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WARNING

WARNING

DANFOSS
175HA106.00

CAUTION

The FCM 300 Series unit contains dangerous voltages when connected to line voltage.
After disconnection from the line, wait at least 4 minutes before touching any electrical
components. Also make sure that other voltage inputs have been disconnected. Only a
competent electrician should carry out the electrical installation. Improper installation of
the FCM 300 Series unit may cause equipment failure, serious injury or death. Follow this
manual and the National Electrical Codes (NEC®) and local safety codes.

Electrostatic Precaution: Electrostatic discharge (ESD). Many electronic components are
sensitive to static electricity. Voltages so low that they can not be felt, seen or heard, can
reduce the life, affect performance, or completely destroy sensitive electronic.

When performing service, proper ESD equipment should be used to prevent possible
damage from occurring.

It is the reponsibility of the user or the person installing the FCM 300 to provide proper
grounding and branch circuit protection according to the National Electrical Code (NEC®)
and local codes.

Motor overload protection is internal to the unit.

1-2
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Safety Precautions

1.

The FCM 300 unit must be disconnected from 1
the AC line if repair work is to be carried out.

After the AC supply has been disconnected, be

sure the necessary time (4 min.) has passed

before removing line terminal wires.

. The "Stop/Reset" key on the optional local

control pad or local operating panel of the FCM
300 unit DOES NOT disconnect the equipment

from the AC line and is NOT to be used as a 2
safety switch.
The installer must supply correct protective 3

grounding of the equipment and the user must
be protected against supply voltage in
accordance with the National Electrical Code
and local codes. Class 20 motor overload pro-
tection is provided internally.

The ground leakage currents are higher than 3.5
maA.

Use lifting points, if provided. Lift FCM 300 units
vertically only. Lifting points are provided to
support the weight of the FCM 300 only - do not
use lifting points when additional equipment is
attached.

Before installation, check unit for fan cover
damage, foot/mounting damage, shaft damage
and loose fasteners. Check nameplate data on
motor.

FCM 300 types 311-375 (over 44 1b/20 kg)
should be positioned by lifting machines only -
for your safety, do not attempt hand lifting. Refer
to "Handling the FCM 300" on page 6-5 for
actual weights.

Installation must be correctly fused and isolated
per CE directives.

Warning Against Unintended Start

. The unit can be brought to a stop by means of

digital commands, bus commands, references or
a local stop, while the FCM 300 unit is
connected to the AC line.

These stop functions are NOT sufficient to
ensure that no unintended start occurs and
should NOT be used for personal safety
considerations.

. While parameters are being changed, the motor

may start.

. A FCM 300 unit that has been stopped may start

if faults occur int the electronics of the unit, or if a
temporary overload occurs or if there is an
interruption in the AC line supply.

MG.03.G1.22 - VLT is aregistered Danfoss trademark

1-3

Rajyes






Do

FCM 300 Series

Chapter 2

m Specifications ...............

m General Technical Data

MG.03.G1.22 - VLT is aregistered Danfoss trademark

2-1

eleq [ed1uyda] [elauss



General Technical Data

Darfi

FCM 300 Series

m FCM 305-375 for 3 phases, 380-480 V

FCM 305 307 311 315 322 330 340 355 375
Motor output

[HP] 0.75 1.0 1.5 2.0 3.0 4.0 5.0 7.5 10.0
[kwW] 0.55 0.75 1.1 15 2.2 3.0 4.0 5.5 7.5
Motor torque

2 pole [Nm] 1.8 2.4 3.5 4.8 7.0 9.5 12.6 17.5 24.0
4 pole [Nm] 3.5 4.8 7.0 9.6 14.0 19.1 25.4 35.0 48.0
Frame

size [mm] 56 56 143 145 182 182 184 213 215
Weight [kg] 11 13 17 20 26 28 37 56 61
Input current

380V

2p 1.4 1.6 2.2 2.8 4.1 53 7.0 9.3 13.0
4p 1.4 1.7 2.5 3.3 4.7 6.4 7.9 11.1 15.3
480 V

2p 1.2 1.3 1.8 2.3 3.3 4.2 5.6 7.4 10.2
4p 1.1 1.4 2.0 2.6 3.7 5.1 6.4 8.8 11.9
Power

terminals

[AWG] 10 10 10 10 10 10 10 6 6
[mm?] 4 4 4 4 4 4 4 10 10

Gland sizes 3XPG16* 3XPG16* 3XPG16* 3XPG16* 3XPG16* 3XPG16* 3XPG1l6* 1XPG21/ 1XPG21/
3XPG16* 3XPG16*

Max. prefuse
ULY [A] 10 10 10 10 10 15 15 25 25
IECY [A] 25 25 25 25 25 25 25 25 25

* PG to NPT adapters available as optional accessories. See page 4-5.

3 To comply with UL/cUL, the prefuses must be Bussmann KTS-R 500 V or Ferraz Shawmut, type ATMR
(max. 30A). The fuses must provide protection in a circuit capable of supplying a maximum of 100,000 amps
RMS (symmetrical), 500 V maximum.

m General technical data

AC line supply, TT, TN and IT* (L1, L2, L3):

- Supply voltage 380-480 V UNILS .......ooceiiieiiiiieeeees it 3 x 380/400/415/440/460/480 V £10%
SRS T0 o] o]\ VAN =10 [0=T 0oy TP PPPPPPPPRTPPIN 50/60 Hz
- Max. imbalance of SUPPIY VOItAGE .......ooviiuiiiiiiiie e +2% of rated supply voltage
- POWET fACTON / COS it max. 0.9/1.0 at rated load
- Switching on supply iNPut L1, L2, L3 .. approx. 1 time/2 min

See chapter 18, "Special conditions".
*) Not valid for RFI class 1B units

Torque characteristics:
- Starting torque/overioad tOrQUE ........cceeeeee e 160 % for 1 min
SR O] 011 g[8 To TN RS (o] (o |1 =P PP PPPPPTOPPPPPPN see page 18-2
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Control card, digital/pulse inputs:

- Number of programmable digital INPULS ........ooeiiieiii e e e ee s 4
S (=11 0 11 = I o 1 X101-2, -3, -4, -5
= VORAGE 1BV . 0-24 V DC (PNP positive logics)
B o] = Yo T L=V 7= I o (o OSSR <5VvDC
o] 7= Vo T L=1Y /=Y O o o RS >10V DC
- Maximum VOIAGE ON INMPUL ...eeiiiiiiiiii ettt e e e e e e e e e e bb e e e e e e e e s anbb b e e e e e eannneeeeeas 28V DC
- INPUL TESISTANCE, R oeiiiiiiiiiiiiie et e e et e e e e e bbb e e e e e anbbr e e e e e e e e nnnees approx. 2 kQ
RS Tex: 1o 10T aTo I U] o 1= TP PPPPPRTTO 20 msec

Control card, pulse input:

- No. of programmable PUISE INPULS .......eiiiiii it e e e e e e e et e e e e e e s sanr et e e e s s annrreeeeens 1
O L= 10011 F= T [0 T OO RO PP PPPTTOPPPPPN X101-3
- Max. frequency on terminal 3, open collector/push pull 24 V .........cccccoiiiiiiiieeiiee 8 kHz/70 kHz
R S (=10 ] 11T o PP P PP PPPPTPPTPPRPTN 10 bit
- Accuracy (0.1-1 kHz), terminal 3 ........ccooiiiiiiiiiiiae e Max. error: 0.5% of full scale
- Accuracy (1-12 kHz), terminal 3 ........ooeeeiiiiiiiieiieieeeeeeeeeee e Max. error: 0.1% of full scale
Control card, analog inputs:

- No. of programmable analog VOIAGE INPULS ......c.coiiiiiiiiiiii e e e eeeeas 1
O L= 10011 g F= T [0 T O OO PP PP PP OPPPPPN X101-2
= VOIAGE TBVEI ...t e e 0 - 10 V DC (scalable)
- INPUL TESISTANCE, R ceiiiiiiiiiiiee ettt e e ettt et e e e e s aaab bt e e e e s aanbbe e e e e e e e nennes approx. 10 kQ
- No. of programmable analog CUMENT INPULS .......oooiiiuiiiiiiie et e e e e e e e e e sabbeeeeeeaanes 1
R L= 10011 T U o o PO P PP PPRT T OPPPPP X101-1
SO0 = o1 A =T T TP RPPRTPTR 0 - 20 mA (scalable)
= INPUL TESISTANCE, R ciieiiiiiiiiii ettt ettt e et e e e ek e e e e e s ab bbb e e e e e enbbneeeeeeane approx. 300 Q
R 2 (1o ] 11T o OO PR PP PP PPRTTOPP 9 bit
= ACCUFACY ON TNPUL ..ttt ettt e e et e e e e e e sib e e e e e e annbbreeeeaeesannes Max. error 1% of full scale
RS Tex: 1o 10 1T aTo I U] o 0= TP P TP PPPPPRPTO 20 msec.

Control card, digital/pulse and analog outputs:

- No. of programmable digital and analog OULPULS ..........eueiiiiiiiiiiiiiiie e 1
O L= 10011 F= I [0 T PO PP PPPRT T OPPPPRN X101-9
- Voltage level at digital QUIPUL/IOA .........cooiiiiiiiiiiiieiie e 0 -24V DC/25 mA
- CUrrent at @NAI0G OULPUL ......eiieeiiiitiieee ettt e e e e e e et e e e s s bbb e e e e e e sbbbe e e e e e e s annneeeeeas 0-20mA
- Maximum load to frame (terminal 8) at analog OULPUL ...........eeeiiiiiiiiiiiiiiee e Rioap <500 Q
- Accuracy Of analog OULPUL .......ueuuueiiriiiiiiiiiiiiiiiiiieiin s Max. error: 1.5% of full scale
- ResolUtioN 0N @NAIOG OULDUL. ... ..uuiiiiiieii ittt e ettt e e e e s et e e e e e e s s abb b e e e e e e e e aaebeb et e e enbbnneeeeeeaannne 8 bit

Control card, RS 485 serial communication:

B =11 0 11 = I o 1N X100-1, -2

Control characteristics (adjustable frequency drive):

L (=10 [N =T g 103 A = o PP PP PPPPRRP PP 0-132Hz
- Resolution 0N OULPUL fIEQUENCY ..ceeveiieeeeeeeeeeeee et 0.1%
- SYSEEM FESPONSE M .ottt e e e e b e e e e e e e b e e e e e e e anbbn e e e e e e s aannnnas Max. 40 msec.
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Externals:
= ENCIOSUIE ettt e e e e et e e et e e e eeeas IP 55 (IP56, IP66)
= VIBFation ST ... (IEC 68 see page 18-3) 1 g
- Max. relative humidity ............coovviviiiiiiiiiiiiiieieee e, 93 % +2 %, -3 % (IEC 68-2-3) for storage/transport
- Ambient tEMPErature .........ooviiiiiiiiiee e Max. 40°C (24-hour average max. 35°C)
Derating for high ambient temperature, see chapter 18.
- Min. ambient temperature in full OPEIrALION ..........coiiiiiiii e 0°C
- Min. ambient temperature at reduced PerfOrMANCE ...........cooeiiiiiiiiiiiiiiie e -10°C
- Temperature during StOrage/tranSPOIT ........coieiiiiiiiiiiie it e e e e e e e e e aanes -25 - +65/70°C
- Max. altitude abOVE SEA IBVEI .....ceueiieie e e e e e e eees 3,300 ft./1000 m
Derating for air pressure, see chapter 18.
- EMC standards applied, EMISSioN .........cccevveeviiieeiinnnnnns EN 50081-1/2, EN 61800-3, EN 55011, EN 55014
Immunity ...........ceee. EN 50082-2, EN 61000-4-2, IEC 1000-4-3, EN 61000-4-4
EN 61000-4-5, ENV 50140, ENV 50141
- Safety standards apPlied, ........eeeeeeeiic EN 60146, EN 50178, EN 60204
uUL508
Protection:

e Thermal overload protection of motor and electronics.

= Monitoring of the intermediate circuit voltage ensures that the inverter cuts out if the intermediate circuit
voltage gets too high or too low.

e If an AC line phase is missing, the inverter will cut out when a load is placed on the motor.

e Overcurrent, and voltage transients protection.

2-4 MG.03.G1.22 - VLT is a registered Danfoss trademark
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m Dimensions

Foot mounting - B3

=)

FCL

QOO

FCW

S B H Hs
EB § l
E_locli B BC [Laa' aal
BB A
L AB g
L2
General
FCM 305 307 311 315 322 330 340 355 375
Frame size 80 80 90 90 100 100 112 132 132
A [mm] 125 125 140 140 160 160 190 216 216
B [mm] 100 100 125 125 140 140 140 140 178
C  [mm] 50 50 56 56 63 63 70 89 89
H [mm] 80 80 90 90 100 100 112 132 132
K [mm] 10 10 10 10 12 12 12 12 12
AA [mm] 27 27 28 28 28 28 35 38 38
AB [mm] 157 157 165 165 184 184 218 242 242
BB [mm] 127 127 152 152 170 170 170 208 208
BC [mm] 13.5 13.5 38.5 13.5 15 15 15 53 15
L [mm] 298 298 342 342 397 397 410 490 490
AC [mm] 158 158 178 178 199 199 215 255 255
HD [mm] 219.5 219.5 234 234 264 264 291 335 335
EB [mm] 1.5 1.5 1.5 1.5 6 6 6 6 6
FCL [mm] 206 206 230 230 256 256 286 358 358
FCW [mm] 141 141 158 158 176 176 197 245 245
Shaft Drive End
+ =0
o 0.2 gz
g
(\"l(/)
>\ 3
2D ——IF
Shaft tapped
DH x deep to
DIN 332 Form D
FCM 305 307 311 315 322 330 340 355 375
Frame size 80 80 90 90 100 100 112 132 132
D [mm] 19 19 24 24 28 28 28 38 38
E  [mm] 40 40 50 50 60 60 60 80 80
ED [mm] 32 32 40 40 50 50 50 70 70
ED1 [mm] 4 4 5 5 5 5 5 5 5
DH M6x16 M6x16 M8x19 M8x19 M10x22 M10x22 M10x22 M12x28 M12x28
F  [mm] 6 6 8 8 8 8 8 10 10
G  [mm] 15.5 15.5 20 20 24 24 24 33 33
3-2 MG.03.G1.22 - VLT is a registered Danfoss trademark
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Flange mounting - B5, B35 (B3+B5)

LA

} g) )f_\ S Dia.
i —_Eires
B5 d
FCM 305/ 311/ 322/ 355/
307 315 330 340 375
Frame size 48 56 63 71 80 90 100 112 132
IEC Ref. FF85 FF100 FF115 FF130 FF165 FF165 FF215 FF215 FF265
DIN Ref. A105 A120 A140 A160 A200 A200 A250 A250 A300
M [mm] 85 100 115 130 165 165 215 215 265
N  [mm] 70 80 95 110 130 130 180 180 230
P [mm] 105 120 140 160 200 200 250 250 300
S [mm] 10 10 12 12 15 15 15
T [mm] 3 3.5 3.5 3.5 4 4 4
LA [mm] 7 7 12 12 12 12 12
Face mounting - B14, B34 (B3+B14)
o
P[ N
"
T Eg
c E1
B14
FCM 305/ 311/ 322/ 355/
307 315 330 340 375
Frame size 56 63 71 80 90 100 112 132
IEC Ref. FT65 FT75 FT85 FT100 FT115 FT130 FT130 FT215
DIN Ref. C80 C90 C105 C120 C140 C160 C160 C200
M [mm] 65 75 85 100 115 130 130 165
N  [mm] 50 60 70 80 95 110 110 130
P [mm] 80 90 105 120 140 160 160 200
S M5 M6 M6 M8 M8 M8 M10
T  [mm] 25 25 3 3 3.5 3.5 3.5
LA [mm] 9 9 9 9 12.5 13 14
MG.03.G1.22 - VLT is a registered Danfoss trademark 3-3
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FCM 300 Series

m |EC Ordering Information

Ordering example:

FCM 30! P T4

Power Size (FCM Model)
305.75HP 330 4HP
307 1HP 340 5HP
311 1.5HP 355 7.5HP
315 2HP 375 10HP
322 3HP

Application
P  Process

AC Line Supply
T4 30 380-480 VAC

ST

S55

Hardware
ST Standard
SP Standard w/Profibus

Enclosure

S55 IP55/NEMA 12
S56 IP56

S66 P66

R1

RFI Filter
R1  With integrated 1A RFI filter
R2  With integrated 1B RFI filter

Frame Size
Use chart on following page for
Selecting appropriate frame size

080M

Polarity
2 2 pole motor (3600 rpm)
4 4 pole motor (1800 rpm)

4 1 B05-165—|T D1 00 C008

Parameter Settings
00 Standard
C008  Industrial

Mechanical Brake

00 None

DO Mechanical brake
(Not UL)

DH Mechanical brake
w/hand release
(Not UL)

Drain Hole Position

Use chart on following page for
selection - multiple postitions possible..
00 None

D1 Between feet

D2 Opposite feet

D3 Vertical drive end

D4 Vertical non-drive end

D5 90° right of feet

D6 90° left of feet

Inverter Box Position

Use chart on following page for
selection

T Top

L Left

R Right

Mounting Version and Flange/Face Size
Use chart on following page for selection
B03 000 Foot mounting

BO5 xxx Flange mounting

B14 xxx Face mounting

B35 xxx Foot and flange

B34 xxx Foot and face

Cooling
1 IC411 - Shaft mounted fan (std)
6 1C416 - Forced ventilation unit

(Not UL)

4-2
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m Ordering info for Frames and Flanges Q
Q.
Frame sizes and the corresponding flange sizes for different mounting versions @
=
Type Motor frame size Mounting version Flange size, Flange size, Flange size @
standard (S) alternatives (A) alternatives (B)
4 pole |2 pole [mm] [mm] [mm]
FCM 305 080MG | 08OME B5/B35 165 85/100/115/130
B14/B34 100 75/85/115/130/165
FCM 307 080MR | 080ME B5/B35 165 85/100/115/130
B14/B34 100 75/85/115/130/165
B5/B35 165 100/115/130 215
FCM 311 LK | 090SJ
CM 3 090 B14/B34 115 85/100/130/165
FCM 315 el | G B5/B35 165 100/115/130
B14/B34 115 85/100/130/165
FCM 322 100LR | 100LJ BS/B3S 215 165
B14/B34 130 165 85/100/115/215
FCM 330 100LT |100LM BS/B3S 215 165
B14/B34 130 165 85/100/115/215
FCM 340 112MT | 112Ms B5/B35 215 115/130/165
B14/B34 130 165 85/100/115/215
FCM 355 132SJ | 132SF BS/B3S 265 215
B14/B34 165 215
FCM 375 132MT 132SJ BS/B35 265 215
B14/B34 165 215

Flange size according to IEC ref. FFxxx (Dimension M in chapter 6)
S: Available as standard shaft

A: Available as an alternative with specially elongated shaft to provide standard shaft for frame
B: Available as an alternative with standard shaft for frame, requiring no modification

m Ordering info for inverter box position and drain hole position.

|
=

L

|
L_

W2z

® Ti
T,

R — |

o
=

175NA058.10
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m Product range VLT® DriveMotor FCM 300 Series,

2/4 poled motors

Motor

Inverter versions

Type output Mains supply

FCM 305 0.75 HP

FCM 307 1.0 HP

FCM 311 1.5 HP

FCM 315 2.0 HP

FCM 322 8O0HP 3 phase 380-480 V
FCM 330 4.0 HP

FCM 340 5.0 HP

FCM 355 7.5 HP

FCM 375 10.0 HP

Each type in the product range is available in
different versions.

Drive control:
- ST Standard version
- SP: Version for PROFIBUS

RFI filter:
Inverter with integrated RFI filter, class Al (industrial)
or class B1 (domestic).

Cooling:

- TEFV: Motor cooled by a shaft mounted fan (IC

411)

- FV: Motor cooled by an independent fan (IC 416)
(Not UL)

Mounting versions

- Foot mounting (B3)

- Flange mounting (B5)

- Face mounting (B14)

- Foot + flange mounting (B35)
- Foot + face mounting (B34)
See chapter 6.

Inverter box position: Top, right side or left side.
Drainhole (+ position): None, between feet, opposite
feet, vertical drive end, vertical non-drive end, 90°
right of feet, 90° left of feet.

4-4
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m |EC Ordering Information, continued

Ordering numbers, accessories

Local Operation Pad (LOP)
Local Control Panel (LCP 2)
Remote mounting kit (LCP 2)
Plug kit (LCP 2)

Cable for plug kit (LCP 2)
Cable (direct mounting) (LCP 2)
Service plug kit (LCP 2)

VLT® Software Dialog

Elbow gland

Slide rails FCM 305-FCM 315
Slide rails FCM 322-FCM 375
Potentiometer in gland

PG 16 to 2" NPT adapter
PG 21 to 3/4" NPT adapter

175N0128
175N0131
175N0160
175N0161
175N0162
175N0165
175N0166
17570953
176H9202
176H9203
176H9204
176H9205
176H9207
176H9208

MG.03.G1.22 - VLT is aregistered Danfoss trademark
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Chapter 5

m Product Concept.........cccervceeericnnrennns
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Product Concept
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m Integration of adjustable frequency drive and
motor
The Danfoss VLT® adjustable frequency drive
integrated onto the asynchronous motor gives
infinite speed control in one unit.

The VLT® FCM 300 Series is a very compact
alternative to the traditional solution with a VLT
adjustable frequency drive and motor as separate
units. The adjustable frequency drive is attached in
place of the motor terminal box, and it is no higher
than the standard terminal box, nor wider or longer
than the motor (see page 3-2).

Installation is made extremely easy. Panel space is
not a problem. There is no need for special details
on wiring to meet the EMC directive, since motor

B Control structures

cables are not necessary. The only connections are
the AC line and control connections.

Factory-set adaption between theadjustable
frequency drive and motor gives precise and energy
efficient control in addition to reducing installation
time.

The FCM 300 can be used in stand alone systems
with traditional control signals, such as start/stop
signals, speed references and closed loop process
control or in multiple drive systems with control
signals distributed by a fieldbus.

Combination of fieldbus and traditional control signals
and closed loop PID control is possible. Also possib-
le is a combination fieldbus and traditional control
signals and closed loop PID control.

l -~
| | |
| =
|

| L [I

|
el B g
| Danfoss R S ————
| VLT Software |
| Dialog L ‘:
I | | Fieldbus !
! PLC ! ! !
| | —
I I : _:
| . !
| . !
| P !
L. S U 2

DANFOSS
175NA009.11

m Block diagram for FCM 300 Series

RFI filter Rectifier

DC filter

Inverter

L1

_EF

T
.

L3

Motor

A

Gate
drive

Upc

RS485 -—>
Ana./dig.out +—]

0/4-20mA ——
0-10V ——

1/0
signal
card

PP
motor
control

Basic
motor
control

Start ——]
Jog ——»
Reset ——]

175NAD10.11
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Chapter 6

m Mechanical Installation

Mounting Clearances ..........cccccccvveeeeennn. page 6-2
AlIGNMENT ..o, page 6-2
Maximum axial and radial loads
Standard Ball Bearings ................... page 6-2
Angular Contact Bearings............... page 6-3
BOIt TOrQUES ....eevvieeiiiiiiiieeee e, page 6-3
MainNtenancCe ........cccceeeevviiiieiiee e, page 6-3

m Motor information
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Motor DescCription ..........cccveeeviivivieeeeenn. page 6-4
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Bearings ....cccccovvviiiiiee e page 6-5
Output Shafts ......ccceeevvviiiiiiiieeen page 6-5
m Terminal Scpecifications..............ccuvveeee. page 6-6
Terminal and Switch Locations ............. page 6-6
Connection Diagram .........cccccceeeveeiinnnee page 6-6
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6-1

uole|jeisu|



Installation

Darfi

FCM 300 Series

m Mechanical Installation of the FCM 300 m Mounting Clearances

FCM 300 units must be installed with adequate

| . .
NOTE! L _ access for routine maintenance.
Do not force fittings couplings, pulleys, etc. onto the
FCM 300 motor shaft, as this will cause bearing Minimum clearance = 29.5 in (0.75 m) on all sides
damage, increasing bearing noise and significantly Minimum clearance at fan inlet = 2 in. (50 mm)

reducing bearing life.
Where several units are installed in close proximity,

To avoid overheating, the ambient temperature care must be taken to ensure warm air from units is
should not exceed 104 °F/40 °C. The average 24- not recirculated.
hour temperature is not to exceed 95 °F/35 °C. For
more information, see "Derating". FCM 300 units must be mounted on rigid, level
) ] ) surfaces.
Before installation, check unit for fan cover damage,
foot/mounting damage, shaft damage and loose m Fitting Pinions, Pulleys and Coupling
fasteners. Check nameplate data on motor. These should be sized to fit FCM 300 standard
dimensions.
NOTE!

The FCM 300 unit should not be mounted such that
the inverter portion of the unit (regardless of feet
position) is upside down. _

DANFOSS
175NA036.11

Alighment

When the application calls for direct coupling,
the shafts must be correctly aligned in all three
planes. Bad alignment can be a major source of
noise and vibration.

Allowance must be made for shaft endfloat and
thermal expansion in both axial and vertical planes.
It is preferable to use flexible drive couplings.

Maximum permissible external axial and radial loads in N (1N = 0.225 Ibf) standard ball bearings

Horizontal shaft Vertical shaft
Load towards Load away Shaft up Shaft down
Frame motor from motor load load load load
size Poles Up Down Up Down Max. radial?
80 2 275 441 481 245 294 432 638
4 373 549 569 343 392 520 785
90 2 412 638 598 294 373 520 824
4 540 765 716 402 471 628 903
100 2 853 853 932 932 814 814 1207
4 1010 1010 1118 1118 961 961 1393
112 2 853 853 932 932 814 814 1207
4 1010 1010 1118 1118 961 961 1393
132S 2 1059 1403 1570 952 1216 1305 1785
4 1265 1609 1825 1138 1472 1481 1972
132M 4 1256 1609 1854 1109 1501 1462 2040

1 All figures are based on Lna bearing life of 20,000 hours.
Lna = adjusted L10 life rating taking account of:-Reliability -Material improvements -Lubrication conditions
2Max. permissible radial load at end of shaft (horizontal mounting).

6-2 MG.03.G1.22 - VLT is a registered Danfoss trademark
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Maximum permissible external axial and radial loads in N (1IN = 0.225 Ibf) angular contact bearings
Horizontal shaft Vertical shaft

Load towards Load away Shaft up Shaft down
Frame motor from motor load load load load
size Poles Up Down Up Down Max. radial?
80 2 1375 2205 2405 1225 1470 2160 3190
4 1865 2745 2845 1715 1960 2600 3925
90 2 2060 3190 2990 1470 1865 2600 4120
4 2700 3825 3580 2010 2355 3140 4515
100 2 4265 4265 4660 4660 4070 4070 6035
4 5050 5050 5590 5590 4805 4805 6965
112 2 4265 4265 4660 4660 4070 4070 6035
4 5050 5050 5590 5590 4805 4805 6965
132S 2 5295 7015 7850 4760 6080 6525 8925
4 6325 8045 9125 5690 7360 7405 9860
132M 4 6280 8045 9270 5545 7505 7310 10200

1 All figures are based on Lna bearing life of 20,000 hours.
Lna = adjusted L10 life rating taking account of:-Reliability -Material improvements -Lubrication conditions
2Max. permissible radial load at end of shaft (horizontal mounting).

Foot Mounting Bolt Torques
Face/Flange, feet and lid should be secured with the
bolt sizes and torque’s detailed in the table below.

Foot mounting bolt torques Face/Flange bolt torques
FCM Type Frame size Bolt diameter Torque FCM Type Frame size Bolt diameter Torque
Nm. Nm
305-307 80 M8 (taptite) 24-25 305-307 80 M5 5
311-315 90 M8 (taptite) 24-25 311-315 90 M5 5
322-330 100 M8 (taptite) 32-35 322-330 100 M6 (taptite) 8-10
340 112 M8 (taptite) 32-35 340 112 M6 (taptite) 8-10
355-375 132 M8 (taptite) 32-35 355-375 132 M6 (taptite) 8-10

LID screws torque: 2.2 - 2.4 Nm, Plastic plug (cable entrance) torque: 2.0 Nm
1 Nm = 1.196 Ib-ft

Maintenance windings and insulation, etc. Grease-removing
Routine cleaning of the FCM 300 solvents can cause damage to impregnating
Remove the fan cover and ensure that all air inlet varnish or insulation

holes are completely clear. Clean any dirt and (d) The FCM 300 should be re-assembled in the

reverse order from dismantling, remembering to
ease endshields onto bearings and spigots.
DO NOT USE FORCE.

obstructions from behind the fan and along the ribs of
the frame, and between the motor and inverter.

Periodic maintenance of motor. (e) Before starting, check that the rotor spins
a) Remove the inverter, the fan cover and the freely. Ensure that the electrical connections are
fan which is keyed to the shaft extension. correct.
Loosen and remove bearing cover screws and () Refit any pulley, coupling, sprocket etc. which
endshield bolts/studs.The endshields should then has been removed, being particularly careful to
be eased off their spigots. ensure correct alignment with the driven part,
(b) The rotor can now be carefully withdrawn from as misalignment will lead to ultimate bearing
the stator, taking care not to damage the stator trouble and shaft breakage.
bore and both stator and rotor windings. (9) When replacing screws and bolts, care should
(c) Having dismantled the motor, maintenance can be taken to use only those with the grade
be carried out to remove all dirt. For this recommended by
purpose, the use of an air line supplying dry the manufacturer. These must also be of
compressed air under comparatively low identical thread form and screw/bolt length
pressure is best, as a high velocity air-stream (see the table above).

can force dirt into the spaces between the

MG.03.G1.22 - VLT is a registered Danfoss trademark 6-3
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m Motor Information
The FCM 300 consists of the following parts:

Item Description Item Description

1 Slinger (when fitted) 19 Fan cover screw and washer
2 Drive end oilseal 20 Plastic cable entrance plugs
3 Endshield fixing bolt 21 O‘ ring

4 Drive end endshield 22 ISM box

5 Preload washer 23 Cable strap

6 Bearing 24 Cable strap screws

7 Shaft key 25 ISM box lid

8 Rotor assembly 26 Torx screw

9 Stator assembly with or without feet 27 Washer

10 Connector block 28 Face endshield

11 Gasket 29 Flange endshield

12 Detachable feet 30 Brake hub

13 Foot mounting bolt and washer 31 Brake hub retention circlip
14 Bearing retention circlip 32 Brake and adaptor plate

15 Non-drive endshield 33 Stub shaft

16 Bearing circlip 34 Brake fan cover

17 Fan 35 Force vent fan cover

18 Fan cover 36 Terminal box

6-4 MG.03.G1.22 - VLT is a registered Danfoss trademark
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m Handling the FCM 300

Handling and lifting of VLT® DriveMotors (FCM 300
units) must only be undertaken by qualified personnel.
Full product documentation and operating instructions
must be available together with tools and equipment
necessary for safe working practice. Eyebolts and/or
lifting points supplied with the FCM 300 are designed
to support only the weight of the FCM 300, not the
weight of the FCM 300 and any auxiliary equipment
attached to it. Be absolutely sure that cranes, jacks,
slings and lifting beams are capable of carrying the
weight of equipment to be lifted.

Where an eyebolt is provided with the motor,

this should be screwed down until its shoulder is
firmly against seated the face of the stator frame to be
lifted.

Bearings

To avoid static indention, the storage area should be
vibration free. Where exposure to some vibration is
unavoidable, the shaft should be locked. Bearings
may be fitted with a shaft locking device which
should be kept in place during storage.

Shafts should be rotated by hand, one quarter of a
revolution, at weekly intervals.

FCM type approx. weight (kg.) Ibs
FCM 305 11 24,3
FCM 307 13 28,7
FCM 311 17 37,5
FCM 315 20 44,1
FCM 322 26 57,3
FCM 330 28 61,7
FCM 340 37 81,6
FCM 355 56 123,56
FCM 375 61 134,5

Lubrication

FCM Lubrication Temperature

type range
305 - 375 Esso unirex N3 -10 + 140°C/
-14 + 284°F

Bearing life
Maximum hours bearing life (Lna) expected at 80° C/176°F bearing temp. x 10% hours.
FCM 3600 rpm 3000 rpm 1800 rpm 1500 rpm
Horiz. Vert. Horiz. Vert. Horiz. Vert. Horiz.Vert.
305-315 20 20 22 30 30 32 32
322-340 22 22 26 33 33 35 35
355-375 22 22 26 33 33 35 35

Lna bearing life is the adjusted, L10 life rating, taking account of: -Reliability -Material improvement -Lubrication conditions.

Standard Bearing references and oil seals

FCM Mounting Poles (2/4) Bearings Oil seals - Bore x O/D x width in mm
Drive end  Non-drive end Drive end Non-drive end
305-307 All All 6204 27 6202 27 20x30x7 15x24 x5
311-315 All Al 6205 27 6203 2Z 25x35x7 17 x28x6
322-330 All All 6206 27 6205 27 30x42x7 25x37x7
340 All All 6206 2Z 6205 27 30x42x7 25x37x7
355-375 All All 6208 27 6305 27 40 x 52 x 7 25x37x7
NOTE!
Ball and roller bearings are shipped from the factory
fully charged with grease. Sealed bearings have
sufficient grease for at least two years of continuous
operation in normal ambient temperatures (see
General Specifications). .
Inertia
2%
Output shafts Sl L |G|
Output shafts are produced from 35/40 Ton 2 pole 4 pole
(460/540 MN/m?) tensile steel. Drive end shafts are 305 0.0015 0.0019
provided with a tapped hole to DIN 332 Form D and 307 0.0015 0.0027
a closed profile keyway as standard. 311 0.0024 0.0035
315 0.0024 0.0047
Balance 322 0.006 0.009
All motors are dynamically balanced, to ISO 2373 330 0.007 0.010
with key convention to IEC 34-14. 340 0.008 0.016
355 0.017 0.027
375 0.020 0.032

* 1 kgm? = 23.73036 Ibft2

MG.03.G1.22 - VLT is aregistered Danfoss trademark
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® Terminal Specifications

To access terminals, remove the inverter top cover,
which is held in place by 4 screws.

Terminal blocks X100 and X101 should be removed
to make the AC Line terminals more accessible.

® Terminal and Switch Locations

Lift the corner of the protective black plastic to
expose the AC Line terminals (L1, L2 and L3). DO
NOT remove the plastic cover!

Remove necessary PG plastic plugs to insert AC
Line cable and control cables. Use as many
openings as necessary. PG to NPT adapters are
sold separately.

L]

th grounc

175NA00S.16

® X101: Terminal block for analog/digital control signals

Terminal No. Function Example
1 Analog input (0-20 mA) Feedback signal
2 Analog (0-10 V)/digital input 2 Speed reference
3 Digital input (or pulse) 3 Reset
4 Digital input (or precise stop) 4 Start
5 Digital input (other) 5 Jog (fixed speed)
6 24V DC supply for digital inputs (max. 150 mA)
7 10V DC supply for potentiometer (max. 15 mA)
8 0 V for terminals 1-7 and 9
9 Analog (0-20 mA)/digital output Fault indication
X100: Terminal block for data communication
Terminal No.  Function LED 300-304
) . LED 300 (red): Fault trip
1 P RS 485 for connection to LED 301 (yellow): Warning
2 N RS 485 bus or PC LED 302 (green):  Power on
2 g¥ Bg Supply for RS 485 bus LED 303-304: Communication

For terminating an RS 485 serial communication
interface, units at both ends of the bus must have
their RS 485 switch turned to ON.

Connection diagram - factory setting

For PROFIBUS versions please refer to the manual
MG90AXYY.

The RS 485 connector interfaces with the service
plug kit (part#176N0166) when both serial
communication and the LCP-2 are to be used
simultaneously.

101X

Reset (pushbutton

Start —=5 kal
Jog L

DOV Y
©ON OGN WN =

Speed reference et

- Reset to be closed short time for
resetting fault trips

- Start to be closed for changing
to run mode

- Jog will run at fixed speed
while closed (10 Hz)

- Speed reference (0-10V)
determines speed while in run mode

6-6
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® Tightening Torques

Cover (lid) screws: 19.5 - 21.2 |b-in (2.2 - 2.4 Nm)
Plastic cable entrance plugs: 19.5 Ib-in (2.2 Nm)

L1, L2, L3 (AC Line) screws (FCM 305-340): 5 -7 1b-in (0.5 - 0.6 Nm)

L1, L2, L3 (AC Line) screws (FCM 355-375): 15 Ib-in (1.2 - 1.5 Nm)

Earth Ground: 30.1 Ib-in (3.4 Nm)

Terminal screws require a max 2.5 mm flat-blade screwdriver.

AC Line screws require a 8mm flat-blade screwdriver.

Earth ground and cable clamp screws all require T-20 Torx or flat-blade screwdriver.
Lid screws require Philips screwdriver.

m Maximum Cable Cross Section

NOTE!
Use °60 C copper wire or better

AWG mm?
Max size AC Line cable (FCM 305-340): 10 4.0
Max size AC Line cable (FCM 355-375): 6 10
Max size control cable: 16 1.5
Max size serial communication cable: 16 1.5
Earth Ground: 6 10
B Screw Sizes
Cover (lid) screws: M5

Earth Ground and Cable Clamp screws (FCM 305-340): M4

Earth Ground and Cable Clamp screws (FCM 355-375): M5

MG.03.G1.22 - VLT is aregistered Danfoss trademark
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m Electrical Installation

WARNING!

The FCM 300 Series unit contains

dangerous voltages when connected

to line voltage. After disconnecting
from the line, wait at least 4 minutes before
touching any electrical components. Also make sure
that other voltage inputs have been disconnected.

Only competent electricians should carry out the
electrical installation. Improper installattion of the
FCM 300 Series unit may cause equipment failure,
serious injury or death. Follow this manual and
National Electrical Codes (NEC®) and local safety
codes and guidelines.

To avoid potential shock hazard when servicing the
unit, remove all power to all units that share any
conduit to be worked on.

In general, a conduit should not contain unshielded
power conductors for more than three (3) FCM 300
units.

CAUTION!

It is the user's or installer's responsibili-
ty to ensure correct grounding and
branch circuit protection in accordance
with national and local codes.

The ground leakage currents are higher than 3.5
mA. This means the FCM 300 requires a fixed,
permant installation, as well as reinforced protective
grounding.

To meet EMC specifications, control cables must be
shielded. Connect the shielded cable to ground at
both ends and use cable clamps.

Before wiring the unit, make sure your supply
voltage corresponds with the voltage requirement of
the FCM 300 unit, TT, IT and TN lines.

Type B RCD's (ELCB relays) or multiple protective
grounding can be used as extra protection of 3
phase equipment with a bridge rectifier and for a
brief discharge on power-up. If RCD's are used,
local regulations must be observed.

Be sure the installation is fused correctly.

Connect the three AC line phases to terminals L1,
L2 and L3 and the ground to the separate earth
ground terminal provided. When power is applied,
the green LED (LED 302) should be lit to indicate
the power is on. In units with built-in Profibus, LED
303 will flash. For further information on Profibus,
pleae see the Profibus manual.

For start-up instructions, please see "Operation" on
page 7-2.

AC Line Fuses
External fuses must be installed in the AC line supply
to the FCM 300 unit.

FCM Type AC Line Voltage Bussmann KTS-R or

JJS Type:
305 380-480 VAC 10 A
307 380-480 VAC 10 A
311 380-480 VAC 10 A
315 380-480 VAC 10 A
322 380-480 VAC 10 A
330 380-480 VAC 15 A
340 380-480 VAC 15 A
355 380-480 VAC 25 A
375 380-480 VAC 25 A

Suitable for use on a circuit capable of delivering not
more than 100,000 rms Symmetrical Amperes, 500
Volts Maximum, when protected by the above
fuses.

6-8
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B StArt-UP oo page 7-2
Control OPLIoNS ......eeeveeeiriiiiiiieeeeeeeiiee page 7-2
Serial Communication ...........ccccccceeveee page 7-2
VLT Dialog and PC .......cceeeiiiiiiiiiiiieenn. page 7-3
Local Control Panel (LCP-2) ................ page 7-3
Local Operation Pad (LOP) ................... page 7-4
Local Control Panel...........cccoouvviieeennn. page 7-5
DiSPlay .....evveeeeeiiiiie e page 7-5
Control KeYS ... page 7-6
Control Keys Functions ...........cccccceeeuee page 7-6
Display Read-out State ...........ccccceee... page 7-7
Display Mode .......ccccoviiiiiieeiiiiiiiiieen, page 7-7
Quick Menu Mode vs. Menu Mode....... page 7-8
Parameter Selection .........ccccccovvviiinnenn. page 7-8
Menu Mode .......ccceeeeeiiiiiiiiiee, page 7-9
Parameter Groups .......ccccceeevveeveeeeeeennnns page 7-9
Change Data ........cccoocvvvveeeeiiiiiiieeeeenn, page 7-9
Menu Structure ..o, page 7-11

MG.03.G1.22 - VLT is aregistered Danfoss trademark

7-1

uonesado



Operation

Darfi

FCM 300 Series

Operation

Start-up

After AC line connections have been made, check
to see that the LED 302 (green) is lit. For Profibus
versions, LED 303 will flash. For more Profibus
information, see the Profibus manual.

For out-of-the-box use without an LOP, LCP-2,
serial communications or PC (see "Control
Options"), simple on/off and speed control is
accomplished as follows:

Connection diagram - factory setting

1. Run cable from terminals 4 and 6 to a start/stop
contact or switch. See diagram below.

2. Wire potentiometer to terminals 2, 7 and 8. See
diagram below.

NOTE!

Pre-programmed factory parameter settings are
suitable for basic on/off and speed operation as
depicted in the following diagram.

Sl |1 =
Qll2 2 - Reset to be closed short time for
Reset (pushbutton T——— Sl (3 resetting fault trips
Start —_— Sl (4 - Start to be closed (maintained) for
Jog I Sl |5 changing to run mode
v Ol |6 - Jog will run at fixed speed
Speed reference—— [1=3_K0Q Ol |7 while closed (10 Hz)
Ol (8 - Speed reference (0-10V)
NEE determines speed while in run mode
DANFOSS
175NA008.10
NOTE! NOTE!

Be sure the lid screws are tightened down
sufficiently (19.5 - 21.2 Ib-in) to seal lid.

The rotional direction of the motor can not be
changed by switching phases. The default direction
is clockwise. Changing the motor direction must be
programmed in parameter 200.

Control Options

The FCM 300 can be programmed and operated
with:

1. Serial communication using the RS 485
connection

2. VLT Dialog software and a PC using the RS 485
connection

3. Local Control Panel (LCP-2)

The FCM 300 can be operated, but not

programmed with:
1. Local Operation Pad (LOP) wired to the control

terminals

Serial Communication
Terminal block X100, terminals 1-4 are available for

connecting an RS 485 bus.

For installations that require both serial
communication and use of an LCP-2, the service
plug kit (part #176N0O166) and cable (part
#175N0162) provides the necessary interface.

7-2

MG.03.G1.22 - VLT is a registered Danfoss trademark



Do

FCM 300 Series

m Serial Communication (continued...)

For installations that require both serial
communication and use of an LCP-2, the service
plug kit (part #175N0166) and cable (part
#175N0162) provides the necessary interface. With
the FCM 300 cover off, screw the Service Plug Kit
into a PG16 gland. Connect the end of the ribbon
cable to the red RS485 connector on the terminal
board of the FCM 300. Unscrew the cap to the
Service Plug Kit and connect mating end of cable
part #175N0162. Connect other end of cable to
LCP-2. Use the X100 terminals for serial
communication connection. See "Terminal
Specifications" for terminal functions.

® VLT Dialog software and PC

VLT Dialog is a powerful drive software tool that allows

N

[F—

i

NOTE!

The LCP-2 and VLT Dialog can not be used in

set-up, start-up and control of the FCM 300 and other

Danfoss units.

conjunction with one another.

Software only:

part #175Z20953

Software RS 232/485 converter and cables:

part #176F1705

Connect cables from PC to X 100 terminals.

® | ocal Control Panel (LCP-2)

The LCP-2 (part #175N0131) is used for programming
and commissioning the FCM 300 units. Use the plug
kit (part #175N0O161) and cable (part #175N0O162).
The plug kit wires to the X100 terminals. See "Local
Control" on page 7-5 for more information on the LCP-

2.

When serial communication and the LCP-2 are to be
used simultaneously, the service plug kit and cable
provide an alternative connection for the LCP-2. For

more information, see "Serial Communication” on this

page.

B Remote mounting kit

A remote mounting kit (part #175N0O160) is available to

mount the LCP-2 on a wall or in a panel.

"! Color of wire/ Terminal X100/ | D-sub pin
= yellow 8
=1 f g : :
Lo
‘@ red 3 2
J! blue 4 3
DANFOSS
175NA039.12
MG.03.G1.22 - VLT is a registered Danfoss trademark 7-3
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B Remote Mounting Kit continued....
Y LCP-2

—S0mm

72mm +0,3mm

’_I:l_‘
140mm +0,3mm

DANFOSS
1752A173.11

m Local Operation Pad (LOP)
The LOP is wired directly to the X101 control

) ' At power up the unit will always be in stop mode.
terminals. The LOP provides speed control, a start/

Set reference will be stored during power down. If

stop function and, depending on how it is wired and permanent start mode is desired, connect terminal
programmed, the following three functions: 6 to terminal 4 and do not connect orange/gray
1. Dual speed operation wire to terminal 4. This means the stop function on
2. Dual mode operation (Uses 2-Set-up Menus) LOP is disabled.
3. Dual direction operation (For forward or reverse)
NOTE!
After wiring the LOP, cut off or isolate any
excess wire.
Wiring
2 i
s Color of wire Terminal | Function
: White 2 Reference
= Brown 3 Reset
. Orange or Gray 4 See table under button T
° @ Green 5 See table under button II
Red 6 +24V
Yellow 7 +10V
Blue 8 Ground
Function/settings Key L (Start) [Key I (Start) [ Key O (Stop)
Default - Dual speed operation Run on set Run on Stop (and
(connect orange wire): reference 10 Hz* reset* - if trip)
No changes to factory setting. (+/-) jog speed
Function 2 - Dual mode operation
(connect orange wire): Run with Run with Stop (and
Select desired modes of operation Setup 1 Setup 2 reset* - if trip)
in Setups 1 and 2 (use para. 4-6)
Parameter 335 = 18 (select Setup)
Function 3 - Dual direction operation
(connect grey wire): Run Run Stop (and
Parameter 335 = 10 (start reversing) forward reverse reset* - if trip)
Parameter 200 = 1 (both directions)
*If no reset is required, **or set parameter 213

do not connect the brown wire
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m Local Control

The LCP-2 is an optional control panel for
programming and monitoring the FCM 300 unit.

NOTE!

The VLT 5000 Series LCP-2 (part #17520401) can
not be used with the FCM 300. However, the LCP-2
(part #175N0O131) can be used with all VLT 5000,
VLT 2800 and FCM 300 Series units.

LCP-2 installation

The LCP-2 is connected to the X100 terminals (1-4).
For more information, see separate instruction
manual MI.03.AX.YY.

LCP-2 Functions

The functions of the control panel can be divided
into three groups:

. display
« keys for changing program parameters
« keys for local operation

All data is indicated by means of a 4-line alpha-
numeric display, which in normal operation is able to
show 4 measurements and 3 operating conditions
continuously. During programming, all the
information required for quick, effective parameter

Setup of the FCM 300 will be displayed. As a
supplement to the display, there are three LEDs for
voltage, warning and alarm.

All program parameters of the FCM 300 can be
changed immediately from the control panel, unless
this function has been blocked via parameter 018.

DANFOSS
175ZA004.10

DISPLAY QUICK MENU
STATUS MENU

CHANGE [l CANCEL oK
DATA
(OALARM

N
STOP FWD.
RESET JOG REV. START

(OWARNING ~ (OON

Display

The LCD-display is back-lit with 4 alpha-numeric
lines. The display also shows the direction of motor
rotation with an arrow, the active set-up, and the
set-up currently being programmed (can be different
than the active set-up).

1st line 12345678981 234367398
12345678 1
nd line 1
3rd line 12345678981 234367398
12345678981 234367398
4th line

1st line shows up to 3 measurements continuously
in normal operating status or a text which explains
the 2nd line.

2nd line shows a measurement with related unit
continuously, regardless of status (except in the
case of alarm/warning).

3rd line is normally blank and is used in the menu
mode to show the selected parameter number or
parameter group number and name.

4th line is used in operating status for showing a
status text or in data change mode for showing the
value of the selected parameter.

An arrow indicates the direction of rotation
m of the motor. Furthermore, the Setup
=ETUF " \which has been selected as the Active
12 Setup in parameter 004 is shown. When
programming another Setup than the
Active Setup, the number of the Setup
which is being programmed will appear to the right.
This second Setup number will flash.

LEDs

At the bottom of the control panel is a red alarm
LED and a yellow warning LED, as well as a green
voltage LED.

red yellow green
[ OALARM OWARNING  (OON

MG.03.G1.22 - VLT is aregistered Danfoss trademark

7-5

uonesado



Operation

Darfi

FCM 300 Series

If certain threshold values are exceeded, the alarm
and/or warning lamp is lit together with a status and
alarm text on the control panel.

The green ON LED will be lit when power is applied
to the FCM 300 unit and text will appear on the
back-lit display.

m Control Keys
The control keys above the line of LEDs are used
for programming. Some parameters can be
changed while the FCM 300 is operating.

DISPLAY QUICK MENU

STATUS MENU

CHANGE CANCEL oK
DATA

The four keys below the LED indicators are for local
control of the FCM 300.

N
STOP FWD.
RESET JOG REV. START

m Control Key Functions

[DISPLAY / STATUS] is used for
selecting the mode of display or for
changing back to Display mode from
either the Quick menu mode or the
Menu mode.

DISPLAY
STATUS

[QUICK MENU] is used for
programming the parameters that
belong under the Quick menu mode.
It is possible to switch directly
between Quick menu mode and
Menu mode.

QUICK
MENU

[MENU] is used for programming all
parameters. It is possible to switch
directly between Menu mode and
Quick menu mode.

MENU

[CHANGE DATA] is used for changing
the parameter selected either in the
Menu mode or the Quick menu
mode.

CHANGE
DATA

[CANCEL] is used if a change of the
selected parameter is not to be carried
out.

CANCEL

[OK] is used for confirming a change
of the parameter selected.

o
X

[+/-] is used for selecting parameter
and for changing the chosen
parameter or for changing the read
outin line 2.

[<>] is used for selecting group and to
move the cursor when changing
numerical parameters.

[STOP / RESET] is used for stopping

% or for resetting the FCM 300 after a
drop-out (trip). Can be selected via
parameter 014 to be active or
inactive. If stop is activated, line 2 will
flash, and [START] must be activated.

NOTE!

Pressing [STOP/RESET] will prevent motor from

running also with disconnected LCP-2.

Restarting is only possible via the LCP-2 [START]

ey.

=~

[JOG] overrides the output frequency
10G to a preset frequency while the key is

kept down. Can be selected via

parameter 015 to be active or

inactive.
—~ [FWD / REV] changes the direction of
EVEV\? rotation of the motor, which is

indicated by means of the arrow on
the display although only in Local.
Can be selected via parameter 016 to
be active or inactive (parameter 013
must be set to [1] or [3] and
parameter 200 set to [1].

[START] is used for starting the FCM
300 after stop via the [Stop] key. Is
always active, but cannot override a
stop command given via the terminal
strip.

START

7-6
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NOTE! e Line 1 of the display lists 3 variables: 1.1, 1.2 and 1.3
Using factory settings, the local control keys (bottom  Line 2 gives the fourth variable (shown as VAR 2)

4 of the display) will be active in Local Control or e Line 4 shows the present operating status or alarms
Remote Control modes (parameter 002), except for and warnings.

[FWD/REV] which is only active in Local operation.
All 4 local control keys can be disabled via
parameters 014-017.

VAR 1.1 UAR 1.2 UAR 1.3

NOTE! -
Care should be taken when disabling the [STOP] I-,-I I:|E: E 1
key! With no external stop function and parameter
014 disabled, the FCM 300 can be started, but

stopped only by disconnecting power to the motor. STATUS

m Display Read-out State The number of variables to be viewed on the display is

The display read-out operating values can be determined by the read-out state:

uonesado

changed via parameters 009-012. A list of

selectable operating values follows: Read-out : " "
Line 1 Description Data value Description

for operating for 3 operating for 3 operating
Operating variable: Unit: variable in line 2  varablesinine1 variables in line 1
Reference [%]
Reference [unit]* Read-out state 1:
Feedback [unit]* ; _ ; _
Frequency [Hz] ThIS rgad out stgte is standard after start-up or
Frequency x scaling [-] initializing the unit.
Motor current [A]
Torque [%]
Power [kW] FEERUEHLCY
Power [HP] M
Motor voltage V] SETUP
DC-link voltage V] . 1
FC thermal [%]
Hours run [Hours]
Input status, dig. Input [Binary code]
External reference [%] MOTOR IS RUNHIMG
Status word [Hex]
Heat sink temp. [°C]
Alarm word [Hex] ; ; ; ; ;
Control word [Hex] L!ne 2 provides the .operatln.g variable ahd Line 1
Warning word 1 [Hex] gives a text description of Line 2. The displayed
Warning word 2 [Hex] variable of Line 2 is programmable via parameter
Analog input 1 [mA] +/- ;
Analog input 2 V] 009. Or, the [+/-] keys scroll through the available

variable selections during normal operation.

*)  Select in parameter 416.
The unit is shown in readout state 1 line 1 otherwise ‘U’
is shown.

m Display Mode
During normal operation, up to 4 different operating
variables can be viewed simultaneously on the
display. Each line of the display has a specific
purpose:

MG.03.G1.22 - VLT is a registered Danfoss trademark 7-7
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Read-out state 2:

Press the [DISPLAY/STATUS] key once to activate
read-out state 2. To return to state 1, push the
[DISPLAY/STATUS] key again.

24.3% I8, 2%

68,8 HZ 7

13.8AR

MOTOR IS RUMMIMG

In this state, four operating values are shown at the
same time. In the example, Reference, Torque,
Current and Frequency are selected as variables in
the first and second line.

Read-out state 3:

Continuously hold down the [DISPLAY/STATUS] key
to activate read-out state 3. Releasing the
[DISPLAY/STATUS] key switches the read-out to
state 2. Push the [DISPLAY/STATUS] key once
more to return to state 1.

REF*% TORRUE CURE H

68,8 HZ

MOTOR

IS EUMMHIHMG

This state shows the names of the operating
variables that correspond to the values seen in state
2.

Quick Menu Mode vs. Menu Mode

The FCM 300 has many parameters to
accommodate different applications. The Quick
Menu contains the 10 most utilized parameters that
are needed for programming in most applications. If
the parameters in the Quick Menu do not give the
desired functionality, use of the full Menu is always
available.

NOTE!

Some parameters can be utilized in the Menu
mode. For instance, if Open Loop is chosen in
parameter 100, the PID parameters will be hidden.

The parameter names and corresponding humbers
(EX Parameter 001 = Language, Parameter 200 =
Direction of rotation) are the same in Quick Setup
Menu and Menu modes.

Changing a parmeter in one mode automatically
changes the same parmeter in the other mode.

Quick Setup via Quick Menu

Initiate the Quick Setup mode by pressing the

[ QUICK MENU] key once, which gives the following
read-out display:

RUICEKE MEMU ¥ 0OF %

66,8 HZ

B8l LAWMGUAGE

EMGLISH

The 3 Line gives the parameter number and name.
The 4" Line shows the status/value of the
parameter. After power-up, the Quick Menu will
always start at Position 1 (See "Parameter
Selection" below).

Parameter Selection

Scroll through the Quick Menu parameters by
pressing the [+/-] keys. The parameters and their
positions within the Quick Menu are as follows:

Pos.:No.: Parameter: Unit:
1 001 Language

2 200 Direction of rotation

3 101 Torque characteristic

4 204 Min. reference [HZ]
5 205 Max. reference [HZ]
6 207 Ramp up time [sec.]
7 208 Ramp down time [sec.]
8 002 Local/remote control

9 003 Local reference

10 500 Bus address

7-8
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= Menu Mode
Press the [MENU] key once to display the Menu

mode. The display will look like this:

FEERUEHMLCY

68,8 HZ 7

« KEYB. & DISPLAY

Line 3 of the display shows the parameter group
number and name.

B Parameter Groups
The Menu mode parameters are divided into
groups. Scroll through the parameter group (0-6) by
pressing the [<] or [>]keys.
The parameter groups are as follows:

Group no. Parameter group:

Operation & Display
Load & Motor
References & Limits
Inputs & Outputs
Special functions
Serial communication
Technical functions

*For information on parameter group 800 and
900 for PROFIBUS, please see the FCM Profibus
manual MG.03.EX.YY.

o Ul WNPFE O

When the desired parameter group is selected,
push the [+] or [-]keys to obtain access to the
individual parameters.

FEERUEHMCY

68,8 HZ ¥

B8l LAWMGUAGE
EMGLISH

The 3rd Line of the display shows the parameter
number and name, while the status/value of the
selected parameter is shown in Line 4.

m Change Data
Regardless of whether a parmeter has been

selected under the Quick Menu or Menu mode, the

procedure for changing data remains the same.
Pressing the [CHANGE DATA] key once will

underline the status/value of the selected parameter

in Line 4 and the text will flash. The next step for
changing the data depends on whether the
selected parameter represents a numerical data
value or a text value.

B Changing a Text Value

If the selected parameter is a text value, using the

[+] or [-] keys after the [CHANGE DATA] key has
been pressed will scroll through the possible text
values for that parameter.

FEERUEHMLCY

68,8 HZ ¥

B8l LAMGUAGE
EMGLISH

The 4™ Line of the display shows the text value that
will be entered (saved) when the data is accepted.

To accept the data, push the [OK] key once.

MG.03.G1.22 - VLT is aregistered Danfoss trademark
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m Infinitely variable change of numeric data value
If the chosen parameter represents a numeric data
value, the position (tens, tenths, hundreds, etc.) is
chosen by scrolling with the [<] or [>] keys.

FEERUEHMLCY

6.8 HZ T

136 STHET
B @UEHTY

Pressing [<] or [>] keys changes the digit (0-9) of
the selected position:

FEERUEHMLCY

6.8 HZ T

138 START
Ba.0 HZ

The digit in the position being altered with flash,
when the 4™ Line reads the desired value to be
saved, press [OK] once.

7-10
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® Menu structure

DISPLAY MODE

AR 2

STRATUS

v
MENU ‘

DISPLAY
STATUS

MENU MODE

FEERUEHMCY

E-El B HZ %

KEYE.&DISFPLAY

Choice of Choice of
parameter @ group

DATA MODE

FEERUEHMLCY

6E. B HE 5

B8l LAMGUAGE
EMGLISH

CHANGE
DATA

DATA CHANGE MODE

K

CANCEL

- . { i

1 VAR 1.2 UAR 1.3

FEERUEHMLCY

6H. B HZ

P

B8l LAMGUAGE
EMGLISH

Choice of
data value

MG.03.G1.22 - VLT is aregistered Danfoss trademark

DISPLAY
STATUS

QUICK
MENU

QUICK MENU MODE

RUICEKE MEMU W 0OF

‘68,8 HZ T

B8l LAMGUAGE
EMGLISH

P

CHANGE
DATA

v
DATA CHANGE MODE

RUICEKE MEMU W 0OF

L

B8l LAMGUAGE
EMGLISH
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Chapter 8

m Parameters 001-019..........cccoceveevienennn.
Operation and Display
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® How to Read the Parameter Settings

Before working with the parameter settings, it is
important to note that there are various settings
depending on the product.

The standard parameter settings (general factory
settings) are marked with O . These settings are
listed in the back of this manual under "Standard
Parameter Settings".

However, there are some special settings only
applicable for HVAC and industrial products.
Whereever these settings are applied, it is marked
with "H" for HVAC products and "I" for industrial
products.

The settings differing from the standard parameter
settings are also listed in the back of the manual.

NOTE! If H or | is not stated, the standard
parameters settings are to be used.

001 Language
(LANGUAGE)

Settings:

0 English (ENGLISH)
German (DEUTSCH)
French (FRANCAIS)
Danish (DANSK)
Spanish (ESPANOL)
Italian (ITALIANO)

State when delivered may vary from factory setting.

Function:
The choice in this parameter defines the language
to be used on the display.

Description of choice:

There is a choice of English [0], German [1], French

[2], Danish [3], Spanish [4] and Italian [5].

002 Local/remote control

(OPERATION SITE)

Settings:
O Remote control (REMOTE) [0]
Local control (LOCAL) [1]

Function:

There is a choice of two methods of controlling the
FCM 300: Remote control [0] and Local control [1].

Description of choice:

If Remote control [0] is selected, the FCM 300 can

be controlled via:

1. The control terminals or the serial communication
port .

. The [START] key. However, this cannot override
Stop commands (also start-disable) entered via
the digital inputs or the serial communication
port.

. The [STOP], [JOG] and [RESET] keys, provided
that these are active (see parameters 014, 015
and 017).

N

w

If Local control [1] is selected, the FCM 300 can be

controlled via:

1. The [START] key. However, this cannot override
Stop commands on the digital terminals (if [2] or
[4] has been selected in parameter 013).

. The [STOP], [JOG] and [RESET] keys, provided
that these are active (see parameters 014, 015
and 017).

. The [FWD/REV] key, provided that this has been
activated in parameter 016 and that in
parameter 013 a choice of [1] or [3] has been
made.

4. Via parameter 003 the local reference can be

controlled by means of the " [ ]" and " [ ]" keys.

N

w

0 = General factory setting - also applying to spare part unit, H = HVAC setting, | = Industrial setting,
() = display text [ ] = value for use in communication via serial communication port

8-2
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003 Local reference

(LOCAL REFERENCE)
Settings:
Par 013 set for [1] or [2]:
0 - fuax 0 000.000
Par 013 set for [3] or [4] and par. 203 = [0] set for:
Refun - Refyax 0 000.000

Par 013 set for [3] or [4] and par. 203 = [1] set for:
-Refyax - + Refyax J 000.000

Function:
This parameter allows manual setting of the desired
reference value (speed or reference for the selected
configuration, depending on the choice made in
parameter 013).
The unit follows the configuration selected in
parameter 100, provided that Process regulation,
closed loop [3] has been selected.

Description of choice:
Local [1] must be selected in parameter 002 for this
parameter to be used.
The set value is saved in the case of a voltage drop-
out, see parameter 019.
In this parameter Data Change Mode is not exited
automatically (after time out).
Local reference cannot be set via the serial
communication port.

Warning:

Since the value set is remembered

after the power has been cut, the motor

may start without warning when the
power is reinstated; if parameter 019 is changed to
Auto restart, use saved ref. [0].

004 Active Setup (ACTIVE SETUP)
Settings:

Factory Setup (FACTORY SETUP) [0]
0 Setup 1 (SETUP 1) [1]
Setup 2 (SETUP 2) [2]
Multi Setup (MULTI SETUP) [5]

Function:
The choice in this parameter defines the Setup
number you want to control the functions of the
FCM 300.

All parameters can be programmed in two individual
parameter Setups, Setup 1 and Setup 2. In
addition, there is a pre-programmed Setup, called
Factory Setup, that cannot be modified.

Description of choice:
Factory Setup [0] contains the factory data and can
be used as a data source if the other Setups are to
be returned to a known state.

Parameters 005 and 006 allow copying from one
Setup to the other.

Setups 1 [1] and 2 [2] are two individual Setups that
can be selected as required.

Multi-Setup [5] is used if remote-mounting switching
between Setups is desired. Terminals 2, 3, 4, and 5
as well as the serial communication port can be
used for switching between Setups.

005 Programming Setup (EDIT SETUP)

Settings:

Factory Setup (FACTORY SETUP) 0]
Setup 1 (SETUP 1) [1]
Setup 2 (SETUP 2) [2]

0 Active Setup (ACTIVE SETUP) [5]
Function:

The choice is of the Setup in which programming
(change of data) is to occur during operation. It is
possible to program the two Setups independently
of the Setup selected as the Active Setup (selected
in parameter 004).

Description of choice:
The Factory Setup [0] contains the factory data and
can be used as a data source if the other Setups
are to be returned to a known state.

O = General factory setting - also applying to spare part unit, H = HVAC setting, | = Industrial setting, () = parameter
window text. [ ] = value for use in communication via serial communication port

MG.03.G1.22 - VLT is aregistered Danfoss trademark
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Setups 1 [1] and 2 [2] are individual Setups which
can be used as required. They can be programmed
freely, regardless of the Setup selected as the Active
Setup and thus controlling the functions of the FCM
300.

NOTE!

If a general change of data or a copying to the
Active Setup is effected, this immediately affects the
functioning of the unit.

006 Copying of Setups (SETUP COPY)

Settings:

0 No copying (NO COPY) [0]
Copy to Setup 1 from # (COPY TO SETUP 1) [1]
Copy to Setup 2 from # (COPY TO SETUP 2) [2]
Copy to Setup all from # (COPY TO ALL) [5]

# = the Setup selected in parameter 005

Function:
A copy is made from the Setup selected in
parameter 005 to one of the other Setups or to all
the other Setups simultaneously.

NOTE!

Copying is only possible in Stop Mode (motor
stopped on a Stop command).

Copying will take max. 3 seconds and has ended
when parameter 006 has returned to value O.

007 LCP-2 copy (LCP COPY)

Description of choice:
Select Upload all parameters [1] if all parameter
values are to be transmitted to the control panel.
Select Download all parameters [2] if all transmitted
parameter values are to be copied to the FCM 300
on which the control panel has been mounted.
Select Download power-independent par. [3] if only
the power-independent parameters are to be
downloaded. This is used if downloading to a FCM
300 that has a different rated power than the one
from where the parameter Setup originates.

NOTE!

Uploading/Downloading can only be carried out in
the Stop mode and only between units with the
same database version (see par. 626 value)

008 Display scaling of motor frequency

(FREQUENCY SCALE)

Settings:
0.01 - 100.00 [ - 10000]
0 1.00 [100]
Function:

This parameter chooses the factor to be multiplied
by the motor frequency, fy, for presentation in the
display, when parameters 009-012 have been set
for Frequency x Scaling [5].

Description of choice:
Set the desired scaling factor.

Settings: 009 Display line 2 (DISPLAY LINE 2)
0 No copying (NO COPY) [0] Settings:
Upload all parameters (UPLOAD ALL PARAM) [1] None [0]
Download all parameters (DOWNLOAD ALL) [2] Reference [%] (REFERENCE [%)]) [1]
Download power-independent par. Reference [unit] (REFERENCE [UNIT]) [2]
(DOWNLOAD SIZE INDEP) [3] Feedback [unit] (FEEDBACK [UNIT]) 3]
O Frequency [Hz] (FREQUENCY [Hz]) [4]
Function: Frequency x Scaling [-] (FREQUENCY X SCALE) [5]
i o . Motor current [A] (MOTOR CURRENT [A]) [6]
Parameter 007 is used if it is desired to use the Torque [%)] (TORQUE [%]) 7]
integrated copying function of the control panel. You Power [kW] (POWER [kW]) 8]
can therefore easily copy parameter value(s) from Power [HP] (POWER [hp] [US)) [9]
one FCM 300 to another. Motor voltage [V] (MOTOR VOLTAGE [V]) [11]
0 = General factory setting - also applying to spare part unit, H = HVAC setting, | = Industrial setting,

() = display text [ ] = value for use in communication via serial communication port

8-4
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DC link voltage [V] (DC LINK VOLTAGE [V]) [12]
Thermal load, FC [%] (FC THERMAL [%]) [14]
Hours run [Hours] (RUNNING HOURS) [15]
Digital input [Binary code] (DIGITAL INPUT [BIN])  [16]
External reference [%)] (EXTERNAL REF [%]) [21]
Status word [Hex] (STATUS WORD [HEX]) [22]
Heat sink temp. [°C] (HEATSINK TEMP [°C]) [25]
Alarm word [Hex] (ALARM WORD [HEX]) [26]

Control word [Hex] (CONTROL WORD [HEX]) [27]
Warning word 1 [Hex]

(WARNING WORD 1 [HEX]) (28]

Warning word 2 [Hex]

(WARNING WORD 2 [HEX]) [29]

Analog input 1 [mA] (ANALOG INPUT 1 [mA]) [30]

Analog input 2 [V] (ANALOG INPUT 2 [V]) [31]
Function:

This parameter allows a choice of the data value to
be displayed in line 2 of the display.

Parameters 010-012 enable the use of three
additional data values to be displayed in line 1.

NOTE!
In parameter 009, "none" [0] cannot be selected.

Description of choice:
Reference [%)] corresponds to the total reference
(sum of digital/analog/preset/bus/freeze ref./catch-
up and slow-down).
Reference [unit] gives the sum of the references
using the unit stated on the basis of configuration in
parameter 100 (Hz, Hz and rpm).
Feedback [unit] gives the status value of terminal 1
and 2 using the unit/scale selected in parameter
414, 415 and 416.
Frequency [Hz] gives the motor frequency, i.e. the
output frequency to the motor.

Frequency x Scaling [] corresponds to the present
motor frequency fy multiplied by a factor (scaling) set
in parameter 008.

Motor current [A] states the phase current of the
motor measured as effective value.

Torque [%] gives the current motor load in relation
to the rated motor torque.

Power [kW] states the actual power consumed by
the motor in kW.

Power [HP] states the actual power consumed by
the motor in HP.

Motor voltage [V] states the voltage supplied to the
motor.

DC link voltage [V] states the intermediate circuit
voltage in the FCM 300.

Thermal load, FC [%] states the calculated/
estimated thermal load on the FCM 300. 100% is
the cut-out limit.

Hours run [Hours] states the number of hours that
the motor has run since the latest reset in
parameter 619.

Digital input [Binary code] states the signal states
from the 4 digital terminals (2, 3, 4 and 5). Input 5
corresponds to the bit at the far left. '0" = no signal,
1" = connected signal.

External reference [%] gives the sum of the external
reference as a percentage (the sum of analog/pulse/
bus).

Status word [Hex] gives the status word sent via
the serial communication port in Hex code from the
FCM 300.

Heat sink temp. [°C] states the present heat sink
temperature of the FCM 300. The cut-out limit is 90 +
5°C; cutting back in occurs at 60 + 5°C.

Alarm word [Hex] indicates one or several alarms in
a Hex code.

Control word. [Hex] indicates the control word for
the FC motor. See Serial communication.

Warning word 1. [Hex] indicates one or more
warnings in a Hex code.

Warning word 2. [Hex] indicates one or more
status states in a Hex code.

Analog input 1 [mA], states the signal value on
terminal 1.

Analog input 2 [V], states the signal value on
terminal 2.

010 Display line 1.1 (DISPLAY LINE 1.1)

Value:
O Reference [%] [1]

See parameter 009.

Function:
This parameter enables a choice of the first of three
data values to be shown on the display, line 1,
position 1.
For display read-outs, press the [DISPLAY/STATUS]
button.

0 = General factory setting - also applying to spare part unit, H = HVAC setting, | = Industrial setting,
() = display text [ ] = value for use in communication via serial communication port
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Description of choice:
There is a choice of 24 different data values, see
parameter 009.

011 Display line 1.2 (DISPLAY LINE 1.2)

Value:
O Motor current [A] [6]

See parameter 009

Function:
This parameter enables a choice of the second of
the three data values to be shown on the display,
line 1, position 2.
For Display read-outs, press the [DISPLAY/STATUS]
button.

Description of choice:
There is a choice of 24 different data values, see
parameter 009.

012 Display line 1.3 (DISPLAY LINE 1.3)

Value:
H,I Power [HP] [9]
O Power [kKW] 8]

See parameter 009

Function:
This parameter enables a choice of the third of the
three data values to be shown on the display, line 1,
position 3.
Display read-outs are made by pressing the
[DISPLAY/STATUS] button.

Description of choice:
There is a choice of 24 different data values, see
parameter 009.

013 Local Control/Configuration as

parameter 100 (LOCAL CTRL/CONFIG.)

FCMP308o@)I8Sparameter 100.
(LCP CTRL/AS P100) [3]
0 LCP-2 digital control/as parameter 100.
(LCP+DIG CTRL/AS P100) [4]
Function:

This is where the desired function is to be selected if
Local control has been chosen in parameter 002.
See also the description of parameter 100.

Description of choice:
If Local not active [0] is selected, a possible setting
of Local reference via parameter 003 is blocked.
It is only possible to change to Local not active [0]
from one of the other setting options in parameter
013, when the FCM 300 has been set to Remote
control [0] in parameter 002.

LCP control and open loop [1] is used when the
speed is to be adjustable (in Hz) via parameter 003,
when the FCM 300 has been set to Local control [1]
in parameter 002.

If parameter 100 has not been set to Speed
regulation open loop [0], switch to Speed regulation
open loop [0].

LCP digital control and open loop [2] functions as
LCP control and open loop [1], the only difference
being that when parameter 002 has been set to

Local operation [1], the motor is controlled via the
digital inputs.

LCP control/as parameter 100 [3] is selected if the
reference is to be set via parameter 003.

LCP digital control/as parameter 100 [4] functions as
LCP control/as parameter 100 [3], although, when
parameter 002 has been set to Local operation [1],
the motor may be controlled via the digital inputs.

NOTE!
Shift from Remote control to LCP digital control and

open loop:

Value:
Local not active (DISABLE) [0] The present motor frequency and direction of
LCP-2 control and open loop. rotation must be maintained. If the present direction
(LCP CTRL/OPEN LOOP) [1] of rotation does not correspond to the reversing
LCP-2 digital control and open loop. signal (negative reference), the motor frequency fy
(LCP+DIG CTRL/OP.LOOP) 2] will be set at 0 Hz.
0 = General factory setting - also applying to spare part unit, H = HVAC setting, | = Industrial setting,

() = display text [ ] = value for use in communication via serial communication
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Shift from LCP digital control and open loop to
Remote control:

The selected configuration (parameter 100) will be
active. Shifts are effected without any abrupt
movement.

Shift from Remote control to LCP control/as
parameter 100 or LCP digital control/as parameter
100.

The present reference will be maintained. If the
reference

signal is negative, the local reference will be set at
0.

Shift from LCP control/as parameter 100 or LCP
remote control as parameter 100 to Remote control.
The reference will be replaced by the active
reference signal from the remote control.

014 Local stop (LOCAL STOP)

Value:

Not possible (DISABLE) [0]
0 Possible (ENABLE) [1]
Function:

This parameter disables/enables the local stop
function in question from the control panel.

This key is used when parameter 002 has been set
for Remote control [0] or Local [1].

Description of choice:
If Disable [0] is selected in this parameter, the
[STOP] key will be inactive.

NOTE!
If Enable is selected, the [STOP] key overrules all

Start commands.

015 Local jog (LOCAL JOGGING)

Value:
O Not possible (DISABLE) [0]
Possible (ENABLE) [1]
Function:

In this parameter, the jog function can be enabled/
disabled on the control panel.

Description of choice:
If Disable [0] is selected in this parameter, the [JOG]
key will be inactive.

016 Local reversing
(LOCAL REVERSING)

Value:

00 Not possible (DISABLE) [0]
Possible (ENABLE) [1]

Function:

In this parameter, the reversing function can be
enabled/disabled on the control panel.

This key can only be used if parameter 002 has
been set to Local operation [1] and parameter 013
to LCP control with open loop [1] or LCP control as
parameter 100 [3].

Description of choice:
If Disable [O] is selected in this parameter, the [FWD/
REV] key will be inactive.
See parameter 200.

017 Local reset of trip (LOCAL RESET)

Value:

Not possible (DISABLE) [0]
O Possible (ENABLE) [1]
Function:

In this parameter, the reset function can be
selected/removed from the keyboard.

This key can be used when parameter 002 has
been set for Remote control [0] or Local control [1].

Description of choice:
If Disable [0] is selected in this parameter, the
[RESET] key will be inactive.

NOTE!
Only select Disable [0] if an external reset signal has
been connected via the digital inputs.

0 = General factory setting - also applying to spare part unit, H = HVAC setting, | = Industrial setting,
() = display text [ ] = value for use in communication via serial communication port
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Parameter Group 0: Operation & Display

Darfi

FCM 300 Series

018 Lock for data change

(DATA CHANGE LOCK)

Value:
0 Not locked (NOT LOCKED) [0]
Locked (LOCKED) [1]
Function:

In this parameter, the software can "lock" the
control, which means that data changes cannot be
made via LCP 2 (however, this is still possible via the
serial communication port).

Description of choice:
If Locked [1] is selected, data changes cannot be
made.

019 Operating state at power up, local

control (POWER UP ACTION)
Value:

H Auto restart, use saved ref.(AUTO RESTART) [O]

00 Forced stop, use saved ref. (LOCAL=STOP) [1]
Forced stop, set ref. to O
(LOCAL=STOP, REF=0) [2]

Function:
Setting of the desired operating mode when the
mains voltage is reconnected.
This function can only be active in connection with
Local control [1] in parameter 002.

Description of choice:
Auto restart, use saved ref. [0] is selected if the unit
is to start up with the same local reference (set in
parameter 003) and the same start/stop conditions
(given via the [START/STOP] keys) that the FCM
300 had before it was switched off.
Forced stop, use saved ref. [1] is used if the unit is
to remain stopped when the mains voltage is
connected, until the [START] key is pressed. After
the start command, the local reference used is set
in parameter 003.

Forced stop, set ref. to 0 [2] is selected if the unit is
to remain stopped when the mains voltage is
connected. Local reference (parameter 003) is
reset.

NOTE!

In remote controlled operation (parameter 002), the
start/stop condition at power up will depend on the
external control signals. If Latched start is selected
in parameter 332-335, the motor will remain
stopped at power up.

0 = General factory setting - also applying to spare part unit, H = HVAC setting, | = industrial setting,
() = display text [ ] = value for use in communication via serial communication port
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Parameter Group 1: Load and Motor

Darfi

FCM 300 Series

100 Configuration (CONFIG. MODE)

Settings:
0 Speed,
open loop mode (SPEED OPEN LOOP) [0]
Process,
closed loop mode (PROCESS CLOSED LOOP) [3]

Function:

This parameter is used for selecting the
configuration to which the FCM 300 is to be
adapted.

Description of choice:

If Speed, open loop mode [0] is selected, a normal
speed control (without feedback signal) is obtained,
but with automatic slip compensation, ensuring a
nearly constant speed at varying loads.
Compensations are active, but may be disabled as
required in parameter 133 - 136.

If Process, closed loop mode [3] is selected, the
internal process regulator will be activated, thereby
enabling accurate regulation of a process with
respect to a given process signal. The process
signal can be set using the actual process unit or as
a percentage. A feedback signal must be supplied
from the process, and the process setpoint must be
adjusted. In process closed loop both directions is
not allowed in parameter 200.

NOTE!
This is only possible in Stop Mode (motor stopped on
a Stop command).

101 Toraue characteristics
TOROUE CHARACT

Settings:
H Variable torque: high (VAR.TORQUE: HIGH) [4]
[ Constant torque (CONSTANT TORQUE) [1]

Variable torque: low (VAR.TORQUE: LOW) [2]
Var. torque: medium (VAR.TORQUE: MEDIUM) [3]

Function:

In this parameter, the principle for adjusting the U/f
characteristics of the FCM 300 to the torque
characteristics of the load is selected.

Description of choice:

Tm,n

175NA0S2.10

100%

B80%-

1 — fout
0.0 50% 100%

If Constant torque [1] is selected, a load-dependent
U/f characteristic is obtained in which the output
voltage is increased in the case of an increasing
load (current) so as to maintain constant
magnetization of the motor.

Select Variable torque low [2], Variable torque
medium [3] or Variable torque high [4] if the load
follows the square law (centrifugal pumps, fans).
NOTE!

Slip compensation (parameter 136) and start
(parameter 134) are not active if a variable torque is
used.

102 Motor power (MOTOR POWER)

Value:
XX XX KW - depends on the FCM 300

[XXXX]

Function:
Read only parameter.

103 Motor voltage (MOTOR VOLTAGE)
Value:
XX V- depends on the FCM 300 [XX]

Function:
Read only parameter.

104 Motor frequency (MOTOR FREQUENCY)

Value:
XX.X Hz - depends on the FCM 300 [XXX]

O = General factory setting - also applyng to spare part unit, H = HVAC setting, | = Industrial setting, () = parameter
window text. [ ] = value for use in communication via serial communication port
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Function:
Read only parameter.

Description of choice:
Set the desired frequency.

105 Motor current (MOTOR CURRENT)

Value:

XX.X X A- depends on the FCM 300 [XXXX]

Function:
Read only parameter.

106 Rated motor speed
(MOTOR NOM. SPEED)

Value:
XX rpm - depends on the FCM 300 XX]

Function:
Read only parameter.

126 DC braking time (DC BRAKING TIME)

Settings:

0.0 - 60.0 sec. [0-600]
0 10.0 sec. [100]
Function:

This parameter is for setting the DC braking time for
which the DC braking voltage (parameter 132) is to
be active.

0.0 sec. = OFF

Description of choice:
Set the desired time.

127 DC brake cut-in frequency

(DC BRAKE CUT-IN)

Settings:
0.0 - fuax (parameter 202) [0-]
0 0.0 Hz = OFF [0]
Function:

This parameter is for setting the DC brake cut-in
frequency at which the DC braking voltage
(parameter 132) is to be active, in connection with a
Stop command.

128 Motor thermal protection
(MOTOR THERM. PRO

Settings:

[0 Disable (DISABLE) [0]
Enable (ENABLE) [1]
Function:

The motor temperature is measured with a
thermistor (optional).

Description of choice:
If Disable [0] is selected no tripping is required when
the motor is overloaded.

132 DC braking voltage

(DC BRAKE VOLTAGE)

Settings:
0 - 100 % [0-100]
00% [0]

Function:

If the stator in an asynchronous motor is supplied
with DC voltage, a braking torque will accur. The
braking torque depends on the selected DC braking
voltage. The DC braking voltage is stated as a
percentage of maximum braking voltage.

Description of choice:
Set the desired voltage as a specified percentage of
maximum braking voltage.

NOTE!
The DC braking voltage cannot be used as a

holding brake.

O = General factory setting - also applying to spare part unit, H = HVAC setting, | = Industrial setting, () = parameter
window text. [ ] = value for use in communication via serial communication port
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Parameter Group 1: Load and Motor

Darfi

FCM 300 Series

133 Start voltage (START VOLTAGE)
Settings:
0.00 - 100.00 V
0 Depends on motor

[0-10000]

Function:
You can set the motor voltage below the field
weakening point independently of the motor current.
Use this parameter to compensate for too low of
starting torque.

The start voltage is the voltage at 0 Hz.

NOTE!

If the start voltage is set too high, it can lead to
magnetic saturation and motor overheating; the
FCM 300 may trip. Therefore take care when using
the start voltage.

Description of choice:
Set the desired start voltage.

134 Start compensation

(START COMP)

Settings:
0.0 - 300.0 % [0-3000]
0 100.0 % [1000]
Function:

The output voltage is compensated as a function of
the load.

NOTE!
If the value is too high the FCM 300 can trip due to
overcurrent.

Description of choice:
Enter a % value.
Rated start compensation = 100 %.

135 U/f ratio (U/F RATIO)

Settings:
0.00 - 20.00 V/Hz
0 Motor dependent

[0-2000]

Function:
The output voltage to the motor can be adjusted on
a linear basis from 0 to rated frequency.

Un A
vl

Um,nT

175NA063.10

Par. 134
Load compensation

Par. 135
u/f characteristics

Par. 133
Start voltage

0.1 X fm,n fm,n fu[Hz]

136 Slip compensation

(SLIP COMP)
Settings:
500.0 - +500.0 % [-5000 - +5000]
H 0% [0]
0 100.0% [1000]
Function:

The rated slip compensation (factory setting) is
calculated on the basis of the motor parameters.
In parameter 136 the slip compensation can be
adjusted in detail. Optimizing makes the motor
speed less load dependent. This function is not
active at the same time as variable torque
(parameter 101).

Description of choice:
Enter a % value of rated slip compensation.

O = General factory setting - also applying to spare part unit, H = HVAC setting, | = Industrial setting, () = parameter
window text. [ ] = value for use in communication via serial communication port
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137 DC holding voltage

(DC HOLD VOLTAGE)

Settings:
0-100% [0-100]
0 O (OFF) % 0]
Function:

This parameter is used to uphold the motor function
(holding torque) or to pre-heat the motor. DC holding
voltage is active at stopped motor when it is set at a
value which is different from 0. Coasting stop will
deactivate the function.

Description of choice:
Enter a percentage value.

138 Brake cut out frequency

(BRAKE CUT OUT)

Settings:
0.5 - 132 Hz (parameter 200) [5-]
0 3.0 Hz [30]
Function:

Here the frequency at which the external brake is to
be released is selected via output set in parameter
340 during running.

Description of choice:
Set desired frequency.

139 Brake cut in frequency

(BRAKE CUT IN)

Settings:
0.5 - 132 Hz (parameter 200) [5-]
0 3.0 Hz [30]
Function:

Here the frequency at which the external brake is to
be activated is selected via output set in parameter
340 when the motor is ramping down to stop.

Description of choice:
Set the desired frequency.

Stop

Par. 139
Par. 138

Brake% No Brake Brake No Brake Brake

175NA059.10
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O = General factory setting - also applying to spare part unit, H = HVAC setting, | = Industrial setting, () = parameter
window text. [ ] = value for use in communication via serial communication port
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Parameter Group 2: References and Limits

Darfi

FCM 300 Series

200 Rotation direction (ROTATION)
Settings:
0 Only clockwise,

0-132 Hz (132 Hz CLOCK WISE) [0]
Both directions,

0-132 Hz (132 Hz BOTH DIRECTIONS) [1]
Only counterclockwise, 0-132 Hz

(132Hz COUNTERCLOCKW.) [2]
Function:

This parameter guarantees protection against
unwanted reversing.

Using Process, closed loop mode (parameter 100)
parameter 200 must not be changed to Both
directions [1].

Description of choice:
Select the desired direction seen from the motor
drive end.

Note that if Only clockwise, 0-132 Hz [0]/Only
counterclockwise, 0-132 Hz [2] is selected, the
output frequency will be limited to the range fyy -

fMAX-

If Both directions, 0-132 Hz [1] is selected, the
output frequency will be limited to the range + fyax
(the minimum frequency is of no significance).

NOTE!
This is only possible in Stop Mode (motor stopped on
a Stop command).

201 Min. output frequency

(MIN OUTPUT FREQ)

Settings:
0.0 Hz - fyax (parameter 202) [0-]
0 0.0 Hz 0]
H 6.0 Hz [60]
Function:

In this parameter, a minimum motor frequency limit
can be selected that corresponds to the minimum
frequency at which the motor is to run.

The minimum frequency can never be higher than
the maximum frequency, fyax.

If Both directions has been selected in parameter
200, the minimum frequency is of no significance.

Description of choice:
A value from 0.0 Hz to the max. frequency selected
in parameter 202 (fyax) can be chosen.

202 Max. output frequency

(MAX OUTPUT FREQ)
Settings:
fun (parameter 201) - france (132 Hz, par. 200)

O fRANGE

Function:
In this parameter, a maximum motor frequency can
be selected that corresponds to the highest
frequency at which the motor is to run.

See also parameter 205.

Description of choice:
A value from fy,y to 132 Hz can be selected.

203 Reference/feedback range

(REF/FEEDB. RANGE)

Settings:

0 Min - Max (MIN - MAX) [0]
- Max - + Max (-MAX-+MAX) [1]
Function:

This parameter decides whether the reference
signal is to be positive or can be both positive and
negative.

NOTE!
Analogue input (reference/feedback) can only be

positive.

Choose Min - Max [0] if Process, closed loop mode
has been selected in parameter 100.

O = General factory setting - also applying to spare part unit, H = HVAC setting, | = Industrial setting, () = parameter
window text. [ ] = value for use in communication via serial communication port
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Description of choice:
Choose the desired range.

204 Minimum reference

(MIN. REFERENCE)

Settings:
-100,000.000 - Refyax (par. 205) [-100000000 - ]
H 60.000 [60]
0 0.000 0]
Function:

The Minimum reference gives the minimum setting
that can be assumed by the sum of all references.

Minimum reference is only active if Min - Max [0] has
been set in parameter 203; however, it is always
active in Process, closed loop mode (parameter
100).

Description of choice:
Is only active when parameter 203 has been set to

Min - Max [O].

Set the desired value.

205 Maximum reference

(MAX. REFERENCE)
Settings:
Refun (parameter 204)-100,000,000 [-100000000]

H,I 60.000 Hz [60000]
0 50.000 Hz [50000]
Function:

The Maximum reference gives the highest value that
can be assumed by the sum of all references.

If parameter 100 has been selected to open loop
the max. setting is 132 Hz.

If closed loop has been selected the maximum
reference cannot be set higher than the maximum
feedback (parameter 415).

Description of choice:
Set the desired value.

207 Ramp-up time (RAMP UP TIME )

Settings:

0.15 - 3600.00 sec. [5 -360000]

H 60.00 sec. [6000]

0 3.00 sec. [300]
Function:

The ramp-up time is the acceleration time from 0 Hz
to the rated motor frequency fy (parameter 104).
This assumes that the current limit is not reached
(to be set in parameter 221).

fout

fMax.(202) T
Ref. 1

fMN (104) T

fMIN.(201) T / \
Ramp up Ramp down

DANFOSS 207 208

175NADO7.10

Description of choice:
Program the desired ramp-up time.

208 Ramp-down time (RAMP DOWN TIME )

Settings:

0.15 - 3600.00 sec. [5 - 360000]

H 60.00 sec. [6000]

0 3.00 sec. [300]
Function:

The ramp-down time is the deceleration time from
the rated motor frequency fyy (parameter 104) to 0
Hz provided there is no over-voltage in the inverter
because of regenerative operation of the motor, and
the current limit is not reached (to be set in
parameter 221).

Description of choice:
Program the desired ramp-down time.

O = General factory setting - also applying to spare part unit, H = HVAC setting, | = Industrial setting, () = parameter
window text. [ ] = value for use in communication via serial communication port

MG.03.G1.22 - VLT is aregistered Danfoss trademark

10-3

SHWIT pue saduaialay :z dnoio Jsrsweled



Parameter Group 2: References and Limits

Darfi

211 Jog ramp time (JOG RAMP TIME)

Settings:
0.15 - 3600.00 sec. [5 - 360000]
H 60.00 sec. [6000]
0 3.00 sec. [300]
Function:

The jog ramp time is the acceleration/deceleration
time from O Hz to the rated motor frequency fyx
(parameter 104), provided there is no over-voltage in
the inverter because of regenerative operation of the
motor, and the current limit is not reached (to be set
in parameter 221).

fout
Stop
fMAX.(202) 7J
Par. 213
M,N (104)
f MIN.(201) 7 X
[— S— s
Jog ramp Ramp down
DANFOSS 211 208
175NA011.10

The jog ramp time starts if a jog signal is given via
the digital inputs or the serial communication port.

Description of choice:
Set the desired ramp time.

212 Quick stop ramp-down time

(Q STOP RAMP TIME)

Settings:
0.15 - 3600.00 sec. [5 - 360000]
0 3.00 sec. [300]
Function:

The ramp-down time is the deceleration time from
the rated motor frequency to 0 Hz, provided there is
no over-voltage in the inverter because of
regenerative operation of the motor, and the current
limit is not reached (to be set in parameter 221).

Quick-stop is activated by means of a signal on one
of the digital input terminals (2-5), or via the serial
communication port.

FCM 300 Series

Description of choice:
Program the desired ramp-down time.

213 Jog frequency (JOG FREQUENCY)

Settings:

0.0 Hz - parameter 202 [0-]
0 10.0 Hz (100]
Function:

The jog frequency f;os is the fixed output frequency
at which the FCM 300 is running when the jog
function is activated.

Description of choice:
Set the desired frequency.

214 Reference function (REF FUNCTION)

Settings:

H External/preset (EXTERNAL/PRESET) [2]
0 Sum (SUM) [0]
Function:

It is possible to define how the preset references are
to be added to the other references. For this
purpose, Sum is used. It is also possible - by using
the External/preset function - to select whether a
shift between external references and preset
references is desired.

Description of choice:

If Sum [0] is selected, one of the adjusted preset
references (parameters 215-216) is added as a
percentage of the maximum possible reference.

If External/preset [2] is selected, it is possible to shift
between external references or preset references
via terminal 2, 3, 4, or 5 (parameter 332, 333, 334,
or 335). Preset references will be a percentage
value of the reference range.

External reference is the sum of the analogue
references, pulses and bus references.

NOTE!
If Sum is selected, one of the preset references will

always be active. If the preset references are to be
without influence, they should be set to 0 % (as in
the factory setting).

O = General factory setting - also applying to spare part unit, H = HVAC setting, | = Industrial setting, () = parameter
window text. [ ] = value for use in communication via serial communication port
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215 Preset reference 1 (PRESET REF. 1)
216 Preset reference 2 (PRESET REF. 2)
Settings:

-100.00 % - +100.00 % [-10000 - +10000]

% of the reference range/external reference
0 0.00% 0]

Function:

Two different preset references can be programmed
in parameters 215-216.

The preset reference is stated as a percentage of
the value Refyax Or as a percentage of the other
external references, depending on the choice made
in parameter 214. If a Refyy # 0 has been
programmed, the preset reference as a percentage
will be calculated on the basis of the difference
between Refyax and Refy,y, following which the
value is added to Refy.

Description of choice:

Set the fixed reference(s) that is/are to be the
options.

To use the fixed references, it is necessary to have
selected Preset ref. enable on terminal 2, 3, 4, or 5
(parameters 332 - 335).

Choices between fixed references can be made by
activating terminal 2, 3, 4, or 5 - see the table
below.

Terminals 2/3/4/5

Preset reference
Preset reference 1 0
Preset reference 2 1

219 Catch up/slow down value
(CATCH UP/SLW DWN)

Settings:
0.00 - 100.00 % [0 - 10000]
0 0.00 % [0]
Function:

This parameter enables the entry of a percentage
value (relative) which will either be added to or
deducted from the actual reference.

Description of choice:
If Catch up has been selected via one of the
terminals 2, 3, 4, or 5 (parameters 332 - 335), the
percentage (relative) value selected in parameter
219 will be added to the total reference.

FCM 300 Series

If Slow down has been selected via one of the
terminals 2, 3, 4, or 5 (parameters 332 - 335), the
percentage (relative) value selected in parameter
219 will be deducted from the total reference.

221 Current limit for motor mode

(CURRENT LIMIT)
Settings:
Min. limit (XX.X) - max. limit (XXX.X)
in % of Igaten
0 Max. limit (XXX.X)

[XXX - XXXX]
[XXXX]

lratep = rated motor current
Min. limit = magnetizing current in % oOf Izarep
Max. limit = unit dependent limit in % of Izarep

Function:
This function is relevant for all application
configurations; speed and process regulation. This is
where to set the current limit for motor operation.

Torque g g
160%. e=
o \\

f.rated 2 x f.rated
Motor current g§
160%. e g
100%
f.rated 2 x f.rated

O = General factory setting - also applying to spare part unit, H = HVAC setting, | = Industrial setting, () = parameter
window text. [ ] = value for use in communication via serial communication port
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Parameter Group 2: References and Limits
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Description of choice: Description of choice:
Set the desired % of current. Enter the frequencies to be avoided.
NOTE! See also parameter 229.

For motors with 2 poles (0.55 + 1.1 kW), the setting
is limited to 120% which corresponds to 160%
torque, setting 73% corresponds to 100% torque.

229 Frequency bypass, bandwidth

(FREQ BYPASS B.W.)

Settings:
0 (OFF) - 100% [0-100]
0 0 (OFF) % 0]
Function:

Some systems call for some output frequencies to
be avoided because of resonance problems in the
system.

In parameters 230-231 these output frequencies
can be programmed for bypassing (Frequency
bypass). In this parameter (229), a bandwidth can
be defined on either side of these frequency
bypasses.

Description of choice:
The bypass band is the bypass frequency +/- half
the set bandwidth.

A percentage of the setting in parameters 230-231
is selected.

230 Frequency bypass 1 (FREQ. BYPASS 1)

231 Frequency bypass 2 (FREQ. BYPASS 2)

Settings:
0.0 - 132 Hz (parameter 200) [0-]
0 0.0 Hz [0]
Function:

Some systems call for some output frequencies to
be avoided because of resonance problems in the
system.

O = General factory setting - also applying to spare part unit, H = HVAC setting, | = Industrial setting, () = parameter
window text. [ ] = value for use in communication via serial communication port
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317 Time out
(LIVE ZERO TIME O)

Settings:

1- 99 sec. [1-99]
010 sec. [10]

Function:

If the value of the reference signal connected to the
input, terminal 1, falls below 50% of the setting in
parameter 336 for a period longer than the time set
in parameter 317, the function selected in
parameter 318 will be activated.

Description of choice:
Set the desired time.

318 Function after time out

(LIVE ZERO FUNCT.))

Settings:
0 Off (OFF) 0]
Stop and trip (STOP AND TRIP) [5]

Function:

This parameter allows a choice of the function to be
activated if the value of the reference signal
connected to the input, terminal 1, falls below 50%
of the setting in parameter 336 for a period longer
than the time set in parameter 317.

If a time-out function (parameter 318) occurs at the
same time as a bus time-out function (parameter
514), the time-out function (parameter 318) will be
activated.

327 Pulse reference/feedback, max. frequency

(PULSE REF/FB MAX)

Settings:
100 - 70000 Hz [100 - 70000]
[0 5000 Hz [5000]

Function:

In this parameter, the signal value is set that
corresponds to the maximum reference/feedback
value set in parameter 205/415.

Description of choice:
Set the desired pulse frequency.

NOTE!

Frequency limit:

Open collector 24 V. 8 kHz
Push pull 24 V: 70 kHz

331 Terminal 1, analog input current

(Al [mA] 1 FUNCT)

Settings:
H,I Reference (REFERENCE) [1]
0 No operation (NO OPERATION) [0]
Feedback (FEEDBACK) [2]

Function:

This parameter allows a choice between the
different functions available for the input, terminal 1.

Scaling of the input signal is effected in parameters
338 and 339.

Description of choice:
No operation. Is selected if the FCM 300 is not to
react to signals connected to the terminal.

Reference. Is selected to enable change of
reference by means of an analog reference signal.

If other inputs are connected, these are summed,
taking account of their signs.

Feedback. Is selected if closed loop regulation with
an analog signal is used.

NOTE!

If Reference or Feedback has been selected on
more than one terminal, these signals will be
summed.

O = General factory setting - also applying to spare part unit, H = HVAC setting, | = Industrial setting, () = parameter
window text. [ ] = value for use in communication via serial communication port
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Function:
In parameters 332-335 it is possible to choose
between the different possible functions related to
the inputs on terminals 2-5. The function options are
shown in the table below.

332 Terminal 2, analog/digital input
(DIGITAL INPUT 2)

333 Terminal 3, digital input
(DIGITAL INPUT 3)

334 Terminal 4, digital input
(DIGITAL INPUT 4)

335 Terminal 5, digital input
(DIGITAL INPUT 5)

sindinQ pue sinduj ;€ dnous iarsweled

Parameter 333 334 335
Digital input on terminal no. K] 4 5
Settings:

No function (NO OPERATION) [0] [0] [0] [0]
Reset (RESET) [1] 0 [1] [1] [1]
Coasting stop, inverse (MOTOR COAST INVERSE) 2] 2] 2] [2]
Reset and coasting stop, inverse (RESET & COAST INV) [3] [3] [3] [3]
Quick-stop, inverse (QUICK STOP INVERSE) [4] [4] [4] [4]
DC-braking, inverse (DC-BRAKE INVERSE) [5] [5] [5] [5]
Stop inverse (STOP INVERSE) [6] [6] [6] [6]
Start (START) [7 7 0 [7] [7]
Latched start (LATCHED START) [8] [8] [8] [8]
Reversing (REVERSING) 9] 9] 9] 9]
Start reversing (START REVERSING) [10] [10] [10] [10]
Start clockwise, on (ENABLE FORWARD) [11] [11] [11] [11]
Start counter-clockwise, on (ENABLE REVERSE) [12] [12] [12] [12]
Jog (JOGGING) [13] [13] [13] 0 [13]
Freeze reference (FREEZE REFERENCE) [14] [14] [14] [14]
Freeze output (FREEZE OUTPUT) [15] [15] [15] [15]
Speed up (SPEED UP) [16] [16] [16] [16]
Speed down (SPEED DOWN) [17] [17] [17] [17]
Selection of Setup (SETUP SELECT) [18] [18] [18] [18]
Catch-up (CATCH UP) [19] [19] [19] [19]
Slow-down (SLOW DOWN) [20] [20] [20] [20]
Preset reference (PRESET REF) [21] [21] [21] [21]
Preset reference, on (PRESET REE ON) [22] [22] [22] [22]
Precise stop, inverse (PRECISE STOP) [23]

Pulse reference (PULSE REFERENCE) [24]

Pulse feedback (PULSE FEEDBACK) [25]

Analog reference (REFERENCE) 0 [30]

Analog feedback (FEEDBACK) [31]

Reset and start (RESET AND START) [32] [32] [32] [32]

Description of choice:

Reset and coasting stop, inverse, is used for

No function is selected if the FCM 300 is not to
react to signals transmitted to the terminal.

activating coasting stop at the same time as reset.

Logic ‘0’ leads to coasting stop and reset.
Reset resets the FCM 300 after an alarm; however,
not all alarms can be reset without disconnecting
from AC Line.

Quick-stop, inverse is used for stopping the motor
in accordance with the quick-stop ramp (set in
parameter 212).

Coasting stop, inverse is used for making the FCM
300 run freely to stop. Logic '0" leads to coasting
stop.

Logic '0" leads to a quick-stop.

O = General factory setting - also applying to spare part unit, H = HVAC setting, | = Industrial setting, () = parameter
window text. [ ] = value for use in communication via serial communication port
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DC braking, inverse is used for stopping the motor
by energizing it with a DC voltage for a given time,
see parameters 126-127.

Please note that this function is only active if the
settings of parameters 126-127 is different from 0.
Logic ‘0" leads to DC braking.

Stop inverse is activated by interrupting the voltage
to the terminal. This means that if the terminal has
no voltage, the motor cannot run. The stop will be
effected in accordance with the selected ramp
(parameters 207/208).

None of the above-mentioned stop

commands are to be used

as disconnection switch in connection
with repairs. Disconnect AC Line.

Start, is selected if a start/stop command is desired.
Logic '1' = start, logic '0" = stop (stand-by).

Latched start - if a pulse is applied for min. 20 ms,
the motor will start, provided no stop command.
The motor stops if Stop inverse is activated briefly.

Reversing is used for changing the direction of
rotation of the motor shaft. Logic "0" will not lead to
reversing. Logic "1" will lead to reversing. The
reversing signal only changes the direction of
rotation; it does not activate the start function.

Should not be used with Process, closed loop
mode.

Start reversing, is used for start/stop and for
reversing with the same signal. No start signal is
allowed at the same time. Acts as latch start
reversing, provided latch start has been chosen for
another terminal.

Should not be used with Process, closed loop
mode.

Start clockwise, on is used if the motor shaft is only
to be able to rotate clockwise when starting.

Should not be used with Process, closed loop
mode.

Start counter-clockwise, on is used if the motor
shaft is to be able to rotate counter-clockwise when
started.

Should not be used with Process, closed loop
mode.

Jog is used for overriding the output frequency to
the jog frequency set in parameter 213. The ramp
time can be set in parameter 211. Jog is not active
if a stop command has been given (start-disable).

Jog overrides stand-by.

Freeze reference - freezes the actual reference.
The frozen reference is now the point of enable/
condition for Speed up and Speed down to be used.

If speed up/down is used, the speed change always
follows the normal ramp (parameters 207/208) in the
range 0 - Refyax.

Freeze output - freezes the actual motor frequency
(Hz). The frozen motor frequency is now the point of
enable/condition for Speed up and Speed down to
be used.

Freeze output overrides start/stand-by, slip
compensation and closed loop process control.

If speed up/down is used, the speed change always
follows the normal ramp (parameters 207/208) in the
range O - fyn.

Speed up and Speed down are selected if digital
control of the up/down speed is desired (motor
potentiometer). This function is only active if Freeze
reference or Freeze output has been selected.

As long as there is a logic ‘1* on the terminal
selected for speed up, the reference or the output
frequency will increase.

As long as there is a logic ‘1* on the terminal
selected for speed down, the reference or the
output frequency will be reduced.

Pulses (logic ‘1* minimum high for 20 ms and a
minimum pause of 20 ms) will lead to a change of
speed of 0.1% (reference) or 0.1 Hz (output
frequency).

O = General factory setting - also applying to spare part unit, H = HVAC setting, | = Industrial setting, () = parameter
window text. [ ] = value for use in communication via serial communication port
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Example:
Terminal Freeze ref./
2-5 2-5 Freeze output
No speed change 0 0 1
Speed down 0 1 1
Speed up 1 0 1
Speed down 1 1 1

Selection of Setup, enables a choice of one of the
two Setups; however, this presupposes that
parameter 004 has been set to Multi Setup.

Catch-up/Slow-down is selected if the reference
value is to be increased or reduced by a
programmable percentage value set in parameter
219.

Slow-down Catch-up

Unchanged speed 0 0
Reduced by %-value 1 0
Increased by %-value 0 1
Reduced by %-value 1 1

Preset reference enables a choice of one of the
two preset references, in accordance with the table
in parameter 215 and 216. To be active, Preset
reference, on has to be selected.

Preset reference, on is used for shifting between
external reference and preset reference. It is
assumed that External/preset [2] has been selected
in parameter 214. Logic '0" = external references
active; logic '1' = one of the two preset references
is active.

Precise stop corrects the ramp-down time to
obtain a high repetitive accuracy of the stopping
point.

Pulse reference is selected if a pulse sequence
(frequency) of 0 Hz is used, corresponding to Refyy,
parameter 204. The frequency is set in parameter
327, corresponding to Refyax.

Pulse feedback is selected if a pulse sequence
(frequency) is selected as a feedback signal.

Analog reference is selected to enable change of
reference by means of an analog reference signal.

If other inputs are connected, these are summed,
taking account of their signs.

Analog feedback is selected if closed loop
regulation with an analog signal is used.

Reset and start is used for activating start at the
same time as reset.

Scaling of the input signal is effected in parameters
338 and 339.

NOTE!

If Reference or Feedback has been selected on
more than one terminal, these signals will be
summed with signs.

336 Terminal 1, min. scaling
Al 1 SCALE LOW

Settings:

0.0 - 20.0 mA [0 - 200]
H,1 4.0 mA [40]
0 0.0 mA 0]

Function:

This parameter determines the value of the
reference signal that is to correspond to the
minimum reference value set in parameter 204.

If the Time-out function of parameter 317 is to be
used, the setting must be > 2 mA.

Description of choice:
Set the desired current value.

337 Terminal 1, max. scaling
Al 1 SCALE HIGH

Setting:
0.0 - 20.0 mA [0 - 200]
0 20.0 mA [200]
Function:

This parameter sets the value of the reference signal
that is to correspond to the maximum reference
value set in parameter 205.

Description of choice:
Set the desired current value.

O = General factory setting - also applying to spare part unit, H = HVAC setting, | = Industrial setting, () = parameter
window text. [ ] = value for use in communication via serial communication port

MG.03.G1.22 - VLT is aregistered Danfoss trademark

11-5

sindinQ pue sinduj ;€ dnous iaysweled



Parameter Group 3: Inputs and outputs

Darfi

FCM 300 Series

338 Terminal 2, min. scaling

Al 2 SCALE LOW

Settings:
0.0 - 100V [0 - 100]
go.ov [0]
Function:
This parameter is used for setting the signal value
that corresponds to the minimum reference value
set in parameter 204.

Description of choice:
Set the desired voltage value.

339 Terminal 2, max. scaling
(Al 2 SCALE HIGH)

Settings:
0.0 - 100V [0 - 100]
0 10.0V [100]
Function:

This parameter is used for setting the signal value
that corresponds to the maximum reference value
set in parameter 205.

Description of choice:
Set the desired voltage value.

340 Terminal 9. output functions (QUTPUT FUNC.

Settings:

0 No function (NO OPERATION) [0]
Ready signal (UNIT READY) [1]
Enable, no warning (ENABLE/NO WARNING) 2]

H,l Running (MOTOR RUNNING) [3]
Running, no warning (RUNNING NO WARNING) [4]
Running on reference, no warning (RUNNING ON REFERENCE) [5]
Fault (FAULT) [6]
Fault or warning (FAULT OR WARNING) [7]
Current limit (CURRENT LIMIT) [8]
Thermal warning (THERMAL WARNING) 9]
Reversing (REVERSE) [10]
Off 123 (OFF 123 RELAY) [11]
Actual frequency 0-20 mA (0O-FMAX = 0-20 mA) [12]
Actual frequency 4-20 mA (0O-FMAX = 4-20 mA) [13]
Referenceyn - referenceya: 0-20 mA (REF MIN-MAX =0-20 mA) [14]
Referenceyn - referenceyax: 4-20 mA (REF MIN-MAX =4-20 mA) [15]
Feedbackun - feedbackyax: 0-20 mA (FB MIN-MAX =0-20 mA) [16]
Feedbackun - feedbackyax: 4-20 mA (FB MIN-MAX =4-20 mA) [17]
Actual current 0-20 mA (0-IMAX = 0-20 mA) [18]
Actual current 4-20 mA (0-IMAX = 4-20 mA) [19]
Mechanical brake (MECHANICAL BRAKE) [20]

Function:
This output can act both as a digital and an analog
output. If used as a digital output (data value [0]-
[11]), a 24 V DC signal is transmitted; if used as an
analog output (DATA VALUE [12]-[20]) either a 0-20
mA signal, or a 4-20 mA signal output.

Description of choice:
Unit Ready signal, the FCM 300 is ready for use.

Enable/no warning, the FCM 300 is ready for use;
no start or stop command has been given (start/
disable). No warning.

Motor Running, the output frequency is higher than
0.1 Hz. A start command has been given.

Running no warning, the output frequency is higher
than 0.1 Hz. A start command has been given. No

warning.

Running on reference, no warning, speed according
to reference. No warning.

Fault, output is activated by alarm.

Fault or warning, the output is activated by alarm or
warning.

O = General factory setting - also applying to spare part unit, H = HVAC setting, | = Industrial setting, () = parameter
window text. [ ] = value for use in communication via serial communication port
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Current limit, the current limit in parameter 221 has
been exceeded.

Thermal warning, above the temperature limit in the
frequency converter.

Reverse. Logic '1' = relay activated, 24 V DC on the
output when the direction of rotation of the motor is
clockwise. Logic '0" = relay not activated, no signal
on the output, when the direction of rotation of the
motor is counter-clockwise.

Off 123 relay, if Profidrive [0] has been selected in
parameter 512, the output is activated. If either
OFF1, OFF2 or OFF3 (bit in the control word) is logic
1.

0-fuax (parameter 202) [7 0-20 mA and
0-fuax (parameter 202) [7 4-20 mA

Referenceyy - Referenceyax: 0-20 mA and
Referenceyn - Referenceyax: 4-20 mA

Feedback oy - Feedbackygy: 0-20 mA and
Feedback, oy - Feedbackygy: 4-20 mA

0-lyir wax O 0-20 mA and
O-lyir wax [ 4-20 mA

Mechanical brake, enables control of an optional
external mechanical brake (see also parameter 138
and 139).

O = General factory setting - also applying to spare part unit, H = HVAC setting, | = Industrial setting, () = parameter
window text. [ ] = value for use in communication via serial communication port
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400 Brake functions (BRAKE FUNCTIONS)

Settings:

0 OFF (OFF) 0]
AC brake (AC BRAKE) [4]
Function:

AC brake [4] can be selected to improve braking.
Description of choice:

Select AC brake [4] if short-term generated loads
occur.

405 Reset function (RESET MODE)

Settings:
H Automatic reset x 10 (AUTOMATIC X 10) [10]
0 Manual reset (MANUAL RESET) 0]

Automatic reset x 1 (AUTOMATIC X 1) [1]
Automatic reset x 2 (AUTOMATIC X 2) [2]
Automatic reset x 3 (AUTOMATIC X 3) [3]
Automatic reset x 4 (AUTOMATIC X 4) [4]
Automatic reset x 5 (AUTOMATIC X 5) [5]

)

)

)

)

Automatic reset x 6 (AUTOMATIC X 6 [6]
Automatic reset x 7 (AUTOMATIC X 7 [7]
Automatic reset x 8 (AUTOMATIC X 8 [8]
Automatic reset x 9 (AUTOMATIC X 9 [9]

o~~~ o~~~ o~

Reset at power-up (RESET AT POWER UP) [11]

Function:
This parameter makes it possible to select the reset
function desired after tripping.

After reset, the FCM 300 can be restarted after 1.5
Sec.

Description of choice:
If Manual reset [0] is selected, reset must be
effected via the digital inputs.

If the FCM 300 is to carry out an automatic reset
(max. 1-10 times within 10 minutes) after tripping,
select data value [1]-[10].

/'\ Warning:
[ The motor may start without

warning up to 10 x 5 sec. after trip.

411 Switching frequency (SWITCH FREQ.)

Settings:
1.5 -14.0 kHz
0 Unit dependent

[1500 - 14000]

Function:
The setting determines the switching frequency of
the inverter. If the switching frequency is changed,
this may help to minimize possible acoustic noise
from the motor.

Description of choice:
When the motor is running, the switching frequency
is adjusted in parameter 411 until the frequency has
been obtained at which the motor is as low-noise as
possible.
See also parameter 446 - switching pattern.

NOTE!
Switching frequencies higher than 4 kHz may cause
thermal trip depending on ambient temperature.

412 Variable switching frequency

(VAR CARRIER FREQ)
Settings:
Not possible (DISABLE) [0]
Variable switching freq. (VAR. CARRIER FREQ.)[1]
O Temperature dep. sw. freq. (TEMP. DEP. FREQ.) [2]

Function:
This function makes it possible to change the
switching frequency depending on the load.
However, the maximum switching frequency is
determined by the value set in parameter 411.

Description of choice:
Select Not possible [0] if a permanent switching
frequency is desired. Set the switching frequency in
parameter 411.

If Variable switching frequency [1] is selected the
switching frequency will decline at an increasing
output frequency. This is used in applications with
square torque characteristics (centrifugal pumps and
fans) in which the load declines depending on the
output frequency.

O = General factory setting - also applying to spare part unit, H = HVAC setting, | = Industrial setting, () = parameter
window text. [ ] = value for use in communication via serial communication port

12-2

MG.03.G1.22 - VLT is a registered Danfoss trademark



Do

FCM 300 Series

If Temperature dependent switching frequency [2] is
selected, the switching frequency will decline at an
increasing inverter temperature, see the drawing
below.

Switch freq.
[kHz]

Par. 411
(Max. 14 kHz)

(Min. 2 kHz)

T4 Ty Temp.

DANFOSS
175NA020.12

413 Overmodulation function
OVERMODULATION

Settings:

Off (OFF) (]
0 On (ON) (1]
Function:

This parameter allows activation of the
overmodulation function for the output voltage.

Description of choice:
Off means that there is no overmodulation of the
output voltage, which means that torque ripple on
the motor shaft is avoided. This can be a good
feature, e.g. on grinding machines.

On means that an output voltage can be obtained
which is greater than the mains voltage (up to 5%).

414 Minimum feedback
MIN. FEEDBACK

Settings:
-100,000,000 - FB ygn (par. 415) [-100000000 - ]
0 0.000 [0]
Function:

Parameters 414 and 415 are used to scale the
feedback range to physical values used by the user.
The setting will also be the bounds of the reference
(parameters 204 and 205).

Used together with Process, closed loop mode
(parameter 100).

Description of choice:
Is only active when parameter 203 has been set to
Min-Max [0].

415 Maximum feedback
(MAX. FEEDBACK)

Settings:

(par. 414) FBow - 100,000,000 [ - 100000000]

H,I 100.000 [100000]
0 1.500.000 [1500000]
Function:

See description of parameter 414.

416 Reference/feedback unit
(REF/FEEDB. UNIT)

Settings:
NO UNIT [0] t/min [21]
0 % [1] t/h [22]
PPM 2] m [23]
RPM [3] Nm [24]
bar [4] m/s [25]
CYCLE/min [5] m/min [26]
PULSE/s [6] °F [27]
UNITS/s [7 in wg [28]
UNITS/min [8] gal/s [29]
UNITS/h [9] ft®/s [30]
°C [10] gal/min [31]
Pa [11] ft3/min [32]
I/'s [12] gal/h [33]
m3/s [13] ft¥/h [34]
[/min [14] Ib/s [35]
m3/min [15] Ib/min [36]
I/h [16] Ib/h [37]
ms/h [17] Ib ft [38]
kg/s [18] ft/s [39]
kg/min [19] ft/min [40]
kg/h [20] Hz [41]
Function:

Choose among different units to be shown on the
display.

This unit is also used directly in Process regulation,
closed loop as a unit for Minimum/Maximum
reference (parameters 204/205) and Minimum/
Maximum feedback (parameters 414/415).

O = General factory setting - also applying to spare part unit, H = HVAC setting, | = Industrial setting, () = parameter
window text. [ ] = value for use in communication via serial communication port
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The possibility of choosing a unit in parameter 416
will depend on the choices made in the following
parameters:

Par. 002 Local/remote control.

Par. 013 Local control/config. as par. 100.

Par. 100 Configuration.

Select parameter 002 as Remote control

If parameter 100 is selected as Speed regulation,
open loop, the unit selected in parameter 416 can be
used in displays (par. 009-12 Feedback [unit]) of
process parameters.

NOTE! The reference can only be shown in Hz
(Speed regulation, open loop).

If parameter 100 is selected as Process regulation,
closed loop, the unit selected in parameter 416 will
be used when displaying both reference (par. 009-
12: Reference [unit]) and feedback (par. 009-12:
Feedback [unit]).

Select parameter 002 as Local control

If parameter 013 is chosen as LCP control and open
loop or LCP digital control and open loop, the
reference will be given in Hz, regardless of the
choice made in parameter 416. If parameter 013 is
chosen as LCP control/as par. 100 or LCP digital
control/as par. 100, the unit will be as described
above under parameter 002, Remote-control.

NOTE!

The above applies to display of Reference [unit] and
Feedback [unit]. If Reference [%] or Feedback [%] is
selected, the value displayed will be in the form of a
percentage of the selected range.

Description of choice:
Select the desired unit for the reference/feedback
signal.

438 Process PID anti windup

(PROC ANTI WINDUP)

Settings:
Disable (DISABLE) [0]
0 Enable (ENABLE) [1]

Function:
It is possible to select whether the process regulator
is to continue regulating on an error even if it is not
possible to increase/reduce the output frequency.
Used together with Process, closed loop mode
(parameter 100).

Description of choice:
The factory setting is Enable [1], which means that
the integration link is adjusted in relation to the
actual output frequency if either the current limit or
the max./min. frequency has been reached. The
process regulator will not engage again until either
the error is zero or its sign has changed.

Select Disable [0] if the integrator is to continue
integrating on an error, even if it is not possible to
remove the fault by such regulation.

NOTE!

If Disable [O] is selected, it will mean that when the
error changes its sign, the integrator will first have to
integrate down from the level obtained as a result of
the former error, before any change to the output
frequency occurs.

439 Process PID start frequency

(PROC START VALUE)
Settings:
fun-fuax (parameter 201 and 202) XX
0 parameter 201

Function:
When the start signal comes, the FCM 300 will
react in the form of Speed, open loop mode
following the ramp. Only when the programmed
start frequency has been obtained, will it change
over to Process, closed loop mode. In addition, it is
possible to set a frequency that corresponds to the
speed that the process normally rung which will
enable the required process conditions to be
reached sooner.

O = General factory setting - also applying to spare part unit, H = HVAC setting, | = Industrial setting, () = parameter
window text. [ ] = value for use in communication via serial communication port
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Description of choice:
Set the required start frequency.

NOTE!

If the FCM 300 is running at the current limit before
the desired start frequency is obtained, the process
regulator will not be activated. For the regulator to

be activated anyway, the start frequency must be

lowered to the required output frequency. This can
be done during operation.

440 Process PID proportional gain

(PROC. PROP. GAIN)

Settings:

0.00 (OFF) - 10.00 [0 - 1000]
H,1 0.3 (30]
0 0.01 (1]

Function:

The proportional gain indicates the number of times
the error between the set point and the feedback
signal is to be applied.

Used together with Process, closed loop mode
(parameter 100).

Description of choice:
Quick regulation is obtained by a high gain, but if the
gain is too high, the process may become unstable.

441 Process PID integral time

(PROC. INTEGR. T.)

Settings:

0.01 - 9999 sec. (OFF) [1 - 999900]
H,I 20 sec. [2000]
0 9999 sec. [999900]

Function:

The integrator provides an increasing gain at a
constant error between the set point and the
feedback signal. The greater the error, the quicker
the gain will increase. The integral time is the time
needed by the integrator to reach the same gain as
the proportional gain.

Used together with Process, closed loop mode
(parameter 100).

Description of choice:
Quick regulation is obtained at a short integral time.
However, if this time is set too short, the process
can become unstable.

If the integral time is long, major deviations from the
required set point may occur, since the process
regulator will take a long time to regulate in relation
to a given error.

442 Process PID differentiation time
PROC. DIFE TIME

Settings:
0.00 (OFF) - 10.00 sec. [0 - 1000]
0 0.00 sec. [0]
Function:

The differentiator does not react to a constant error.
It only provides a gain when the error changes. The
quicker the error changes, the stronger the gain
from the differentiator.

The gain is proportional to the speed at which the
error changes.

Used together with Process, closed loop mode
(parameter 100).

Description of choice:
Fast regulation is obtained with a long differentiation
time. However, if this time is set too long, the
process can become unstable.

443 Process PID diff. gain limit
PROC. DIFF. GAIN

Settings:
5.0 - 50.0 [50 - 500]
0 5.0 [50]
Function:

It is possible to set a limit for the differentiator gain.

O = General factory setting - also applying to spare part unit, H = HVAC setting, | = Industrial setting, () = parameter
window text. [ ] = value for use in communication via serial communication port
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Parameter Group 4: Special functions
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FCM 300 Series

The differentiator gain will'increase if there are fast
changes, which is why it can be beneficial to limit
this gain, thereby obtaining a pure differentiator gain
at slow changes and a constant differentiator gain
where quick changes to the error occur.

Used together with Process, closed loop mode
(parameter 100).

Description of choice:
Select a limit to differentiator gain as required.

444 Process PID lowpass filter time

(PROC. FILTER TIME)

Settings:
0.01 - 10.00 sec [1 - 1000]
0 0.01 sec (1]
Function:

Oscillations on the feedback signal are dampened
by the lowpass filter in order to reduce their impact
on the process regulation. This can be an
advantage e.qg. if there is a lot of noise on the signal.

Used together with Process, closed loop mode
(parameter 100).

Description of choice:
Select the desired time constant (1). If a time
constant (t) of 100 ms is programmed, the break
frequency for the lowpass filter will be 1/0.1 = 10
RAD/sec., corresponding to (10/2 x 1) = 1.6 Hz.

The process regulator will thus only regulate a
feedback signal that varies by a frequency lower
than 1.6 Hz.

If the feedback signal varies by a higher frequency
than 1.6 Hz, the Process regulator will not react.

445 Flying start

(FLYING START)

Settings:
H OK - both directions (OK-BOTH DIRECTIONS) [2]
0 Disable (DISABLE) [0]

OK - same direction (OK-SAME DIRECTION) [1]
DC-brake before start
(DC-BRAKE BEF. START) [3]

Function:
This function makes it possible to ‘catch* a motor,
which is spinning freely because of an AC Line
drop-out.

Description of choice:
Select Disable if this function is not required.

OK - same direction: Chosen if the motor can only
rotate in same direction on cut-in.

OK - both directions: Chosen if the motor can rotate
in both directions on cut-in.

DC-brake - before start: Selected if the motor is to
be stopped using DC brake before the motor is
ramped up to the desired speed. The DC brake
time must be set in parameter 126.

Limitations:

1. Too low inertia will cause acceleration of the
load, which may be dangerous or prevent
succesful Flying start. Use DC brake instead.

2. If load is driven eg. by "windmilling", the unit
might trip due to overvoltage.
3. Below 250 rpm the Flying start will not function.

446 Switching pattern

(SWITCH PATTERN)

Settings:
H 60° AVM (60° AVM) [0]
0 SFAVM (SFAVM) [1]

Description of choice:
Normally it is not necessary for the customer to set
this parameter.

O = General factory setting - also applying to spare part unit, H = HVAC setting, | = Industrial setting, () = parameter
window text. [ ] = value for use in communication via serial communication port
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Parameter Group 5: Serial communication

Darfi

500 Address (BUS ADDRESS)

Settings:
1-126 [1-126]
01 [1]

Function:

This parameter allows specification of the address of
each FCM 300. This feature is used in connection
with PLC/PC connection.

Description of choice:
The individual FCM 300 can be given an address
between 1 and 126. The address O is used if a
master (PLC or PC) wishes to send a telegram that
is to be received by all FCM 300 connected to the
serial communication port at the same time. In this
case, the FCM 300 will not acknowledge receipt. If
the number of units connected (FC M 300 + master)
exceeds 31, a repeater is required.

501 Baudrate (BAUDRATE)

Settings:

300 Baud (300 BAUD) [0]

600 Baud (600 BAUD) [1]

1200 Baud (1200 BAUD) 2]

2400 Baud (2400 BAUD) [3]

4800 Baud (4800 BAUD) [4]
[0 9600 Baud (9600 BAUD) [5]

Function:
This parameter is for programming the speed at
which data is to be transmitted via the serial
connection. Baud rate is defined as the number of
bits transferred per second.

Description of choice:
The transmission speed of the FCM 300 is to be set
at a value that corresponds to the transmission
speed of the PLC/PC.

FCM 300 Series
502 Coasting (COASTING SELECT)

503 Quick-stop (Q STOP SELECT)
504 DC-brake (DC BRAKE SELECT
505 Start (START SELECT)

)
506 Reversing (REVERSING SELECT)
507 Selection of Setup (SETUP SELECT)

508 Selection of speed (PRES.REF. SELECT)
Settings:

Digital input (DIGITAL INPUT) [0]
Bus (SERIAL PORT) [1]
Logic and (LOGIC AND) [2]

O Logic or (LOGIC OR) [3]
Function:

Parameters 502-508 allow a choice between
controlling the FCM 300 via the terminals (digital
input) and/or via the bus.

If (Logic and) or (Bus) is selected, the command in
question can only be activated if transmitted via the
serial communication port. In the case of Logic and,
the command must additionally be activated via one
of the digital inputs.

Description of choice:
Digital input [0] is selected if the control command in
question is only to be activated via a digital input.

Bus [1] is selected if the control command in
question is only to be activated via a bit in the
control word (serial communication).

Logic and [2] is selected if the control command in
question is only to be activated when a signal is
transmitted (active signal = 1) via both a control
word and a digital input.

Digital input
505-508 Bus Control command
0 0 0
0 1 0
1 0 0
1 1 1

Logic or [3] is selected if the control command in
question is to be activated when a signal is given
(active signal = 1) either via a control word or via a
digital input.

O = General factory setting - also applying to spare part unit, H = HVAC setting, | = Industrial setting, () = parameter
window text. [ ] = value for use in communication via serial communication port
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Digital input
505-508 Bus Control command
0 0 0
0 1 1
1 0 1
1 1 1
NOTE!

Parameters 502-504 deal with stop functions - see
examples regarding 502 (coasting) below. Active
stop command "0".

Parameter 502 = Logic and

Digital input Bus Control command
0 0 1 Coasting
0 1 0 Motor running
1 0 0 Motor running
1 1 0 Motor running

Parameter 502 = Logic or

Digital input Bus Control command
0 0 1 Coasting
0 1 1 Coasting
1 0 1 Coasting
1 1 0 Motor running

509 Bus jog 1 (BUS JOG 1 FREQ.)

Settings:
0.0 - parameter 202 [0-]
0 10.0 Hz [100]
Function:

This is where to set a fixed speed (jog) that is
activated via the serial communication port.

This function is the same as in parameter 213.

Description of choice:
The jog frequency f;og can be selected in the range
between fy (parameter 201) and fyax (parameter
202).

510 Bus jog 2 (BUS JOG 2 FREQ.

Settings:

0.0 - parameter 202 [0-]
0 10.0 Hz (100]
Function:

This is where to set a fixed speed (jog) that is
activated via the serial communication port.

This function is the same as in parameter 213.

Description of choice:
The jog frequency f;og can be selected in the range
between fy, (parameter 201) and fyax (parameter
202).

512 Telegram profile (TELEGRAM PROFILE

Settings:

Profidrive (PROFIDRIVE) [0]
00 FC Drive (FC DRIVE) [1]
Function:

There is a choice of two different control word
profiles.

Description of choice:
Select the desired control word profile.

NOTE!
This is only possible in Stop Mode (motor stopped on
a Stop command).

513 Bus time interval

(BUS TIMEOUT TIME)

Value:

1-99 sec. 0 1 sec.

Function:
This parameter sets the maximum time expected to
pass between the receipt of two consecutive
telegrams. If this time is exceeded, the serial
communication is assumed to have stopped and
the desired reaction is set in parameter 514.

Description of choice:
Set the desired time.

O = General factory setting - also applying to spare part unit, H = HVAC setting, | = Industrial setting, () = parameter
window text. [ ] = value for use in communication via serial communication port

MG.03.G1.22 - VLT is aregistered Danfoss trademark

13-3

uOoITEDIUNWWOD [BLIaS G dnous) Ja1aweled



Parameter Group 5: Serial communication

Darfi

FCM 300 Series

514 Bus time interval function
BUS TIMEOUT FUNC

Value:

O Off (OFF) [0]
Freeze output (FREEZE OUTPUT) [1]
Stop (STOP) [2]
Jogging (JOGGING) [3]
Max. speed (MAX SPEED) [4]
Stop and trip (STOP AND TRIP) [5]

Function:

This parameter selects the desired reaction of the
FCM 300 when the set time for bus timeout
(parameter 513) has been exceeded. If choices [1]
to [5] are activated, relay 01 and relay 04 will be de-
activated.

Description of choice:
The output frequency of the FCM 300 can: be
frozen at the present value, be frozen at the
reference, go to stop, go to jogging frequency
(parameter 213), go to max. output frequency
(parameter 202) or stop and activate a trip.

515 Data read-out: Reference %

REFERENCE
Value:
XXX.X % [XXXX]
Function:

This parameter can be read out via the serial
communication port.

Description of choice:
The value shown corresponds to the total reference
(sum of digital/analog/preset/bus/freeze ref./catch-
up and slow-down).

This value is updated every 320 ms.

516 Data read-out: Reference unit
REFERENCE [UNIT

Value:

X XXX Hz or rpm. [XXXX]

Function:

This parameter can be read out via the serial
communication port.

Description of choice:

Indicates the status value of the unit given on the
basis of the choice of the reference sum.

This value is updated every 320 ms.

517 Data read-out: Feedback
(FEEDBACK [UNITY])
Value:
X XXX [XXXX]
Function:
This parameter can be read out via the serial
communication port.

Description of choice:
Indicates the status value of terminals 1/2 at the
unit/scale selected in parameters 414 and 415.

This value is updated every 320 ms.

518 Data read-out: Frequency

(FREQUENCY)
Value:
XXX.X Hz

[XXXX]

Function:
This parameter can be read out via the serial
communication port.

Description of choice:
The value shown corresponds to the actual motor
frequency.

This value is updated every 320 ms.

519 Data read-out: Frequency x scale

(FREQUENCY X SCALE)
Value:
XXX.X Hz

[XXXX]

Function:
This parameter can be read out via the serial
communication port.

O = General factory setting - also applying to spare part unit, H = HVAC setting, | = Industrial setting, () = parameter
window text. [ ] = value for use in communication via serial communication port
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Description of choice:
The value corresponds to the present output
frequency fy multiplied by the factor preset in
parameter 008 Display scaling of output frequency.

520 Data read-out: Current

(MOTOR CURRENT)
Value:
XXX XX A

[XXXXX]

Function:
This parameter can be read out via the serial
communication port.

Description of choice:
The value shown is a calculated value of the given
motor current.

This value is updated every 320 ms.

521 Data read-out: Torque

(TORQUE)
Value:
XXX.X %

[XXXX]

Function:
This parameter can be read out via the serial
communication port.

Description of choice:
The value shown is the torque, with sign, supplied
by the motor shaft. The value is given as a
percentage of the rated torque.

There is not exact linearity between 160% motor
current and torque in relation to the rated torque.
Some motors supply more torque than that.
Consequently, the min. value and the max. value will
depend on the max. motor current as well as the
motor used.

This value is updated every 320 ms.

NOTE!

If the setting of the motor parameters does not
match the motor applied, the read-out values will be
inaccurate and may become negative, even if the
motor is not running or is producing a positive
torque.

522 Data read-out: Power, kW

(POWER (kW))
Value:
XX XX kKW [XXXX]
Function:
This parameter can be read out via the serial
communication port.

Description of choice:
The value shown is calculated on the basis of the
actual motor voltage and motor current.

This value is updated every 320 ms.

523 Data read-out: Power, HP

(POWER (hp))
Value:
XX XX HP (US)

[XXXX]

Function:
This parameter can be read out via the serial
communication port.

Description of choice:
The value shown is calculated on the basis of the
actual motor voltage and motor current. The value
is indicated in the form of HP.

This value is updated every 320 ms.

O = General factory setting - also applying to spare part unit, H = HVAC setting, | = Industrial setting, () = parameter
window text. [ ] = value for use in communication via serial communication port
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524 Data read-out: Motor voltage

(MOTOR VOLTAGE)
Value:
XXX XV [XXXX]
Function:
This parameter can be read out via the serial
communication port.

Description of choice:
The value shown is a calculated value used for
controlling the motor.

This value is updated every 320 ms.

525 Data read-out: DC link voltage

(DC LINK VOLTAGE)
Value:
XXXX V [XXXX]
Function:
This parameter can be read out via the serial
communication port.

Description of choice:
The value shown is a measured value.

The value is filtered, which means that approx. 1.3
seconds may pass from an input value changes until

the data read-out changes values.

This value is updated every 320 ms.

527 Data read-out: FC therm.

(FC THERMAL)
Value:
0 - 100%

[0 - 100]

Function:
This parameter can be read out via the serial
communication port.

Description of choice:
Only whole numbers are displayed.

This value is updated every 160 ms.

528 Data read-out: Digital input

(DIGITAL INPUT)
Value:
Unit

Function:
This parameter can be read out via the serial
communication port.

Description of choice:
The value shown indicates the signal status from the
4 digital terminals (2, 3, 4, and 5).

This value is updated every 20 ms.

533 Data read-out: External reference %

(EXT. REFERENCE)
Value:
-200.0 - +200.0 %

Function:
This parameter can be read out via the serial
communication port.

Description of choice:
The value stated gives, as a percentage, the sum of
external references (sum of analog/bus/pulse).

This value is updated every 80 ms.

534 Data read-out: Status word, binary

(STATUS WORD [HEX])
Value:
Unit

Function:
This parameter can be read out via the serial
communication port.

O = General factory setting - also applying to spare part unit, H = HVAC setting, | = Industrial setting, () = parameter
window text. [ ] = value for use in communication via serial communication port
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Description of choice:
Indicates the status word transmitted via the serial
communication port.

537 Data read-out: INV.
(INVERTER TEMP))

Value:

Unit: °C

temperature

Function:
This parameter can be read out via the serial
communication port.

Description of choice:
States the given temperature of the frequency
converter. This value is updated every 10 sec.

538 Data read-out: Alarm word

(ALARM WORD)
Value:
Unit

Function:
This parameter can be read out via the serial
communication port. See chapter on "Warnings and
alarms".

Description of choice:
States whether there is an alarm on the FCM 300.

NOTE!
This parameter is updated every 20 ms.

539 Data read-out: Control word

(CONTROL WORD)
Value:
Unit

Function:
This parameter can be read out via the serial
communication port.

Description of choice:
Indicates the control word sent via the serial
communication port in Hex code from the FCM 300.
This parameter is updated every 20 ms.

540 Data read-out: Warning word, 1

(WARN. WORD 1)
Value:
Unit

Function:
This parameter can be read out via the serial
communication port. See chapter on "Warnings and
alarms".

Description of choice:
States in Hex format whether there is a warning on

Hex Fault messages the FCM 300.
00000002 Trip lock
00000040 HPFB timeout
00000080 Standard bus timeout Hex Warning messages
00000100 Short circuit 00000008 HPFB timeout
00000200 24 V supply fault 00000010 Standard bus timeout
00000400 Earth fault 00000040 Current limit
00000800 Overcurrent 00000200 Inverter overload
00004000 Motor thermistor 00001000 Voltage warning low
00008000 Inverter overload 00002000 Voltage warning high
00010000 Undervoltage 00004000 Phase loss
00020000 Overvoltage 00010000 Live zero error warning
00040000 Phase loss 00400000 Output freq. limit warning
00080000 Live zero error 00800000 HPFB error
00100000 Overtemperature 40000000 24 V supply warning
02000000 HPFB error 80000000 Inverter temp. high
08000000 Inrush fault
10000000 Internal error
O = General factory setting - also applying to spare part unit, H = HVAC setting, | = Industrial setting, () = parameter
window text. [ ] = value for use in communication via serial communication port
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541 Data read-out: Warning word, 2

(WARN. WORD 2)
Value:
Unit

Function:
This parameter can be read out via the serial
communication port.

Description of choice:
States in Hex format whether there is a warning on
the FCM 300.

Hex Status messages
01 Ramping
04 Start clockwise/
counterclockwise
08 Slow down
10 Catch-up
8000 Frequency limit

542 Data read-out: Terminal 1, analog input

(ANALOG INPUT 1)
Value:

Unit: mA

Function:
This parameter can be read out via the serial
communication port.

Description of choice:

The value shown indicates the signal value on
terminal 1.

The scaling (parameters 336 and 337) does not
influence the read-out. Min. and max. are
determined by the offset and gain adjustment of the
AD-converter.

This value is updated every 20 ms.

543 Data read-out: Terminal 2, analog input
(ANALOG INPUT 2)
Value:
Unit: X.X V

Function:

This parameter can be read out via the serial
communication port.

Description of choice:

The value shown indicates the signal value on
terminal 2.

The scaling (parameters 338 and 339) does not
influence the read-out. Min. and max. are
determined by the offset and gain adjustment of the
AD-converter.

This value is updated every 20 ms.

O = General factory setting - also applying to spare part unit, H = HVAC setting, | = Industrial setting, () = parameter
window text. [ ] = value for use in communication via serial communication port
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Parameter Group 6: Technical functions
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600 Operating data: Operating hours

(OPERATING HOURS)
Value:
Unit: hours
0.0 - 130,000.0

Function:
This parameter can be read out via the display or
the serial communication port. The value cannot be
reset.

Description of choice:
Indicates the number of hours in which the FCM
300 has had AC Line voltage applied.

The value is updated in the FCM 300 every hour
and saved when the unit is turned off.

601 Operating data: Hours run

(RUNNING HOURS)
Value:
Unit: hours
0.0 - 130,000.0

Function:
This parameter can be read out via the display or
the serial communication port. The value can be
reset via parameter 619.

Description of choice:
Indicates the number of hours in which the FCM
300 has been in operation since reset in parameter
619.

The value is updated in the FCM 300 every hour
and saved when the unit is turned off.

603 Operating data: Number of power-up’s

(POWER UP’S)
Value:
Unit: number
0 -9999
Function:
This parameter can be read out via the display or
the serial communication port.

Description of choice:
States the number of power-ups of the supply
voltage to the FCM 300.

604 Operating data: Number of

overtemperatures (OVER TEMP’S)
Value:
Unit: number
0 - 9999

Function:
This parameter can be read out via the display or
the serial communication port.

Description of choice:
States the number of temperature faults there has
been on the FCM 300.

605 Operating data: Number of overvoltages

(OVER VOLT’S)
Value:
Unit: number
0 - 9999

Function:
This parameter can be read out via the display or
the serial communication port.

Description of choice:
States the number of overvoltages there has been
on the FCM 300.

O = General factory setting - also applying to spare part unit, H = HVAC setting, | = Industrial setting, () = parameter
window text. [ ] = value for use in communication via serial communication port
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615 Fault log: Error code

(FLOG: ERROR COD)
Value:
[Index XX - XXX]

Function:
Array type parameter. This parameter makes it
possible to see the reason why a trip occurs.

10 log values are stored.
The lowest log number (1) contains the latest/most
recently saved data value; the highest log number

(10) contains the oldest data value.

For additional information, see chapter on "Warnings
and alarms".

Description of choice:
Read out as a figure code between 1 and 37.

616 Fault log: Time

(FLOG: TIME)
Value:
Unit: Hours
[Indication range XX - XXX]

Function:
Array type parameter. This parameter makes it
possible to see the total number of operating hours
before the trip occurred.
10 (1-10) log values are stored.

The lowest log number (1) contains the latest/most

recently saved data value, while the highest log
number (10) contains the oldest data value.

Description of choice:
Read out as an option.

Indication range: XX - XXX.

Fault code Alarm The fault log is reset after initialization (para. 620).
0 No fault
1
2 Live zero error
3
4 Phase loss
7 Overvoltage
8 Undervoltage
9 Inverter overload
11 Motor thermistor
13 Overcurrent
14 Earth fault
15 Supply fault
16 Short circuit
17 Standard BUS time out
18 HPFB time out
34 HPFB error
35 Inrush fault
36 Overtemperature
37 Internal error

The fault log is reset after initialisation in parameter
620.

O = General factory setting - also applying to spare part unit, H = HVAC setting, | = Industrial setting, () = parameter
window text. [ ] = value for use in communication via serial communication port
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Parameter Group 6: Technical functions
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617 Fault log: Value
(FLOG: VALUE)
Value:

[Index XX - XXX]

Function:

Array type parameter. This parameter makes it
possible to see at what current or voltage a given
trip occurred.

Description of choice:
Read out as one value.

Indication range: 0.0 - 999.9.

The fault log is reset after initialization (para. 620).

FCM 300 Series

619 Reset of hours-run counter
(RESET RUN. HOUR)

Settings:

0 No reset (DO NOT RESET) [0]
Reset (RESET COUNTER) [1]
Function:

Reset to zero the hours-run counter (parameter
601).

Description of choice:

If Reset [1] has been selected the hours-run counter
of the FCM 300 is reset.

620 Operating mode (OPERATION MODE)
Settings:

0 Normal function (NORMAL OPERATION) 0]
Control card test (CONTROL CARD TEST) [2]
Initialization (INITIALIZE) [3]
Function:

In addition to its normal function, this parameter can
be used for two different tests.

Also, all parameters (except parameters 603-605)
can be initialized.

Description of choice:
Normal function [0] is selected for normal operation
with the motor in the selected application.
Control card test [2] is selected if control of the
analog and digital inputs, as well as the analog,
digital outputs and the +10 V control voltage is
desired.
A test connector with internal connections is
required for this test. Setup: Analog/digital output to
digital inputs 3, 4 and 5 and 10 V supply to analog/
digital input 2.

Initialization [3] is selected if the factory setting of the
unit is desired without resetting parameters 500,
501 + 600 - 605. Initialization is active after power
up.

621 Nameplate: FC type (FC TYPE)

Value:
Depends on unit

Function:

The key data of the unit can be read out via the
serial communication port.

Description of choice:

Type indicates the unit size and basic function
concerned.

624 Nameplate: Software version no.
(SOFTWARE VERSION)
Value:

Depends on unit

Function:

The key data of the unit can be read out the serial
communication port.

Description of choice:
Software version gives the version number.

O = General factory setting - also applying to spare part unit, H = HVAC setting, | = Industrial setting, () = parameter
window text. [ ] = value for use in communication via serial communication port
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625 Nameplate: LCP-2 identification no. 633 Motor database identification
(LCP VERSION) (MOTOR DATA VERS))

Value:

Value:
Depends on unit

Function:
The key data of the unit can be read out via the
display or the serial communication port.

Function:
The key data of the unit can be read out via the
display or the serial communication port.
For example: ID 1,42 2 kB.

634 Unit identification for communication
626 Nameplate: Database identification no. (UNIT ID)
(DATABASE VER.) Value:

Value:
Depends on unit Function:

The key data of the unit can be read out via the
Function: display or the serial communication port.
The key data of the unit can be read out via the
display or the serial communication port.

suolouny [eaiuyds] :9 dnous Jaraweled

635 Software part No

(SW. PART NO))

628 Nameplate: Application option type Value:
(APP. OPTION)

Value: Function:
Indicates the software part No.
Function:
The key data of the unit can be read out via the
display or the serial communication port. For information on the Profibus parameter group
800 - 900, see the FCM Profibus manual
MG.03.EX.YY.

630 Nameplate: Communication option type

ordering no. (COM. ORDER NO)
Value:

Function:
The key data of the unit can be read out via the
display or the serial communication port.

632 BMC software identification
(BMC SW VERSION)

Value:

Function:
The key data of the unit can be read out via the
display or the serial communication port.

O = General factory setting - also applying to spare part unit, H = HVAC setting, | = Industrial setting, () = parameter
window text. [ ] = value for use in communication via serial communication port
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Darfi

FCM 300 Series

m Danfoss PC software for serial communication

Using serial communication makes it possible to
monitor, program and control one or several units
from a centrally placed computer. All FCM 300
Series have an RS 485 port as standard, which
enables them to communicate e.g. with a PC. A
program entitled VLT® Software Dialog is available
for this purpose.

VLT® Dialog operates in the familiar Windows® for-
mat.

VLT® Dialog incorporates three modules on one disk.

The CD includes the Basic, Logging and Template
Modules, as well as operating instructions - all in six
different languages.

Basic Module

Logging Module:

TEST RUN

is used for controlling and commissioning

of a FCM 300, including:

- setting of reference value,

- simultaneous display of selected
parameters in graphs,

- option of DDE link, e.g. to a
spreadsheet.

PARAMETER SETUP
E is used for setting up and transferring

parameter sets, including:

- setting of FCM 300 parameters,

- parameter sets can be obtained from
and copied to a FCM 300,

- documentation/print-out of the Setup
including diagrams.

I

—F

Bl

BUS ADDRESS SETUP

is used for setting the bus addresses on
L individual FCM 300 nocaps. "units" which
are connected to the same bus.

- setting bus addresses

- storing list of units

- reporting list of units

LOGGING
is used for collecting and displaying historical
or real-time operating data:
- graphical representation of selected
parameters from several FCM 300 units

- collection of log data to file,
- option of DDE link e.g. to a spreadsheet.

MODEM SETUP
mg is used for setting up the modem.
-1 - setsthe FCM 300 modem via the

communication port of the PC.

Template Module:

——— TEMPLATE SETUP
is used for setting up template files for PARA-
METER SETUP:

- the template file functions as a mask that
limits the number of accessible
parameters when a parameter file is to be
made or edited in PARAMETER SETUP,

- the template file may contain preset
values for the parameters of the FCM 300.

NOTE!
The logging and template module calls for a Basic
module to be installed on the same PC.

Guided Tour:
The Guided Tour offers a demonstration of the VLT
Software Dialog program.

15-2
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m Serial bus

Leader

Serial bus

Follower 1 Follower 2 Follower 31
(126)
Address 1 Address 2 Address 31 (126)
m Telegram communication
Control and reply telegrams Broadcast

The telegram communication in a leader/follower
system is controlled by the leader. A maximum of 31
followers (FCM 300 units) can be connected to one
leader, unless a repeater is used - see also the
description of the address format.

The leader continuously sends control telegrams
addressed to the followers and awaits reply
telegrams from these. The response time of the
followers is maximum 50 ms.

Only a follower that has received a faultless
telegram addressed to that follower will respond by
sending back the telegram unchanged.

A leader can send the same telegram at the same
time to all followers connected to the bus. In such
broadcast communication, the control telegram
broadcast bit of the address bit has a value of 1 (see
VLT address). Address bits 0-4 are not used.

Contents of a byte

Each transmitted sign begins with a start bit.
Subsequently, 8 databits are transmitted. Each sign
is given via a parity bit set at "1" when there is an
even parity (i.e. an even number of binary 1's in the
8 databits and parity bits together). The sign ends
with a stop bit and thus consists of a total of 11 bits.

Start O 1 2 3 4 5 6 7 Even Stop
bit Parity bit

Telegram build-up

Each telegram begins with a startbyte (STX) = 02
Hex, followed by a byte that gives the telegram
length (LGE) and a byte that gives the address
(ADR).

Then follows a number of databytes (variable,
depending on telegram type). The telegram ends
with a data control byte (BCC).

STX LGE ADR Data BCC

Telegram length (LGE)

The telegram length is the number of databytes plus
address byte ADR plus data control byte BCC.

Telegrams with 4 databytes have a length of:
LGE=4+1+ 1 =6 bytes

Telegrams with 12 databytes have a length of:
LGE =12 + 1 + 1 = 14 bytes

MG.03.G1.22 - VLT is aregistered Danfoss trademark
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VLT address (ADR)

Two different address formats are used:
1. Siemens USS protocol address format:

o | X
7—X
Bit7=0

Bit 6 is not used

Bit 5 = 1: Broadcast, address bits (0-4) are not used
Bit 5 = 0: No Broadcast

Bits 0-4 = VLT address 1-31

2. Danfoss format:

Bit7=1
Bits 0-6 = VLT address 1-127 (0 = Broadcast)

Data control byte (BCC)

The data control byte can best be explained by
means of an example: Before the first sign of the
telegram is received, BCC = 0.

7 6 5 4 3 2 1 0

B
cc o|o0|j0|jO0O|O]jO|O0O]|O

After the first sign has been received:
BCCyew = BCCop EXOR "first byte"
(EXOR = exclusive-or gate)

BCCow =00000000
EXOR

"first byte" =000000 10 (02H)

BCCnew =00000010

Each additional, subsequent byte is gated by
BCCop EXOR and gives a new BCCygw, €.9.:

BCCop =00000010
EXOR

"second byte"=11010110 (D6H)

BCCyew =11010100

The result after the last received sign is BCC.

Databytes
The block of databytes is divided into two smaller
blocks:
1. Parameter bytes used for transferred parameters
between leader and follower
2. Process bytes, covering
- Control word and reference value
(from leader to follower)
- Status word and present output frequency
(from follower to leader)

This structure applies to both the control telegram
(Ieaderqfollowerg)and the reply telegram

(follower - leader).

Parameter bytes Process bytes

[ | | | | |
PKE IND [PWE,gu PWE, oW PCD1| PCD2

I I I
00 00 00 00 00 00 00 00 00 00 00 00

There are two types of telegrams:

- with 12 bytes built up as shown above, with
parameter and process block

- with four bytes, which is the process block from
the 12 byte telegram

1. Parameter bytes

PKE IND PWEyigh | PWEow

AK PNU
1514 13 12/11109876543210

Commands
and replies
Not in use

Parameter

number

Commands and replies (AK)

Bits no. 12-15 are used for transmitting commands
from leader to follower and the follower's processed
reply back to the leader.

15-4
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Commands leader(d follower:
Bit no.
15 14 13 12 Command

0O 0 0 O Nocommand

0O 0O O 1 Read parameter value

0O 0 1 0 Write parameter value in RAM
(word)

0 0 1 1 Write parameter value in RAM
(double word)

1 1 0 1 Write parameter value in RAM
and EEPROM (double word)

1 1 1 0 Write parameter value in RAM
and EEPROM (word)

1 1 1 1 Read text

Reply follower[ leader:
Bit no.
15 14 13 12 Reply

0O 0O O O Noreply

0 0 O 1 Parameter value transferred (word)

0O 0O 1 0 Parameter value transferred
(double word)

0 1 1 1 Command cannot be executed

1 1 1 1 Text transferred

If the command cannot be executed, the follower
will send this reply (0111) and give the following error
message in the parameter value:

Error code
(reply 0111) Error message
0 The parameter number used does not
exist
1 There is no write access to the
parameter called
2 The data value exceeds the
parameter limits
3 The used sub-index does not exist
4 The parameter is not of the array type
5 The data type does not match the
parameter called
17 Data change in the parameter called
is not possible in the present mode of
the FCM 300. E.g. some parameters
can only be changed when the motor
has stopped
130 There is no bus access to the
parameter called
131 Data change is not possible because

factory Setup has been selected

Parameter number (PNU)

Bits no. 0-10 are used for transmitting parameter
numbers. The function of a given parameter can be
seen from the parameter description in chapter 8.

PKE IND PWE

Index

Index is used together with the parameter number
for read/write access to parameters of the array
type (par. 615, 616 and 617).

Parameter value (PWE)

PKE IND PWE

The parameter value depends on the command
given. If the leader wants a parameter (read), it does
not care about the PWE block value. If a parameter
is changed by the leader (write), the new value is
transferred in the PWE block. If the follower replies
to a parameter request (read command), the
present parameter value is transferred to the PWE
block.

The transferred value corresponds to the figures
given in the parameter descriptions. E.g. parameter
101, where [1] corresponds to Constant torque, [2]
corresponds to Variable torque: low, etc.

However, parameters with data type 9 (text string)
are excepted, as this text is transferred as an ASCII
text string. When a text string is transferred (read),
the telegram length is variable, since the texts have
different lengths. The telegram length is stated in the
2nd byte of the telegram, called LGE.

Parameters 621-634 (nameplate data) have data
type 9 (text string).

Data types supported by the FCM 300 unit

Data type Description
3 Integer 16
4 Integer 32
5 Unsigned 8
6 Unsigned 16
7 Unsigned 32
9 Text string

Unsigned means there is no sign included in the
telegram.

MG.03.G1.22 - VLT is aregistered Danfoss trademark
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The different attributes for each parameter can be
seen in the section on factory settings.

Since a parameter value can only be transferred as
an integer, a conversion factor must be used to
transfer decimals.

Example:

Parameter 201: minimum frequency, conversion
factor 0,1. If parameter 201 is to be set to 10 Hz, a
value of 100 must be transferred, since a conversion
factor of 0,1 means that the transferred value will be
multiplied by 0.1. A value of 100 will thus be
understood as 10.

Addressing by unit ID

The unit ID is printed on the label on the plastic
cover under the lid of the electronics box. The three
groups of unit ID each with three digits must be
converted to Hex. The desired address is added as
the last byte. The frame is sent to the bus address
parameter(s) 500 (and 918) via a broadcast.

Unit ID: 0-255 0-255 1-255
O [ O
PKE! |[IND' |[00-FF | 00-FF | 01-FF | Address
| |

PKE: Write to parameter No. 500 or 918
IND: Not Used

2. Process-bytes

PCD1 PCD2

The process byte block is divided into two blocks
each of 16 bits, which always come in the sequence
stated.

PCD1 PCD2

Control telegram Control word Reference value

(leaderD follower)

Reply telegram Status word

(followerl leader)

Given output
frequency

(parameter 512 = Profidrive)
The control word is used for transmitting commands
from a leader (e.g. a PC) to a follower (FCM 300).

Leader[ Follower

Control Bus
word reference

1514 13 12 111098 76 54 3 2 1 0 Bit

no.
Bit Bit=0 Bit =1

00 OFF 1 ON 1

01 OFF 2 ON 2

02 OFF 3 ON 3

03 Motor coasting Enable

04 Quick-stop Ramp

05 Freeze output frequency Ramp enable
06 Ramp stop Start

07 No function Reset

08 Jog 1 OFF ON

09 Jog 2 OFF ON

10 Data not valid Valid

11 No function Slow down
12 No function Catch-up

13 Choice of Setup

14

15 No function Reversing

Bit 00, OFF1/ON1:

An ordinary ramp stop which uses the ramp time in
parameters 207/208. Bit 00 = "0" leads to a stop and
to output being activated, the output frequency is 0
Hz, provided OFF 123 has been selected in parameter
340. Bit 00 = "1" means that the adjustable
frequency drive will be able to start if the other
conditions for starting have been fuffiled.

Bit 01, OFF2/ON2:

Coasting stop. Bit 01 = "0" leads to a coasting stop
and leads to output being activated, when the output
frequency is 0 Hz, provided OFF 123 has been
selected in parameter 340. Bit 01 = "1" means that
the adjustable frequency drive is able to start,
provided the other conditions for starting are fuffilled.

Bit 02, OFF3/ON3:

Quick-stop, which uses the ramp time in parameter
212. Bit 02 = "0" leads to a quick-stop and leads to
output being activated, when the output frequency
is 0 Hz, provided OFF 123 has been selected in
parameter 340. Bit 02 = "1" means that the
adjustable frequency drive is able to start, provided
the other conditions for starting are fulfilled.

Bit 03, Coasting/enable:

Coasting. Bit 03 = "0" leads to a stop. Bit 03 = "1"
means that the adjustable frequency drive is able to
start, provided the other conditions for starting are
fulfiled. NOTE! In parameter 502 the choice is made
as to how bit 03 is to be combined (gated) with the
corresponding function in the digital inputs.

15-6

MG.03.G1.22 - VLT is a registered Danfoss trademark



Do

FCM 300 Series

Bit 04, Quick-stop/ramp:

Quick-stop which uses the ramp time in parameter
212. Bit 04 = "0" leads to a quick-stop. Bit 04 = "1"
means that the adjustable frequency drive is able to
start, provided the other conditions for starting are
fuffilled.

NOTE! In parameter 503 the choice is made as to
how bit 04 is to be combined (gated) with the
corresponding function on the digital inputs.

Bit 05, Freeze output frequency/ramp enable:

Bit 05 = "0" means that the given output frequency is
maintained even if the reference is changed. Bit 05 =
"1" means that the adjustable frequency drive is again
able to regulate, and the given reference is followed.

Bit 06, Ramp stop/start:

An ordinary ramp stop that uses the ramp time in
parameters 207/208; in addition, output will be
activated when the output frequency is 0 Hz,
provided OFF 123 has been selected in parameter
340. Bit 06 = "0" leads to a stop. Bit 06 = "1"
means that the adjustable frequency drive is able to
start, provided the other conditions for starting are
fulfiled. NOTE! In parameter 505 the choice is made
as to how bit 06 is to be combined (gated) with the
corresponding function on the digital inputs.

Bit 07, No function/reset

Reset of trip. Bit 07 = "0" means that there is no
reset. Bit 07 = "1" means that a trip is reset.

After reset it will take approx. 1.5 second until the
unit is ready. The status word will indicate the ready
state.

Bit 08, Jog 1 OFF/ON:

Activation of pre-programmed speed in parameter
509 (Bus JOG 1). JOG 1 is only possible when Bit
04 = "0" and bit 00-03 = "1".

Bit 09, Jog 2 OFF/ON:

Activation of pre-programmed speed in parameter
510 (Bus JOG 2). JOG 2 is only possible when Bit
04 = "0" and Bits 00-03 = "1". If both JOG 1 and
JOG 2 are activated (Bits 08 and 09 = "1"), JOG 1
has the higher priority, which means that the speed
programmed in parameter 509 will be used.

Bit 10, Data not valid/valid:

Used for telling the FCM 300 whether the control
word is to be used or ignored. Bit 10 = "0" means that
the control word is ignored. Bit 10 = "1" means that
the control word is used. This function is relevant

because the control word is always contained in the

telegram, regardless of the type of telegram used, i.e.
it is possible to disconnect the control word if it is not

to be used in connection with updating or reading of

parameters.

Bit 11, No function/slow down:

Used for reducing the speed reference by the value
in parameter 219. Bit 11 = "0" means that there is
no change of the reference. Bit 11 = "1" means
that the reference is reduced.

Bit 12, No function/catch-up:

Used for increasing the speed reference by the
value of parameter 219. Bit 12 = "0" means that
there is no change of the reference; Bit 12 = "1"
means that the reference is increased. If both slow
down and catch-up are activated (Bits 11 and 12 =
"1"), slow down has the higher priority, i.e. the
speed reference is reduced.

Bits 13, Choice of Setup:
Bit 13 is used for choosing between the two menu
Setups in accordance with the following table:

Setup Bit 13
1 0
2 1

This function is only possible if Multi-Setups have
been selected in parameter 004.

NOTE!

Parameter 507 is used for choosing how Bit 13 is to
be combined (gated) with the corresponding
function on the digital inputs.

Bit 15, No function/reversing:

Reversing of the direction of rotation of the motor.
Bit 15 = "0" leads to no reversing, Bit 15 = "1" leads
to reversing.

NOTE!

Unless otherwise mentioned, the control word bit is
combined (gated) with the corresponding function
on the digital inputs as a logic "or" function.

MG.03.G1.22 - VLT is aregistered Danfoss trademark
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FCM 300 Series

Status word (according to profidrive standard)

The status word is used for informing the leader
(e.g. a PC) of the condition of a follower (FCM 300).

Slaveld Master Status Output
word frequency

1514 131211 109876543210 Bit
no.

Bit 02, Coasting/enable:

Bit 02 = "0" means that the control word bit 00, 01,
02 or 03 is "0" (OFF1, OFF2, OFF3 or Coasting), or
the FCM 300 Series unit has tripped. Bit 02 = "1"
means that the control word bits 00, 01, 02 or 03
are "1" and that the FCM 300 has not tripped.

Bit 03, No fault/trip:

Bit 03 = "0" means that FCM 300 Series is not in a
fault condition. Bit 03 = "1" means that FCM 300
Series has tripped and needs a reset signal in order
to run.

Bit Bit=0 Bit = 1 Bit 04, ON2/OFF2:

00 Control not ready Ready Bit 04 = "0" means that control word bit 01 = "1".

01 FC not ready Ready Bit 04 = "1" means that control word bit 01 = "0".

02 Motor coasting Enable Bit 05, ON3/OFF3:

03 No fault Trip Bit 05 = "0" means that control word bit 02 = "1".

04 ON 2 OFF 2 Bit 05 = "1" means that control word bit 02 = "0".

05 ON 3 OFF 3 Bit 06, Start enable/start disable:

06 Start enable Start disable Bit 06 is always "0" if FC Drive has been selected in

07 No warning Warning parameter 512. If.Profidr.ive has been selected in .
parameter 512, bit 06 will be "1" after reset of a trip,

08 Speed # ref. Speed = ref. after activation of OFF2 or OFF3 and after

09 Reserved connection of mains voltage. Start disable is reset,

10 Reserved setting control word bit 00 to "0" and bits 01, 02

11 Not running Running and 10 to "1".

12 Bit 07, No warning/warning:

13 Voltage OK Above limit Bit 07 = "0" means that there is no unusual

14 Torque OK Above limit situation. Bit 07 = "1" means that an abnormal

15 Timer OK Above limit condition has arisen for the FCM 300.

Bit 00, Control not ready/ready:

Bit 00 = "0" means that bit 00, 01 or 02 of the
control word is "0" (OFF1, OFF2 or OFF3), or that
the adjustable frequency drive has tripped. Bit 00 =
"1" means that the adjustable frequency drive
control is ready.

Bit 01, FC not ready/ready:

Same meaning as bit 00; however, there is also a
supply to the power section, and the adjustable
frequency drive is ready to run when it receives the
necessary start signals.

Bit 08, Speed # ref/speed. = ref.:

Bit 08 = "0" means that the actual motor speed is
different from the speed reference set. This can be
the case i.a. while the speed is ramped up/down
during start/stop. Bit 08 = "1" means that the
present motor speed equals the speed reference
set.

Bit 11, Does not run/runs:

Bit 11 = "0" means that the motor is not running.
Bit 11 = "1" means that the FCM 300 has a start
signal or that the output frequency is greater than
O Hz.

15-8
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Bit 13, Voltage OK/above limit:

Bit 13 = "0" means that the voltage limits of the FC
motor have not been exceeded. Bit 13 = "1" means
that the DC voltage of the FCM 300 intermediate
circuit is too low or too high.

Bit 14, Torque OK/above limit:

Bit 14 = "0" means that the motor current is lower
than the torque limit selected in parameter 221. Bit
14 = "1" means that the torque limit in parameter
221 has been exceeded.

Bit 15, Timers OK/above limit:

Bit 15 = "0" means that the timers for motor
thermal protection and VLT thermal protection,
respectively, have not exceeded 100%. Bit 15 = "1"
means that one of the timers has exceeded 100%.

Control word under VLT standard (parameter 512 =
FC Drive)

The control word is used for sending commands
from a leader (e.g. a PC) to a follower (FCM 300).

Leader followe| Control Bus

word reference

1514 13 12 111098 76 54 3 2 1 0 Bit
no.

Bit Bit=0 Bit=1

00 Preset reference choice

01 No function

02 DC brake Ramp

03 Coasting Enable

04 Quick-stop Ramp

05 Hold Ramp enable

06 Ramp stop Start

07 No function Reset

08 No function Jog

09 No function

10 Data not valid Valid

11 No function Output
activates

12 No function

13 Choice of Setup

15 No function Reversing

Bit 00:

Bit 00 is used for choosing between the two pre-
programmed references (parameters 215-216) in
accordance with the following table:

Preset ref. Parameter Bit 00
1 215 0
2 216 1

NOTE!

Parameter 508 is where to choose the way bits 1/
12 are to be combined (gated) with the
corresponding function on the digital inputs.

Bit 02, DC brake:

Bit 02 = "0" leads to DC braking and stop. Braking
current and duration are set in parameters 132 and
133. Bit 02 = "1" leads to ramp.

Bit 08, Activation of Jog speed in parameter 213:
Bit 08 = "0": Jog speed not activated. Bit 08 = "1"
means that the motor is running at Jog speed.

Bit 11, Output
Bit 11 = "0": Output not activated. Bit 11 = 1:

Output activated, provided Off 123 has been chosen
in parameter 340.

See the description of other bits under control word
for Profidrive standard.

NOTE!

Unless otherwise mentioned, the control word bit is
combined (gated) with the corresponding function
on the digital inputs as a logic "or" function.

MG.03.G1.22 - VLT is aregistered Danfoss trademark
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Status word under VLT standard

The status word is used for informing the leader
(e.g. a PC) about the condition of the follower (FCM
300).

Follower( Leader| Status Output
word frequency

1514 131211 109876543210 Bit
no.

Bus reference value:

Control Bus

word reference Leader( Follower

1514 13 12 11 1098 76 54 3 2 1 0 Bit
no.

The frequency reference value is transmitted to the
adjustable frequency drive in the form of a 16-bit

Bit Bit=0 Bit=1 word. The value is transmitted as a whole number
00 Control not ready Ready (0-32767). 16384 (4000 Hex) corresponds to 100%.
01 FC not ready Ready (Negative figures are formed by means of 2's
02 Coasting Enable complement.)
03 No fault Trip
04 Reserved The bus reference has the following format:
05 Reserved Parameter 203 = "0"
06 Reserved "refuin-refuax”
07 No warning Warning 0-16384 (4000 Hex) ~ 0-100% ~ refyn - refuax
08 Speed # ref. Speed = ref.
09 Local control Bus control Parameter203 = "1"
10 Out of range Frequency OK -refyax - +refuax
11 Not running Running -16384 (. . . Hex) - +16384 (4000 Hex) ~
12 -100- +100% ~ -refyax- +refuax
13 Voltage OK Above limit
14 Torque OK Above limit Actual output frequency
15 Timer OK Above limit
SV}’%%S frgqul}gﬁéy FollowerO Leader

Bit 01, FC not ready/ready:

Bit 01 = "0" means that the adjustable frequency
drive has tripped.

Bit 01 = "1" means that the adjustable frequency
drive is ready.

Bit 02, Coasting/enable:

Bit 02 = "0" means that the control word bit 03 is
"0" (Coasting) or that the FCM 300 has tripped.
Bit 02 = "1" means that control word bit 03 is "1"
and that the FCM 300 has not tripped.

See the description of other bits under status word
for the Profidrive standard.

1514 13 12 11 1098 76 54 3 2 1 0 Bit
no.

The value of the actual output frequency of the
adjustable frequency drive is transmitted in the form
of a 16-bit word. The value is transmitted as a
whole number (0-32767). 16384 (4000 Hex)
corresponds to 100%. (Negative figures are formed
by means of 2's complement).

15-10

MG.03.G1.22 - VLT is a registered Danfoss trademark



Do

FCM 300 Series

Chapter 16

m List of Warnings and Alarms ................. page 16-2
m What if the Motor Does Not Start?....... page 16-2
B OWaAININGS .oveeveeiiiieeee e page 16-3
m Warnings Words 1+2 and Alarm Word .page 16-5
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m List of Warnings and Alarms

The table gives the different warnings and alarms
and indicates whether the fault locks the FCM 300.
After Trip locked, the mains supply must be cut and
the fault must be corrected. Reconnect the mains

Wherever a X is placed under both Warning and
Alarm, this can mean that a warning precedes the
alarm. It can also mean that it is possible to
program whether a given fault is to result in a
warning or an alarm. After a trip, alarm and warning

supply and reset the FCM 300 before being ready. will flash, but if the fault is removed, only alarm will
flash. After a reset, the FCM 300 will be ready to

start operation again.

No. Description Warning  Trip Alarm Trip locked
2 Live zero fault (LIVE ZERO ERROR) X X
4 Phase loss (MAINS PHASE LOSS) X X X
5 Voltage warning high (DC LINK VOLTAGE HIGH) X
6 Voltage warning low (DC LINK VOLTAGE LOW) X
7 Overvoltage (DC LINK OVERVOLT) X X
8 Undervoltage (DC LINK UNDERVOLT) X
9 Inverter overload (INVERTER TIME) X X
11 Motor thermistor (MOTOR THERMISTOR) X
12 Current limit (CURRENT LIMIT) X
13 Overcurrent (OVERCURRENT) X X
14 Earth fault (EARTH FAULT) X X
15 Supply fault (SWITCH MODE FAULT) X X
16 Short-circuit (CURR.SHORT CIRCUIT) X X
17 Standard bus timeout (STD BUS TIMEOUT) X X
18 HPFB bus timeout (HPFB TIMEOUT) X X
33 Out of frequency range (OUT FREQ RNG/ROT LIM) X
34 HPFB error (HPFB ALARM) X X
35 Inrush fault (INRUSH FAULT) X X
36 Overtemperature (OVERTEMPERATURE) X X
37 Internal error (INTERNAL ERROR) X X
® What if the Motor Does Not Start?
e Make sure no parameters have been changed
from factory settings. Use the Local Control
Panel (LCP-2) or serial port to reset to factory
settings.
e Check the LCP-2 or Local Operation Pad (LOP)
to make sure the (STOP) command has not
been pushed. If this is the case, the 4™ line of the
LCP-2 flashes. Push the (START) button on the .
LCP-2 or LOP to restart the unit. Warning:

Extreme care must be taken when
operating the unit with open lid.

e Check the Light Emitting Diodes (LEDs) visible

through a hole in the inside isolation cover (see
drawing page 6-6), follow the table below.

/\

Green Yellow Red Action

LED 302 LED 301 LED 300

OFF OFF OFF Apply power

ON OFF OFF Apply start and reference signals , (see drawing on page 6-6)

ON OFF ON Apply and remove reset signal according to the drawing on page 6-6.

ON ON ON Switch off power until all LED's have turned off

ON Flashing OFF Local stop or Local mode selected. Push Local start and select
slowly remote
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m Warnings

The display flashes between normal state and
warning. A warning comes up on the first and
second line of the display. See examples below:

MO MOTOR

)

WAREM. & +

Alarm messages
The alarm comes up in the 2. and 3. line of the
display, see example below:

TEIF CRESET?

ALARM: 12 5

TORBRUE LIMIT

WARNING/ALARM 2

Live zero fault (LIVE ZERO ERROR):

The current signal on terminal 1 is less than 50% of
the value set in parameter 336 Terminal 1, min.
scaling.

WARNING/ALARM 4

Phase loss (MAINS PHASE LOSS):
Phase missing on the supply side.

Check the supply voltage to the FCM 300.

WARNING 5

Voltage warning high

(DC LINK VOLTAGE HIGH):

The intermediate circuit voltage (DC) is higher than
the overvoltage limit of the control system, see table
on this page. The FCM 300 is still active.

WARNING 6

Voltage warning low (DC LINK VOLTAGE LOW):
The intermediate circuit voltage (DC) is below the
undervoltage limit of the control system, see table
below. The FCM 300 is still active.

ALARM 7

Overvoltage (DC LINK OVERVOLT):

If the intermediate circuit voltage (DC) exceeds the
inverter overvoltage limit (see table), the FCM 300
will trip. Furthermore, the voltage will be stated in

the display.

ALARM 8

Undervoltage (DC LINK UNDERVOLT):

If the intermediate circuit voltage (DC) drops below
the inverter lower voltage limit (see table on this
page), the FCM 300 will trip after 3 - 28 sec.,
depending on unit. Furthermore, the voltage will be
stated in the display. Check whether the supply
voltage matches the FCM 300, see technical data.

WARNING/ALARM 9

Inverter overload (INVERTER TIME):

The electronic, thermal inverter protection reports
that the FCM 300 is about to cut out because of an
overload (too high current for too long). The counter
for electronic, thermal inverter protection gives a
warning at 95% and trips at 100%, while giving an
alarm. The FCM 300 cannot be reset until the
counter is below 90%.

Trip/Alarm/warning limits:

FCM 300 Series

3 x 380 - 480 V
[VDC]

Undervoltage

410

Voltage warning low

440

Voltage warning high

760

Overvoltage

760*

* 760V in 5 sec. or 800V immediately.

The voltages stated are the intermediate circuit voltage of the FCM 300.

MG.03.G1.22 - VLT is aregistered Danfoss trademark

16-3

sobessaN



Messages

Darfi

FCM 300 Series

Warnings and alarms, cont.

ALARM 11

Motor thermistor (MOTOR THERMISTOR):

If a thermistor is mounted and parameter 128 is set
to Enable [1], the FCM 300 will trip if the motor gets
too hot.

WARNING 12

Current limit (CURRENT LIMIT):

The current is higher than the value in parameter
221 (in motor operation).

ALARM 13

Overcurrent (OVERCURRENT):

The inverter peak current limit (approx. 230% of the
rated current) has been exceeded. The FCM 300
will trip, while giving an alarm.

Turn off the FCM 300 and check whether the motor
shaft can be turned.

ALARM: 14

Earth fault (EARTH FAULT):

There is a discharge from the output phases to
ground, either between the inverter and the motor
or in the motor itself.

ALARM: 15

Supply fault (SWITCH MODE FAULT):

Fault in the switch mode power supply (internal
24V supply).

Contact your Danfoss supplier.

ALARM: 16

Short-circuiting (CURR.SHORT CIRCUIT):
There is short-circuiting on the motor terminals or in
the motor itself.

Contact your Danfoss supplier.

NOTE!
If shock loads occur this alarm may appear.

WARNING/ALARM 17

Standard bus timeout (STD BUSTIMEOUT)
There is no communication to the FCM 300.
The warning will only be active when parameter
514 has been set to another value than OFF

If parameter 514 has been set to stop and trip, it
will first give a warning and then ramp down until
it trips, while giving an alarm.

Parameter 513 Bus time interval could possibly
be increased.

WARNING/ALARM 18

HPFB bus timeout (HPFB BUS TIMEOUT)
There is no communication with the FCM 300.
The warning will only be active when parameter
804 has been set to another value than OFF

If parameter 804 has been set to Stop and trip,
it will first give a warning and then ramp down
until it trips, while giving an alarm.

Parameter 803 Bus time out could possibly be
increased.

WARNING 33

Out of frequency range:

This warning is active if the output frequency has
reached parameter 201 Output frequency low
limit or parameter 202 Output frequency high
limit.

WARNING/ALARM 34

HPFB error (HPFB ALARM):

The profibus communication is not working
correctly.

ALARM 35

Inrush fault (INRUSH FAULT):

This warning occurs when the AC Line has
been cycled too many times within 1 minute.

WARNING/ALARM 36

Overtemperature (OVERTEMPERATURE):
A warning occurs at 78°C/172°F and the FCM
300 trips at 90°C/194°F. The unit can be reset
when the temperature is below 70°C/158°F.

ALARM: 37

Internal error (INTERNAL ERROR):

An error has occurred in the system. Contact
your Danfoss supplier.

16-4
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m Warning words 1 + 2 and Alarm word
Warning words 1 + 2 and alarm word are shown on
the display in Hex format. If there are more than one
warning or alarm, a sum of all warnings or alarms

will be shown.

Warning words 1 + 2 and alarm word can also be
displayed using the serial bus in parameter 540, 541

and 538.
Bit (Hex) Warning word 1
00000008 HPFB timeout
00000010 Standard bus timeout
00000040 Current limit
00000200 Inverter overload
00001000 Voltage warning low
00002000 Voltage warning high
00004000 Phase loss
00010000 Live zero error warning
00400000 Output freg. limit warning
00800000 HPFB error
40000000 24 V supply warning
80000000 Inverter temp. high
Bit (Hex) Warning word 2
01 Ramping
04 Start clockwise/
counterclockwise
08 Slow down
10 Catch-up
8000 Frequency limit
Bit (Hex) Alarm word
00000002 Trip lock
00000040 HPFB timeout
00000080 Standard bus timeout
00000100 Short circuit
00000200 24V supply fault
00000400 Earth ground fault
00000800 Overcurrent
00004000 Motor thermistor
00008000 Inverter overload
00010000 Undervoltage
00020000 Overvoltage
00040000 Phase loss
00080000 Live zero error
00100000 Overtemperature
02000000 HPFB error
08000000 Inrush fault
10000000 Internal error

MG.03.G1.22 - VLT is aregistered Danfoss trademark
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m What is CE Labelling?

The purpose of CE labeling is to avoid technical
obstacles to trade within EFTA and the EU. The EU
has introduced the CE label as a simple way of
showing whether a product complies with the
relevant EU directives. The CE label says nothing
about the specifications or quality of the product.
Adjustable frequency drives are regulated by three
EU directives:

The Machinery directive (89/392/EEC)

All machines with critical moving parts are covered
by the machinery directive, which came into force
on 1 January 1995. Since an adjustable frequency
drive is largely electrical, and the motor always will
be placed in connection with other machines, it
does not fall under the machinery directive.
However, if a FCM 300 is supplied for use in a
machine, we provide information on safety aspects
relating to the FCM 300. We do this by means of a
manufacturer’'s declaration.

The Low-voltage Directive (73/23/EEC)
Adjustable frequency drives must be CE labelled in
accordance with the low-voltage directive. The
directive applies to all electrical equipment and
appliances used in the voltage range of 50-1000 V
AC and 75-1500 V DC.

The EMC Directive (89/336/EEC)

EMC is short for electromagnetic compatibility. The
presence of electromagnetic compatibility means
that the mutual interference between different
components/appliances is so small that the
functioning of the appliances is not affected. The
EMC directive came into force on 1 January 1996.
The directive distinguishes between components,
appliances, systems and installations.

Compliance with EMC Directive 89/336/EEC

In the great majority of cases, the VLT® DriveMotor
is used by professionals of the trade as a complex
component forming part of a larger appliance,
system or installation. It must be noted that the
responsibility for the final EMC properties of the
appliance, system or installation rests with the
installer. As an aid to the installer, Danfoss has

prepared EMC installation guidelines for the Power
Drive System. The standards and test levels stated
for Power Drive Systems are complied with,
provided the right EMC-correct instructions for
installation have been followed, see electrical
installation.

m What is Covered?

The EU "Guidelines on the Application of Council
Directive 89/336/EEC" outline three typical situations
of using a FCM 300. For each of these situations,
explanations are offered as to whether the situation
in question is covered by the EMC directive and
must be CE labeled.

. The FCM 300 is sold directly to the end-

consumer. The FCM 300 is for example sold to a
DIY (Do-it-yourself) market. The end-consumer is a
layman. He installs the FCM 300 himself for use
with a hobby machine, a kitchen appliance, etc.
For such applications, the FCM 300 must be CE
labeled in accordance with the EMC directive.

. The FCM 300 is sold for installation in a plant. The

plant is built up by professionals of the trade. It
could be a production plant or a heating/
ventilation plant designed and installed by
professionals of the trade. Neither the FCM 300
nor the finished plant has to be CE labeled under
the EMC directive. However, the unit must comply
with the basic EMC requirements of the directive.
The installer can ensure this by using

components, appliances and systems that are CE
labelled under the EMC directive.

. The FCM 300 is sold as part of a complete system.

The system is being marketed as complete. It
could be e.g. an air-conditioning system. The
complete system must be CE labeled in
accordance with the EMC directive. The
manufacturer who supplies the system can ensure
CE labeling under the EMC directive either by using
CE labeled components or by testing the EMC of
the system. If he chooses to use only CE labeled
components, he does not have to test the entire
system.

17-2
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m Danfoss FCM 300 Series Motor and CE Labeling

CE labeling is a positive feature when used for its
original purpose, i.e. to facilitate trade within the EU
and EFTA.

However, CE labeling may cover many different
specifications. This means that it has to be checked
what a given CE label specifically covers.

The specifications covered can in fact be widely
different. That is why a CE label can give the
installer a false feeling of security when using a FCM
300 as a component in a system or an appliance.

We CE label our VLT® DriveMotors in accordance
with the low-voltage directive. This means that as
long as the FCM 300 is installed correctly, we
guarantee that it complies with the low-voltage
directive. We issue a declaration of conformity that
confirms our CE labeling in accordance with the
low-voltage directive.

The CE label also applies to the EMC directive, on
condition that the instructions given in the Operating
Instructions for EMC-correct installation and filtering
have been followed. On this basis, a declaration of
conformity in accordance with the EMC directive is
issued.

We offer the filters that can be seen from the
specifications and gladly provide other types of
assistance that can help you obtain the best EMC
result.

Galvanic isolation

Galvanic Isolation (PELV)

PELV offers protection by way of extra low voltage.
Protection against electric shock is considered to be
ensured when all connected devices are of the
PELV type and the installation is made as described
in local/national regulations on PELV supplies.

In FCM 300 Series all control terminals are supplied
from or in connection with extra low voltage (PELV).

Galvanic (ensured) isolation is obtained by fulfilling
requirements concerning higher isolation and by
providing the relevant creapage/clearance
distances. These requirements are described in the
EN 50178 standard.

The components that make up the electrical
isolation, as described below, also comply with the
requirements concerning higher isolation and the
relevant test as described in EN 50178.

The galvanic isolation can be shown in three
locations (see drawing below), namely:

1. Power supply (SMPS) incl. signal isolation of

Upc, indicating the intermediate current voltage.
2. Gate drive that runs the IGBTs (opto-couplers).
3. Current transducers (opto-couplers).

X

S N

I~

DANFOSS
175NA013.10
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® Ground Leakage Current

Ground leakage current is primarily caused by the
capacitance between motor phases and the motor
frame. The RFI filter contributes additional leakage
current, as the filter circuit is connected to ground
through capacitors.

The amount of the leakage current to the ground
depends on the following factors, in order of priority:

1. Switching frequency
2. Motor grounded on site or not

The leakage current is of importance to safety
during handling/operation of the adjustable
frequency drive if (by mistake) the adjustable
frequency drive has not been grounded.

NOTE!

Since the leakage current is > 3.5 mA (approx. 4-20
mA), reinforced grounding must be established (see
Quick Guide MG.03.A1.02), which is required if EN
50178 is to be complied with. Never use ELCB
relays that are not suitable for DC fault currents

(type A).

If ELCB relays are used, they must be:

- Suitable for protecting equipment with a direct
current content (DC) in the fault current (3-
phase bridge rectifier)

- Suitable for power-up with short charging
current to ground

- Suitable for a high leakage current.

Acoustic Noise
Below are the typical values measured at a distance
of 3 ft (im). from the unit at full load:

Balance

The FCM 300 is balanced to class R according to
1ISO2373 (reduced balance). For critical applications
especially at high speed (>4000 RPM) special ba-
lance (class S) might be required.

Extreme Running Conditions

Motor-generated overvoltage

The voltage in the intermediate circuit is increased

when the motor acts as a generator. This occurs in

two cases:

1. The load drives the motor (at constant output
frequency from the adjustable frequency drive),
i.e. the load generates energy.

2. During deceleration ("ramp-down") if the
moment of inertia is high, the load is low and
the ramp-down time is too short for the energy
to be dissipated as a loss in the VLT adjustable
frequency drive, the motor and the installation.

The control unit attempts to correct the ramp if
possible.

The inverter turns off to protect the transistors and
the intermediate circuit capacitors when a certain
voltage level is reached.

AC Line drop-out

During an AC Line drop-out, FCM 300 Series
continues until the intermediate circuit voltage drops
below the minimum stop level, which is typically
15% below FCM 300 Series's lowest rated supply
voltage.

The time before the inverter stops depends on the
mains voltage before the drop-out and on the motor
load.

Static overload

2 pole 4 pole .
FCM 305 54 dB(A) When FCM 300 Series is overloaded (the current
FCM 311 58 dB(A) limit in pargmeter 221 has been reached),. the
FCM 315 59 dB(A) controls will reduce the output frequency in an
FCM 322 58 dB(A) attempt to reduce the load.
FCM 330 61 dB(A) ) .
FCM 340 62 dB(A) 63 dB(A) If the overload is excessive, a current may occur
FCM 355 64 dB(A) 60 dB(A) that makes the FCM 300 cut out after approx. 1.5
FCM 375 61 dB(A) sec.
17-4 MG.03.G1.22 - VLT is a registered Danfoss trademark
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m EMC Standards

NOTE!
- All EMC specifications are stated with
factory settings.

- Maximum 4 kHz switching frequency.
- Shielded data/control cables must be
used for surge protection.

- The FCM 300 must be connected to
ground in order to comply.

- Maximum/minimum line impedance
Znax = 0.24 +j0.15 ohm; Z,;, = 0 +
jO ohm.
(EN 61800-3 commutation notches)

Generic standards

The generic standards are stated in the EMC
directive (89/336/EEC).

The FCM 300 complies with:

EN 50081-1Y, EN 50082-1.

Residential, commercial and light industrial
environment.

EN 50081-2, EN 50082-2.
Industrial environment.

DEmission levels stated by EN 50081-1 are only
fulfiled by FCM 300 with class B-1 optional filter.

Furthermore the FCM 300 complies with:
DIN VDE 0160/1990 2

2‘Protection against overvoltage 7.3.1. classl’

Product standards

The product standards are stated in EN 61800-3
(IEC 1800-3).

The FCM 300 complies with:
EN 61800-3, unrestricted distribution3.
EN 61800-3, restricted distribution.

3) Emission levels stated by EN 61800-3 unrestricted

distribution are only fulfiled by FCM 300 with class
B-1 filter.

Basic standards, emissions

- EN 55011: Limits and methods of measuring
radio disturbance characteristics of industrial,
scientific and medical (ISM) radio-frequency
equipment.

- EN 55022: Limits and methods of measuring
radio disturbance characteristics of information
technology equipment.

- EN 61000-3-2: Limits for harmonic current
emissions (equipment input current <16 A)

- EN 61000-3-4: Limits for harmonic current
emissions (equipment input current =16 A)

Basic standards, immunity

- EN 61000-2-4 (IEC 1000-2-4):
Compatibility levels
Simulation of voltage and frequency
fluctuations, harmonics and commutation
notches on the power line.

- EN 61000-4-2 (IEC 1000-4-2):
Electrostatic discharge (ESD)
Simulation of electrostatic discharge.

- EN 61000-4-4 (IEC 1000-4-4):
Fast transients, burst 5/ 50 nS
Simulation of transients caused by switching of
contactors, relays or similar devices.

- EN 61000-4-5 (IEC 1000-4-5):
Surges 1.2/ 50 pS.
Simulation of transients caused by e.g. lightning
that strikes near an installation.

- EN 61000-4-6: (IEC 1000-4-6):
Radio-frequency electromagnetic field.
Amplitude modulated.

Simulation of interference caused by radio
transmission equipment.

- ENV 50140:
Radio-frequency electromagnetic field. Pulse
modulated.
Simulation of interference caused by GSM
mobile phones.

General aspects of EMC emissions

For high frequency shielding, shielded cables used
for Profibus, standard bus, control cables and signal
interface must in general be connected to the
enclosure at both ends.

General aspects of EMC immunity

If there are problems with low frequency
interference (ground loops), shielded cable used for
Profibus, standard bus, control cables and signal
interface can be left open at one end.

MG.03.G1.22 - VLT is aregistered Danfoss trademark
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m Harsh Environments

In common with all electronic equipment, a VLT
adjustable frequency drive contains a large number
of mechanical and electronic components, all of
which are vulnerable to environmental effects to
some extent.

The FCM 300should not therefore be

installed in environments with airborne

liquids, particles or gases capable of
affecting and damaging the electronic components.
Failure to take the necessary protective measures
increases the risk of stoppages, thus reducing the
life of the unit.

Liguids can be carried through the air and
condense in the FCM 300. In addition to this, liquids
may cause corrosion of components and metal
parts.

Steam, oil and salt water may cause corrosion of
components and metal parts.

In such environments, equipment with enclosure
rating = IP 54 is recommended.

In environments with high temperatures and
humidity, corrosive gases such as sulphur, nitrogen
and chlorine compounds will cause chemical
processes on the FCM 300 components. Such
chemical reactions will rapidly affect and damage
the electronic components.

NOTE!

Mounting FCM 300 units in harsh environments will
increase the risk of stoppages and furthermore
considerably reduce the life of the converter.

Before the installation of the FCM 300, the ambient
air should be checked for liquids, particles and
gases. This may be done by observing existing in-
stallations in this environment. Typical indicators of
harmful airborne liquids are water or oil on metal
parts, or corrosion of metal parts.

Excessive dust particle levels are often found on in-
stallation cabinets and existing electrical installations.
One indicator of aggressive airborne gases is
blackening of copper rails and cable ends on
existing installations.

17-6
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m Derating
The FCM 300 Series is thermally protected. At high
temperatures the switching frequency will be
automatically reduced down to 2 kHz. If the
temperature still climbs, the motor will trip.

®m Derating for ambient temperature

Torque [%] $
The ambient temperature (Tawewmax) is the maximum gs
temperature allowed. The average (Tawme.avc) 1104 )
measured over 24 hours must be at least 5°C 1007
lower. 907
80
) . 70
If FCM 300 Series is operated at temperatures 60
above 40 °C, a derating of the continuous output 50
current is necessary. 40
30
204
10 T T T T T T T T T T T T T T T
35 40 45 50 55 60 Tamb
® Derating for running at low speed
When a centrifugal pump or a fan is controlled by
a FC motor, it is not necessary to reduce the
T %
output at low speed because the load orque (%)
characterstic of the centrifugal pumps/fans,
; i 100%
automatically ensures the necessary reduction. 90% ] PG @ Fou 305
80% — (OF NV FCM 311
i 70% -1 S . FCM 322
FC motors running constant load torque 50% ] B
applications continuously at low speed must be sox 4 L7 @ iy
. . 7
derated (see diagram) or an independent fan must ;gz 1 FCM 330
be used (cooling option 6). 20% - FoM 38
10% FCM 375
Nominal torque (100%) can be yielded up to 4 pole 200 400 600 800 1000 1200 1400 1600  Speed (RPM)
15 min and at a duty cycle up to 25% at low 2 pole 400 800 1200 1600 2000 2400 2800 3200
speed. 175NADI214
m Derating for Air Pressure
Below (3300 ft.) altitude no derating is necessary.
Max. ?utput current Max. Tgmp ot 100%

at 40°C output current

Above (3300 ft.) the ambient temperature (Tavg) OF
max. output current (lyrmax) Must be derated in
accordance with the following diagram:

100% 1 T40°C
T+38C
90% 1
T36°C

1) Derating of output current versus altitude at
Tave = Max. 40°C/104°F 80%+ . | e

2) Derating of max. Taye Versus altitude at 100% 1km 2km 3km Altitude
output current.

DANFOSS
175NA023.10
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m Derating for High Switching Frequency m Efficiency
The FCM 300 Series motor can use two different N % (3000 rpm)
PWM schemes, SFAVM and 60° AVM. Factory
setting is SFAVM. The PWM scheme can be 1004
changed in parameter 446. Below 25 Hz motor 9004 reusso
speed the FCM 300 Series motor automatically -
change to SFAVM. 80
701
Factory setting of the switching frequency is . FCM315/
4000 Hz. It can be changed between 2 and 14 kHz FCM311
in parameter 411. 50T rcmso7/§
40T FcMm305
A higher switching frequency leads to a quieter ? Load
running unit but higher losses in the glectronmg of wzo 3=0 4=0 5=0 s’o 7=0 8=O 9=0 150 p
the FCM 300 and makes an appropriate derating
175NA064.10
necessary. 2 pole
n7% (1500 rpm)
Vibration and Shock 100k
FCM 300 Series has been tested according to a
procedure based on the following standards: 90T
80+ chsss—V/’\
IEC 68-2-6: Vibration (sinusoidal) - 1970 70 FoM330-340
IEC 68-2-34: Random vibration broad-band FeM322
- general requirements 60 FOM3IS
IEC 68-2-35: Random vibration broad-band 50T sor
- high reproducibility 404
IEC 68-2-36: Random vibration broad-band ? )
- medium reproducibility N oqd
20 30 40 50 60 70 80 90 100 %
FCM 300 Series complies with requirements that 175NAO16.13
correspond to conditions in the standards 4 pole
mentioned above.
Air Humidity
FCM 300 Series has been designed to meet the IEC
68-2-3 standard, EN 50178 item 9.4.2.2/DIN
40040, class E, at 40°C/104°F.
MG.03.G1.22 - VLT is a registered Danfoss trademark 18-3
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m AC Line supply Interference/Harmonics
A FCM 300 draws a non-sinusoidal current from the
AC Line which increases the input current Igys. A
non-sinusoidal current can be transformed by
means of a Fourier analysis and split up into sine
wave currents with different frequencies, i.e.
different harmonic currents Iy with 60 Hz as the
basic frequency:

Harmonic currents |; s l; l11

Hz 60Hz 300 Hz 420 Hz 660 Hz

In/11 [%)] 100% 44% 29% 8%

The harmonics do not affect the power
consumption directly, but increase the heat losses in
the installation (transformer, cables). Consequently,
in plants with a rather high percentage of non-linear
loads, it is important to maintain harmonic currents
at a low level to avoid overload of the transformer
and high temperature in the cables.

Some of the harmonic currents might disturb
communication equipment connected to the same
transformer or cause resonance in connection with
power-factor correction equipment.

//\\

-
N [ = |
~ \ ! |

Neun/]

NS

DANFOSS
175HA34.00

To ensure low, harmonic currents, FCM 300 has
intermediate circuit coils as standard..

THD (current) < 54%

The voltage distortion on the AC Line supply
depends on the size of the harmonic currents

multiplied by the supply impedance for the frequency

in question.

The total voltage distortion THD is calculated on the
basis of the individual voltage harmonics using the
following formula:

U,

= VUZ+ L+ U2

THD (%)

Power Factor
The power factor is the relation between I; and Igys.

The power factor for 3-phase control

/3xUXxIixcos ¢,

/3 X U X lays

Lxcos¢, I

Power factor = =0.9sincecos$ =1

IRMS IRMS

The power factor indicates the extent to which the
FCM 300 imposes a load on the AC Line supply.

The lower the power factor, the higher the Izys for
the same HP/KW performance.

In addition, a high power factor indicates that the
different harmonic currents are low.

|RMS:\/|12+|52+|72+---+|n2

18-4

MG.03.G1.22 - VLT is a registered Danfoss trademark



Do

FCM 300 Series

Chapter 19
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m Standard Parameter Setting

Parameters for programming, controlling, and monitoring the FCM 300 via serial communication or PC.

Load and motor

Range/number
Function of settings/value Factory setting Parameter No.
Language 6 English Parameter 001
Local/remote control 2 Remote control Parameter 002
Local reference 000.000 Parameter 003
Active Setup 4 Setup 1 Parameter 004
Programming Setup 4 Active setup Parameter 005
E‘ Copying of Setups 4 No copying Parameter 006
% LCP copy 4 No copying Parameter 007
g Display scaling of motor frequency 100 Parameter 008
= Display line 2 24 Frequency [Hz] Parameter 009
< Display line 1.1 Reference [%] Parameter 010
-% Display line 1.2 Motor current [A] Parameter 011
o Display line 1.3 Power [kW] Parameter 012
8‘ Local control/configaration 5 LCP digital control/par. 100 Parameter 013
Local stop 2 Possible Parameter 014
Local jog 2 Not possible Parameter 015
Local reversing 2 Not possible Parameter 016
Local reset of trip 2 Possible Parameter 017
Lock for data change 2 Not locked Parameter 018
Operating state at power up, local c. 3 Forced stop, use saved ref. Parameter 019
Configuration 2 Speed, open loop mode  Parameter 100
Torque characteristics 4 Constant torque Parameter 101

Motor power

XX XX KW - dep. on unit

Parameter 102

Motor voltage

XX XXV - dep. on unit

Parameter 103

Motor frequency

XX.XHz - dep. on unit

Parameter 104

Motor current

XX.XX A - dep. on unit

Parameter 105

Rated motor speed

XX rpm - dep. on unit

Parameter 106

DC braking time 0.0 (off) - 60.0 sec. 10.0 sec. Parameter 126
DC brake cut-in frequency 0.0 Hz - fyax 0.0 Hz Parameter 127
Motor thermal protection 2 Disable Parameter 128
DC braking voltage 0-100 % 0% Parameter 132
Start voltage 0.00 - 100.00V Motor dependent Parameter 133
Start compensation 0.0 - 300.0 % 100.0 % Parameter 134
U/f ratio 0.00 - 20.00 V/Hz Motor dependent Parameter 135
Slip compensation -500.0 - +500.0 % 100.0 % Parameter 136
DC holding voltage 0-100 % 0% Parameter 137
Brake cut out frequency 0.5-132 Hz 3.0 Hz Parameter 138
Brake cut in frequency 0.5 -132 Hz 3.0 Hz Parameter 139
Rotation direction 3 Only clockwise 0 - 132 Hz Parameter 200
Min. output frequency (fun) 0.0 Hz - fyax 0.0 Hz Parameter 201
@ Max. output frequency (fuax) fuin - france france (132 H2) Parameter 202
E Reference/feedback range Min. - max./-max.- +max. Min. - Max. Parameter 203
-; Minimum reference -100,000.000 - Refyax 0.000 Parameter 204
& Maximum reference Refyn - 100,000.000 50.000 Parameter 205
8 Ramp-up time 1 0.05 - 3600.00 sec. 3.00 sec. Parameter 207
% Ramp-down time 1 0.05 - 3600.00 sec. 3.00 sec. Parameter 208
o Jog ramp time 0.05 - 3600.00 sec. 3.00 sec. Parameter 211
E’ Quick stop ramp-down time 0.05 - 3600.00 sec. 3.00 sec. Parameter 212
Jog frequency 0 Hz - fyax 10.0 Hz Parameter 213
Reference function 2 Sum Parameter 214
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m Standard Parameter Settings

Function

Range/number
of settings

Factory setting

Parameter No.

Preset reference 1 -100.00 % - +100.00 % 0.00 % Parameter 215
Preset reference 2 -100.00 % - +100.00 % 0.00 % Parameter 216
Catch up/slow down value 0.00 - 100.00 % 0.00 % Parameter 219

Current limit for motor mode

Min.- max. limitin % of lzgxepMax. limit

Parameter 221

Frequency bypass, bandwidth 0 (off) - 100 % 0% Parameter 229
Frequency bypass 1 0.0-132 Hz 0.0 Hz Parameter 230
Frequency bypass 2 0.0-132 Hz 0.0 Hz Parameter 231
Time out 1 -99 sec. 10 sec. Parameter 317
Function after time out Off/Stop and trip Off Parameter 318
Pulse reference/feedback, max. freq. 100 - 70000 Hz 5000 Hz Parameter 327
Terminal 1, analog input current 3 No operation Parameter 331
.g Terminal 2, digital input 25 Reference Parameter 332
8 Terminal 3, digital input 25 Reset Parameter 333
3 Terminal 4, digital input 24 Start Parameter 334
- Terminal 5, digital input 23 Jog Parameter 335
& Terminal 1, min. scaling 0.0 - 20.0 mA 0.0 mA Parameter 336
g Terminal 1, max. scaling 0.0 - 20.0 mA 20.0 mA Parameter 337
2 Terminal 2, min. scaling 0.0 -10.0V 0.0V Parameter 338
— Terminal 2, max. scaling 0.0 - 100V 10.0V Parameter 339
Output functions 21 No operation Parameter 340
Brake function Off/AC braking Off Parameter 400
Reset function 11 Manual reset Parameter 405
Switching frequency 1.5 - 14.0kHz Unit dependent Parameter 411
Variable switching frequency 3 Temp. dep. sw. freq. Parameter 412
Overmodaulation function Off/On On Parameter 413
Minimum feedback -100000 - FBygu 0 Parameter 414
Maximum feedback FBow - 100,000 1500 Parameter 415
" Reference/feedback unit 42 % Parameter 416
§ Process PID normal/inverse ctrl. Normal/inverse Normal Parameter 437
5 Process PID anti windup Disable/Enable Enable Parameter 438
S Process PID start frequency fun = Tmax fain Parameter 439
:_; Process PID proportional gain 0.00 (off) - 10.00 0.01 Parameter 440
'g Process PID integral time 0.01 - 9999 sec. (off) 9999 sec. Parameter 441
% Process PID differentation time 0.00 (off) - 10.00 sec. 0.00 sec. Parameter 442
Process PID different. gain limit 5 -50 5 Parameter 443
Process PID lowpass filter time 0.1 - 10.00 sec. 0.1 sec. Parameter 444
Flying start 4 Disable Parameter 445
Switching pattern 2 SFAVM Parameter 446
Bus address 1-126 1 Parameter 500
Baudrate 300 - 9600 Baud/6 9600 Baud Parameter 501
Coasting 4 Logic or Parameter 502
_5 Quick-stop 4 Logic or Parameter 503
‘§ DC-brake 4 Logic or Parameter 504
g Start 4 Logic or Parameter 505
£ Reversing 4 Logic or Parameter 506
g Selection of setup 4 Logic or Parameter 507
© Selection of speed 4 Logic or Parameter 508
8 Busjog 1 0.0 - fyax 10.0 Hz Parameter 509
& Bus jog 2 0.0 - fuax 10.0 Hz Parameter 510
Telegram profile Profidrive/FC Drive FC Drive Parameter 512
Bus time interval 1 sec. Parameter 513
Bus time interval function 6 Off Parameter 514
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m Standard Parameter Settings

Function

Range/number
of settings

Factory setting

Parameter No.

Data read-out:

Reference

XXX.X

Parameter 515

Data read-out:

Refer. unit

Hz/rpm

Parameter 516

Data read-out:

Feedback

Parameter 517

Data read-out:

Frequency

Hz

Parameter 518

Data read-out:

Frequency x scale

Hz

Parameter 519

Data read-out:

Current

A x 100

Parameter 520

Data read-out:

Torque

%

Parameter 521

Data read-out:

Power

kW

Parameter 522

Data read-out:

Power

hp

Parameter 523

Data read-out:

Motor voltage

\Y

Parameter 524

Data read-out:

DC link voltage

\Y

Parameter 525

Data read-out:

FC therm.

0-100%

Parameter 527

Data read-out:

Digital input

Parameter 528

Data read-out:

External reference

-200.0 - +200.0 %

Parameter 533

Data read-out:

Status word, binary

Parameter 534

Data read-out:

FC temperature

°C

Parameter 537

Data read-out:

Alarm word, binary

Parameter 538

Data read-out:

Control word, binary

Parameter 539

Data read-out:

Warning word, 1

Parameter 540

Data read-out:

Warning word, 2

Parameter 541

Data read-out:

Terminal 1, analog input

mA X 10

Parameter 542

Data read-out:

Terminal 2, analog input

vV X10

Parameter 543

Technical functions

Operating data

: Operating hours

0 - 130,000.0 hours

Parameter 600

Operating data

. Hours run

0 - 130,000.0 hours

Parameter 601

Operating data

. Number of power-up's

0 - 9999

Parameter 603

Operating data

: Number of overtemp.

0 - 9999

Parameter 604

Operating data

. Number of overvoltages

0 - 9999

Parameter 605

Fault log, read-out: Error code

Index XX - XXX

Parameter 615

Fault log, read-out: Time

Index XX - XXX

Parameter 616

Fault log, read-out: Value

Index XX - XXX

Parameter 617

Reset of hours

-run_counter

No reset/reset

No reset

Parameter 619

Operation mod

e

3

Normal function

Parameter 620

Nameplate: FC

motor type

Depends on unit

Parameter 621

Nameplate: Software version no.

Depends on unit

Parameter 624

LCP version

Depends on unit

Parameter 625

Nameplate: Database identification no.

Depends on unit

Parameter 626

Nameplate: Ap

plication option type

Parameter 628

Nameplate: Co

mmunication option type

Parameter 630

BMC software

identification

Parameter 632

Motor database identification

Parameter 633

Unit identification for communication

Parameter 634

Software part No.

Parameter 635
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m Special Parameter Settings for HVAC Products

Range/number
Function of settings HVAC setting Parameter No.
Operation and Display
Display line 1.3 HP Power HP Parameter 012

Operating state at power up, local

Auto restart

Parameter 019

Load and Motor

Torque characteristics

Variable torque high

Parameter 101

Slip compensation -500 - +500% 0% Parameter 136
References and Limits
Min. output frequency 0 Hz - fuax 6.0 Hz Parameter 201
Min. reference -100,000.000 - Refyax 6.000 Hz Parameter 204
Max. reference Refyn - 100,000.000 60.000 Hz Parameter 205
Ramp-up time 0.15 - 3600.00 sec. 60.00 sec. Parameter 207
Ramp-down time 0.15 - 3600.00 sec. 60.00 sec. Parameter 208
Jog ramp time 0.15 - 3600.00 sec. 60.00 sec. Parameter 211
Reference function External/preset Parameter 214
Inputs and Outputs
Term. 1, analogue input current Reference Parameter 331
Term. 1, min. scaling 0.0 - 20.0 mA 4.0 mA Parameter 336

Term. 9, output functions

Motor running

Parameter 340

Special Functions

Reset function

Automatic reset x 10

Parameter 405

Max. feedback FBow - 100,000.000 100.000 Parameter 415
PID proportional gain 0.00 - 10.00 0.3 Parameter 440
PID integral time 0.01 - 9999 sec. 20 sec. Parameter 441
Flying start OK - both directions Parameter 445
Switching pattern 60° AVYM Parameter 446

m Special Parameter Settings for Industrial Products

Range/number

Function of settings Industrial setting Parameter No.
Operation and Display

Display line 1.3 HP Power [HP] Parameter 012
References and Limits

Max. reference Refyn - 100,000.000 60.000 Parameter 205
Inputs and Outputs

Term. 1, analogue input current Reference Parameter 331

Term. 1, min. scaling 0.0 - 20.0 mA 4.0 mA Parameter 336

Term. 9, output functions

Motor running

Parameter 340

Special Functions

Max. feedback FBow - 100,000.000 100.000 Parameter 415
PID proportional gain 0.00 - 10.00 0.3 Parameter 440
PID integral time 0.01 - 9999 sec. 20 sec. Parameter 441
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Local control panel
B CONLrOLKEYS ..ot 7-6
, Display read-out State ............cccoecveeeriineeenne 7-7
Bearings ... 6-5 Menu StUCHUIE oo 711
BOIt tOrQUES ....eoeiiiiiiie it 6-3 LOCal 1EfErenCe oo 8-3
(3 Low-voltage directive (73/23/EEC) ........cccccee.. 17-2
CEIADENNG ..., 17-2 M
Cleaning of the FC mMOOr .........cooocovviviivinnniinnans 6-3 Machinery direCtive ..............cccceeveverreererennne. 17-2
Compliance with EMC directive 89/336/EEC ... 17-2 Mains supply interference/harmonics ............... 18-4
CONLrOLKEYS .t 7-6
D o
OFAErNG ...eeeeiiiiiiieiieee e 4-4
DAtabyles ......ccooviiiiieiiiiiee e 154 OULPUESNAFLS ... 6-5
Parameter bytes........cccooovviiiniinn, 154
Process-bytes .........ccooevvvveeeereeeeieeeean 15-6 P
Derating for air pressure ........cccoecveeeenvneeeennnn. 18-2 Parameters
Derating for ambient temperature .................... 18-2 Active Setu 8-3
Derating for high switching frequency ...... 18-3.18-7 potve S o TR .13_2
Derating for running at low Speed ........ooo....... 18-2 Baudraté ..................................................... o
DIMENSIONS ....evveieeeeeeeiiiiiiiiie et e e 32 o~ e S
Face mounting - B14, B34 (B3+B14) .......... 3-3 SUMSQOSOfl'cware identification .............ccocveenne i;lg
Flange mounting - B5, B35 (B3+B5) ............. 3.3 ous }Og L 3
Digp?lg; m%u; NG - B3 coriooivrrrssssvnnssss s 2:421 BUS tiMe iNterval ...........ccceveveeevevereeereeeennans 13-3
"""""""""""""""""""""""""""" Bus time interval function ..............cccceveeen.. 13-4
E Catch up/slow down value..............ccccceeeennnn. 10-5
COBSHNG -vveeeeiiieieee ittt 13-2
EBarthfault ..., 16-4 CONAGUIALION ..o 8-6
Earth leakage current ........ccccovveeeiniiineennn, 17-4 COPYING Of SEUPS «.vvveevveeeeeeeeeeeeeeeeeseeene 8-4
Eﬁ|C|enF:y R P P PR 18-3 Current limit for motor mode ... 10-5
EMC direCtive ... 17-2 Data read-out: Alarm WOrd ..o oo 13-7
EMC standards ......... s 17-5 Data read-out: CONtrol WOrd ... 13-7
Extreme running conditions ............ccccecvveneeen. 17-4 Data read-out: CUMTENt woe oo 13-5
Mains drop-0Ut ..........coocuveeeiiiiiieeeiee e 17-4 Data read-out: DC link VOItage ..................... 13-6
Motpr—generated OVENVOlage ...........ccoovvveens 1r-4 Data read-out: Digital input ...........cccoecveeeenee 13-6
Static overload .........cocoeeeiiiiie i 17-4 Data read-out: External reference % ............ 13-6
G Data read-out: FC therm. .........ccccooceveennnn. 13-6
Data read-out: Feedback ...............ccceeenne. 13-4
GalVaniC iSOlation (PELV) .................................. 17-3 Data read_out: Frequency ___________________________ 13_4
H Data read-out: Inv. temperature.................... 13-7
Data read-out: Motor voltage ............ccceeennee 13-5
Handling the FC motor .........ccooiieiiiiiieeiiiieee 6-5 Data read-out: Power, HP .........c.ccccvienene 13-5
Data read-out: Power, KW ..............cvvvennnn... 13-5
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Data read-out: Reference % ..........cccce....... 13-4
Data read-out: Reference unit ..................... 13-4
Data read-out: Status word, binary .............. 13-6

Data read-out: Terminal 1, analogue input .... 13-8
Data read-out: Terminal 2, analogue input .... 13-8

Data read-out: TOrQUE ........ccccvveeeniiereennene. 13-5
Data read-out: Warning word, 1 .................. 13-7
Data read-out: Warning word, 2 .................. 13-8
DC brake cut-in frequency ...........cccoccveeeeennn. 9-3
DC braking time .........coccoviiiiieieiieeeee, 9-3
DC braking voltage ..........c.cccoeeeriiieeeiniieennnne 9-3
DC-brake ........coooviiiiieiiiiiiiiiieee e 13-2
Display lINe 1.1 ....cevvveiiiiiieeiiiiee e 8-5
Display lIN@ 1.2 .......evveiiiiiieeiiieee e 8-6
Display lINe 1.3 .....evvieeiiiiiieeeee e 8-6
Display INE 2 ........evviiiiieiiee e 8-4
Display scaling of motor frequency ................. 8-4
Faultlog: Errorcode ........cccceevviiieeiciniieeennns 14-3
Fault10g: TIME ...ccooviiieieiiieee e 14-3
Faultlog: Value ........cccooviieiiiiiice 14-4
FIVING SEArt ...ooovveeeeiiiiieeeieeeeeee e 12-6
Frequency bypass 1 .......cccoceeeiiiieeinieeennne. 10-6
Frequency bypass, bandwidth..................... 10-6
Function after time out............cccccovvieeennen. 11-2
JOg frEQUENCY ...ooeiiiieeiiiiece e 10-4
Jog ramp time .......ooeeviiiiiieiiiee e 10-4
Language..........cooevviiiiiiieiiiiiei 8-2
LCP COPY ittt 8-4
Local Control/Configuration ..............ccceeeenne. 8-6
LOCAIJOG evvveeiiiieie it 8-7
Local reference .......ccccceevveeeeiiiiec e, 8-3
Local reset of trip .......oeevviveeeeiiiiiee e 8-7
Local reversing ........coccveeeeriieeeiiiiiee e 8-7
LOCAI SLOP ..vvvveeeiiiiieee et 8-7
Local/remote control ...........cccceevuveeenineennnn. 8-2
Lock for data change .........cccooceeeiviiiiennnnn. 8-8
Max. output frequency.........ccoccveverriieeennnnnn. 10-2
Maximum feedback ...........cccccoviiiiniiicinnne. 12-3
Maximum reference.........cocceevveeeiiiieeennee, 10-3
Min. output freqUeNCY .........ccceevvvieeeiiiieeenns 10-2
Minimum feedback ...........cccceeviiieinenennn 12-3
Minimum reference ........cccooceeeeiieeiiiee e 10-3
MOLOr CUITENT ......ovviiiiiiiiiiiiiiii s 9-3
Motor database identification ....................... 14-5
MOtOr frEQUENCY ....coovveieiiiiieie e 9-2
MOTOr POWET ... 9-2
MOtOr VOItAgE ......eeeeieiiieeiiiece e 9-2
Nameplate: Application option type .............. 14-5
Nameplate: Communication option type ....... 14-5
Nameplate: Database identification no. ........ 14-5
Nameplate: FCtype ......ccovveevriieeeeiiiieeeenns 14-4
Nameplate: Software version no. ................. 14-4
Operating data: Hours run ............cocccuvveeeen. 14-2

Operating data: Number of overtemperatures 14-2

Operating data: Number of overvoltages ...... 14-2
Operating data: Number of power-up’s ........ 14-2
Operating data: Operating hours .................. 14-2
Operating mode (OPERATION MODE) ......... 14-4
Operating state at power up, local control ...... 8-8
Overmodulation function ..............ccceeeennne. 12-3
Parameter number (PNU).........cccoceeiviienennns 15-5
Presetreference 1........ccccovviiiiiiiiineenninnns 10-5
Presetreference 2........ccccoovviiieieiiieeniinns 10-5
Process PID antiwindup ............cccceevnveeeenne 12-4
Process PID diff. gain limit .............cccccceeennee 12-5
Process PID differentiation time .................... 12-5
Process PID integral time ...........cccccoviveeenne 12-5
Process PID lowpass filter time .................... 12-6
Process PID proportional gain ...................... 12-5
Process PID start frequency..........cccocveeeennee 12-4
Programming Setup .........cceeevriieeeiniiieeeene 8-3
Quick stop ramp-down time ............cccoceeee. 10-4
QUICK-STOP +eeeiiiiiiie et 13-2
Ramp-downtime 1 .........coceeiiiiieiiiiiienenns 10-3
Ramp-uptime 1 .....ccccoeoviiiiieiiiieee e 10-3
Rated motor speed .........ccoceeeviiieeiniiiieennnn. 9-3
Reference function ..........cccccoviiinnis 10-4
Reference/feedback range ..........ccccccveeenne 10-2
Reset function ... 12-2
Reset of hours-run counter ............cccoceeeennee 14-2
REVEISING ...t 13-2
Rotation direCtion ............ocooeiiiiieiiiieeninins 10-2
Selection of SEtUP ....covvvveeiiiiieiiiieeeeeee 13-2
Selection of speed ........ccceevviiiiiiiieinieeee 13-2
Slip COMPENSALION ......cceviviieeeiiiiiiee e 9-4
] - | 13-2
Start compensation ...........cccoceeeeriieeiniieeennn 9-4
Start voltage ........oeeeiivieee i 9-4
Switching freqUENCY .........ccceveviiiiiiiiiiieen, 12-2
Switching pattern ..o 12-6
Telegram profile ... 13-3
Terminal 1, analogue input current ............... 11-2
Terminal 1, max. scaling .........ccccceeveeeeriinnnns 11-5
Terminal 2, analogue/digital input .................. 11-3
Terminal 2, max. scaling .........ccccceeveeeeriinnnns 11-6
Terminal 2, min. scaling ........ccccccvveeeeriinnns 11-5
Terminal 3, digital INPUL..........cooviiiiiiiiieeenee 11-3
Terminal 4, digital iNPUt..........cooociiieiiieeenee 11-3
Terminal 5, digital INPUL..........ccooiiiiiiiiieeeee. 11-3
Terminal 9, output functions ............ccccceenee 11-6
TIME OUL oo 11-2
Torque characteristiCS ........ccovvevveeeeeeeeiiieeeen. 9-2
U/ratio ..o 9-4
Unit identification for communication ............ 14-5
Variable switching frequency ............cc.c........ 12-2
PC software for serial communication .............. 15-2
Periodic maintenance of motor part ................... 6-3
PG to NPT adapters.......cccccceeeeeeinnnns 2-2,4-4,6-6
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