: No options
. AO: MCA 101 Profibus DP V1
LI Cint Ad: MCA 104 DeviceNet
AN: MCA 121 Ethernet IP
BX: No option
BK: MCB 101 General purpose I/O option
B options 31-32 BP: MCB 105 Relay option
BO:MCB 109 Analog I/O option
BY: MCO 101 Extended Cascade Control
Co options 33-34 CX: No options
. X: No options
C1 options 3 5: MCO 102 Advanced Cascade Control
C option software 36-37 XX: Standard software
D options 38-39 DX: No option

D0: DC backup

MG.20.U1.22 11
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| The various options are described further in this Design Guide. |

Table 3.1: Type code description.

12 MG.20.U1.22
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3.1.2 Frequency Converter Identification

Below is an example of an identification label. This label is situated on the frequency converter and shows the type and options fitted to the unit. See
table 2.1 for details of how to read the Type code string (T/C).

v LT ® AQUA @ Listed 76X1 E134261ind, Contr. Eq.
www.danfoss.com See ma
T/C: FC-: 202P55KT4£2|H!XGXKXX5X)OD{AXBXC i
P/N: 131B7982 SEE MANUAL / VOIR MANUEL
IN: axwmtl WARNING:
ouT. z 106/105 a 73.4/72.7 KVA A STORED CHARGE DO NOT TOUCH UNTIL
Type 1/ P21 Tamb. 45°C/113F 15 min. AFTER DISCONNECTION
CHARGE RESIDUELLE, ATTENDRE
MADE IN DENMARK 15 min. APRES DECONNEXION
1308448710
Illustration 3.1: This example shows an identification label for Automation VT Drive.
Please have T/C (type code) number and serial number ready before contacting Danfoss.
3.1.3 Abbreviations and Standards
Abbreviations: Terms: SI-units: I-P units:
a Acceleration m/s? ft/s?
AWG American wire gauge
Auto Tune Automatic Motor Tuning
°C Celsius
I Current A Amp
Ium Current limit
Joule Energy J = Nem ft-lb, Btu
°F Fahrenheit
FC Frequency Converter
f Frequency Hz Hz
kHz Kilohertz kHz kHz
Local Control Panel
mA Milliampere
ms Millisecond
min Minute
MCT Motion Control Tool
M-TYPE Motor Type Dependent
Nm Newton Metres in-lbs
ImN Nominal motor current
fm,N Nominal motor frequency
Pv,n Nominal motor power
UmN Nominal motor voltage
par. Parameter
PELV Protective Extra Low Voltage
Watt Power W Btu/hr, hp
Pascal Pressure Pa = N/m2 psi, psf, ft of water
Ty Rated Inverter Output Current
RPM Revolutions Per Minute
SR Size Related
T Temperature C F
t Time s s,hr
Tum Torque limit
u Voltage Vv Vv

Table 3.2: Abbreviation and standards table .

MG.20.U1.22 13
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4 Mechanical Installation

4.1 Before Starting
4.1.1 Checklist

When unpacking the frequency converter, ensure that the unit is undamaged and complete. Use the following table to identify the packaging:

B1/B3
(IP20/ 21/ 55/ 66)

B2/B4

Enclosure A2 A3 A5
(IP20/ 21/ 55/66)

type: (IP 20/ 21) (IP 20/21) (IP 55/ 66)

C1/C3 C2/c4
(IP20/21/ 55/66) (IP20/21/ 55/66)

1308A288.10

Unit size (kW):

5.5-11/ 15/ 18.5-30/ 37-45/
200-240 V 0.25-3.0 3.7 0.25-3.7
5.5-11 15-18.5 22-30 37-45
11-18.5/ 22-30/ 37-55/ 75-90/
380-480 V 0.37-4.0 5.5-7.5 0.37-7.5
11-18.5 22-37 45-55 75-90
11-18.5/ 22-37/ 45-55/ 75 - 90/
525-600 V 0.75-7.5 0.75-7.5
11-18.5 22-37 45-55 75-90
- 11-30 - 37-90
525-690 V - - - / / / /

Table 4.1: Unpacking table

MG.20.U1.22 15
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Please note that a selection of screwdrivers (philips or cross-thread screwdriver and torx), a side-cutter, drill and knife is also recommended to have
handy for unpacking and mounting the frequency converter. The packaging for these enclosures contains, as shown: Accessories bag(s), documentation
and the unit. Depending on options fitted there may be one or two bags and one or more booklets.

16 MG.20.U1.22



Automation VT Drive FC322

4 Mechanical Installation

Instruction Manual

*3pIng ubisa@ ayy Ul I 2INSOPUT T IdAL /X dI /TZ dI :UONDSS B} Ul PaqGLIDSIP SE 31 B YIM Paysliqelsd aq ued Tedl «

"W Ul SJUSWSINSEeaW ||y

*AJaAIIBP UOdN SBALIP B3 YIIM PIpN[IUl BJ. SI0309UL0D PUB SMR.DS ‘s1axoeiq Alessadau Buiuiejuod sbeq A10ssaooy

(Ajuo $D+£D+$4) *ssjoy bununow wonoq pue do] :z't uonessn||I

LU'SLLYEOEL

'sajoy Bununow wonoq pue doy :T°f uonessn||I

L1'8¥9va0EL

*— 3
¥12/0zdI x12/02dI 99/55/1zdI 99/55/12dI xT2/0zdI ¥12/02dI 99/SS/Tedl | 99/SS/TzdI 99/55dI ¥12/02dI x12/0zdI
e s T —
[ ﬁ | “n
m ~ | & g |F Slr milk: z g BlE 2 2 wml
b > > > ® 2 ® .~ o >
S — |0 2 2 m *® ol R s Sl —HF s 3 2
Llhre—s—r— |2 & — > —= |2 2 °
3 g\ = S = N ) - ) S I e
o [SE B = —— o L—T——
4] € 4o} o} va €4 zd 14 sY €Y v

SMAIA JUOI] [EDIUBDO T'C'¥

17

MG.20.U1.22



Automation VT Drive FC322

Instruction Manual

4 Mechanical Installation

*UOIIRWIOJUI JBYHNY JOJ £°2°€ UOIIIRS 935 'Y Juswainseaw JybIay a1nsopus 3.1eq Y3 MO[Sq pue SA0qe e SUBWIINba. oeds 9a.4) YL xx
*pa||eIsul suordo JuDIBIP YIM AJeA ||IM 4nSOPUD Jo Y3daq

. . . . . (6>)
0S 13 99 Sb S'€C 4 Vad € ! 0L 9'9 €S 6y 4BIoM Xep
Ja; [T 8'6 8'6 [ 6L 6 6 6 6 6 6 6 3
S8 S8 06 06 S8 8'9 6 6 ] q'S S'S S'S q'S ) g Japwelq

= - 61 6T = 4 61 67 4 17 1T 17 17 p g Js3pwelq

- - 4 4 - 8 4! 4 8 08 08 08 08 >
(wuw) sajoy ma.ns
€ee gee Gee 01€ we 29¢ 09¢ 09¢ 00¢ 0ze 0z¢ 0ee 0ze o) g/v uondo yim
€€ee gee Gee 0T€ (424 8¢ 09¢ 09¢ 00¢ S0¢ S0¢ S0¢ S0¢ o) 4/v uondo JnoyMm
(ww) yadag
sa|0y
0€€ 042 pee Tz 00¢ ovT 01¢ 012 ST¢C 01T 01T 0L 0L q JUNOW UBAMIBY FIUEISIA
0L€ 80€ 0L€ 80¢ 1€C 99T we we we 0€T 0€T 06 06 q djeld xoeq
0L€ 80¢ 0L€ 80¢ 1€C S0C we we we 0LT 0LT 0€T 0ET | uondo D duo YuMm
0L€ 80¢ 0L€ 80¢ 1€C G991 we we we 0€T 0€T 06 06 4 2.4nsopu3
(ww) yapim
S9|0y
1€9 125 6€L 859 S6t 08¢ ¥29 ¥Sb 41]2 0S¢ LST 0S¢ VAY4 e UNOW USOMISG 2IUEISI
099 0SS 0/L 089 0Zs 66€ 059 08t 0cv GLE 89¢ GLE 89¢ v 3je(d xoeg
008 0€9 - - S6S 61 - - - - [243 - (253 [4] 93ed buidnod-ap yym'
009 06% 04L 089 09k 0S€ 059 08t 0z TLE 9T TLE 9tC *xV ainsojoug
(ww) 3yb1oH
sisseyd sissey) | g1/T °dAL [ zT/T °dAL [ sisseyd sissey) [ ¢r/todAL | zi/TodAL | 21 adAL T adAL sisseyd T adAL sisseyD VIWAN
0¢ 0z 99/8S/T2 | 99/5S/1¢ 0¢ 0z 99/558/1¢ | 99/sS /12 99/55 1¢C 02 1C 0c dI
- - 06-L€ - - - 0€-TT - - - - [l A 069-STS
06-SL SS-St 06-SZ SS-LE LE-TT S'8T-TT 0€-2TT S'8T-TT | S'£-SL°0 S'L-SL°0 - 91 A 009-S2S
06-SL SS-St 06-SZ SS-LE LE-TT S'8T-TT 0€-2TT S'8T-TT | S'L-LEO S'L-S'S 0'v-LEO an A 081-08€
Sh-LE 0€-2T St-LE 0€-S'8T | S'ST-ST TI-S'S ST T1-S'S | L'€-STO0 L'E 0°'€-SC°0 4l A 0¥2-00T
%) €D [4e) | ) va €4 [£:] 14 1] €V (4] :(mY) oz1s sweay

suoisuaWIp |ed1ueyday

suoisuaWiq [edIUBYOd ¢ ¢ b

MG.20.U1.22

18



Automation VT Drive FC322 M
Instruction Manual 4 Mechanical Installation

4.2.3 Mechanical Mounting

All IP20 enclosure sizes as well as IP21/ IP55 enclosure sizes except A2 and A3 allow side-by-side installation.
If the IP 21 Enclosure kit (130B1122 or 130B1123) is used on enclosure A2 or A3, there must be a clearance between the drives of min. 50 mm.

For optimal cooling conditions allow a free air passage above and below the frequency converter. See table below.

% 2 Air passage for different enclosures
= = Enclo-
a— a— A3 A5 Bl B2 B3 B4 C1 C2 C3 C4
sure:

a(mm): 100 100 100 200 200 200 200 200 225 200 225

| 7 b(mm): 100 100 100 200 200 200 200 200 225 200 225

1. Drill holes in accordance with the measurements given.

2. You must provide screws suitable for the surface on which you want to mount the frequency converter. Re-tighten all four screws.

. 2 o
< o ] —
S\ —] N I ~
= — = \ 3 o)
O 18 == 3 @
0O — )
— o
I3
- | plate ™
q I~
A
] A(\
== o X
]

Table 4.2: Mounting frame sizes A5, B1, B2, B3, B4, C1, C2, C3 and C4 on a non-solid back wall, the drive must be provided with a back plate A due

to insufficient cooling air over the heat sink.

With heavier drives (B4, C3, C4) use a lift. First wall-mount the 2 lower bolts - then lift the drive onto the lower bolts - finally fasten the drive against the
wall with the 2 top bolts.

MG.20.U1.22 19
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4.2.4 Safety Requirements of Mechanical Installation

I Pay attention to the requirements that apply to integration and field mounting kit. Observe the information in the list to avoid serious
. damage or injury, especially when installing large units.

The frequency converter is cooled by means of air circulation.

To protect the unit from overheating, it must be ensured that the ambient temperature does not exceed the maximum temperature stated for the
frequency converterand that the 24-hour average temperature /s not exceeded. Locate the maximum temperature and 24-hour average in the paragraph
Derating for Ambient Temperature.

If the ambient temperature is in the range of 45 °C - 55 ° C, derating of the frequency converter will become relevant, see Derating for Ambient
Temperature.

The service life of the frequency converter is reduced if derating for ambient temperature is not taken into account.

4.2.5 Field Mounting

For field mounting the IP 21/IP 4X top/TYPE 1 kits or IP 54/55 units are recommended.

4.2.6 Panel Through Mounting
A Panel Through Mount Kit is available for frequency converter series Automation VT Drive.

In order to increase heatsink cooling and reduce panel depth, the frequency converter may be mounted in a through panel. Furthermore the in-built fan
can then be removed.

The kit is available for enclosures A5 through C2.

NB!
This kit cannot be used with cast front covers. No cover or IP21 plastic cover must be used instead.

Information on ordering numbers is found in the Design Guide, section Ordering Numbers.
More detailed information is available in the Panel/ Through Mount Kit instruction, MI.33.H1.YY, where yy=language code.

20 MG.20.U1.22
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5.1 How to Connect
5.1.1 Cables General

NB!
Always comply with national and local regulations on cable cross-sections.
Details of terminal tightening torques.
Power (kW) Torque (Nm)
. DC connec-

Enclosure 200-240 V 380-480 V 525-600 V Mains Motor tion Brake Earth Relay
A2 0.25-3.0 0.37-4.0 1.8 1.8 1.8 1.8 3 0.6
A3 3.7 55-7.5 0.75-7.5 1.8 1.8 1.8 1.8 3 0.6
A5 0.25- 3.7 0.37-7.5 0.75-7.5 1.8 1.8 1.8 1.8 3 0.6
B1 55-11 11-18.5 = 1.8 1.8 1.5 1.5 3 0.6
B2 - 22 - 4.5 4.5 3.7 3.7 3 0.6

15 30 - 4.52) 4.52) 3.7 3.7 3 0.6
B3 55-11 11-18.5 11-18.5 1.8 1.8 1.8 1.8 3 0.6
B4 15 -18.5 22-37 22 -37 4.5 4.5 4.5 4.5 3 0.6
C1 18.5-30 37 -55 = 10 10 10 10 3 0.6
o 37 75 ) 14 14 14 14 3 0.6
45 90 24 24 14 14 3 0.6
22 - 45 - 45 -
C3 30 55 55 10 10 10 10 3 0.6
37 - 75 - 75 - 14 14
4 45 90 90 241 24! 14 14 3 06

Table 5.1: Tightening of terminals

1. For different cable dimensions x/y where x<95 mm? and y=95 mm?.
2. Cable dimensions above 18.5 kW = 35 mm? and below 22 kW < 10 mm?
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5.1.2 Earthing and IT Mains

I The earth connection cable cross section must be at least 10 mm? or 2 rated mains wires terminated separately according to £V 50178
or IEC 61800-5-1 unless national regulations specify differently. Always comply with national and local regulations. on cable cross-

. sections.

The mains is connected to the main disconnect switch if this is included.

NB!
Check that mains voltage corresponds to the mains voltage of the frequency converter name plate.
=
S
2
3 Phase §
91 (L1) —
power
: 92 (L2)
input
93 (L3)
L 95 PE %
Illustration 5.1: Terminals for mains and earthing.
IT Mains
Do not connect 400 V frequency converters with RFI-filters to mains supplies with a voltage between phase and earth of more than
440 V.
For IT mains and delta earth (grounded leg), mains voltage may exceed 440 V between phase and earth.
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5.1.4 Mains Connection for A2 and A3

Automation VT Drive FC322
Instruction Manual

130BA261.10

Tllustration 5.2: First mount the two screws on the mounting plate, slide it into place and tighten fully.

130BA262.10

Illustration 5.3: When mounting cables, first mount and tighten earth cable.

24
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I The earth connection cable cross section must be at least 10 mm? or 2 rated mains wires terminated separately according to £V 50178/
. IEC 61800-5-1.

130BA263.10

RELAY 2

RELAY 1

Illustration 5.4: Then mount mains plug and tighten wires.

MG.20.U1.22 25



M Automation VT Drive FC322
5 Electrical Installation Instruction Manual

130BA264.10

Tllustration 5.5: Finally tighten support bracket on mains wires.

NB!
With single phase A3 use L1 and L2 terminals.
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5.1.5 Mains Connection for A5

130BT336.10

130BT335.10

Tllustration 5.7: How to connect to mains and earthing with mains disconnect switch.

NB!
With single phase A5 use L1 and L2 terminals.
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5.1.6 Mains Connection for B1, B2 and B3

130BT332.10
130BA725.10

Tllustration 5.8: How to connect to mains and earthing for

B1 and B2
Tllustration 5.9: How to connect to mains and earthing for

B3 without RFI.

130BA720.10

Tllustration 5.10: How to connect to mains and earthing for
B3 with RFL.
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With single phase B1 use L1 and L2 terminals.

NB!
For correct cable dimensions please see the section General Specifications at the back of this manual.

5.1

.7 Mains Connection for B4, C1 and C2

130BA389.10

130BA714.10

Tllustration 5.11: How to connect to mains and earthing for
B4.

Tllustration 5.12: How to connect to mains and earthing for

Cl and C2.

MG.20.U1.22
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5.1.8 Mains Connection for C3 and C4

M Automation VT Drive FC322
Instruction Manual

130BA718.10

Tllustration 5.13: How to connect C3 to mains and earthing.

30

130BA719.10

Tllustration 5.14: How to connect C4 to mains and earthing.
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5.1.9 How to Connect Motor - Introduction
See section General Specifications for correct dimensioning of motor cable cross-section and length.

. Use a screened/armoured motor cable to comply with EMC emission specifications (or install the cable in metal conduit).
. Keep the motor cable as short as possible to reduce the noise level and leakage currents.

. Connect the motor cable screen/armour to both the decoupling plate of the frequency converter and to the metal of the motor. (Same applies
to both ends of metal conduit if used instead of screen.)

. Make the screen connections with the largest possible surface area (cable clamp or by using an EMC cable gland). This is done by using the
supplied installation devices in the frequency converter.

. Avoid terminating the screen by twisting the ends (pigtails), as this will spoil high frequency screening effects.

. If it is necessary to break the continuity of the screen to install a motor isolator or motor relay, the continuity must be maintained with the lowest
possible HF impedance.

Cable length and cross-section

The frequency converter has been tested with a given length of cable and a given cross-section of that cable. If the cross-section is increased, the cable
capacitance - and thus the leakage current - may increase, and the cable length must be reduced correspondingly.

Switching frequency
When frequency converters are used together with sine wave filters to reduce the acoustic noise from a motor, the switching frequency must be set
according to the sine wave filter instruction in par. 14-01 Switching Frequency.

Precautions while using Aluminium conductors

Aluminium conductors are not recommended for cable cross sections below 35 mmz2. Terminals can accept aluminium conductors but the conductor
surface has to be clean and the oxidation must be removed and sealed by neutral acid free Vaseline grease before the conductor is connected.
Furthermore, the terminal screw must be retightened after two days due to the softness of the aluminium. It is crucial to ensure the connection makes
a gas tight joint, otherwise the aluminium surface will oxidize again.

All types of three-phase asynchronous standard motors can be connected

to the frequency converter. Normally, small motors are star-connected . a . Y Y v §
(230/400 V, D/Y). Large motors are delta-connected (400/690 V, D/Y). E
Refer to the motor name plate for correct connection mode and voltage. . . 5

96 97 98 96 97 98

Y A

Tllustration 5.15: Terminals for motor connection

NB!

In motors without phase insulation paper or other insulation reinforcement suitable for operation with voltage supply (such as a fre-
quency converter), fit a sine-wave filter on the output of the frequency converter. (Motors that comply with IEC 60034-17 do not require
a Sine-wave filter).
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No. 96 97 98 Motor voltage 0-100% of mains voltage.
u Vv W 3 cables out of motor
U1 Vi w1
= = v 6 cables out of motor, Delta-connected
U1 Vi W1 6 cables out of motor, Star-connected
U2, V2, W2 to be interconnected separately
(optional terminal block)
No. 99 Earth connection
PE

Table 5.3: 3 and 6 cable motor connection.
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5.1.11 Motor Connection for A2 and A3

Follow t

hese drawings step by step for connecting the motor to the frequency converter.

Automation VT Drive FC322
Instruction Manual

TN
~_

130BA265.10

Illustration 5.16: First terminate the motor earth, then place motor U, V and W wires in plug and tighten.

34
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130BA266.10

Illustration 5.17: Mount cable clamp to ensure 360 degree connection between chassis and screen, note the outer insulation of the motor
cable is removed under the clamp.

5.1.12 Motor Connection for A5

13087337.10

Illustration 5.18: First terminate the motor earth, then place motor U, V and W wires in terminal and tighten. Please ensure that the outer
insulation of the motor cable is removed under the EMC clamp.
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5.1.13 Motor Connection for B1 and B2

5
2

Tllustration 5.19: First terminate the motor earth, then Place motor U, V and W wires in terminal and tighten. Please ensure that the outer
insulation of the motor cable is removed under the EMC clamp.

5.1.14 Motor Connection for B3 and B4

130BA721.10

130BA726.10

Tllustration 5.20: First terminate the motor earth, then Place

motor U, V and W wires in terminal and tighten. Please en-
sure that the outer insulation of the motor cable is removed
under the EMC clamp.

Tllustration 5.21: First terminate the motor earth, then Place

motor U, V and W wires in terminal and tighten. Please en-

sure that the outer insulation of the motor cable is removed
under the EMC clamp.
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5.1.15 Motor Connection for C1 and C2

130BA390.10

Tllustration 5.22: First terminate the motor earth, then Place motor U, V and W wires in terminal and tighten. Please ensure that the outer
insulation of the motor cable is removed under the EMC clamp.
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5.1.16 Motor Connection for C3 and C4

130BA737.10

Tllustration 5.23: First terminate the motor earth, then place motor U, V and W wires into the appropriate terminals and tighten. Please
ensure that the outer insulation of the motor cable is removed under the EMC clamp.
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130BA740.10

Illustration 5.24: First terminate the motor earth, then place motor U, V and W wires into the appropriate terminals and tighten. Please
ensure that the outer insulation of the motor cable is removed under the EMC clamp.

5.1.17 DC Bus Connection

The DC bus terminal is used for DC back-up, with the intermediate circuit being supplied from an external source.

Terminal numbers used: 88, 89
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130BA717.10

=)
]
I
~
<
o
o
@

Tllustration 5.26: DC bus connections for enclosure B4.

Tllustration 5.27: DC bus connections for enclosure C3.

130BA738.10

Please contact if you require further information.

40
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Tllustration 5.28: DC bus connections for enclosure C4.
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5.1.18 Brake Connection Option

The connection cable to the brake resistor must be screened/armoured.

Brake resistor

Terminal number 81 82

Terminals R- R+

Dynamic brake calls for extra equipment and safety considerations. For further information, please contact .

—

Use cable clamps to connect the screen to the metal cabinet of the frequency converter and to the decoupling plate of the brake resistor.

2. Dimension the cross-section of the brake cable to match the brake current.

NB!
Voltages up to 975 V DC (@ 600 V AC) may occur between the terminals.

=)
o
~
~
<
I}
=}
A

ff130BA724.10

Illustration 5.29: Brake connection terminal for B3.

Tllustration 5.30: Brake connection terminal for B4.
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130BA739.10
130BA742.10

Tllustration 5.32: Brake connection terminal for C4.

Illustration 5.31: Brake connection terminal for C3.

NB!
If a short circuit in the brake IGBT occurs, prevent power dissipation in the brake resistor by using a mains switch or contactor to
disconnect the mains for the frequency converter. Only the frequency converter shall control the contactor.

NB!
Place the brake resistor in an environment free of fire risk and ensure that no external objects can fall into the brake resistor through
ventilation slots.

Do not cover ventilation slots and grids.

5.1.19 Relay Connection

To set relay output, see par. group 5-4* Relays.
¥ oure par. group 4 No. 01-02 make (normally open)

01-03 break (normally closed)

04 - 05 make (normally open)

04 - 06 break (normally closed)
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130BA215.10

130BA029.12

Terminals for relay connection Terminals for relay connection
(A2 and A3 enclosures). (A5, B1 and B2 enclosures).

el

130BA391.12

RELAY 1

Tllustration 5.33: Terminals for relay connection (C1 and C2 enclosures).
The relay connections are shown in the cut-out with relay plugs (from the Accessory Bag) fitted.
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130BA747.10

Tllustration 5.34: Terminals for relay connections for B3. Only one relay input is fitted from the factory. When the second relay is needed
remove knock-out.

130BA748.10

Illustration 5.35: Terminals for relay connections for B4.
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130BA749.10

Tllustration 5.36: Terminals for relay connections for C3 and C4. Located in the upper right corner of the frequency converter.
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5.1.20 Relay Output

Relay 1 Relay 2
3 Terminal 01: common . Terminal 04: common
. Terminal 02: normal open 240 V AC . Terminal 05: normal open 400 V AC
. Terminal 03: normal closed 240 V AC . Terminal 06: normal closed 240 V AC

Relay 1 and relay 2 are programmed in par. 5-40 Function Relay,
par. 5-41 On Delay, Relay, and par. 5-42 Off Delay, Relay.

130BA047.10

relay1

Additional relay outputs by using option module MCB 105.

240Vac, 2A

01

relay2

240Vac, 2A

400Vac, 2A

04

5.1.21 Wiring Example and Testing

The following section describes how to terminate control wires and how to access them. For an explanation of the function, programming and wiring of
the control terminals, please see chapter, How to programme the frequency converter.
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5.1.22 Access to Control Terminals

All terminals to the control cables are located underneath the terminal cover

13087248.10

on the front of the frequency converter. Remove the terminal cover with a

screwdriver.

Tllustration 5.37: Access to control terminals for A2, A3, B3, B4, C3

and C4 enclosures

Remove front-cover to access control terminals. When replacing the front-
cover, please ensure proper fastening by applying a torque of 2 Nm.

130BT334.10

Tllustration 5.38: Access to control terminals for A5, B1, B2, C1 and

C2 enclosures

MG.20.U1.22 47



M Automation VT Drive FC322
5 Electrical Installation Instruction Manual

5.1.23 Control Terminals

Drawing reference numbers:
1. 10-pole plug digital I/0.

1308A012.11

2. 3-pole plug RS-485 Bus.
3. 6-pole analog I/0.

4. USB connection.

Illustration 5.39: Control terminals (all enclosures)

5.1.24 Control Cable Clamp

1. Use a clamp from the accessory bag to connect screen to fre-
quency converter decoupling plate for control cables.

130BT340.10

See section entitled Farthing of Screened/Armoured Control Cables for
the correct termination of control cables.

Illustration 5.40: Control cable clamp.
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5.1.25 Electrical Installation and Control Cables

Danftsd

5 Electrical Installation
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Tllustration 5.41: Diagram showing all electrical terminals. (Terminal 37 present for units with Safe Stop Function only.)
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Terminal number Terminal description Parameter number Factory default
1+2+3 Terminal 1+2+3-Relayl 5-40 No operation
4+5+6 Terminal 4+5+6-Relay2 5-40 No operation
12 Terminal 12 Supply - +24V DC

13 Terminal 13 Supply - +24V DC

18 Terminal 18 Digital Input 5-10 Start

19 Terminal 19 Digital Input 5-11 No operation
20 Terminal 20 = Common

27 Terminal 27 Digital Input/Output 5-12/5-30 Coast inverse
29 Terminal 29 Digital Input/Output 5-13/5-31 Jog

32 Terminal 32 Digital Input 5-14 No operation
33 Terminal 33 Digital Input 5-15 No operation
37 Terminal 37 Digital Input - Safe Stop

42 Terminal 42 Analog Output 6-50 Speed 0-HighLim
53 Terminal 53 Analog Input 3-15/6-1*/20-0* Reference

54 Terminal 54 Analog Input 3-15/6-2*/20-0* Feedback

Table 5.5: Terminal connections

Very long control cables and analog signals may, in rare cases and depending on installation, result in 50/60 Hz earth loops due to noise from mains

supply cables.

If this occurs, break the screen or insert a 100 nF capacitor between screen and chassis.

The common of digital / analog inputs and outputs should be connected to separate common terminals 20, 39, and 55. This will avoid
ground current interference among groups. For example, it avoids switching on digital inputs disturbing analog inputs.

NB!
Control cables must be screened/armoured.

5.1.26 How to Test Motor and Direction of Rotation

I Note that unintended motor start can occur, ensure no personnel or equipment is in danger!

50

130BA309.10

Illustration 5.42:

Step 1: First remove the insulation on both ends of a 50 to
70 mm piece of wire.
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Please follow these steps to test the motor connection and direction of
rotation. Start with no power to the unit.

130BA311.11

130BA310.10

Tllustration 5.44:
Step 3: Insert the other end in terminal 12 or 13. (Note:

Illustration 5.43: For units with Safe Stop function, the existing jumper be-
Step 2: Insert one end in terminal 27 using a suitable ter- tween terminal 12 and 37 should not be removed for the
minal screwdriver. (Note: For units with Safe Stop function, unit to be able to run!)

the existing jumper between terminal 12 and 37 should not

be removed for the unit to be able to run!)

130BA305.11
130BA304.11

Illustration 5.46:
Tllustration 5.45: Step 5: By pressing the [Hand on] button, the LED above

Step 4: Power-up the unit and press the [Off] button. In the button should be lit and the motor may rotate.

this state the motor should not rotate. Press [Off] to stop
the motor at any time. Note the LED at the [OFF] button
should be lit. If alarms or warnings are flashing, please see

chapter 7 regarding these.

130BA307.11
1308A306.11

Illustration 5.47:
Step 6: The speed of the motor can be seen in the . It can

Illustration 5.48:

Step 7: To move the cursor, use the left < and right » arrow
be adjusted by pushing the up 4 and down ¥ arrow but- buttons. This enables changing the speed in larger incre-
tons. ments.
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130BA305.11

Illustration 5.49:
Step 8: Press the [Off] button to stop the motor again.

130BA308.11

Tllustration 5.50:
Step 9: Change two motor wires if the desired rotation of
direction is not achieved.

Remove mains power from the frequency converter before changing motor wires.

5.1.27 Switches S201, S202 and S801

Switches S201 (Al 53) and S202 (Al 54) are used to select a current (0-20
mA) or a voltage (0 to 10 V) configuration of the analog input terminals

53 and 54 respectively.

Switch S801 (BUS TER.) can be used to enable termination on the RS-485
port (terminals 68 and 69).

Please note that the switches may be covered by an option, if fitted.
Default setting:
S201 (AI 53) = OFF (voltage input)

5202 (AI 54) = OFF (voltage input)
S801 (Bus termination) = OFF

52

130BT310.10

Tllustration 5.51: Switches location.
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5.2 Final Optimization and Test

To optimize motor shaft performance and optimize the frequency converter for the connected motor and installation, please follow these steps. Ensure
that frequency converter and motor are connected, and power is applied to frequency converter.

NB!
Before power up ensure that connected equipment is ready for use.

Step 1. Locate motor name plate

NB!
The motor is either star- (Y) or delta- connected (A). This information is located on the motor name plate data.

1308T307.10

3~ MOTORNR. 1827421 2003

§/E005A9

m3ls  jmin, 00 v v

m1400 fmin, 50 He

050 080 36 A

L

[ P65 HI1A

Illustration 5.52: Motor name plate example

Step 2. Enter motor name plate data in following parameter 1. Motor Power [kW] par. 1-20
list. or Motor Power [HP] par. 1-21
To access list first press [QUICK MENU] key then select *Q2 Quick Setup”. 2. |Motor Voltage par. 1-22
3. Motor Frequency par. 1-23
4. Motor Current par. 1-24
5. Motor Nominal Speed par. 1-25

Table 5.6: Motor related parameters

Step 3. Activate Automatic Motor Adaptation (AMA)
Performing AMA ensures best possible performance. AMA automatically takes measurements from the specific motor connected and compensates for
installation variances.

1. Connect terminal 27 to terminal 12 or use [MAIN MENU] and set Terminal 27 par. 5-12 to No operation (par. 5-12 [0])
2. Press [QUICK MENU], select "Q2 Quick Setup”, scroll down to AMA par. 1-29.
3. Press [OK] to activate the AMA par. 1-29.
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4.  Choose between complete or reduced AMA. If sine wave filter is mounted, run only reduced AMA, or remove sine wave filter during AMA
procedure.

5. Press [OK] key. Display should show “Press [Hand on] to start”.
6. Press [Hand on] key. A progress bar indicates if AMA is in progress.

Stop the AMA during operation
1. Press the [OFF] key - the frequency converter enters into alarm mode and the display shows that the AMA was terminated by the user.

Successful AMA
1. The display shows “Press [OK] to finish AMA”.

2. Press the [OK] key to exit the AMA state.

Unsuccessful AMA
1. The frequency converter enters into alarm mode. A description of the alarm can be found in the Troubleshooting section.
2. "Report Value” in the [Alarm Log] shows the last measuring sequence carried out by the AMA, before the frequency converter entered alarm

mode. This number along with the description of the alarm will assist troubleshooting. If contacting Danfoss Service, make sure to mention
number and alarm description.

Unsuccessful AMA is often caused by incorrectly entered motor name plate data or too big difference between the motor power size
and the frequency converter power size.

Step 4. Set speed limit and ramp time

Set up the desired limits for speed and ramp time. Motor Speed Low Limit | par. 4-11 or 4-12
Motor Speed High Limit | par. 4-13 or 4-14
Minimum Reference \par. 3-02
Maximum Reference ‘par. 3-03 Ramp 1 Ramp Up Time [s] ‘par_ 3-41
Ramp 1 Ramp Down Time 1 [s] |par. 3-42
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6 Commissioning and Application Examp

6.1 Quick Setup
6.1.1 Quick Menu Mode

The GLCP provides access to all parameters listed under the Quick Menus. To set parameters using the [Quick Menu] button:
Pressing [Quick Menu] the list indicates the different areas contained in the Quick menu.

Efficient parameter set-up for water applications
The parameters can easily be set up for the vast majority of the water and wastewater applications only by using the [Quick Menu].

The optimum way to set parameters through the [Quick Menu] is by following the below steps:
1. Press [Quick Setup] for selecting basic motor settings, ramp times, etc.

2. Press [Function Setups] for setting up the required functionality of the frequency converter - if not already covered by the settings in [Quick
Setup].

3. Choose between General Settings, Open Loop Settings and Closed Loop Settings.

It is recommended to do the set-up in the order listed.

= o Par. Designation [Units]
40.0% 484 A 1(1) %
| 8 0-01 Language
@Tﬂﬁjr?ﬂ\i M;[u 77 77 77 77 77\ % 1-20 Motor Power [kw]
Q2 Quick Setup 1-22 Motor Voltage I\
Bl TR 1-23 Motor Frequency [Hz]
Q5 Changes Made
1-24 Motor Current [A]
Tllustration 6.1: Quick Menu view. 1-25 Motor Nominal Speed [RPM]
3-41 Ramp 1 Ramp up Time [s]
3-42 Ramp 1 Ramp down Time [s]
4-11 Motor Speed Low Limit [RPM]
4-13 Motor Speed High Limit [RPM]
1-29 Automatic Motor Adaptation (AMA)

Table 6.1: Quick Setup parameters. Please see section Commonly Used
Parameters - Explanations

If No Operation is selected in terminal 27 no connection to +24 V on terminal 27 is necessary to enable start.
If Coast Inverse (factory default value) is selected in Terminal 27, a connection to +24V is necessary to enable start.

NB!
For detailed parameter descriptions, please see the following section on Commonly Used Parameters - Explanations.
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6.2.1 Start/Stop

Terminal 18 = start/stop par. 5-10 [8] Start
Terminal 27 = No operation par. 5-12 [0] No operation (Default coast
inverse

+24V

P 5-10[8]

P5-12(0]
130BA155.12

N
w
=)
©
N~
~N
N
)
w
~
w
w
N
=)
w
~N

@
@)
@)

Par. 5-10 Digital Input, Terminal 18 = Start (default)

I}
B

Par. 5-12 Digital Input, Terminal 27 = coast inverse (default)

j]@

Start/Stop Safe Stop
Speed ‘ ﬁ

Start/Stop
(8]

Tllustration 6.2: Terminal 37: Available only with Safe Stop
Function!

6.2.2 Closed Loop Wiring

Terminal 12 /13: +24V DC
Terminal 18: Start par. 5-18 [8] Start (Default)
Terminal 27: Coast par. 5-12 [2] coast inverse (Default) P

L1 =13 U v

Terminal 54: Analog input
g p Mains

L1-L3: Mains terminals

1218 27 13 54

130BA727.10

w
A Start
[ -

Stop .
2 wire 4-20mA
I Pressure
Transmitter

U,V and W: Motor terminals
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6.2.3 Submersible Pump Application

The system consists of a submersible pump controlled by a Danfoss Automation VT Drive and a pressure transmitter. The transmitter gives a 4-20 mA
feedback signal to the Automation VT Drive, which keeps a constant pressure by controlling the speed of the pump. To design a drive for a submersible
pump application, there are a few important issues to take into consideration. Therefore the drive used must be chosen according to motor current.

1. The motor is a so called “Can motor” with a stainless steel can between the rotor and stator. There is a larger and a more magnetic resistant
air-gap than on a normal motor hence a weaker field which results in the motors being designed with a higher rated current than a norm motor
with similar rated power.

2. The pump contains thrust bearings which will be damaged when running below minimum speed which normally will be 30 Hz.

3.  The motor reactance is nonlinear in submersible pump motors and therefore Automatic Motor Adaption (AMA) may not be possible. However,
normally submersible pumps are operated with very long motor cables that might eliminate the nonlinear motor reactance and enable the drive
to perform AMA. If AMA fails, the motor data can be set from parameter group 1-3* (see motor datasheet). Be aware that if AMA has succeeded
the drive will compensate for voltage drop in the long motor cables, so if the Advanced motor data are set manually, the length of the motor
cable must be taken into considerations to optimize system performance.

4. It is important that the system is operated with a minimum of wear and tear of the pump and motor. A Danfoss Sine-Wave filter can lower the
motor insulation stress and increase lifetime (check actual motor insulation and the frequency converter du/dt specification). It is recommended
to use a filter to reduce the need for service.

5. EMC performance can be difficult to achieve due to the fact that the special pump cable which is able to withstand the wet conditions in the well
normally is unscreened. A solution could be to use a screened cable above the well and fix the screen to the well pipe if it is made of steel (can
also be made of plastic). A Sine-Wave filter will also reduce the EMI from unscreened motor cables.

The special “can motor” is used due to the wet installation conditions. The drive needs to be designed for the system according to output current to be
able to run the motor at nominal power.

To prevent damage to the thrust bearings of the pump, it is important to ramp the pump from stop to min. speed as quick as possible. Well-known
manufacturers of submersible pumps recommend that the pump is ramped to min. speed (30 Hz) in max. 2 -3 seconds. The new Automation VT Drive
is designed with initial and final Ramp for these applications. The initial and final ramps are 2 individual ramps, where Initial Ramp, if enabled, will ramp
the motor from stop to min. speed and automatically switch to normal ramp, when min. speed is reached. Final ramp will do the opposite from min. speed
to stop in a stop situation.

Pipe-Fill mode can be enabled to prevent water hammering. The Danfoss frequency converter is capable of filling vertical pipes using the PID controller
to slowly ramp up the pressure with a user specified rate (units/sec). If enabled the drive will, when it reaches min. speed after startup, enter pipe fill
mode. The pressure will slowly be ramped up until it reaches a user specified Filled Set Point, where after the drive automatically disables Pipe Fill Mode
and continues in normal closed loop operation.

This feature is designed for irrigation applications.

Electrical Wiring

Typical parameter settings (Typical/recommended settings in brack-

130BA727.10

ets.) 1l23PE gy vw 12 1827 13 54
Parameters: MBWH A | start

Motor Rated Power Par. 1-20 / par. 1-21 [ -

Motor Rated Voltage Par. 1-22 ISP | e s0mA
Motor Current Par. 1-24 T— Pressure
Motor Rated Speed Par. 1-28 Transmitter

Enable Reduced Automatic Motor Adaptation (AMA in par. 1-29)

NB!
Note the analog input 2, (terminal (54) format must be
set to mA. (switch 202).
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Min. Reference

Max. Reference

Initial Ramp Up Time
Final Ramp Down Time
Normal Ramp Up Time
Normal Ramp Down Time
Motor Min. Speed

Motor Max. Speed

Use the “Closed Loop” wizard under “Quick Menu_Funtion_Setup”, to easily set up the feedback settings in the PID controller.

Par. 3-01 (30 Hz)

Par. 3-02 (50/60 Hz)

Par. 3-84 (2 sec.)

Par. 3-88 (2 sec.)

Par. 3-41 (8 sec. depending on size)
Par. 3-42 (8 sec. depending on size)
Par. 4-11 (30 Hz)

Par. 4-13 (50/60 Hz)

Pipe Fill Mode
Pipe Fill Enable Par. 29-00
Pipe Fill Rate Par. 29-04 (Feedback units/sec.)
Filled Set Point Par. 29-05 (Feedback units)
A Speed e
0
Pipe Fill Vertical Pipes N
=
o
Max. speed 2
\Closed loop
Min. speed ‘Fill rate units/sec.
Initial ramp
b
‘ Filled setpoint Time
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7 How to Operate the Frequency Converter

7.1 Ways of Operation
The frequency converter can be operated in 3 ways:
1. Graphical Local Control Panel (GLCP), see 6.1.2
2. Numeric Local Control Panel (NLCP), see 6.1.3
3. RS-485 serial communication or USB, both for PC connection, see 6.1.4

If the frequency converter is fitted with fieldbus option, please refer to relevant documentation.

7.1.1 How to Operate Graphical LCP (GLCP)
The following instructions are valid for the GLCP (LCP 102).

The GLCP is divided into four functional groups:
1. Graphical display with Status lines.
2. Menu keys and indicator lights (LED's) - selecting mode, changing parameters and switching between display functions.
3. Navigation keys and indicator lights (LEDs). 7
4. Operation keys and indicator lights (LEDs).

Graphical display:

The LCD-display is back-lit with a total of 6 alpha-numeric lines. All data is displayed on the LCP which can show up to five operating variables while in
[Status] mode.

Display lines:

a.  Status line: Status messages displaying icons and graphics. 'I'r

b. Line 1-2: Operator data lines displaying data and variables de-

fined or chosen by the user. By pressing the [Status] key, up to
one extra line can be added.

c.  Status line: Status messages displaying text.

The display is divided into 3 sections:

Top section (a)
shows the status when in status mode or up to 2 variables when not in
status mode and in the case of Alarm/Warning.

The number of the Active Set-up (selected as the Active Set-up in par. 0-10) is shown. When programming in another Set-up than the Active Set-up, the
number of the Set-up being programmed appears to the right in brackets.

Middle section (b)
shows up to 5 variables with related unit, regardless of status. In case of alarm/warning, the warning is shown instead of the variables.

It is possible to toggle between three status read-out displays by pressing the [Status] key.
Operating variables with different formatting are shown in each status screen - see below.

Several values or measurements can be linked to each of the displayed operating variables. The values / measurements to be displayed can be defined

via par. 0-20, 0-21, 0-22, 0-23, and 0-24, which can be accessed via [QUICK MENU], "Q3 Function Setups", "Q3-1 General Settings", "Q3-11 Display
Settings".
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Each value / measurement readout parameter selected in par. 0-20 to par. 0-24 has its own scale and number of digits after a possible decimal point.
Larger numeric values are displayed with few digits after the decimal point.

Ex.: Current readout

5.25A; 15.2 A 105 A.

Status display I
This read-out state is standard after start-up or initialization.

130BP041.10

Use [INFO] to obtain information about the value/measurement linked to

the displayed operating variables (1.1, 1.2, 1.3, 2, and 3).

See the operating variables shown in the display in this illustration. 1.1,
1.2 and 1.3 are shown in small size. 2 and 3 are shown in medium size. G>/ @

Auto Remote Ryrfiping
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Status display II
See the operating variables (1.1, 1.2, 1.3, and 2) shown in the display in X0 .-
207RPM 5.25A 24.4 kW é
this illustration. ° 2
In the example, Speed, Motor current, Motor power and Frequency are 6.9.. @
selected as variables in the first and second lines. @
Auto Remote Running

1.1, 1.2 and 1.3 are shown in small size. 2 is shown in large size.

ol

Status display III:
This state displays the event and action of the Smart Logic Control. For

=~
1(1)
778 RPM 0.86 A 4.0 kw

further information, see section Smart Logic Control.

130BP063.10

State: 0 off 0 (off)
When: -
Do: -

Auto Remote Running

Bottom section

_

43 RPM 544 A 25.3kW

always shows the state of the frequency converter in Status mode. Top section <

Middle section <

! Pwr.card temp (W29)
Bottom section
Auto Remote Running

130BP074.10

Display contrast adjustment
Press [status] and [ A] for darker display
Press [status] and [ ¥] for brighter display

Indicator lights (LEDs):

If certain threshold values are exceeded, the alarm and/or warning LED lights up. A status and alarm text appear on the control panel.

The On LED is activated when the frequency converter receives power from mains voltage, a DC bus terminal, or an external 24 V supply. At the same
time, the back light is on.

. Green LED/On: Control section is working.

. Yellow LED/Warn.: Indicates a warning. on %g

Warn. ]

. Flashing Red LED/Alarm: Indicates an alarm. Alarm O
GLCP keys
Menu keys

The menu keys are divided into functions. The keys below the display and

Quick Main Alarm
Menu

130BP045.10

Status
indicator lamps are used for parameter set-up, including choice of display ‘ ‘ ‘

indication during normal operation.
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[Status]

Indicates the status of the frequency converter and/or the motor. 3 different readouts can be chosen by pressing the [Status] key:

5 line readouts, 4 line readouts or Smart Logic Control.

Use [Status] for selecting the mode of display or for changing back to Display mode from either the Quick Menu mode, the Main Menu mode or Alarm
mode. Also use the [Status] key to toggle single or double read-out mode.

[Quick Menu]
Allows quick set-up of the frequency converter. The most common functions can be programmed here.

The [Quick Menu] consists of:
- Q1: My Personal Menu

- Q2: Quick Setup

- Q3: Function Setups
- Q5: Changes Made

- Q6: Loggings

The Function set-up provides quick and easy access to all parameters required for the majority of water and wastewater applications including variable
torque, constant torque, pumps, dosing pumps, well pumps, booster pumps, mixer pumps, aeration blowers and other pump and fan applications.
Amongst other features it also includes parameters for selecting which variables to display on the LCP, digital preset speeds, scaling of analog references,
closed loop single zone and multi-zone applications and specific functions related to water and wastewater applications.

The Quick Menu parameters can be accessed immediately unless a password has been created via par. 0-60, 0-61, 0-65 or 0-66.
It is possible to switch directly between Quick Menu mode and Main Menu mode.

[Main Menu]

is used for programming all parameters.

The Main Menu parameters can be accessed immediately unless a password has been created via par. 0-60, 0-61, 0-65 or 0-66. For the majority of water
and wastewater applications it is not necessary to access the Main Menu parameters but instead the Quick Menu, Quick Setup and Function Setups
provides the simplest and quickest access to the typical required parameters.

It is possible to switch directly between Main Menu mode and Quick Menu mode.

Parameter shortcut can be carried out by pressing down the [Main Menu] key for 3 seconds. The parameter shortcut allows direct access to any
parameter.

[Alarm Log]
displays an Alarm list of the five latest alarms (numbered A1-A5). To obtain additional details about an alarm, use the arrow keys to manoeuvre to the
alarm number and press [OK]. Information is displayed about the condition of the frequency converter before it enters the alarm mode.

[Back] [Info]
reverts to the previous step or layer in the navigation structure. displays information about a command, parameter, or function in any
[Cancel] display window. [Info] provides detailed information when needed.

last change or command will be cancelled as long as the display has not Exit Info mode by pressing either [Info], [Back], or [Cancel].

been changed.

%/ Info
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Navigation keys

The four navigation arrows are used to navigate between the different
choices available in [Quick Menu], [Main Menu] and [Alarm Log].

130BT117.10

Use the keys to move the cursor.

[OK]
is used for choosing a parameter marked by the cursor and for enabling
the change of a parameter.

Warm

Alarm

Operation keys

for local control are found at the bottom of the control panel. :ll l:|

[Hand on]
enables control of the frequency converter via the GLCP. [Hand on] also starts the motor, and it is now possible to give the motor speed reference by
means of the arrow keys. The key can be £nabled[1] or Disabled [0] via par. 0-40 [Hand on] Key on LCP. 7

130BP046.10

The following control signals will still be active when [Hand on] is activated:
. [Hand on] - [Off] - [Auto on]

. Reset

. Coasting stop inverse (motor coasting to stop)
. Reversing

. Set-up select Isb - Set-up select msb

. Stop command from serial communication

. Quick stop
. DC brake
NB!

External stop signals activated by means of control signals or a serial bus will override a “start” command via the LCP.

[off]
stops the connected motor. The key can be Enabled [1] or Disabled [0] via par. 0-41 [Off] key on LCP. If no external stop function is selected and the
[Off] key is inactive the motor can only be stopped by disconnecting the mains supply.

[Auto on]
enables the frequency converter to be controlled via the control terminals and/or serial communication. When a start signal is applied on the control
terminals and/or the bus, the frequency converter will start. The key can be Enabled [1] or Disabled [0] via par. 0-42 [Auto on] key on LCP.

NB!
An active HAND-OFF-AUTO signal via the digital inputs has higher priority than the control keys [Hand on] — [Auto on].
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[Reset]

is used for resetting the frequency converter after an alarm (trip). The key can be Enabled [1] or Disabled [0] via par. 0-43 Reset Keys on LCP.

The parameter shortcut

can be carried out by holding down the [Main Menu] key for 3 seconds. The parameter shortcut allows direct access to any parameter.

7.1.2 How to Operate Numeric (NLCP)
The following instructions are valid for the NLCP (LCP 101).

The control panel is divided into four functional groups:
1. Numeric display.

2. Menu key and indicator lights (LEDs) - changing parameters and
switching between display functions.

3. Navigation keys and indicator lights (LEDs).

4. Operation keys and indicator lights (LEDs).

NB!
Parameter copy is not possible with Numeric Local
Control Panel (LCP101).

Select one of the following modes:

Status Mode: Displays the status of the frequency converter or the mo-
tor.

If an alarm occurs, the NLCP automatically switches to status mode.

A number of alarms can be displayed.

Quick Setup or Main Menu Mode: Display parameters and parameter
settings.

308A191.10

Alarm

Illustration 7.1: Numerical LCP (NLCP)

Indicator lights (LEDs):
. Green LED/On: Indicates if control section is on.

. Yellow LED/Wrn.: Indicates a warning.

3 Flashing red LED/Alarm: Indicates an alarm.
Menu key

Select one of the following modes:
. Status

. Quick Setup
3 Main Menu

Main Menu

is used for programming all parameters.

64

228

Illustration 7.2: Status display example

Tllustration 7.3: Alarm display example

MG.20.U1.22



Automation VT Drive FC322 M
Instruction Manual 7 How to Operate the Frequency Converter

The parameters can be accessed immediately unless a password has been created via par. 0-60 Main Menu Password, par. 0-61 Access to Main Menu
wy/o Password, par. 0-65 Personal Menu Password or par. 0-66 Access to Personal Menu wyo Password.

Quick Setup is used to set up the frequency converter using only the most essential parameters.

The parameter values can be changed using the up/down arrows when the value is flashing.

Select Main Menu by pressing the [Menu] key a number of times until the Main Menu LED is lit.

Select the parameter group [xx-__] and press [OK]

Select the parameter [__-xx] and press [OK]

If the parameter is an array parameter select the array number and press [OK]

Select the wanted data value and press [OK]

Navigation keys
[Back]
for stepping backwards

Arrow [A][V] P 2'03 Setup 1

keys are used for manoeuvring between parameter groups, parameters

1308P079.10

and within parameters

-
Status Quick Main
Menu Setup Menu

[OK] ) i
Tllustration 7.4: Display example

is used for choosing a parameter marked by the cursor and for enabling
the change of a parameter.

Operation keys
— 1 —

Keys for local control are found at the bottom of the control panel. @ 0 @

Tllustration 7.5: Operation keys of the numerical LCP (NLCP)

130BP046.10

[Hand on]
enables control of the frequency converter via the . [Hand on] also starts the motor and it is now possible to enter the motor speed data by means of
the arrow keys. The key can be £nabled[1] or Disabled [0] via par. 0-40 [Hand on] Key on LCP.

External stop signals activated by means of control signals or a serial bus will override a 'start’ command via the .

The following control signals will still be active when [Hand on] is activated:
. [Hand on] - [Off] - [Auto on]

3 Reset

. Coasting stop inverse

. Reversing

. Set-up select Isb - Set-up select msb

. Stop command from serial communication

. Quick stop
. DC brake
[Off]

stops the connected motor. The key can be Enabled[1] or Disabled [0] via par. 0-41 [Off] Key on LCP.

If no external stop function is selected and the [Off] key is inactive the motor can be stopped by disconnecting the mains supply.
[Auto on]

enables the frequency converter to be controlled via the control terminals and/or serial communication. When a start signal is applied on the control
terminals and/or the bus, the frequency converter will start. The key can be £nabled [1] or Disabled [0] via par. 0-42 [Auto on] Key on LCP.

MG.20.U1.22 65



7 How to Operate the Frequency Converter M

Automation VT Drive FC322

Instruction Manual

An active HAND-OFF-AUTO signal via the digital inputs has higher priority than the control keys [Hand on] [Auto on].

[Reset]

is used for resetting the frequency converter after an alarm (trip). The key can be Enabled [1] or Disabled [0] via par. 0-43 [Reset] Key on LCP.

7.1.3 Changing Data

1. Press [Quick Menu] or [Main Menu] key.

2. Use [A] and [ Y] keys keys to find parameter group to edit.
3. Press [OK] key.

4. Use [A] and [ Y] keys to find parameter to edit.

5. Press [OK] key.

6. Use [A] and [ V] keys to select correct parameter setting. Or, to move to digits within a number, use keys. Cursor indicates digit selected to

change. [A] key increases the value, [ Y] key decreases the value.

7. Press [Cancel] key to disregard change, or press [OK] key to accept change and enter new setting.

7.1.4 Changing a Text Value

If the selected parameter is a text value, change the text value by means
of the up/down navigation keys.

The up key increases the value, and the down key decreases the value.
Place the cursor on the value to be saved and press [OK].

7.1.5 Changing a Group of Numeric Data Values

If the chosen parameter represents a numeric data value, change the
chosen data value by means of the [«] and [>] navigation keys as well

as the up/down [A] [ Y] navigation keys. Use the <] and [>] navigation

keys to move the cursor horizontally.

Use the up/down navigation keys to change the data value. The up key
enlarges the data value, and the down key reduces the data value. Place
the cursor on the value to be saved and press [OK].

66

740RPM 1064 A

0-01 Language

0] English

Tllustration 7.6: Display example.

130BP068.10

113 RPM 178A

1-60 Low speed load
compensation

180%
L v

Illustration 7.7: Display example.

130BP069.10
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729RPM 6.21A 1)

=Y
130BP070.10

1-60 Low speed load
compensation

0%
I AS—

Illustration 7.8: Display example.
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7.1.6 Changing of Data Value, Step-by-Step

Certain parameters can be changed step by step or infinitely variably. This applies to par. 1-20 Motor Power [kW], par. 1-22 Motor Voltage and
par. 1-23 Motor Frequency.
The parameters are changed both as a group of numeric data values and as numeric data values infinitely variably.

7.1.7 Read-out and Programming of Indexed Parameters

Parameters are indexed when placed in a rolling stack.
Par. 15-30 Alarm Log: Error Codeto par. 15-32 Alarm Log. Time contain a fault log which can be read out. Choose a parameter, press [OK], and use the
up/down navigation keys to scroll through the value log.

Use par. 3-10 Preset Reference as another example:

Choose the parameter, press [OK], and use the up/down navigation keys keys to scroll through the indexed values. To change the parameter value,
select the indexed value and press [OK]. Change the value by using the up/down keys. Press [OK] to accept the new setting. Press [Cancel] to abort.
Press [Back] to leave the parameter.

7.1.8 Tips and Tricks

* For the majority of water and wastewater applications the Quick Menu, Quick Setup and Function Setups provides the simplest
and quickest access to all the typical parameters required.

* Whenever possible, performing an AMA, will ensure best shaft performance

* Contrast of the display can be adjusted by pressing [Status] and [ A ] for darker display or by pressing [Status] and [ ¥ ] for
brighter dispaly

* Under [Quick Menu] and [Changes Made] all parameters that have been changed from factory settings are displayed

* Press and hold [Main Menu] key for 3 seconds for access to any parameter

* For service purposes it is recommended to copy all parameters to the LCP, see par 0-50 for further information

Table 7.1: Tips and tricks

7.1.9 Quick Transfer of Parameter Settings when using GLCP

Once the set-up of a frequency converter is complete, it is recommended to store (backup) the parameter settings in the GLCP or on a PC via MCT 10
Set-up Software Tool.

NB!
Stop the motor before performing any of these operations.

Data storage in :
1. Go to par. 0-50 LCP Copy

2. Press the [OK] key
3. Select™Allto”
4, Press the [OK] key

All parameter settings are now stored in the GLCP indicated by the progress bar. When 100% is reached, press [OK].
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The GLCP can now be connected to another frequency converter and the parameter settings copied to this frequency converter.

Data transfer from to Frequency converter:

1.
2.
3.
4.

The parameter settings stored in the GLCP are now transferred to the frequency converter indicated by the progress bar. When 100% is reached, press
[OK].

Go to par. 0-50 LCP Copy
Press the [OK] key
Select “All from ”

Press the [OK] key

7.1.10 Initialisation to Default Settings

There are two ways to initialise the frequency converter to default: Recommended initialisation and manual initialisation.

Please be aware that they have different impact according to the below description.

Recommended initialisation (via par. 14-22 Operation Mode)

1.
2.
3.

Select par. 14-22 Operation Mode

Press [OK]

Select “Initialisation” (for NLCP select “2")

Press [OK]

Remove power to unit and wait for display to turn off.

Reconnect power and the frequency converter is reset. Note
that first start-up takes a few more seconds

Press [Reset]

par. 14-22 Operation Mode initialises all except:
par. 14-50 RFI Filter

par. 8-30 Protocol

par. 8-31 Address

par. 8-32 Baud Rate

par. 8-35 Minimum Response Delay

par.
par. 8-37 Maximum Inter-Char Delay

=

=

=

=

8-36 Max Response Delay

par. 15-00 Operating Hours to par. 15-05 Over Volt's
par.
par.

=

15-20 Historic Log. Eventto par. 15-22 Historic Log: Time

=

15-30 Alarm Log: Error Code to par. 15-32 Alarm Log. Time

Parameters selected in par. 0-25 My Personal Menu, will stay present, with default factory setting.

Manual initialisation

When carrying out manual initialisation, serial communication, RFI filter settings and fault log settings are reset.

Removes parameters selected in par. 0-25 My Personal Menu

1. Disconnect from mains and wait until the display turns off.

2a. Press [Status] - [Main Menu] - [OK] at the same time while
power up for Graphical LCP (GLCP)

2b. Press [Menu] while power up for LCP 101, Numerical Display
3. Release the keys after 5 s

4. The frequency converter is now programmed according to
default settings

This parameter initialises all except:
par. 15-00 Operating Hours

par. 15-03 Power Up's

par. 15-04 Over Temp's

par. 15-05 Over Volt's

MG.20.U1.22
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7.1.11 RS-485 Bus Connection

One or more frequency converters can be connected to a controller (or
master) using the RS-485 standard interface. Terminal 68 is connected

130BA060.11

to the P signal (TX+, RX+), while terminal 69 is connected to the N signal
(TX-,RX-). g

=
If more than one frequency converter is connected to a master, use par- :':\ Zi Rass |
allel connections.

Tllustration 7.9: Connection example.

In order to avoid potential equalizing currents in the screen, earth the cable screen via terminal 61, which is connected to the frame via an RC-link.

Bus termination

The RS-485 bus must be terminated by a resistor network at both ends. If the drive is the first or the last device in the RS-485 loop, set the switch S801
on the control card for ON.

For more information, see the paragraph Switches S201, 5202, and S801.

7.1.12 How to Connect a PC to the Frequency Converter

To control or program the frequency converter from a PC, install the PC-based Configuration Tool MCT 10.
The PCis connected via a standard (host/device) USB cable, or via the RS-485 interface as shown in the Design Guide, chapter How to Install > Installation
of misc. connections.

NB!
The USB connection is galvanically isolated from the supply voltage (PELV) and other high-voltage terminals. The USB connection is
connected to protection earth on the frequency converter. Use only isolated laptop as PC connection to the USB connector on the

frequency converter.

1308730811

Illustration 7.10: For control cable connections, see section on Control Terminals.

7.1.13 PC Software Tools

PC-based Configuration Tool MCT 10
All Frequency converters are equipped with a serial communication port. provides a PC tool for communication between PC and frequency converter,
PC-based Configuration Tool MCT 10. Please check the section on Available Literature for detailed information on this tool.

MCT 10 set-up software
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MCT 10 has been designed as an easy to use interactive tool for setting parameters in our frequency converters. The software can be downloaded from
the internet site Attp.//www..com/BusinessAreas/DrivesSolutions/Softwaredownload/DDPC+Software+Program. htm.
The MCT 10 set-up software will be useful for:

. Planning a communication network off-line. MCT 10 contains a complete frequency converter database
. Commissioning frequency converters on line

. Saving settings for all frequency converters

. Replacing a frequency converter in a network

. Simple and accurate documentation of frequency converter settings after commissioning.

. Expanding an existing network

. Future developed frequency converters will be supported

MCT 10 set-up software supports Profibus DP-V1 via a Master class 2 connection. It makes it possible to on line read/write parameters in a frequency
converter via the Profibus network. This will eliminate the need for an extra communication network.
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Save frequency converter settings:

1.

2.
3.
4.
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Connect a PC to the unit via USB com port. (Note: Use a PC, which is isolated from the mains, in conjunction with the USB port. Failure to do

so may damage equipment.)
Open MCT 10 Set-up Software
Choose “Read from drive”

Choose “Save as”

All parameters are now stored in the PC.

Load frequency converter settings:

1.
2.
3.
4.
5.

Connect a PC to the frequency converter via USB com port
Open MCT 10 Set-up software

Choose “Open"- stored files will be shown

Open the appropriate file

Choose “Write to drive”

All parameter settings are now transferred to the frequency converter.

A separate manual for MCT 10 Set-up Software is available: MG.10.Rx.yy.

The MCT 10 Set-up software modules

The following modules are included in the software package:

MCT Set-up 10 Software
Setting parameters

M[C|T Copy to and from frequency converters

Documentation and print out of parameter settings incl. diagrams

Ext. user interface

Preventive Maintenance Schedule
Clock settings

Timed Action Programming
Smart Logic Controller Set-up

Ordering number:
Please order the CD containing MCT 10 Set-up Software using code number 130B1000.

MCT 10 can also be downloaded from the Internet: WWW.DANFOSS.COM, Business Area.: Motion Controls.
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8 How to Programme the Frequency Converter

8.1 How to Programme

8.1.1 Parameter Set-up

Overview of parameter groups

MS How to Programme the Frequency Converter

Group Title Function

0- Operation / Display Parameters related to the fundamental functions of the frequency converter, function of
the LCP buttons and configuration of the LCP display.

1- Load / Motor Parameter group for motor settings.

2- Brakes Parameter group for setting brake features in the frequency converter.

3- Reference / Ramps Parameters for reference handling, definitions of limitations, and configuration of the re-
action of the frequency converter to changes.

4- Limits / Warnings Parameter group for configuring limits and warnings.

5- Digital In/Out Parameter group for configuring the digital inputs and outputs.

6- Analog In/Out Parameter group for configuration of the analog inputs and outputs.

8- Communication and Options Parameter group for configuring communications and options.

9- Profibus Parameter group for Profibus-specific parameters.

10- DeviceNet Fieldbus Parameter group for DeviceNet-specific parameters.

13- Smart Logic Parameter group for Smart Logic Control

14- Special Functions Parameter group for configuring special frequency converter functions.

15- Drive Information Parameter group containing frequency converter information such as operating data,
hardware configuration and software versions.

16- Data Readouts Parameter group for data read-outs, e.g. actual references, voltages, control, alarm,
warning and status words.

18- Info and Readouts This parameter group contains the last 10 Preventive Maintenance logs.

20- Drive Closed Loop This parameter group is used for configuring the closed loop PID Controller that controls
the output frequency of the unit.

21- Extended Closed Loop Parameters for configuring the three Extended Closed Loop PID Controllers.

22- Application Functions These parameters monitor water applications.

23- Time-based Functions These parameters are for actions needed to be performed on a daily or weekly basis, e.g.
different references for working hours/non-working hours.

25- Basic Cascade Controller Functions Parameters for configuring the Basic Cascade Controller for sequence control of multiple
pumps.

26- Analog 1/0 Option MCB 109 Parameters for configuring the Analog 1/0 Option MCB 109.

27- Extended Cascade Control Parameters for configuring the Extended Cascade Control.

29- Water Application Functions Parameters for setting water specific functions.

31- Bypass Option Parameters for configuring the Bypass Option

Table 8.1: Parameter groups
Parameter descriptions and selections are displayed on the graphic (GLCP) or numeric (NLCP) in the display area. (See Section 5 for details.) Access the

parameters by pressing the [Quick Menu] or [Main Menu] key on the control panel. The quick menu is used primarily for commissioning the unit at start-
up by providing those parameters necessary to start operation. The main menu provides access to all parameters for detailed application programming.

All digital input/output and analog input/output terminals are multifunctional. All terminals have factory default functions suitable for the majority of water
applications but if other special functions are required, they must be programmed in parameter group 5 or 6.
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8.1.2 Q1 My Personal Menu
Parameters defined by the user can be stored in Q1 My Personal Menu.

Select My Personal Menu to display only the parameters, which have been pre-selected and programmed as personal parameters. For example, a pump
or equipment OEM may have pre-programmed these to be in My Personal Menu during factory commissioning to make on site commissioning / fine tuning
simpler.. These parameters are selected in par. 0-25 My Personal Menu. Up to 20 different parameters can be defined in this menu.

Q1 My Personal Menu

20-21 Setpoint 1
20-93 PID Proportional Gain
20-94 PID Integral Time

8.1.3 Q2 Quick Setup

The parameters in Q2 Quick Setup are the basic parameters which are always needed to set-up the frequency converter to operation.

Q2 Quick Setup
Parameter number and name Unit
0-01 Language
1-20 Motor Power kw
1-22 Motor Voltage \"
1-23 Motor Frequency Hz
1-24 Motor Current A
1-25 Motor Nominal Speed RPM
3-41 Ramp 1 Ramp Up Time S
3-42 Ramp 1 Ramp Down Time S
4-11 Motor Speed Low Limit RPM
4-13 Motor Speed High Limit RPM
1-29 Automatic Motor Adaptation (AMA)
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8.1.4 Q3 Function Setups

The Function Setup provides quick and easy access to all parameters required for the majority of water and wastewater applications including variable
torque, constant torque, pumps, dosing pumps, well pumps, booster pumps, mixer pumps, aeration blowers and other pump and fan applications.
Amongst other features it also includes parameters for selecting which variables to display on the LCP, digital preset speeds, scaling of analog references,
closed loop single zone and multi-zone applications and specific functions related to water and wastewater applications.

How to access Function Set-up - example:

w

288% 566 2.63kW

0.000 rpm 0000 110)
Q31

1308T110.11
130BA501.10

Q3-11 Display Settings
Q3-12 Analog Output
Q3-13 Relays

14.4Hz

vl

OkWh
Lo Tllustration 8.5: Step 5: Use the up/down navigation keys to

Tllustration 8.1: Step 1: Turn on the frequency converter (On scroll down to i.e. 03-12 Analog Outputs. Press [OK].
LED lights)

0.000 rpm 0.000 10)
Q312

=
6- 50 Terminal 42 Output =

130BA502.10

130BT111.10

,,,,,,,,,, 5 (100) Output frequency
Q2 Quick Setup

Q3 Function Setups

5 Changes Made < Tllustration 8.6: Step 6: Choose parameter 6-50 7erminal 42
Output. Press [OK].

Illustration 8.2: Step 2: Press the [Quick Menus] button
(Quick Menus choices appear).

0,000 rpm 0000 T 2
1z 2
° = 2
~ 6- 50 Terminal 42 Output ol <
Q1 My Personal Menu == (107) Speed .
Q2 Quick Setup
(Q3functonsewps = Tllustration 8.7: Step 7: Use the up/down navigation keys to
h: d | . .
O Changes ade select between the different choices. Press [OK].

Illustration 8.3: Step 3: Use the up/down navigation keys to
scroll down to Function Setups. Press [OK].

Ie}
&
130BA500.10

=== =
Q3-1General Settings B
Q3-2 Open Loop Settings

<]

Q3 -3 Closed Loop Settings

Illustration 8.4: Step 4: Function Setups choices appear.
Choose 03-1 General Settings. Press [OK].
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The Function Setup parameters are grouped in the following way:

Automation VT Drive FC322
Instruction Manual

Q3-1 General Settings

Q3-10 Clock Settings

Q3-11 Display Settings

Q3-12 Analog Output

Q3-13 Relays

0-70 Set Date and Time
0-71 Date Format
0-72 Time Format

0-20 Display Line 1.1 Small
0-21 Display Line 1.2 Small
0-22 Display Line 1.3 Small

6-50 Terminal 42 Output
6-51 Terminal 42 Output Min Scale
6-52 Terminal 42 Output Max Scale

Relay 1 = 5-40 Function Relay
Relay 2 = 5-40 Function Relay

Option relay 7 = 5-40 Function

Relay

0-74 DST/Summertime 0-23 Display Line 2 Large Option relay 8 = 5-40 Function
Relay

0-76 DST/Summertime Start 0-24 Display Line 3 Large Option relay 9 = 5-40 Function
Relay

0-77 DST/Summertime End 0-37 Display Text 1
0-38 Display Text 2

0-39 Display Text 3

Q3-2 Open Loop Settings

Q3-21 Analog Reference

3-02 Minimum Reference

3-03 Maximum Reference

6-10 Terminal 53 Low Voltage

6-11 Terminal 53 High Voltage

6-14 Terminal 53 Low Ref/Feedb. Value
6-15 Terminal 53 High Ref/Feedb. Value

Q3-20 Digital Reference
3-02 Minimum Reference
3-03 Maximum Reference
3-10 Preset Reference

5-13 Terminal 29 Digital Input
5-14 Terminal 32 Digital Input
5-15 Terminal 33 Digital Input

Q3-3 Closed Loop Settings

Q3-31 PID Settings

20-81 PID Normal/Inverse Control
20-82 PID Start Speed [RPM]
20-21 Setpoint 1

20-93 PID Proportional Gain
20-94 PID Integral Time

Q3-30 Feedback Settings

1-00 Configuration Mode

20-12 Reference/Feedb.Unit

3-02 Minimum Reference

3-03 Maximum Reference

6-20 Terminal 54 Low Voltage

6-21 Terminal 54 High Voltage

6-24 Terminal 54 Low Ref/Feedb Value
6-25 Terminal 54 High Ref/Feedb Value
6-00 Live Zero Timeout Time

6-01 Live Zero Timeout Function

8.1.5 Q5 Changes Made

Q5 Changes Made can be used for fault finding.

Select Changes made to get information about:
. the last 10 changes. Use the up/down navigation keys to scroll between the last 10 changed parameters.

. the changes made since default setting.

Select Loggings to get information about the display line read-outs. The information is shown as graphs.
Only display parameters selected in par. 0-20 and par. 0-24 can be viewed. It is possible to store up to 120 samples in the memory for later reference.

Please notice that the parameters listed in the below tables for Q5 only serve as examples as they will vary depending on the programming of the particular
frequency converter.

Q5-1 Last 10 Changes

20-94 PID Integral Time
20-93 PID Proportional Gain

Q5-2 Since Factory Setting

20-93 PID Proportional Gain
20-94 PID Integral Time
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Q5-3 Input Assignments

Analog Input 53
Analog Input 54

8.1.6 Q6 Loggings
Q6 Loggings can be used for fault finding.

Please notice that the parameters listed in the below table for Q6 only serve as examples as they will vary depending on the programming of the particular

frequency converter.

Q6 Loggings

Reference

Analog Input 53
Motor Current
Frequency

Feedback

Energy Log

Trending Cont Bin
Trending Timed Bin
Trending Comparison

8.1.7 Main Menu Mode

Both the GLCP and NLCP provide access to the main menu mode. Select
the Main Menu mode by pressing the [Main Menu] key. Illustration 6.2

H
| )
1308P066.10

shows the resulting read-out, which appears on the display of the gGLcp. | | ————— — I

Lines 2 through 5 on the display show a list of parameter groups which 1-4x Load/Motor

2 - «+ Brakes

can be chosen by toggling the up and down buttons.

3-4x Reference /Ramps

4

Illustration 8.8: Display example.

Each parameter has a name and number which remain the same regardless of the programming mode. In the Main Menu mode, the parameters are
divided into groups. The first digit of the parameter number (from the left) indicates the parameter group number.

All parameters can be changed in the Main Menu. The configuration of the unit (par. 1-00 Configuration Mode) will determine other parameters available
for programming. For example, selecting Closed Loop enables additional parameters related to closed loop operation. Option cards added to the unit
enable additional parameters associated with the option device.
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8.1.8 Parameter Selection

In the Main Menu mode, the parameters are divided into groups. Select

Group no. Parameter group:
a parameter group by means of the navigation keys. 0 Operation/Display
The following parameter groups are accessible: 1 Load/Motor
2 Brakes
3 References/Ramps
4 Limits/Warnings
5 Digital In/Out
6 Analog In/Out
8 Comm. and Options
9 Profibus
10 CAN Fieldbus
11 LonWorks
13 Smart Logic
14 Special Functions
15 Drive Information
16 Data Readouts
18 Data Readouts 2
20 Drive Closed Loop
21 Ext. Closed Loop
22 Application Functions
23 Time-based Functions
24 Fire Mode
25 Cascade Controller
26 Analog I/O Option MCB 109

Table 8.2: Parameter groups.

After selecting a parameter group, choose a parameter by means of the

— o

. . 740RPM 10.64A =
navigation keys. 00| 8
The middle section on the GLCP display shows the parameter number and 0-01 Language B 3

name as well as the selected parameter value.
[0] English

Tllustration 8.9: Display example.

8.2 Commonly Used Parameters - Explanations
8.2.1 Main Menu

The Main Menu includes all available parameters in the Automation VT Drive FC322 frequency converter.
All parameters are grouped in a logic way with a group name indicating the function of the parameter group.
All parameters are listed by name and number in the section Parameter Options in this Instruction Manual.

All parameters included in the Quick Menus (Q1, Q2, Q3, Q5 and Q6) can be found in the following.
Some of the most used parameters for Automation VT Drive applications are also explained in the following section.

For a detailed explanation of all parameters, please refer to the Automation VT Drive FC322 Programming Guide MG.20.W1.22.
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8.2.2 0-** Operation / Display
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Parameters related to the fundamental functions of the frequency converter, function of the buttons and configuration of the display.

0-01 Language

Option:

[0] * English

[1] German

[2] French

[3] Danish

[4] Spanish

[5] Italian

[6] Swedish
[7] Dutch

[10] Chinese
[20] Finnish
[22] English US
[27] Greek

[28] Portuguese
[36] Slovenian
[39] Korean
[40] Japanese
[41] Turkish
[42] Traditional Chinese
[43] Bulgarian
[44] Serbian
[45] Romanian
[46] Hungarian
[47] Czech

[48] Polish

[49] Russian
[50] Thai

[51] Bahasa Indonesian

Function:

Defines the language to be used in the display.
The frequency converter can be delivered with 4 different language packages. English and German
are included in all packages. English cannot be erased or manipulated.

Part of Language packages 1 - 4
Part of Language packages 1 - 4
Part of Language package 1
Part of Language package 1
Part of Language package 1
Part of Language package 1
Part of Language package 1
Part of Language package 1
Language package 2

Part of Language package 1
Part of Language package 4
Part of Language package 4
Part of Language package 4

Part of Language package 3
Part of Language package 2
Part of Language package 2
Part of Language package 4
Part of Language package 2
Part of Language package 3
Part of Language package 3
Part of Language package 3
Part of Language package 3
Part of Language package 3
Part of Language package 4
Part of Language package 3
Part of Language package 2
Part of Language package 2

0-20 Display Line 1.1 Small

Option:

[0] None

[37] Display Text 1
[38] Display Text 2
[39] Display Text 3

Function:

Select a variable for display in line 1, left position.
No display value selected

Present control word

Enables an individual text string to be written, for display in the LCP or to be read via serial com-
munication.

Enables an individual text string to be written, for display in the LCP or to be read via serial com-
munication.
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[89] Date and Time Readout Displays the current date and time.

[953] Profibus Warning Word Displays Profibus communication warnings.
[1005] Readout Transmit Error Counter View the number of CAN control transmission errors since the last power-up.
[1006] Readout Receive Error Counter View the number of CAN control receipt errors since the last power-up.

[1007] Readout Bus Off Counter View the number of Bus Off events since the last power-up.

[1013] Warning Parameter View a DeviceNet-specific warning word. One separate bit is assigned to every warning.

[1115] LON Warning Word Shows the LON-specific warnings.

[1117] XIF Revision Shows the version of the external interface file of the Neuron C chip on the LON option.

[1118] LON Works Revision Shows the software version of the application program of the Neuron C chip on the LON option.

[1500] Operating Hours View the number of running hours of the frequency converter.

[1501] Running Hours View the number of running hours of the motor.

[1502] kWh Counter View the mains power consumption in kWh.

[1600] Control Word View the Control Word sent from the frequency converter via the serial communication port in hex
code.

[1601] *  Reference [Unit] Total reference (sum of digital/analog/preset/bus/freeze ref./catch up and slow-down) in selected
unit.

[1602] Reference % Total reference (sum of digital/analog/preset/bus/freeze ref./catch up and slow-down) in percent.

[1603] Status Word Present status word

[1605] Main Actual Value [%] One or more warnings in a Hex code

[1609] Custom Readout View the user-defined readouts as defined in par. 0-30, 0-31 and 0-32.

[1610] Power [kW] Actual power consumed by the motor in kW.

[1611] Power [hp] Actual power consumed by the motor in HP.

[1612] Motor Voltage Voltage supplied to the motor.

[1613] Motor Frequency Motor frequency, i.e. the output frequency from the frequency converter in Hz.

[1614] Motor Current Phase current of the motor measured as effective value.

[1615] Frequency [%)] Motor frequency, i.e. the output frequency from the frequency converter in percent.

[1616] Torque [Nm] Present motor load as a percentage of the rated motor torque.

[1617] Speed [RPM] Speed in RPM (revolutions per minute) i.e. the motor shaft speed in closed loop based on the entered
motor nameplate data, the output frequency and the load on the frequency converter.

[1618] Motor Thermal Thermal load on the motor, calculated by the ETR function. See also parameter group 1-9* Motor
Temperature.

[1622] Torque [%] Shows the actual torque produced, in percentage.

[1630] DC Link Voltage Intermediate circuit voltage in the frequency converter.

[1632] BrakeEnergy/s Present brake power transferred to an external brake resistor.
Stated as an instantaneous value.

[1633] BrakeEnergy/2 min Brake power transferred to an external brake resistor. The mean power is calculated continuously
for the most recent 120 seconds.

[1634] Heatsink Temp. Present heat sink temperature of the frequency converter. The cut-out limit is 95 +5 oC; cutting
back in occurs at 70 £5° C.

[1635] Thermal Drive Load Percentage load of the inverters

[1636] Inv. Nom. Current Nominal current of the frequency converter

[1637] Inv. Max. Current Maximum current of the frequency converter

[1638] SL Control State State of the event executed by the control

[1639] Control Card Temp. Temperature of the control card.

[1650] External Reference Sum of the external reference as a percentage, i.e. the sum of analog/pulse/bus.
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[1652]
[1653]
[1654]
[1655]
[1656]
[1658]
[1659]

[1660]

[1661]
[1662]
[1663]
[1664]
[1665]

[1666]
[1667]
[1668]
[1669]
[1670]
[1671]
[1672]
[1673]
[1675]
[1676]
[1677]

[1680]
[1682]

[1684]
[1685]
[1686]
[1690]
[1691]
[1692]
[1693]
[1694]
[1695]
[1696]

[1830]
[1831]
[1832]

Feedback [Unit]

Digi Pot Reference
Feedback 1 [Unit]
Feedback 2 [Unit]
Feedback 3 [Unit]
PID Output [%]

Adjusted Setpoint

Digital Input

Terminal 53 Switch Setting
Analog Input 53

Terminal 54 Switch Setting
Analog Input 54

Analog Output 42 [mA]

Digital Output [bin]
Freqg. Input #29 [Hz]
Freq. Input #33 [Hz]
Pulse Output #27 [Hz]
Pulse Output #29 [Hz]
Relay Output [bin]
Counter A

Counter B

Analog input X30/11
Analog input X30/12
Analog output X30/8 [mA]

Fieldbus CTW 1
Fieldbus REF 1

Comm. Option STW
FC Port CTW 1

FC Port REF 1
Alarm Word

Alarm Word 2
Warning Word
Warning Word 2
Ext. Status Word
Ext. Status Word 2

Maintenance Word

Analog Input X42/1
Analog Input X42/3
Analog Input X42/5

M8 How to Programme the Frequency Converter

Signal value in units from the programmed digital input(s).

View the contribution of the digital potentiometer to the actual reference Feedback.
View the value of Feedback 1. See also par. 20-0*.

View the value of Feedback 2. See also par. 20-0*.

View the value of Feedback 3. See also par. 20-0*.

Returns the Drive Closed Loop PID controller output value in percent.

Displays the actual operating set-point after it is modified by flow compensation. See parameters
22-8*.

Displays the status of the digital inputs. Signal low = 0; Signal high = 1.

Regarding order, see par. 16-60. Bit 0 is at the extreme right.

Setting of input terminal 53. Current = 0; Voltage = 1.

Actual value at input 53 either as a reference or protection value.

Setting of input terminal 54. Current = 0; Voltage = 1.

Actual value at input 54 either as reference or protection value.

Actual value at output 42 in mA. Use par. 6-50 to select the variable to be represented by output
42.

Binary value of all digital outputs.

Actual value of the frequency applied at terminal 29 as a pulse input.
Actual value of the frequency applied at terminal 33 as a pulse input.
Actual value of pulses applied to terminal 27 in digital output mode.

Actual value of pulses applied to terminal 29 in digital output mode.

View the setting of all relays.

View the present value of Counter A.

View the present value of Counter B.

Actual value of the signal on input X30/11 (General Purpose 1/O Card. Option)
Actual value of the signal on input X30/12 (General Purpose 1/O Card. Optional)

Actual value at output X30/8 (General Purpose 1/O Card. Optional) Use Par. 6-60 to select the var-
iable to be shown.

Control word (CTW) received from the Bus Master.

Main reference value sent with control word via the serial communications network e.g. from the
BMS, PLC or other master controller.

Extended fieldbus communication option status word.

Control word (CTW) received from the Bus Master.

Status word (STW) sent to the Bus Master.

One or more alarms in a Hex code (used for serial communications)

One or more alarms in a Hex code (used for serial communications)

One or more warnings in a Hex code (used for serial communications)

One or more warnings in a Hex code (used for serial communications)

One or more status conditions in a Hex code (used for serial communications)
One or more status conditions in a Hex code (used for serial communications)
The bits reflect the status for the programmed Preventive Maintenance Events in parameter group
23-1*

Shows the value of the signal applied to terminal X42/1 on the Analog I/O card.
Shows the value of the signal applied to terminal X42/3 on the Analog I/O card.
Shows the value of the signal applied to terminal X42/5 on the Analog I/O card.
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[1833] Analog Out X42/7 [V] Shows the value of the signal applied to terminal X42/7 on the Analog 1/0 card.
[1834] Analog Out X42/9 [V] Shows the value of the signal applied to terminal X42/9 on the Analog I/O card.
[1835] Analog Out X42/11 [V] Shows the value of the signal applied to terminal X42/11 on the Analog I/O card.
[2117] Ext. 1 Reference [Unit] The value of the reference for extended Closed Loop Controller 1

[2118] Ext. 1 Feedback [Unit] The value of the feedback signal for extended Closed Loop Controller 1

[2119] Ext. 1 Output [%] The value of the output from extended Closed Loop Controller 1

[2137] Ext. 2 Reference [Unit] The value of the reference for extended Closed Loop Controller 2

[2138] Ext. 2 Feedback [Unit] The value of the feedback signal for extended Closed Loop Controller 2

[2139] Ext. 2 Output [%] The value of the output from extended Closed Loop Controller 2

[2157] Ext. 3 Reference [Unit] The value of the reference for extended Closed Loop Controller 3

[2158] Ext. 3 Feedback [Unit] The value of the feedback signal for extended Closed Loop Controller 3

[2159] Ext. Output [%] The value of the output from extended Closed Loop Controller 3

[2230] No-Flow Power The calculated No Flow Power for the actual operating speed

[2580] Cascade Status Status for the operation of the Cascade Controller

[2581] Pump Status Status for the operation of each individual pump controlled by the Cascade Controller
[2791] Cascade Reference Reference output for use with follower drives.

[2792] % Of Total Capacity Readout parameter to show the system operating point as a % capacity of total system capacity.
[2793] Cascade Option Status Readout parameter to show the status of the cascade system.

0-21 Display Line 1.2 Small

Option: Function:
Select a variable for display in line 1, middle position.
[1662] *  Analog input 53 The options are the same as those listed for par. 0-20 Display Line 1.1 Small.
0-22 Display Line 1.3 Small
Option: Function:

Select a variable for display in line 1, right position.

[1614] *  Motor Current The options are the same as those listed for par. 0-20 Display Line 1.1 Small.

0-23 Display Line 2 Large

Option: Function:
Select a variable for display in line 2.
[1615] *  Frequency The options are the same as those listed for par. 0-20 Display Line 1.1 Small
Option: Function:
[1652] *  Feedback [Unit] The options are the same as those listed for par. 0-20 Display Line 1.1 Small.

Select a variable for display in line 2.
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0-37 Display Text 1

Range: Function:

0* [0-0] In this parameter it is possible to write an individual text string for display in the or to be read via
serial communication. If to be displayed permanently select Display Text 1 in par. 0-20 Display Line
1.1 Small, par. 0-21 Display Line 1.2 Small, par. 0-22 Display Line 1.3 Small, par. 0-23 Display Line

2 Large or par. 0-24 Display Line 3 Large. Use the A or ¥ buttons on the to change a character.
Use the < and » buttons to move the cursor. When a character is highlighted by the cursor, it can
be changed. Use the A or ¥ buttons on the to change a character. A character can be inserted by

placing the cursor between two characters and pressing 4 or V.

0-38 Display Text 2

Range: Function:

0* [0-0] In this parameter it is possible to write an individual text string for display in the or to be read via
serial communication. If to be displayed permanently select Display Text 2 in par. 0-20 Display Line
1.1 Small, par. 0-21 Display Line 1.2 Small, par. 0-22 Display Line 1.3 Small, par. 0-23 Display Line

2 Large or par. 0-24 Display Line 3 Large. Use the A or ¥ buttons on the to change a character.

Use the < and » buttons to move the cursor. When a character is highlighted by the cursor, this

character can be changed. A character can be inserted by placing the cursor between two characters

and pressing A or V.

0-39 Display Text 3

Range: Function:

0* [0-0] In this parameter it is possible to write an individual text string for display in the or to be read via
serial communication. If to be displayed permanently select Display Text 3 in par. 0-20 Display Line
1.1 Small,par. 0-21 Display Line 1.2 Small, par. 0-22 Display Line 1.3 Small, par. 0-23 Display Line

2 Large or par. 0-24 Display Line 3 Large. Use the A or ¥ buttons on the to change a character.

Use the < and » buttons to move the cursor. When a character is highlighted by the cursor, this

character can be changed. A character can be inserted by placing the cursor between two characters

and pressing A or V.

0-70 Set Date and Time

Range: Function:

2000-01-01 [2000-01-01 00:00] Sets the date and time of the internal clock. The format to be used is set in par. 0-71 and 0-72.

00:00 - NB!

2099-12-01 This parameter does not display the actual time. This can be read in par. 0-89.

23:59°* The clock will not begin counting until a setting different from default has been
made.

0-71 Date Format

Option: Function:

[0] * YYYY-MM-DD Sets the date format to be used in the LCP.
[1] DD-MM-YYYY Sets the date format to be used in the LCP.
[2] MM/DD/YYYY Sets the date format to be used in the LCP.
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0-72 Time Format
Option: Function:

Sets the time format to be used in the .
[0] * 24 h

[1] 12h

0-74 DST/Summertime
Option: Function:

Choose how Daylight Saving Time/Summertime should be handled. For manual DST/Summertime
enter the start date and end date in par. 0-76 DST/Summertime Start and par. 0-77 DST/Summer-
time End.

[0] * Off

[2] Manual

0-76 DST/Summertime Start

Range: Function:
Application  [Application dependant] Sets the date and time when summertime/DST starts. The date is programmed in the format se-
dependent* lected in par. 0-71 Date Format.

0-77 DST/Summertime End

Range: Function:
Application [Application dependant] Sets the date and time when summertime/DST ends. The date is programmed in the format selected
dependent* in par. 0-71 Date Format.
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8.2.3 General Settings, 1-0*

MB How to Programme the Frequency Converter

Define whether the frequency converter operates in open loop or closed loop.

1-00 Configuration Mode

Option:
[0] * Open Loop
[3] Closed Loop

Function:

Motor speed is determined by applying a speed reference or by setting desired speed when in Hand
Mode.

Open Loop is also used if the frequency converter is part of a closed loop control system based on
an external PID controller providing a speed reference signal as output.

Motor Speed will be determined by a reference from the built-in PID controller varying the motor
speed as part of a closed loop control process (e.g. constant pressure or flow). The PID controller
must be configured in par. 20-** or via the Function Setups accessed by pressing the [Quick Menus]
button.

This parameter cannot be changed when motor is running.

When set for Closed Loop, the commands Reversing and Start Reversing will not reverse the direction of the motor.

1-20 Motor Power [kW]

Range:

Application [Application dependant]
dependent*

1-22 Motor Voltage

Function:

Enter the nominal motor power in kW according to the motor nameplate data. The default value
corresponds to the nominal rated output of the unit.

This parameter cannot be adjusted while the motor is running. Depending on the choices made in
par. 0-03 Regional Settings, either par. 1-20 Motor Power [kW] or par. 1-21 Motor Power [HP]is
made invisible.

Range:
Application  [Application dependant]
dependent*

Function:

Enter the nominal motor voltage according to the motor nameplate data. The default value corre-
sponds to the nominal rated output of the unit.

This parameter cannot be adjusted while the motor is running.

1-23 Motor Frequency
Range:

Application  [20 - 1000 Hz]
dependent*

Function:

Select the motor frequency value from the motor nameplate data.For 87 Hz operation with 230/400
V motors, set the nameplate data for 230 V/50 Hz. Adapt par. 4-13 Motor Speed High Limit
[RPM] and par. 3-03 Maximum Reference to the 87 Hz application.

This parameter cannot be adjusted while the motor is running.
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1-24 Motor Current

Range: Function:
Application  [Application dependant] Enter the nominal motor current value from the motor nameplate data. This data is used for cal-
dependent* culating motor torque, motor thermal protection etc.

NB!

This parameter cannot be adjusted while the motor is running.

1-25 Motor Nominal Speed

Range: Function:
Application  [100 - 60000 RPM] Enter the nominal motor speed value from the motor nameplate data. This data is used for calcu-
dependent* lating automatic motor compensations.

NB!

This parameter cannot be changed while the motor is running.

1-29 Automatic Motor Adaptation (AMA)
Option: Function:

The AMA function optimizes dynamic motor performance by automatically optimizing the advanced
motor parameters par. 1-30 Stator Resistance (Rs) to par. 1-35 Main Reactance (Xh)) while the
motor is stationary.

[o] * Off No function

[1] Enable complete AMA performs AMA of the stator resistance Rs, the rotor resistance Ry, the stator leakage reactance X1,
the rotor leakage reactance Xz and the main reactance Xh.

[2] Enable reduced AMA performs a reduced AMA of the stator resistance Rs in the system only. Select this option if an LC
filter is used between the frequency converter and the motor.

Activate the AMA function by pressing [Hand on] after selecting [1] or [2]. See also the section Automatic Motor Adaptation. After a normal sequence,
the display will read: “Press [OK] to finish AMA”. After pressing the [OK] key the frequency converter is ready for operation.

Note:

. For the best adaptation of the frequency converter, run AMA on a cold motor

3 AMA cannot be performed while the motor is running

NB!
It is important to set motor par. 1-2* Motor Data correctly, since these form part of the AMA algorithm. An AMA must be performed
to achieve optimum dynamic motor performance. It may take up to 10 min., depending on motor power rating.

NB!
Avoid generating external torque during AMA
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NB!

If one of the settings in par. 1-2* Motor Data is changed, par. 1-30 Stator Resistance (Rs) to par. 1-39 Motor Poles, the advanced
motor parameters, will return to default setting.

This parameter cannot be adjusted while the motor is running

NB!
Full AMA should be run without filter only while reduced AMA should be run with filter.

See section: Application Examples > Automatic Motor Adaptation in the Design Guide.

8.2.4 3-0* Reference Limits

Parameters for setting the reference unit, limits and ranges.

3-02 Minimum Reference

Range: Function:
Application [Application dependant] Enter the Minimum Reference. The Minimum Reference is the lowest value obtainable by summing
dependent* all references. The Minimum Reference value and unit matches the configuration choice made in

par. 1-00 Configuration Mode and par. 20-12 Reference/Feedback Unit, respectively.

NB!
This parameter is used in open loop only.

3-03 Maximum Reference

Range: Function:
Application  [Application dependant] Enter the Maximum Reference. The Maximum Reference is the highest value obtainable by summing
dependent* all references. The Maximum Reference value and unit matches the configuration choice made in

par. 1-00 Configuration Mode and par. 20-12 Reference/Feedback Unit, respectively.

NB!
This parameter is used in open loop only.
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Array [8]

Range: Function:

0.00 %* [-100.00 - 100.00 %] Enter up to eight different preset references (0-7) in this parameter, using array programming. The
preset reference is stated as a percentage of the value Refuax (par. 3-03 Maximum Reference, for
closed loop see par. 20-14 Maximum Reference/Feedb.). When using preset references, select Pre-
set ref. bit 0 / 1/ 2 [16], [17] or [18] for the corresponding digital inputs in parameter group 5-1*
Digital Inputs.

L § 12 (+24V) g
w 2 =
| 2 Preset 76543210 =
i - - — 0101010 29 [P 5-13=Preset ref. bit 0] -

I T T T ST T T T 1 +————11001100 32 [P 5-14=Preset ref. bit 1]
| |
i | L 11110000 33 [P 5-15=Preset ref. bit 2]
i |
P3-02 - i
- '
s !
/ | |
/ | !
s 1 !
/ | |
/ ! |
s ‘ \
s i |
/ | |
! 310
0 50 100%

3-41 Ramp 1 Ramp Up Time
Range:

Application  [Application dependant]
dependent*

3-42 Ramp 1 Ramp Down Time

Function:

Enter the ramp-up time, i.e. the acceleration time from 0 RPM to par. 1-25 Motor Nominal Speed.
Choose a ramp-up time such that the output current does not exceed the current limit in
par. 4-18 Current Limit during ramping. See ramp-down time in par. 3-42 Ramp 1 Ramp Down
Time.

tacc X nnorm [ par.1 — 25] [s]
ref [ rpm) -

par.3 — 41 =

Range:

Application  [Application dependant]
dependent*

Function:

Enter the ramp-down time, i.e. the deceleration time from par. 1-25 Motor Nominal Speedto 0 RPM.
Choose a ramp-down time such that no over-voltage arises in the inverter due to regenerative
operation of the motor, and such that the generated current does not exceed the current limit set
in par. 4-18 Current Limit. See ramp-up time in par. 3-41 Ramp 1 Ramp Up Time.

tdec X nnorm [ par.1 — 25]
refl rpm]

par.3 — 42 = [s]
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3-84 Initial Ramp Time

Range: Function:

0s* [0-605s] Enter the initial ramp up time from zero speed to Motor Speed Low Limit, par. 4-11 or 4-12. Sub-
mersible deep well pumps can be damaged by running below minimum speed. A fast ramp time
below minimum pump speed is recommended. This parameter may be applied as a fast ramp rate
from zero speed to Motor Speed Low Limit.

Speed o
N
O
<
MotorSpeed _ =
High o
Normal
Ramps
Motor Speed —~ /
Low
Initial
Ramp
Time

3-85 Check Valve Ramp Time

Range: Function:

0s* [0-60s] In order to protect ball check valves in a stop situation, the check valve ramp can be utilized as a
slow ramp rate from par. 4-11 Motor Speed Low Limit [RPM] or par. 4-12 Motor Speed Low Limit
[Hz], to Check Valve Ramp End Speed, set by the user in par. 3-86 or par. 3-87. When par. 3-85 is
different from 0 seconds, the Check Valve Ramp Time is effectuated and will be used to ramp down
the speed from Motor Speed Low Limit to the Check Valve End Speed in par. 3-86 or par. 3-87.

Speed =]
%)
(<))
Motor Speed g
High | -0 ]
Normal
Ramp
Motor Speed
Low, — /
Check valve
End Speed
Time
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3-86 Check Valve Ramp End Speed [RPM]

Range:
0 [RPM]*

Function:

[0 — Motor Speed Low Limit [RPM]] Set the speed in [RPM] below Motor Speed Low Limit where the Check Valve is expected to be closed
and the Check Valve no longer shall be active.

Speed
Motor Speed

High

Motor Speed
Low

Check valve
End Speed

130BA961.10

Normal
Ramp

Time

3-87 Check Valve Ramp End Speed [Hz]

Range:
0 [Hz]*

[0 — Motor Speed Low Limit [Hz]]

Set the speed in [Hz] below Motor Speed Low Limit where the Check Valve Ramp will no longer be

Function:
active.
Speed
Motor Speed
High
Motor Speed
Low

Check valve
End Speed

130BA961.10

Time

3-88 Final Ramp Time

Range:
0 [s]*

[0-60[s]]

Function:

Enter the Final Ramp Time to be used when ramping down from Motor Speed Low Limit, par. 4-11

or 4-12, to zero speed.

Submersible deep well pumps can be damaged by running below minimum speed. A fast ramp time

below minimum pump speed is recommended. This parameter may be applied as a fast ramp rate

from Motor Speed Low Limi

t to zero speed.
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Speed =
I
©
<
MotorSpeed | o 9
High ]
Normal
Ramps
MotorSpeed |~ /. . .
Low
Initial
Ramp
Time

8.2.5 4-** Limits and Warnings

Parameter group for configuring limits and warnings.

4-11 Motor Speed Low Limit [RPM]

Range: Function:
Application  [Application dependant] Enter the minimum limit for motor speed. The Motor Speed Low Limit can be set to correspond to
dependent* the manufacturer’s recommended minimum motor speed. The Motor Speed Low Limit must not

exceed the setting in par. 4-13 Motor Speed High Limit [RPM].

4-13 Motor Speed High Limit [RPM]

Range: Function:
Application [Application dependant] Enter the maximum limit for motor speed. The Motor Speed High Limit can be set to correspond to
dependent* the manufacturer’s maximum rated motor. The Motor Speed High Limit must exceed the setting in

par. 4-11 Motor Speed Low Limit [RPM]. Only par. 4-11 Motor Speed Low Limit [RPM] or
par. 4-12 Motor Speed Low Limit [Hz] will be displayed depending on other parameters in the Main
Menu and depending on default settings dependant on global location.

NB!
Max. output frequency cannot exceed 10% of the inverter switching frequency (par. 14-01 Switching Frequency).

NB!
Any changes in par. 4-13 Motor Speed High Limit [RPM] will reset the value in par. 4-53 Warning Speed High to the same value as set
in par. 4-13 Motor Speed High Limit [RPM].

8.2.6 5-** Digital In/Out

Parameter group for configuring the digital input and output.
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5-01 Terminal 27 Mode

Option: Function:
[o] * Input Defines terminal 27 as a digital input.
[1] Output Defines terminal 27 as a digital output.

Please note that this parameter cannot be adjusted while the motor is running.
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8.2.7 5-1* Digital Inputs

Parameters for configuring the input functions for the input terminals.
The digital inputs are used for selecting various functions in the frequency converter. All digital inputs can be set to the following functions:

Digital input function Select Terminal
No operation [0] All *term 32, 33
Reset [1] All

Coast inverse [2] All

Coast and reset inverse [3] All
DC-brake inverse [5] All

Stop inverse [6] All

External interlock [7] All

Start [8] All *term 18
Latched start [9] All
Reversing [10] All *term 19
Start reversing [11] All

Jog [14] All *term 29
Preset reference on [15] All

Preset ref bit 0 [16] All

Preset ref bit 1 [17] All

Preset ref bit 2 [18] All

Freeze reference [19] All

Freeze output [20] All

Speed up [21] All

Speed down [22] All

Set-up select bit 0 [23] All

Set-up select bit 1 [24] All

Pulse input [32] term 29, 33
Ramp bit 0 [34] All

Mains failure inverse [36] All

Run Permissive [52]

Hand start [53]

Auto start [54]

DigiPot Increase [55] All

DigiPot Decrease [56] All

DigiPot Clear [57] All

Counter A (up) [60] 29, 33
Counter A (down) [61] 29, 33
Reset Counter A [62] All

Counter B (up) [63] 29, 33
Counter B (down) [64] 29, 33
Reset Counter B [65] All

Sleep Mode [66]

Reset Maintenance Word [78]

Lead Pump Start [120]

Lead Pump Alternation [121]

Pump 1 Interlock [130]

Pump 2 Interlock [131]

Pump 3 Interlock [132]

All = Terminals 18, 19, 27, 29, 32, X30/2, X30/3, X30/4. X30/ are the terminals on MCB 101.

Functions dedicated to only one digital input are stated in the associated parameter.

All digital inputs can be programmed to these functions:

[0] No operation No reaction to signals transmitted to terminal.
[1] Reset Resets frequency converter after a TRIP/ALARM. Not all alarms can be reset.
[2] Coast inverse Leaves motor in free mode. Logic ‘0’ => coasting stop.

(Default Digital input 27): Coasting stop, inverted input (NC).

[3] Coast and reset inverse Reset and coasting stop Inverted input (NC).
Leaves motor in free mode and resets the frequency converter. Logic ‘0’ => coasting stop and reset.

[5] DC-brake inverse Inverted input for DC braking (NC).
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Stops motor by energizing it with a DC current for a certain time period. See par. 2-01 to par. 2-03.
The function is only active when the value in par. 2-02 is different from 0. Logic ‘0" => DC braking.

[6] Stop inverse Stop Inverted function. Generates a stop function when the selected terminal goes from logical level
‘1" to '0". The stop is performed according to the selected ramp time (par. 3-42 and par. 3-52.

NB!

When the frequency converter is at the torque limit and has received a stop
command, it may not stop by itself. To ensure that the frequency converter stops,
configure a digital output to 7orgue /imit & stop [27] and connect this digital

output to a digital input that is configured as coast.

[71 External Interlock Same function as Coasting stop, inverse, but External Interlock generates the alarm message ‘ex-
ternal fault’ on the display when the terminal which is programmed for Coast Inverse is logic ‘0.
The alarm message will also be active via digital outputs and relay outputs, if programmed for
External Interlock. The alarm can be reset using a digital input or the [RESET] key if the cause for
the External Interlock has been removed. A delay can be programmed in par. 22-00, External In-
terlock Time. After applying a signal to the input, the reaction described above will be delayed with
the time set in par. 22-00.

[8] Start Select start for a start/stop command. Logic ‘1’ = start, logic ‘0" = stop.
(Default Digital input 18)
[9] Latched start Motor starts, if a pulse is applied for min. 2 ms. Motor stops when Stop inverse is activated
[10] Reversing Changes direction of motor shaft rotation. Select Logic ‘1’ to reverse. The reversing signal only

changes the direction of rotation. It does not activate the start function. Select both directions in
par. 4-10 Motor Speed Direction.
(Default Digital input 19).

[11] Start reversing Used for start/stop and for reversing on the same wire. Signals on start are not allowed at the same
time.
[14] Jog Used for activating jog speed. See par. 3-11.

(Default Digital input 29)

[15] Preset reference on Used for shifting between external reference and preset reference. It is assumed that External/
preset [1] has been selected in par. 3-04. Logic '0' = external reference active; logic '1' = one of
the eight preset references is active.

[16] Preset ref bit 0 Enables a choice between one of the eight preset references according to the table below.
[17] Preset ref bit 1 Enables a choice between one of the eight preset references according to the table below.
[18] Preset ref bit 2 Enables a choice between one of the eight preset references according to the table below.
Preset ref. bit 2 1 0
Preset ref. 0 0 0 0
Preset ref. 1 0 0 1
Preset ref. 2 0 1 0
Preset ref. 3 0 1 1
Preset ref. 4 1 0 0
Preset ref. 5 1 0 1
Preset ref. 6 1 1 0
Preset ref. 7 1 1 1
[19] Freeze ref Freezes actual reference. The frozen reference is now the point of enable/condition for Speed up

and Speed down to be used. If Speed up/down is used, the speed change always follows ramp 2
(par. 3-51 and 3-52) in the range 0 - par. 3-03 Maximum Reference.

[20] Freeze output Freezes actual motor frequency (Hz). The frozen motor frequency is now the point of enable/con-
dition for Speed up and Speed down to be used. If Speed up/down is used, the speed change always
follows ramp 2 (par. 3-51 and 3-52) in the range 0 - par. 1-23 Motor Frequency.
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[21]

[22]
[23]
[24]

[32]

[34]
[36]
[52]

[53]

[54]

[55]

[56]

[57]
[60]
[61]
[62]
[63]
[64]
[65]
[66]

Speed up

Speed down
Set-up select bit 0
Set-up select bit 1

Pulse input

Ramp bit 0
Mains failure inverse

Run Permissive

Hand start

Auto start

DigiPot Increase

DigiPot Decrease

DigiPot Clear
Counter A (up)
Counter A (down)
Reset Counter A
Counter B (up)
Counter B (down)
Reset Counter B

Sleep Mode
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NB!
When Freeze output is active, the frequency converter cannot be stopped via a

low ‘start [13]’ signal. Stop the frequency converter via a terminal programmed
for Coasting inverse [2] or Coast and reset, inverse [3].

For digital control of the up/down speed is desired (motor potentiometer). Activate this function by
selecting either Freeze reference or Freeze output. When Speed up is activated for less than 400
msec. the resulting reference will be increased by 0.1 %. If Speed up is activated for more than 400
msec. the resulting reference will ramp according to Ramp 1in par. 3-41.

Same as Speed up [21].
Selects one of the four set-ups. Set par. 0-10 Active Set-up to Multi Set-up.

Same as Set-up select bit 0 [23].
(Default Digital input 32)

Select Pulse input when using a pulse sequence as either reference or feedback. Scaling is done in
par. group 5-5%*.

Select which ramp to use. Logic “0” will select ramp 1 while logic “1” will select ramp 2.

Activates par. 14-10 Mains Failure. Mains failure inverse is active in the Logic “0” situation.

The input terminal, for which the Run permissive has been programmed must be logic “1” before a
start command can be accepted. Run permissive has a logic ‘AND’ function related to the terminal
which is programmed for START[8], Jog [14] or Freeze Output[20], which means that in order to
start running the motor, both conditions must be fulfilled. If Run Permissive is programmed on
multiple terminals, Run permissive needs only be logic ‘1’ on one of the terminals for the function
to be carried out. The digital output signal for Run Request (Start [8], Jog [14] or Freeze output
[20]) programmed in par. 5-3* Digital outputs, or par. 5-4* Relays, will not be affected by Run

Permissive.

A signal applied will put the frequency converter into Hand mode as if button Hand On on the LCP
has been pressed and a normal stop command will be overridden. If disconnecting the signal, the
motor will stop. To make any other start commands valid, another digital input must be assign to
Auto Startand a signal applied to this. The Hand Onand Auto Onbuttons on the LCP has no impact.
The Offbutton on the LCP will override Hand Start and Auto Start. Press either the Hand On or Auto
On button to make Hand Start and Auto Start active again. If no signal on neither Hand Start nor
Auto Start, the motor will stop regardless of any normal Start command applied. If signal applied
to both Hand Start and Auto Start, the function will be Auto Start. If pressing the Offbutton on the
LCP the motor will stop regardless of signals on Hand Start and Auto Start.

A signal applied will put the frequency converter into Auto mode as if the LCP button Auto On has
been pressed. See also Hand Start [53]

Uses the input as an INCREASE signal to the Digital Potentiometer function described in parameter
group 3-9*

Uses the input as a DECREASE signal to the Digital Potentiometer function described in parameter
group 3-9*

Uses the input to CLEAR the Digital Potentiometer reference described in parameter group 3-9*
(Terminal 29 or 33 only) Input for increment counting in the SLC counter.

(Terminal 29 or 33 only) Input for decrement counting in the SLC counter.

Input for reset of counter A.

(Terminal 29 and 33 only) Input for increment counting in the SLC counter.

(Terminal 29 and 33 only) Input for decrement counting in the SLC counter.

Input for reset of counter B.

Forces frequency converter into Sleep Mode (see par. 22-4*, Sleep Mode). Reacts on the rising edge
of signal applied!
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[78] Reset Preventive Maintenance Word Resets all data in par. 16-96, Preventive Maintenance Word, to 0.

The below setting options are all related to the Cascade Controller. Wiring diagrams and settings for parameter, see group 25-** for more details.

[120] Lead Pump Start Starts/Stops the Lead Pump (controlled by the frequency converter). A start requires that also a
System Start signal has been applied e.g. to one of the digital inputs set for Start[8]!
[121] Lead Pump Alternation Forces alternation of the lead pump in a Cascade Controller. Lead Pump Alternation, par. 25-50,

must be set to either At Command [2] or At Staging or At Command [3]. Alternation Event, par.
25-51, can be set to any of the four options.

[130 - 138] Pump1 Interlock - Pump9 Interlock The function will depend on the setting in par. 25-06, Number of Pumps. If set to Ao [0], then
Pump1 refers to the pump controlled by relay RELAY1 etc. If set to Yes[1], Pumpl refers to the
pump controlled by the frequency converter only (without any of the build in relays involved) and
Pump?2 to the pump controlled by the relay RELAY1. Variable speed pump (lead) cannot be inter-
locked in the basic Cascade Controller.

See below table:

Setting in Par. 5-1* Setting in Par. 25-06
[0] No [1] Yes
Controlled by RELAY1

(only if not lead pump) led

[130] Pump1 Interlock Frequency Converter control-

(cannot be interlocked)

Automation VT Drive FC322
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[131] Pump2 Interlock

Controlled by RELAY2

Controlled by RELAY1

[132] Pump3 Interlock

Controlled by RELAY3

Controlled by RELAY2

[133] Pump4 Interlock

Controlled by RELAY4

Controlled by RELAY3

[134] Pump5 Interlock

Controlled by RELAY5

Controlled by RELAY4

[135] Pumpé6 Interlock

Controlled by RELAY6

Controlled by RELAY5

[136] Pump7 Interlock

Controlled by RELAY7

Controlled by RELAY6

[137] Pump8 Interlock

Controlled by RELAY8

Controlled by RELAY7

[138] Pump9 Interlock

Controlled by RELAY9

Controlled by RELAY8

5-13 Terminal 29 Digital Input
Option:
[0] * No Operation

Function:

5-14 Terminal 32 Digital Input
Same options and functions as par. 5-1*, except for Pulse input.
Option: Function:

[0] * No operation

5-15 Terminal 33 Digital Input
Same options and functions as par. 5-1* Digital Inputs.
Option: Function:

[0] * No operation

5-30 Terminal 27 Digital Output

Same options and functions as par. 5-3*.

Option: Function:

[0] * No operation

5-40 Function Relay

Same options and functions as par. 5-1* Digital Inputs.
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Array [8] (Relay 1 [0], Relay 2 [1], Relay 7 [6], Relay 8 [7], Relay 9 [8])

Select options to define the function of the relays.
The selection of each mechanical relay is realized in an array parameter.

[1] Control Ready

[3] Drive Ready/Remote

[5] Running

[8] Run on Ref./No Warning

[10] Alarm or Warning

[12] Out of Current Range

[14] Above Current, high

[16] Below Speed, low

[18] Out of Feedb. Range

[20] Above Feedback, high

[25] Reverse

[27] Torque Limit & Stop

[29] Brake Ready, No Fault

[35] External Interlock

[37] Control Word Bit 12

[41] Below Reference, low

[45] Bus ctrl

[47] Bus ctrl, 0 if timeout

[61] Comparator 1

MG.20.U1.22
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[63] Comparator 3

[65] Comparator 5

[71] Logic Rule 1

[73] Logic Rule 3

[75] Logic Rule 5

[81] SL Digital Output B

[83] SL Digital Output D

[85] SL Digital Output F

[161] Running Reverse

[166] Remote Ref. Active

[168] Drive in Hand Mode

[180] Clock Fault

[190] No-Flow

[192] End of Curve

[194] Broken Belt

[199] Pipe Filling

[212] Cascade Pump2

[223] Alarm, Trip Locked

5-53 Term. 29 High Ref./Feedb. Value
Range: Function:
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8.2.8 6-** Analog In/Out

Parameter group for configuration of the analog input and output.

6-00 Live Zero Timeout Time

Range: Function:

10 s* [1-995s] Enter the Live Zero Time-out time period. Live Zero Time-out Time is active for analog inputs, i.e.
terminal 53 or terminal 54, used as reference or feedback sources. If the reference signal value
associated with the selected current input falls below 50% of the value set in par. 6-10 Terminal 53
Low Voltage, par. 6-12 Terminal 53 Low Current, par. 6-20 Terminal 54 Low Voltage or
par. 6-22 Terminal 54 Low Currentfor a time period longer than the time set in par. 6-00 Live Zero
Timeout Time, the function selected in par. 6-01 Live Zero Timeout Functfon will be activated.

6-01 Live Zero Timeout Function

Option: Function:
Select the time-out function. The function set in par. 6-01 Live Zero Timeout Function will be acti-
vated if the input signal on terminal 53 or 54 is below 50% of the value in par. 6-10 7erminal 53
Low Voltage, par. 6-12 Terminal 53 Low Current, par. 6-20 Terminal 54 Low Voltage or
par. 6-22 Terminal 54 Low Current for a time period defined in par. 6-00 Live Zero Timeout Time.
If several time-outs occur simultaneously, the frequency converter prioritises the time-out functions
as follows:
1. par. 6-01 Live Zero Timeout Function

2. par. 8-04 Control Timeout Function

The output frequency of the frequency converter can be:

. [1] frozen at the present value
. [2] overruled to stop

. [3] overruled to jog speed

. [4] overruled to max. speed

. [5] overruled to stop with subsequent trip

[0] * Off

[1] Freeze output
[2] Stop

[3] Jogging

[4] Max. speed
[5] Stop and trip
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Ref./Feedback
[RPM]
Par 6-xx
High Ref./ 1500 —
Feedb. Value'
1200 —
900 —
600 —
Par 6-xx 300 —
Low Ref./ 150
Feedb. Value'
v
Par 6-xx

'Low Voltage'or
'Low Current'

\
5V 10V
\

Par 6-xx
'High Voltage'or

Analog input

'High Current’

130BA038.13

vl

6-10 Terminal 53 Low Voltage

Range:
0.07 V*

[Application dependant]

Function:

Enter the low voltage value. This analog input scaling value should correspond to the low reference/

feedback value set in par. 6-14 Terminal 53 Low Ref./Feedb. Value.

6-11 Terminal 53 High Voltage

Range:
10.00 V*

[Application dependant]

Function:

Enter the high voltage value. This analog input scaling value should correspond to the high refer-
ence/feedback value set in par. 6-15 Terminal 53 High Ref./Feedb. Value.

6-14 Terminal 53 Low Ref./Feedb. Value
Function:

Range:
0.000%

[-999999.999 - 999999.999 ]

Enter the analog input scaling value that corresponds to the low voltage/low current set in

par. 6-10 7erminal 53 Low Voltage and par. 6-12 Terminal 53 Low Current.

6-15 Terminal 53 High Ref./Feedb. Value

Range:
Application
dependent*

[-999999.999 - 999999.999 ]

Function:

Enter the analog input scaling value that corresponds to the high voltage/high current value set in

par. 6-11 Terminal 53 High Voltage and par. 6-13 Terminal 53 High Current.

6-20 Terminal 54 Low Voltage

Range:
0.07 v*

[Application dependant]

Fu

nction:

Enter the low voltage value. This analog input scaling value should correspond to the low reference/

feedback value, set in par. 6-24 Terminal 54 Low Ref./Feedb. Value.

6-21 Terminal 54 High Voltage

Range:
10.00 V*

100

[Application dependant]

Fu

nction:

Enter the high voltage value. This analog input scaling value should correspond to the high refer-
ence/feedback value set in par. 6-25 Terminal 54 High Ref./Feedb. Value.
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6-24 Terminal 54 Low Ref./Feedb. Value

Range:
0.000%

[-999999.999 - 999999.999 ]

MS How to Programme the Frequency Converter

Function:

Enter the analog input scaling value that corresponds to the low voltage/low current value set in
par. 6-20 Terminal 54 Low Voltage and par. 6-22 Terminal 54 Low Current.

6-25 Terminal 54 High Ref./Feedb. Value

Range:
100.000*

[-999999.999 - 999999.999 ]

Function:

Enter the analog input scaling value that corresponds to the high voltage/high current value set in
par. 6-21 Terminal 54 High Voltage and par. 6-23 Terminal 54 High Current.

6-50 Terminal 42 Output

Option:

[01*
[100] *

[101]
[102]
[103]
[104]
[105]
[106]
[107] *

[108]
[109]
[113]

[114]
[115]

[116]
[130]

[131]
[132]
[133]
[134]
[135]
[136]
[137]

[138]
[139]

[140]

No operation

Output freq. 0-100
Reference Min-Max
Feedback +-200%
Motor cur. 0-Imax
Torque 0-Tlim
Torque 0-Tnom
Power 0-Pnom
Speed 0-HighLim

Torque +-160%
Out frq 0-Fmax
Ext. Closed Loop 1

Ext. Closed Loop 2
Ext. Closed Loop 3

Cascade Reference

Out frq 0-100 4-20mA

Reference 4-20mA
Feedback 4-20mA
Motor cur. 4-20mA
Torqg.0-lim 4-20 mA
Torg.0-nom 4-20 mA
Power 4-20mA
Speed 4-20mA

Torque 4-20mA

Bus ctrl.

Bus ctrl. 4-20 mA

Function:

Select the function of Terminal 42 as an analog current output. A motor current of 20 mA corre-
sponds to Imax-

: 0 - 100 Hz, (0-20 mA)

: Minimum reference - Maximum reference, (0-20 mA)
: -200% to +200% of par. 20-14, (0-20 mA)

: 0 - Inverter Max. Current (par. 16-37), (0-20 mA)

: 0 - Torque limit (par. 4-16), (0-20 mA)

: 0 - Motor rated torque, (0-20 mA)
: 0 - Motor rated power, (0-20 mA)

: 0 - Speed High Limit (par. 4-13 and par. 4-14), (0-20 mA)

: 0 - 100%, (0-20 mA)
: 0 - 100%, (0-20 mA)

: 0 - 100%, (0-20 mA)

:0-100 Hz

: Minimum Reference - Maximum Reference

1 -200% to +200% of par. 20-14 Maximum Reference/Feedb.
: 0 - Inverter Max. Current (par. 16-37 Inv. Max. Current)

: 0 - Torque limit (par. 4-16)

: 0 - Motor rated torque

: 0 - Motor rated power

: 0 - Speed High Limit (4-13 and 4-14)

: 0 - 100%, (0-20 mA)

: 0 - 100%
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[141] Bus ctrl t.o.

[142] Bus ctrl t.0. 4-20mA
[143] Ext. CL 1 4-20mA
[144] Ext. CL 2 4-20mA
[145] Ext. CL 3 4-20mA

[146] Cascade Ref. 4-20mA
[150] Out frq 0-Fmax 4-20mA

: 0 - 100%, (0-20 mA)
1 0-100%
: 0 - 100%
: 0 - 100%

1 0-100%

Automation VT Drive FC322
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Feedb..

Values for setting the Minimum Reference is found in open loop par. 3-02 Minimum Reference and for closed loop par. 20-13 Minimum Reference/
Feedb. - values for maximum reference for open loop is found in par. 3-03 Maximum Reference and for closed loop par. 20-14 Maximum Reference/

6-51 Terminal 42 Output Min Scale

Range:
0.00 %*  [0.00 - 200.00 %]

Function:

Scale for the minimum output (0 or 4 mA) of the analogue signal at terminal 42.

Set the value to be the percentage of the full range of the variable selected in par. 6-50 7erminal

42 Output.

6-52 Terminal 42 Output Max Scale

Range:
100.00 %*  [0.00 - 200.00 %]

EXAMPLE 1:

Function:

Scale for the maximum output (20 mA) of the analog signal at terminal 42.

Set the value to be the percentage of the full range of the variable selected in par. 6-50 7erminal

42 Output.

Current =
(mA) [y
2
20 =
L)
/41—
T
0% Analogue Analogue 100% Variable
output  Output for
Min Scale Max Scale output
par.6-51 par. 6-52 example:
Speed
(RPM)

It is possible to get a value lower than 20 mA at full scale by programming values >100% by using

a formula as follows:

20 mA | desired maximum current x 100 %

20 mA
10 mA

i.e. 10mA:

Variable value= OUTPUT FREQUENCY, range = 0-100 Hz

Range needed for output = 0-50 Hz

X 100% =200 %

Output signal 0 or 4 mA is needed at 0 Hz (0% of range) - set par. 6-51 Terminal 42 Output Min Scale to 0%
Output signal 20 mA is needed at 50 Hz (50% of range) - set par. 6-52 7erminal 42 Output Max Scale to 50%
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20mA %
<<
3
0/4 mA -
0?/0 50% 109%
A A
;
OHz 50Hz 100Hz
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EXAMPLE 2:

Variable= FEEDBACK, range= -200% to +200%

Range needed for output= 0-100%

Output signal 0 or 4 mA is needed at 0% (50% of range) - set par. 6-51 Terminal 42 Output Min Scale to 50%
Output signal 20 mA is needed at 100% (75% of range) - set par. 6-52 Terminal 42 Output Max Scale to 75%

A o
o
20 mA §
o
o
m
0/4 mA -
0% 50% 75% 100%
| i I |
-200% 0% +100% +200%

EXAMPLE 3:

Variable value= REFERENCE, range= Min ref - Max ref

Range needed for output= Min ref (0%) - Max ref (100%), 0-10 mA

Output signal 0 or 4 mA is needed at Min ref - set par. 6-51 Terminal 42 Output Min Scale to 0%

Output signal 10 mA is needed at Max ref (100% of range) - set par. 6-52 Terminal 42 Output Max Scale to 200%
(20 mA / 10 mA x 100%=200%).

o
~
20 mA Q
<
2]
(=3
m
10 mA
0/4 mA -
0
0% 100% 200%
| !
Min ref Max ref Max ref X 20/10

8.2.9 Drive Closed Loop, 20-**

This parameter group is used for configuring the closed loop PID Controller, that controls the output frequency of the frequency converter.
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20-12 Reference/Feedback Unit
Option: Function:
[0] None

[5] PPM

[11] RPM

[20] I/s

[22] I/h

[24] m3/min

[30] kg/s

[32] kg/h

[34] t/h

[41] m/min

[60] °C

[71] bar

[73] kPa

[75] mm Hg

[120] GPM

[122] gal/min

[124] CFM

[126] ft3/min

[130] Ib/s

[132] Ib/h

[141] ft/min
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[145] ft
[160] °F
[170] psi
[171] Ib/in2
[172] in WG

[173] ft WG
[174] in Hg

[180] HP This parameter determines the unit that is used for the setpoint reference and feedback that the
PID Controller will use for controlling the output frequency of the frequency converter.

20-21 Setpoint 1

Range: Function:

0.000 Proc- [-999999.999 - 999999.999 Proc- Setpoint 1 is used in Closed Loop Mode to enter a setpoint reference that is used by the frequency
essCtrlU-  essCtrlUnit] converter’s PID Controller. See the description of par. 20-20 Feedback Function.

nit*

NB!
Setpoint reference entered here is added to any other references that are enabled
(see par. group 3-1%).

20-81 PID Normal/Inverse Control

Option: Function:
[o] * Normal
[1] Inverse Normal [0] causes the frequency converter’s output frequency to decrease when the feedback is

greater than the setpoint reference. This is common for pressure-controlled supply fan and pump
applications.

Inverse [1] causes the frequency converter’s output frequency to increase when the feedback is
greater than the setpoint reference.

20-82 PID Start Speed [RPM]
Range: Function:

Application  [Application dependant]
dependent*

20-93 PID Proportional Gain
Range: Function:
2.00% [0.00 - 10.00 ]

If (Error x Gain) jumps with a value equal to what is set in par. 20-14 Maximum Reference/Feedb. the PID controller will try to change the output speed
equal to what is set in par. 4-13 Motor Speed High Limit [RPM]/par. 4-14 Motor Speed High Limit [Hz] but in practice of course limited by this setting.
The proportional band (error causing output to change from 0-100%) can be calculated by means of the formula:

1

m x (Max Reference)

NB!
Always set the desired for par. 20-14 Maximum Reference/Feedb. before setting the values for the PID controller in par. group 20-9*.
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20-94 PID Integral Time

Range: Function:

8.00 s* [0.01 - 10000.00 s] Over time, the integrator accumulates a contribution to the output from the PID controller as long
as there is a deviation between the Reference/Setpoint and feedback signals. The contribution is
proportional to the size of the deviation. This ensures that the deviation (error) approaches zero.
Quick response on any deviation is obtained when the integral time is set to a low value. Setting it
too low, however, may cause the control to become unstable.

The value set, is the time needed for the integrator to add the same contribution as the proportional
part for a certain deviation.

If the value is set to 10,000, the controller will act as a pure proportional controller with a P-band
based on the value set in par. 20-93 PID Proportional Gain. When no deviation is present, the output
from the proportional controller will be 0.
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8.2.10 22-** Miscellaneous

This group contains parameters used for monitoring water/ wastewater applications.

22-20 Low Power Auto Set-up

Option: Function:

When set for Enabled, an auto set up sequence is activated, automatically setting speed to approx.
50 and 85% of rated motor speed (par. 4-13 Motor Speed High Limit [RPM], par. 4-14 Motor Speed
High Limit [Hz]). At those two speeds, the power consumption is automatically measured and stored.
Before enabling Auto Set Up:

1. Close valve(s) in order to create a no flow condition
2.  The frequency converter must be set for Open Loop (par. 1-00 Configuration Mode).
Note that it is important also to set par. 1-03 7orque Characteristics.
[0] * Off
[1] Enabled

NB!
Auto Set Up must be done when the system has reached normal operating temperature!

NB!

It is important that the par. 4-13 Motor Speed High Limit [RPM] or par. 4-14 Motor Speed High Limit [Hz]is set to the max. operational
speed of the motor!

It is important to do the Auto Set-up before configuring the integrated PI Contoller as settings will be reset when changing from Closed

to Open Loop in par. 1-00 Configuration Mode.

NB!
Carry out the tuning with the same settings in par. 1-03 7orque Characteristics, as for operation after the tuning.

22-21 Low Power Detection

Option: Function:
[0] * Disabled
[1] Enabled If selecting Enabled, the Low Power Detection commissioning must be carried out in order to set

the parameters in group 22-3* for proper operation!

22-22 Low Speed Detection

Option: Function:
[0] * Disabled
[1] Enabled Select Enabled for detecting when the motor operates with a speed as set in par. 4-11 Motor Speed

Low Limit [RPM] or par. 4-12 Motor Speed Low Limit [HZ].
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22-23 No-Flow Function

Option: Function:
Common actions for Low Power Detection and Low Speed Detection (Individual selections not pos-
sible).
[0] * Off
[1] Sleep Mode
[2] Warning Messages in the Local Control Panel display (if mounted) and/or signal via a relay or a digital output.
[3] Alarm The frequency converter trips and motor stays stopped until reset.

22-24 No-Flow Delay
Range: Function:

10 s* [1-600 s] Set the time Low Power/Low Speed must stay detected to activate signal for actions. If detection
disappears before run out of the timer, the timer will be reset.

22-26 Dry Pump Function
Option: Function:

Low Power Detection must be Enabled (par. 22-21 Low Power Detectfon) and commissioned (using
either parameter group 22-3*, No Flow Power Tuning, or par. 22-20 Low Power Auto Set-up) in
order to use Dry Pump Detection.

[0] * Off

[1] Warning Messages in the Local Control Panel display (if mounted) and/or signal via a relay or a digital output.
[2] Alarm The frequency converter trips and motor stays stopped until reset.

[3] Manual Reset Alarm

22-27 Dry Pump Delay
Range: Function:

10 s* [0 - 600 s] Defines for how long the Dry Pump condition must be active before activating Warning or Alarm

22-30 No-Flow Power
Range: Function:

0.00 kw* [0.00 - 0.00 kw] Read out of calculated No Flow power at actual speed. If power drops to the display value the
frequency converter will consider the condition as a No Flow situation.

22-31 Power Correction Factor
Range: Function:

100 %* [1-400 %] Make corrections to the calculated power at par. 22-30 No-Flow Power.
If No Flow is detected, when it should not be detected, the setting should be decreased. However,
if No Flow is not detected, when it should be detected, the setting should be increased to above
100%.

22-32 Low Speed [RPM]

Range: Function:
Application  [Application dependant] To be used if par. 0-02 Motor Speed Unithas been set for RPM (parameter not visible if Hz selected).
dependent* Set used speed for the 50% level.

This function is used for storing values needed to tune No Flow Detection.
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22-33 Low Speed [Hz]

Range: Function:
Application [Application dependant] To be used if par. 0-02 Motor Speed Unithas been set for Hz (parameter not visible if RPM selected).
dependent* Set used speed for the 50% level.

The function is used for storing values needed to tune No Flow Detection.

22-34 Low Speed Power [kW]

Range: Function:
Application  [Application dependant] To be used if par. 0-03 Regional Settings has been set for International (parameter not visible if
dependent* North America selected).

Set power consumption at 50% speed level.
This function is used for storing values needed to tune No Flow Detection.

22-35 Low Speed Power [HP]

Range: Function:
Application  [Application dependant] To be used if par. 0-03 Regional Settings has been set for North America (parameter not visible if
dependent* International selected).

Set power consumption at 50% speed level.
This function is used for storing values needed to tune No Flow Detection.

22-36 High Speed [RPM]

Range: Function:
Application [Application dependant] To be used if par. 0-02 Motor Speed Unithas been set for RPM (parameter not visible if Hz selected).
dependent* Set used speed for the 85% level.

The function is used for storing values needed to tune No Flow Detection.

22-37 High Speed [Hz]

Range: Function:
Application  [Application dependant] To be used if par. 0-02 Motor Speed Unithas been set for Hz (parameter not visible if RPM selected).
dependent* Set used speed for the 85% level.

The function is used for storing values needed to tune No Flow Detection.

22-38 High Speed Power [kW]

Range: Function:
Application  [Application dependant] To be used if par. 0-03 Regional Settings has been set for International (parameter not visible if
dependent* North America selected).

Set power consumption at 85% speed level.
This function is used for storing values needed to tune No Flow Detection.

22-39 High Speed Power [HP]

Range: Function:
Application  [Application dependant] To be used if par. 0-03 Regional Settings has been set for North America (parameter not visible if
dependent* International selected).

Set power consumption at 85% speed level.
This function is used for storing values needed to tune No Flow Detection.

22-40 Minimum Run Time
Range: Function:

60 s* [0 - 600 s] Set the desired minimum running time for the motor after a start command (digital input or Bus)
before entering Sleep Mode.
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22-41 Minimum Sleep Time
Range: Function:

30 s* [0 - 600 s] Set the desired Minimum Time for staying in Sleep Mode. This will override any wake up conditions.

22-42 Wake-up Speed [RPM]

Range: Function:
Application  [Application dependant] To be used if par. 0-02 Motor Speed Unithas been set for RPM (parameter not visible if Hz selected).
dependent* Only to be used if par. 1-00 Configuration Modeis set for Open Loop and speed reference is applied

by an external controller.
Set the reference speed at which the Sleep Mode should be cancelled.

22-43 Wake-up Speed [Hz]

Range: Function:
Application [Application dependant] To be used if par. 0-02 Motor Speed Unit, has been set for Hz (parameter not visible if RPM selected).
dependent* Only to be used if par. 1-00 Configuration Mode, is set for Open Loop and speed reference is applied

by an external controller controlling the pressure.
Set the reference speed at which the Sleep Mode should be cancelled.

22-44 Wake-up Ref./FB Difference

Range: Function:

10%* [0-100%] Only to be used if par. 1-00, Configuration Mode, is set for Closed Loop and the integrated PI
controller is used for controlling the pressure.
Set the pressure drop allowed in percentage of set point for the pressure (Pset) before cancelling
the Sleep Mode.

NB!

If used in application where the integrated PI controller is set for inverse control
in par. 20-71, PID, Normal/Inverse Control, the value set in par. 22-44 will au-
tomatically be added.

22-45 Setpoint Boost
Range: Function:

0 %* [-100 - 100 %] Only to be used if par. 1-00 Configuration Mode, is set for Closed Loop and the integrated PI con-
troller is used. In systems with e.g. constant pressure control, it is advantageous to increase the

system pressure before the motor is stopped. This will extend the time in which the motor is stopped
and help to avoid frequent start/stop.

Set the desired over pressure/temperature in percentage of set point for the pressure (Pset)/tem-
perature before entering the Sleep Mode.

If setting for 5%, the boost pressure will be Pset*1.05. The negative values can be used for e.g.
cooling tower control where a negative change is needed.

22-46 Maximum Boost Time
Range: Function:

60 s* [0 - 600 s] Only to be used if par. 1-00 Configuration Modeis set for Closed Loop and the integrated PI controller
is used for controlling the pressure.
Set the maximum time for which boost mode will be allowed. If the set time is exceeded, Sleep
Mode will be entered, not waiting for the set boost pressure to be reached.
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22-50 End of Curve Function

Option: Function:
[o] * Off End of Curve monitoring not active.
[1] Warning A warning is issued in the display [W94].
[2] Alarm An alarm is issued and the frequency converter trips. A message [A94] appears in the display.
[3] Manual Reset Alarm
NB!

Automatic restart will reset the alarm and start the system again.

22-51 End of Curve Delay

Range: Function:

10 s* [0 - 600 s] When an End of Curve condition is detected, a timer is activated. When the time set in this parameter
expires, and the End of Curve condition has been steady in the entire period, the function set in
par. 22-50 £nd of Curve Function will be activated. If the condition disappears before the timer
expires, the timer will be reset.

22-80 Flow Compensation

Option: Function:
[0] * Disabled [0] Disabled: Set-Point compensation not active.
[1] Enabled [1] Enabled:Set-Point compensation is active. Enabling this parameter allows the Flow Compensated

Setpoint operation.

22-81 Square-linear Curve Approximation

Range: Function:

100 %* [0 - 100 %] Example 1:
Adjustment of this parameter allows the shape of the control curve to be adjusted.
0 = Linear
100% = Ideal shape (theoretical).

NB!
Please note: Not visible when running in cascade.
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H (head)

130BA388.11

Control Curve

Q (flow)

22-82 Work Point Calculation

Option: Function:
Example 1: Speed at System Design Working Point is known:
Hihead) =
wn
0
[32]
<<
o
o
o)
HDESIGN |
Set Point|
Hwmin A
Par.: o 2
22-83/ | Control Curve AR
22-84/ ISAG
22-87 0\
Q(flow)

From the data sheet showing characteristics for the specific equipment at different speeds, simply
reading across from the Hpesien point and the Qoesien point allows us to find point A, which is the
System Design Working Point. The pump characteristics at this point should be identified and the
associated speed programmed. Closing the valves and adjusting the speed until Hvin has been
achieved allows the speed at the no flow point to be identified.

Adjustment of par. 22-81 Square-linear Curve Approximation then allows the shape of the control
curve to be adjusted infinitely.

Example 2:

Speed at System Design Working Point is not known: Where the Speed at System Design Working
Point is unknown, another reference point on the control curve needs to be determined by means
of the data sheet. By looking at the curve for the rated speed and plotting the design pressure
(Hopesien, Point C) the flow at that pressure Qratep can be determined. Similarly, by plotting the
design flow (Qoesien, Point D). the pressure Hp at that flow can be determined. Knowing these two
points on the pump curve, along with Hvin as described above, allows the frequency converter to
calculate the reference point B and thus to plot the control curve which will also include the System
design Working Point A.
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[0] * Disabled

[1] Enabled

22-83 Speed at No-Flow [RPM]

H (head)

130BA387.11

ar.;
%%:gi; Control Curve L
Qopesicn Q rate

Par.  (flow)
22-90

Par.
22-89

Disabled [0 Work Point Calculation not active. To be used if speed at design point is known (see
table above).

Enabled [1]: Work Point Calculation is active. Enabling this parameter allows the calculation of the
unknown System Design Working Point at 50/60 Hz speed, from the input data set in
par. 22-83 Speed at No-Flow [RPM] par. 22-84 Speed at No-Flow [Hz], par. 22-87 Pressure at No-
Flow Speed, par. 22-88 Pressure at Rated Speed, par. 22-89 Flow at Design Point and
par. 22-90 Flow at Rated Speed.

Range:
Application  [Application dependant]
dependent*

22-84 Speed at No-Flow [Hz]

Function:

Resolution 1 RPM.

The speed of the motor at which flow Is zero and minimum pressure Hviv is achieved should be
entered here in RPM. Alternatively, the speed in Hz can be entered in par. 22-84 Speed at No-Flow
[Hz]. If it has been decided to use RPM in par. 0-02 Motor Speed Unit then par. 22-85 Speed at
Design Point [RPM] should also be used. Closing the valves and reducing the speed until minimum
pressure Hw is achieved will determine this value.

Range:
Application  [Application dependant]
dependent*

Function:
Resolution 0.033 Hz.

The speed of the motor at which flow has effectively stopped and minimum pressure Hw is achieved
should be entered here in Hz. Alternatively, the speed in RPM can be entered in par. 22-83 Speed
at No-Flow [RPM]. If it has been decided to use Hz in par. 0-02 Motor Speed Unit then
par. 22-86 Speed at Design Point [Hz] should also be used. Closing the valves and reducing the
speed until minimum pressure Hm is achieved will determine this value.

22-85 Speed at Design Point [RPM]

Range:
Application  [Application dependant]
dependent*

114

Function:

Resolution 1 RPM.

Only visible when par. 22-82 Work Point Calculation is set to Disable. The speed of the motor at
which the System Design Working Point is achieved should be entered here in RPM. Alternatively,
the speed in Hz can be entered in par. 22-86 Speed at Design Point [Hz]. If it has been decided to
use RPM in par. 0-02 Motor Speed Unit then par. 22-83 Speed at No-Flow [RPM] should also be
used.
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22-86 Speed at Design Point [Hz]

Range: Function:
Application [Application dependant] Resolution 0.033 Hz.
dependent*

Only visible when par. 22-82 Work Point Calculation is set to Disable. The speed of the motor at
which the System Design Working Point is achieved should be entered here in Hz. Alternatively, the
speed in RPM can be entered in par. 22-85 Speed at Design Point [RPM]. If it has been decided to
use Hz in par. 0-02 Motor Speed Unit, then par. 22-83 Speed at No-Flow [RPM] should also be used.

22-87 Pressure at No-Flow Speed

Range: Function:

0.000* [Application dependant] Enter the pressure Hviv corresponding to Speed at No Flow in Reference/Feedback Units.

22-88 Pressure at Rated Speed

Range: Function:
999999.999 [Application dependant] Enter the value corresponding to the Pressure at Rated Speed, in Reference/Feedback Units. This
* value can be defined using the pump datasheet.

22-90 Flow at Rated Speed

Range: Function:
0.000* [0.000 - 999999.999 ] Enter the value corresponding to Flow at Rated Speed. This value can be defined using the pump
datasheet.
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8.2.11 23-0* Timed Actions

Use Timed Actions for actions needing to be performed on a daily or weekly basis, e.g. different references for working hours / non-working hours. Up
to 10 Timed Actions can be programmed in the frequency converter. The Timed Action number is selected from the list when entering parameter group
23-0* from the . par. 23-00 ON Time — par. 23-04 Occurrence then refer to the selected Timed Action number. Each Timed Action is divided into an ON
time and an OFF time, in which two different actions may be performed.

The actions programmed in Timed Actions are merged with corresponding actions from digital inputs, control work via bus and Smart Logic Controller,
according to merge rules set up in 8-5*, Digital/Bus.

NB!
The clock (parameter group 0-7*) must be correctly programmed for Timed Actions to function correctly.

NB!
When mounting an Analog I/O MCB109 option card, a battery back up of the date and time is included.

NB!
The PC-based Configuration Tool MCT 10 comprise a special guide for easy programming of Timed Actions.

23-00 ON Time

Array [10]

Range: Function:

Application  [Application dependant] Sets the ON time for the Timed Action.
dependent*

NB!

The frequency converter has no back up of the clock function and the set date/
time will reset to default (2000-01-01 00:00) after a power down unless a Real
Time Clock module with back up is installed. In par. 0-79 Clock Faultit is possible
to program for a Warning in case clock has not been set properly, e.g. after a
power down.

23-01 ON Action

Arra [10]

Option: Function:
Select the action during ON Time. See par. 13-52 SL Controller Action for descriptions of the options.

[0] * Disabled

[1] No action

[2] Select set-up 1

[3] Select set-up 2

[4] Select set-up 3

[5] Select set-up 4

[10] Select preset ref 0

[11] Select preset ref 1
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[12] Select preset ref 2

[14] Select preset ref 4

[16] Select preset ref 6

[18] Select ramp 1

[22] Run

[24] Stop

[27] Coast

[29] Start timer 0

[31] Start timer 2

[33] Set digital out B low

[35] Set digital out D low

[37] Set digital out F low

[39] Set digital out B high

[41] Set digital out D high

[43] Set digital out F high

[61] Reset Counter B

[71] Start Timer 4

[73] Start Timer 6

NB!
For choices [32] - [43], see also par. group 5-3*, Djgital Outputs and 5-4*, Relays.
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23-02 OFF Time
Array [10]

Range: Function:

23-03 OFF Action
Array [10]

Option: Function:

[0]* Disabled

[2] Select set-up 1

[4] Select set-up 3

[10] Select preset ref 0

[12] Select preset ref 2

[14] Select preset ref 4

[16] Select preset ref 6

[18] Select ramp 1

[22] Run

[24] Stop

[27] Coast

[29] Start timer 0

[31] Start timer 2

[33] Set digital out B low
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[35] Set digital out D low

[36] Set digital out E low

[37] Set digital out F low

[38] Set digital out A high

[39] Set digital out B high

[40] Set digital out C high

[41] Set digital out D high

[42] Set digital out E high

[43] Set digital out F high

[60] Reset Counter A

[61] Reset Counter B

[70] Start Timer 3

[71] Start Timer 4

[72] Start Timer 5

[73] Start Timer 6

[74] Start Timer 7

Array [10]

Option: Function:

Select which day(s) the Timed Action applies to. Specify working/non-working days in

par. 0-81 Working Days, par. 0-82 Additional Working Days and par. 0-83 Additional Non-Working

Days.
[0] * All days
[1] Working days
[2] Non-working days
[3] Monday
[4] Tuesday
[5] Wednesday
[6] Thursday
[71 Friday
[8] Saturday
[9] Sunday

8.2.12 Water Application Functions, 29-**

The group contains parameters used for monitoring water / wastewater applications.

29-00 Pipe Fill Enable

Option: Function:
[0] * Disabled Select Enabled to fill pipes at a user specified rate.
[1] Enabled Select Enabled to fill pipes with a user specified rate.
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Range: Function:

Speed Low [Speed Low Limit - Speed High Lim- Set the filling speed for filling horizontal pipe systems. The speed can be selected in Hz or RPM

Limit* it] depending on the choices made in par. 4-11 / par. 4-13 (RPM) or in par. 4-12 / par. 4-14 (Hz).

Range: Function:

Motor [Speed Low Limit - Speed High Lim- Set the filling speed for filling horizontal pipe systems. The speed can be selected in Hz or RPM

Speed Lowit] depending on the choices made in par. 4-11 / par. 4-13 (RPM) or in par. 4-12 / par. 4-14 (Hz).

Limit*

Range: Function:

0s* [0 - 3600 s] Set the specified time for pipe filling of horizontal pipe systems.

Range: Function:

0.001 units/ [0.001 —999999.999 units/s] Specifies the filling rate in units/second using the PI controller. Filling rate units are feedback units/

s* second. This function is used for filling-up vertical pipe systems but will be active when the filling-

time has expired, no matter what , until the pipe fill-set-point set in par. 29-05 is reached.

29-05 Filled Setpoint
Range: Function:

0 s* [0 —999999,999 s] Specifies the Filled Set-point at which the Pipe Fill Function will be disabled and the PID controller
will take control. This function can be used both for horizontal and vertical pipe systems.
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8.3 Parameter Options
8.3.1 Default Settings

Changes during operation:

"TRUE” means that the parameter can be changed while the frequency converter is in operation and “FALSE” means that the frequency converter must
be stopped before a change can be made.

4-Set-up:
'All set-up': the parameter can be set individually in each of the four set-ups, i. e. one single parameter can have four different data values.
"1 set-up”: data value will be the same in all set-ups.

SR: N/A:
Size related No default value available.

Conversion index:
This number refers to a conversion figure used when writing or reading by means of a frequency converter.

Conv.index | 100 | 67 | 6 | 5 | 4 | 3 | 2 | 1+ | o | 1| 2 | 3] 4 | -5 | 6
Conv.factor | 1 [ 1/60 | 1000000 | 100000 | 10000 | 1000 | 100 | 10 | 1 [ 01 | 0.1 [0.001 ] 0.0001 |0.00001 | 0.000001
Data type Description Type

2 Integer 8 Int8

3 Integer 16 Int16

4 Integer 32 Int32

5 Unsigned 8 Uint8

6 Unsigned 16 Uint16

7 Unsigned 32 Uint32

9 Visible String VisStr

33 Normalized value 2 bytes N2

35 Bit sequence of 16 boolean variables V2

54 Time difference w/o date TimD

MG.20.U1.22 121



Automation VT Drive FC322

Instruction Manual

8 How to Programme the Frequency Converter

falllg] - 3S7v4 sdn-18s ||y Adoo oN [0] Ado dn-3o5 15-0
guin > 3Sv4 sdn-33s ||y Adood oN [0] AdoD dD1 0S-0
anes /Ado) 45-0
suin = ML sdn-3es ||y pajqeu3 [1] dD1 uo Ay [ssedAg aaua] Sb-0
suin - InyL pajqeus [1] dDJ7 uo AS)y [39s9/40] ¥b-0
fealllTp| - InyL psjqeus [1] dD1 uo Asy [39say] £b-0
sun - InyL sdn-3ss ||y pajqeus [1] dD1 uo Asy [uo oiny] w0
8N - InyL sdn-38s v pajqeus [1] do1 uo Asy [10] T5-0
sun - Nyl sdn-3ss ||y pajqeus [1] dD7 uo Ay [uo pueq] 0t-0
pedAa) d01 x¥-0
[sz]assin 0 INYL dn-1es 1 VY/N O ¢ a1 Aeidsig 6€-0
[sz]assiA 0 anyL dn-39s 1 V/N O Z¥aL Aeidsia 8¢-0
[szlassin 0 INyL dn-3s 1 V/N O T 3L Aedsig L£-0
42} @ anyL sdn-39s ||y 31UNINOPEYWOISND 00°00T an|eA Xely INopesy woisn)y €0
42} - InyL S aN|eA Ully IN0pesy Woisn)y 1€-0
guin > anyL sdn-39s ||y % [1] J1UN INopesy woisn) 0€-0
nopeay woisn) dd1 x£-0
9TUIN 0 ImiL dn3es 1 s NUS|Y [BUOSIDd AN 520
9T3UIN - andL sdn-39s ||y 7591 abieq ¢ aur Aejdsig v2-0
9T3uIN - InyL €191 ab.1e7 ¢ aur Aejdsig £2-0
9TuIN - InyL $19T llewsS €T dur Aeidsig 20
9T3uIN - InyL 2991 [lBWS 2°T dur Aeidsig 12-0
9TuIN - E[T sdn-3ss ||y 10971 lleWS T°T dur] Aeidsig 0z-0
Keydsia do1 x2-0
431051 0 INYL sdn-39s ||y VY/N O [uuey) / sdn-395 ‘Bold :Inopeay ¥1-0
9T3uIN 0 35v4 sdn-39s ||y V/N O sdn-}aS payuI :3nopeay £1-0
N - 357v4 paxul| 10N [0] 0} payur dn-39S siyL Z1-0
suin > anyL dn-13s aAY [6] dn-19s Buiwwelboid 11-0
un - E[TN dn-39s 1 T dn-39s [T1] dn-19S aAIPY 01-0
suones2dQ dn-33S 4T-0
8N - 3S7v4 sdn-3es ¢ 3un paads 1010 Sy [0] 3UN SpOI [e207] S0-0
suin - InyL sdn-3as ||y awnsay [0] dn-1amod 3e 33e3s buiessdo ¥0-0
fealilf} - 3S7v4 sdn-3ss ¢ Jeuoneusaiur [0] sbumss [euoibay £0-0
suin = 351v4 sdn-3ss ¢ W4y [0] 3un paads 1030 20-0
sn - InyL dn-jes 1 ysiibuz [0] abenbue 10-0
sbumas diseq x0-0

Xapul uols uone
mn>._. -19AU0) -1ado m:_\_:_u mmcmcu Qs-uwm.v an|eA jnejog :o_ua_‘_Ume Jojoweled # "ON ‘led

xx-0 Aejdsig/uonerddo 7°'c'8

MG.20.U1.22

122



Automation VT Drive FC322

Instruction Manual

8 How to Programme the Frequency Converter

[szlassin 0 anyL sdn-3es |y V/IN O Jnopesy awi| pue ajeq 68-0
AeqjoduwiL 0 InydL dn-yes 1 s sheq@ BupLOM-UON [euonIppY £8-0
AeqjoauwiL 0 anyL dn-yes 1 ¥S sheq Bunpiop [euoippy 78-0
guin - Nyl dn-yes 1 IInu sheq buptiom 18-0
suin - InyL dn-39s 1 Inu 3Ined 201 6£-0
AeqjosuwiL 0 InyL dn-yes 1 S pu3 swipAWWNS/1SA LL-0
Aeqjosuwi 0 andL dn-yes 1 s }ejs awpBwwnS/1Sa 9/-0
guin - InyL dn-yes 1 30 [0] swBWWNS/1Sa v/-0
fealllTpl - InyL dn-39s 1 y vz [0] jewiod awi| 20
gun - InyL dn-yes 1 ad-WIN-AAAA [0] jew.od 3jeq 1£-0
Aegyosuwi L 0 andL sdn-3es |y S AWl pue a3eq 0£-0
sBuIPS X201D x£-0
8N - JNYL n_:-uwm T SS900e ||n4 _”o”_ plomssed o\>> NU3J\ |BUOSISd 0] SS90y 99-0
9TIUIN 0 INYL dn-3s 1 V/N 00C piomssed NUSY [eUOSIRd S9-0
8N - JNYL n_:-uwm T SS900e ||n4 _”o”_ plomssed o\>> NU3|A UIB|A| 0} SSSJ0Y 19-0
9TIUIN 0 InyL dn-3es 1 V/N 00T piomssed NUS Ule 09-0
piomssed x9-0

Xopul uolis uone
adAL -19AU0D) -1ado bupnp abuey) dn-1as-4 anjeA 3nejeq uonduosap Jojaweled # "ON “Jed

123

MG.20.U1.22



Automation VT Drive FC322

Instruction Manual

8 How to Programme the Frequency Converter

Zenin [ Nyl sdn-38s ||y v 000 JualIN) 1els 9/-T
9TIuUIN 1- InyL sdn-3as ||y ¥S [zH] peads 1els SL-T
9T3uIN L9 anyL sdn-3as ||y RS [Wd¥] paads ueis vL-T
suin - 3S1v4 sdn-38s ||Iv pajgesia [0] 1e3s BulAl4 €L-1
9TUIN 1- anmdL sdn-3es Iy S00 Aejpqg pe3s 1/-T
syudwisnipy Meis /-1
sIn - Nyl sdn-3as || sw g juejsuo) awi| buiuadweq soueUOSSY Go-T
91N 0 InyL % 00T Buiusdweq soueuossy $9-T
9T3uIN o anyL sdn-3as ||y S juejsuo) awi| uonesuadwo) diis €9-1
9TUI 0 InyL sdn-3as ||y % 0 uonesuadwo) di|s 29-1
9TIUI 0 InyL sdn-3as ||y % 00T uopesuadwo) peo psads ybiH 19-1
9TUI 0 InyL sdn-3as ||y % 00T uopjesuadwo) peo paads Mo 09-1

Bumas "uadaqg peo x9-
9T3uIN 1- INYL sdn-39s ||y S 4 - dnskeRIRyD 4/A 95-T
9T3uIN 1- anyL S A - dnsks1oRIRy) 4/A 65T
91N 1- InyL sdn-39s ||y S pubely [ew.oN paads Uiy 751
9T3uIN /9 anyL sdn-3ss |Iv S [Wd¥] Buisiisubely [ewloN paads ully 16-T
9TuUIN 0 E[T sdn-3as |y % 00T paads oJa7 je uonesnaubely 1010/ 0S-T
6umas ‘dopur peo «S-T
N 0 3Sv4 sdn-18s ||y S S3]0d 1010l 66T
zein €- 3S1v4 s (35d) SdueSISRY S507 UOI] 9e-T
Zenn - 3Sv4 S (Yx) souepesy ulep Ge-T
zein - 3S1v4 sdn-3es Iy s (zX) soueesy abexes 1030y vE-T
zewin - 3S7v4 sdn-3ss Iy s (TX) @ouepeay sbexes Jojeis €e-T
Zeuin b- 357v4 sdn-3es Iy s (sx) @ouepesy Jojeis (431
zewin - 351v4 s (1Y) SouesSISSY 1030y 1€-T
f420) b- 351v4 S (s¥) @oue3sIsay 103eIS 0¢-T

ejeq 1030l "ApPY x€-
guin - 3Sv4 sdn-39s v Ho [0] (ViWy) uonedepy 1030} diewoiny 6C-T
N - 357v4 sdn-3ss ||y 30 [0] 3P3yD UoiRRIOY 1030 8z-1
9T3uIN /9 3Sv4 sdn-3s |y S pa3ds |eulWoN 1010l ST-T
zZenn z- 3574 sdn-3ss ||y S Ua4InD 10J0W ve-1
9T3uIN 0 3Sv4 S Aduanba.4 J0j0l €e-1
913uIN 0 3574 S abe3joA 103101 21
zenin @ 3Sv4 s [dH] 1amod 10301 T¢-1
Zenin T 357v4 sdn-13s |y s [mX] 4omod 1010 0z-1
ejeq 1030 xZ-T
suin - 3Sv4 sdn-3ss |Iv uoJyouAsy [o] UuoIdNIISUOD 1030 01-T
uoI1P3|3S 1010 *T-T
fealiif} - andL sdn-3ss ||y 1A wndo Abisug oy [€] sonsusRIRY) 3Nnbio | €0-T
guin - 3Sv4 3|diduld [043U0D 1010 10-T
N - InyL 9po uoneinbyuo) 00-T
sbuinas jelduadn 40-T

Xapul uols uone

odAL -1I9AUOD -12do bupnp abuey)d dn-39s- anjeA 3nejeq uonduosap Jsjaweled # "ON “Jed

xx-T 10JOW/peo] €°€'8

MG.20.U1.22

124



Automation VT Drive FC322

Instruction Manual

8 How to Programme the Frequency Converter

guin - InyL sdn-3as ||y auoN [0] 30.N0S Jojsiwiay | €6-1
9T3uIN - anyL sdn-3as ||y ON [0] ue [eulsixg 1030 16-T
sin - andL sdn-3es |Iv T du 13 [v] Uo[}29)0.d [BULIBY | JOJOW 06-T
aimes2dwia] 100 x6-T

9T3uIN 1- INYL sdn-3as ||y ZH 0 [zH] mo7 paads duL (8T
9T3uIN /9 anyL sdn-3as ||y Wdd 0 [Wd¥] moT paads dut 98-T
9TUIN 1- andL sdn-3es ||y S [zH] dos 3e uonpun 1oy pa3ds Uiy 281
9T3uIN /9 anyL sdn-38s ||y S [Wd¥] do3s 3e uoiound 1oy paads ully 18-1
sun - andL sdn-19s ||y 1seoD [0] dois 3e uoioung 08-T
syuaunisnlpy dois «x8-T

Xapul uols uone

adAL -19AU0D) -1ado bunnp abueyd dn-jas-4 anjeA jnejeq uonduosap Jsjaweled # "ON “Jed

125

MG.20.U1.22



Automation VT Drive FC322

Instruction Manual

8 How to Programme the Frequency Converter

g - InyL sdn-39s ||y pajqeus [z] [013u0D 36830A-I2A0 [1-C
Zenin 1- anyL sdn-39s ||y % 0°00T UL “Xely xeiq DV 91-¢
sun - InyL sdn-19s ||y 40 [0] 33D axeg ST-C
suin > anyL sdn-39s ||y #o [o0] BuLouOly Jsmod xelg €1-C
zZenin 0 InyL sdn-3as |l S (M) Wi Jamod axelg (4574
9T3uIN 0 anyL sdn-39s ||y S (wyo) J01sisay xeig 11-C
un - Nyl sdn-39s ||y 40 [0] uoipun axelg 01-¢
-ound ABi1auz jelg xI-¢

9T3uIN 1- INdL sdn-38s |Iv S [zH] paads ur D aeig DA ¥0-C
9T3uIN /9 InyL sdn-38s v S [Wd¥] peads ur InD axeig Oa £0-C
9T3uIN 1- InyL sdn-18s ||y S 00T awiy bupesg Da 20-C
9T3uIN 0 Nyl sdn-3ss ||y % 0§ juslin) eig 0d 10-C
suin 0 andL sdn-39s ||y % 0§ Jua.11n) 3e3Ya1d/pPIoH DA 00-C
?jeig-0a x0-¢

Xapul uols uone

mn;._. -19AU0) -1ado m:_‘_:_u mmcmcu Q:-umm-v an|eA jnejog :o_ua_‘_Ume Jojoweled # "ON ‘led

*x-C sOjelg ¥'e's

MG.20.U1.22

126



Automation VT Drive FC322

Instruction Manual

8 How to Programme the Frequency Converter

quip €- InyL sdn-3es ||y us Aejpqg dwey S6-€
9TU] 0 InyL sdn-38s v % 0 W wnwiui ¥6-€
9TIUL 0 InyL sdn-3es ||y % 00T NWI WnWixep €6-€
suin - anyL sdn-3as ||y 40 [0] 210359y Iamod 26-€
zeun z- InyL sdn-38s Iy S00°T awi] dwey 16-€
9T3uIN z- Nyl sdn-3as ||y % 0T°0 9z1s ds 06-€
1939 W"10d |1enbIqa x6-E
9T3uIN @ andL sdn-39s ||y S00°0 awi] dwey [eud 88-¢
91N 1- InyL sdn-18s ||y S [zH] paads pu3 dwey aAjeA 3o8YD [8-€
9T3uIN /9 anyL sdn-39s ||y S [Wd¥] psads pug dwey aAjeA 3o3uD 98-¢
9TuUIN [ InyL sdn-18s ||y S00°0 awi] dwey 3AeA do9UD G8-¢
9T3uIN &= anyL sdn-39s ||y S00°0 awi] dwey [eniug ¥8-€
e z- anyL sdn-38s ¢ S awi] dwey dois Y 18-€
Zenin @ anyL sdn-39s ||y S awi| dwey bor 08-€
sdwey 19Y30 x8-€
Zeuin C- andL sdn-3es Iy s awi| umoq dwey g dwey 75-€
zenin z- andL sdn-3ss Iy s awi] dn dwey 7 dwey 15-€
¢ dwey ,S-€
zeun z- InyL sdn-3es ||y uS awi] umoq dwey T dwey [
ZenIn z- amiL sdn-3es ||y S awi] dn dwey T dwey Tb-€
T dwey -
9T3uIN /9 andL sdn-38s ||y S [Wd¥] peads bor 61-€
N - InyL sdn-39s ||y uonouny oN [0] 90.N0S € DUIRYY L1-€
suin > anyL sdn-39s ||y uonouny o [0] 32IN0S 7 0U.1349Y 91-¢
guin - InyL sdn-19s ||y €5 Indut bojeuy [1] 92.N0S T 32UBIRSRY ST-€
42} @ anyL sdn-19s ||y % 00°0 S0URI3J3Y ARy 19S3.d vI-€
suin - andL sdn-38s ||y oy / pueH 03 paxui [0] SIS U.I4Y €1-€
9T3uIN 1- anyL sdn-39s ||y S [zH] paads Bor 11-€
9TUI [ InyL sdn-39s ||y % 00°0 0UIR9Y 19sald 01-€
SOOUD.I3J3Y xT-€
8N - IndL sdn-3es ||y wns [0] uondUNS 30UI94RY v0-€
420 €- InyL sdn-3es ||y S U124y WNWIXe £0-€
(42101 €- InyL sdn-3es ||y S 20Uy WNWIUIW 20-€
SHWI] 3dud43J3Y x0-€

X9pul uois uope
adAL -1I9AUOD -12do bupnp abuey)d dn-39s- an|eA 3nejoq uonduosap Jsjaweled # "ON “Jed

»x-€ sdwiey / 90uai9joy S'€'8

127

MG.20.U1.22



Automation VT Drive FC322

Instruction Manual

8 How to Programme the Frequency Converter

fealill} - 3S7v4 sdn-39s ||y 40 [0] dn-39s ssedAg oiny-1was v9-b
9T3uIN 1- InyL sdn-3es v S [zH] o1 paads ssedAg £9-v
9T3UIN (9 InyL S [Wdy] o1 peads ssedAg 9%
9TUIN ii= amdL s [zH] woi4 psads ssedAg 19-
9TuIN /9 InyL sdn-3es ||y S [Wdy] woi4 paads ssedAg 09-+
ssedAg paads 49-1

N - IndL sdn-38s ||y sw 00T du1 [Z] uoippung dseyd 1030 buissin 85
42} ¢- anyL sdn-3ss ||y NUMRJPIR430URIRIRY 666'666666 Yb1H Yoeqpaad Buluiepm (5
eI ¢- InyL sdn-38s ||y NUMORJPIDJDUBIRIDY 666'666666- MO Ydeqpaa4 buluiem 95+
42} ¢- anyL V/N 666'666666 Yb1H 2duaIesey Buluiepm S5
eI €- InyL V/N 666'666666- MO dURIRJRY Bululepm ¥S-b
9T3uIN /9 anyL (£T#d) 3wriybiHpssdsindino yb1H paads Buiuiep £5-v
91N /9 InyL Wdd 0 M07 paads bululep S5
Zenin @ anyL sdn-3ss ||y (££91d) L1Axew] Y614 usunD Buiutem 15
zZenin - E[T sdn-3ss ||y v 000 MO Jua.LInD Buluiem 0S-v
sbuiutem ‘Ipy «S-v

9TUIN 1- 3S7v4 sdn-3es ||y s Adusnba.4 IndinO xepy 6T-v
N 1= INdL ys JWIT JuaIN) 8T
9T3uIN 1- InyL % 0°00T SPOW J03eI2URS Wi anbio) JAS
9T3uIN 1- InyL s Spoly 1030[\ YW anbio | 9T+
9TUIN 1- andL sdn-39s ||y s [zH] ywr ybiH poads 1010 pI-b
9TUIN /9 amdL sdn-3es ||y s [Wdy] 3wy ybiy paads 10301 £1-b
9TUIN 1- andL sdn-39s ||y s [zH] wwir7 Mo paads 1010 452
9TUIN /9 amdL s [IWd¥] 3wy moT paads 1030 11+
N - 3STv4 asimya0) [0] uonPRIIQ paads 1030 0T+
sjlwi 10310 xT-¥

Xapul uols uone

mn;._. -19AU0) -lado m:_\_:_u mmcmcu Qs-umm-v an|eA jnejog :o_un__‘_Ume Jojoweled # "ON ‘led

xx-F sbululep / spwir] 9°¢’'s

MG.20.U1.22

128



Automation VT Drive FC322

Instruction Manual

8 How to Programme the Frequency Converter

9TUIN z- andL dn-es 1 % 00°0 19s9.1d INOdBWIL 9/0EX# INO 3S|Nd 86-S
N ¢ InyL sdn-39s ||y % 00°0 [013U0D SNg 9/0EX# IO 3S|nd 16-S
9T3uIN o InyL dn-39s 1 % 00°0 39S31d INosBWIL 6Z# INO 3S|Nd 96-G
N ¢ InyL sdn-39s ||y % 00°0 [013U0D SNg 6Z# INO 3S|Nd §6-G
9T3uIN o InyL dn-3es 1 % 00°0 39S31d InosWI| /Z# IO 3S|nd ¥6-G
N ¢ InyL sdn-39s ||y % 00°0 [013U0) sng £Z# INO 3S|Nd £6-G
eI 0 anyL sdn-3as ||y V/N O [043u0) sng AejRy B |exbig 06-G
Pa]1043u0) SNg x6-S
Zenin 0 andL sdn-38s ||y ZH 0005 9/0€X# baid xe IndInQ 8s|nd 89-G
N - InyL sdn-3as ||y uopesado oN [0] |qereA IndinQ 3s|nd 9/0EX [eulwS L 99-§
Zenin 0 anyL ZH 0005 6¢# baid xe nding asjnd 59-§
suin - InyL uonesado oN [0] 3|qelieA INdINQO 3s|Nd 67 [BUILISL £9-G
zZenin 0 anyL ZH 000S £2# baid ey IndinQ as|nd 79-S
N - IndL sdn-39s ||y uonedado oN [0] 3|qelieA IndInQ 3s|nd £z [eUIWIS L 09-S
ndInp 3s|nd x9-S
9TuUIN €- 35v4 sdn-3as ||y sw 00T €€# JuURISUOD Wi J33l4 3S|Nd 65-G
4210 €- anyL sdn-3as ||y V/N 000°00T anjeA ‘qpaa4/-4y UBIH €€ "wia | 85-S
TEWI €- INYL V/N 000°0 aN[eA qpad4/-J9y MO €€ "WID L (S-S
Zenin 0 anyL ZH 00T Aousnbalg ybiH €€ “wis) 95-§
zeuin 0 INYL ZH 00T Aduanbalq moT €€ “wis L GS-S
9T3uIN €- 3Sv4 sdn-3as ||y sw 00T 6C# JueIsuo) Wi 43314 3s|nd ¥S-G
2EWT €- InyL sdn-3as ||y V/N 000°00T anjeA qpa4/-49Y UBIH 6¢ "wia L £5-G
4201 €- anyL sdn-3as ||y V/N 000°0 an[eA "qpaad/Joy MOT 67 WIS L 7SS
e 0 andL ZH 00T Adusnbald ybiH 67 "ws L 15-S
eIn 0 IMdL ZH 00T Aousnbai4 Mo 67 “WIa L 0S-S
andug as|nd xS-S
9T3uIN 4 anyL sdn-3ss (v ST0°0 Keey “Aeea@ HO WS
9TUIN - andL sdn-38s |Iv S 100 Aejpy ‘Aejpg uo Tb-S
guin > anyL sdn-38s ||y [Inu Aejey uoidunyg 0b-§
shepy x-S
suin - INYL sdn-3as ||y uonesado oN [0] (TOT 90W) 3O 161Q £/0EX WiRL €€-S
guIn - InyL uonesado oN [0] (10T 92W) INO 161 9/0EX WRL €S
suin = andL uonesado oN [0] 6C leuluia] 1€-S
8N - andL sdn-3ss Iy uoijesado oN [0] ndinQ [eybiq /¢ euiwia | 0¢-S
syndIng [enbia «€-S
suin - IndL sdn-39s ||y uonedado o [0] ndur [e3biq #/0EX [eulLID L 81-§
suin > anyL sdn-39s ||y uonesado o [0] ndug [enbig £/0€X [eulID L L1-S
suin - InyL sdn-19s ||y uonedado oN [0] ndur [eubIqg z/0eX [eUIWIS L 91-§
suin > anyL uonesado oN [0] andug [eubiq €€ [euiwsa | ST-§
suin - anyL uonesado oN [0] T€ Uiz v1-§
suin > anyL uonesado oN [0] Id 62 [eUIWIB L €1-§
suin - InyL sdn-18s ||y [Inu ndur [eubiq /g [euiwsa 71-S
suin > anyL sdn-39s ||y uonesado o [0] andug [e3biq 6T [eulwsa | 11-6
suin - anyL sdn-39s ||y Hess [g] ndug [e3biq 8T [eulwa 01-§

syndug [e3161q «T-
8N - andL sdn-39s ||y nduj [0] SPOIN 6T [eUIWISL 20-S
suin = amdL ndug [0] SPOI /T [eulwIa ] 10-S
suin - 3S1v4 sdn-38s Iy AP 38 3AIPY - dNd [0] 9poW O/1 [e3bIg 00-S
apow O/1 [eubla x0-S

X9pul uois uope

adAL -1I9AUOD -12do bupnp abuey)d dn-39s- an|eA 3nejoq uonduosap Jsjaweled # "ON “Jed

xx-G INO/ul |leybiq £°€'8

129

MG.20.U1.22



Automation VT Drive FC322

Instruction Manual

8 How to Programme the Frequency Converter

9TuIN
¢N
9TI
9TUI
8N

9TuIN
¢N
9TUI
9TUI
8N

8N
9TuIN
(4211
CEMI
9TI
9TUI

8uin
9TuIN
CEMI
(4211
9TUI
9TUI

8N
9TuIN
(4211
CEMI
9TUI
9TI
9TUI
9TUI

8N
9TuIN
CEM]I
(4211
9TUI
9TUI
9TUI
9TUI

8N
8uin

adAL

0

Xapul uois
-1aAu0)

uope
-12do bupnp abuey)d

dn-19s 1

sdn-19s ||V

dn-39s 1
sdn-19s ||V

sdn-19s ||V

sdn-19s ||V

sdn-19s ||V
sdn-19s ||V

sdn-19s ||v¥

sdn-19s ||V
sdn-19s ||V

sdn-19s ||V

sdn-19s ||V
sdn-19s ||V
sdn-19s ||V

sdn-19s ||V
sdn-19s ||V
sdn-19s ||V

sdn-19s ||V

sdn-19s ||V
sdn-19s ||V

dn-1as-4

% 00°0
% 00°0
% 00°00T
% 00°0
uonesado oN [0]

% 00°0
% 000
% 00°00T
% 00°0
00T-0 ‘bs44 3ndino [001]

pajqeus [1]
S 100°0
V/N 000°00T
V/N 000°0
A 00°0T
A L0°0

pajqeus [1]
S 100°0
V/N 000°00T
V/N 000°0
A 00°0T
A £0°0

pajqeus [1]
S 100°0
V/N 000°00T
V/N 000°0
YW 00°0¢
Yw 00y
A 00°0T
A £0°0

pajqeud [1]
S 100°0
us
V/N 000°0
Yw 00°0¢
yw 00t
A 00°0T
A £0°0

#0 [0]
s 0T

anjeA ynegeq

38581d IN03WIL INAINO 8/0EX [BUILIBL ¥9-9
[043u0D SNg INAINO 8/0EX [EUILLISL £9-9
9|edS “Xel 8/0€X [_UILIDL 299

9(edS “UllN 8/0EX [euILID L 19-9

INdINO 8/0EX [euIWID L 09-9

8/0€X IndiInQ bojeuy 49-9

195344 InoawWi| INdINO T [eulLD L ¥5-9
[043u0D sng INAINQ T [eUILIBL £€5-9
3/eds Xe INdINO 2 [eulwIs L 75-9

3ed5 UIW IndINO 2 [euIWIS L 16-9
NdiINQ i [euiwis ) 0S-9

Tt indinp bojeuy «S-9

0137 3AIT ZT/0EX "W L Lb-9

JUe3ISUOD BWil] 13Y!4 ZT/0EX "WIdL 9b-9
aN|eA ‘qpaa4/'J9Y UBIH ZT/0EX "Wia L )
dN|eA "GP/ 'J9Y MOT TT/0EX WD L b9
96e3j0A UBIH ZT/0€X [eulID L T%-9

9be3 oA MOT ZT/0EX [eulWID L 0b-9
ZT/0€X andug Bojeuy 4b-9

0437 3AIT TT/0EX "WISL LE-9

Jue3SU0D Swil| I3l TT/0EX "WisL 9€-9
aN|eA *qpad4/49y UBIH TT/0EX "WiSL S€-9
aN[eA "qpa4/:J9Y MOT TT/0EX “WidL vE-9
9be30A UBIH TT/0EX [eulwia L 1€-9
96e3j0A MO TT/0EX [RUILLIDL 0€-9
TT/0€X Indu] bojeuy ,£-9

037 3AI $§ [_UILLIDL L2-9

JUB3ISUOD BWIL IBY!4 H§ [BUIWIDL 92-9
an[eA "qpa4/-49Y YBIH +S [euiwis] SZ-9
aN|eA "qpaR4/ 49y MOT 1S [eUILIS ] ¥2-9
JuaLin) YbIH S [eullID L £€2-9

UBAIND MO $G [_UILID | 29

96e310A UBIH S [eulwID L 12-9

9be3j0A MO G [eulWID ) 02-9

¥S Indug bojeuy «z-9

0437 3AIT €G [_UILLIDL LT-9

JUB3ISUOD BWiI| I3Y!4 € [PUIWIDL 91-9
dN|eA "gpa4/'49Y YBIH €5 [euiwis) ST-9
aN[eA "qpaa4/'JoY MOT €G [eulis] ¥1-9
JuaLin) YbIH €6 [euluR L £1-9

JuaLIn) MO €9 [eulwd | Z1-9

96e310A UBIH €6 [euR L 11-9

96e3j0A MO €6 [eulis ] 01-9

€S Induj bojeuy 4T-9

uolPuUN4 INo3WI| 0497 DAl 10-9
SWi] IN03WI] 0487 3AN 00-9
apoln 0/1 bojeuy x0-9

uonduosap Jejsweled # "ON “Jed

x*x-9 IO /ul bojeuy 8°€’g

MG.20.U1.22

130



Automation VT Drive FC322

Instruction Manual

8 How to Programme the Frequency Converter

¢N

¢N

¢N
9TuIN
9T3uIN

ceMIn
cenIn
ceIn
ceMIn

[oz]assiA
sIN
9T3uIN
{uin
zZeun

8N
8iuin
8N
8iuin
8N
8uIn

8uin

9TIN
9TuIN
9TUIN
8N
8iuin
8N
8iuin

83uin
8N
83uin

8iuin
8N
8uin
8N
ceMIn
8N
8uin

adAL

NN
© ococooco BFBooo

o O o

Xapul Uols
-1aAu0)

uone
-12do bupnp abuey)d

dn-yes 1

dn-39s 1

dn-1as 1
sdn-38s ||v
sdn-19s ||V

sdn-19s ||

sdn-19s ||V
sdn-38s ||v

dn-3es 1
dn-1s 1
dn-19s 1
dn-1as 1
dn-39s 1

sdn-19s ||V

sdn-3as ||v
sdn-19s v

sdn-19s ¢

dn-19s T
dn-yes 1
dn-19s 1
dn-19s 1
dn-1as 1
dn-19s 1
dn-1as 1

sdn-19s ||V
sdn-19s ||V
sdn-19s ||V

sdn-19s ¢

sdn-19s ||V
dn-1as 1

dn-19s 1

dn-1as 1

sdn-19s ||V

dn-1as-4

V/N O

V/N O

V/N O
WdY 00¢
IWdY 00T

V/N O
V/N O
V/N 0
V/N 0

S
dn-samod 3e puss [0]
VINT
V/IN LTT
VINT

Y0 21607 [€]
Y0 21607 [€]
|nu
Y0 21607 [€]
Y0 21607 [€]
Y0 21607 [€]

T welibs|) piepuels [1]

s
ds
s
JInu
JInu
ds
JInu

}neyep 3|yoid [1]
nejaq jyoid [1]
3|yo4d D4 [o]

a|qesia [0]
39594 J0u 0 [0]
dn-39s awnsay [T1]

40 [o]

anjeA ynegeq

€ Yoeqpsad sng 96-8

2 oegpasd sng S6-8

1 oeqpsad sng ¥6-8

paads z bor sng T6-8

paads 1 bor sng 06-8
)oeqpasy / bor sng x6-8

JUN0) 40113 e[S £8-8

PADY 2bessal aAe|S 8-8
Uno) Jouig sng 18-8

juno) abessa sng 08-8
sonsoubeiq Hod D4 x8-8
plomssed uonesieul G/-8
BOIARS WY1, v/-8

sawield ojul Xe d1/S €/-8
S121se|\ XeW d.L/SIW /-8
0UBISU] 1A IBUDVd 0/-8
Pu)VeE xL-8

109|9S 20Uy 319S9.d 95-8
123995 dn-188 GS-8

9|9S buisionay ¥S-8

109|9S Mel1s £5-8

199S Me.d dd ¢S-8

1935 bunseod 0S-8
sng/|eubla «S-8

uona3IRS welbap ] 0b-8

39s |020304d D D4 xt-8

AejpQ JeyD-IaU] WNWIXe LE-8
Aejoq asuodsay xely 9¢€-8
AelpQ asuodsay wnwiuly SE-8
syg doys / Aed £e-8

ey pneg €8

SSa.Ippy T€-8

1020304d 0¢-8

sbuiies Mod O «€-8

MLD PIOM |03u0D 3|qesnbiyuo) v1-8
MLS piop sniess sjqelnbyuo) €1-8
9|1yo.d [0u0) 01-8

sbui33as [013U0) T-8

19b611] sisoubeiq /0-8
INo3Wi] |03U0) 19S3Y 90-8
uolpun4 Inoawl | -jo-pul S0-8
uojPUN4 INo3WI| [03U0D) $0-8
S| InodWi| |03U0D €0-8
921n0S [043U0) 20-8

8IS |03U0) 10-8

sbuies [essuan 40-8

uonduosap Jejsweled # "ON “Jed

**-8 suondQ pue "‘Wwio) 6'€'8

131

MG.20.U1.22



Automation VT Drive FC322

Instruction Manual

8 How to Programme the Frequency Converter

9TUIN 0 3Sv4 sdn-33s ||y VIN O () stepweled pabueyd ¥6-6
9TuIN 0 IS4 sdn-39s ||y V/N O () s1o1weled pabuey) £6-6
9TUIN 0 3Sv4 sdn-33s ||y VIN O (€) s1epweled pabueyd 66
9TuIN 0 IS4 sdn-3as | V/N O () s1o1eweled pabuey) 16-6
9TUIN 0 3Sv4 sdn-39s | V/N O (1) stepweted pabueyd 06-6
9TuIN 0 IS4 sdn-3as | V/N O () sterpweled pauysq ¥8-6
9TUIN 0 3Sv4 sdn-33s ||y V/N O () sie12weled pauysq £8-6
9TuIN 0 IS4 sdn-39s ||y V/N O (€) sterpweled pauysg 78-6
9TUIN 0 3Sv4 sdn-39s ||y V/N O (2) s1e1pweleqd pauysq 18-6
9TuIN 0 IS4 sdn-3as ||y V/N O (1) sterpweled pauysa 08-6
guin = 3Sv4 dn-3es T uooe oN [0] 1959YRALAsSNqYoLd 26
gIN - andL sdn-39s ||y 40 [0] San|eA eyeq 9Aes snquyo.d 1£-6
4 0 anyL sdn-39s ||y V/N O T pio sniels 89-6
4 0 INYL sdn-39s ||y V/N O T PIOj\ [03U0D 19-6
[2lasro 0 anyL sdn-33s ||y V/N O JaquinN 3joid 59-6
9TIUIN 0 INYL sdn-39s ||y V/N O UoReIYNUSPT 301A2Q ¥9-6
gIN = anyL sdn-33s | punoy sjeipneq oN [§5¢] 9)ey pneg [enpy £9-6
4 0 INYL sdn-3as | V/N O piop Buiulep snqyoid £5-6
9T3UIN 0 anyL sdn-39s | V/N O J33unoy uonenys jned 756
9TUIN 0 anyL sdn-39s ||y Y/NO Jaquin 3ned (-6
9TUIN 0 anyL sdn-39s ||y V/N O 3poD jne4 Sb-6
9TIUIN 0 andL sdn-39s ||y Y/NO J33uno) sbesssiy 3ned vb-6
N - I57v4 mQ:.uwm c Jajsew u__U\G Cle[={VE] _”Z |043U0) SS=00.1d 8¢-6
9TUIN - 3Sv4 sdn-3as ¢ pajqeud [1] 1p3 ojpweled [T-6
9T3uIN = anyL sdn-39s ||y 0 S|eubis Joj s1ojRwWeled €2-6
guin - anyL dn-3s 1 8 Odd [80T1] uoiaRS welbapeL 6
suin 0 anyL dn-3es T V/N 921 SSa.ppy SpON 81-6
9TUIN - andL sdn-39s ¢ Jwruoissaidx3y uone.nbyuo) pesy add 91-6
9TUIN = anyL sdn-39s ¢ Jwruoissaldx3y uoieInBbyuo) M add S1-6
9TuIN 0 IS4 sdn-3as | V/N O an|ep [enpy £0-6
9T3uIN 0 anyL sdn-3as | V/N O julodias 00-6
X9pul Uols uope.d Auo #

adAL -19AU0D -do bunnp abuey) 20€ D4 dn-19s- anjeA jnejoq uonduosap Jojoweled  ON “Jed

*%-6 SNqjoid OT°E'8

MG.20.U1.22

132



Automation VT Drive FC322

Instruction Manual

8 How to Programme the Frequency Converter

zenin 0 InyL sdn-39s ||y Y/N O siapweled 4 1usdIARQ 6€-0T
9T3uIN 0 anyL dn-39s 1 V/N 0T 3p0D 1PNPo.d IBNIIASQ vE-0T1
un - INYL dn-3s 1 30 [0] shem|y 21035 £€-0T
9T3uIN 0 anyL sdn-39s ||y S UOISIASY 38UDIARQ 7€-01
uin - Nyl sdn-18s ||y 350 [o] SanjeA ejeq 31035 1€-0T
guin 0 anyL sdn-38s ¢ V/N 0 Xapu] Aey 0€-0T
SS9JJY J9joweled x£-0T

9TUIN 0 357v4 sdn-3es ||y V/N 0 ¥ 1914 SOD £2-0T
9T3uIN 0 354 sdn-38s ||y V/N O € 49314 S0D 7201
9T3uIN 0 35v4 sdn-38s ||y V/N O 2 43314 SO0 12-0T
9TuUIN 0 35v4 sdn-38s ||y V/N O T 43314 SOD 02-0T
S193|1d SOD xC-0T

N - INYL sdn-18s ¢ 40 [0] [043U0D 319N ST-0T
suin > anyL sdn-38s ¢ 40 [0] ERIEIETEN BN ¥1-0T
9T3uIN 0 InyL sdn-3as ||y VY/N O Jajeweled Buluiem €7-0T
9T3uIN > anyL sdn-38s ¢ S peay biyuo) ejeq ssa00.d Z1-01
91N - InyL sdn-38s 7 S MM ByuoD ejeq ssed0.d 11-0T
guin > anyL sdn-39s ||y Inu uoidBIRS adA | eleq ssa00.d 01-0T
J19N@2IA3Q % T-0T

uin 0 Nyl sdn-38s ||y V/N O J33Un0D O Sng Inopesy £0-0T
guin 0 InyL sdn-19s ||y V/N O J12)uno) J0113 31939y Nopeay 90-0T
suin 0 Nyl sdn-38s ||y V/N O J2)uno) 10413 Jwsuel] nopesy S0-0T
guin 0 InyL sdn-3es ¢ S ar Jvin 20-0T
suin - Nyl sdn-3es ¢ [Inu 10335 21ey pneg 10-0T
N - 3sv4 sdn-39s 7 [Inu 1020301 NVD 00-0T
mm:_ﬁﬂw uowwo) x0-0T

Xapul uols uone

mn;._. -19AU0) -1ado m:_\_:_u mmcmcu Q:-uwm-v an|eA jnejog :o_ua_‘_Ume Jojoweled # "ON ‘led

*x~0T SNqPIRId NVD TT'E'8

133

MG.20.U1.22



Automation VT Drive FC322

Instruction Manual

8 How to Programme the Frequency Converter

N - InyL sdn-3ss ¢ [Inu uoIPY I3]|03u0D IS 75-€T1
fallllp) - Nyl sdn-38s ¢ Inu JUAZ I3]|03u0D 1S 1S-€T
S9)eIS xS-E£T
uin > andL sdn-38s ¢ [Inu € ueajoog 3|y J1607] vh-€T
sun - andL sdn-19s ¢ [Inu 7 JojeladQ sy 21607 €b-€T
suin > anyL sdn-38s ¢ [Inu 7 uesjoog 3|y 21607 €T
sun - andL sdn-19s ¢ [Inu T JojesadQ 3|y 21607 TH-€1
guin > anyL sdn-38s ¢ Inu T uesjoog 3|y 21607 0b-€T
sa|ny 21607 «b-€T
quil €- INdL dn3es 1 S Jawi 13(|03u0 TS 0z-€T1
sPWIL xZ-€T
4301 - andL sdn-38s ¢ S anje/ Jojeledwo) €1
guIn - Nyl sdn-1as ¢ JInu 10jesadQ Jojeledwo) T1-€T
gIuIN - Nyl sdn-3as ¢ JInu puesadQ Jojesedwio) 0T-€T
siojeredwo) 4T-€T
suin = ML sdn-38s ||y 1S 39sa1 30U 0@ [0] 1S 3959y €0-€T
N - InyL sdn-3ss ¢ [Inu JuaA3 do3s 20-€T1
8N - InyL sdn-3ss ¢ [Inu JuaA3 pels T0-€T
N - InyL sdn-3ss ¢ [Inu 9pOlN 43]|013u0) 1S 00-€T
sbumPes J1S x0-€T

Xapul uols uone
odAL -1I9AUOD -12do bupnp abuey)d dn-39s- anjeA 3nejeq uonduosap Jsjaweled # "ON “Jed

xx-ET 21b07 Jews ZT°€'8

MG.20.U1.22

134



Automation VT Drive FC322

8 How to Programme the Frequency Converter

Instruction Manual

guin > 3Sv4 sdn-38s ¢ oN [0] DQAPZ |eusaix3 Aq paliddns uondo 08-vT
suondo x8-vT
9T3uIN 0 INYL sdn-3as ||y % S6 jua.n) S3el2Q PeoldAQ “AUT 9-v1
guin - anydL sdn-38s ||y aeseq [1] PEOJISAQ JOHSAU] 3R uoiduny 19-bT
suin = amiL sdn-3es ||y 33es3q [1] ainjesadwia | JBAQ Je uolpung 09-+1
?jesaq oIy x9-vT
uin 0 3Sv4 dn-19s 1 S SHUN JSHBAUT JO J3quinN [eNY 65-v1
N - 3Sv4 dn-39s 1 133114 oN [0] 3314 INdINO SS-bT
uin > anyL sdn-39s ||y Buiuiem [1] Jojuo|y ued €5-bT
N - InyL sdn-39s ||y oy [0] |043u0D ued 5bT
guin > 3Sv4 dn-39s 1 uo [1] 12314 14 0S-vT
JuUdWUOJIAUT xS-bT
9TUIN z- ImiL sdn-3es ||y S 1ydsoD 1010 h-bT
gun 0 InyL ZH 0T Adusnbal4 O3y wnwiuiy b1
suin 0 InyL S uonespaube wnwiuly 03V To-bT
N 0 357v4 sdn-3as ||y % 99 [2AST 1A Ob-b1
buisiundo A61du3 «b-vT
91N - 35v4 sdn-3ss ||y SWw 0/ awi] 334 ‘143D Wi uaun) [42
9T3uIN ¢- 3Sv4 sdn-39s ||y S 0200 awil| uonelbaluL ‘13D Wi usLun) 1€-bT
9TUIN 0 3Sv4 sdn-19s ||y % 00T ujes |euojpododd ‘143D Wi JuaLn) 0€-bT
“HI0 JWI JUBIND 4 E-PT
[42101 0 INYL sdn-3as ||y V/N O 9p0D DIMIBS 6C-v1
suin = amdL uonde oN [0] sbumss uondnpoid 871
N 0 InyL S ne4 JspaAu] Je Aeppq duy 9Z-bT
suin 0 amdL sdn-3es ||y S 09 3w anbuo] 3e Aejag duL ST
suin - 3S1v4 sdn-19s ¢ IInu Bumss apodadAL €T-bT
suin - InyL sdn-3as ||y uopesado [ewuoN [0] 9poly uonesado T
9T3uIN 0 InyL ) S| MeIssy dhewoiny 12-bT
suin = amiL 0T X 3934 djewoiny [01] SpoiA 3953y 0z-+1
suopunyg 39sdy x¢-vT
un > andL sdn-39s ||y 3eseq [€] Sduelequ Suley je uonidund 42
91N 0 InyL sdn-3ss ||y S JIned sulely 3e abe3joA sulep TT-bT
guin > 3Sv4 sdn-33s ||y uopouny oN [0] aun|ied sulep 01-bT
HO/uQ sulel xT-+vT
suin = ImiL sdn-3es ||y 30 [0] wopuey WMd v0-v1
8N - 3S1v4 uo [1] UoneINpoWIdAQ £0-bT
suin = amdL Aduanbaig Buiyoams T0-T
N - InyL sdn-3es ||y [Inu ussped buiyoums 00-¥T1
BuIYdoNMS 1SMBAU] 40-HT

X9pul uois uope
adAL -1I9AUOD -12do bupnp abuey)d dn-39s- an|eA 3nejoq uonduosap Jsjaweled # "ON “Jed

xx-PT suondun4 |enads €1°€’8

135

MG.20.U1.22



Automation VT Drive FC322

Instruction Manual

8 How to Programme the Frequency Converter

[6T]1SSIA 0 3STvA sdn-3ss ||y Y/N 0 Jaquinn [euss paeD Jamod £6-GT
[oT]1ssIA 0 3Sv4 V/N O Jaquin [eHss JapeAuo) Adusnbaiy 15-ST
[oz]assIn 0 3Sv4 Y/N O pieD Jamod a1 MS 0S-ST
[oz]nssiA 0 3Sv4 sdn-3as ||y V/N O p4eD |03u0) AI MS 6-ST
[oz]assin 0 3Sv4 sdn-33s ||y Y/N O ON PI dJ1 8-ST
[8]1ssIA 0 3Sv4 sdn-3as ||y V/N O ON buuapiQ pie) Jamod L¥-ST
[8]1ssIA 0 357v4 V/N 0 ON bunsp.Q JepaAU0) Aduanbaiyg 9b-GT
[or]1assIA 0 3Sv4 Y/N 0 Buiis spodadA] enpy Sb-ST
[op]assiA 0 ELZ V/N 0 Buris apodadA | patspio pb-GT
[S]1ssIA 0 351v4 sdn-38s v V/N 0 UOISISA 1emyos £b-GT
[oz]assIn 0 3Sv4 sdn-33s ||y Y/N 0 abeyjop ST
[oz]nssiA 0 3Sv4 sdn-3as ||y Y/N 0 Uo1I3S 1amod TH-ST
[9]115sIA 0 351v4 sdn-3es ||y V/N 0 adA1 D4 0b-ST
uonedyRUSP]I BAMA xb-ST
un - 3S7v4 sdn-33s ||y (o] 3un 113D ssed0ld 1607 wiey £€-ST
suin 0 35v4 % 0 puewsq jusun) :607 wiey 9¢-GT
42} €- 35v4 sdn-39s ||y HUNKHIDSS2004d 000°0 Yoeqpae4 1607 wiely GE-GT
42} ¢- 35v4 sdn-39s ||y JUNHIDSSR204d 000°0 jul0d1as :607 wely pE-ST
AeqjodwiL 0 3574 sdn-39s ||y S awi] pue djeq :bo7 wiely £€-GT
Zenin 0 3Sv4 S0 awi] :6o7 wiely 7E-ST
9TUI 0 3Sv4 Y/N O anjep :bo7 wlely 1€-ST
9T3uIN 0 3Sv4 sdn-39s ||y V/N 0O 9poD Joli3 607 wiely 0€-ST
607 wely «€-ST
ReqjoawiL 0 3S7v4 sdn-3as ||y S awil| pue 3jeq :607 210ISIH €2-ST
zZenIn €- 3S7vA sdn-18s ||y sw o awi :607 210ISIH TC-ST
Zenin 0 351v4 sdn-38s v V/N 0 anjeA :607 oHo3SIH 1Z-ST
guin 0 357v4 sdn-38s ||y V/N O JuaA3 :607 dHOISIH 0z-ST
607 21I0ISIH xZ-ST
N 0 INYL sdn-38s ¢ V/N 05 1266111 210499 sa|dwes v1-GT
suin > anyL sdn-38s ¢ shem|e 607 [0] apo buibboT €T-GT
un - InyL dn-3s 1 asied [0] JUSA7 49661 | Z1-GT
quil ¢- anyL sdn-38s ¢ S |eAsz3uf BuibboT T1-GT
9TuIN - InyL sdn-19s ¢ 0 204nos buIbbo 01-GT
sbuimes bo ejeq x1-ST
Ze|In 0 3S7vA sdn-38s ||y V/N 0 SHE}S JO JaquInN 80-GT
sIn - Nyl 39521 J0u o [0] J93un0) sInoH bujuuny 19say /0-ST
N - InyL 19sa1 j0u 0oq [0] 123unod Ymy 1959y 90-ST
9T3uIN 0 3Sv4 V/N O SAIOA 1870 S0-ST
9TUIN 0 354 sdn-38s ||y V/N O sdwa] 120 $0-ST
Zenin 0 351v4 sdn-38s v V/N 0O s,dn samod £0-ST
Zenin SL 3Sv4 sdn-18s ||y UM 0 J23unod ymy 20-ST
ZenIn vl 3Sv4 4o sinoy Bujuuny 10-ST
42000 vl 357v4 4o sinoH Bupelsdo 00-ST
ejeq 6uneiado x0-ST

Xapul uols uone
mn;._. -19AU0) -1ado m:_\_:_u mmcmcu Q:-uwm-v an|eA jnejog :o_un__‘_Ume Jojoweled # "ON ‘led

*x-GT uojew.ojuy 04 +T1°€'8

MG.20.U1.22

136



Automation VT Drive FC322

Instruction Manual

8 How to Programme the Frequency Converter

9TUIN

[op1assIA
9TUIN
9T3uIN

[0z]assIA
[og]nssin
[0z]assIA
[og]nssIn
[0z]assIA
[og]nssIn
[0z]assIA
[og]nssin
[81]4SSIA
[8]1assIA
[0z]assIA
[og]nssin

adAL

oooo

[=leellefolelolelolelele}]

Xapul uois
-I9AUOD)

3S1v4
3S1v4d
3S1v4
3S1v4d

3S1v4d
3S1v4
3S1v4d
3S1v4
3S1v4d
3S1v4
3S1v4d
3S1v4
3S1v4d
3S1v4
3S1v4d
3S1v4

uone
-1ado buunp abuey)

sdn-39s |I¥
sdn-39s ||V
sdn-39s ||¥
sdn-39s ||V

sdn-39s ||V
sdn-39s ||¥
sdn-39s ||V
sdn-39s |I¥
sdn-39s ||V
sdn-39s |I¥
sdn-39s ||V
sdn-39s ||¥
sdn-39s ||V
sdn-39s ||V
sdn-39s ||V
sdn-39s ||¥

dn-jos-¢

V/N O
V/N O
V/N O
V/N O

V/N O
V/N O
V/N O
V/N O
V/N O
V/N O
V/N O
V/N O
V/N O
V/N O
V/N O
V/N O

anjeA ynegeq

elepePRN J9joweled 66-ST
UOROUSPT PAIA  86-ST
siajweled payipop £6-ST
slajPweled pauyaqg 76-ST

ojug J9joweled x6-ST

UOISISA MS uondo 12 30IS LL-ST
1D 30IS Ul uondo 9/-ST

UOISISA MS uondo 0D 30IS S/-ST
0D 30|S Ut uondo vL-ST

UOISISA MS uondo 4 30|S €/-ST
g 30|S ur uondo TL-ST

uois’dA MS uondo v 30IS  TZ-ST
Vv 30[S Ui uondo 0£-ST

ON [e13s uondo £9-GT

ON buriapiQ uondo 79-ST
UOISISA MS uondo 19-ST
psjunol uondo 09-ST

juaps uondo x9-ST

#

co_ua_\_umm_u Jojaweled “ON ‘Jed

137

MG.20.U1.22



Automation VT Drive FC322

Instruction Manual

8 How to Programme the Frequency Converter

(4311 €- andL sdn-39s ||y NUNHIDSS804d 000°0 julodyss passnipy 65-91
9TIUI 1- anyL % 0°0 [%] aindino aid 85-91
42} €- InyL HUNHIDSS220.d 000°0 [aun] € >oeqpaad 95-91
42} ¢- anyL JUNHIDSSR004d 000°0 [aun] z Xoeqpasd GS-91
(431 €- IndL sdn-39s ||y HUNKHIDSSR20.d 000°0 [aun] 1 >oeqpaad ¥S-91
9TuI @ anyL sdn-39s ||y V/N 00°0 20UBI34aY 304 161a £5-9T
(4310 €- IndL sdn-39s ||y HUNHIDSS220.d 000°0 [3aun] >oeqpsad 75-91
9T 1- anyL sdn-33s ||y V/N 0°0 20UBI4RY [eUIRIXT 0S-91
‘qpa3d 73 "JoY xS-9T
8N - IndL sdn-3es ||y oN [o] In4 12yng Buibbo 0b-9T
N 00T InyL D00 "dwa ] pJeD [03u0D 6€-9T
suin 0 Nyl sdn-3ss ||y V/N 0 je)s J9]|0au0) IS 8€-9T
Zein - InyL sdn-18s ||y S UL “Xel “AUL ££-9T
ZenIn - andL sdn-3ss ||y S juS4InD "WON ‘AUl 9€-9T
N 0 InyL % 0 [EWIBY L JSHBAUT SE-91
guin 00T andL 200 "dwa] yuisiesH vE-9T
zen 0 InyL AV 000°0 uiw z/ Abiaug axeiq £€-9T
zZein 0 InyL sdn-3as ||y A 000°0 s/ ABiaug axeig 2€-91
9TuUIN 0 InyL sdn-18s ||y AO abe30A 3urn 2a 0£-9T
snje}s aAHQ xE-9T
9TIUI 0 andL sdn-3ss ||y % 0 [%] anbioL 791
suin 0 anyL % 0 [ew.ay | 10301 81-91
42} /9 InyL Wdd 0 [Wdd] pasds L1-9T
42} 1- anyL WwN 0°0 [wN] anbiog 91-91
N [ InyL % 00°0 [%] Aousnbaug ST-9T
(4210 @ anyL sdn-39s ||y v 000 Us4In) 10310 ¥1-97
9TIuIN 1- ImdL sdn-33s ||y ZH 00 Aousnbaud €7-91
9T3uIN 1- anyL sdn-39s ||y A00 a6ej|oA 1030 21-91
eI - InyL dy 000 [dy] 1omod 17-9T
421 1 anyL sdn-39s ||y A 00°0 [m] 1emod 01-91
snje3s 1010 xT-9T
[Z3051 2 IndL sdn-3ss ||V JUNINOPESYWIOISND 00°0 IN0pesy woisn) 60-9T
N z- andL sdn-3es ||y % 00'0 [%] anjeA [enpoy ule S0-91
A 0 amdL sdn-38s v V/N 0O pIo snyes £0-9T
9TU] 1- InyL sdn-39s ||y % 00 [%] souaiasey 20-9T1
42} €- InyL JUNX2eqPaR430USI249Y 000°0 [3un] souaiesey 10-9T
[ 0 anyL Y/N 0 PJOM |03u0D 00-97
snjejs |eddudd 40-9T

Xapul uols uone
mn>._. -19AU0) -1ado m:_\_:_u mmcmcu Q:.uwm.v an|eA jnejog :o_un__‘_Ume Jojoweled # "ON ‘led

*x-9T Sjhopeay ejeq ST'E'8

MG.20.U1.22

138



Automation VT Drive FC322

Instruction Manual

8 How to Programme the Frequency Converter

ceMIn
cenIn
cenIn
cenIn
cenIn
cenIn
cenIn

N
A
A
[\l
A

9TuI
CEMI
CEMI
CEMI
CEMI
9TuIN
CEWI
CEMI
CEWI
CEMI
9TUI
9TI
CEMI
8N
CEMI
8N
9TuIN

adAL

[=lelelelolle]

[=i=Nelel]

coocococococo™Mmmn

Moo

0

Xapul uoIs
-19AUO)

aNdL
aNdL
aNdL
aNdL
aNdL
aNdL
aNdL

aNdL
aNdL
aNdL
aNdL
aNdL

INdL
aNdL
aNdL
aNdL
aNdL
aNdL
aNdL
aNdL
aNdL
aNdL
aNdL
aNdL
aNdL
aNdL
aNdL
aNdL
aNdL

uone
-1ado bunnp abueyd

sdn-19s ||V
sdn-19s ||V
sdn-19s ||V
sdn-19s ||V

sdn-19s ||V

sdn-19s ||V
sdn-19s ||V
sdn-19s ||

sdn-19s ||v¥
sdn-19s ||V
sdn-19s ||V

sdn-19s ||
sdn-19s ||V
sdn-19s ||

sdn-19s ||V
sdn-19s ||V
sdn-19s ||V
sdn-19s ||V
sdn-39s ||V

dn-jas-4

V/N O
V/N O
V/N O
V/NO
V/N O
V/N O
V/N 0

V/N O
V/NO
V/N 0
V/N O
V/N 0

V/N 000°0
V/N 000°0
V/N 000°0
V/N 0
V/N 0
V/N 0
V/N 0
V/N 0
V/N 0
V/N 0
V/N 0
V/N 000°0
V/N 000°0
a.n) [o]
V/N 000°0
a.n) [o]
V/N 0

anjeA ynegeq

PIOAN DoURUSIUIR 96-9T
T PIoM smess X3 S6-9T
IO\ SNIRIS X3 ¥6-91

T plom Buiuiepy €6-9T

piom Buiutepm 2691

T plop wuely 16-9T

piom wiey 06-9T

sjnopeay sisoubeiq x6-9T

T 434 Hod D4 98-91

T MLD Hod D4 G8-9T

MLS uondQ “wwo)d ¥8-91

T 434 shqpjai4 78-91

T MLD snqpfeid 08-9T

31od D4 8 SNqp|d!d x8-9T

[vw] 8/0£x IO Bojeuy 1L-9T
21/0€X u1 bojeuy 9/-9T
TT/0€X uI bojeuy G/-9T

g I93uno) €/-91

v 123uno) TL-91

[uig] andinQ Aejpy T£-9T

[zH] 62# IndInQO 8s|nd 0£-9T1
[zH] £2# IndinQ asind 69-9T1
[zH] g€# Indu asind 89-9T
[zH] 62# Indur 8s|nd £9-9T
[uiq] andino |eabiq 99-91
[vw] 2t indino Bojeuy 59-9T
S Indu] bojeuy #9-91
BuUmBS YoUMS $§ [eulwia | £9-9T
€5 ndug bojeuy 79-91
BumaS YouMms €5 [eulwia | 19-9T
ndur [eubig 09-9T

sindinQ g sindur x9-91

uonduosap Jejaweled # "ON “Jed

139

MG.20.U1.22



Automation VT Drive FC322

Instruction Manual

8 How to Programme the Frequency Converter

9TuUI €- 3Sv4 sdn-39s ||y V/N 000°0 [A] T1/2¥X INO Bojeuy GE-8T
9TIUI ¢- 351v4 sdn-3ss |y V/N 000°0 [A] 6/2tX IO Bojeuy ¥E-8T
9TUI €- 35v4 sdn-39s ||y V/N 000°0 [A] £/2¥X InO bojeuy £€-81
42} ¢- 351v4 sdn-3ss |y V/N 000°0 G/zyX andur 6ojeuy 7€-8T1
eI €- 35v4 sdn-39s ||y V/N 000°0 €/2¥X indur bojeuy 1€-81
42 ¢- 351v4 sdn-33s ||y V/N 000°0 1/2pX andu bojeuy 0€-8T
sandinQ 3 syndug +€-8T

ReqjoawiL 0 3S7v4 sdn-3as ||y S awi] pue 3jeq :607 sdueusjuiey €0-8T
zewn 0 351v4 sdn-3es ||y S0 awi] :607 sdueusjuep 20-8T
8N 0 351v4 sdn-38s v Y/N 0 uondy :607 sdueusUR)K T0-8T
gun 0 351v4 sdn-3es ||y V/N 0 wa) :607 sdueUR)UIRK 00-8T
6o adueuajuiey x0-8T

Xapul uols uone
odAL -1I9AUOD -12do bupnp abuey)d dn-39s- anjeA 3nejeq uonduosap Jsjaweled # "ON “Jed

*x-8T C sInopedy ejeq 91°¢’'8

MG.20.U1.22

140



Automation VT Drive FC322

Instruction Manual

8 How to Programme the Frequency Converter

9TuIN 1- andL sdn-3ss ||y V/NO'S W uies "yYia aid 96-0C
9T3uIN - andL sdn-3ss ||y S 000 awi| uopenuaseYIa Aid §6-0C
zZenIn z- andL S00'8 auwi| |esb33uI AId ¥6-0C
9T3uIN - andL V/N 00°C ujes [euopodoid Ald £6-0C
suin - andL sdn-3es ||y uo [1] dnpuiw uy aid 16-0¢
43]|013U0D AId x6-0T
N 0 IMAL sdn-18s ||y %S UIpIMpueg U134y UO ¥8-0C
9T3uIN = anyL sdn-3ss ||y ¥S [zH] paads 1ess aid £8-0C
91N [9 InyL sdn-18s ||y S [Wd¥] paads 1els aid 78-0C
guin > anyL sdn-3ss ||y |ewoN [0] [043U0D SSJSAU] /|ewioN aid 18-0C
sbuias diseq AId x8-0C
suin = ML sdn-3es ||y pajgesia [0] Buiumoiny aid 6/-0C
eI €- IndL sdn-3es ¢ JUN[ADSSB201d 000°666666 [9AS7 %0eqpaR4 WnWiXely v/-0C
(421l €- andL sdn-3es ¢ NUN[3IDSSe20.d 000°666666- [9A97 0eqpaR4 WnWIUIW £/-0C
9TuIN ¢ INYL sdn-3as ¢ V/NOT0 abuey)d IndinO Aid 2L-0C
suin - anyL sdn-38s ¢ [ew.oN [0] Souewopsd did 1£-0C
N - InyL sdn-3as ¢ oy [o] adA | doot paso|)y 0£-02
Bulumoiny aid xZ-0¢
(431051 €- INYL sdn-3as Iy 3UN43DS5200.4d 000°0 € Julodies €2-0C
420} €- anyL 3UN[40S5200.4d 000°0 2 juiodizs 444
42} €- InyL sdn-3s ||y 3UNI43DSS200.4d 000°0 T Jui0d12S 12-0C
guin > anyL sdn-3ss ||y wnwixe [t] uodUNS ¥oeqpas 02-0¢
ju10d1as /50eqpaad «Z-0¢
SN - andL sdn-3as ||y [Inu 3UN YPeqpas4/duaIa)ey T1-0¢
guin - andL sdn-3es ||y Inu JIUN 34N0S € 3oeqpaad 80-0¢
suin - 35v4 Jeaur] [0] UOISIBAUOD € oeqpad4 £0-0C
N - INyL uoduny oN [0] 20.N0S € Yoeqpaad 90-0¢
guin - andL sdn-3ss ||y [Inu 31N 324n0S T 3oeqpsad S0-0¢
suin - 3S1v4 sdn-3ss |Iv Jeaur [o] UOISISAUO)D ¢ Xoeqpadd $0-0T
suin - anyL sdn-3as ||y uoduny oN [0] 204N0S ¢ Ydeqpsad £0-0¢
guin - andL sdn-3es ||y Inu UM 34N0S T 3oeqpaad 20-0¢
suin - 3Sv4 Jeaur] [0] UOISISAUOD T 2eqpad4 10-0C
SN - andL sdn-3ss ||y S Indui bojeuy [z] 201n0S T Xoeqpasd 00-0T
Jdeqpaad x0-0T

X9pul uois uone
adAL -1I9AUOD -12do bupnp abuey)d dn-39s- an|eA 3nejoq uonduosap Jsjaweled # "ON “Jed

xx-0C d007 Paso|D D4 LT'E’S

141

MG.20.U1.22



Automation VT Drive FC322

Instruction Manual

8 How to Programme the Frequency Converter

9T3uIN 1- anyL sdn-3s ||y V/N 0'S AW ues )a ¢ x3 a4
9TIuUIN - ImdL S 000 S| uoieURIRYIQ T IXT £b-12
zenin 7= anyL S 0002 awi] [esbayuI ¢ X3 w1t
9TIuUIN z- InyL V/N 0S°0 ules |euoipodold 7 “3x3 TH-12
suIn = Nyl sdn-33s ||y |eutioN [0] [043U0D BSISAUL/|EWLION ¢ “IXJ 0b-T¢
Qald ¢ 10 '3 xb-T1¢
(420 0 Nyl sdn-3es IV % 0 [%]3ndIn0 7 »3 6E-TC
ZEM] €- andL sdn-3ss ||y NUNZAIdX3 000°0 [3un] >peqpaad Z "3 8¢-T¢
4210} €- andL sdn-38s ||y AUNZAId*3 000°0 [3un] souaissey T X3 LE-TT
42} ¢- InyL NUNZAId*3 000°0 uiodies 7 ‘3 SE-1¢C
falllTpl - Nyl uonouny oN [0] 90.N0S Xdeqpaad ¢ "3 vE-TC
N - InyL uonouny oN [0] 921N0S 20UdI9JRY T IX3 €€-TC
42} ¢- Nyl sdn-3ss |l NUNZAId*3 000°00T S0UBIRYEY WNWIXe 7 “3X3 2E-TT
42} €- InyL sdn-19s ||y 1UNZAId*3 000°0 20URIR4EY WNWIUI 7 "3X3 T€-1¢C
8N - Nyl sdn-3es Iy [o] 3UN Xoeqpasd/ 4oy ¢ X3 0€-TC
*q4/°398 T 10 "'IX3 xE-TT
9T3uIN 1- Nyl sdn-38s ||y V/N 0'S Nwiq ues g T w3 ve-1¢
91N - InyL S00°0 awil] uoneusRyYIq T X3 £2-1¢C
ZenIn - andL sdn-3ss ||y S 00°0¢C awi [esbayul T 3 Tt
91N - InyL sdn-18s ||y V/N 0S°0 uten |euorpodold T *3x3 12-1¢C
guin - Nyl sdn-33s ||y |ew.on [0] [043U0D) SSJSAU/[RWLON T ‘X3 0Z-1¢
Qald T 1D "P3 xT-T¢
(4301 0 andL sdn-39s ||y % 0 [%]3ndino T 3 61-TC
TEWI €- InyL NUNTAId3 000°0 [uun] >peqpaad T "1X3 81-T¢
42} ¢- anyL NUNTAIdI 000°0 [Mun] souaissey T X3 LT-TC
eI ¢- INyL NUNTAId3 000°0 juiodes T X3 ST-1¢C
suin > anyL sdn-39s ||y uoduny oN [0] 90.N0S Yeqpaad T X3 vI-TC
suin - InyL sdn-39s ||y uoduny oN [0] 90.N0S DUBIRYRY T "KI €1-1¢C
42} ¢- anyL sdn-39s ||y NUNTAIdIXT 000°00T S0UBIRYRY WNWIXe T *3X3 45 ¥4
TEWI €- InyL IUNTAId3 000°0 9dUBIRRY WNWIUIW T X3 11-1¢C
guin > anyL sdn-39s ||y [o] 3N Pegpasd/ Ry T X 01-T¢
‘qd/'49d T 1D "X «T-1C
suin = ImiL sdn-3es ||y pajqesia [0] Buiun] oy aid 60-TC
(42101 €- andL sdn-3es ¢ V/N 000666666 [9A97 30Bqpa34 WNWIXe ¥0-TC
43} ¢- andL sdn-3es ¢ V/N 000°666666- [9A97 0eqpas4 WNWIUIW £0-1¢
9T3uIN z- InyL sdn-3es ¢ V/N 0T°0 abuey)d IndinO did 20-T¢
8N - InyL sdn-38s ¢ [ew.oN [0] SduewIOMRd AId 10-TC
N - E[T sdn-38s ¢ oy [o] adA | dooT paso|) 00-1¢
Bulunjoiny 10 1X3 x0-TC

Xapul uols uone
mn>._. -19AU0) -1ado m:_\_:_u mmcmcu Q:.uwm.v an|eA jnejog :o_un__‘_Ume Jojoweled # "ON ‘led

xx-TC d007 Paso|] 'IX3 8T'E'8

MG.20.U1.22

142



Automation VT Drive FC322

Instruction Manual

8 How to Programme the Frequency Converter

9TuIN
9TuIN
cenIn
9TuIN
8uin

CEM]
CEMI
CEM]
CEMI
8uin
8N
CEW]
CEMI
8uin

adAL

M|
€-
M|
¢-
M|

Xapul uoIs
-19AUO)

aNdL
aNdL
aNdL
aNdL
aNdL

aNdL
aNdL
aNdL
aNdL
INdL
aNdL
aNdL
aNdL
INdL

uone
-1ado bunnp abueyd

sdn-39s ||V
sdn-19s ||V
sdn-19s ||
sdn-19s ||V
sdn-19s v

sdn-19s ||
sdn-19s ||V
sdn-19s ||
sdn-19s ||V
sdn-19s v
sdn-19s ||V
sdn-19s ||
sdn-19s ||V
sdn-19s v

dn-jas-4

V/N 0'S

S 000

S 00°0C
V/N 05°0
[ew.oN [0]

%0
IUNEAIdIXT 000°0
WUNEQIdIXT 000°0
IUNEAIdIXT 000°0

uonduny oN [0]
uoduny oN [0]
WUNEAIdIXT 000°00T
IUNEAIdIXT 000°0
[o]

anjeA ynegeq

jwirues Jig € X3 $9-1¢

|auwll] uoneuaidylqg € X3 €9-T¢
swi| [esbayu] € 3 79-TC

uien euoipiodoid € X3 19-T¢
10J3U0D) BSISAUT/[BWION € “IXJ 09-1¢
ald € 10 X3 x9-T¢C

[%] ndino € "»x3 65-TC

[3un] »oeqpasd € X3 85-1¢
[3un] souateey € 3 [S-T¢C
0d1es € X3 SG-1¢

924N0S Xdeqpasd ¢ Ix3 ¥S-1¢
921n0S DURIRRY € “IXT €8-TC
DUDIDJ9Y WnwixXe| € “IX3 78-1¢
DUBIRJOY WNWIUIA € IXT T16-T¢C
NUN egpasd/ Ry € X3 05-T¢
'qd/'39Y € 1D "¥X3 xS-1T

uonduosap Jejaweled # "ON “Jed

143

MG.20.U1.22



Automation VT Drive FC322

Instruction Manual

8 How to Programme the Frequency Converter

9T3uUIN 0 InyL sdn-38s ||y S0 B uny wnwiulp 1L-TC
9T3uIN 0 Nyl sdn-38s ||y (£422d) Wiy uo™ ujw RIS 0y Hels SHe}S Usamisg [eAlsiu] 9/-T¢
suin - andL sdn-38s ||y paigesia [0] uonaR10.d 3PA) Loys G/-T¢
u01193304d 3]PAD MOYS xZ-TT
9TuIN 0 INYL sdn-3es ||y S 0T Kejaq 3129 usd0ig 79-7C
guin 0 anyL sdn-39s ||y % 0T anblo] 3jeg uaxo.g 19-2¢C
N - InyL sdn-39s ||y 40 [0] uondun4 3j=g usyoig 09-2¢
uonda3aQ 3199 U 01g x9-TT
9TuUIN 0 INYL sdn-19s ||y S 0T Aea@ annD yo pu3 16-2C
fallllp) - Nyl sdn-3es ||y 40 [0] uoioung AN Jo pug 0S-2¢
9AIND JO pu3l xS-TT
9T3uIN 0 andL sdn-39s ||y S 09 I | 35008 WNWIXep 9b-2t
8] 0 IndL sdn-39s ||y % 0 15009 Juiodiss Syt
8uI 0 anyL sdn-39s ||y % 0T 20UIRYIA g4/'49Y dn-xem Lahe
9T3UIN 1- andL sdn-18s ||y s [zH] paads dn-axem £b-2¢
9T3uIN /9 anyL sdn-39s ||y S [Wd¥] peads dn-axem Wt
9TuIN 0 InyL sdn-3as ||y S 0€ auwi| dss|S wnwiully v-2¢C
913uIN 0 anyL sdn-39s ||y S 09 SWIL uny wnwiuip 0b-2¢
9po dadjS xt-TT
zeuin 2 IndL sdn-3es ||y S [dH] 1amod paads ybiH 6€-CC
zeun T InyL sdn-18s ||y s [mi] 1amod paads ybiH 8€-7¢
9T3uIN 1- InyL sdn-38s v S [zH] psads ybiH LE-TT
9T3uIN (9 InyL sdn-3es ||y S [Wdd] paads ybiH 9€-7¢
zeuin - InyL sdn-3es v s [dH] 4amod paads moT Se-Te
zen T InyL sdn-18s ||y s [m1] 1amod paads mo vE-TC
9T3uIN 1- InyL sdn-3es |y S [zH] paads moT £e-e¢
9TuIN /9 InyL sdn-3es ||y uS [Wdd] paads mo TE-Te
9T3uIN 0 Nyl sdn-38s ||y % 00T Jope4 uoid81I0) Jamod 1€-2¢
ZeIn T InyL sdn-18s ||y M 00°0 1amod MO|4-ON 0€-2¢
m-.__::._. A9MO0d MO|4-ON xE-CC
9T3UIN T- InNdL sdn-18s v S [zH] poads Mo Moj4-ON 6¢-2C
9T3uIN /9 anyL sdn-39s ||y S [Wd¥] peads moq moj4-oN 8z-TC
9T3UIN 0 andL sdn-18s ||y S 0T Aejpq dwind AiQ £2-TC
suin > anyL sdn-39s ||y #o [o0] uoipun4 dwingd Aig 9z-t¢
9TuIN 0 InyL sdn-3as ||y S 0T Aejp@ moj4-oN vT-ce
suin > anyL sdn-39s ||y $o [0] uoidUN4 MOj4-0N €e-te
N - E[NT sdn-19s ||y pajqesiq [0] uoidsIeQ paads Mo [4ardd
suin > anyL sdn-39s ||y pajqesia [0] U083 Jamod Mo 12-2
N - 3Sv4 sdn-39s ||y 40 [0] dn-335 01Ny Jamod MO 0z-2¢
uond933Q MOJJ-ON xZ-CC
91N 0 INYL sdn-38s ||y S0 Aef2@ 300133u] [eussIX] 00-2¢
SNodue||9dSI «x0-2C

Xapul uols uone
odAL -1I9AUOD -12do bupnp abuey)d dn-39s- anjeA 3nejeq uonduosap Jsjaweled # "ON “Jed

xx-CC suonoung uonedijddy 61°c'8

MG.20.U1.22

144



Automation VT Drive FC322

Instruction Manual

8 How to Programme the Frequency Converter

CEM]
CEMI
CEM]
CEMI
9TuIN
9TuIN
9T3uIN
9TuIN
8N
8N
8uin

adAL

¢-
(6=
¢-
(6=
ﬂl
L9
.HI
L9

Xapul uoIs
-19AUO)

aNdL
aNdL
aNdL
aNdL
INdL
aNdL
aNdL
aNdL
JNdL
aNdL
aNdL

uone
-1ado bunnp abueyd

sdn-19s v
sdn-19s ||V
sdn-19s v
sdn-19s ||V
sdn-19s ||
sdn-19s ||V
sdn-39s ||¥
sdn-19s ||V
sdn-39s ||v
sdn-19s ||V
sdn-19s ||

dn-jas-4

V/N 000°0
V/N 000°0
V/N 666°666666
V/N 000°0
us
us
us
us
pajgesia [0]
% 00T
pajgesia [0]

anjeA ynegeq

paads pajey 18 Mo|4 06-¢¢

juiod ubisaq e moj4 68-2C

poads pajey e ainssald 88-C¢C
paads MoJ4-ON e aInssald /8-TC
[zH] auiod ubisaq e paads 98-¢¢
[IWd¥] Juiod ubiseq e paads G8-7C
[zH] moj4-0N 1e psads ¥8-7C
[Wd¥] mojd-oN 3e paads £€8-t¢
uolie|ndje) juiod Y40 8-T¢
uonewixolddy aaIn) Jeaul-aienbs 18-¢¢
uonesuadwo) Moj4 08-2¢
uonjesuadwio) Mmojd x8-2¢

uonduosap Jejaweled # "ON “Jed

145

MG.20.U1.22



Automation VT Drive FC322

Instruction Manual

8 How to Programme the Frequency Converter

42} 0 anyL sdn-3ss ||y V/N 0 sBuines 350D ¥8-€¢
eI SL IndL sdn-39s ||y UM 0 sbuines Abraug £8-€7
zenn 0 IndL sdn-38s ¢ V/N 0 JUBWISIAUL 78-€C
zewin [ IMiL sdn-38s ¢ V/N 00'T 350D AbJau3 18-€C
guin 0 anyL sdn-3es ¢ % 00T J0)oe4 2UI4eY Jomod 08-£¢
423uno) xoeqhed x8-£T
suin = ImiL sdn-3es ||y 39sa4 30U 0q [0] ejeq ulg pawi| 1959y 19-€C
N - andL sdn-3ss ||y 39581 30u oq [0] ejeq ulg snonupuo) 195y 99-£¢
guin 0 andL sdn-3es ¢ S an[eA uig wnwiuly 69-€¢
AeqjopuwiL 0 andL sdn-3es ¢ s dols pouad pawi ] $9-€C
AeqjopwiL 0 andL sdn-3es ¢ RS }e3s poiad pawil £9-€¢C
zZenIn 0 andL sdn-3ss ||y Y/N 0 ejeq uig pawiL 79-€¢
ZenIn 0 andL sdn-3ss ||y Y/N 0 eje( uig snonupuo) 19-€2
N - InyL sdn-3as ¢ [m1] 1amod [0] d|qereA pua.y 09-£¢
Buipuail 4x9-€T
N - INdL sdn-3ss ||y 39534 30U 0q [0] 607 AbJau3 3959y ¥S-€C
Zenin 0 anyL sdn-3ss ||y V/N 0 607 ABJsu3 £6-€
AeqjoawiL 0 INYL sdn-39s ¢ S Hejs pouad 16-€C
guin > anyL sdn-3es ¢ SINOH ¢ 35e7 [S] uonnjosay 607 Abssug 0S-€¢
b0 Ab1du3z «G-€T
[oz]nassiA 0 INYL dn-3es 1 V/N O X321 dueUAURK 9T-€¢
N - andL sdn-3ss ||y 39584 jou oq [0] PO dueuRjulely 1959y ST-£2
19S9Y ddueuuUIe 4xT-€T
ReqjoauiL 0 IndL dn-19s T S 3w pue 3jeq sdueusjulely vI-€C
zenn vl anyL dn-3es T yrt [AIS3U] SWI| SdUBUSIUIRK €1-€2
N - IndL dn-3es 1 paiqesia [0] dseq awl] ddueuuen [48 %4
suin > anyL dn-3es T aeouqn [1] uoipYy soueusjulely TT-£¢C
N - andL dn-19s T sbutieaq 1030l [1] W3] ddUeUSIUIR| 01-€¢
Qoueuduien xT-£C
N - INYL sdn-3as ¢ shep |Iv [0] U0 ¥0-€C
suin - anyL sdn-38s ¢ pajqesid [0] uompy 440 £0-€¢
91edom 0 andL sdn-3es ¢ RS awil 440 20-€¢

-ReqjodwiL
suin - InyL sdn-39s ¢ pajqesiq [0] uomdY NO 10-€¢C
a1edom 0 andL sdn-39s ¢ S awil NO 00-£¢

-ReqyodwiL
SUoIY pawiL x0-€T

Xapul uols uone

odAL -1I9AUOD -12do bupnp abuey)d dn-39s- anjeA 3nejeq uonduosap Jsjaweled # "ON “Jed

*x~EC SUOIPY pauwlll 0C'E'8

MG.20.U1.22

146



Automation VT Drive FC322

Instruction Manual

8 How to Programme the Frequency Converter

9T3uIN 1- anyL sdn-3as ||y SS0 Aejaq suley uo uny 65-GC
91N 1- InyL ST'0 Aea@ dwind 3xaN uny 85-G¢
suin > anyL mojs [0] uoneussy|y 3e apoly buibeis 95-5¢
suin - InyL sdn-19s ||y pajqeus [1] %0S > peoT Ji Sjeuldly §S-GC
33eqoMm 0 InyL sdn-38s ||y S SWI| pauspa.ld UoeuIR)Y ¥5-G¢
-Ae@jopwilL

[£InssIA 0 InyL sdn-18s ||y V/N O an|eA Jawil] uoneuld)y £5-GC
9T3uIN vl anyL R74 [EAISJU] BWI| uoneusR)y 75-S¢
N - InyL leut21x3 [0] JUaAJ uoneuwIRY 15-G¢C
guin > anyL sdn-33s ||y [Inu uopeu.syly dwnd pea 0S-S¢
sbujas uoneud)y xS5-S¢
9T3uIN 1- IndL sdn-3es ||y ZH 00 [zH] paads Buibeisaq Ly-ST
9TUIN /9 andL sdn-3ss ||y Wd¥ 0 [Wdu] psads buibeissq 9b-GT
9T3uIN 1- InyL sdn-3es v ZH 0°0 [zH] psads buibels Sb-GC
9TUIN /9 andL Wd¥ 0 [Wdu] psads buibeis pb-GT
8N 0 InyL S ploysauy L buibeissq £b-GC
suin 0 InyL uS ploysauy L buibeys a4
9TUIN ii= amdL sdn-38s v S0¢ Aejp@g dn dwey Tb-S¢C
9TuUIN 1- InyL sdn-18s ||y S 00T Aejpg umoq dwey 0b-S¢
sbumas buibeis «-57
9T3uIN 0 INYL sdn-39s ||y SGT auwil] uoduny abeisaq 0€-S¢
suin > anyL [Inu uoipdun abeissq 62-SC
9TuUIN 0 InyL SGT auwil| uodunyg abeis 8-SC
suin > anyL [Inu uoidun abeis [T-ST
uin - InyL sdn-18s ||y pajqesiq [0] MoI4-ON v 2be3seq 9z-5¢
9T3uIN 0 anyL sdn-39s ||y S 0T awil Mo ST-SC
9TUIN 0 andL sdn-3ss ||y SqT Aejpq Buibeyssq mds ¥2-ST
9T3uIN 0 anyL SGT Aejeq buibeis mas £2-S¢C
suin 0 IndL (0zSzd) wipimpueq buibels™0osed ypimpueg paads paxid TSt
suin 0 anyL % 00T U3pimpueg SpiISAQ 1¢-S¢C
suIn 0 andL sdn-3ss ||y S yipimpueg buibeis 02-5¢
sBumas ypimpueg 4z-ST
ST 0 35v4 sdn-38s ¢ V/N T sdwnd 4o JaquinN 90-SC
fealllTp| - 351v4 sdn-3ss ¢ [Inu dwnd pes paxid G0-S¢
sun - InyL sdn-3es ||y [Inu BuipAd dwng ¥0-S¢
suin = 351v4 sdn-3ss ¢ aury uo 1a.1q [0] He)s I0J0W 70-ST
N - 3Sv4 sdn-3ss ¢ [Inu J3]|043u0) dpedSse) 00-5¢
sbuimas waysAs x0-ST

Xapul uols uone
mn>._. -19AU0) -1ado m:_\_:_u mmcmcu Q:-uwm.v an|eA jnejog :o_un__‘_Ume Jojoweled # "ON ‘led

**x-G¢ 49]]013U0) dpedse) TC'E'8

147

MG.20.U1.22



Instruction Manual

Automation VT Drive FC322

8 How to Programme the Frequency Converter

suin 0 Nyl sdn-38s ||y Y/N 0 uoneuIsy|y |enuejy 16-G¢
suin - InyL sdn-3ss ||y 30 [0] >o0pz3u] dwnd 06-5¢
DIAIBS x6-ST

s - InyL sdn-3ss ||y 19584 J0u 0q [0] SI)UN0D AelRy 1959y 98-5¢
Zeuin vl andL sdn-3es Iy yo awil NO Aejpy G8-GT
zewin vl andL sdn-3ss ||y uo awil NO dwnd ¥8-GT
[F11ssIA 0 anyL sdn-3es |y V/N 0 sness Aey €8-G
s 0 andL sdn-3ss ||y V/N 0 dwng pesn 78-SC
[sz]nassiA 0 InyL sdn-3as ||y Y/N 0 snjeys dwing 18-G¢
[szlnssin 0 andL sdn-3ss ||y V/N 0 Snjejs apedased 08-5C

snjels x8-S¢
Xapu| Uois uope
adAL -19AU0D) -1ado bunnp abuey) dn-jas-4 anjeA jnejeq uonduosap Jsjaweled # "ON “Jed

MG.20.U1.22

148




Automation VT Drive FC322

Instruction Manual

8 How to Programme the Frequency Converter

9T3uIN - InyL dn-3es 1 % 00°0 19581d INoBWIL| TT/THX [eulwia ] £9-9¢
N - InyL sdn-3ss ||y % 00°0 [043U0D SNG TT/ZbX (eUILISL £9-9¢
9Tu] - InyL sdn-3es v % 00°00T 3|edS "XeW TT/¢pX [RUILIS L 79-9¢
9TIUL - InyL % 00°0 3|edS “UIW TT/ZbX [RUILLIDL 19-9¢
fallllp) - InyL uonesado oN [0] INdINQO TT/2pX [BUILIS L 09-9¢
TT/T¥X IO Hojeuy 49-9T
9T3uIN & INYL dn-39s 1 % 00°0 39S31d IN0BWIL 6/ZHX [RUILLID L ¥5-92
N - anyL sdn-38s ||y % 00°0 |043U0D SNg 6/ZHX [RUIWIDL £5-9¢
9TIUI @ anyL sdn-3ss || % 00°00T 3|edS "Xel 6/ThX [eUIWID L 75-9¢
9TUI z- InyL sdn-18s ||y % 00°0 3|edS "UIW 6/ZbX [eulWR L 15-92
guin > anyL sdn-3ss |y uonesado oN [0] INAINQ 6/2rX leulwia | 05-9¢
6/T¥X INQ Bojeuy 4S5-9¢
9T3uIN 2 IndL dn3es 1 % 00°0 19581d INOBWILL //ThX [eUlLID L v-9¢
N - InyL sdn-3ss ||y % 00°0 [013U0D SNG //X [RUILLID L £4-9¢
9Tu] - InyL sdn-38s v % 00°00T 9|edS "XeW //ZHX [eulwsa | -9t
9TIUL - InyL sdn-3ss ||y % 00°0 3]BS "UIW //ThX leulwia | TH-9¢
suin = amiL sdn-3es v uonesado oN [0] INdINQ //epX leulwia 0v-92
L/T¥X INQ Bojeuy «-9T
uin > andL sdn-3ss || pajqeus [1] 0137 3AIT §/zpX "widL 1£-9C
91N €- InyL S 100°0 JueISUOD Wl J3YI4 §/ZhX "WISL 9¢-92
42 ¢- anyL V/N 000°00T anjeA ‘qpaad/:4Y YBIH G/zhX “Wia L GE-9¢
TEWI €- InyL sdn-19s ||y V/N 000°0 aNjeA "qpa34/§9Y MO G/ZbX WIS L ¥€-92
9TIUI @ anyL sdn-3ss ||y A 00°0T abe3joA YBIH §/epX [euiwis | 1€-9¢
9] - InyL sdn-3ss ||y AL00 26B}OA MOT G/ZbX [eUIWIR | 0€-9¢
G /TyX Induj bojeuy ,g-92
8N - IndL sdn-3ss ||y pajqeuz [1] 0197 dAIT €/ThX "WId L £7-9C
9T3uIN €- InyL S 100°0 JUBISUOD Bl 12|14 £/ZHX WIS L 9z-9¢
ZEW] €- InyL V/N 000°00T aN[eA qpa4/49Y UBIH £/ZHX "WisL §2-9¢C
420 €- InyL sdn-38s v V/N 000°0 aN[eA ‘qpaa4/ J9y MOT £/ZHX “WISL ¥2-9¢
9TIUL z- andL sdn-3ss ||y A 00°0T abeyjoA YBIH £/zhX [euiwia L 12-9¢
9TUI z- amiL sdn-3es v A L0°0 9be3 0\ MOT £/ThX [PULID L 0zZ-9¢
€/TvyX Indug bojeuy 4Z-9T
uin > andL sdn-3ss ||y pajqeus [1] 0137 3AIT T/2pX "widL L1-9C
91N €- IndL S 1000 JueISUOD Wi J3YI4 T/ZbX "WisL 91-9¢2
42} ¢- anyL V/N 000°00T anjeA ‘qpaad/ 4y YBIH T/2hX “Wia L ST-92
42} €- InyL sdn-19s ||y V/N 00070 aNjeA "qpa34/§9y MOT T/ZbX "WId L ¥1-92
9TIUI @ anyL sdn-3ss |y A 00°0T a6e3joA UBIH T/2pX [euiwis 11-9¢
9] - InyL sdn-3ss ||y AL00 26B}OA MOT T/ZbX [eUIWIR | 01-9¢
T/TyX Indu] bojeuy 4T-9T
8N - andL sdn-3ss ||y abeyjon [7] SPOIN G/ZbX [eUIWIDL 70-9T
suin = amdL abeyjon [1] SPO £/ZbX [eUlWIR L 10-9¢
SN - andL sdn-3ss ||y abeyjon [1] SPO T/ZbX [RUIWIDL 00-92
9pon 0/1 bojeuy x0-92

Xapul uols uone
ma>._. -19AU0) -lado m:_\_:_u mmcmcu Q:.uwm.v an|eA jnejog :o_un__\_Ume Jojoweled # "ON ‘led

xx-9C 60T 9D uondo O/1 bojeuy Zz'c'8

149

MG.20.U1.22



Automation VT Drive FC322

Instruction Manual

8 How to Programme the Frequency Converter

9T3uIN 1- anyL sdn-38s v ZH 00 [zH] paads buibeisag 8b-LT
/9 amdL Wd¥ 0 [Wdy] psads buibeiseg Ly-LT
1- InyL sdn-3es |y ZH 00 [zH] psads buibels 9b-£T
/9 amdL sdn-38s ||v Wd¥ 0 [Wdy] psads buibeis Sb-LT
0 andL sdn-38s v s ploysaay buibeisaq bb-LT
0 anyL sdn-38s ||v S ploysaiy | buibeys £b-LT
1- andL S0¢C Aejpg dn dwey LT
1- amdL sdn-38s ||v S0°0T Aejpg umoq dwey Tb-LT
- andL sdn-38s Iy pajgesia [0] sbumes buibels aun) oy 0b-LT
sbumpas buibels «-£LT
9T3uIN 1- andL sdn-38s ||V S [zH] paads 3O sbeis vE-1T
9TuIN /9 anyL sdn-38s | S [Wdd] peads 40 abeis €€-/¢
91N 1- andL sdn-3as |y S [zH] paads uQ abers TE-LT
9TuIN /9 anyL S [Wd¥] psads uQ sbeis 1€-4¢
suin - E[T sdn-38s ||y pajgeus [1] spaads bulbeys aun) oy 0€-£T
paads buibels 4 g-/T
9TUIN 0 andL sdn-38s ||Iv s Kejpqg abeyseq paads Uil 1T-LT
9TIuIN 0 anyL sdn-38s ||v S 0T Swi] PloH SpLIAQ ST-LT
9TUIN 0 andL sdn-3ss |Iv SGT Aejpq buibeissg vT-LT
9T3uIN 0 anyL sdn-38s ||v SGT Aejeq buibels £2-LT
sIn 0 InyL sdn-18s ||y ¥S abuey bunesado Aug psads paxid LT
sun 0 anyL % 00T W SpLISAQ 1¢-LT
8N 0 andL sdn-38s ||y S abuey bunessdQ [ewloN 02-LT
sBuImPs yIpImpueg xz-LT
guin - INYL sdn-38s ||y 19531 30U 0q [0] SINOH BWRUNY JUBLND 1953y 61-/T
9TuIN 0 anyL sdn-38s |/ S sdwing pasnup 4oy awil uids 81-/T
suin - 3sv4 sdn-19s ¢ auuo 3a41a [0] SIoHe)S J0J0 L1-1T
suin = anyL sdn-39s ¢ T Ajold paouejeg [0] Buipueleg swiuny 91-/T
91N 0 3sv4 sdn-19s ¢ % 00T Apede) dwng PI-£T
suin 0 3sv4 sdn-39s ¢ S sdwnd JO JaquinN TI-LT
gun 0 3sv4 sdn-19s ¢ V/IN T S9ALQ JO JequinN 11-4C
N = 3sv4 sdn-39s ¢ pajqesia [0] 13]|043u0) 3pease) 01-/T
uonesnbyuo) «T-£7
zeuin vL IndL sdn-38s |Iv 4o SINOH awiRyI (2301 dwnd ¥0-£¢
Ze|In YL InyL sdn-3es |y uo SINOH BwIRUNY JUs1IND £0-¢
suIn - InyL sdn-39s ¢ uopesado oN [0] [043u0) dwind [enuep 20-LC
8N - andL sdn-38s ||y Apeay [0] snjejs duwing 10-/¢
Snje3s 18 |043U0D x0-4T

X9pul uols uon
adAL -19AU0D -esado bunnp abueyd dn-19s-4 anjeA 3nejeq uonduosap Jsjaweled # "ON “Jed

%*-LC GNOID - 51T Jojowieied €C°€'8

MG.20.U1.22

150



Automation VT Drive FC322

Instruction Manual

8 How to Programme the Frequency Converter

[szlnssin
N
9TuIN
9TIuI

g

8N
8uin
8N
8uin
8N
8uin
8N

9T3uIN

N

ajegomAeqioawiL

guin
9T3uIN
9TIUIN

suin

guin

adAL

roo T

0L
0/

Xapul Uols
-19AUOD)

JNYdL
anydL
JNYdL
anydL

3S1v4

anydL
JNydL
anydL
JNydL
anydL
JNydL
anydL

anydL
JNdL
anydL
JNdL
anydL
Nyl
anydL
3S1v4

uonesado bunnp abuey)

sdn-39s |I¥
sdn-39s ||v
sdn-39s ||I¥
sdn-39s ||v

sdn-19s ¢

sdn-39s ||v
sdn-39s |I¥
sdn-39s ||v
sdn-39s ||¥
sdn-39s ||v
sdn-39s |I¥
sdn-39s ||v

sdn-39s ||v
sdn-39s ||v
sdn-39s ||v
sdn-39s ||¥
sdn-39s ||v
sdn-39s ||Iv
sdn-39s ||v
sdn-39s |I¥

dn-jos-4

V/N O
pajgesia [0]
%0
% 0°0

Aejpy piepuess [0]

uopesado oN [0]
uopnesado oN [0]
uopesado oN [0]
uopnesado oN [0]
uopesado oN [0]
uopnesado oN [0]
uopesado oN [0]

STO0
% 0
us
pajgesiq [0]
ulw o
uw o
|Inu
pajqesia [0]

anjeA ynejeq

SNJeIS WIISAS apedse)
snje3s uondo apease)
Aydede) (2301 JO %
90UDIDJ9Y 9pedse)

v6-LC
€6-LC
6-LC
16-LC

SInopeay «6-LT

Aejoy

0/-£T

SUOIBUUO) 4 /-/T

ndug |eybia £1/99X leulws |
ndug [exbig TT/99X leulws |
Indur [e3BIg 6/99X [eUIWIB L
ndug |e £/99X [_UILLID |
Indur |exbig §/99X [eulwia |
ndug [eubig £/99X [euiwia L
ndur [exbia T/99X [euiwia |

99-L¢
§9-LC
$9-£C
€9-LC
9-L¢
19-L¢
09-L¢

sindug [enbiq x9-£T

Aeja@g dwind 3xaN uny

> S| Ajpede) ajeuss)y
SWi] paulepald uopeusdyy
Aeq jo awi] 3y uopeulRNY
an[eA Jawil| uopeusayy
|eAI2]u] SWi] UORUIRYY
JUDAT UojRUIR)Y
uopjeulally diewoiny

8§-/¢
9S-£T
§S-£¢
pS-£C
€5-LC
¢S-LT
18-LC
0S-£¢

sbuinas ajeud)y xS-LT

uonduosap Jajaweled # “ON “Jed

151

MG.20.U1.22



Automation VT Drive FC322

Instruction Manual

8 How to Programme the Frequency Converter

43} ¢- Nyl sdn-38s ||y 3UN[430S58004d 000°0 jul0d1as pay|id G0-6C
1430} €- InyL sdn-19s ||y NUN}HIDSS820.d 1000 a1ey (|4 adid $0-6¢
zeuin - InyL sdn-3es ||y S 00°0 awi |14 3did £0-6¢
9TUIN 1- InyL sdn-3es ||y uS [zH] paads (114 adid 20-6C
9T3uIN /9 InyL sdn-38s ||y S [Wd¥] paads |14 adid 10-6¢C
N - 3Sv4 sdn-3ss ¢ pajgesia [0] 3lqeus |ii4 adid 00-6¢

114 odid x0-6T

Xapul uols uone

odAL -1I9AUOD -12do bupnp abuey)d dn-39s- anjeA 3nejeq uonduosap Jsjaweled # "ON “Jed

xx-6¢ suonoung uonedijddy 191em +Z°€'8

MG.20.U1.22

152



Automation VT Drive FC322

Instruction Manual

8 How to Programme the Frequency Converter

suin = anyL sdn-38s ¢ pajgesia [0] uoneARy ssedAg sjoway 61-1€
zZenIn vl 3S7vA sdn-3ss ||y uo sinoH Buluuny ssedAg T1-1€

A 0 351v4 sdn-33s ||y V/N 0 piop sniels ssedAg 01-T€
N - L sdn-1es |y paiqesia [0] UORBAIDY SPOI 1S3 €0-1€
9T3uIN 0 anyL sdn-3as ||y S0 Aeje@ awi] du] ssedAg 20-T€
9TIUIN 0 Nyl sdn-39s ||y S 0€ Aeja@ awi1 eys ssedAg 10-1€
suIn = Nyl sdn-39s ||y anua [o] 9pol ssedAg 00-T€

X9pul uois uone

adAL -1I9AUOD -12do bupnp abuey)d dn-39s- an|eA 3nejoq uonduosap Jsjaweled # "ON “Jed

xx-TE uondQ ssedAg GZ°€'8

153

MG.20.U1.22



M Automation VT Drive FC322
9 Troubleshooting Instruction Manual

154 MG.20.U1.22



Automation VT Drive FC322
Instruction Manual M 9 Troubleshooting
9 Troubleshooting

9.1 Alarms and Warnings

A warning or an alarm is signalled by the relevant LED on the front of the frequency converter and indicated by a code on the display.

A warning remains active until its cause is no longer present. Under certain circumstances operation of the motor may still be continued. Warning messages
may be critical, but are not necessarily so.

In the event of an alarm, the frequency converter will have tripped. Alarms must be reset to restart operation once their cause has been rectified.

This may be done in four ways:
1. By using the [RESET] control button on the LCP control panel.

2. Via a digital input with the “Reset” function.
3. Via serial communication/optional fieldbus.

4, By resetting automatically using the [Auto Reset] function, which is a default setting for Automation VT Drive. See par. 14-20 Reset Mode in
Automation VT Drive Programming Guide.

NB!
After a manual reset using the [RESET] button on the , the [AUTO ON] or [HAND ON] button must be pressed to restart the motor.

If an alarm cannot be reset, the reason may be that its cause has not been rectified, or the alarm is trip-locked (see also table on following page).

Alarms that are trip-locked offer additional protection, means that the mains supply must be switched off before the alarm can be reset. After being
switched back on, the frequency converter is no longer blocked and may be reset as described above once the cause has been rectified.

Alarms that are not trip-locked can also be reset using the automatic reset function in par. 14-20 Reset Mode (Warning: automatic wake-up is possible!)

If a warning and alarm is marked against a code in the table on the following page, this means that either a warning occurs before an alarm, or it can
be specified whether it is a warning or an alarm that is to be displayed for a given fault.

This is possible, for instance, in par. 1-90 Motor Thermal Protection. After an alarm or trip, the motor carries on coasting, and the alarm and warning
flash on the frequency converter. Once the problem has been rectified, only the alarm continues flashing.
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No. Description Warning Alarm/Trip Alarm/Trip Lock Parameter Reference
1 10 Volts low X

2 Live zero error (X) (X) 6-01
3 No motor X) 1-80
4 Mains phase loss (X) (X) (X) 14-12
5 DC link voltage high X

6 DC link voltage low X

7 DC over voltage X X

8 DC under voltage X X

9 Inverter overloaded X X

10 Motor ETR over temperature (X) (X) 1-90
11 Motor thermistor over temperature X) X) 1-90
12 Torque limit X X

13 Over Current X X X

14 Earth fault X X X

15 Hardware mismatch X X

16 Short Circuit X X

17 Control word timeout X) X) 8-04
23 Internal Fan Fault X

24 External Fan Fault X 14-53
25 Brake resistor short-circuited X

26 Brake resistor power limit X) X) 2-13
27 Brake chopper short-circuited X X

28 Brake check X) X) 2-15
29 Drive over temperature X X X

30 Motor phase U missing X) X) X) 4-58
31 Motor phase V missing (X) (X) (X) 4-58
32 Motor phase W missing X) X) X) 4-58
33 Inrush fault X X

34 Fieldbus communication fault X X

35 Out of frequency range X X

36 Mains failure X X

37 Phase Imbalance X X

39 Heatsink sensor X X

40 Overload of Digital Output Terminal 27 (X) 5-00, 5-01
41 Overload of Digital Output Terminal 29 X) 5-00, 5-02
42 Overload of Digital Output On X30/6 X) 5-32
42 Overload of Digital Output On X30/7 X) 5-33
46 Pwr. card supply X X

47 24 V supply low X X X

48 1.8 V supply low X X

49 Speed limit X

50 AMA calibration failed X

51 AMA check Unom and Inom X

52 AMA low Inom X

53 AMA motor too big X

54 AMA motor too small X

55 AMA parameter out of range X

56 AMA interrupted by user X

57 AMA timeout X

58 AMA internal fault X X

59 Current limit X

60 External Interlock X

62 Output Frequency at Maximum Limit X

64 Voltage Limit X

65 Control Board Over-temperature X X X

66 Heat sink Temperature Low X

67 Option Configuration has Changed X

68 Safe Stop Activated PO

69 Pwr. Card Temp X X

70 Illegal FC configuration X

71 PTC 1 Safe Stop X XD

72 Dangerous Failure X

73 Safe Stop Auto Restart

76 Power Unit Setup X

79 Illegal PS config X X

80 Drive Initialised to Default Value X

91 Analog input 54 wrong settings X

92 NoFlow X X 22-2%
93 Dry Pump X X 22-2%
94 End of Curve X X 22-5*
95 Broken Belt X X 22-6*
96 Start Delayed X 22-7*
97 Stop Delayed X 22-7*
98 Clock Fault X 0-7*
Table 9.1: Alarm/Warning code list
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No. Description Warning Alarm/Trip Alarm/Trip Lock Parameter Reference
220 Overload Trip X

243 Brake IGBT X X

244 Heatsink temp X X X

245 Heatsink sensor X X

246 Pwr.card supply X X

247 Pwr.card temp X X

248 Illegal PS config X X

250 New spare part X

251 New Type Code X X

Table 9.2: Alarm/Warning code list

(X) Dependent on parameter
1) Can not be Auto reset via par. 14-20 Reset Mode

A trip is the action when an alarm has appeared. The trip will coast the motor and can be reset by pressing the reset button or make a reset by a digital

input (Par. 5-1* [1]). The origin event that caused an alarm cannot damage the frequency converter or cause dangerous conditions. A trip lock is an
action when an alarm occurs, which may cause damage to frequency converter or connected parts. A Trip Lock situation can only be reset by a power

cycling.
LED indlication
Warning yellow
Alarm flashing red
Trip locked yellow and red
Alarm Word and Extended Status Word
Bit Hex Dec Alarm Word
0 00000001 1 Brake Check
1 00000002 2 Pwr. Card Temp
2 00000004 4 Earth Fault
3 00000008 8 Ctrl.Card Temp
4 00000010 16 Ctrl. Word TO
5 00000020 32 Over Current
6 00000040 64 Torque Limit
7 00000080 128 Motor Th Over
8 00000100 256 Motor ETR Over
9 00000200 512 Inverter Overld.
10 00000400 1024 DC under Volt
11 00000800 2048 DC over Volt
12 00001000 4096 Short Circuit
13 00002000 8192 Inrush Fault
14 00004000 16384 Mains ph. Loss
15 00008000 32768 AMA Not OK
16 00010000 65536 Live Zero Error
17 00020000 131072 Internal Fault
18 00040000 262144 Brake Overload
19 00080000 524288 U phase Loss
20 00100000 1048576 V phase Loss
21 00200000 2097152 W phase Loss
22 00400000 4194304 Fieldbus Fault
23 00800000 8388608 24 V Supply Low
24 01000000 16777216 Mains Failure
25 02000000 33554432 1.8V Supply Low
26 04000000 67108864 Brake Resistor
27 08000000 134217728 Brake IGBT
28 10000000 268435456 Option Change
29 20000000 536870912 Drive Initialised
30 40000000 1073741824 Safe Stop

Warning Word
Brake Check
Pwr. Card Temp
Earth Fault
Ctrl.Card Temp
Ctrl. Word TO
Over Current
Torque Limit
Motor Th Over
Motor ETR Over
Inverter Overld.
DC under Volt
DC over Volt
DC Voltage Low
DC Voltage High
Mains ph. Loss
No Motor

Live Zero Error
10V Low

Brake Overload
Brake Resistor
Brake IGBT
Speed Limit
Fieldbus Fault
24V Supply Low
Mains Failure
Current Limit
Low Temp
Voltage Limit
Unused

Unused

Unused

Extended Status Word
Ramping

AMA Running

Start CW/CCW

Slow Down

Catch Up

Feedback High
Feedback Low
Output Current High
Output Current Low
Output Freq High
Output Freq Low
Brake Check OK
Braking Max
Braking

Out of Speed Range
OVC Active

Table 9.3: Description of Alarm Word, Warning Word and Extended Status Word

The alarm words, warning words and extended status words can be read out via serial bus or optional fieldbus for diagnosis. See also par. 16-90 Alarm
Word, par. 16-92 Warning Word and par. 16-94 Ext. Status Word.
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9.1.1 Fault Messages

WARNING 1, 10 Volts low:

The 10 V voltage from terminal 50 on the control card is below 10 V.
Remove some of the load from terminal 50, as the 10 V supply is over-
loaded. Max. 15 mA or minimum 590 Q.

WARNING/ALARM 2, Live zero error:

The signal on terminal 53 or 54 is less than 50% of the value set in
par. 6-10 7erminal 53 Low Voltage, par. 6-12 Terminal 53 Low Current,
par. 6-20 7erminal 54 Low Voltage, or par. 6-22 Terminal 54 Low Cur-
rent respectively.

WARNING/ALARM 3, No motor:
No motor has been connected to the output of the frequency converter.
WARNING/ALARM 4, Mains phase loss:
A phase is missing on the supply side, or the mains voltage imbalance is
too high.
This message also appears in case of a fault in the input rectifier on the
frequency converter.
Check the supply voltage and supply currents to the frequency converter.
WARNING 5, DC link voltage high:
The intermediate circuit voltage (DC) is higher than the over-voltage limit
of the control system. The frequency converter is still active.
WARNING 6, DC link voltage low:
The intermediate circuit voltage (DC) is below the undervoltage limit of
the control system. The frequency converter is still active.
WARNING/ALARM 7, DC over voltage:
If the intermediate circuit voltage exceeds the limit, the frequency con-
verter trips after a time.
Possible corrections:
Select Over Voltage Control function in par. 2-17 Over-voltage
Control
Connect a brake resistor
Extend the ramp time
Activate functions in par. 2-10 Brake Function

Increase par. 14-26 Trip Delay at Inverter Fault

Selecting OVC function will extend the ramp times.

Alarm/warning limits:
3 x 380-500 3 x 550-600

Voltage Range | 3 x 200-240 VAC VAC VAC

[vDC] [vDC] [vDC]
Under voltage 185 373 532
allEE e 205 410 585
ing low
Voltage warn-
ing high (w/o
brake - w/ 390/405 810/840 943/965
brake)
Over voltage 410 855 975
The voltages stated are the intermediate circuit voltage of the fre-
quency converter with a tolerance of + 5 %. The corresponding
mains voltage is the intermediate circuit voltage (DC-link) divided
by 1.35
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WARNING/ALARM 8, DC under voltage:

If the intermediate circuit voltage (DC) drops below the “voltage warning
low” limit (see table above), the frequency converter checks if 24 V back-
up supply is connected.

If no 24 V backup supply is connected, the frequency converter trips after
a given time depending on the unit.

To check whether the supply voltage matches the frequency converter,
see 3.1 General Specifications.

WARNING/ALARM 9, Inverter overloaded:

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

The fault is that the frequency converter is overloaded by more than

nominal current for too long.

WARNING/ALARM 10, Motor ETR over temperature:

According to the electronic thermal protection (ETR), the motor is too hot.
You can choose if you want the frequency converter to give a warning or
an alarm when the counter reaches 100% in par. 1-90 Motor Thermal
Protection. The fault is that the motor is overloaded by more than nominal
current for too long. Check that the motor par. 1-24 Motor Currentis set
correctly.

WARNING/ALARM 11, Motor thermistor over temp:

The thermistor or the thermistor connection is disconnected. You can
choose if you want the frequency converter to give a warning or an alarm
in par. 1-90 Motor Thermal Protection. Check that the thermistor is con-
nected correctly between terminal 53 or 54 (analog voltage input) and
terminal 50 (+ 10 Volts supply), or between terminal 18 or 19 (digital
input PNP only) and terminal 50. If a KTY sensor is used, check for correct
connection between terminal 54 and 55.

WARNING/ALARM 12, Torque limit:

The torque is higher than the value in par. 4-16 Torque Limit Motor
Mode (in motor operation) or the torque is higher than the value in
par. 4-17 Torque Limit Generator Mode (in regenerative operation).

WARNING/ALARM 13, Over Current:

The inverter peak current limit (approx. 200% of the rated current) is
exceeded. The warning will last approx. 8-12 sec., then the frequency
converter trips and issues an alarm. Turn off the frequency converter and
check if the motor shaft can be turned and if the motor size matches the
frequency converter.

ALARM 14, Earth fault:

There is a discharge from the output phases to earth, either in the cable
between the frequency converter and the motor or in the motor itself.
Turn off the frequency converter and remove the earth fault.

ALARM 15, In-complete hardware:
A fitted option is not handled by the present control board (hardware or
software).

MG.20.U1.22
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ALARM 16, Short-circuit:

9 Troubleshooting

There is short-circuiting in the motor or on the motor terminals.
Turn off the frequency converter and remove the short-circuit.
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WARNING/ALARM 17, Control word timeout:

There is no communication to the frequency converter.

The warning will only be active when par. 8-04 Control Timeout Func-
tionis NOT set to OFF.

If par. 8-04 Control Timeout Function is set to Stop and Trip, a warning
appears and the frequency converter ramps down to zero speed, while
giving an alarm.

par. 8-03 Control Timeout Time could possibly be increased.

WARNING 23, Internal fans:
External fans have failed due to defect hardware or fans not mounted.

WARNING 24, External fan fault:
The fan warning function is an extra protection function that checks if the
fan is running / mounted. The fan warning can be disabled in
par. 14-53 Fan Monitor, [0] Disabled.

WARNING 25, Brake resistor short-circuited:

The brake resistor is monitored during operation. If it short-circuits, the
brake function is disconnected and the warning appears. The frequency
converter still works, but without the brake function. Turn off the fre-
quency converter and replace the brake resistor (see par. 2-15 Brake
Check).

ALARM/WARNING 26, Brake resistor power limit:

The power transmitted to the brake resistor is calculated as a percentage,
as a mean value over the last 120 s, on the basis of the resistance value
of the brake resistor (par. 2-11 Brake Resistor (ohm)) and the intermedi-
ate circuit voltage. The warning is active when the dissipated braking
power is higher than 90%. If 7rjp[2] has been selected in par. 2-13 Brake
Power Monitoring, the frequency converter cuts out and issues this alarm,
when the dissipated braking power is higher than 100%.

WARNING/ALARM 27, Brake chopper fault:

The brake transistor is monitored during operation and if it short-circuits,
the brake function disconnects and the warning comes up. The frequency
converter is still able to run, but since the brake transistor has short-
circuited, substantial power is transmitted to the brake resistor, even if it
is inactive.

Turn off the frequency converter and remove the brake resistor.

I Warning: There is a risk of substantial power being
transmitted to the brake resistor if the brake transistor
. is short-circuited.

ALARM/WARNING 28, Brake check failed:
Brake resistor fault: the brake resistor is not connected/working.

WARNING/ALARM 29, Drive over temperature:
If the enclosure isIPO0 or IP20/Nemal the cut-out temperature of the
heat-sink is 90 °C. If IP54 is used, the cut-out temperature is 80 °C.

The fault could be:
- Ambient temperature too high

- Too long motor cable

ALARM 30, Motor phase U missing:
Motor phase U between the frequency converter and the motor is miss-
ing.
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Turn off the frequency converter and check motor phase U.
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ALARM 31, Motor phase V missing:

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

ALARM 32, Motor phase W missing:

Motor phase W between the frequency converter and the motor is miss-
ing.

Turn off the frequency converter and check motor phase W.

ALARM 33, Inrush fault:

Too many powerups have occured within a short time period. See the
chapter General Specifications for the allowed number of power-ups
within one minute.

WARNING/ALARM 34, Fieldbus communication fault:

The fieldbus on the communication option card is not working.
WARNING/ALARM 35, Option Fault:

Option fault. Please contact your supplier.

WARNING/ALARM 36, Mains failure:

This warning/alarm is only active if the supply voltage to the frequency
converter is lost and parameter 14-10 is NOT set to OFF. Possible cor-
rection: check the fuses to the frequency converter
WARNING/ALARM 37, Phase Imbalance:

There is a current imbalance between the power units.

ALARM 39, Heatsink Sensor:

No feedback from the heatsink sensor.

WARNING 40, Overload of Digital Output Terminal 27

Check the load connected to terminal 27 or remove short-circuit connec-
tion. Check parameters 5-00 and 5-01.

WARNING 41, Overload of Digital Output Terminal 29:

Check the load connected to terminal 29 or remove short-circuit connec-
tion. Check parameters 5-00 and 5-02.

WARNING 42, Overload of Digital Output On X30/6 :

Check the load connected to X30/6 or remove short-circuit connection.
Check parameter 5-32.

WARNING 42, Overload of Digital Output On X30/7 :

Check the load connected to X30/7 or remove short-circuit connection.
Check parameter 5-33.

ALARM 46, Pwr. card supply:

The supply on the power card is out of range.

WARNING 47, 24 V supply low:

The external 24 V DC backup power supply may be overloaded, otherwise
contact your supplier.

ALARM 48, 1.8 V supply low:

Contact your supplier.

WARNING 49, Speed limit:

The speed has been limited by range in par. 4-11 Motor Speed Low Limit

[RPM] and par. 4-13 Motor Speed High Limit [RPM].

ALARM 50, AMA calibration failed:
Contact your supplier.

Danftsd

9 Troubleshooting

ALARM 51, AMA check Unom and Inom:
The setting of motor voltage, motor current, and motor power is pre-
sumably wrong. Check the settings.
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9 Troubleshooting

ALARM 52, AMA low Inom:
The motor current is too low. Check the settings.

ALARM 53, AMA motor too big:
The motor is too big for the AMA to be carried out.

ALARM 54, AMA motor too small:
The motor is too small for the AMA to be carried out.

ALARM 55, AMA par. out of range:
The par. values found from the motor are outside acceptable range.

ALARM 56, AMA interrupted by user:
The AMA has been interrupted by the user.

ALARM 57, AMA timeout:

Try to start the AMA again a number of times, until the AMA is carried
out. Please note that repeated runs may heat the motor to a level where
the resistance Rs and Rr are increased. In most cases, however, this is
not critical.

WARNING/ALARM 58, AMA internal fault:
Contact your supplier.

WARNING 59, Current limit:
The current is higher than the value in par. 4-18 Current Limit.

WARNING 60, External Interlock:

External Interlock has been activated. To resume normal operation, apply
24 VDC to the terminal programmed for External Interlock and reset the
frequency converter (via Bus, Digital I/O or by pressing [Reset]).

WARNING 62, Output Frequency at Maximum Limit:
The output frequency is limited by the value set in par. 4-19 Max Output
Frequency

WARNING/ALARM/TRIP 65, Control Card Over Temperature:
Control card over temperature: The cut-out temperature of the control
card is 80° C.

WARNING 66, Low Temp.:

The heat sink temperature is measured to be low. This could indicate that
the temperature sensor is defective and thus the fan speed is increased
to the maximum in case the power part or control card is very hot.

ALARM 67, Option Configuration has Changed:

One or more options has either been added or removed since the last
power-down.

ALARM 68, Safe Stop:

Safe Stop has been activated. To resume normal operation, apply 24 VDC
to terminal 37 then send a Reset signal (via Bus, Digital I/O or by pressing
[Reset]).

ALARM 69, Pwr. Card Temp:

Power card over temperature.

WARNING 76, Power Unit Setup:

The required number of power units does not match the detected number
of active power units.

ALARM 70, Illegal Frequency Converter Configuration:
Actual combination of control board and power board is illegal.
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ALARM 90, Feedback Mon.:

ALARM 92, NoFlow:

A no load situation has been detected for the system. See parameter
group 22-2*,

ALARM 93, Dry Pump:

A no flow situation and high speed indicates that the pump has run dry.
See parameter group 22-2*

ALARM 94, End of Curve:
Feed back stays lower than the set point, which may be indicates a leak-
age in the pipe system. See parameter group 22-5*

ALARM 95, Broken Belt:
Torque is below the torque level set for no load indicating a broken belt.
See parameter group 22-6*

ALARM 96, Start Delayed:
Start of the motor has been delayed due to short cycle protection is ac-
tive. See parameter group 22-7*.

ALARM 220, Overload Trip:

Motor overload has tripped. Indicates excess motor load. Check motor
and driven load. To reset press the "Off Reset" key. Then, to restart the
system, press the "Auto On" or "Hand On" key.

WARNING/ALARM 243, Brake IGBT:

The brake transistor is short-circuited or the brake function is disconnec-
ted. Turn off the frequency converter as a fire precaution. Report value
indicates source of alarm (from left): 1-4 Inverter 5-8 Rectifier.
WARNING/ALARM 244, Heatsink Temp:

Drive heatsink over temperature: Report value indicates source of alarm
(from left): 1-4 Inverter 5-8 Rectifier.

ALARM 245, Heatsink Sensor:

No feedback from the heatsink sensor Report value indicates source of
alarm (from left): 1-4 Inverter 5-8 Rectifier.

ALARM 246, Pwr. Card Supply:

The supply on the power card is out of range Report value indicates
source of alarm (from left): 1-4 Inverter 5-8 Rectifier.

ALARM 247, Pwr. Card Temp:

Power card over temperature Report value indicates source of alarm
(from left): 1-4 Inverter 5-8 Rectifier.

ALARM 248, Illegal PS Config:

Power size configuration fault on the power card Report value indicates
source of alarm (from left): 1-4 Inverter 5-8 Rectifier.

ALARM 250, New Spare Part:

The power or Switch Mode Power Supply has been exchanged. The fre-
quency converter type code must be restored in the EEPROM. Select the
correct type code in Par 14-23 according to the label on unit. Remember
to select ‘Save to EEPROM’ to complete.

ALARM 251, New Type Code:

The frequency converter has got a new type code.
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Protection and Features:

Danftsd

. Electronic thermal motor protection against overload.

. Temperature monitoring of the heatsink ensures that the frequency converter trips if the temperature reaches 95 °C + 5°C. An overload tem-

perature cannot be reset until the temperature of the heatsink is below 70 °C + 5°C (Guideline - these temperatures may vary for different

power sizes, enclosures etc.). Automation VT Drive has an auto derating function to avoid it's heatsink reaching 95 °C.

. The frequency converter is protected against short-circuits on motor terminals U, V, W.

. If a mains phase is missing, the frequency converter trips or issues a warning (depending on the load).

. Monitoring of the intermediate circuit voltage ensures that the frequency converter trips if the intermediate circuit voltage is too low or too high.

. The frequency converter is protected against earth faults on motor terminals U, V, W.

Mains supply (L1, L2, L3):

Supply voltage 200-240 V £10%
Supply voltage 380-480 V £10%
Supply voltage 525-600 V £10%
Supply voltage 525-690 V £10%

Mains voltage low / mains drop-out:

During low mains voltage or a mains drop-out, the FC continues until the intermediate circuit voltage drops below the minimum stop level, which

corresponds typically to 15% below the FC's lowest rated supply voltage. Power-up and full torque cannot be expected at mains voltage lower than

10% below the FC's lowest rated supply voltage.

Supply frequency

50/60 Hz +4/-6%

The frequency converter power supply is tested in accordance with IEC61000-4-28, 50 Hz +4/-6%.

Max. imbalance temporary between mains phases

3.0 % of rated supply voltage

True Power Factor (A)

2 0.9 nominal at rated load

Displacement Power Factor (cos®) near unity

(>0.98)

Switching on input supply L1, L2, L3 (power-ups) < enclosure type A

maximum 2 times/min.

Switching on input supply L1, L2, L3 (power-ups) = enclosure type B, C

maximum 1 time/min.

Switching on input supply L1, L2, L3 (power-ups) = enclosure type D, E, F

maximum 1 time/2 min.

Environment according to EN60664-1

overvoltage category III/pollution degree 2

The unit is suitable for use on a circuit capable of delivering not more than 100.000 RMS symmetrical Amperes, 240/480 V maximum.

Motor output (U, V, W):

Output voltage 0 - 100% of supply voltage
Output frequency 0 - 1000 Hz"
Switching on output Unlimited
Ramp times 1 - 3600 sec.

* Dependent on power size.

Torque characteristics:

Starting torque (Constant torque)

maximum 110% for 1 min.*

Starting torque

maximum 135% up to 0.5 sec.”

Overload torque (Constant torque)

maximum 110% for 1 min.*

*Percentage relates to Automation VT Drive nominal torque.

Cable lengths and cross sections:

Max. motor cable length, screened/armoured

Automation VT Drive: 150 m

Max. motor cable length, unscreened/unarmoured

Automation VT Drive: 300 m

Max. cross section to motor, mains, load sharing and brake *

Maximum cross section to control terminals, rigid wire

1.5 mm?/16 AWG (2 x 0.75 mm?)

Maximum cross section to control terminals, flexible cable

1 mm?/18 AWG

Maximum cross section to control terminals, cable with enclosed core

0.5 mm?/20 AWG

Minimum cross section to control terminals

0.25 mm?

* See Mains Supply tables for more information!
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Control card, RS-485 serial communication:

Terminal number

Danftsd

10 Specifications

Terminal number 61

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

Common for terminals 68 and 69

The RS-485 serial communication circuit is functionally seated from other central circuits and galvanically isolated from the supply voltage (PELV).

MG.20.U1.22
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Analog inputs:

Automation VT Drive FC322
Instruction Manual

Number of analog inputs

2

Terminal number

53, 54

Modes

Voltage or current

Mode select

Switch S201 and switch S202

Voltage mode

Switch S201/switch S202 = OFF (U)

Voltage level :0to + 10 V (scaleable)
Input resistance, R; approx. 10 kQ
20V

Max. voltage

Current mode

Switch S201/switch S202 = ON (I)

Current level

0/4 to 20 mA (scaleable)

Input resistance, R;

approx. 200 Q

Max. current

30 mA

Resolution for analog inputs

10 bit (+ sign)

Accuracy of analog inputs

Max. error 0.5% of full scale

Bandwidth 1200 Hz
The analog inputs are galvanically isolated from the supply voltage (PELV) and other high-voltage terminals.
PELV isolation 2
r =
w24V Control — Mains é
18 ‘— T )
| |
. High —
37 _| voltage [— Motor
Functional _ I |
isolation |
Roags ] — DC-Bus
Analog output:
Number of programmable analog outputs 1
Terminal number 42
Current range at analog output 0/4 - 20 mA
Max. resistor load to common at analog output 500 Q
Accuracy on analog output Max. error: 0.8 % of full scale
Resolution on analog output 8 bit
The analog output is galvanically isolated from the supply voltage (PELV) and other high-voltage terminals.
Digital inputs:
Programmable digital inputs 4 (6)
Terminal number 18, 19,271,291, 32, 33,
Logic PNP or NPN
Voltage level 0-24VDC
Voltage level, logic'0' PNP <5vDC
Voltage level, logic'l' PNP > 10V DC
Voltage level, logic '0' NPN > 19V DC
Voltage level, logic '1' NPN <14V DC
Maximum voltage on input 28V DC
Input resistance, Ri approx. 4 k

All digital inputs are galvanically isolated from the supply voltage (PELV) and other high-voltage terminals.

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

10 Specifications

Programmable digital/pulse outputs 2
Terminal number 27,290
Voltage level at digital/frequency output 0-24V
Max. output current (sink or source) 40 mA
Max. load at frequency output 1 kQ
Max. capacitive load at frequency output 10 nF
Minimum output frequency at frequency output 0 Hz
Maximum output frequency at frequency output 32 kHz
Accuracy of frequency output Max. error: 0.1 % of full scale
Resolution of frequency outputs 12 bit
1) Terminal 27 and 29 can also be programmed as input.

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

Pulse inputs:

Programmable pulse inputs 2
Terminal number pulse 29, 33

Max. frequency at terminal, 29, 33

110 kHz (Push-pull driven)

Max. frequency at terminal, 29, 33

5 kHz (open collector)

Min. frequency at terminal 29, 33 4 Hz
Voltage level see section on Digital input
Maximum voltage on input 28 V DC
Input resistance, R; approx. 4 kQ

Pulse input accuracy (0.1 - 1 kHz)

Max. error: 0.1% of full scale

Control card, 24 V DC output:

Terminal number

12, 13

Max. load

: 200 mA

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

Relay outputs:

Programmable relay outputs 2
Relay 01 Terminal number 1-3 (break), 1-2 (make)
Max. terminal load (AC-1)Y on 1-3 (NC), 1-2 (NO) (Resistive load) 240 VAC, 2 A
Max. terminal load (AC-15)) (Inductive load @ cose 0.4) 240 VAC, 0.2 A
Max. terminal load (DC-1)Y on 1-2 (NO), 1-3 (NC) (Resistive load) 60 V DC, 1A
Max. terminal load (DC-13)V (Inductive load) 24V DC, 0.1A
Relay 02 Terminal number 4-6 (break), 4-5 (make)
Max. terminal load (AC-1)Y) on 4-5 (NO) (Resistive load)?3 400V AC,2A
Max. terminal load (AC-15)% on 4-5 (NO) (Inductive load @ cosg 0.4) 240 VAC, 0.2 A
Max. terminal load (DC-1)Y on 4-5 (NO) (Resistive load) 80VDC, 2A
Max. terminal load (DC-13)") on 4-5 (NO) (Inductive load) 24V DC, 0.1A
Max. terminal load (AC-1)V) on 4-6 (NC) (Resistive load) 240 VAC, 2A
Max. terminal load (AC-15)% on 4-6 (NC) (Inductive load @ cose 0.4) 240 V AC, 0.2A
Max. terminal load (DC-1)V on 4-6 (NC) (Resistive load) 50VDC, 2A
Max. terminal load (DC-13)") on 4-6 (NC) (Inductive load) 24V DC,0.1A

Min. terminal load on 1-3 (NC), 1-2 (NO), 4-6 (NC), 4-5 (NO)
Environment according to EN 60664-1

24V DC 10 mA, 24 V AC 20 mA
overvoltage category III/pollution degree 2

1) IEC 60947 t 4 and 5

The relay contacts are galvanically isolated from the rest of the circuit by reinforced isolation (PELV).
2) Overvoltage Category IT

3) UL applications 300 V AC 2A
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Control card, 10 V DC output:

Terminal number 50
Output voltage 10.5V 0.5V
Max. load 25 mA

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

Control characteristics:

Resolution of output frequency at 0 - 1000 Hz 1 +/- 0.003 Hz
System response time (terminals 18, 19, 27, 29, 32, 33) :<2ms
Speed control range (open loop) 1:100 of synchronous speed
Speed accuracy (open loop) 30 - 4000 rpm: Maximum error of 8 rpm

All control characteristics are based on a 4-pole asynchronous motor

Surroundings:

Enclosure type A IP 20/Chassis, IP 21kit/Type 1, IP55/Typel2, IP 66
Enclosure type B1/B2 IP 21/Type 1, IP55/Typel2, IP 66
Enclosure type B3/B4 IP20/Chassis
Enclosure type C1/C2 IP 21/Type 1, IP55/Type 12, IP66
Enclosure type C3/C4 IP20/Chassis
Enclosure type D1/D2/E1 1P21/Type 1, IP54/Typel2
Enclosure type D3/D4/E2 IP00/Chassis
Enclosure kit available < enclosure type A IP21/TYPE 1/IP 4X top
Vibration test enclosure A/B/C 1.0g
Vibration test enclosure D/E/F 0.7g
Max. relative humidity 5% - 95%(IEC 721-3-3; Class 3K3 (non-condensing) during operation
Aggressive environment (IEC 721-3-3), uncoated class 3C2
Aggressive environment (IEC 721-3-3), coated class 3C3
Test method according to IEC 60068-2-43 H2S (10 days)

Ambient temperature Max. 50 °C

Derating for high ambient temperature, see section on special conditions

Minimum ambient temperature during full-scale operation 0°C
Minimum ambient temperature at reduced performance -10°C
Temperature during storage/transport -25 - +65/70 °C
Maximum altitude above sea level without derating 1000 m
Maximum altitude above sea level with derating 3000 m

Derating for high altitude, see section on special conditions

EMC standards, Emission EN 61800-3, EN 61000-6-3/4, EN 55011, IEC 61800-3
EN 61800-3, EN 61000-6-1/2,
EMC standards, Immunity EN 61000-4-2, EN 61000-4-3, EN 61000-4-4, EN 61000-4-5, EN 61000-4-6

See section on special conditions

Control card performance:

Scan interval :5ms

Control card, USB serial communication:
USB standard 1.1 (Full speed)
USB plug USB type B “device” plug

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

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

The USB connection is not galvanically isolated from protection earth. Use only isolated laptop/PC as connection to the USB connector
on Automation VT Drive or an isolated USB cable/converter.
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10.1 Special Conditions
10.2.1 Purpose of Derating

Derating must be taken into account when using the frequency converter at low air pressure (heights), at low speeds, with long motor cables, cables
with a large cross section or at high ambient temperature. The required action is described in this section.

10.2.2 Derating for Low Air Pressure
The cooling capability of air is decreased at lower air pressure.

Below 1000 m altitude no derating is necessary but above 1000 m the ambient temperature (Tavs) or max. output current (Iout) should be derated in

accordance with the shown diagram.

D TAMB, MAX (K) =
0
at 100% loyt 2
Max.lout (%) A BandC &
at Tam, MAX enclosure enclosure 8
00— — — — — — — — — 0K oK
|
Mt — — 4 — — Dy — — — — — 5Kl -33K
~
[ [ ~
B — — — — — — = — =y = 9K 6K
~
I | |
| | I
1km 2km 3km Altitude (km)

Tllustration 10.1: Derating of output current versus altitude at Tamg, max for frame sizes A, B and C. At altitudes above 2 km, please contact

regarding PELV.

An alternative is to lower the ambient temperature at high altitudes and thereby ensure 100% output current at high altitudes. As an example of how to
read the graph, the situation at 2 km is elaborated. At a temperature of 45° C (Tawms, max - 3.3 K), 91% of the rated output current is available. At a

temperature of 41.7° C, 100% of the rated output current is available.
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Derating of output current versus altitude at Tams, max for frame sizes D, E and F.
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10.2.3 Derating for Running at Low Speed

When a motor is connected to a frequency converter, it is necessary to check that the cooling of the motor is adequate.
The level of heating depends on the load on the motor, as well as the operating speed and time.

Constant torque applications (CT mode)

A problem may occur at low RPM values in constant torque applications. In a constant torque application s a motor may over-heat at low speeds due to
less cooling air from the motor integral fan.

Therefore, if the motor is to be run continuously at an RPM value lower than half of the rated value, the motor must be supplied with additional air-cooling
(or a motor designed for this type of operation may be used).

An alternative is to reduce the load level of the motor by choosing a larger motor. However, the design of the frequency converter puts a limit to the
motor size.

Variable (Quadratic) torque applications (VT)

In VT applications such as centrifugal pumps and fans, where the torque is proportional to the square of the speed and the power is proportional to the
cube of the speed, there is no need for additional cooling or de-rating of the motor.

In the graphs shown below, the typical VT curve is below the maximum torque with de-rating and maximum torque with forced cooling at all speeds.

Maximum load for a standard motor at 40 °C driven by a frequency converter type VLT FCxxx
120 e
o
2
100 = —1 —=|—- - —- = 7 g
4 2
80
s
g 60 ~
40
7
20 =
I
0 10 20 30 40 50 60 70 80 90 100 110
v %
Legend: — ———Typical torque at VT load —+—=——Max torque with forced cooling Max torque
Note 1) Over-syncronous speed operation will result in the available motor torque decreasing inversely proportional with the increase in speed. This
must be considered during the design phase to avoid over-loading of the motor.

10.2.4 Automatic Adaptations to Ensure Performance

The frequency converter constantly checks for critical levels of internal temperature, load current, high voltage on the intermediate circuit and low motor
speeds. As a response to a critical level, the frequency converter can adjust the switching frequency and / or change the switching pattern in order to
ensure the performance of the frequency converter. The capability to automatically reduce the output current extends the acceptable operating conditions
even further.
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Awg 165
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Brakes 126
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Can Fieldbus 133
Can Motor 57
Cascade Controller 147
Caution 8
Changing A Group Of Numeric Data Values 66
Changing A Text Value 66
Changing Data 66
Changing Of Data Value 68
[Check Valve Ramp End Speed Hz] 3-87 90
[Check Valve Ramp End Speed Rpm] 3-86 90
Check Valve Ramp Time 3-85 89
Checklist 15
Coasting 63
Comm. And Options 131
Communication Option 161
Configuration Mode 1-00 85
Constant Torque Applications (ct Mode) 180
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Control Cables 50
Control Cables 49
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Control Card, 10 V Dc Output 178
Control Card, 24 V Dc Output 177
Control Card, Rs-485 Serial Communication: 174
Control Card, Usb Serial Communication 178
Control Characteristics 178
Control Terminals 48
Cooling 180
Cooling Conditions 19
Copyright, Limitation Of Liability And Revision Rights 4

MG.20.U1.22

Index

181



Index

D

Data Readouts

Automation VT Drive FC322
Instruction Manual

138

Data Readouts 2

140

Dc Bus Connection

39

Dc Link

158

Default Settings

69,121

Derating For Low Air Pressure

179

Derating For Running At Low Speed

180

Digital In/out

129

Digital Inputs:

176

Digital Output

177

Display Line 1.1 Small, 0-20

79

Display Line 1.2 Small, 0-21

82

Display Line 1.3 Small, 0-22

82

Display Line 2 Large, 0-23

82

Display Line 3 Large, 0-24

82

Display Text 1 0-37

83

Display Text 2 0-38

83

Display Text 3 0-39

83

Disposal Instruction

Drive Closed Loop, 20-**

104

Dry Pump Delay 22-27

109

Dry Pump Function 22-26

109

Dst/summertime 0-74

84

Dst/summertime End 0-77

84

Dst/summertime Start 0-76

84

Earthing And It Mains

22

Efficient Parameter Set-up For Water Applications

55

Electrical Installation

49

Electrical Wiring

57

Electronic Waste

End Of Curve Delay 22-51

112

End Of Curve Function 22-50

112

Etr

158

Ext. Closed Loop

142

F

Fault Messages

158

Fc Closed Loop

141

Fc Information

136

Filled Setpoint, 29-05

120

Final Ramp Time 3-88

90

Flow At Rated Speed 22-90

115

Flow Compensation 22-80

112

Frequency Converter

53

Function Relay, 5-40

96

G

General Settings, 1-0*

85

General Warning

Glcp

68

Graphical Display

59

H

[High Speed Hz] 22-37

110

[High Speed Power Hp] 22-39

110
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[High Speed Power Kw] 22-38 110
[High Speed Rpm] 22-36 110
How To Connect A Pc To The Frequency Converter 70
How To Connect Motor - Introduction 31
How To Connect To Mains And Earthing For B1 And B2 28
How To Operate Graphical Lcp (glcp) 59
I

Indexed Parameters 68
Indicator Lights (leds): 61
Initial Ramp Time, 3-84 89
Initialisation 69
Installation At High Altitudes 7
Intermediate Circuit 158
K

Kty Sensor 158
L

Language - Parameter, 0-01 79
Language Package 1 79
Language Package 2 79
Language Package 3 79
Language Package 4 79
Lcp 68
Lcp 102 59
Leakage Current 8
Leds 59
Limits / Warnings 128
Live Zero Timeout Function 6-01 99
Live Zero Timeout Time 6-00 99
Load/motor 124
Low Power Auto Set-up 22-20 108
Low Power Detection 22-21 108
Low Speed Detection 22-22 108
[Low Speed Hz] 22-33 110
[Low Speed Power Hp] 22-35 110
[Low Speed Power Kw] 22-34 110
[Low Speed Rpm] 22-32 109
M

Main Menu 73
Main Menu Mode 62
Main Menu Mode 77
Main Reactance 86
Mains Connection For A2 And A3 24
Mains Connection For B1, B2 And B3 28
Mains Connection For B4, C1 And C2 29
Mains Connection For C3 And C4 30
Mains Supply 165,171,172
Mains Supply (11, L2, L3) 174
Mains Supply 1 X 200 - 240 Vac 164
Mains Wiring Overview 23
Maximum Boost Time 22-46 111
Maximum Reference 3-03 87
Mct 10 71
Mechanical Dimensions 18
Mechanical Mounting 19
Minimum Reference 3-02 87
Minimum Run Time 22-40 110

MG.20.U1.22

Index

183



Index

Automation VT Drive FC322

Minimum Sleep Time 22-41 111
Motor Connection For C3 And C4 38
Motor Current 1-24 86
Motor Frequency 1-23 85
Motor Name Plate 53
Motor Nominal Speed 1-25 86
Motor Output 174
[Motor Power Kw] 1-20 85
Motor Protection 174
[Motor Speed High Limit Rpm] 4-13 91
[Motor Speed Low Limit Rpm] 4-11 91
Motor Voltage 1-22 85
Motor Wiring Overview 0
N

Name Plate Data 53
Name Plate Data. 53
Nlcp 64
No-flow Delay 22-24 109
No-flow Function 22-23 109
No-flow Power 22-30 109
o

Occurrence 23-04 119
Off Action 23-03 118
Off Time 23-02 118
On Action 23-01 116
On Time 23-00 116
Operation/display 122
Output Performance (u, V, W) 174
P

Panel Through Mounting 20
Parameter Lists - 150
Parameter Options 121
Parameter Selection 78
Parameter Set-up 73
Pc Software Tools 70
Pid Integral Time 20-94 107
Pid Normal/inverse Control, 20-81 106
Pid Proportional Gain 20-93 106
[Pid Start Speed Rpm] 20-82 106
Pipe Fill Enable, 29-00 119
Pipe Fill Rate, 29-04 120
[Pipe Fill Speed Hz], 29-02 120
[Pipe Fill Speed Rpm], 29-01 119
Pipe Fill Time, 29-03 120
Power Correction Factor 22-31 109
Preset Reference 3-10 88
Pressure At No-flow Speed 22-87 115
Pressure At Rated Speed 22-88 115
Profibus 132
Profibus Dp-v1 71
Protection And Features 173
Pulse Inputs 177
Q

Q1 My Personal Menu 74
Q2 Quick Setup 74
Q3 Function Setups 75
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Q5 Changes Made 76
Q6 Loggings 77
Quick Menu 55,62,73
Quick Menu Mode 62
Quick Transfer Of Parameter Settings When Using Glcp 68
R

Ramp 1 Ramp Down Time 3-42 88
Ramp 1 Ramp Up Time 3-41 88
Reference / Ramps 127
Reference/feedback Unit, 20-12 104
Relay Connection 42
Relay Output 46
Relay Outputs 177
Reset 64
Residual Current Device 8
Rs-485 Bus Connection 70
S

Safety Note 7
Safety Requirements Of Mechanical Installation 20
Screened/armoured. 50
Serial Communication 178
Set Date And Time, 0-70 83
Setpoint 1 20-21 106
Setpoint Boost 22-45 111
Side-by-side Installation 19
Sine-wave Filter 31
Sine-wave Filter 57
Smart Logic 134
Software Version 3
Special Functions 135
[Speed At Design Point Hz] 22-86 115
[Speed At Design Point Rpm] 22-85 114
[Speed At No-flow Hz] 22-84 114
[Speed At No-flow Rpm] 22-83 114
Square-linear Curve Approximation 22-81 112
Start/stop 56
Stator Leakage Reactance 86
Status 62
Status Messages 59
Step-by-step 68
Submersible Pump 57
Surroundings 178
Switches 5201, S202 And S801 52
T

Term. 29 High Ref./feedb. Value 5-53 98
Terminal 27 Mode 5-01 92
Terminal 42 Output 6-50 101
Terminal 42 Output Max Scale 6-52 102
Terminal 42 Output Min Scale 6-51 102
Terminal 53 High Ref./feedb. Value 6-15 100
Terminal 53 High Voltage 6-11 100
Terminal 53 Low Ref./feedb. Value 6-14 100
Terminal 53 Low Voltage 6-10 100
Terminal 54 High Ref./feedb. Value 6-25 101
Terminal 54 High Voltage 6-21 100
Terminal 54 Low Ref./feedb. Value 6-24 101
Terminal 54 Low Voltage 6-20 100
Tightening Of Terminals 21
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Time Format 0-72 84
Timed Actions 116, 146
Torque Characteristics 174
Type Code String - Medium Power 11
Type Code String (t/c). 13
V)

Unpacking Table 15
Usb Connection. 48
v

Variable (quadratic) Torque Applications (vt) 180
Voltage Level 176
W

Wake-up Ref./fb Difference 22-44 111
[Wake-up Speed Hz] 22-43 111
[Wake-up Speed Rpm] 22-42 111
Warning Against Unintended Start 7
Water Application Functions 152
Water Application Functions, 29-** 119
Wiring Example And Testing 46
Work Point Calculation 22-82 113
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