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Grounding Instructions

TSP and TSD Drive Series

Triamec Motion AG recommends the grounding instructions in this document to maximize performance
and minimize overall machine EMC problem:s.
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1 General Recommendations

The following instructions are a based on field experience and testing. Use the yellow Advice boxes as
outlines of the most important recommendations.

1.1 Scope

Following the recommendations in this document, does not imply that no issues arise. Some recom-
mendations may overlap and/or conflict with the guidelines of components manufacturers. In such
case Triamec Motion AG strongly recommends to prioritize the manufacturers guidelines. Ideally all rec-
ommendations of all systems components are aligned.

1.2 Grounding

All Triamec Motion AG devices have a grounding point on the case for protective earth (PE). Refer to the
manuals for device specific grounding points.

Additionally PE lines must run with the DC Bus lines in between each device in line. There are dedicated
pins on the connectors.

Advice Each device (also if in line) must be grounded at its case grounding point for PE individually.
Run PE lines close and in parallel with the DC Bus lines.
Avoid physical loops of the DC Bus and ground lines.
Keep the DC Bus and grounding lines as short as possible.
On the drive output side we strongly recommend to ground the motor and the axis structural parts

where possible. Usually a PE line is run to the motor together with the motor phases. A dedicated pin is
available on the motor connectors for PE coming from the motor.

If the application allows it, we recommend that the mechanical interface in between motor and struc-
ture is electroconductive. Refer to the motor manufacturers instructions as well.

Advice Ground the motor PE lines with the dedicated pin on the motor connector.
Consider grounding the motor housing and the axis structure where possible.

1.3 Shielding

Triamec Motion AG strongly recommends to use shielded cables for all lines running from a drive to the
stage. Especially the motor cable and the sensor cable must be shielded properly.

Advice Use shielded cables with at least 70% shield coverage on all lines in between stage and
drive.

On the drive side, sheet metal parts are provided to connect the shield of the motor cable to. Samples
on recommended motor cable fixations are displayed in chapter 3, according to the drive series. The
sensor cable shield must be connected to the connector housing. A sample is shown in Figure 1.
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Figure 1: Open encoder connector

2 Multi-Drive Setups

Different combinations are possible if multiple drives are in the system. Triamec drives rely on
prepended TP devices, whereas up to four TSD can run on a single TP device. In this case it is recom-
mended to add chokes to the DC-Bus lines between each drive and/or the TP. With this measure radi-
ating noise is reduced significantly.

DC-Bus
="

AC or DC T

Ferrite Bead
DC-Bus lines

______ TP i
DC-Bus TSD '
1':m ----- L 5 @@ g PE line
: DC-Bus
[ oo @ o | |

Figure 2: LHS: Multi-Drive setup with chokes. RHS: Assembly instruction for ferrite beads.
Ferrite Bead Requirement:

Minimal impedance: 10 Q [1 to 10MHz]
Product recommendation: TDK, ZCAT3035-1330

Advice In case of multiple drives attached to one TP, add ferrite beads as chokes to each DC-Bus
line to improve EMC (Figure 2 - LHS).

Advice Only run the DC-Bus lines through the ferrite beads and run the PE line around it (Figure 2 -
RHS).
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3 Templates

The following templates visualize the recommended grounding and shielding instructions from the pre-
vious chapters.

3.1 TSD80 and TSD130
Refer to [3] for details on connectors and grounding points of the TSD80 and TSD130 devices.
Figure 3 shows schematically how a setup including TSD80 or TSD130 should be grounded.

All Triamec products run the power lines fully isolated to earth, therefore the customer can choose to
reference DC or AC supplies to earth (PELV) or keep it isolated (SELV). In case of targeting PELV the refer-
ence to earth must be made before the TP/TPDC device.

Warning Connecting a DC-Bus line to earth (between TP/TPDC and TSD) can destroy the devices.

The TSD80 and TSD130 drives always require a TP/TPDC device on the incoming line to fulfill the EMC
requirements. Although a high quality SMPS could take over the EMC filtering, a TP/TPDC is still needed
to consume reverse energy flow. Refer to the hardware manuals [1] for TP, or [2] for TPDC, regarding
details on connectors and grounding points.

Advice Triamec Motion AG recommends a setup with an SMPS. Refer to 4 for recommended prod-

ucts.
follow instructions of : Triamec grounding instructions : Legend
product manufacturer : :
- short: lines as short as possible
nolo: avoid loops
""" 1 tie: run lines as close as

1 : . possible, use cable ties

1AC mains SMPS DC
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Figure 3: TSD80 and TSD130 grounding instructions diagram
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Motor Connector

To achieve best performance and avoid EMC issues, it is mandatory to clamp the motor cable shield to
the sheet metal provided with the device. Figure 4 shows the recommended motor cable attachment.

Figure 4: Motor cable shield attachment TSD80 and TSD130

Advice Keep the unshielded wires as short as possible and without loops.

Advice The connection of the shield to the sheet metal should be as electrically conductive as pos-
sible.

3.2 TSD350
Refer to [4] for details on connectors and grounding points of the TSD350 device series.
Figure 5 shows schematically how a setup including TSD350 drives should be grounded.

All Triamec products run the power lines fully isolated to earth, therefore the customer can choose to
reference DC or AC supplies to earth (PELV) or keep it isolated (SELV). In case of targeting PELV the refer-
ence to earth must be made before the TP device.

Warning Connecting a DC-Bus line to earth (between TP and TSD) can destroy the devices.

The TSD350 drives always require a TP device on the incoming line to fulfill the EMC requirements. Al -
though a high quality SMPS could take over the EMC filtering, a TP is still needed to consume reverse
energy flow. Refer to [1] for details on connectors and grounding points of the TP device.
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follow instructions of Triamec grounding instructions : Legend
‘product manufacturer : :
: short: lines as short as possible
nolo: avoid loops

H ;e run lines as close as possible,
i consider cable ties

1
1 ! AC mains SMPS DC
1 |—] Logic Supply I: .
: 1 PELV : === PE-protective earth lines
] :
1
1> 1 :
== ! = Motor to structure interface
: = 1 | [— * electroconductive
2 1 AC mains .bc :
) :] SMPS I: —— : Axis Structure
) i LT .
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Figure 5: TSD350 grounding instructions diagram

Motor Connector

To achieve best performance and avoid EMC issues, it is mandatory to clamp the motor cable shield to
the sheet metal provided with the motor connector. Figure 6 shows the recommended motor cable at-
tachment.

Figure 6: Motor cable shié}d attachment TSD350 and TSP700
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Advice Keep the unshielded wires as short as possible and avoid loops.

Advice The connection of the shield to the sheet metal should be as electrically conductive as pos-
sible.

3.3 TSP700

Refer to [5] for details on connectors and grounding points of the TSP700 device series.

Figure 7 shows schematically how a setup including TSP700 drives should be grounded.

Refer to chapter TSD350, Motor Connector, for the recommendations on motor connector commission-

ing.

follow instructions of : Triamec grounding instructions : Legend
product manufacturer : :
short: lines as short as possible
nolo: avoid loops
tie: run lines as close as possible,

consider cable ties

: ! - PE - protective earth lines
! ! AC mains :|L $MSPS I |: DC
———————— | Logic Supply :
: Z’ ! PELV . Motor to structure interface
1 X
1 Q. . electroconductive
1
1 O |
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1 . . Z TN\
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Figure 7: TSP700 grounding instructions diagram
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4 Third Party Products

The following products are tested and recommended for setups with Triamec Motion AG products in-
volved. Follow the instructions of the product manufacturer on grounding, wiring and general setup.

4.1 SMPS
Type Mfg.
QS40.481  PULS GmbH
QS20.481  PULS GmbH
QS40.361  PULS GmbH
QS20.361 PULS GmbH
Examples:

50V Setup:

80V Setup:

130V Setup:

Figure 8: Example configurations with SMPS in series

Glossary
EMC

SMPS

PELV

SELV

TP / TPDC

Triamec Power Supply

Output DC[V]  Output continuous [A] In Series Mounting Input
48 to 54 20 Yes DIN rail Single phase
48 to 54 10 Yes DIN rail Single phase
36 to 42 26.7 Yes DIN rail Single phase
36 to 42 13.3 Yes DIN rail Single phase
AC mains 50V DC
1x QS520.481 TPDC50
AC mains 2x QS20.361 80V DC
. . TPDC80
In series
AC mains 3x QS20.361 130V DC
. . TPDC130
In series
Electromagnetic Compatibility
Switching Mode Power Supply
Protected Extra Low Voltage (max. 50V AC or 120V DC)
Separated Extra Low Voltage (max. 50V AC or 120V DC)
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Disclaimer

This document is delivered subject to the following conditions and restrictions:

= This document contains proprietary information belonging to Triamec Motion AG. Such information
is supplied solely for the purpose of assisting users of Triamec products.

= The text and graphics included in this manual are for the purpose of illustration and reference only.
The specifications on which they are based are subject to change without notice.

» Information in this document is subject to change without notice.
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