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1 How to Read this Instruction Manual

Automation VT Drive
FC322 Series
Software version: 1.7x

€ 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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1.1.1 Copyright, Limitation of Liability and Revision Rights

This pubdication contains information proprietary bo . By accepting and using this manual the user agrees that the information contained herein will be
used solely for operating equipment from or egquipment from other vendors provided that such equipment is intended for communication with equipmsant
over a sevial communication link. This publicatizn i 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 property 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, incleding its guality, performance, or fitness for a padicular 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 nformation
contained in this manual, even if advised of the possibliity of such damages. In particular, & not responsible for any coats, incheding but not limited to
those incurred as a result of lost profits or revetue, loss or damage of equipment, loss of computer programs, loss of data, the costs to substitute these,
or any clams by third parties,

riservies the right to revise this publication at pry 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 Maneal 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 necoessary information for getting the HP drive up and running.
= Automation VT Drive Design Guide MG.20.X1.22 entails all technical infosmation 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-
Bons.

techinical iterature is also available onling at
LR COmy B Ine SR s D e SOl s Dot a sy Techaical+ Dociamernt ation, it
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1.1.3 Approvals

1.1.4 Symbols

Symbots used in this Instruction Manual.

NB!
Indicates something to be noted by the reader.

' Indicates a general warning.

Indicates & high-voltoge warning.

* Indlicates defaull setting
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2.1.1 Safety Note

The voltage of the frequency converter s dangerous whenever connected to mains. [ncorrect installation of the moter, frequency
converter o feldbus may couse damage to the equipment, serious personal injury o death, Corsequently, the instructions in this
manual, as well as national and local rules and safety regulations, must be complied with.

Safety Regulations
1. Thefrequency converter must bedisconnectied from mains if repair work is to be carried out. Check that the mains supply has been dsconnected
and that the necessary time has passed before removing molor and mains plugs.
2. The [STOP/RESET] key on the contred paned of the frequency converter does not disconnect the equipment from mains and is thus not to be
usad 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 maA.
5. Protection against motor overload Is set by par. 1-90 Modor Thermad Profection. IF this function is desired, set par. 1-90 to data value [ETR trip]

(default value) or data value [ETR waming]. Nobe: The function is initialised at 1.16 ¥ rated motor current and rated motor frequency. For the
Morth 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 frecuency converter is connected to miairs. 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 cther thanL1, L2 and L3, when load sharing {linking of DT intermediate circult) and
external 24 V DC have been instafied, 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 abowve 3 km, please contact Danfoss Drives regarding PELV.,
525 - 690 V: At altitudes above 2 km, please contact Danfoss Drives regarding PELY.

Wamning 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
connacted to mains, IF personal safety considerations make it necessany to ensune 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; foliowing which data can
be modified, 3. A motor that has been stopped may start if faults oocur in the electronics of the frequency converter, or if a temporary overload or a fault
in the supply mains or the motor connedtion ceasas.

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

Aleo make sure that other voltage inputs have been disconnected, such as extemal 24 V DC, load sharing (linkage of DC intermedsate circuit), as well as
the maotor connection for kinetic back up.
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2.1.2 General Warning

Leakage Current

The earth leakage current from the Automation VT Drive FC322 evceeds 3.5 mA, According to 1EC 61800-5-1 a reinforced Protective
Earth connection must be ensured by means of: 8 min, 10mm? Cu or 16mm? Al PE-wire or an addtional PE wine - with the same cable
Cross section as the Mains wiring - must be terminated separatady.

Residual Current Device

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

2.1.3 Before Commencing Repair Work

1. Disconnect the frequency converter from mains

2. Disconnect DC bus terminals B8 and £9

3. Waat ot beast the time mentioned n section General Warning above
4, Remove motor cable

2.1.4 Special Conditions

Electrical ratings:
The rating indicated an the nameplate of the freguency 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 converber, Special
conditions which affect the electrical ratings might be:

+  Single phase applications

- High temperature applications which require derating of the electrical ratings

. Marine applications with more severe environmental conditions.

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

Installation requirements:
The overall electrical safety of the frequency converter requires special installation considerations regarding:
- Fursas and circuil breakiers for ower-current and short-cincuit protection

= Selection of power cables {mains, mobor, brake, loadsharing and relay)
«  Grid configuration (T, TN, grounded leg, atc.)
= 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

The frequency converter DC ink capacitors remain charged after power has been disconnected, To avoid an electrical shock hazard,
disconnect the frequency converter from the mains before carmying out maintenance. Wait at least as follows before doing service on
. the frequency comverber:
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Voltage (V) = Min. Waiting Time (Minutes)
4 i5 0 30 40
200 - 240 0.25 - 3.7 kW 5.5 - 45 kW
380 - 480 0.37 - 7.5 KW 11 - 50 kW L10 - 250 kW 315 - 1000 kW
55-600 0.75 kW - 7.5 kW 11 - 90 kW
55-690 11 - 90 kw 45 - 400 kW 450 - 1200 kW
Ba awara that thera may be high voitage on the DC link even when the LED: 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, refarences or via the
Lecal Control Panel,

" Disconnect the frequency conwerier from mains whenever parsonal safety considerations make it necessary bo avoid unintended start.
" To avoid unintended start, always activate the [OFF] key before chancing parameters.

+  Lnkess terminal 37 Is turned off, an eectronic fault, temporary overload, a fault in the mains supply, or lest motor connection may cause a
stopped maotor o start,

2.1.7 IT Mains

IT mains

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

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

For 690 V IT mains and delta earth (grownded leg), mains voliage may excesd 760 V between phase and earth,

Par. 14-50 RFT Fiter can be used (o disconnect the internal RF1 capacitors from the RFI filter to ground.

2.1.8 Disposal Instruction

Equipment containing electrical componznts must not be disposed of together with domestic waste.
It musst be separately collected with eledrical and electronic waste according to local and currently valid beg-
Islation,

2.1.9 Safe Stop of the Frequency Converter (Optional)

For versions fitted with a Safe Stop terminal 37 input, the frequency corverter can perform the safety function Safe Torgue O (As defined by draft CD
1EC £1800-5-2) or Stop Category (a5 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
usie af Safe Stop in an installation, a thorough risk analysis on the installation mast be carried out in order to determinewhether 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
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Category 3 in EN 954-1, the related information and instructions of the Automation VT Drive Design Guide MG.20.%1.22 must be followed! The information
and nstructions of the Instruction Manual are not sufficient for a correct and safe wse of the Sefe Stop functionality!

10 1G.20.L1.,2:
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3 Introduction

3.1.1 Type Code String - Medium Power

123 4.5 6 7 8 91011213 14151617 181920 21 1223 24 25 26 27 28 29 30 31 3233 M 35 36 I 3 1 2
Fo-fafofale] [ [ [ef [ [ [ [w] [ T[] Ixfefsix{xfxix]a] Jof <] | | |°||§

_Description Pos,: Possible choice
\Product group & VLT Series 16 FC 322

Power rating 7-10 0.25 - 1200 kw
Number of phases i Three phases (T)

52: 220-240 VAL single phase

S4: 380-460 VAL single phase

Mains voltage 11-12 ;if gﬁ;ﬁ ‘,:,rE

T 6 525600 VaC

T 7: 525690 VAC

E20: TP20

II‘FIHIHMTMI

ES5: TP S5/NEMA Type

E2M: MMWIWM
ESM: [P 55/NEMA Type 12 w/mains shiekd
EB6; TPEG I

F21: 1P21 kit without backplate
G21: 1P21 kit with backplate

P20: 1P20/Chassis with backplate
%mmmmmm

HX: No RFI fitter

H1: RF1 filter class AL/B

RFI filter 1617 H2: RFI filker class A2

H3! RF1 filter class A1/B (reduced cable length)
H4: RFI filter class A2/A1

Bk N B: Brake chopper included

Enchosure 13-15

G: Graphical Local Control Panel (GLOP)
Display 19 W: Mumeric Local Control Panel (NLCP)
¥: Mo Local Cantrol Panel

; X. Mo coated PCB
G PR b C: Coated PCB
D Loadsharing
Mains opticn 21 X: B0 Mains disconnect switch
B: Mains Disconnect + Loadsharing
X1 Standard cabla entries
0 mn metric thread in cabée entries

Cable entries 22
23

1.

Software release 2
Software language 28

&

options
101 Profibus DP V1

| 104 DeviceNet

\ 121 Ethernet 1P
phion

101 General purpose 1/0 option
105 Relay option

109 Analog 1/0 option

I'EII Extended Cascade l:anrtfnl

A options 29-30

ﬁﬁﬁ

883

B options 332

58

EREEE T

i
E

&

aptions

C1 options 35 102 Advanced Cascade Conitral

=
8

1

D options 3B-39

8
=5

RE
g




The various options are described further in this Design Guide.

Table 3.1: Type code description,

12
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3.1.2 Frequency Converter Identification

Below is an example of an identification lzbel. This label Is situated on the frequency converter and shows the type and options fithed to the unit. S5e=
table 2.1 for details of how to read the Type code string (T/C).

P/H: 13187942 SEE MASFUAL 1 VOB MANUEL
" WARNING:
Trpm iy Tams 48 1P ﬂ“mm'ﬂl it
Thmin APRES DECOANEDION
ARG I DERMARK 18 min. AFRES
A R
Nustration 3.1: This example shows an identification labed for Automatien 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 my5? ftfs?
AWG Amarican wire gauge
Autg Tune Automatic Motor Tuning
C Caisis
i Cusrrent & Amp
Tuma Current limit
Joule Energy J=Nm -1k, Btu
F Fahrenheit
FC  Converter
f Frequency Hz Hz
kHz Kiohertz kHz KHz
Local Contral Pansd
mA Miliampere
ms Millsecond
min Minute
MCT Motion Control Tool
M-TYPE Motor Type Dependent
Nm Newton Metres in-lbs
Inn Nominal mator current
fiu Mominal motar frequency
Prini Naminal motor power
Ll Mominal motor voltage
par. Parameter
PELY Protective Extra Low Voltage
Watt Power w Btu/hr, hp
Pascal Pressune Pa = N/m? psi, pef, It of water
Livee Rated Inverter Output Current
RPM Revoluticns Per Minute
SR Sire Related
T Temperatire L F
t Time 5 s.hr
Tum Torgue limit
U Voltage v v

Table 3.2; Abbreviation and standards table .



14
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4 Mechanical Installation

4.1 Before Starting
4.1.1 Checklist

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

Enclosura AZ A3 AS
type: (P 20f21) | (200213 | (1P SS/686)

B1/B3
(1P20y 21/ 55/ 66)

B/B4 ci/c3 C3/C4
(IP20/ 21/ S5/66)| (IF20/21/55/66) | (IP20/21/ 55/66)

Unit size (KW):
5.5-11/ 15/ 18.5-30/ 37-45/
W : i i 7
20 et : e 5.5-11 15-18.5 22-30 37-45
11-18.5/ 22-30¢ 37r-55/ 75 - 90/
30180 374 ST, 37-7.
¥ e il e 11-18.5 22-37 45-55 75-90
11-18. s o F
S35-600 V 0.75-7.5 0.757.5 0 gy N Toery
11-18.5 22-37 45-55 7550
- 11 7 £l
535690 V < . - f .W.I' f -’B'D.I'

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 s 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 fitked there may be one or two bags and one or more booklets.

16 MG 200122
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4 Mechanical Installation

DUETEVEORL

1P20y21*

OUBTAVEIEL

L

1P20/21*

OIS IEvE0E L

IPZ1/55/66

1P21/55/66

IP2y21*

Tilustration 4.2: Top and bottom mounting holes, (B4+C3+C4 only)

IP20y21"

IP21/55/66

IP21/55/66

IP55/66

P20y21*

IP20y21*

Tlustration 4.1: Top and bottom mounting hokes,

Accessory bags containing necessary brackets, screws and connectors are included with the drives upan delfivery,

All measurements in mm,
* 1P21 can be established with a kit as described in the section: 1P 21/ IP 4X/ TYPE 1 Encloswure Kit in the Design Guide.

MG.20.UL.22

17
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DLW SN 40 £'7°F LIODSS 335 "y WaRINSEaL 1BRY RINSO[IUS S1RQ SY) MOEG PUE SADE 38 SIUSLLALNDAI Beds 32 BYY 4.

‘palfRIsu SUORAD RSP UM AR BIM 3MSIPUS JO 33T o

Bk (Bx)

05 13 5o 552 It i 1 0 MBI Xup
i it W6 [ S R 3 B [ [ i
SR 8 (1] 5B ] & 59 Y] 5% 8 2 JHEie
. . (4 ==CrEsy 61 I T 11 P @ SHaEn
=| [ | 1 ] 4] (4] g (1] 3
! (W) sajoy maizs
EEE 113 141 _ wr | Iof _ 114 00z _ [i74: _ 174 _ oze _ J B/ wondo i
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s 15 6EL S o8g L Zot 05t {52 {52 e _ N0 LDIMIBQ FOUEISI
099 055 (1773 0Z5 | B&E 059 [} SIE B9T 89T W ;e e
] 0£9 £ G665 | Blk * # + BLE BLE o aneyd Buydnod-ap yem™
T oog 6t (17 o% | 04 (] [iT4 Tt T (i Py | . ansopaE
{wiw) by
TEEED | sEsep | C41 s : s _ . TSR | TedAL | SEeen | SEEE EE
(114 (114 90/55/12 ; ot oz ga/ss 1z 0z di
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D6-5£ S5-5% 06-5£L LE-TT SBT-IT SL-5L70 SE-5L'0 = a1 A DDS-5TS
DE6-5£ S5-5% 06-5£ LE-TT S'BI-TT S L£-LED S5L-58 0¥-LED L A DBY-0BE
Sv-LE QE-TT St-LE SBT-5T | TI-5'S L'E-ST0 L'E 0"E-ST'0 el | A DFE-00T
(=] =] ] ¥8 | €4 il (3] v H ELE T

SUD|SUDWIP [E[UCPOM

suojsuswg [edjuelpsi T
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4.2.3 Mechanical Mounting
All IP20 enchosure sizes a5 well as P21 IPS5 enclosure sizes except A2 and A3 allow side-by-side installation.
If the IF 21 Enclosure kit (13081122 or 130B1123) is used on enclosure A2 or A3, there must be a clearance bebween the drives of min. 50 mm.

For optimal cocling conditions allow a free air passage above and below the frequency comverter, See table below,

e @E’%%Wé'f-fzfifﬁzfzﬁ/’fi B e Air passage for different enclosures
| i
= l Enclo-
== k=1 et e i el sl
] i
‘ afmm): 100 100 100 200 200 200 200 W0 225 200 225

s b{mm): 100 1000 100 300 200° 00° 200 00 X5 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 commerter, Re-tighten all four screws.,

= 5 =2 =

g ™ M % -

=1 — | ri ]
e

R (=]

g e— g )

] o

~ 2

"

A _\____L__I%_:_'_;-??
_'_/'I |

Table 4.2: Mounting frame sizes A5, B1, B2, B3, B4, C1, C2, C3 and C4 on a non-sofid 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.

=
P

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 serigus
. damage or injury, especially when installing large units.

The frequency converter is cooled by means ol air circulation,

To proted the unit from overheating, it must be ensured that the ambéent temperature does nol excead the mavimum femperature stated for the
frexuency comverter and that the 24-houwr average temperature & nof exoeediad! Locate the maximum temperature and 24-hour average in the paragraph
Derating for Amblant Temperalure.

If the ambient temperatuse is in the range of 45 *C - 55 ® C, derating of the frequency converter will become relevant, see Deraling for Amibent
Temperalure.

The service life of the freguency converter is reduced if derating for amblent tempesature is not Eken into account.

4.2.5 Field Mounting

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

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

In order 13 increase heatsink cooling and reduce panel depth, the frequency converiar may be mounted in a through paned. Furthermore the in-bullt fan
can then be removed,

The kit is available for enclosures AS through (2,

NB!
| & This kit cannot be wsed with cast front covers. No cover or 1P21 plastic cover must be used instead.

Infarmation on ordering numbers is found in the Deson Guide, section Crolenng Menbers.
More deteiled information is available in the Panef Throwgh Mownt KiF nstruction, ME3ZHI FY, where yy=language code.

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

Darfott

NB!
& Ahways comply with national and local regulations on cable cress-sections.

Details of terminal tightening torques.

5§ Electrical Installation

Pawer (kW) | Torque (Nm)
Enclosure | 200-240V | 380-480V | S25-600 V | Malins | Motor | POTOMEC | prage Earth Relay

AZ 025-30 | 0.37-40 | 18 | 13 1.8 18 3 0.6
A3 37 5575 | 075=75 s 18 1.8 3 0.6
A5 0.25-37 | 0.37-75 | 0.75-7.5 1.8 L& 1.8 18 3 0.6
81 5511 11185 | - 18 | 18 L5 15 3 0.6
&2 - 22 i 45 45 37 a7 3 0.6
15 0 | - 4,52 4,54 37 3.7 3 0.6
B3 55-11 FE RS e e T ey L8 1.8 3 0.6
B4 15 - 185 2.3 | 32.37 45 | 45 45 4.5 3 0.6
Cc1 18.5-30 =5 < 10 | 10 10 10 3 0.6
- 7 75 ) 4 14 14 14 3 0.6
45 a0 24 24 14 14 3 0.6
2 - 45 457 :
o] 30 5 | 55 10 | 10 10 10 3 0.6

37- 5. | 75 - 14 14
5 45 50 a0 | W | x¥ 3 , "

Table 5.1: Tightening of terminals
1. For different cable dimensions %y where xs95 mm® and y295 mm’.
2. Cable dimensions above 18.5 kW = 35 mm? and below 22 kW 5 10 mm?
MG 20.UL 22

21




M Automation VT Drive FC322
5 Electrical Installation Instruction Manual

5.1.2 Earthing and IT Mains

I The earth connection cable cross section must be at least 10 mm? ¢r 2 rated mains wires terminated separately according to £V 50178
o [EC 61800-5-1 unbess national regulations specily differently. Always compdy with national and local regulations. on cable cross-

i sections,

The mains is connected to the main diesconnect switch If this is induded,

NB!
Check that mains voltage comesponds to the mains voltage of the frequancy corverber name plate,

o
o
S
3 Phase
= ai L
power | —————— -
920
input
9313
oL 95 PE
Ilsstration 5.1: Terminais for mains and earthing.
IT Mains
Do not connect 400 V frequency converters with RFT-filters to mains supplies with a voltage between phase and earth of more than
444 i,

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

22 MG.20.U1.22
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& Electrical Installation

“ajqe) Buuim swew (7S ajge)
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06-4E 0f-11 A DEG-5TS
0654 855k 654 S5-LE LE-iE SRI-IL 0E-T CHI-11 STl SETl . A D05-5E5
0654 S5-Gk 06-5L S5-LE [ ST [ SRI-T1 SETT | §&5% ] A OR-0RE
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5 Electrical Installation

5.1.4 Mains Connection for A2 and A3

Automation VT Drive FC322
Instruction Manual

Tustration 5.2: First mount the bwo screws on the mounting plate, slide It into place and tighten fully,

Nustration 5.3: When mounting cables, first mount and tighben earth cable,

24
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l The earth connection catle cross section must be at least 10 mm? or 2 rated mains wires terminated separately according to £¥ 501787
. TEC 61800-5-1.

130BA263.10

Tiiustration 5.4: Then mount mains plug and tighten wires,
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1308A264.10

Iestration 5.5; Finally tighten suppar brackel on mains wines,

NB!
| With single phase A3 use L1 and L2 terminals

26 MG.20.U1.22
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5.1.5 Mains Connection for A5

Tlustration 5.6: How to connect tomains and earthing without mains dsconnect switch. Note that a cable demp is used.

Tlustration 5.7; How to connect to mains and earthing with mains discennect switch,

NB!
With single phase AS usa L1 and L2 berminals.

MG, 20.U1.22 27
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5.1.6 Mains Connection for B1, B2 and B3

Tlhsstration 5.8: How to connect to mains and sarthing for
B1 and B2

28

M Automation VT Drive FC322
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> 2

Tllustration 5.9 How to connect to mains and earthing for
B3 without RFI.

Tllustration 5.10: How to connect to mains and earthing for
B3 with RFT,

MG.20.U1.22
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NB!
With single phase BL use L1 and L2 terminals.

For comrect cable dimensions please see the section General Soecifications at the back of this mamal.

5.1.7 Mains Connection for B4, C1 and C2

;

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

Illlr = | @!@ {Q_T_ ; m
e =
Inn ololo =
| S ITTIv
[ R LE T
L IlI || |I || ||
| F sl t ] Ill
— \
TP A D
= AL
Ve Ml e 110
e ’—I-'F_-E J_ £\
N e
e _ . B
Y s
&a‘-‘._—_—ﬂ%_f:gl'
LA
IBustration 5.12: How to connect to mains and earthing for
C1 and C2.
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5.1.8 Mains Connection for C3 and C4

NHRATIR 12

VIAATIL S

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

Tlustration 5.14: How to connect £4 to mains and earthing.

3ﬂ MG 20.U1.22
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5.1.9 How to Connect Motor - Introduction
See section Genera' Specificalions for comect dimensioning of motor cable cross-section and length.

+  Use a screenedfarmouned 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 screenfarmour to both the decoupling plate of the frequency converter and to the metal of the motor, (Same applies
b bath ends of metal condult If wsed instead of screen.)

+  Make the screen connections with the largest possible surface ansa (cable clamp or by using an EMC cable gland), This is done by using the
supplied installation devices in the frequency converter,
s Awnid berminating the screen by hwisting the ends (pigtaiis), a this wil spoil high frequency screening effisds.
= it s necessary to break the continuity of the screen to install a motor isolator or motor relay, the continusty must be maintained with the lowest
possible HF impedance.
Cable length and cross-section

The frequency converter has been tested with a given kength of cable and a given cross-section of that cable. If the oross-section is increased, the cable
capatitance - and thus the leakage cumren: - may increase, and the cable length must be reduced correspondinghy.

Swilching 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

accowding o the sine wave filter instruction in par. 14-01 Swefching Frequency

Precautions while using Aluminium conductors

Aluminium conductors are not recommended for cable cross sectons below 35 mm?2, Terminals can accept aluminium conductors but the conductor
surface has to be dean and the oxidation must be removed and sealed by neutral acid free Vasefine grease before the conductor is connected.
Furthermaone, the terminal screw must be retightened after two days due to the softness of the aluminium, 1t is crucal to ensure the connection makes
a gas tight joint, otherwise the aluminium surface will madize again.

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

to the frequency converter, Normally, small motors are star-connected IR : & o %
(230,400 V, D/Y). Large motors are delta-connected (200/690 V, D/Y). [ i
Refier to the motor name plate for cormect connection mode and voltage. : ,'; : Q0 o O
- [ 1] L] - ] -
v/ A

IBustration 5.15: Terminals for motor connection

NB!

In mobors without phasa insulation paper or other insudation reinforcement suitable for operation with voltage supply (such as a fre-
quency convertar), fit a sine-wave filter on the output of the frequency converter. (Motors that comply with 1EC 60034-17 do not require
& Sine-wave filter),

31
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05 97 S8 | Motor voltage 0-100% of mains voltage.

u v W 3 cables out of motor

ul vl Wil

W2 Uz v2 & cables out of mator, Delta-connected

ut Wl Wil 6 cables out of motor, Star-connected
U2, V2, W2 to be interconnected separately
(optional erminal bock)

o9 Earth conneciion

PE

Table 5.3: 3 and 6 cable motor connection,

32
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5.1.11 Motor Connection for A2 and A3

Follow these drawings step by step for connecing the motor to the frequency converter.

]

-,
130BA265.10

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

34 MG.20.U1.22
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Iustration 5.17: Mount cable damp to ensure 360 degree connection batween chassis and screen, note the outer insulation of the mator
cable ks removed under the clamp.

5.1.12 Motor Connection for AS

Tllustration 5.18: Frst terminate tha motor earth, then place motor U, Y and W wires in terminal and tighten, Please ensure that the outer
insulation of the motor cable is removed under the EMC clamp.

MG.20.U1.22 35
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5.1.13 Motor Connection for B1 and B2

-l

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

5.1.14 Motor Connection for B3 and B4

TRORATILI0

1I0EATIG 1D

Higstration 5,20: First terminate the molor earth, then Place
maotor U, V' and W wires in terminal and tighten. Please en-
sure that the outer insulation of the molor cable i removed

urar: the EHEclie: Tlustration 5.21: First terminate the mokor earth, then Place

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

36 MG.20.U1.22
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5.1.15 Motor Connection for C1 and C2

130BA390.10

[llustration 5.22: First terminate the motor easth, then Place mator U, W and W wires in terminal and tighten, Please ensure that the outer
insulation of the motor cable is removed under the EMC damp.
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5.1.16 Motor Connection for C3 and C4

130BA73T.I0

Hustration 5.23: First terminate the mctor earth, then place motor U, V and W wires into the appropriate termings and tighten. Please
ensure that the outer insulation of the motor cable is removed under the EMC clamp.

38 MG.20.U1.22
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130BAT40.0

lilystration 5.24: First terminate the motor earth, then place mator U, W 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 BC bus terminal is used for DC back-up, with the intermediate circuit being supplied from an external source.

Terminal numbers used: 88, B9

39
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TIRATITAD

Tllsstration 5.27: DC bus connections fer enclosure C3.

Please contact if you require further information.

Tlustration 5.28: DC bus connecticns for enclosure C4.

MG.20.U1.22
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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 B1 82
Terminals R- R+
NB!
Dynamic brake calls for extra equipment and safety considerations. For further information, please contact .

1. Usecable clamps to connect the sonéen Lo the metal cabinet of the requency converter and to the decoupling plate of the brake resistor, m
2. Dimension the cross-section of the brake cable to match the brake cument.

NB!

Voltages up to 975 V DC{@ 600 V AC) may ocour between the terminals.

1I0HATIING

M328AT210

Tlustration 5.29; Brake connection terminal for B3.

IBustration 5.30: Brake connection terminal for B4,

MG, 20.U1.22 41
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13ERATIANG

[llustration 5.32: Brake connection termanal fior Ca.

Igstration 5.31: Brake connection terminal for €3,

HB!
If @ short cirowt in the braks 1GBT occwrs, prevent power dissipation in the brake resistor by using a mains switch or contactor to

disconnect the mains for the requency converter, Only the frequency converter shall control the contactaor.

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

wentilation shots,
Do not cover ventilation slots and grids.

5.1.19 Relay Connection

To set relyy output, see par. group 5-4* Relays. Mo o1 -02 miake (normally open)
01-03 break (normally dosed)
04-05 | make (normally open)
04 -06 |break (normally dosed)

42 MG.20.U1.22
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130BA215.10

130BA025.12

Terminals for relay connection Terminals for relay connection
(42 and A3 enclosures). (A5, Bl and B2 enclosures).

1308A351.12

Tlustration 5.33: Terminals for relay connection (C1 and C2 enclosurnes),
The relay connections are shown in the cut-out with relay plugs (from the Accessory Bag) fitted.
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130BAT4T. 10

Tlystration 5.34: Terminals for relay coanections for B3. Only one relay input is fitted from the factory. When the second relay is neaded
remove knock-out.

130BAT48.10

Hlustration 5.35: Terminaks for relay connections for B4,
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130BATA21D

i

Ilustration 5.36: Terminals for relay connections for C3 and C4. Locatec in the upper right comer of the frequency converter.
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5.1.20 Relay Output

Relay 1 Relay 2
- Terminal 01: comman = Terminal 04: common
- Terminal 02: normal open 240 V AC =  Terminal 05; normal opan 400 V AC
= Terminal 03: normal closad 240 v AC = Terminal 0&: normal closed 240 v AC

Relay 1 and relay 2 are programmed in par. 540 FAunclion Relay,
par. 5-41 O Deley, Reday, and par, 5-42 OFF Deday, Relay.

IIORADAT. 15

ety ! e _—
Additional relay outputs by using option module MCB 105, i}

Talvs, 1A

ware) *

o

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 terminaks, pleasa see chapter, How fo programme he frequency comertar,
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5.1.22 Access to Control Terminals

Al terminals to the control cables are located underneath the terminal cover
on the front of the frequency converter. Remove the terminal cover with a
screwdriver,

Remowe front-cover to acocess control terménals, When replacing the front-
coder, please ensure proper fastening by applying a torque of 2 Nm.

liksstration 5.37: Access to control terminals for A2, A3, B3, B4, C3
and C4 enclosures

Tihustration 5.38: Access to control terminals for AS, B1, B2, C1 and
(2 enclosures

5 Electrical Installation

47
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5.1.23 Control Terminals

Drawing reference numbers:
1. l0-pole plug digital /0,

2, Jpole plug RS-985 Bus,
3. G-pole analog /O,
4, USB connection,

Tlustration 5.39: Contraol terminats (all enclosures)

5.1.24 Control Cable Clamp

1. Use a damp from the accessory bag to connect screen o fre-

guenty converter decoupling plate for control cables. ;

See section entitled Sartfving of Screenedrmoured’ Comtrol Cabdes for -g
the corredt termination of control cabbes.

/

Tlustration 5.40: Control cable clamp.




Automation VT Drive FC322 M
Instruction Manual & Electrical Installation

5.1.25 Electrical Installation and Control Cables
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Iluestration 5.41: Diagram showing all electrical terminals, (Terminal 37 mresent for units with Safe Stop Function only.)
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Terminal number Terminal description Parameter number Factory default
14243 Terminal 142+ 3-Relayl 540 No operation
44546 Terminal 4+5+6-Relay2 5-40 Mo operation
12 Terminal 12 Supply - +24V DC

13 Terminal 13 Supply = +24V DO

18 Terminal 18 Digital Input 510 Start

19 Terminal 19 Digital Input 5«11 No operation
20 Terminal 20 # Comman

7 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 514 No operation
33 Terminal 33 Digital Input 515 No operation
37 Terminal 37 Digital Input - Safe Stop

42 Terminal 42 Analog Output &-50 Spead O-HighLim
53 Terminal 53 Analog Inpaut 3-15/6-1*/20-0* Reference
54 Terminal 54 Analog Input 3-15/6-2420-0* Feadback

Table 5.5: Terminal connections

Very long contral cables and analog signals may, in rane cases and depending on stallation, result in S0/60 Hz earth bops due to noise from mains

supply cables,

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

NB!

Contred cables must be screened/armoured.,

5.1.26 How to Test Motor and Direction of Rotation

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

l Mote that unintended motor start can ooowr, ensure no personmel or equipment is in danger!

Hlgstration 5.42:

50

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

-
]
Mad |

L TTHET]

INustration 5.44;
Step 3: Insert the other end in terminal 12 or 13, (Note:
For units with Safe Stop function, the existing jumper be-

Hliustration 5.43:
Step 2: Insert one end in terminal 27 using a suitable ter- bween bermingl 12 and 37 should not be removed Tor the
minal screwdriver. (Note: For units with Safie Stop function, unit to be able to runf)

the existing jumper bebween terminal 12 and 37 should not
be removed for the unit to be abdeto runl)

NS .
NS Ibustration 5.46:
Illustration 5,45: Step 5: By pressing the [Hand on] button, the LED above

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

this state the motor should not rotate, Press [0ff] 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,

llustration 5.47: Tilustration 5.48:

Step 6: The speed of the motor cen be seen in the . It can Step 7: To move the cursor, use the left = and right = armow
b adjusted by pushing the up & and down ¥ arrow but- buttans. This enables changing the speed in larger incre-
tons. ments.
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Ilustration 5.49:
Slep B: Press the [Of] button to stop the motor again.

Tustration 5.50:
Step 9: Change two motor wires if the desined rotation of
direction Is not achseved.

Remowve mains power from the frequency converter before changing motor wires,

5.1.27 Switches 5201, 5202 and S801

Swatches 5201 (Al 53) and 5202 (A 54) are used to select a curment (0-20
mAj) or a voltage {0 to 10 V) configuration of the analog input terminals
53 and 54 respectively.

Swatch 5801 (BUS TER.) can be used to enable termination on the RS-485
peort (terminals 68 and 69).

Please nabe that the switches may be coverad by an option, if fitbed,
Default setting:
5201 (Al 53) = OFF (voltage input)

S202 (Al 54) = OFF (voltage input}
SBOY (Bus termination) = OFF

52
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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 fodlow these steps. Ensure

that irequency converter and motor are connechsd, and power is applied to frequency comerber,

5 Electrical Installation

MB!
‘ & Before power up ensure that connected equipment |s ready for use.

Step 1. Locate motor name plate

The motor is either star- (¥) or defta- connected (4). This informaticon is located on the motor name plate data.

lllustration 5.52: Motor name plate example

Step 2. Enter motor name plate data in following parameter
list.

To access list first press [QUICK MENU] key then select “Q2 Quick Setup™.

1. Maotor Power [KW] par. 1-20

or Molor Power [HP] par, 1-21
2, |Motor Voltage par. 1-22
3. Motor Frequency par, 1-23
4. [ Mator Current par. 1-24
5. Motor Nominal Speed par. 1-25

Tabde 5.6: Motor related parameters

Step 3. Activate Automatic Motor Adaptation (AMA)

Performing AMA ensures best possible pefformance. 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 sat Terminal 27 par. 512 to Mo apealion (par. 512 [0])

2. Press [QUICK MENU], select "2 Quick Setup”, scrofl down to AMA par, 1-29,
3. Press [OK] to activate the AMA par. 1-29,
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4,  Choose behween compéete or redwced AMA. If sine wawve filter i5 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 idicates If AMA s in progress.
Stop the AMA during operation

1, Press the [OFF] key - the frequency converter enters inko akarm mode and the display shows that the AMA was lerminated by the user,
Successful AMA

1. The display shows "Press [OK] to finsh AMA",

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

Unsuccessful AMA
1. The frequency converter enters into darm mode, A description of the alarm can be found in the Trowbieshooting section.

2. 'Report Value” in the [Alarm Log] shows the last measuring sequence carmed out by the AMA, before the frequency converter enberad alarm
mode. This number along with the description of the alarm will assist troubleshooting, If contacting Danfoss Service, make sure to mention
rumber and alarm description.

NB!
Unsuccessful AMA is often caused by incomectly entered motor name plate data or too big difference babween the motor power soe
and the frequency converter power sire,

Step 4. Set speed limit and ramp time

S desirac Nk Tev spesd. . cmp e, c T T TS
Mator Speed High Limit par. 4-13 or 4-14
Minimum Refergnce | 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

54 MG.20.U1.22
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6 Commissioning oplication Examples

6.1 Quick Setup
6.1.1 Quick Menu Mode

The GLCP provides access to all parameters Bsted under the Quick Menus, To sat parameters using the [Quick Menu] button:
Pressing [Quick Menu] the list indicates the different areas contained in the Quick men,

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 bebween Genen Seftings, Open Loop Setltings and Oosed Loao Seitings,
It is recommended to do the sat-up in the order Ested,

a0 and A = P Designaion [Units]

(e g 001  Language

laimppenonatibens & 120 Mator Power (kW]

22 usch Senip 1-22  Mator Voltage: ™

D Furicklt Selopa 1-21  Mator Frequancy [Hz]

AT 124 Mator Current 141

Hlustration 6.1: Quick Menu view, 1-25  Motor Nominal Speed [RPM]

341  Ramp 1 Ramp up Time sl
3-42 Ramp 1 Ramp down Time [s]
411  Mator Speed Low Limit [RPM]
413 Motor Spead High Limit [RPM]
1-20  Automatic Motor Adapation (AMA)

Tabde 6.1: Quick Setup parameters. Please see saction Commoniy Lsed'
Parameters - Explanations

If Ao Cperation is selected in terminal 27 no connection o +24 V on terminal 27 & necessary to enable start.
If Coast frverse (factory default value) is selected in Terminal 27, a connection to <24V s necessary to enable start,

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

Terminal 1B = start/stop par. 5-10 [B] Sart

Terminal 27 = No operation par. 5-12 [0] Mo agperalion (Default coast

z 5 5
(i3] 8 19127 |26 32 53] 29 37| -
2 o] ] [T Ceie .E-"f"
Far. 5-10 Dvgtad fnpest,. Terminal 18 = Start (default) _!II.III_‘IE-I{_,‘;‘:J_C;CLGSE
Par, 5-12 Digita Inpwsl, Terminal 27 = coast inverse (default) ] -._'-1 :'
ErT " Sale St

6.2.2 Closed Loop Wiring

Terminal L2 f13: +24Y DC

Terminal 18: Start par. 5-18 [8] Start (Default)
Terminal 27: Coast par. 5-12 [2] coast imerse (Default)

Terminal 54: Analog Input

L1-L3: Mzins terminals
U,V and W: Moltor terminals

56

SearSiop
i
Illustration 6.2: Terminal 37: Availabke only with Safe Stop
Function!
P g vw 2 e m | g
O — ] P s
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6.2.3 Submersible Pump Application

The system consists of a submersible purmp controlled by a Danfoss Automation VT Drive and a pressure transmitter. The transmitter gives a 420 mA
feedback signal to the Automation VT Dive, which keeps a constant peessure by controlling the speed of the pumip, To design a drive for a submersible
pump application, there are a few important issues to take inko consideration. Therefore the drive used must be chosen according bo mator current.

1. The motor is a so called “Can motor” with a staindess steel can between the rotor and stator, There is a langer and a more magnetic resistant
alr-gap than on a normal maotor hence a weaker field which results in the maotors being designed with a highar rated current than a norm motor
with similar rated power.

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

3. The motor reactance is nonlinear in submersible pump motors and therefore Automatc Motor Adaption (AMA} may not be possible. However,
normally submersible pumps are operatad with very long mator cables that might eminate the nonfinear motor reactance and enable the drive
b perform AMAL IF AMA fails, the motor data can be set from parameter group 1-3* (see molor datasheet). Be aware that if AMA has succeaded
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 conside-ations to oplimize system performance.

4. It is important that the system is operated with a minimum of wear and tear of the pump and motor, A Darfoss Sine-Wave filter can kwer the

motor insulation stress and increzse lifetime (check actual motor inswlation and the frequency converter du/dt specification), It is recommeanded
to use & filter to reduce the need for service.

5. EMC performance can be difficultto achieve due to the fact that the special pump cable which is able to withstand the wet conditions in the well
nammally s 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 alsa 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 mator at nominal power.

To prevent damage to the thrust bearings of the pump, It is important to ramrp the pump from stop to min, speed as quick as possible. Wall-known
manufacturers of submersible pumps recommend that the pump s 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 amp
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 @ stop situation,

Pipe-Fill mode can be enabled to prevent water hammering. The Danfoss frequancy converter ks capable of filling wertical pipes using the PID controller
to slowdy ramp up the pressure with 3 wser specified rate (units/sec). If enabled the drive will, when it reaches min. speed after startup, enter pipe fill
made. The pressure will siowly be ramped up until it reaches a user specified Filled Set Point, where after the drive astomatically 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- 3
efs.} "
Parameters:
Motor Rated Power Par. 1-20 f par, 1-21
Motar Rated Voltage Par. 1-22
Mator Current Par, 1-24
'Motor Rated Speed Par, 1-28

Erabe Reduced Automatic Motor Adaptation (AMA in par, 1-23)

NE!
Nk the analog input 2, (terminal (54) format must be
set to mA. (switch 202).
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Mim, Reference

Max. Raferance

Tnitial Ramgp Up Tirme
Final Ramp Down Timea
Mormal Ramp Up Time
MNormal Ramp Down Times
Mokor Hin. Speed

Motor Max. Speed

Use the "Closed Loop™ wizard under "Quick Menu_Funtion_Setup”, to easily set w the feedback settings in the PID controller,

Par. 3-01
Par. 3-02
Par. 3-84
Par. 3-88
Par. 3-41
Par. 3-42
Par. 4-11
Par. 4-13

(30 Hz)

(50460 Hz)

{2 sec.)

(2sac)

{8 sec. depending on size)
(8 sec. depending on siza)
(30 HzZ)

(50460 Hz)

Pipe Fill Mode
Pipe: Fil Enabile Par. 29-00
Pipe Fill Rate Par, 20-04 (Feedback units/sec. )
Filbed Sek Point Par, 2005 {Fesdback units}
Speed E
Pipe Fill Vertical Pipes =
[-<]
Max, speed E
-
T—Closed loop
ik ;FIH rate unit/sec.
H““J-Inirul ramp
| |
Filled setpoint Tiere =
58 MG.20.U1.22




Automation VT Drive FC322
Instruction Manual M 7 How to Operate the Frequency Converter
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. Wumeric Local Cantrol Panel (MLCP), see 6.1.3
3. R5-85 serial communication or USS, both for PC connection, see 6.1.4
If the frequency converter is fitled with feldbus 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 s divided into four functional groups:
1. Graphical display with Status fines.
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 Eghs (LEDs).

Graphical display:

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

Display lines:
a.  Status line: Status messages displaying lcons and graphics. | f
b, Line 1-2: Operator data Enes displaying data and variables de-

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

¢, Status line: Status messages displaying text,
The display is dividad 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/Wadming,

The number of the Active Set-up (selected s the Active Set-up in par. 0-10) is shown, When pregramming in anothes 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 1o 5 varables with related unit, regardiess of status, In case of alarmiwarning, the waming is shown instesd of the variables.

It i 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,

Saveral 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”, "03-11 Display
Settings”.
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Each value | measurement readout parameter selected in par. 0-210 to par. D-24 has its own scale and number of digits after a possible decimal point.
Larger numernic values are displayed with few digits after the decimal posnt.

Ex.: Current readout

5.25A; 15.2 A 105 A

Status display I

This read-out state s standard after start-up or Initialzation,

Use [TNFO] ta obtain information about the valug/measuremant linked to
the displayed operating variables (1.1, 1.2, 1.3, 2, and 3).

Sew 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 ane shown in medium size.
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Status display 11

See the operating variables (1.1, 1.2, 1.3, snd 2) shown in the display in
this llustration, (¥
In the example, Spead, Motor current, Motor power and Fregquency ane -
selected as variables in the first and second lines.

1.1, 1.2 and 1.3 are shown in small size. 3 is shown in large sive,

Status display ITI:
This state displays the event and action of the Smart Logic Contrel, For s | S
further information, see section Smart Logic Comtrol i S il §
St 1} off @ jo¥) =
Wb -
Dier -
Bt e B
Bottam section
always shows the state of the frequency converter in Status mode. o < i
an i LTS i 3
Display contrast adjustment

Press [status] and [ & ] for darker display
Press [status] and [ W ] for brighter display
Indicator lights (LEDs):
If cestain threshold values are exceaded, the alarm and/or warning LED kghts up. A status and alarm text appear on the control panel.
The On LED is activated when the frequency converter receives power from meins voltage, & DC bus termingl, or an external 24 V supply. AL the same
time, the back light is on.
. Green LEDJOn: Controld section is warking.

- Yellow LED/Warn.: Indicates a waming.

¥

1
AT
-; L N

= Flashing Red LED/Alarm: Indicates an alarm, Nowen

GLCP keys

Menu keys

The menu keys are divided into functions. The keys below the display and
indicator lamps are used for parameter set-up, including choice of display
indication during normal operation.

]
if

61

=
P
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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 kne readouts, 4 line readouts or Smart Logic Control.

Use [Statws] 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 quck set-up of the frequency converter. The most common functions can be programmed here.

The [Quick Menu] consists of:
- QL: 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. Incheding variable
torgue, constant torque, pumps, dosing pumgs, well pumps, booster pumps, mixer pumps, aeration blowers and other pump and fan applications.

Amaongst other features it also includes paramesers for selecting which variables to display on the LCP, digital preset speeds, scaling of analog references,
closed bocp singhe 2one and multi-rone applications and specific functions related to waber and wastewaber applications.

The Quick Menu paramaters can be accessed immediately unless a password has been created via par. 0-60, D-61, 0-55 5 0-66.
It is possible to switch directly between Quick Menu mode and Main Menu made,

[Main Menu]

s wsed for programming all parameters.

Thi Main Menu parameters can be accessed immediately unless a password has been created via par, 0-60, 061, 0-65 or 0-66. For the majority of water
and wastewater applications it ks not necessary to access the Main Menu parameters but instead the Quick Menu, Quéck Setup and Function Setups
provides thie simplest and quickest acoess bo the typical required parameters.

It Is possibie to switch directly between Main Menu mode and Quick Menu mode.

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

[alarm Log]

deplays an Alarm list of the five latest alarms (numbered A1-A5). To obtain additional details about an alarm, usa the arrow keys to manoeuwvre o the
alarm number and press [OK]. Information is displayed about the condition of the Mequency converter before it enters the atarm mode.

[Back] [Infa]

reverts to the previows step or layer In the navigation structure. displays information about a command, sarameter, or function in any
[Cancel] display window, [Infa] provides detailed information when needed,

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

been changed,

6‘2 MG 20.U1.22
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Navigation keys
The lour navigation arrows are used to nivigate between the different /"‘ ,\_H = J%\
3 S,

WIS

choboes available in [Quick Menu], [Main Menu] and [Alarm Log].
Lse the keys to move the cursor, P

\
-y )'
[oK] X\/_ . vxf/A\ \"-. .
is used for choosing a parameter marked by the cursor and for enabling
the change of a parameter, |

r-J\_ % ? )

Operation keys
for local controd ane found at the bottom of the controd panel.

0

=

z"' '\ I/ raln /" '\l
| | |

S / "“-x /' '\ .f o o

TEAPD 1

[Hand on]
enabes control of the frequency converte: via the GLCP, [Hand on] also starts the mator, and it is now possible to give the motor speed reference by
means. of the arrow keys. The key can be Enabled[1] or Disabdad [0] via par. 040 [Hand on] Key on LCP. 7
The following control signals will still be active when [Hand on] is activated:
«  [Hand on] - [Of] - [Auto on]

. Reset

+  Coasting stop inverse {maotor coasting to stop)
. Reversing

»  Set-up select Ish - Set-up select msh

«  Stop command from serial communication

+  Quick stop

= DG brake

& External stop signals activated by means of controld signals or a serial bus will override a "start” command via the LCP,

[Off]

stops the connected motor. The key can be Enalvad’[1] or Oisabled [0] via par. 041 FORT key an LCP. 1T no external stop function is selected and the
[Off] key & inactive the motor can only be stopped by desconnecting the mains supply.

[Auto on]

enabes the frequency corverter to be controlled via the control terminals andfor serial communication, When a start signal is applied on the control
terminals andjor the bus, the frequency converter will start. The key can be Emabiag’[1] or Disabied [0] via par, 0-42 fdwio onj key on LOP,

MB!
An acthve HAND-OFF-AUTD signal via the digital inputs has higher priority than the control keys [Hand on] - [Auto on].

MG, 20.U1.22 63
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[Reset]

Automation VT Drive FC322
Instruction Manual

s wsed for resetting the frequency comverter after an alarm (Lrip), The key can be Enabiad[1] or Disabiad [0] via par. 043 Reset Keys on LOP,

The parameter shortcut

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

7.1.2 How to Operate Numeric (NLCP)

The following Instructions are valid for the NLO® (LCP 101).

The control panel is divided into four functional groups:
i Rumeric display.

2. Menu key and indicator ights (LEDS) -changing parameters and
switching between display functions.

3. Mavigation keys and indicates lights (LEDS),
4. Operation keys and indicator lights (LEDs),

NB!
Parameter copy Is not possble with Mumeric Local
7 Controd Paned (LCP101).

Hhsstration 7.1: Numerical LOP (NLCP)

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

= Yeliow LED/Wm.: Indicates a waming,
*  Fashing red LED/Alarm: Indicates an alarm,
Menu key

Select one of the following modes:
- Status

+  Quick Setup
. Main Menu

Main Menu
Is wsed for programming all parameters,

Select one of the following modes:

Status Mode: Displays the status of the frequency converter or the ma-
tor,

If an alarm ocowrs, 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.

,22.8 ]

Tllustration 7.2: Status display example

A

Tllustration 7.3: Alarm display exampla

MG 20.U1.22
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The paramseters can be accessad immediately unless a password has been created via par. 0-60 Main Manw Passworg, par. 0-61 Access fo Main Manw
WD Parssword, par, O-65 Personal Menu Password or par, 0-66 Access o Personad Menu wie Password,

Quidk Setup is used to set up the frequency converter using only the most essential parameters,

The parameter values can be changed wsing the up/down arrows when the valee & Mashing.

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

Seledt the parameter group [xoi-__] and press [0K]

Seledt the parameter [__-ux] and peess [OK]

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

Seledt the wanted data value and press. [CK]

Navigation keys
[Back]
for stepping backwards

I 1

Arrow [4] [¥]

keys are used for manoeuvring between parameter groups, parameters
and within parameters

[OK]

I5 used for choosing a parameter marked by the cursor and for enabling
the change of a parameter.

Inystration 7.4: Display example

Operation keys -
Keeys for Iocal control are found 3t the botiom of the contral panel, PN A i 7
| S 1T B it I | ] 1
'-k y .__H __.__. SR, "'--\._.-'
IHustration 7.5: Operation keys of the numerical LCP (NLCP)
[Hand on]

enabes control of the frequency comerter via the |, [Hand on] also starts the motor and it i now possible to enter the motor speed data by means of
the armow keys. The key can be Enabed'[1] or Désabiad [0] via par. 0-40 [Hand on] Kay on LCP.

Extemal stop signaks 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] - [O#f] - [Auto on]

»  Reset

»  Coasting stop inverse

+  Reversing

*  Set-up select Isb - Set-up select msb

= Stop command from serial cormmunication

*  Quick stop
= DC brake
[off]

stops the connected motor, The key can be Enalvad [1] or Déisabied [0] via par, 0-41 fo07 Key on LEP.
If no external stop function is selected and the [OFf] key is Inactive the motor can be stopped by disconnecting the mains supphy.

[Auto on]
enabes the frequency converter to be controfled via the control terminals and/or serial communication. When a start signal is applied on the control
terminals andfor the bus, the frequency converter will start, The key can be Snabied[1] or Disabied (0] via par. 0-42 fdwio onf Key on LCF.
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NB!
l & An acthve HAND-OFF-AUTO signal via the digstal inputs has higher priority than the contral keys [Hand on] [Auto on].

[Reset]
s wsed for resetting the frequency converter after an alarm (Lrip), The key can be Snabied [ 1] or Disadiad (0] via par. 0-43 fReset] Key on LOP,

7.1.3 Changing Data

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

2. ee[4]and [¥] keys keys to find parameter group to edit.
3. Press [OK] key,

% use[4]and [¥] keys to find parameter to edit.

5 Press [OK] key.

& Use[4]and [¥] keys o select comect parameter setting. Or, to move to digits within a number, use keys. Cursor indicates digit selected to
change. [ 4] key increases the value, [ ] 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

1 the selected parameter is @ bext value, chandgs the text value by means
of the upydown navigation keys.

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

lustration 7.6: Display example.

7.1.5 Changing a Group of Numeric Data Values

If the chosen parameter represents a numseric data value, change the

chosen data value by means of the [+] and [*] navigation keys as well W&ﬁ i
as the upfdown [& ] [ ¥ ] navigation keys, Use the =] and [~ ] navigation [T —— 2
keys to move the cursor horizontally. -

LB, S

Illustration 7.7: Display example,

Use the up/down navigation keys to change the data value. The up key
enkorges the data value, and the down kiy nedices the data value, Place
the cursor on the value to be saved and press [0K].
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llustration 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 Molor Volttage and
par. 1-23 Motor Frequency.
The parameters are changed both as a group of numeric data values and as numeriz data values infinitely variably,

7.1,7 Read-out and Programming of Indexed Parameters

Parametes ane indexed when placed in a rolling stack.
Par. 15-30 Alsrm Log: Error Codfeto par, 15-32 Alrn Logr Temecontain 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 Presal Reference as another example!

Choose the parameter, press [OK), and use the up/down navigation keys keys to scroll through the indexed valees, 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 abot.
Press [Back] to leave the parameter,

7.1.8 Tips and Tricks

* For the majority of wate: and wastewater applications the Quck Menu, Quick Setup and Function Setups provides the simplest
and quickest access to gl the bypical parameters requined,

- Whenever possible, perfarming an AMA, will ensure best shalt performance

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

- Under [Quick Manu)] anc [Changes Made] all parameters that have been changed from factory settings are displayed

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

- For service purposes it & recommenced to copy all parameters to the LCP, see par 0-50 for furthes information

Table 7.1: Tips and tricks

7.1.9 Quick Transfer of Parameter Settings when using GLCP

Onee the set-up of a frequency converter is complete, it is recommended to store (backup) the parameter settings in the GLOP 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. Gotopar. 0-50 LOP Copy

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

All paramzter settings are now stored In the: GLOP indicated by the progress bar, When 100% s reached, press [OX],
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The GLCP can now be connected to anothar frequency converter and the parameter settings copied to this frequency converter.

Data transfer from to Frequency converter:
1.  Gotopar. 0-50 LCP Copy

2. Press the [OK] key
3.  Select "AN from =
4. Press the [OK] key

The paramater settings stoned in the GLCF ane now transferred to the frequency converter indicated by the progress bar, When 100% is reached, prass
[OK],

7.1.10 Initialisation to Default Settings

There are two ways to initialise the freguency 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)

. 14-22 Operation Mode initialises all except:
1. Select par, 14-22 Cperation Mode e

par. 14-50 AAT Fiter
2. Press [OK] par, §-30 Aratoco!
3. Select "Initisfisation” {for NLCP sehect "27) par. 8-31 Addness 7
par. 8-32 Bavd Rate
par. B-35 Minimurm Resportse Delgy
par, 8-36 Max Response Delay

4.  Press [OK]
5. Remove power to unit and wait for display to twm off.

6. Reconnect power and the frequency converter is reset. Note par, 8-37 Maximuen Inter-Char Deay
that first stast-up takes a few mone seconds par. 15-00 Operating Howrs to par, 15-05 Over Loltts
7. Press [Reset] par. 15-20 Historic Log: Event to par. 15-22 Histonc Log: Time

jpar, 15-30 Alarm Log: Error Code lo par, 15-32 Alsmn Log: Time

NB!
‘ & Parameters selected in par, 0-25 My Asrsonal Men, will stay present, with default factory setting,

Manual initialisation

NB!
‘When camying out manual initialisation, serial communication, RF] filter settings and fault log settings are resat.
Removes parameters selected in par. 0-25 My Personal Meny

1. Disconnect from mains and wait until the desplay turns off, T
This parameter initialises all excep:

2a. Press [Status] - [Main Menu] - [OK] at the same time while par. 15-00 Operating Hours
pawer up for Graphical LCP (GLCP) par. 15-03 Fower Lip's
2b. Press [Menu] whike power up for LCP 101, Mumerical Display par. 15-04 Owver Temps

par. 15-05 Over Volts

3. Release the keys after 5 5

4, The frequency comverter ks now programmed according to
default settings

2
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7.1.11 RS-485 Bus Connection

One or more frequency converters can be comected to a controller (or
master) using the R5-285 standard interface, Terminal 68 Is connected
to the P sgnal {TX+, R¥+ ]}, while terminal 6% is connected to tha N signal
(TX-,RX-)

If more than one frequency converter is connected to a master, use par-
allel connactions,

Tllustration 7.9: Connection examgle.

In order to avoid potential equalizing cwrrents in the screen, earth the cable screen via terminal 61, which ks connected to the frame via an RC-lnk.

Bus termination

The R5-485 bus must be terminated by a resisior network at both ends. IF the drive is the first or the last device in the RS-485 loop, set the switch 5801
on the controd cand for ON.

For marne information, see the paragraph Siwfches 5200, 5202, and 5801,

7.1.12 How to Connect a PCto the Frequency Converter

T control of program the frequency converter from a PC, install the PC-based Configuration Tool MCT 10,
The PC s connected via a standard (host/device) USB cable, or via the RS-485 interface as shown in the Design Guide, chapfer How to Install > Instaliation
of ImisE. Connections.

connected to protection earth on the frequency comverter. Usa only isofated laptop as PC connection to the USS connector on the

NB!
& Thie USE connection i gatvanically isolated from the supply voltage (PELV) and other high-voltage terminals, The LISB connection s
frequency converter,

| T 1 |
Mg |

E.}-." .
:J,‘E-““II — [-
A e
Coom ]

LA ,
Z)
Tllsstration 7.10: For contnol cable connections, see section on Contro Famninals,

7.1.13 PC Software Tools

PC-based Configuration Tool MCT 10
All Frequency canverters are equipped with a serial communication port. provides a PC toad for communication between PC and frequency converter,
PC-based Configuration Tool MCT 10, Please check the section on dvaiable Lieratire for detaied information on this tod,

MCT 10 set-up software

70 MG.20.U1.22
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MCT 10 has been designed as an easy to wse interactive tool for setting parameters in our frequancy converters. The software can be downloaded from
the nternet site Mo, comyBusinessdreas DrivesSolutions Softwarecownload/ DOPC+ Sortware+ Frogram, b,
The MCT 10 set-up software will be usaful 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 Mrequency convertar n a3 network

Simple and accurate documentation of frequency converter settings after commissioning,

Expanding an existing network

Future developed freguency comerters will be supported

MCT 10 set-up software supports Profibus DP-VL via a Master class 2 connection. It makes it possibe to on line readfwrite 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. Connect a PC to the unit via USE com port. (Mote: Use a PC, which ks isolated from the mains, In conjunction with the USB port. Failure to do
0 may damage eguipment.)
2, Open MCT 10 Set-up Software
3. Choose "Read from drive”
4,  Choose "Save as”

All pararmaters are now stored in the PC,

Load frequency converter settings:
1. Connect a PC to the frequency converter via USE com port
Open MCT 10 Set-up software

Fi
3. Choosa "Open”- stored files will be skown
4, Open the appropriate file

5

Choose “Write to drive”

All pararmater settings are now transfernad to the frequency converter,
A separate manual for MCT 10 Set-up Software is available: MG I0Rx j

The MCT 10 Set-up software modules
The following modules are included in the software package:

MCT Set-up 10 Software

Setting paramebers

Copy toand 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 usang code number 13081000,

MCT 10 can akso be downloaded from the Internet: WWHCDANMADSS OO, Business Areg. Motion Controd,
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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
Group Title Function
- Operation / Display mwmmudmmmmmmummmqm function of
sHE the LOP bultions and configuration of the LCP display. i
1- Load [/ Motor Parameter group for motor settings.
2= Brakes Parameter group for sefting brake features in the frequency converter,
3- Reference | Ramps Parameters for reference handling, definitions of limitatizns, and configuration of the re-
action of the frequency comverter to changes.
4 Limits / Wamnings Parameter group for configuring limits and wamings.
5= Digitad InfCut Parameter group for configuring the digital inputs and outputs.
[ Anadog InfOut Parameter group for configuration of the analog inputs and outputs,
B- Communication and Optons Parameter group for configuring communications and options.
L Prodibus : Parameter group for P parameters.
- DeviceMet Fieldbus Parameter group for Devi:eﬂet-spe:lﬂ\: parameters.,
13 Smart Logic Parameter group for Smart Logsc Conirol
14 Special Functions Parameter gmup for configuring special rrval:|uv1=.-|'u:‘,I converter functions.
15 Drive Informaticn containing frequency converter information such as operating data,
mﬂmﬂ mﬂmrum and software versions.
1& Data Readouts Parameter group for data read-outs, e.g. actual references, voltages, control, alarm,
waming and stalus words. )
16 Info and Readouts This parameter group contains the last 10 Preventiva Maintenance logs.
0 Drive Oosed Loop This parameter group is used for configuring the closed loop PID Controller that contrals
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.
2 Time-based Functions MwmmMMMWMmaMammgg
different-references for working hours/non-working howrs.
25 Basic Cascade Controller Functions Parameters for corfiguring the Basic Cascade Controller for sequence control of multipa
pumps.
26 Anatog 140 Option MCEB 109 Parameters for configuring the Analog 1/0 Option MCB 109,
27- Extended Cascade Control Parameters for configuring the Extended Cascade Contrad,
o Water Application Fundions Parameters for setling water specific functions,
31- Bypass Option Parameters for configuring the Bypass Option

Tabla 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 detalls.) Access the

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

Al digital inpat/output and analog inputyoutput terminals are multifunctional. Allterminais have factory default functicns suitable for the majority of water
applications. but if other special functions are required, they must be programmed in parameter group 5 or 6.

MG, 20.U1.22 73



M Automation VT Drive FC322
8 How to Programme the Frequency Converter Instruction Manual

8.1.2 Q1 My Personal Menu

Parametes defined by the user can be stored in Q1 My Personal Menu,

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

Q1 My Personal Menu

20-21 Satpoint 1
20-93 PID Proportional Gain

20-24 P10 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 o operation.

Q2 Quick Setup
Parameter number and name Unit
0-01 Language :
1-20 Motor Power KW
1-22 Motor Voltage v
1-23 Motor Frequancy Hz
1-24 Motor Current A
1-25 Motor Nominal Spead RPM
3-41 Ramp 1 Ramp Up Time 5
3-42 Ramp 1 Ramp Down Time 5
4-11 Motor Speed Low Limit RFM
413 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 ‘or the majority of water and wastewater applications including variable
torque, constant torque, pumps, dosing pemps, well pumps, booster pumps, mixer pumps, aeration biowers and other pump and fan applications.
Amaongst 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:

3
L
1 L
IHustration 8.5: Step 5: Use the up/down navigation keys to
lllustration 8.1: Step L: Tern on thefrequency converter (On scroll down to i.e. 03-12 Anabg Outputs Press [OK].
LED lights})
i
- Inustration 8.6: Step &: Choose parameter 6-50 Tarmminal 42
Ilustration B.2: Step 2: Press the [Quick Menus] button Clitput. Press [OK].
{Quick Menus cholces appear},
i

Illystration 8.7: Step 7: Use the up/down navigation keys to
select batween the different dhoices. Press [OK].

Nustration 8.3: Step 3: Use the uppdown navigation keys o
scrofl down be Function Setups, Press [OK].

Illustration 8.4: Step 4: Function Setups cholces appear.,
Choose 03-1 Gereral Seftings. Press [OK].
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The Function Sebup paramaters are grouped in the following way:

Q3-1 General Settings
Q3-10 Clock Sattings Q3-11Display Settings ~~ Q3-124r

Q3-13 Relays

0-70 Set Date and Timea 0-20 Display Line 1.1 Small 6-50 Terminal 42 Cutput Relay 1 - 5-40 Function Relay
0-71 Date Format 0-21 Display Line 1.2 Small 6-51 Terminal 42 Output Min Scale | Relay 25 5-40 Function Relay
0-72 Time Format 0-22 Display Line 1.3 Small B6-52 Terminal 42 Output Max Scale | Option refay 7 = 5-40 Function
Relay
0-74 D5T/Summertime 0-23 Display Line 2 Large Dptign relay 8 - 5-40 Function
: i Relay
0-76 DaT/Summiertime Start 0-24 Display Line 3 Large Option relay 9 = 5-40 Function
Relay
0-77 DT /Summertime End 0-37 Display Text 1
0-38 Display Text 2
0-39 Display Text 3

Q3-2 Open Loop Settings

Q3-20 Digital Reference

Q3-21 Analog Reference

3-02 Minimum Reference
3-03 Maximurm Reference
3-10 Preset Reference

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

3-02 Minimum Reference

3-03 Maximum Reference

6-10 Terminal 53 Low Voltage

&-11 Terminal 53 High Voltage

6-14 Terrminal 53 Low Ref/Feedb, Valoe
©-15 Terminal 53 High Ref/Feedb. Value

Q3-3 Closed Loop Settings

Q3-30 Feadback Settings Q3-31 PID Settings

1-00 Confaguration Mode 20-81 PID MormalfInverse Control
2012 Reference/Feedb Unit 20-82 PID Start Speed [RPM]
3-02 Minimum Reference 20-21 Setpoint 1

3-03 Maximum Reference 20-93 PID Proportional Gain
G-20 Terminal 54 Low Violtage 20-34 PID Integral Time
6-21 Terminal 54 High Violtage

G-24 Terminal 54 Low Ref/Feedb Vaue

6-25 Terminal 54 High RefFeedt Value

6-00 Live Zero Timeout Time

&-01 Live Zero Timeout Function

8.1.5 Q5 Changes Made
5 Changes Made can be used for fault finding.

Select Changes madeto get information about:

- the last 10 changes. Use the up/down nawvigation keys to soroll between the last 10 changed parameters,

+  fhe changes made since default setting,

Select Loggings to get information about the dspiay ling read-outs. The information is shown as graphs.
Only display parameters sefected 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 balow 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

20-04 FID Integral Time
20-93 PID Proportional Gain

5-2 Since Factory Setting

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

Araiog Input 53
Analog Input 54

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

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

'Reference

Anzlog Input 53
Motor Current
Frequency

Feedback

Energy Log
Tranding Cont Bin
Tranding 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 mede by pressing the [Main Menu] key. Mustration 6.2
shows the resulting read-out, which appears on the display of the GLCP,
Lines 2 through 5 on the display show a st of parameter groups which
can be chosen by toggling the up and down buttons,

Iflustration 8.8: Display example,

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

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

In the Man Menu mode, the parameters are dvided into groups. Select G i Parameter group:
a parameer group by means of the navigation keys. 7] Ciperation, Display
The following parameter groups are accessible: : Load/Matar
ng pa groups 3 Brakes
3 References/Ramps
4 LimitsWarnings
5 Digital In/Out
L Analog In/Out
B Comm. and Options
9 Profibus :
1 CAN Fieldbus
11 Lon\Works
13 Smart Logic
i Special Functions
15 Drive Information
16 Data Readouts
18 Data Readouts 2
b Drive Closed Loop
21 Ext. Closed Loop
2 Application Functions
23 Time-based Functions
2 Fire Mode
25 Cascade Controller
20 Analog 140 Option MCB 109

Taole B.2! Parameter groups.

After selecting a parameter group, choose a perameter by means of the
navigation keys. | suana T
The middle secticn on the GLCP display shows the parameter number and I“, LT

name as well as the selacted parameter value.
|nu-|u-

——mi#iE

Tllustration 8.9: Display examplhe,

1300PET B

8.2 Commonly Used Parameters - Explanations
8.2.1 Main Menu

The Main Menu inchedes all available parameeters in the Automation VT Drive FC322 frequency converter.
All paramzters are grouped In a logic way with 2 group name Indicating the function of the parameter group.
All pararmaters ane listed by name and number in the section Pavamefer Ooiions in this Instruction Manual,

All paramaters inchuded in the Quick Menus (QL, G2, 93, Q5 and Q6) can be fownd in the following.,
Some of the mest used parameters for Automation YT Drive applications are also explained in the following saction.

For a datailed explanation of all parameters, plaasa refer to the Automation YT Drive FC322 Programming Guide MG.20.W1.22.
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8.2.2 0-** Operation [/ Display

Parameters refated to the fundamental functions of the frequency converter, function of the buttons and configuration of the display.

0-01 Language
Option: 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 manipelated,

[0]*  English Part of Language packages 1 - 4
[14] German Part of Language packages 1 - 4
2 French Past of Language package |
[3) Danish Part of Language package L
C] Spanish Part of Language package |
51 Iralian Part of Language package 1
L] Swedish Part of Language package |
7] Dutch Part of Language package |
(0] Chinese Language package 2
201 Finnish PFart of Language package 1
29 English Us Part of Language package 4
[27] Greek Part of Language package 4
128] Portuguesse Part of Language package 4
[38] Slovenian Part of Language package 3
39 Korean Part of Language package 2
[40] Japanese Part of Language package 2
[41]. Turkish Part of Language package 4
[42] Traditional Chinesa Part of Language package 2
[CE Bugarian Part of Language package 3
[44] Serbian Part of Language package 3
[451  Romanian Part of Langusge package 3
[46] Hungarian Part of Language package 3
(47 Cach Part of Language package 3
[48] Polish Part of Language package 4
(5] Russian Part of Language package 3
(501 Thai Part of Language package 2
(511  Bahasa Indonesian Part of Language package 2
Option: Function:
Select a varlable for display In line 1, left position.
L] Nane Ho display value seected
[EH] Display Text 1 Present contral word
1381 Display Text 2 Enables an Indwvidual test string to be written, for dispiay in the LCP or to be read via serlal com-
musnication.
[39] Display Text 3 Enables an individual text string to be written, for display in the LCP or to be read via serial com-
musnication.
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[83] Date and Time Readout Displays the current date and tipe,

[953] Profibus Warning Word Displays Profibus communication warnings.

[1005] Readout Transmit Error Counter View the number of CAN confrd transmission emors 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 Countar View the number of Bus Off events since the List power-up.

[1013] Waming Parameter View a DeviceNet-specific warmning word. One separate bit |s assigned to every warning.

[1115]  LON Waming 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 WView 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 Ehe mains power consumipton in kWh,

[1600] Controd Ward Wiew the Control Word sent from the frequency converter via the seral communication part in hex
code,

[1601]*  Reference [Unit] Total reference (sum of digitalfanalog/preset/bus/freeze ref.fcatch ux and slow-down) in selected
umit,

[1602]  Reference % Total reference (sum of degital/analog) preset/bus/freeze ref fcatch up and showi-gown) In percent.

[1603] Status Word Present status word

[1605]  Main Actual Vatue [%] One or more wamings in a Hex code

[1604] Custom Readout Views 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] Mokor Voltage Violtage supplied ta the motor.

[1613] Muotor Frequency Motor frequency, ie. the outpul frequency from the frequency converter in Hz.

[1614]  Molor Current Phase current of the motor messured as effective value.

[1615] Frequency [9%] Motor frequency, i.e. the output frequency from the frequency converter in percent.

[1616] Torque [Nm] Present motar load &s o percentage of the rated motor torgue.

[1817] Spead [RPM] Speed in RPM (revolutions per minute) |.e, the mator shaft speed in closad loop based on the entered
mator nameplate data, the output frequency and the load on the frequency converter.

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

[1622] Targue [¥] Shiows the actual torque produced, in percentage.

[1630] D Link Vipltage Intermediate circuit voltage in e frequancy comverter.

[1832] BrakeEnergy/s Present brake power transferred to an external brake resstor,
Stated as an instantaneous value,

[1833] BrakeEnengy/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. Presant heat sink temperature of the frequency comverter. The out-out [Imit is 95 £5 oC; cufting
back in pccurs at 70 £5° C,

[1635] Thermal Drive Load Percentage load of the inverters

[1636] Ire. Mom. Current MNominal current of the frequenty converter

[1637] A, Max, Current Maxamum cumrent of the frequency converter

[1638] 5L Control State State of the event executed by the control

[1639] Contred Card Temp. Temperature of the control carc,

[1650] External Reference Sum of the external reference & a percentage, i.e. the sum of analog/pulse/bus.
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[1652]  Feedback [Unit] Signal value in units from the programmed digital input(s).

[1653] Digi Pot Reference ‘iew the contribution of the digital potentiometer to the actual reference Feedback.

[1854] Feedback 1 [Unit] Wiew tha valus of Feedbach 1. Sae also par. 20-0%,

[1655] Feedback 2 [Unit] View the value of Feedback 2. See also par, 20-0°,

[1656] Feedback 3 [Uinit] View the valus of Feedbach 3. Sea also par, 20-0%,

[1858] PID Output [%] Returns the Drive Closed Loop PID controller output value in pewcent.

[1658] Adjusted Setpaint Displays the actual operating set-point after it is modified by flow compensation. See parameters
25-8%,

[1650] Digital Tnput 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.

[1661] Terminal 53 Switch Setting Setting of input terminal 53, Current = 0; Voltage = 1.

[1652] Analog Input 53 Actual value at input 53 either as a reference or protection value.

[1663] Terminal 54 Switch Setting Setting of input terminal 54, Current = 0; Violtage = 1.

[1664]) Analag Input 54 Actual value at input 54 either as reference or protection valuee,

[1665)  Analog Output 42 [ma] Actual value at cutput 42 in mA. Lise par. §-50 to select the varable to be represented by output
42,

[1666] Digital Dutput [bin] Binary value of all digital cutputs.

[1667]  Freq. Input #29 [Hz] Actual value of the frequency appiied at terminal 29 as a pulse input.

[1668] Freq. Input #33 [Hz] Actual value of the frequency applied at terminal 33 as a pulse input.

[1669] Pulse Dutput #27 [Hz] Actual value of pulses applied to terminal 27 in digial cutput mode,

[1670] Pulse Dutput £29 [Hz] Actual value of pulses applied to terminal 29 in digital cutput mode,

[1671] Relay Output [bin] View the setting of all relays.

[1672] Counter A View the present value of Countar A.

[1673] Counter B View the present value of Counter B,

[1675] Analog nput X30/11 Actual value of the signal an input X30/11 (General Purpase I/0 Card, Option)

[1676]  Analog input X30/12 Actual value of the signal on input X30/12 (General Purpose 1/0 Card. Dptional)

[m?ﬁ Analog output X30/8 [mA] Actual value at autput X30/8 (General Purpose IO Card. Optional) Use Par. 6-60 to select the var-
iabhe to be shown,

[1680] Feldbus CTW 1 Control word {CTW) received from the Bus Master,

[1832] Fieldbus REF 1 Main referénce value sent with control word via the serial commamnications network e.g. from the
BMS, PLC or other master controller,

[1684] Comm. Opticn STW Extended fieldbas communication option status word.

[1685] FC Port CTW L Contrgl woed {CTW) received from the Bus Master,

[L685] FC Part REF 1 Status word (STW) sent tothe Bus Master.

[1830] Alarm Word One or more alarms in & Hex code (used for seral communications)

[1831] Alarm Word 2 One or monz alarms in a Hex code {used for serial communications)

[1ea2] Warmang Word One or more warnings in a Hex code (used for serial communications)

[1693] Warning Word 2 One or more wamings in a Hex code (used for serial communacations)

[1E94] Ext. Status Word One or mane status conditions in a Hex code (used for serial communications)

[1835] Ext. Stahes Word 2 One or more status conditions in a Hex code (used for serial communications)

[1696] Maintenance Word The bits reflect the status for the programmed Preventive Maintenance Events in parameter group
23-1*

[1830] Analog Tnput X42/1 Shows the value of the signal applied to terminal ¥42/1 on the Analog 10 card.

[1831] Anatog Input X42/3 Shows the value of the signal applied to terminal ¥42/3 on the Analog 10 cand.

[1832] Analog Input X42/5 Shows the value of the signal applied to terminal X42/5 on the Analog 10 card.
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[1833] Analog Dut X42/7 [V] Shows the value of the signal applied to terminal X42/7 on the Analog 1/0 card,
[1834]  Analog Out 429 [V] - Shows the valus of the signal apglied to terminal X42/9 on the Analg 1/O card,
[1835]  Analog Out X42/11 [V] Shows the value of the signal applid o terminal ¥42/11 on the Anaiog 10 card,
[2117]  Bxt. 1 Reference [Unit] The value of the reference for xtended Closed Loop Controlier 1

[2118]  Ext. 1 Feadback [Unit] The value of the feedback signal for extended Closed Loop Controler 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 foe extended Closed Loop Controller 2
[2138] Bt 2 Feedback [Unit] - The value of the feedback signal for extended Closed Loop Controller 2

[2138]  Ext. 2 Output [%] The walue of the output from extended Closed Loap Controller 2

[2157)  Ext. 3 Reference [Unit] The value of the reference for extended Ciosed Loop Controlier 3

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

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

[2230]  No-Flow Power The caloulated No Flow Power far the actual operating speed

[2580]  Cascade Status | Status for the aperation of the Cascade Controller [l

[2581]  Pump Status Status for the operation of each individual pumg controlled by the Cascade Controller
[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 3 variable for dsplay In line 1, middie position,
[1662]*  Analog Input 53 The options are the same as those listed for par. 0-20 Dispiay Line 1.1 Smal.
0-22 Display Line 1.3 Small
Option: Function:
Select a variable for dicplay in fine 1, rght position.
[1614] ¢ Motor Current The options are the same as those listed for par. 0-20 Display Line 1.1 Smal,

0-23 Display Line 2 Large

Option: Function:
Select a variable for display in fine 2,
ueis) Freency T options are the same 5 those st fo por. 020 Dy Lie 11 Sl
Option: Function:
[1652] *  Feedback [Unit] The options are the same as those listed for par, 0-20 Désplay Line 1.1 Small
“Select a variable F:nlsﬂw in line 2,
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0-37 Display Text 1

Range: Function:

0* o-0] In this parameter it is possble o 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 Smal, par, 0-21 Dispiay Line 1.2 Smad par, 0-22 Display Line 1.3 Smai| par. 0-23 Display Line
2 Large e par. 0-24 m&u&nmun o v wmu—_ﬁ_m_mim
Use the = and * buttons to move the cursar. When a character is highlighted by the cursor, it can
be changed, Use the 4 or ¥ buttons on the o change 3 character, A character can be inserted by
placing the cursor between twa characters and pressing & or 7.

0-38 Display Text 2

Range: Function:

0* fo-01 In this paramater it is possible to write an individual text string for display in the o to be read via
serial communication. 1f to be displayed permanently select Display Text 2 in par. 0-20 Display Line
1.1 Smail, par. 021 Désplay Line 1.2 Small, par, 0-22 Display Line 1.3 Sma) par. 0-23 Display Line
2 Lamgeor par. 0-24 mm: Large. Use the & or ¥ buttcns on the (o change a character.
Use the < and » buttons 1o move the cursor, When a character is highlighted by the cursor, this.
character can be changed, A character can be instrted by placing the cursor betwesn two characters
and pressing & or ¥.

0-39 Display Text 3

Range: Function:

o f0-0] In this parameter It is possble to write an individual text string for display in the or to be read via
serial communication. If to be desplayed permanantly select Display Text 3 in par. 0-20 Display Line
1.1 Smalipar. 0-21 Display Line 1.2 Smal, par. 0-22 Display Line 1.3 Sma, par, 0-23 Display Line
2 Largeox par. 0-24 Disly Line 3 Large, Use the & or ¥ buttcns on the to change a character,
Use the < and ™ buttons 1o move the cursor, When a character is highlighted by the cursor, this
Sorecior s b chuntl charcer oo e Wb by loiog oo fbkncn o S

and pressing & or ¥.
0-70 Set Date and Time
Range: Function:
2000-01-01  [2000-01-01 00:00] Sets the date and time of e internal dlock. The format to be wsed Is set in par. 0-71 and 0-72.
000 - NBI
2098-12-01 This parameter does not display the actual tme. This can be read in par, (-89,
2359 The clock will not begin counting untif a setting different from default has been

0-71 Date Format

|

Option: Function:

[oy* YYYr-MM-DD Sets the date format to be used in the LCP.
1] DO-MM-YYYY Sets the date format to be used In the LCP.
2] MMDDAYYY 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 .
[o] * M4 h
m 12h

0-74 DST/Summertime

Option: Function:
i e S L S e
'&mmmwrwm=m-h:pnn-ﬁ D5TySummertime Startand par. 0-77 D5T/Summer-

e Enel
[o1* Off
2 Marual
0-76 DST/Summertime Start
Range: Function:
 Application  [Applcation dependant] Sets the date and time when summertime/OST starts. The date is programmed in the format se-
- dependent® lected in par. 071 Date Format

0-77 DST/Summertime End

Range: Fu nction:
Application  [Appication 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*

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

1-00 Configuration Mode

Option: Function:

[oy* " Open Loop Motor speed is determined by applying a spéed reference or by setting desired speed wher in Hand
S PID con .. ':'_'n:igiri : : mlu =

31 Closed Loap Mator Speed will be determined by a reference from the built<in PID controller varying the mator
speed ac part of a closed loop contral process (e.g, constant prescure or flow), The PID controller
marst be configured in par. 20-** or via the Function Setups acoessed by pressing the [Quick Menus)
buttan.

NB!
This parameter cannot ba changed when motor is running.

NB!
‘When set for Closed Loop, the commands Reversing and Stan Reversing will not reversa the direction of the motor,

1-20 Motor Power [kW]

Range: Function:

Appication  [Application dependant] Enter the nominal motor pawer In kW according to the motor namepiate data. The default value

dependent* correspands to the nomina rated output of the unit. s . :
This parameter cannot be adjusted while the motor s running. Depending on the choices made in
par, 0-03 Regronal Settings, either par, 1-20 Motor Power (kW] or par. 1-21 Motor Power (HP] is

1-22 Motor Voltage
Range: Function:
Apphcation  [Application dependant] Enter the nominal motor vitage accorcing to the motor namepite data, The default value corre-
dependent® spands to the nominal rated output of the unit.
This parameter cannot be adjusted while the motor s runining.

1-23 Motor Frequency

Range: Function:

Application [20 - 1000 Hz Select the motor frequency vaue from the motor nameplate data.For 87 Hz operation with 230/400

deendent* V motors, set the namephte data for 230 /S0 Hz. Adapt par. 4-13 Mofor Speed High Limit
[RPM]and par, 3-03 Mrrimurm Reference to the BT Hz application,

NB!
This parameter cannot b2 adjusted while the motor is running.
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1-24 Motor Current

Range: Function:
Applicaion  [Appication dependant] Enter the nominal motor current value from the motor nameplate data. This data is used for cal-
NB!

This parameter cannot be adjusted while the motor is renning.

1-25 Motor Nominal Speed

Range: Function:
Application  [100 - 50000 RPM] Enter the nominal motor speed value from the mator nameplate data. This data is used for calcu-
NB!

This parameter cannot be changed while the motar is running.

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

 The AMA function optimizes dyramic motor performance by automatcally optimizing the advanced
‘motor parameters par. 1-30 Stator Resistance (Rs) to par. 1-35 Main Reactance (tn)) while the

[0]* Off No function
m Enable complete AMA performs AMA of the stator resistance R, the rotor resistance Ry, the stator leakage reactance Xy,

the rotor heakage reactance Xz and the main reactance X..

[2] Enable reduced AMA performs a reguced AMA of the stator resstance R, in the system only, Select this option if an LC
filter & wsed between the frequency converter and the motor,

Activate te AMA function by pressing [Hand on] after selecting [1] or [2]. See also the section Awomatic Molor Adaplation. After a normal segquence,
the display will read; "Press [OK] to finish AMA®, After pressing the [0K] key the frequency converter is ready for operation,

Nobe:

+  For the best adaptation of the frequency converter, run AMA on a cold motor
= AMA cannol De performmed whike the motor & 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
ko achéeve optimum dynamic motor performance. It may take up to 10 min,, depending on motor power rating.

NB!
fwaid generating external korue during AMA
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NB!

If one of the settings in par. 1-2* Motor Data Is changed, par. 1-30 Stafor Resistance (Rs) to par. 1-39 Mofor Fodes, the advanced
mator parameters, will return to default setting,

This parameter cannot be adjusted while the motor is running

B!
Full AMA should be run without filter only while reduced AMA should be run with filter,

See section: Aoplfication Exampies > Automatic Motor Adapiation in the Deskgn Gulde.

8.2.4 3-0* Reference Limits

Parameters for satting the reference unit, limits and ranges.
3-D2 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 Comfiguration Mode and par. 20-12 ReferenceFeecback Unit, respectively

NB!
This parameter is used n open loop only.

3-03 Maximum Reference

Range: Function:
Apphcation  [Application dependant] Enter the Maximum Reference. The Maximum Reference is the highest value obtainable by summing

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

i
& mwummmmﬂ.
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3-10 Preset Reference

Array [£]

Range: Function:

0.00 % [-100.00 - 100.00 %] Enter whmﬂmmmm}hﬁ_mm using array programming. The
preset reference ks stated as a percentage of the value Refu (par, 3-03 Maximum Reference, for
closed Ioop see par. &14MMML.WWMM select Pre-

set ref. bit 0/ 1/ 2 [16], [17) or [18] for the corresponding digital inputs in parameter group 5-1*
P30 - i 13 (+24N] E
B
g Freset  FEEAIEID E
. o jatoIne — [P 58 BmPeaned ol kit 1] -
- " — 110071500 12 [P S-1axPriet sl bt 1]
11110000 T3 (P51 SmPrrnet e i 2]
#10

SE— T
) 0 100%

3-41 Ramp 1 Ramp Up Time

Range: Function:

Application  [Appication dependant] * Enter the ramp-up time, L&, the acceleration time from 0 RPM to par, 1-25 Mofor Momina/ Speect

dependent* mammmmmmmmmmﬂnmmmm
pir.-l-iﬁﬁmﬂlﬂ‘ﬁlﬁﬂnm Sea ramp-town tme in par. H!Mlmm
Time.

e W_x%%%ﬂ;ﬁlm

|

3-42 Ramp 1 Ramp Down Time

lunge' Function:
Application  [Appécation dependant]  Enter the ramp-down time, L&, the deceleration time from par. 1-25 Mofar Momina! Speed'to 0 RPM,
dependent® Choose a ramp-down Hme sucy that no over-voltage arises in the inverter due to regenerative

in par. 4-18 Current Limit. See mmp-up time in par. 3-11 Ramg 1 Ramp Up Time,

| | tefec . nmorm . par) - 25], .
pard - 42 = Rl Ll
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3-B4 Initial Ramp Time

Range: Function:

0 st [0 =60 5] Enter the knitial ramp up time from 2ero speed o Motor Speed Low Limit, par, 4-11 or 4-12. Sub-
mersible deep well pumps can be damaged by running below minimem 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 Mobor Speed Low Limit,

i : o
- i
Hgh 5
Time:
3-B5 Check Valve Ramp Time
Range: Function:
05k [0 - 60 5] In order to protect ball check valves in a stop situation, the check valve ramp can be utiliced as a

slow ramp rate from par, 4-11 Mofor Speed Low Limit fRPMT or par. 4-12 Mofor Speed’ Low Limit
[z}, to Check Vahe Ramp End Speed, set by the user in par. 3-36 or par. 3-87. When par, 3-85 is
different from 0 seconds, the Check Valve Ramp Time is effectuaced and will be used to ramp down
ﬂ'ﬂmlmmﬁﬂﬂmm Limit to the Check Vabve End Speed in par, 3-86 or par. 3-87.

I
130BA961.10

MNoamal
Ramp
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3-86 Check Valve Ramp End Speed [RPM]
Range: Function:

O[RPM]* [0 - Motor Speed Low Limit [RPM]] Sat the speed in [RPM] below Metor Speed Low Limit where the Check Valve is expected to be closed
and the Check Valve no longer shall be active.

Fpeed 2
[ o
2
Motor Speed o e 3
High g
Monmal
Rarmp
Maotor Speed
L ! .
Chek vahe
End Speed
Ti'r;

3-B7 Check Valve Ramp End Speed [Hz]

Range: Function:
0 [Hz]* [0 = Motor Speed Low Limit [Hz]]  Set the speed in [Hz] befow Motor Speed Low Limit whena the Check Vialve Ramp will no longer be
actve.
Speed E.
&
Matar Speed EperIe :
High o
Horma
Ramp
Motor Speed
Lo
Chieck valve
End Speed
. g
3-88 Final Ramp Time
Range: Function:
0[s]* [0 - 60 [s]] Enter the Final Ramp Time to be used when ramping down from Motar Speed Low Limit, par. 4-11

or 4-12, to zero speed.

Submersibie 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
frosm Motor Speed Low Limdt to zero speed.
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8.2.5 4-** Limits and Warnings

MB How to Programme the Frequency Converter

Spaed E
S
Mator
s Speed . %
Normal
Ramps
Maotor Speed
Low
Imitial Final
Ramp Ramp
Time

Parameter group for configuring Bmits and warnings.

4-11 Motor Speed Low Limit [RPM]

Range:
Appiication [ Application dependant]
degendent®

4-13 Motor Speed High Limit [RPM]

Range: _

Function:

Enter the minimum limit for motor speed. The Mator Speed Low Limie can be set to correspond to
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 [REM],

Function:

Enter the maximum limit for motor speed. The Mator Speed High Limit can be set to correspond to
the manufacturer’s maximum rated motor. The Motor Speed High Limit must exceed the setting in
par. 4-11 Motor Speed Low Limit [REM]. Only par. 411 Molor Speed Low Limkt [RPM] or
par, 4-12 Motor Speed Low Limit [Hz] vl be displayed depending on other parameters In the Main
Menu and depending on default settings dependant on giobal lacation.

Mai, output frequency cannot excesd 10% of the inverter switching frequency (par. 14-01 Sifching Freguency).

Any changes in par. 4-13 Molor Soeed High Limit [RAN T will reset the valee in par. 4-53 Waming Speed High to the same value as sat
in par. 4-13 Motor Spead High Limit [RPM].

8.2.6 5-** Digital In/Out

Parameter group for configuring the digital Input and outpat,

MG.20.UL.22
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5-01 Terminal 27 Made

Option: Function:
o1* Input Defines terminal 27 as a digital input.
[1] Dutput 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

2}!# !H How to Programme the Frequency Converter

Parameters for configuring the input functions for the input terminals.

The digital inputs are used for selecting verious functions in the frequency converter. All digital inputs can be set to the following functions:

Digital input function
No operation

Reset

Coast imverse
Copst and resel inverse
DC-brake inverse
Stop mverse
External interkock
Start

Latched start
Reversing

Start reversing
Jog

Presat reference on
Presat ref bit 0
Presat raf bit 1
Presat ref bit 2

Run Permissivi

Hand start

Auto start

DigiPolt Increase
DigiPot Decreasa
DigiPot Clear

Counter A {up)
Counter A {down)
Reset Counter A
Courtter B {up)
Counter B {down)
Reset Counter B

Sleep Mode

Reset Maintenance Word
Lead Pump Start

Lead Pump Alternation
Pump 1 Interlock
Pump 2 Interiock
Pump 3 Interlock

Select Terminal
[ All *term 32, 33
1) All
{21 Al
3] All
(5] All
[6] All
{7 All
18] All *term 18
L] All
[10} All *term 19
[1i] All
[14] All *term 29
[15) All
[16] All
(17 All
[18) All
[19) Al
[20] All
[21] Al
[22] All
[23] Al
[24] Al
[32 berm 29, 33
[34] All
[36] Al
[52)

[53]

[54

[55] All
[56] All
(571 All
[60] 29, 33
[61} 29,33
[62] All
[63] 29,33
[64] 29, 33
[65] All
[66]

(78]

[120]

[z

[130]

[131]

[132]

All = Terminals 18, 19, 27, 29, 32, X30/2, X30/3, X304, X30/ are the terminals on MCB 101,

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

Al digital mputs can be programmed to these functions:

o] No operation

i Rieset

21 Coast imverse

3 Coast and resat inversa
5] DC-brake inverse

No reaction to signals transmitted to termanal,

Resats frequency converter after a TRIF/ALARM, Not all alarms can be resat.

Leaves motor in free mode, Loges "0 == coasting stop.

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

Resat and coasting stop Inverted Input {NC).

Leaves moter in free mode and resets the frequency converter. Logic 0 == coasting stop and reset,

Inverted input for DC braking (NC),
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[8]

7

[8]

=
[10]

[11]

[14]

[15]

[18]
[17]
[18]

[19]

[201

‘External Interlock

Preset reference on

Preset ref bt 0
Preset ref bit 1
Preset ref bit 2

Freeze ref

Freeze outpul

Stops mator by energizing it witt a DC current for & certain tme peried. Sea par, 2-01 to par. 2-03.
The function is only acthve wher the value in par, 2-02 & different from 0. Logic 0 => DC braking.
Stop Inverted function, Generates a stop funcition when the selected terminal goes from logical level
_‘l't|:| 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 itsell, To ensure that the frequency converter stops,
configure a digital cutput to Torgue owt & sfop [27] and connect this digital
output to a digital imput that is configured as coast.

- Same function as Coasting stop, Inverse, but External Interlock generates the alarm message ‘ex-

temnal fault” on the dispiay when the terminal which Is programmied for Coast Inverse is logic '0°.
muummnmummmmmmmﬂpmm
Extermal Interlock, The alamm 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 Tn-
tariock Time, After applying a sijnal to the input, the resction described above will be deloyed with
the time set in par, 22-00,

Select start for a start/stop command. Logic 1" = start, loglc 0" = step.

(Default Digital input 18)

Motor starts, If a pulse is applied for min. 2 ms. Motor stops when Stap nversa |s activated
Changes direction of motor shalt rotation. Select Logas *1° to reverse, The reversing signal only
changes the direction of rotation. Tt does not activate the start function. Select both directions n
par. 4-10 Motor Spead Direction,

(Default Digital input 19).

Used for start/stop and for reversing on the same wire. Signals on start are not aliowed at the samie
time.

Used for activating jog speed, See par. 3-11,

(Default Digital input 29)

Uised for shifting between extemal reference: and preset reference. It is assumed that- Exemal’
preset [1] has been selected in par. 3-04. Logic '0f = external reference active; logic 1" = one of
the eight presat references Is active.

Enables a choice between one of the eight preset references according to the table below,
Enables a choice between one of the eight preset references according to the table below.
Enables a cholce between one of the esght preset references according to the table below,

Preset ref. bit 2 1 L)
Preset ref. 0 0 0 0
Prizsit ref. 1 '] 0 1
Preset ref, 2 L] 1 0
Priset ref. 3 '] 1 1
Presat ref. 4 1 o L
Preset ref. 5 1 1] 1
Preset ref. & 1 1 0
Presat ref. 7 1 1 1

Freezes actual reference, The frozen reference is now the point of enable/condition for Spead up
and Spead down to be used. If Speed up/down i used, the speed change always foliis amp 2
{ipar. 3-51 and 3-52) in the range 0 - par, 3-03 Mavimum Referance,

Freezes actual motor frequency (Hz), The frozen motor frequency is now the point of enable/con-
dition fior Speed up and Speed down to be used., If Spead up/down is sed, the speed change atways
follows ramp 2 (par. 3-51 and 3-52) in the range 0 - par. 1-23 Molor Frequency:

Automation VT Drive FC322
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21

[22]

(23

[24]

[32]

[34]

(52

53

[54]

[55]

[56]

{59
(&0]
[61]
[62]
{631
[64]
[85]
[66]

Speed up

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

Pulse Input

Ramp bit ¢
Mains failure inverse
Run Permissive

Hand start

Auto start

DigiPot Increase

DigiPot Decrease

Digifot Clear
Counter A {up)
Counter A {down)
Reset Counter A
Counter 8 {(up)
Counter B {down)
Reset Counter B
Sleep Mode

MH How to Programme the Frequency Converter

NB!

When Freeze output is acthve, the frequency converter cannot be stopped via a
fowe “start [13]° signal, Stop the freguency converter via a termingl programimed
figr Coasting knverse [2] or Coast and reset, imerse [3],

For digital control of the upidown speed & desired (motor potentiometer ). Activate this function by
selecting either Freeze reference or Freeze outpul. When Speed up is activated lor less than 400
msee, the resulting refenence will be increased by 0.1 %. If Speed up is activated for mone than 400
msec, the resulting reference will ramp according to Ramp Lin par, 3-41,

Same as Speed up [21].

Selects one of the four set-ups. Set par. 0-10 ddiive Sef-up to Multi Set-up,

Same as Set-up select bit 0 [23]

(Default Digital input 32)

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

Select which ramp to use, Logsc “07 will select ramp 1 while logic ™1" will select ramp 2,
mupir. 14-10 Mams Fadire, Mains failure inverse is active in the Logic "0 situation,

Thee input terminal, for which the Run permissive has been programmed must be logic ™1 before a
start command can be accepted. Run permisshve has a logic "AND' function refated to the terminal
which is programmed for START[8], Jog [14] or Feaze Owipwt [20], which means that in order to
start running the motor, both conditions masst be fulfilled. If Run Permissive i programmed on
mudtiple terminals, Run pemissive needs only be logic '1" on on2 of the terminals for the function
to be cartied out, The degital cutput signad for Run Request (Sia [B), Jog [14] or Freere autpot
[20]) programmed in par, 5-3* Digital cutputs, or par. 5-4* Relays, will not be affected by Bun
& signal applied will put the frequency comverter into Hand maode as if button Hand Onon the LCP
huhqmn‘mdundlnmfﬂnﬁ_mﬂdﬂﬁhmﬁh.rd}mmwﬂ,h
motor will stop. To make any other start commands valid, another digital input must be assign to
Auto Startand a signal appled to this. The Hand dnand Auto Oributtons on the LCP has na impact.
The cifbutton on the LCP will override i Start and Auto Start. Press elther the fHang G or Auto
On button to make Hand Start and Aufo Starf active again. If no signal on neither Mamd Stavt nor
Auto Start, the motor will stop regardiess of any normal Start command applied. If signal applied
to both Hand Start and Auto Start, the function will be Aufo Seart. If pressing the Offbutton on the
LCP the motor will stop regardiess of signals on Hand Start and duto St

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

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

Lises the input as a DECREASE signal to the Digital Potentiomaeter function described in parameater
group 3-9*

Lises the input to CLEAR the Digital Potentiometer reference described in parameter group 3-94
(Termanal 29 o 33 only) Input for increment counting in the SLC countier.

(Terminal 29 or 33 ondy) Input for decrement counting in the SLC counter,

Input for reset of counter A,

(Terminad 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*, Skeap Mode). Reacts on the rising edge
of signal applied!
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(78] Resat Preventive Maintsnance Word Resets all dats n par, 16-96, Preveitiva Maintenance Word, t0.

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

[120] Lead Pump Start: ' Starts/Stops the Lead Pump (controfied by the frequency converter). A start requires that also a
System Start signal has been applied e.q. 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 Aftermation, par. 25-50,

st be set to either Af Comvmand [2] o AP Staging or AP Cormand [3]. Alternation Evenl, par.
25-51, can be set to any of the four options.

[130 - 136] Pumpl Interiock - Pumpd Interlock  Tha function will depend on the setting in par. 25-06, Number of Pumps. If set to Ao [0], then
- Pumpl refeers to the pump conrolled by relay RELAY1 etc. If set to ¥es [1], Pumpl refers to the
pump controfled by the frequency canverter onty (without any of the build in relays imvalved) and
Pump2 to the pumg controfled y the relay RELAY1. Variable speed pump (lead) cannot be inter-
Jocked in the basic Cascade Controfier.

See below table:
Setting in Par. 5-1* Setting In Par. 25-06
[0} Mo [1] Yes
[130] Pump1 Interiock. Controfled by RELAY1 | Frequency Converter control-
' (ondy if not lead pumg) led
; {cannot be interlocked)
[131] Pump2 Interlock Controlled by RELAY2 Controlled by RELAY1L
[132] Pump3 Interlock Controfied by RELAYS Controlled by RELAYZ
[133] Pump4 Interlock Controlled by RELAYY Controlied by RELAYS
[134] Pumps Interlock Controfied by RELAYS Controlled by RELAY4
[135] Pumpé Interlock Controlled by RELAYS Controlied by RELAYS
[136] Pump7 Interlock Controlied by RELAY? ‘Controlled by RELAYS
[137] Pump8 Interlock Controlled by RELAYS Cantrolled by RELAY?
[138] Pumpd Interiock ControSied by RELAYS Contralled by RELAYS
Option: Function:
[o]* Mo Operation Same options and functions as par. 5-1* Oigital fnpues.

5-14 Terminal 32 Digital Input

Same options and functions as par, 5-1*, excoept for Pulse fmod,
Option: Function:
[01*  Nooperation

5-15 Terminal 33 Digital Input

Same options and functions as par. 5-1* Digtal Inputs.
Option: Function:
o No operation

5-30 Terminal 27 Digital Output

Same options and functions as par. 5-3%,

Option: Function:
o]+ Mo operation

5-40 Function Relay
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Aray [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 tealized in an array parameter,

41] Below Reference, low
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[182]  Endof Curve
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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:

105* [1-995] Enter the Live Zers Time-out time period. Live Zem Time-out Time is active foe analog inputs, Le.
terminal 53 or terminal 54 used as reference or feedback sources. IF the reference signal value
mmm%mmnhmmammmmm&m Terminal 53
Low Volage par. 6-12 Termimal 53 Low Current, par. 620 Terming! 54 Low Volage or
par. 6-22 Tavminal 54 Lo Current for a time periad longer than the time set in par. 6-00 Live Zero
Timeout Time, the function selected in par, 601 Live Jaro Timeput Fundhion will be activated,

6-01 Live Zero Timeout Function

Option: Function:

Select the time-out function. The function set in par. 5-01 Live Jero Timeowt Fumction will be acti-
vated If the input signal on terminal 53 or 54 is below 50% of the value in par, 6-10 Termiay 53
Low Voltags par, 6-12 Terminal 53 Low Clrrenf, par. 6-00 Terming' 54 Low Voltage or
par, 6-22 Terminal 54 Low Current for a ime period defined in par. 6-00 Live Jere Timeou! Time.
1f several time-outs ocour smultanaoysly, the frequency converter prioritises the time-out functions
s foflows:

L. par. 6-01 Lve Zep Tandout Function
2. par. B-04 GControf TEneout Function

The output frequency of the frequency converter can be:
= [1] frozen at the present value

= [2] overruled to stop

= [3) overuled to jog speed

*  [4] overnsded to max. speed

+  [5] overruled to stop with subsequent trip

[oy* o

[ Freezs output
121 Stop

21 Jogging

141 Max. speed

[51 Stop-and trip
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Ref Feedback g
. :
Paré-x -
High Reff
Feedb, Value
Par-xx
Low Ref.s
Feadb, Value' q {
1w 5V v vl
Par 6-ux ' Analog Input
Low Voltage'or |
“Low Current’ |
Farg-ux
'High Valtage'or
'High Current’

6-10 Terminal 53 Low Voltage

Range: _ Function:
0.07V*  [Apphcation dependant] mhmmmm.mmmmmmuhmxum
feedback value set in par, 6-14 Terminal 53 Low Ref. Feedt, Valve.

6-11 Terminal 53 High Voltage

Range: Function:

'i&xﬁ'v--i [Applcation dependant]  Enter the high voltage value. This analog input scaling value should corespond to the high refer-
 enceffesdback value set In par. 6-15 Terminal 53 High Ref,/Feedl, Value.

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

Range: Function:

D000 [:999999.999-999999.999 ] Enter the analog input scalig value that corresponds to the Iow voltage/iow current set in
plr.E-il.'I W&?m I-'thndplr 612 Wﬂwm

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

Range: Function:

Awm [-999999.999-990999.000 | Enter the analog input scaling value that cormesponds to the high vobage/high current value set in
depﬂ'lh't‘ par. &-l.t Wﬂ.‘# I’-ﬂmi'and par. 5—13 Wﬂ!ﬂr&m

6-20 Terminal 54 Low Voltage

Range: Function:

D07V [Appicationdependant]  Enter the low voliage vaiue. This analog input scaling value should corespand to the low reference;
] R mmmhw.mrm.ﬁwmmmui

6-21 Terminal 54 High Voltage

Range: Function:

10.00v*  [Application dependant]  Enter the high voltage value. This analog input scaling value should correspond to the high refer-
' ' ' * enca/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: Function:
0.000* [-00P000, 000 - D009, 990 | Enter the analog input scaling value that comesponds to the low voltage/iow current value set in
par. 6-20 Terminal 5¢ Low Voltage and par. 6-22 Terminal 54 Low Clorent.

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

Range: Function:

100.000°  [-999999,999 - 999999.999 | Enter the analog input scalng vaiue that correspands to the high voltage/high current value set in
par. 611 Tenminal 54 High Voltage and par. 6-23 Terminal 54 High Current.

6-50 Terminal 42 Output

Option: Function:
Swlect the function of Terminal 42 a5 an analog current ulput. A motor current of 20 mA corme-
SpOnGS £ T

foy* No operation

[100]*  Output freq. 0-100 £ 0~ 100 Hz, (0-20 mA)

[101] Reference Min-Max : Minienum reference - Maximem reference, (0-20 ma)

[102]  Feedback +200% +-200% to +200% of par, 20-14, (0-20 mA)

[103] Mator cur. O-Imax : 0 = Inverter Max. Current (par, 16-37), (0-20 ma)

[104] Torgue 0-Thim : 0 - Torque limit (par, 4-16), (0-20 ma)

[105] Torque 0-Tnom : 0 - Motor rated torque, ((-20 mA)

[206] Power 0-Pnom : 0 - Motor rated power, (0-20 mA)

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

[107]

[108] Tomue +-160%
[109] Ot frg O-Frnax

[113] Ext, Closed Loop 1 : 0 - L00%, (0-20 ma}

[184] Ext. Closed Loop 2 : 0 - 100%, (0-20 mA)

[115] Ext. Closed Loop 3 : 0 - 100%, (0-20 mA)

[115] Cascade Reference

130] Out frg 0-100 4-20m#A 0= 100 Hz

[131] Reference 4-20ma : Minlmum Reference - Maximum Reference

[12]  Feedback 4-20mA 2 -200% to +200% of par, 20-14 Maximum Reference/Feedb.
[133] Mator cur. 4-20ma : 0 - Inverter Max. Curnent (par. 16-37 fov. Max, Currenl)
(131 Torg.0-im 4-20 mA 110 - Torgue limét (pat. 4-16)

[135] Torg.0-norm 4-20 mA £ 0 - Matar rated torgue

[136]  Power 4-20mA £10 - Motor rated power

137 Speed 4-20mA : 0 - Speed High Limit (4-13 and 4-14)

[13]  Tomgue 4-20n4
(139 Bus ctrl, + 0 - 100%, (0-20 mA)

{140 Bus ctrl. 4-20 mA L0 - 100%
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[141]  Buscirl Lo, + 0 - 100%, (0-20 mA)

[143] Ext. CL 1 4-20maA, 1 0 - 1007

[145] Ext. CL 3 4-20mA 1 - 100%

[150] Out friy O-Frmax 4-20ma

Values for setting the Minimum Reference is found in open loop par. 3-02 Minimum Reference and for dosed loop par. 20-13 Minimum Referencey’
Foedd, - values for madmum reference for open loop i found in par, 3-03 Mamum Reference and for closed loop par, 20-14 Mavmum Reference’
Feegh.,

6-51 Terminal 42 Output Min Scale

Range: Function

6-52 Terminal 42 Output Max Scale
Range: Function:

EXAMPLE 11

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

Range nezded for output = 0-50 Hz

Output signal 0 or 4 mA is needed at 0 Hz (0% of range) - set par, 6-51 Tanmina/ 47 Output Min Scake to 0%
Output signal 20 mA ts needed at 50 Hz (50% of range) - set par, §-52 Terming/ 42 Cutput Max Scaie to 50%
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EXAMPLE 2:

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

Range neaded for output= 0-100%:

Output signal 0 or 4 ma is needed at 0% (50% of range) - set par. 6-51 Tarming/ 42 Cuiput Min Scale to 50%
Output signal 20 ma is needed at 100% (75% of range) - set par. 6-52 Farming! 4 Oulpet Max Scale tn 75%

' =
20 my g
(=1
e,
04 mad -
% 50%: T5% 100%:
i i
200% 086 1008 & 2000

EXAMPLE 3:

Variable value= REFERENCE, range= Min ref - M rof

Range nezded 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 Terming/ 42 Owdput Min Scale to 0%

Output signal 10 mA is needed at Max ref {100% of range) - sat par. 6-52 Termina 42 Sutput Max Scale to 2005
{20 maA 10 mA x 100%=200%).

i -]
-
20 mA, ]
<
[~}
E=]
"
-
10 ma
0/ ma l -
o 100 200%
| 1
Mim ref Max ref Max ref X 20010

8.2.9 Drive Closed Loop, 20-**

This parameter group is used for configuring the closed loop PID Controdler, that contrels the output frequency of the frequency converter.
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20-12 Reference/Feedback Unit
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4] R

[168] "

[7o] s

[171] yin?

[172] in WG

[173] ft WG

OB

[180] HP This parameter determines the unit that is used for the setpoint reference and feedback that the

PID Contraller will use for contralling the outpat 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 Made to enter a setpoint reference that is used by the frequency
essCirll-  essCrrilinit] conwerter's PID Contraller. See the description of par, 20-20 Feadihack Function.
mit*
Hl . =
Setpaint 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 Mormaf [0] causes the frequency converter's output frequency to decrease when the feedback is
b e S : b it i
s
verse 1] causes the frequency converter's output frequency to increase when the feedback is
greater than the setpoint referencs,

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

|n
E
|

20-93 PID Proportional Gain
Range: Function:
200 [0.00 - 10.00 ]
If {Error ¥ Gaén) jumps with a value equal bo what is sat in par. 20-14 Mawimem ReferenceFeedh, the FID controller will ry to change the output speed

equal to what is set in par. 4-13 Modor Spead High Limvt fREMEpar. 4-14 Motor Spead High Limd (Hz]but in practice of course limited by this setting.
The propertional band (error causing cutput to change from 0-100%) can be cabculated by means of the formaula:

{——1—j w (Max Referencel

N8l
Always sat the desired for par. 20-14 Maximum Reference/Fead. before setting the values for the PID controfler in par, group 20-9%,
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20-94 PID Integral Time

Range: Function:
8.00 5" [0.01 - 10000.00 5] Owver time, the integrator a:cumulates & contribution to the output from the PID controller as kong
' 25 there is a deviation between the Reference/Setpaint and feedback signals. The contribution is

proportional to the size of the deviation. This ensures that the deviation (error) approaches zero,
Cuiick 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 becomie urstable,
The value sat, is the time neeted for the integrator to add the same contribution as the proportional
part for @ cortain deviation, i
1 the value is set to 10,000, the controller will act as a pure preportional controller with a P-band
based on the value set in par. 20-93 A1 Praportional Gain. When no deviation is present, the output
from the proportional controlier will be 0.
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8.2.10 22-** Miscellaneous

This growp contains parameters used for manitoring water/ wastewaber applications.

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
"'mmnmmmmmmummmmw
-:'mmq m Sat ’Jepe

2 mmmmmhemﬁrwmm 1400 Configuration Mode),
mmthwmmnuw 1-03 Wmm

©*  of
11 Enabiled

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

NB!

It is important that the par. 4-13 Motor Speed High Limit (RAMT o par, 4-14 Mofor Spead Higlh Limit (Hz]is set to the max. operational
spead of the motar!

It is important to do the Awto Set-up before configuring the integrated P1 Contofler as settings will be reset when changing from Closed
to Open Loop in par, 1-00 Comfiguration Mok

NB!
Carry out the tuning with the same settings in par, 1-03 Torque Oharacteristics, as for operation after the tuning,

22-21 Low Power Detection

Option: Function:
[0]*  Disabled
[1] Enabled If selecting Enabled, the Low Pawer Detection commissioning masst be carried out in order o 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 Lirnit [RPM] o par. 4-12 Motor Speed Low Limit (Hz),
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22-23 No-Flow Function

Option: Function:

[oj* il

11 Sleep Mode

21 Warning Messages in the Local Cantol Panel display (if mounted) and/or signal via a relay or a digital output,

21-24 No-Flow Delay

Range: Function:

105* 11-6005] Set the time Low Power/Lew Speed must stay detected to activate signal for actions. 1F detection
disappears before run out of the timer, the timer will be reset.

21-26 Dry Pump Function

Option: Function:
Low Power Detection must be Enabled (par. 22-21 Lew Power Detection) and commissioned {using
either parameter group 22-3%, No Fiow Fower Tuning, or par. 22-20 Low Fower Auto Sel-ug) In

arder to use Dry Pump Detaction;
@+ of
8] Warning Messages in the Local Contiol Panel display (if mounted) andor signal via a relay or a digital output.
(21 Alarm The frequency converter trips and mator stays stopped until reset.

31 ‘Manual Reset Alarm

22-27 Dry Pump Delay
Range: Function:
105 [0- 600 5] Defines for how long the Dy Pump condition must be active before activating Warning or Alarm

22-30 No-Flow Power
Range: Function:

0.00kW* (0.0 - 0.00 kW] Read out of calculated No Flow power at actual speed. If power drops to the display vakue the
fraquency converter will consider the condition as a No Flow situation.

21-31 Power Correction Factor

Range: Function:

100%*  [1-400 %] Make corrections ko the cakulated power at par, 22-30 Mo-Flow Power; |
If No Flow Is detected, when it should not be detected, the setting should be decreased. However,
if Nor Fiow is not detected, when it shatild be detected, the selting should be increased to above

| ;E

22-32 Low Speed [RPM]

Range: Function:
Appication  [Application dependant] To be used if par. 0-02 Motar Speed Unithas been set for RPM (parameter not visibie I Hz selected)

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 Uinithas been set for Hz (parameter nat visible If RPM selected).
dependent* ‘Set used speed for the S0% level.

22-34 Low Speed Power [kW]

Range: Function:
‘Application  [Application dependant] To be used if par. 0-03 Regionad Saftings has been set for International (parameter not visibée if
| Set power consemption 2k 50% speed level,

This function & used for storing values needed to tune No Flow Detectisn.

22-35 Low Speed Power [HP]

Range: Function:
Appiication  [Appication dependant] To be wsed if par, 0-03 Regfons/ Setfings has been set for North Amsrica (parameter not visible if
dependant® International selected).

Set power consumption at 50% speed level. i
This function is used for storing values needed to tune Mo Fiow Detection.

22-36 High Speed [RPM]

Range: Function:
Application  [AppScation dependant] To be used if par. 0-02 Motor Speed it has been set for RPM (paramater not visibhe if Hz selected).

The function is used for storng values needed to tune No Flow Datection.

22-37 High Speed [Hz]

Range: Function:
Application  [Apphcation dependant] To be used if par. 0-02 Motor Soeed Linithas been set for Hz (parametsr nat visible I RPM selected).
dependant® Set used speed for the B5% level.

The function & used for storing values needed to tunie No Fow Detection,

22-38 High Speed Power [kW]

Range: Function:
 Applicalion  [Appication dependant] Yo be used If par, 0-03 Regiovisf Settings has been set for Intemational (parameter not visible I
- Set power consumption at 85% speed level,

22-39 High Speed Power [HP]

Range: Function:
Application  [Application dependant] To be wsed if par, 0-03 wmmmamwmmmmnf
G e b e e

This function is used for storing values needed o tune No Fiow Detection,

22-40 Minimum Run Time

Range: Function:
60 5* [0 - 600 5] ‘Sat the desired minimum running time for the motor after a'start command (digital input or Bus)
before entering Skeep Mode.
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22-41 Minimum Sleep Time
Range: Function:
305* [0-6005] Set the desired Minimum Time for staying in Sleep Mode. This wil override any wake up conditions.

22-42 Wake-up Speed [RPM]
Range: Function:
Application [ Application dependant] To be used if par. 0-02 Mafor Soeed Unithas been set for RPM (parameter not visible if Hr selected).
dependent® B Only to be used if par. 1-00 Configuration Made s set for Open Loop and speed reference is applied
E h-'.néin" e g L, e e e
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 Mator Speed Ui, has been set for Hz (parameter not visible If REM selected).
dependent® Only to be used if par. 1-00 Comfiguration Mode, s set for Open Loop and speed meference is appled
by an external controlier contealling the pressure,
Set the reference speed at which the Sleep Mode should be cancellad.

22-44 Wake-up Ref./FB Difference
Range: Function:
105e* [0-100%] Only to be used if par. 1-00, Configuation Mode, is set for Oosed Loop and the integrated Pl
controfier 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.
' Nt
1f used in application where the integrated PI controdler is set for inverse control
in par. 20-71, IO, Mornaldnverse Comtrod, the value set in par, 22-44 will au-
tomatically be added.

22-45 Setpoint Boost

Range: Function:

A1} etooz 0o ks Only to be used I par. 1-00 Comfguration Mod, s et for Close Loop and the Integrated P1 con-
traller is used. In systems with e.g. constant pressure contral, & is advantageous to increase the
System peessuire before the motor i< stopped. This will extend thetime in which the motor is stopped.
and help to avoid frequent start/stop.
2 the gl v i e pescentege o sek et o U8 presse (o=t
perature before entering the Sieep Mode.
1t setting for 5%, the boost pressure will be Pset*1.05, The negative values can be used for e..
cooling tower control where a negative change is needed,

22-46 Maximum Boost Time

Range: Function:

605" [0- 800 5] Oniy to be used ww.-l-@'WWutﬁwgqpmmwaw
s used for contrling the presure.
Set the maximum time for which boost mode will be allowed. If the s=t time is excesded, 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:
tors || || o End of Curve monitoring not acirve.
[1] Warning A warning is issued in the displey [Wo4],
21 Alarm An alarm is fssued and the frequency converter trips. A message [A9¥) appears in the display.
[3] Manual Reset Alarm
NB!

Automatic restart will reset the atarm and start the system again,

22-51 End of Curve Delay
Range: Function:
10 [0-600 5] _:MMEndafnmm_Bm nﬂmtr hmﬁ. mmmmhmuum

'=prﬂmmfmmmmumrmmmmnw

: nﬂﬂ, the timer will be rm.
22-80 Flow Compensation
Option: Function:
01 Dssbied [0] Disatviect Set-Point compensation not active.
[1] Enabled [1] Eraddec Set-Point compensation is active. Enabling thes parameter allows the Flow Compensated
Setpoint operation.

22-81 Square-linear Curve Approximation

Range: Function:

100%* [0~ 100 %] Example 1:
mmdtﬁh ummnu shape of hmmulmh be adjusted.
0 = Linsar
100% = Ideal ﬁmtﬂmﬂnm

NB!
| & Please note: Mot visible when running In cascade.
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22-82 Work Point Calculation
Option: Function:
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[0]* Disabled Dézablad (0} Work Point Caloulation not active, To be used If speed at design point is known (see
table above).
[1] Enabled Enabed [1]: Work Point Calculation s active. Enabling this parameter allows the calculation of the

unknown System Design Working Point at 50/60 Hz speed, fom the input data set in
par. 22-83 Speed ar Mo-Fow [REM] par. 22-84 Speed al No-Row fHr], par. 22-87 Pressune at o=
How Speec, par. 12-88 Pressue af Rated Speed, par. 21-89 Fow aof Deson Foint and
par. 22-80 Flow at Rated Speed.

22-83 Speed at No-Flow [RPM]

Range: Function:
Application  [Application dependant] Resciution 1 RPM.
dependent® The spesd of the motor at which flew 1s 2ero and minimum pressur Huap is achieved should be

‘enterad hare in RPM. Alternatively, the speed in Hz can be entered in par. 22-84 Spaed at No-Flow
{#z], 1f & has been decided to use RPM in par. D-02 Mofor Speed Uinit then par, 22-85 Speed ot
Dessignt Poirst [RPM] should also be used. Oosing the vakves and naduzing the speed until minimum
- pressure Hu is achieved will determing this valie,

22-84 Speed at No-Flow [Hz]

Range: Function:
Apphcation  [Apphcation dependant) Resslution 0.033 Hz.
Gependent The speed of the motor at which flow has effectively stopped and menimum pressure Hu is achved

 should be entered here in Hz. Aternatively, the speed in RPM can be entered in par, 22-83 Speed
at No-Fiow [RPM]. If Tt has been decided to use Hz in par. 002 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 Hay &5 achieved will detesming this value.

22-85 Speed at Design Point [RPM]

Range: Function:
Application  [Apphcation dependant] Resolution 1 RPM,
dependenes Only visible when par. 23-82 Work Point Caltuiation is set to Disabie. The speed of the motar at

mm-wmmmsmmummmhm.mﬁﬁ,
the speed in Hz can be enteredin par. 32-86 Speed af Design Point (Ml 1 & has been decided to
Use RPM in par, 0-02 Motor Seed Unt then par, 22-83 Speedd & Mo-Flow (RPM] should alse be
used.
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22-86 Speed at Design Point [Hz]

Range: Function:

NGplton | TRt csciuion 0033 i,

depenent® Only visible when par. 22-82 Wark Point Calcuation s set to Disable. The speed of the motor at
mmw-mmmammmmmmm.mm,m
speed in RPM can be entered in par. 22-85 Soeed a Design Poit (RPM, 1F it has been decided to
use Hz in par, 0-02 Molor Speed i, then par, 22-83 Speed at Ao-Flow (REM] shoukd 2150 be used.

22-87 Pressure at No-Flow Speed
Range: Function:
0.000*  [Application dependant] Enter the pressure Hun coresponding to Speed at No Flow In Reference/Feedback Units.

22-88 Pressure at Rated Speed
Range: Function:
990990999 [Application dependant] Enter the value comesponding to the Pressure at Rated Speed, in Reference/Feedback Units. This

22-90 Flow at Rated Spead
Range: Function:
ooy | 008 <53 ] ERec 18 Yol corpndng 0 Fow X Rt Sy T valie cor s deiia i e pikt
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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 bass, e.g. different references for working howrs [ non-working hours. Up
to 10 Timed Actions can be programmed in the frequency converter. The Timed Action number s selected fram the list when entering parameter group
23-0* from the . par. 23-00 OW Time = par. 23-04 Ooowrrence then refer to the selected Timed Action number, Each Timed Action ks divided into an ON
time and an OFF time, in which twe 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 Controfler,

according to merge niles set up in 8-5*, Digital/Bus.

NB!
The clock {parameter group 0-7*) must be comectly programmeed for Timed Actions to function correctly.

NB!
When mounting an Analog 1[/0 MCBL09 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  [Apphcation dependant] - Sats the ON time for the Timed Action.

MBI

The frequency converter has no back up of the dodk function and the set date/
time will reset to default (2000-01-D1 00:00) after b power down unless a Real
Time Clock medule with back up s installed, In par. 0-79 Clock Faultit s possible
to program for a Waming in case clock has not been set properly, e.g. after a
powser down.

Arra [10]
Option: Function:
Select the action during ON Time. See par, 13-52 SI Controfier Actionlor descriptions of the options,
[o] * Disabled
6)] Mo action
[2] Select set-up 1
3] Selectsetup?

[4] Sefect set-up 3

[16] Select preset ref 0
[11] Select preset ref 1
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[12] Select preset ref 2

[14] Select presat ref 4

NB!
For choices [32] - [43], see also par. group 5-3°, Dipital Cuiputs and 547, Reays.
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23-02 OFF Time
Array [10]
Range: _ Function:

23-03 OFF Action
Asray [10]
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[35) Set digital out D low
[36] et digital out E low
37 Sat digital out F low
1381 Set digital out A high
[39] Set digital out B high
[0 Set digital out C high
[41] Set digital out D high
(4]  Setdigital out E high
[43] Sat digital out F high
[60]  Reset Counter A
[61] Reset Counter B
1701 Start Timer 3

71 Start Timer 4

[72] Start Timer 5

73 Start Timer &

[74] Start Timer 7
Array [10]
Option: Function:

Select which day(s) the Timed Action applies to. Specify working/non-working days in
pad. 0-B1 Working Days, par. 0-82 Adeitions! Working Oays and par. 0-83 Ackitional M- HWorking
Days.

[o]* A days
Il ‘Working days

[21 Mon-working days
13 Monday

4 Tuesday

[5 Wednesday

6] Thasrsday

7 Friday

(8 Saturday

=1 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:
[o]* Disabled Sedect Enabled to fill pipes at a user specified rate.
[ Enabied Select Enabled to fil pipes with a user specified rate,
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29-01 Pipe Fill Speed [RPM]

Range: Function:
Speed Low [Speed Low Limit - Speed High lim-  Set the filling speed for filling horizontal pipe systems. The speed @n 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}.

29-02 Pipe Fill Speed [Hz]

Range: Function:
Matar [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 Low ] depending on the choices made in par, 4-11 / par. 4-13 (RPM) or In par, 4-12 | par, 4-14 (Hz).

|

28-03 Pipe Fill Tima
Range: Function:
0s® [0 - 3600 5] Set the specified time for pipe filing of horizontal pipe systems.

29-04 Pipe Fill Rate

Range: Function:
0.001 unitsy  [0.001 - 999999.999 units/s] Specifies the filling rate in units/second using the P1 controller. Filing rate units are feedback units!
5 sacond. This function is used fer filng-up vertical pipe systems but will be active when the filling-

time has expired, no matter what | wntil the pipe fill-set-point set in par, 29-05 & reached,

29-05 Filled Setpoint
Range: Function:

0s* [0 - 999995,999 5] Specifies the Filled Set-point at which the Pipe Fill Function will be dsabled and the PID controlier
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 cperation:
"TRLE™ means that the parameter can be changed while the frequency comvertar is in operation and "FALSE" means that the frequency converter must
be stypped before a change can be made.

4-Sat-up:
‘Al set-up”: the parameter can be set individually in each of the four set-ups, 1. 8. one single parameter can have four different data values.
‘I set-up": data value will be the same in all set-ups.

Size related No default value avallable.
Conversion indax;

This number refers to a conversion fgure used when writing or reading by means of a frequency converter,

Conw. index | 100 | &7 [ 5 4 | 3 1 2 14 1ol a1 3 | -4 | 5 | &
Conw, factar | 1 | 160 | 1000000 | 100000 | (0000 | 1000 | 100 | 0 | 1 | of | 001 | 0000 | 0.0001 [ 000001 | 0.000001
Data type Description Type

2 Iriteger & I8

] Irtwger 16 Int1&

4 Irteger 12 Int32

5 Unsagned & Uints

& Unsigned 16 Uinti6

7 Unsigned 32 Uint32

9 Visibie String VisSty

33 Normadzed value ] bytes N2

as Bit saquence of 16 bootaan vanables V2

Lt Time cifference wio date Tim

01,22 121
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9 Troubleshooting

9.1 Alarms and Warnings

A warning or an alarm is signalled by the levant LED on the front of the frequency converter and indicated by a code on the display.

A warning remains active until its cause |5 no longer present. Under certain circumstances operation of the motor may siill be continued, Wamning messages
may e critical, but are not necessarilty so.

In tha event of an alarm, the frequency converter will have tripped. Alarms mast be reset to restart operation once thelr cause has been rectified,
This may be done in four ways:
1. By using the [RESET] contral bution on the LCP control panel,

2. Via a digital input with the "Resel™ function.
3. Via sevial communication/optional fieldbus.

4. By resetting automatically using the [Auto Reset] function, which is a default setting for Automation VT Dvive. See par. 14-20 Resef 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 resat, the reason may be that its cause has not been reclified, or the alarm is trip-locked (see also table on following page).

Alarms that are trip-locked offer additionsd protection, means that the mains supply must be switched off before the alarm can be reset, After being
switched back on, the frequancy 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 Resed Mode [Waming: automatic wake-up s possiblel)

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
b specified whether it i a warning or an alarm that is to be displayed for a given Fault,

This s possible, for instance, in par, 1-90 Maofor Thermal Frotection, After an alarm or trip, the motor carries on coasting, and the alarm and warning
fash on the frequency converter. Gnce the problem has been rectified, only the alarm continues Mashing.
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Mo, Description Warning AlaemyTrip AlarmTrip Lock Parameter Reference
1 100 Violts low X

2 Livie zerg ermor (X) {x) 601
3 Mo motor (X} 1-80
4 Mains phase loss (¥ [£4] (%) 14-12
5 DClink voltage high X

] DC link voltage low X

7 DC over voltage X x

B DC under voltage X x

9 Inverter overioaded X x

10 Motor ETR over temperature ) {x) X} 1-50
11 Motor thermistor over temperatune 4] ) 1-80
12 Targue limit X X

13 Oner Current X x b4

14 Earth fault X X X

15 Hardware mismatch X X

16 Short Circuit X X

17 Control word timeout (X) (=) 8-04
23 Internal Fan Fault X

24 External Fan Fault X 14-53
25 Brake resistor short-cirouited X

26 Brake resistor power limit (X ) 2-13
27 Brake chopper short-circuited X x

28 Brake chack ) =) 2-15
29 Drive over temperature X X ¥

30 Motor phase U missing (%) %) (13 456
31 Motor phase V missing {X) (x) (X} 4-58
32 Motor phase W missing (%) (X} (x5 4-58
33 Inrush fault x X

34 Fieldbus communication fault X x

35 Ot of frequency range X X

36 Mains failune X X

a7 Phase Imbalance X x

k) Heatsink sensar x X

a0 Owverload of Digital Output Terminal 27 X 500, 5-01
41 Dverload of Digital Output Terminal 29 % 5-00, 5-02
42 Overioad of Digital Dutput On X30/E (X) 5-32
42 Overioad of Degital Output On X30/7 (X 5-313
46 Pwr. card supphy X X

47 24 WV supply low X X %

48 1.8V supply low b X

49 Speed limit X

50 AMA calibration failed x

51 AMA check Unom and Lum A

52 AMA o Tnem x

53 AMA maotor too big X

54 AMA motor toa small x

55 AMA parameter out of range n

56 AMA interrupted by user x

57 AMA timeout X

=t AMA intemal fault X X

59 Current limét X

1] External Interlock X

62 Output Frequency at Maximum Lbmit X

64 Voltage Limit b

65 Control Board Over-temperature X x X

] Heat sink Temperature Low X

67 Option Configuration has Changed x

68 Safe Stop Activated x4

] Pwr. Card Temp X b4

0 Nlegal FC configuration X

71 PTC 1 Safe Stop X xn

72 Dangerous Fadure xu

73 Safe Stop Auto Restart

76 Power Unit Setup X

79 Dlegal PS config X b3

a0 Drrive Initialised to Default Value X

21 Analog input 549 wrong settings i

52 MNoFlow X X 22-2*
93 Dy Pump X x 222
Eal End of Curvi X X 22-5%
95 Broken Belt X X 226
96 Start Delayed X 22-7%
97  Stip X 227
98 Clock Fault X o-7*

Table 9.1: Alarm/\Waming code list
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Ne. Description Warning Alarm/Trip AlarmTnp Lock Parameter Refarence
2X  Owerload Trip ; X

243 Brake IGET X X

244 Heatsink temp X X *

245 Heatsink sensor % X

245, Pwr.card supply X X

247 Pwr.card temp ® X

298 Ilhegal PS5 config X X

250  New spare part X

251 New Type Code X X

Table 9.2: Alarm/Warning code list

(%) Dependent on parameter

1} Can not be Auto reset via par. 14-20 Resat Moge

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 bock is an
action when an alarm oocurs, which may cause damage to frequency converter or connected parts, A Trip Leck situation can only be reset by a power

cycling,

LED inclication
Warning yellow

__Alarm fashing red

Trip locked yeliow and red
Alarm Word and Extended Status Word _
Bit Hex Dec Alarm Word Warning Word Extended Status Word
0 GO000001 1 Brake Check Brake Check Ramping
1 00000002 2 Pwr. Card Temp Pwr. Card Temp AMA Running
2 00000004 4 Earth Fault Earth Fault Start OW/CCW
3 0000000S g Ctrl.Card Temp Crl.Card Temp Slow Down
4 00000010 16 Ctrl, Ward TO Ctrl. Word TO Catch Up
5 0ORO0020 32 Ower Curment Orvr Currant Feadback
(3 00000040 &4 Torque Limit Torgue Limit Feedback Low
7 DOD0OODBD 128 Matar Th Over Motor T Over Ouitput Current High
8 00000100 2% Moter ETR Over Motar ETR Over Output Current Low
9 0000200 512 Inverter Overld. Invertier Overid, Qutput Freq High
10 00000400 1024 OC under Volt DC wnder Vol Output Freq Low
11 GODO0EDD 2048 D over Volt DC over Volt Brake Check OK
12 D000 1000 A6 Short Circuit OC Voltage Low Braking Max
13 0002000 B192 Innush Fault DC Voltage High Braking
14 00004000 16384 Mains ph. Loss Mains ph. Loss Out of Speed Range
15 COOE0DO 32768 AMA Not OK Mo Motor OVE Active
16 00010000 65536 Live Zero Error Live Zero Enor
17 00020000 131072 Intarmal Fault 10V Low
18 GO040000 262144 Brake Overload Brake Owverload
18 00080000 524285 U phase Loss Brake Resistor
20 00100000 1048576 V phase Loss Brake 1GET
21 GO200000 2097152 W phase Loss Speed Limit
22 00400000 4194304 Fieldbus Fault Fieldbus Fault
23 GOBO0O0O H358608 24V Supply Low 24V Supphy Low
Fal 01000000 16777216 Mains Failure Mains Failure
25 02000000 33554432 1.8Y Supply Low Current Limit
26 D000D000 67 108864 Brake Resistar Low Temp
27 OE000000 134217728 Brake 1GBT Voltage Limit
2B 10000000 268435456 Option Change Unused
2 20000000 536870912 Drrive Initialised Unused
30 40000000 1073741824 Safe Stop Unused

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 disgnosis. See also par. 16-90 Alarrt

W, par. 16-92 Marning Word'and par. 16-94 Ext. Stalus Word!

MG 20.U1.22
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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 s below 10V,
Remove some of the load from terminal 50, as the 10 V supply is over-
loaded, Max, 15 mA or minimum 590 {3

WARNING/ALARM 2, Live zero error:

The signzl on terminal 53 or 54 is less than 50% of the value set in
par. 610 Termwmal 53 Low Valtage, par. 6-12 Tevrminal 53 Low Current,
par, 6-20 Terminal 54 Low Viltage, or par, 622 Terminal 54 Low Cir-
WARNING/ALARM 3, No motor:

No motor has been connected to the cutput of the frequency converter,

WARNING/ALARM 4, Mains phase loss:
A phase B missing on the supply side, or the mains voltage imbalance is
b high,
This message also appears in case of a fault in the input rectifier on the
frexquency converter.
Chieck the supply voltage and supply currents to thie 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:
Thi inbermediate circwst voltage (DC) & balow the undervoltage limit of
the controd system. The frequency converter is still active.
WARNING/ALARM 7, DC over voltage:
If the intermediate circuit voltage exceeds the imit, the frequency con-
verter trips after a time.
Possible corrections:

Sefect Owver Voltage Control function in par, 2-17 Over-woltage

Controd

Connect a brake resistor

Extend the ramp time

Activate functions in par, 2-10 Srake Funciion

Increase par. 14-26 Trp Dalay at Inverter Fauwl

Selecting OVC function will extend the ramg times.

Alarmywarning limits:

Votage Range |3x 200-240 vAC| ¥ 32050 3""’,‘,5:;“’“
Under voltage 185 l"';l;f;!l v
m'“"‘“’ 205 410 585
Voltage wam-
b belo | 300405 B10/840 943/965
brake)

410 855 075

Lver valtage

The votages stated are the intermediate cirouit voltage of the fre-
quency comverter with a tolerance of £ 5 %. The corresponding
mains voltage is the intermediate drcuit woltage (DC-link) divided
by 135

158

Darfott

WARNING fALARM 8, DC under voltage:

If the intermediate circuit voltage (DC) drops below the “voltage waming
lw” lirmit {see table above), the fraquency converter checks if 24  back-
up sipply Is connected,

If no 24 V backup supply i connected, the frequency converter trips after
a given time depending on the unit.,

To check whether the supply voltage matches the frequency converter,
see 7.1 General Speciications

WARNING /ALARM 9, Inverter overloaded:
The ‘requency converter is about to cut out because of an overload (oo
high current fior too long). The counter far electronic, thermal inverter
protection gives & warning at 98% and rips at 100%, while ghing an
alarm. You canngt reset the frequency converter wntil the counter is be-
low 90%.

The fault i that the frequency converte: i overloaded by more than
nominal current for toa long.

WARNING/ALARM 10, Motor ETR over temperaturea;
Arcording to the electronic thermal protection (ETR), the mator is too hot,
You can choose if you want the frequency converter Lo give @ warning or
an alarm when the counter reaches 100% in par. 1-90 Motor Therma!
Frotection. The fault ks that the motor is overloaded by more than nominal
current for too bong. Check that the motor par. 1-24 Modor Cerent is 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 waming or an alarm
in par. 1-90 Mofor Thermal Pratection, Check that the thermistor is con-
nected comectly between terminal 53 or 54 (analog voftage input) and
terminal 50 (+ 10 Voits supply), or between termenal 18 or 19 (dagital
input PNP only) and terminal 50. If a KTY sansor is used, check for cormect
connection bebween terminal 54 and 55.

WARNING /ALARM 12, Torque limit:
The torque is higher than the value in tar, 4-16 Tomgue Limi Motor
Modk (in motor operation) o the torgue is higher than the value in
par. 4-17 Torgue Limit Generator Mode (In regenerative operation).

WARNING/ALARM 13, Ower Current:

The inverter peak current limit (approx. 200% of the rated current) is
excesded. The warning will last approx. 3-12 sec., then the frequency
converter trips and issues an alarm, Turn ¢ff the frequency converter and
check if the motor shaft can be turned and if the motor size matches the
frequancy comverter,

ALARM 14, Earth fault:

There & a discharge from the output phases to earth, esther in the cable
between the frequency converter and the motor of in the motar itsalf,
Turn off the frequency converter and remove the earth fawit.

ALARM 15, In-complete hardware:
A fithed option is not handied by the present control board (hardware or
software),

Automation VT Drive FC322
Instruction Manual
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ALARM 16, Short-circuit:

Thtret is short-circwiting in the mobtor or on the motor terminals,

Tuern off the frequency converter and remove the short-circuit.
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WARNING /ALARM 17, Control word timeouwt:

There is ro communication to the frequency comerter,

The waring will only be active when par. 8-04 Controd Timeout Funec-
tio b5 NOT set to OFF,

If par. B-04 Controf Timeowt Funchion is set to Stopand Trp, a warning
appears and the frequency converber ramps down to zero speed, while
giving an alarm.

par. 803 Contred Thmeowt Thne could possibly be increased,

WARNING 23, Internal fans:
External fans have fadled due to defect hardwane or fans not mounted,

WARNING 24, External fan fault:
The fan warning function is an extra protection function that checks if the
fan 5 running / mounted. The fan waming can be disabled in
par. 14-53 Fan Moo, [0] Disabled.

WARNING 25, Brake resistor short-circuited:

The brake resistor ks monstored during operatien, If it short-circuits, the
beake 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 Srake
Check).

ALARM/WARNING 26, Brake resistor power limit:

The power transmitted to the brake resistor is calculated as a parcentage,
a5 b mean value over the last 120 5, on the basis of the resistance value
of the brake resistor (par. 2-11 Brake Resistor (phm ) and the intermedi-
ate circult voltage. The wamning is active when the dissipated braking
power i Figher than 90%. If Trio[2] has been selected in par. 2-13 Srake
Posver Meritoring, 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 s monitored during operation and if it short-circuits,
the brake functicn disconnects and the warning comes up, The frequency
converter (s still able to run, but since the beke transistor has short-
dircuited, substantial power Is transmitted bto the brake resistor, even if it
s Bnacthve,

Turn off the frequency converter and remove the brake resistor.

transmitted to the brake resistor € the brake transistor
. s short-ircuted,

l Warning: There is a risk of substantial power being

ALARM /WARNING 28, Brake check failed:
Brake resistor fault: the brake resistor s not connected'working.

WARNING /ALARM 29, Drive over temperature:
If the endasure SIPOD ar IP20/Memal the cub-out temperaturs af the
heat-sink is 90 °C, If IP54 is used, the cut-out temperature is BO °C.
The fault could be:

= Ambient temperature too high

- Too long motor cable
ALARM 30, Motor phase U missing:
Motor phase U bebween the frequency convertar and the motor is miss-
ng.
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ALARM 31, Motor phase V missing:
Motor phase V between the frequency converter and the motor i missing,
Tuern off the frequency converter and chiedk motor phase V.

ALARM 32, Motor phase W missing:

Motor phase W between the fraquency coneerter and the motor is miss-
ing.

Turn off the frequency converter and cheds motor phase W.

ALARM 33, Inrush fault:

Too many powerups have occured within a short time period. See the
chapter Genaral Speciications for the allowed number of power-ups
within one minute.

WARNING f ALARM 34, Fieldbus communication fault:

The hebdbus on the communication option card ks not working.

WARNING/ALARM 35, Option Fault:
Opticn fault. Please contact youwr supplier,

WARNING f ALARM 36, Mains failure:

This warning/alarm is only active if the supply voltage to the frequency
converter |s lost and parameter 14-10 |s NOT set to OFF. Possible cor-
rection: check the fuses to the frequency tonverter

WARNING/ALARM 37, Phase Imbalance:
There is a current imbalance betwesn the power units.

ALARM 39, Healsink Sensor:
Mo feedback from the heatsink sensor.

WARNING 40, Overload of Digital Output Terminal 27
Chest the Ioad connected to termingl 27 or remove shaet-cincult connec-
tion., Check parameters 5-00 and 5-01.

WARNING 41, Overioad of Digital Output Terminal 29:
Chec: the load connected to terminal 29 o remove shoet-circuit connec-
tion. Check parameters 5-00 and 5-02.

WARNING 42, Overload of Digital Output On X30/6 :

Checs the load connected to X30/6 or remove short-circuft connection,
Checy parameter 5-32,

WARNING 42, Overload of Digital Output On X30/7 :

Chick the load connected to X30/7 or remove short-circust connection,
Chece parameter 5-33.

ALARM 46, Pwr, card supply:

The supply on the power card & out of range.

WARNING 47, 24 V supply low:

The eternal 24 V DC backup power supply may be overdoaded, otherwise
contzct your supplier.

ALARM 48, 1.8 V supply low:

Contact your supplier.

WARNING 49, Speed limit:

The speed his been limiled by range in par, 4-11 Mofor Speed Low Limd
[Resiand par. 4-13 Motor Spead High Limi fREML

ALARM 50, AMA calibration failed:

Contact your supplier,

Danfiss

ALARM 51, AMA check Unom and Inom:
The setting of motor voltage, motor current, and motor power i pre-
surmably wrong. Check the settings.

9 Troubleshooting
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ALARM 52, AMA low Inom:
Thi mokar current is too low, Check the settings.

ALARM 53, AMA motor too big:
The mator Is too big for the AMA to be carried out.

ALARM 54, AMA motor too small:
The motor is too small fior 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 tor start the AMA again & 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 Cwrent Limv.

WARNING 60, External Interlock:

External ["erdock has been sctivated. To resurme normal operation, apphy
24 VDC to the terminal programmed for External Interlock and reset the
frequency converter (via Bus, Digital I/O or by pressing [Resat]).
WARNING 62, Output Frequency at Maximum Limit:

The output frequency is limited by the value set in par, 319 Mav Owipt
Frequiercy

WARNING/ALARM /TRIP 65, Control Card Over Temperature:
Controd card ower temperature: The cut-out temperature of the control
card is BOF C.

WARNING 66, Low Temp.:

The heat sink temperature is measured to be low. This could indicate that
the temperature sensor is defiective and thus the fan speed i increased
o the madmum in case the power part or conirol card is very hot.

ALARM 67, Option Configuration has Changed:

One or mone oplions has either been added or removed sance the last
power-dowr.

ALARM 68, Safe Stop:

Safie Stop has been activated, To resume normal operation, apply 24 VDC
b terminal 37 then send a Reset signal (via Bus, Digital 1/0 er by pressing
[Reset]).

ALARM 69, Pwr, Card Temp:
Power card over temperature.

WARMNING 76, Power Unit Setup:
Thix required number of power units does not match the detected number
of active power units.

ALARM 70, Illegal Frequency Converter Configuration:
Actual combination of contral board and power board i illegal,
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Darfott

ALARM 90, Feedback Mon.:

ALARM 92, NoFlow:

A no load situation has been detected for the system. See paramsater
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:

Fesd 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 torgue level set for ne load indicating a broken balt.
See parameter group 22-6*

ALARM 96, Start Delayed:

Start of the motor has been delayed due to short opcle protection is ac-
tive, See parameter group 22-7*,

ALARM 220, Overload Trip:

Motor overioad has tripped. Indicates excess motor load. Check maotor
and driven |oad. To reset press the "0ff Reset™ key. Then, to restart the
System, press the "Auto On® or “Hand On® key.

WARNING/ALARM 243, Brake IGBT:

The wake transistor is short-cinouited or the brake function is disconnec-
ted. Turn off the frequency converter as a fine precaution. Report vabue
indicates source of alarm (from left): 1-4 Inverter 5-8 Rectifier,

WARNINGALARM 244, Heatsink Temp:
Drive heatsink ever temperature: Report value dicates source of alarm
(from left): 1-4 Inverter 5-8 Rectifier.

ALARM 245, Heatsink Sensor:
No feadback from the heatsink sensor Report value indicates source of
alarm (from left): 1-4 Inverter 5-B 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 vaue 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 keft): 1-4 Imverter 5-8 Rectifier.

ALARM 250, New Spare Part:

The power or Switch Mode Power Supply has been exchanged. The fre-
quercy converter type code must be restored in the EEFROM. Select the
correct type code in Par 14-23 according to the label on unit. Remember
to select "Save to EEPROM' 1o complete,

ALARM 251, New Type Code:
Tha !mmmmﬂmhasgnta new type oode,

Automation VT Drive FC322
Instruction Manual
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Protection and Features!

Darfott

= BElectronic thermal motor protection against overload.

+  Temperature monitoring of the heatsink ensures that the frequency comverter trips if the temperature reaches ©5 °C = 5°C, An overipad 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 sites, enchosures ebc. ). Automation VT Drive has an auto derating function to avaid s heatsink reaching 95 °C,

- The frequency converter is protected against short-circuits on motor terminals U, v, W,
+  IFa mains phase is missing, the frequency converter trips or issues a waming (depending on the load).
- Manitaring of the intermediate circuit voltage answres that the frequency comwerter trips if the inbermediate cirowit voltage is too low or too high,

- The frequency converter is protected against earth faults on motor termingls U, W, W,

Mains supply (L1, L2, L3):

Supply voitage
Supply voitage
Supply vatage
Supply voltage

Mairts voltage low / maing drog-out;

200-240 V £10%
380-480 V £10%
525-600 V +10%
525-690 V £10%

During Ay maing voltage or & mans drog-out, the AT confinues wlll the fntermediale cicot vollage drops belmey the minimurn Sfop fevel wihich
covresponds fypscally o 15% below the FCs owest rated supoly voltage, Power-up and il forgue cannol be expected at mans voltage fower than

10% bebw the FC's owest rated supply voltage.
Supply frequency

50/60 Hz +4/-6%

The frequency comventar power supply i tested i accardance with JECEI000-4-28, 50 Nz +4/-6%,

Max. imbalance temporary between mains phases

True Powar Factor (A)

Displacement Power Factor {cosg) near unity

Switching an input supply L1, L2, L3 (power-ugs) < enclosure type A

Switching on mput supply L1, L2, L3 {power-ups) 2 enclosure type B, C
Switching on input supphy L1, L2, L3 {power-ups) 2 enclosure type D, E, F

Environment according to ENGOGES-1

3.0 % of rated supply voltage

z 0.9 nominal at rated load

[> 0.98)

maximum 2 times min,

maximum 1 time/min,

maximum 1 timea/2 min,

:m!rvﬂtage category [11/pallution degree 2

The unit & sulfable for use on a circut capabie of dalivening nol more than 100.000 RMS symmetrical Amperes, 240480 V¥ maximum,

Motor oulput (U, ¥, W;

Output veitage 0 - 100% of supply voltage
Output freguency 0 - 1000 Hz®
Switching on output Undimsted
Ramp times 1 - 3600 sex,
" Depandent on power Sire.

Torque characteristics:

Starting torque {(Constant torque) maximum 110%: for 1 min.”
Sarting torgque maximum 135% up to 0.5 sec.”
Owverload torgue (Constant tongue) maximum 110% for 1 min.”

*Percenage relates (o Automation VT Drive rominal tomue,
Cable lengths and oross sections!

Max, motr cable length, screenedfarmoured

Mayx. maotor cable length, unscreened/unarmoured

Max. cross section to mobor, mains, load sharing and beake *
mxin':ul;n Cross ﬂ!d.lm o controd terminals, rigid wine

Maximum cross section to control terminals, flexible cable

Maximum cross section to controd terminals; cable with enclosed core
Minimism cross section to control terminals

= Sew Mains Supoly tables for more information!
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Autamation VT Drive: 150 m
Autemation VT Drive: 300 m

1.5 mmY/ 16 AWG (2 x 0.75 mmd)
1 mm?f 18 AWG

0.5 mm?f 20 AWG

0.25 mm’

ME20.01.22

Automation VT Drive FC322
Instruction Manual
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Instruction Manual :"J"- 3

Controd card, RS-485 serial commusnication!
Terminal numbser

10 Specifications

68 (P, T+, RX+), 65 (N, T)-, RX-)
Tarminal number &1

Comman for berminaks 68 and 69
The RS-485 senal communication cireuit 5 functionally seated from ather central circuits and gahvarically solated from the supoly voltage (PELY),
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Analog inputs:
Mumber of analog inputs 2
Terminal number 53, 54
Modes Violtage or current
Mode select Switch 5201 and switch 5202
Voltage mode Switch 5201 switch 5202 = OFF (U}
Vaoltage level 0 to + 10V (scaleable)
Input resistance, R appros. 10 kQ
Max, voltige + 20W
Current made Switch 5201 fswitch 5202 = ON (1)
Current kevel 04 to 20 mA (scaleable)
Input resstance, R approx, 200 G
Max. ourrent 30 mA
Resoluthon for analog inputs 10 bit {+ sign)
Accuracy of anakog inputs Max, ermor 0.5% of full scabe
Bandwidth 1 200 H
The andiog inpuls ane galvarically folated from the supply voltage (FELV) and other high-voltage fermminals.
r PELV lsalatian E
i =
+24:|'a | control = Mains %
| |
| . i
37 Hv:lgt:w = mowr
e T |
isolation _ |
ACES = DC-Bun
Analog output:
Mumber of programmabie analog outputs 1
Termingl number a2
Current range at analog output 0/4 - 20 mA
Max. resittor knad to common at analog output 500 0
Accuracy dn analog output Max. ernor: 0.8 % of full scale
Resolution on analog cutput 8 bit
The anaog output is gatvanically Solated from the supoly voltage (PELV! and other fgh-voltage fermminals,
Digital inputs:
Programmalbie digital inputs 4 (6)
Terminal number 18, 19, 371, 294, 32, 33,
Logic PMNP or NP
Voltage level 0-24VDC
Valtage level, logic'd’ PNP <5V DC
Voltage level, logic'l’ PP =10V DC
Valtage level, logic 0 NPN =19V DC
Valtage level, logic "1 NP < 14V DC
Maximum voltage on input 28V DC
Input resistance, R approw, 4 k

Al igital inpuds are galvanically isolated from the supply voltage (PELY) and other high-voltage terminals.

1) Terminals 27 and 29 can also be programmed 35 oulput.
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Digital output:
Programmable digital/pulse outputs 2
Terminal number 2y, 2910
Violtage level at digital/frequency cutput 0-24%
Max, output curment (sink or source) 40 ma
Max, koad at frequency output 1k
Max, capacitive load at frequency output 10 nF
Minimum output frequency at frequency output 0Hz
Mandmum output frequency at frequency cutput 32 kHz
Accuracy of frequency output Max. error; 0,1 % of full scale
Resciution of frequency outputs 12 bit
1) Terminal 27 and 29 can also be programmed &5 input.
The digital output is galvanically isolated fom the suaply volage (PELV) and other high-voltage ferminals.
PU Viputs:
Programmable pulse inputs )
Termingl numbses pulse 29, 33
Max, frequency at terminal, 29, 33 110 kHz (Push-pull driven)
Max, frequency at terminal, 29, 33 § kHz (open collector)
Mir, Irequency at terminal 29, 33 4 Hz
Violtage level seae section on Digital input
Maximum voltage on input 28vDC
Input resistance, R approx. 4 ki

Pulse input accuracy (0.1 - 1 kHz)
Control card, 24 V DC output:

Max. ermor: 0L 1% of full scale

Terminal mumber
Mazx, load

12,13
200 m

The 24 Vv OC supply is galvanically isolated from the supply voltage (PELV). but has the same potential as the analog and digital inpuls and oulpats,

Relay outputs:

Programmable relay cutputs

Relay 01 Terminal number

Maze, terminal load (AC-1)" on 1-3 (NC), 1-2 (NO) (Reséstive load)
Max, terménal koad (AC-15)Y {Inductive load @ cosp 0.4)

Max, terminal boad (DC-1) on 1-2 (NOJ, 1-3 (NC) (Resistive load)
Max, terminal load (DC-13)" (Inductive Inad)

Relay 02 Terminal number

Max, terminal load (AC-1)1 on 4-5 (MO (Resistive load)™)

Max, terménal koad (AC-15)" on 4-5 (NO) (Inductive lodd &2 cosg 0.4)
Max. terminal koad (DC-1)* on 4-5 (NO) (Resistive load)

Mai, terminal load (DC-13) on 4-5 (NO) [Inductive load)

Max, terminal boad (AC-1)Y on 4-6 (NC) (Resistive load)

Max, terminal foad {AC-15)" on 4-6 (NC) {Inductive load @ cosp 0.4)
M, termanal boad (DC-1)Y on 4-6 (NC) (Resistive ioad)

Ma, terminal boad (DC-13)" on 4-6 {NC) (Inductive load)

Min. terminal kead on 1-3 (NC}, 1-2 (NO), 4-6 (NC), 4-5 (NO)
Environment according to EN 60664-1

1) IEC 60947 ¢4 and §

The relay contacts are galvanically isoiated from the rest of the circuit by refnfarced isalation (PELV).
2} overvoltage Category I

3 Ut appiications 300 V AC 24

MG 20.U1.22

2

1-3 (break), 1-2 (make)
MOVALC ZA

40VAC, 0.2 A

60V DC, 1A

A4VDC 01A

-6 (break), 4-5 (make)
400V AC 2 A

MOVAC 0.ZA

BOVDC, 2 A

24V DG, 0.1A

VAL TA

IQBU.HFH.M

SOVDC 2ZA

24VDC 01A

24V DC 10 mA, 24V AC 20 mA
overvoltage category 111/ pollution degree 2
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Controd card, 10 ¥ DC output:

Terminal qumber 50
Qutput wiitage 105V 205V
Max. load 25 mA
The 18 v DC suppiy s gafvanically isolated from the supply voltage (PELV] and other fugih-voltage ferminals.
Controd characteristics:
Resolution of cutput frequency at 0 - 1000 Hz 1 +/- 0.003 Hz
System response time (terminals 18, 19, 27, 29, 32, 33) 122 ms
Speed control range (open loop) 1:100 of synchronous speed
!i:le_ed accuracy (open loop) 30 - 4000 rpm: Maximum emmor of tg mm
Al comtrolf characenstics are based on a 4-pole asynchronous motor
Surroundings:
Enclosure type A IP 20/Chassis, IP 210t Type 1, IPS5/Typell, IP 66
Enclosure type B1/B2 1P i1/Type 1, IPS5/Typeld, IP 66
Enclosure type B3/B4 1P20/Chassis
Enclosure type C1/C2 1P 21/Type 1, IPS5/Type 12, IP66
Enclosure type C3/C4 P20/Chassis
Enclosure type DL/D2/EL 1921 /Type 1, IPS4fTypell
Enclosure type 03/D4/E2 IPO0/Chassis
Enclosure kit available s enclosure type A IP21/TYPE 1/IP 4% top
Vibration test enclosure A/E/C 109
Vibration test enclosure D/E/F 079
Max. relative humidity 5% - 959%(1EC 721-3-3; Class 3K3 (non-condensing) during operation
Aggressive emvironment {IEC 721-3-3), uncoatad class 3C2
Aggressiva environment (IEC 721-3-3), coated class 3C3
Test method accordeng to 1EC 60068-2-43 H25 (10 days)
Ambient temperature Max. 50 °C
Derating for figh ambient temperalure, see section an special conditions
Minimusm ambient temperature during full-scale aperation o*C
Minimum ambient temperature at reduced performance -1
Temperature during storage/transport =25 -« +65/70 *C
Maximum altitude abowe sea level without derzting 1000 m
Maximum altitude abowe sea level with derating 3000 m
EMC standards, Emission EN 61800-3, EN 61000-6-3/4, EN 55011, 1EC 61800-3
EM 61800-3, EN 61000-6-1/2,
EMC standands, 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 t5ms
Controd card, UISE serpd communication:
USE standard 1.1 (Full speed)
LS8 plug USE type B “device” piug

The USB connection is pot gavanically isofated from protection earth, Use only isofated laptopPC as connection to the USB connector

Connection to PC is carried out via a standard host/devios USB cable,
A The USE connection is gatvarically isclated from the supply vaitage (PELY) and other high-voltage terminats,
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 ambéent 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 ks necessary but above 1000 m the ambient temperature {Tass) or max, cutput curment (L.q) should be derated in
accoedance with the shown diagram,

DTam M =
At 100% Ly i
Ml 1% A BandC
at T“I‘m un::imwe enclosure g
100N o — — = — = — —inn Lok
|
o i =y {-EK 23K
| [ |
ey
|
A2 1 i b ool kL B
i i = |
| | |
1km 2km Jkm Altitude fum)
Tlustration 10.1: Derating of output cwrrent versus altitude at Tass, wax for frame sizes A, B and C. At altitudes above 2 km, please contact
regarding PELV,

An albernative 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 (Tas, max = 3.3 K), 91% of the rated output current s avallable. At a
temperatune of 41.7° C, 100% of the rated output current & available,

TI06S00E 10
B
TIOHBO0S. 10

g b
a5
30
& | | ' | a f1d] 1000 1500 ] 25040 i)
o 1o v 1000 1500 2000 2500 3000 Ahirude [meten shomn i livel®

Altude [meters abowe sealevel]*

Cwrating of output current versus altitude at Tame, 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 cornverter, it is necessary to check that the cooling of the motor is adequate,
The level of heating depends on the load an 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 coofing air from the motar integral fan.

Therefare, o the motor is to be run continucush at an RPM value lower than half of the rated value, the mator must be supglied with additional air-cooling
{or a motor designed for this type of operation may be used),

An alternative ks to redwce the load level of the motor by choosing a larger mobor, However, the design of the frequency converter puts a limit to the
motor size,

Variable {Quadratic) torque applications (VT)

In VT apglications such as centrifugal pumps and fans, where the torque Is propastional to the square of the speed and the power is proportional to the
cube of the speed, there is no need for additional cooding or de-rating of the motor.

In the grephs 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 FCoox
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Legend; ——— =Typical torque at VT load ————Max torque with forced cooling Max tosque
Note 1) Over-syncronous speed operation will resull in the available motor torquee decreasing inversely proportional with the increase in speed, This
must be considered during the design phase to avold over-loading of the motor,

10.2.4 Automatic Adaptations to Ensure Performance

The frequency converter constantly checks for critical levels of intermal temperature, load current, high voltage on the intermediate cirouit and low motor
speeds, A5 a response to a critical level, the fraquency converter can adjust the swiching frequancy and  or change the switching patter in order ta
ensure the performance of the frequency converter, The capability to avtomatically reduce the ocutput current extends the acceptable operating conditions
even further,
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