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6 SAUER dACi® Series C-AGV with software 6 3 10200
—_)) DANFOSS Technical Information

General

GENERAL FEATURES The dACi® Series C-AGV inverter is designed especially for use on Automated Guided
Vehicles, AGV's as a powerful platform for pump, traction or steering actuation. Together
with Sauer-Danfoss induction motors type TSA the motor and inverter are matched and
optimized for best performance.

WARNINGS A Warnings

For the installation and use of the inverter this manual and other instructions for
additional components must be followed.

To avoid any hazard situation always disconnect the battery before working on the
inverter or other additional components.

Work on motors must only be carried out when the power connection between battery
and inverter is disconnected.

It is assumed that only trained people who hold the necessary know-how carry out the
installation and settings of parameters,

All existing safety regulations both electric and mechanical must be followed.
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POWER SPECIFICATIONS

dACi® Series C-AGV with software 6 3 10200

Technical Information
Technical data

Type dACI® 2400 GC-AGY 24/240 - 24/360 . 24/a80
Housing C4 6 C8k
Nominal battery voltage 24V dc
Input voltage range
P gerang 17..30V dc
Permanent
) 17..35V dc
Short time (<30s)
Nominal output current” 120A 180A 240A
Maximum output current? 240A 360A 480A
Output voltage® 3Ix0..16Vac
Type dACI® 36/xxx GC-AGV - 36/150 | 36/300 36/400
Housing 3 c6 C8k
Nominal battery voltage 36V dc
Input voltage range
P 9 9 25..45V dc
Permanent
} 25...50V dc
Short time (<30s)
Nominal output current” 75A 150A 200A
Maximum output current? 150A 300A 400A
Output voltage? 3x0..24V ac
Type dACI® 48/xxx GC-AGY 48/110 | as/225 | 4s8/300 |  48/400
Housing &) 6 | csk cs
Nominal battery voltage 48V dc
Input voltage range
P 9 k 30..60V dc
Permanent
i 30...70V dc
Short time («<30s)
Nominal output current” 55A 112A 150A 200A
Maximum output current? 110A 225A 300A 400A
Qutput voltage® 3x0..32Vac
Type dACI® 80/0xx GC-AGY 80/60 | 80120 |  80/160
Housing 3 | c6 i 8k
Nominal battery voltage 80V dc
| t volt,
nput voltage range 48§1ODV dc
Permanent
. 48... 115V dc
Short time (<30s)
Nominal output current” 30A 60A 80A
Maximum output current? 60A 120A 160A
Output voltage® 3x0..53Vac

1) Dependant on the temperature resistance of the mounting plate
2) Duration depends on the temperature resistance and thermal capacity of the mounting plate

3) At input voltage = nominal battery voltage

DKMM.PN.780.A202+ 520LO810 * Rév B * 12/2003
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dACi® Series C-AGV with software 6 3 10200

S DANFOSS Technical information

Technical data

Type dACI® xx/x GC-AGY 80/xxx
Digital inputs (X6.4, X6.8,X6.9) B
Number 3inputs
Logic Active - high
Inputimpedance 3.5k0 10kQ 25 kQ
Low - level, max 2V 3V 8V
High - level, min 12V 24V 40V

; ey -

fype dACI® xx/xxx GC-AGV S B0/xxx

Digital outputs

Main contactor output {(X2.2)
Nominal current
Maximum current
Signal condition

Low - side switch with inverse diode

2.0A l 1.0A

3.0A 1.5A
1s 100% on, then 60% PWM

Electromechanic brake output (X4.5)
Nominal current
Maximum current
Signal condition

Low - side switch with inverse diode
2.0A 1.0A
3.0A ] 1.5A
15 100% on, then 60% PWM

Programmabile outputs (X1.3,X1.6)

Low - side switch with inverse diode

Number 2 outputs
Nominal current 1.0A 0.7A 0.3A
Maximal condition 1.5A 1.0A 0.5A
— : . . e P, gy
dACI® xx/xxx GC-AGV XKk : B0/xxx
Typs dAC XXX € 24/ ; 48/
Analog inputs
Number 2 inputs
Type Differential input
Resolution 10 bit
0..+/- 10V input {X6.1,X6.6)
Inputimpedance 200 kQ
Voitage range -10.. 410V
0..+/- 20mA input (X6.5,X6.10)
Input impedance 100Q
Current range -20..4+20 mA
Analog output (X1.2,X1.5)
Voltage range 0..10V
Output impedance 1000
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OTHERS

dACi® Series C-AGV with software 6 3 10200

Q DANFOSS Technical Information

Technical data

Type dA > soxfocx GC-AGV

Motor speed feedback (X4.3, X4.4,X4.7, X4.8)

Type
Signal level
Power supply (X4.7)

incremental encoder
0/15V-A, Bsignal
15V, max 100mA

Motor temperature sensor (X4.2, X4.6)

Type PTC
Serial interfaces (X5, X7)
R5485 (X7)
Supply for external converter 15V, max 100mA

CAN (X5)

V 2.0A (V2.0B passive) galvanic insulated

Terminal resistor

120Q

Switching frequency

16kHz

Efficiency

About 95% at nominal output

Output frequency

0..300Hz

Temperature range

-40°C...50°C [-40°F...122°F] (mounting plate)

Relative humidity

Max. 90%, no condensation

Operation signal

Built-in LED

Signal line connectors

Molex mini fit junior

IP protection

IP 40

DKMH.PN.750.A2.02 - 520L0810 - Rev B - 12/2005
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Wiring diagram

WIRING DIAGRAM
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POWER CONNECTIONS

CONTROL CONNECTIONS

dACi® Series C-AGV with software 6 3 10200
Technical Information
Power/control connections

A Warnings

Important: The minus-connection always has to be connected first.
When disconnecting the system the minus has to be the last one to be disconnected.

Terminal + and -

The power supply (battery voltage) is connected to these terminals, The diameter of
the power cables has to be determined according to the dimension of the fuse used.
To provide for a reverse-connect protection it is highly recommended to use a main
contactor to be controlled by the inverter.

A Warnings

A polarity inversion will damage the inverter.

Terminal U,V W

The motor is connected to these terminals.

Basically the motor has to be connected to the inverteras U, to U
forvandW.

and so on also

inverter

The dimension of the control wires is specified to 0,5mm? (i.e. all plug-able connections).
Bigger diameters can be used alternatively to improve the mechanical stiffness.

The Molex™ Mini-Fit, Jr.™ connector is specified for wire dimensions between 0,24 and
0,82 mm2.

The below illustration gives an example for the numbering of a 6- and 10-pin connector
seen from cable side:

1

@ ® ® ® @
@ @ ® @ @

500-02.11

© @
® @

@ @]

X1, Key switch, digital input and analog output

X1.1  Key-switch

Battery voltage has 1o be supplied to this input in order to power-on the inverter. The
inverter does not work without the key-switch being connected to the supply voltage
— in that moment the current consumption on the main terminals is less than 10mA.
A 10A fuse placed near the connectors protects this input. This input provides the
supply voltage for other connections like the main contactor, electromechanical brake
and digital outputs.

X1.4  QV-Terminal (control stage)
Negative battery-pole connection for the control stage. This connection is used as the
return connection for components powered by the key switch.

X1.2  Analog output (positive pin) 0... 10V

The output pin X1.2 provides an analog voltage signal between 0 and 10V, internal
impedance: 100Q2.

Setup of output signal is done by parameters 230 to 234.

SRR SRR SHIP UGS RIS 58081 PAgE 17.
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(c?-‘- SAUER dACi® Series C-AGV with software 6 3 10200
-_?) DANFOSS Technical Information

Power/control connections

CONTROL CONNECTIONS X1.5  Analog output (negative pin)

{CONTINUED)
X1.3&X1.6 Programmable digital outputs
Open-drain outputs switch to battery minus.
Freewheeling diode internal connected to X1.1 (key-switch input).
See Technical data for Digital outputs on page 5 for max current.
Output1 X113
OQutput2 X1.6

Key Switch X1.1

Digital Output
X1.3, X168

Battery minus X1.4

500-03.11

The outputs can be programmed by parameters 70 to 75.
See section “Output Signals parameters” on page 17.

"""""""""""""""""""""""" 1 Rt |
+ H H
b i i
1] 3 i
]
i 1 {
i t t
i i i
1 Zl i Ext. 1
: H pull-up |
E H ; Digita
| 1 ! H : input
‘ i I ] i
1 H H
1 i i
g—l ' g—l ‘ !
¥ 1 i
i 1 i
H i t
H b H
1 i i
i i H
] H i
........................... 3 RO | [
500-04.10 500-05.10
Output connected to relay Output connected to vehicle controller

An external pull-up resistor is only
required if the digital input is not pulled
up with an internal resistor.

X2, Main contactor
X2.1 Positive pin for the main contactor
The pin is supplied through the key-switch input and protected with the internal fuse.

DKMH.PN.750.A2.02 + 52010810 - Rev B+ 12/2005 9
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CONTROL CONNECTIONS
(CONTINUED)

10

dACi® Series C-AGV with software 6 3 10200
Technical Information
Power/control connections

X2.2  Negative pin for the main contactor

The pin is switched to the negative pole via a transistor. A freewheeling diode is
implemented.

When the contactor is operated pin X2.2 is connected fully to the negative pole for
approximately 1sec. After that the transistor will reduce the voltage by 60% PWM duty
cycle switching, supplying only 60% of the battery voltage.

This is enough to keep the main contactor switched on and at the same time reduces the
thermal stress.

X4, Motor interfaces (encoder, PTC and brake control)
X4.1 Positive pin for electro magnetic brake control
The pin is supplied through the key-switch input and protected with the internal fuse.

X4.5  Negative pin for electro magnetic brake

The pin is switched to the negative pole via a transistor. A freewheeling diode is
implemented.

To release the brake pin X4.5 is connected fully to the negative pole for approximately
1sec. After that the transistor will reduce the voltage by 60% PWM duty cycle switching,
supplying only 60% of the battery voltage. This is enough to keep the brake released on
and at the same time reduce the thermal stress.

See,RPDO specification” on page 13 for how the brake is operated in CAN control mode.

if CAN control is disabled (input X6.4 high) the brake is released by activation the drive
enable signal on X6.8.

X4.2,X4.6  Temperature sensor (PTC)
A temperature sensor (PTC) can be connected to this input.
if no sensor is used the terminals X4.2 and X4.6 must be short circuited.

X4.3  Encoder signal A {open collector or push-pull)
Sequence: A before B, for clockwise rotation of the motor shaft
X4.4  Encoder signal B (open collector or push-pull)
X4.7  +15V Power supply for encoder
X4.8 0OV connection for encoder
The speed of the traction motor is always monitored and controlled through the encoder
speed feedback signal.
If the sensor signal is also needed for other equipment (i.e. vehicle controller) it must be
connected in the following way:

reo071 Xer! 7
i } — 18V
| | 1av |
| ! i [I] [I} 1kChm
| i v X43 ]| A
1 ! 1 B
| | av Xa4 |
| | | 15kOhm
| oW !
! . } ov
. sensor bearing Xapigaci
|

min,
l 4.7kChm
i

vehicle controlier

DKMH.PN.750,A2.02 - 520L0810 - Rev B« 12/2005 300-06.11
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CONTROL CONNECTIONS
(CONTINUED)

dACi® Series C-AGV with software 6 3 10200
Technical Information
Power/control connections

X5 CAN-bus interface

X5.2,X5.3 CAN_L (low)

X5.6,X5.7 CAN_H (high)

X5.4,X5.8 CAN-bus termination (120 €))

A CAN-bus line must always be terminated in both ends by a termination resistor of 120€.

This means that every inverter that is connected at the end of the CAN-bus line must
have the internal termination resistor connected.

Connecting X5.3 to X5.4 and X5.7 to X5.8 does this.
X5.5 CAN_GND

Ground for CAN-bus, galvanic insulated to battery minus.

S
1
i
L
i
* o
e O

- Twisted

500-07.10

We recommend to connect GND_ISO (X5.5) of all inverters.

X6, Speed and control input signals

X6.1&X6.6 0...+/-10V speed input

The analog input 0..+/-10V is used for speed control.

The input is a differential input.

10V relates to 100% speed set by parameter 211.

Positive voltage on X6.1 in relation X6.6 will result in positive speed of the motor.

500-08.11

DKMH.PN.750.A2.02 - 5200810 - Rev B+ 12/2005
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12

dACi® Series C-AGV with software 6 3 10200
Technical Information
Power/control connections

X6.5& X6.10 0...+/-20mA speed input

The analog input 0..+/-20mA is used for speed control.

The input is a differential input.

20mA relates to 100% speed set by parameter 211.

Current send into X6.5 and returned on X6.10 will result in positive speed of the motor.

500-08.11

The signals on both analog inputs (X6.1/X6.6 and X6.5/X6.10) are added.

X6.2  Batteryplus
This supply can be used to supply the digital inputs on X6.8 and X6.4.
The supply is fed from the key input on X1.1, and protected by the internal fuse.

X6.4  Analog/CAN control select

in order to activate the CAN control input X6.4 must be low or not connected.

In order to activate the analog input signals (and disable CAN control} input X6.4 must
be connected to battery plus (terminal X6.2).

Swap between analog and CAN control can only take place after cycling the enable
input on X6.8.

X6.8  Driveenable (release)

In order to release the drive and power up the power stage battery plus (X6.2) must be
applied to input X6.8.

a) CAN control: X6.8 could be connected static with battery plus.There is no need fora
rising edge on the digital input.

if CAN control is used both hardware enable on X6.8 and CAN enable signal must be
applied to release the power stage.

b) Analog input: The enable is activated by a rising edge on the input.
The brake current is applied simultaneously to X4.5 as long as the power stage
is working.

X6.9  Programmable input (not active)

X7,RS485 interface

X7.1  +15V 15V supply for the Sauer-Danfoss service tool interface.
X7.2 oV OV supply for the Sauer-Danfoss service tool interface.
¥X7.3 RS485, A signal

X7.4 RS5485,B signal

DKMH.PN,750.A2.02 - 520L.0810 - Rev B - 12/2005
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CAN COMMUNICATION

dACi® Series C-AGV with software 6 3 10200
Technical Information
Can communication

As default the unit is CAN controlled. Analog or CAN control can be chosen by digital
input on terminal X6.4. Due to safety reasons the change between analog and CAN
control will only take place after a recycle of the enable signal.

The CAN communication supports only PDO’ (Process Data Objects). All service
communication like system setup and data logging are done through the RS485
terminal on X7, using the PC Windows based software tool, BPS.

Two kinds of PDO's are defined:
1. Receive PDO (RPDO) for data reception

2. Transmit PDO (TPDO) for data transmission

For every RPDO received the inverter aiways returns a TPDO. The transmit frequency of

RPDQ’s are controlled by the overall system controller. A minimum time of 2 ms must be
observed between every RPDO’s.
The CAN communication does not meet the CANopen specification 100%, but the
object format is CANopen compatible. This means that the inverter can be operated on a
mutual CANopen bus together with other CAN-bus components.
In case the inverter is setup for analog control information can still be send on the bus.In
order to trigger the unit to send a TPDO a RPDO must be send to the unit.
Byte 0,1 and 2 in the RPDO will not be used.

RPDQ specification
. Byte Data Scale Range/Setting -
Byte 0 (low) Set speed 0.25 rpm -32.768..32.767
Byte 1 (high) command -8.192..8.191 rpm
Byte 2 Control byte 1 see table below
Byte 3 Not used
0..255
Byte 4 Analog output 0.392 % (0..100%)
Control byte
e _Name Function

0:  Drive disabled
1:  Drive enabled
Bit0 Enable Drive is only enabled if Bit G is 1 and
input X6.8 is high
0:  No brake current applied
Bit 1 Brake release .
1:  Brake current applied
Bit 2..Bit 7 Not used

The command of the inverter are triggered by the following bit pattern in the control Byte combined with

input X6.8

DKMH.PN.750.A2.02 + 520L0810 - Rev B - 12/2005
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CAN COMMUNICATION
(CONTINUED)
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dACi® Series C-AGV with software 6 3 10200
Technical Information
Can communication

Control byte
= Control Byte | Digital input X6.8
Bito ooBr1 b
énable | Brakerelease  Enable
Drive enable I X 1
Brake current applied X 1 X

The X mark indicates indifferent value for the command
The I indicates a rising edge 0-1 on the input

TPDO specification

Data I ' Scale

. Range/Setting

. Byte

Byte O (low) A | d 0.25 -32.768..32.767
ctual spee .25 rpm
Byte 1 thigh} P P -8.192..8.191 rpm
Byte 2 Motor load " 1% -100..+100
Byte 3 Battery voltage 1% 0..200
Byte 4 (low) Motor encoder i
- 1increment -32.768..32767
Byte 5 (high) pulse counter 2
Byte 6 Status Byte 1 See table below

¥ This value can be used for indication of the motor torque. As the actual motor torque cannot be measured
the slip in the motor is used as indicator for the load.

2 The pulse counter is based on the pulses from the motor encoder. The pulse number used for the count is
four times the pulse number per revolution of the encoder.

Status byte
. k Name ; _ Function
. 0:  Nofault
Bit0 Fault .
1:  Drive enabled, fault
X i 0:  Power stage disabled
Bit 1 Power stage active .
1: Power stage active
. . 0.  CAN-control active
Bit 2 Analog control active .
1. Analog control active
. . 0:  No warning
Bit 3 Motor temperatur warning )
11 Warning
Bit4..Bit7 Not used Value always 0

CAN-bus Time out
The maximum time allowed between receiving new command RPDO from the CAN-bus
can be set by parameter 93.The timer is initiated by the first RPDO received.

If no RPDO is received within 5 sec after power-on timeout will also be activated.
The timeout will set fauit code 9, and disable the drive. The timeout function is only
active when CAN-control is used (low or no signal on X6.4).

CAN-bus identifier

RPDO: 200h + CAN node ID (parameter 156)
TPDO: 180h + CAN node ID (parameter 156)

DKMH.PN.750.A2.02 - 520L0810 - Rev B - 12/2005
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dACi® Series C-AGV with software 6 3 10200

DANFOSS Technical Information

FUNCTION DIAGRAM

Function diagram
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SAUER dACi® Series C-AGV with software 6 3 10200
S DANFoss Technical Information

Parameter list

SOFTWARE VERSION The parameter list below is valid for Software version 63_10200, and requires that the
below files are available in the dACi® BPS directory of the PC used for system setup.
63_10200_gb.pfd
63_10200_gb.err
63_10200_gb.onl
63_10200_gbh.def

READ & WRITE

PARAMETERS Speed control parameters
 Par.no. [ Name

133 Acceleration ramp

The parameter sets the ramp slope for speed 0.50-32 000 rpm/s

Range l Units: | Default

500

acceleration (increasing numeric rpmj.

134 Deceleration ramp
The parameter sets the ramp slope for speed 0.50 - 32 000 rpm/s

500

deceleration (decreasing numeric rpmj.

180 Inverse speed
The direction of speed of the motor can be

. R 0 - Normal
inversed by this parameter. 0
This parameter is used to adapt the positive
s . . 1-Inverse
direction of the vehicles to positive control

input.

211 Max. motor speed set-point for analog input
The maximum motor speed corresponding to
100% analog signal.

. - 0.00-8191.75 rpm 1500.00
This parameter only applies for

analog speed referenced, not for
CAN speed reference.

16 DKMH.PN.750,A2.02 - 520L0810 - Rev B - 12/2005
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“-_-)) DANFoss Technical Information

Parameter list

OUTPUT SIGNAL Par.no. | Name Range Units | Default
PARAMETERS 70 Output setting - digital output 1 0 - Inactive
1 - Drive ready
Programmable digital output. (no fault)
2 - Brake released
3 - Enable active 5
4 - Load >threshold
71 Output setting - Digital output 2 5 - State LED-signal 8
6 - Temperature
Programmable digital cutput. warning inverter
7 - Temperature
warning motor
8 - Power stage active
74 Inverse digital output 1 0 - Normal 0
To inverse digital output 1 set vaiue to 1. 1 -inverse
75 Inverse digital output 2 0 - Normal 0
To inverse digital output 2 set value to 1. 1 - Inverse
120 Load threshold for digitals output signal
The load threshold in % above which value
- . 0-100 % 0
the digital output 1 or 2 should become active
if parameter 70 or 71 is set to 4.
230 Analog output setup 0 - Inactive
Programmable analog output 1 - Set value speed 0.25 rpm
2 - Actual speed 0.25 rpm
Dependant on this selection, the 3 - CAN - controlled -
corresponding unit factor has to be 4 - Inactive - 0
considered in the calculation of parameter 5 - Motor load 1%
233 and 234. 6 - Motor voltage Umax/255
7 - Output frequency 0.061 Hz
8 - Fixed value
(parameter 231}
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_-» DANFOSS Technical Information

Parameter list

OUTPUT SIGNAL | Name

Range { Units | Default

PARAMETERS Fixed value for analog output
Value used for the setting of the fixed voltage output on
the analog output.

The value is depending on the setting of parameter 232, -32768-32767 0
233 and 234.

Using the default values of parameters 232 - 234 the

output voltage is 10V for value 1024 and 0V for value 0.

232 | Analog output - absolute value setting V

The range of the analog output is 0 - 10V.

. . . . 0 - normal
If the selected road readout is bidirectional, like for instant 1
1 - absolute vaiue
the actual speed, absolute value must be selected along

with parameter 233 at zero.

233 Parameter value at zero voltage - analoge output”

This determines the value of the selected output in para-
-32768-32767 0
meter 230 that corresponds to zero voltage on the analog

output,

234 | Parameter value at 10 volt - analog output”
This determines the values of the selected outputin para- | -32768 - 32 767 6000
meter 230 that corresponds to 10V on the analog output.

Y Not active for CAN controlled analog output (parameter 230 =3)

SETUP PARAMETERS ~ Range | Units | Default

93 CAN-bus timeout
The time in ms allowed without receiving any new
" . ) 10-1000 ms 80
command through the CAN-bus. Timeout will activate fault

code 9.

156 CAN node ID
To identify the unit on the CAN-bus a node ID must be 2-127 30
present. All units on the bus must have different node 1D's.

157 CAN-bus baud-rate 0 125 kBaud
The baud-rate of the can communication can be changed 1 250 kBaud 2
in three steps. 2 500 kBaud

250 | Serial communication adress (RS485)

This parameter defines the bus communication address.
A maximal number of 10 units can be adressed on

the bus. independent of address set in this parameter
communication with a unit can always be done through 1-10 1
address 0.In that case only one unit can be connected at
the time. A broadcast can be made to all units on the bus
through address 32.1n order to avoid bus conflict none of
the units will reply to address 32.
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-_-)) DANFOSS Technical Information

Parameter list

READ ONLY PARAMETERS  System readout parameters

Displays the actual state of the pins on connector X6.

. Name Units

9 Operating hours hours
Readout of active hours of operation of the unit.
Counting the hours of active power stage.

10 Actual motor speed pm
readout of the actual motor speed.

11 Set value speed pm
Readout of the present speed demand after any influence of the ramp setting.

16 Motor load %
Readout of the motor load based on the slip in the motor.

17 Inverter temperature °C
Readout of the actual heat sink temperature

18 Analog input %
Readout of the actual analog control input

25 Operating state 0 -error
Displays the actual status of the inverter. 1 - ready

2 - power
stage on

34 Battery voltage %
Readout of the actual battery voltage in % of the nominal voltage of the unit.

46 Connector X1
Displays the actual state of the pins on connector X1.

47 Connector X2
Displays the actual state of the pins on connector X2.

49 Connector X4
Displays the actual state of the pins on connector X4.

50 Connector X6
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SAUER dACi® Series C-AGV with software 6 3 10200
5 DANFOSS Technical Information

Accessories
PC-BASED SOFTWARE For easy system setup a PC Windows based software tool (BPS) is available.
SERVICE TOOL BPS The software is communicating with the inverter through the COM-port of the PC.To

connect to the RS485 on the inverter a converter box RS232 to R5485 is used.
As the RS485 is a bus connection more inverters can be connected and individually
addressed from the software by choosing the right address.

Changeable parameters Software version of the connected inverter

[Power stage active]

Inverse digital cutput 1
inverse digital output 2 :
Dither amplitude [propotional valvel ma
CAN-bus timeout
Load theshold for digital output
Acceleration ramp rpm/sec
Decelsration ramp : pMAsec
CAN node 1D
CAN-bus baud-ate [500 kB aud]
Inverss speed . {Normal] )
11 Max. motor speed {analogue input} ; rpm

Analog output setup | [CAN-contiolled]
| Fixed value for analogue output

Analogue output - absolute value selling [ein}
Parameter value at zero voltage - analogue outp
Parameter vahie at 10 volt - analogue output

 Actual moter speed
11i Set value speed
16; Motor lcad
17 Inverter temperaturs

\\

Diagnostic parameters (read only)  Actual fault inverter address
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SAUER
-_(_)Cj DANFOSS

PC-BASED SOFTWARE
SERVICETOOL BPS
(CONTINUED)

dACi® Series C-AGV with software 6 3 10200
Technical Information
Accessories

When started the setup tool will search for any connected inverter on the COM-port.The
search will start at address 1.When more inverters are connected the one with the lowest
address will be connected. If connection to another inverter is desired a double click on
the “inverter address” field will open a dialog box where other connected inverters can
be selected.

In the upper window of the setup tool the changeable parameters can be addressed. By
a double click on a parameter a dialog box will appear as shown.

If a new value is entered and acknowledged by OK the value is immediately transferred
to the inverter and stored in the EEPROM.

A fault in the inverter will immediately be indicated. The field “Actual Fault” will change
to red and flash the fault code. By double click on the fault code field an information box
will show the fault code description.
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dACi® Series C-AGV with software 6 3 10200

69 DANFOSS Technical Information

PC-BASED SOFTWARE
SERVICETOOL BPS
(CONTINUED)

22

Accessories

P (gt seting i 4 s e-holid]
Ouiput setting - digital output 2 ) 8’ [Power slage active]

Inverse digital output 1 0

inverse digital output 2 18

Dither amplituda {proportional valve} 50° mA

CAN-bus timeout : T s

Load threehcld for digital output 9 x

Acceleration ramp 5

Daceleration samp

CAN-bus baud-ate
inverse speed
1: Max mator speed (analogue input)
Analog output setup

Fixed value for analogus output
Analogue oulput - absolute value seting
Pajamater value & zeio voitage - analog

ameter value at 10 volt - analogus out

Actual motor speed
Set value spead
Motor load N
Irwvettet temperate
} Andlag input

A fauit code or a warning is
displayed here.

The fault code description is shown, and can be reset, when
the cause has been found.

Extended functions:
The setup tool is able to:

- Load and retrieve total parameter sets to and from inverter
. Load new software down to the inverter (for this a separate instruction is used)
»  Compare parameter sets

The language of the user interface is changeable. The options are:
+  German
+  English

For the complete functionality of the software setup tool a set of data for every inverter
software version and language must be present. The data contains information on:

- Which parameter can be changed, and the matching limitations
« Which parameters can be displayed online, and the matching format
- Which text to be used for fault description

These data are specified and maintained by Sauer-Danfoss.
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dACi® Series C-AGV with software 6 3 10200

DANFOSS Technical Information

RS232-R5485
CONVERTER

Accessories

For the use of the software tool an interface converter RS232-R5485 is available.

The converter is to be used between the R5232 (PC COM-port) and R5485 on the inverter.
On the RS232 connection the connection to the PC can be done with a 1:1 extension
cable (Sub-D 9 pole). The converter is power supplied from the inverter.

The R5232 and the RS485 are optical galvanic insulated. For Faultless communication
between inverter and PC it is recomended to use only this type of converter.

DKMH.PN.750.A2.02 - 5200810 - Rev B - 12/2005 23


azubi 1 20000
Rechteck



S

SYSTEM SETUP

24

SAUER dACi® Series C-AGV with software 6 3 10200
DANFOSS Technical Information

System setup

In order to have the system work correctly hardware and software of the system must be

setup and connected right. Therefore it is most important to follow the setup instruction
carefully step by step!
The motor specific parameters are factory loaded and must correspond to the actual
motor used. The motor design identification code next to the nameplate must be
identical to the code on the motor. Failure to apply with this instruction can cause
damage to mator or inverter and lead to hazard behavior of the system.

1. Motor identification
The inverter is supplied with preloaded motor parameters optimized for a specified
Sauer-Danfoss induction motor type.
Check that the motor design identification code on the inverter is corresponding with
the code on the motor.
The motor design identification number on the inverter can be found as a separate label

)

500-11.10

__ Nameplate
o

——_ Motor design
identification code

The identification code can be found on the Sauer-Danfoss induction motor next to the

nameplate.
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69 DANFOSS

SYSTEM SETUP

dACi® Series C-AGV with software 6 3 10200
Technical Information
System setup

2. Install the controller
Make all electric connections according to the diagram on page 7.
Use the original MOLEX crimp equipment for “Molex mini fit junior” connectors.

Use the original MOLEX crimp equipment for “Molex mini fit junior” connectors.
Disconnect the battery during wiring.

Checklist.
Minimum connections needed for setting up the system:
- Battery +and -
» Motor connections U,V and W
*  Main contactor on X2
+  Motor encoder feedback on X4 (X4.3, X4.4, X4.7 and X4.8)
«  Motor temperature sensor input on X4 (X4.2 and X4.6).1f no sensor is used the input
must be short-circuit
+  Electro magnetic brake if present on X4 (X4.1 and X4.5)
+  Key switch input. Battery plus to X1.1 and battery minus to X1.4
= Control input selection
If CAN control is used connection on X5 must be made
If analog control signal is used input X6.4 must be activated.
Analog 0...+/-10V to X6.1 and X6.6 or 0..-+/-20mA to X6.6 and X6.10
+  Setup tool is connected to X7

3. CAN control setup
Set the CAN node ID by parameter 156
Set the CAN baud rate by parameter 157

4. Setup speed limitation {only analog control)

Set the maximum motor speed by parameter 211.This speed corresponds to 100%
analog input signal. For traction systems the maximum speed can be found from the
maximum ground speed using the equation:

max.ground speed [m/s] - Gearratio « 60000
Wheel diameter [mm] - =

n, . (par21)irpm] =

5. Speed ramp setting

The acceleration and deceleration is limited by the setting of

parameter 133 and 134.

The setting is done as rpm change per sec.To find the ground speed acceleration for
traction systems the equation above can be used again.

4 Speed

Par 134

Par 133

Par 133
Par 134

500-14.10
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(('-'- SAUER dACi® Series C-AGV with software 6 3 10200
=)) DANFOSS Technical Information

System setup

SYSTEM SETUP 6. Check speed direction
Power up the system, and apply a positive speed signal.
if the speed of the drive is opposite to the desired positive speed direction the speed is
inversed by setting parameter 180 to 1.
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SAUER

FAULT CODES

dACi® Series C-AGV with software 6 3 10200

S DANFOSS Technical Information

Fault codes

| Typeoffault: | Fauk o -
| - | characteristics Possible cause: Possible action:
i | Flash code LED: | o
Watchdog Puls duty cycle
1:1
(f=1.25Hz)
Ram fault Pulse duty cycle | Internal fault.
1:3 Cannot be reset by Replace it
(f=21Hz] user
Flash fault Pulse duty cycle
3
(f=2.1Hz)

2 New software 2 pulses..pause | Will only appear Reload the software exactly
version when loading a new | following the instruction by the

software version sarvice tool

3 Power stage 3 pulses..pause | The inverter was Monitor the signals on connector
over current loaded at the limit X4 at very low maotor speed.

for along time.This | Check the encoder sequence.The

fault will not appear | digits 3 and 4 must appear in a

if the motor speed is | uniform pattern. if the sequence

measured correctly. | is not right, check the cable and
the connections or if necessary
change the encoder.

4 Low battery 4 pulses..pause | Battery voltage Check the charge condition of
voltage below 60% of the battery. Check the cable

nominal value for connection for the supply to the
more than 3s. inverter.

5 Battery over 5 pulses..pause | Battery voitage has | Check battery voltage. Check that
voltage exceeded 130% for the connections from battery to

more than 3s. inverter are OK.

6 Over 6 pulses..pause | 1. The temperatur Ad. 1: Check if the system is
temperature, sensor connected operating sliggish or is defect.
Motor 1o X4 has detected Check eventually the motor

atoo high current. The continuous motor
temperature in the current must not exceed the
motor.The motor motor nominal current.

could have been

overloaded for too Ad 2: Check the connections on
long time. X4,

2. If the motor s

not equipped with a

temperature sensor

pin 2 and 6 on X4

must be short circuit.

7 Over 7 pulses..pause | Long time operation | Check that the unitis mounted in
temperature in overload a way to secure sufficient cooling.
inverter condition. Check eventually the motor

current. The continuous motor
current must not exceed the
nominal current of the unit.

DKMH.PN.750.A2.02 - 520L0810 - Rev B - 12/2005

27


azubi 1 20000
Rechteck


5 SAUER

DANFOSS Technical Information

FAULT CODES
(CONTINUED)

28

Fault codes

Faultno.:

9 CAN-bus
time out

Type of fault: '

Fault

characteristics |
Flash code LED; |

Possible cause:

dACi® Series C-AGV with software 6 3 10200

- Possible action:

9 pulses...pause

No CAN-bus RPDO
has been received

at the bus for more
than the time set

Check if connections, cables and

termination are OK and made
according to instructions. Check
that the system controller is

in parameter 93, operating.
or within 5s after
power-on.

14 EEPROM fault 14 pulses...pause | Internal fault. Can Replace unit

not be reset by user.

15 Unrealistic
setting of V/f
characteristic

15 pulses...pause

Bad parameter
setting

contact Sauer-Danfoss
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OPTIONH - VALVE
CONTROL OUTPUT

dACi® Series C-AGV with software 6 3 10200

DANFOSS Technical Information

Option H - Valve control output

This section describes the additions and differences for units equipped with this option.
The option is used for controlling a maximum of two proportional and two on-off valves
directly from the dACi-unit. The control of the valve outputs can only be done through

the CAN-interface.

If ontinn H ic availahla nn tha unit the Fannactor X3 will be mounted.

500-15.11

| —Connector X3

Valve control option H

Type dACI® xiox GCH-AGY

Digital outputs for on-off valves or contactors (X3.1,X3.2, X3.5,X3.6)

L 36/%xx
48xxx:

8O0

Number
Characteristic

2 outputs
Low-sidle switch with inverse diode

Characteristic

Nominal current
Maximum current

Current control range

Nominal current 2.0A 1.0A
Maximum current 3.0A 1.5A
Analog outputs for proportional valves (X3.3,X3.4,X3.7,3.8)
Number 2 outputs

High-side switch with inverse diode
Current controlled, superposed with dither-signal

3.0A 2.0A 0.7A
4.5A 3.0A 1.0A
0-2.0A
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CONTROL CONNECTIONS

30

dACi® Series C-AGV with software 6 3 10200
Technical Information

Wiring diagram
Wiring diagram
““““““““““““““ x 1_ - '1 programmable output 1 P
N Lo d
' B - 31»- e —]6 g ] lprogrammable output f/,; : . U batt
—__J ——J \ | | i -
3 K .
O, =7 e It 0 -
s oV
= _ | i
X2 |
T
N 1 M2 +
'—J ; J — -—i—-l i L—? Main contactor
1 |
X3 4| .
4 Prop. valve 1
' l — " Lx i - > Prop. valve 2
| S . — —res
'vJ f T ; T — i5 % Vaive 4
‘:1_ D . : > Vaive 3 or contactor
11_ JR—— _..; Eﬂ for pump'mcotor

500-12.11

Option H connections are situated on connector X3.

For option H the analog output is not available on X1, as the analog signal is used to
control the proportional valve output on X3.

Only one analog signal controls the proportional valve outputs.This means that the two
outputs can be operated in parallel, or individually but not at the same time.

X3, On-off output signals

X3.1,X3.2  Positive pins for on-off output

The pins are supplied through the key-switch input and protected with the internal fuse.
X3.5,X3.6

Negative controlled pins for on-off output

The pins are switched to the negative pole via a transistor. A freewheeling diode is
implemented.

The outputs are controlled by the CAN-interface only; see section,RPDO specification”
below for details.

X3, Proportional valve output signals

X3.3,X3.4  Positive pins for proportional valve output

Controlled positive pins for the proportional current output. A freewheeling diode is
implemented.

The outputs are controlled by the CAN-interface only.The control range is 0 - 2,0A.The
two outputs can only be operated in parallel or separately, as only one analog channel is
available. See section, RPDO specification” below for details.

X3.7,X3.8  Negative pins for proportional valve output
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CAN COMMUNICATION

READ & WRITE
PARAMETERS

READ ONLY PARAMETERS

dACi® Series C-AGV with software 6 3 10200
Technical Information
CAN Communication

RPDQO specification
Byte ‘ Data Scale Loh Range/setting
Byte 3 Option H output 1 See table below
|
Byted Ana og.output for 0.392% 0..255
proportional valves (0..2.0A)

CAN-controlled analog output must be selected by parameter 230 (value 3) in order to
control the proportional valves output.

The two proportional valve outputs are not individual controlled. The analog output
value set by Byte 4 controls both outputs. By controlling Bit 0 and 1 of Byte 3 the output
to respond to the analog value can be selected.

Option H output, Byte 3

Bt Function

Bit0 Proportional valve {(X3.4, X3.8)

Bit1 Proportional valve (X3.3,X3.7) 0: Output disabled
1: Output enabled
Bit2 On-off output (X3.2, X3.6}
Bit3 On-off output (X3.1,X3.5)
Bit4..Bit7 Not used

Setup parameters

| Name Units | Default

92 Dither amplitude (proportional valve)

The amplitude (peak to peak) of the
dither added to the proportional

. 0-300 mA 50
valve output can be changed by this
parameter.

The dither frequency is constant f = 62.5 Hz.

System read-out parameters

Par.no.”,s!’ Namq : ————*-—T 'ku;jifs

19 Proportional valve output current

. mA
Readout of the set point for the

proportional valve control output.

48 Connector X3

Displays the actual state of the

pins on connector X3.
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Q DANFOSS Technical Information

Dimensions
DIMENSIONS MEM10
/-
z z
| |
) O
Ry

/—— 29(0.35}
L@

‘a‘@

16516.10]

500-13.11

sting . o "——[sz ' M ‘ Power Terminals
(3,C4 200 mm {7.87 in] 182 mm [7.17 in] 70 mm {2.76 in] M8
C6,C8k 300 mm [11.811in] 282 mm{11.1in} 80 mm [3.15in} M10
c8 390 mm [15.35 in} 372 mm [14.65in] 80 mm [3.15in] M10
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DANFOSS Technical Information

Notes
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Notes
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DANFOSS Technical Information

Notes
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SAUER
S DANFOSS

OUR PRODUCTS

Hydrostatic transmissions
Hydraulic power steering
Electro-hydraulic power steering
Electric power steering

Closed and open circuit axial piston
pumps and motors

Gear pumps and motors
Bent axis motors

Orbital motors

Transit mixer drives
Planetary compact gears
Proportional valves
Directional spool valves
Cartridge valves

Hydraulic integrated circuits
Hydrostatic transaxles
Integrated systems

Fan drive systems
Electrohydraulics
Microcontrollers and software
Electric motors and inverters
Joystick and control handles
Displays

Sensors
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_ SauerDanfoss ApS

‘wwvv.sauendanfass com

. Sauer~Danfass Mobile Power and Ccmtrol Systams
= Market Leaders Worldwide

Sauer-Danfa&s isa comprehenswe suppher prov iding complete

- systems to the glcbal mobile market.

Sauer»Danfoss serves markets 5uch as agriculture, constructxcm road
building, materzal handimg, mun c:pat fores ry, turf care, and many

-~ Weofferour custéhners optimum solutions for their needs and
_develop new products and systems in close cooperatlon and
* partnershnp wuth them. ,

. companfents to pmwde vehuc e desugners wtth the most advanced
. total system design. ~ ~

. Sauer~Danfoss provxdes compfehenswe worldwxde service for its

products through an extensive network of Authorized Service

_ Centers strategically located in all parts of the world.

Local address:

2800 East 13th Street ‘

- Ames 1A 50010, USA

Phone: +1 515 239~6QOG Fax:+1 515 239 6613

L Sauer-Danfoss GmbH & Co.OHG
. Postfach 2460, D-24531 Neumtnster

Krokamp 35, D-24539 Neumiinster, Getmany .
Phone: +49 4321 871-0, Fax; +49 4321 871 122

30 Nordborg, Denmark
ne: +45 7488 4444 Fax: +45 7483 440@ ’
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