SIEMENS

SINAMICS V70 Servo Drives

Safety Instructions
08/2013

NOTE

Screw tightening for mechanical installation
Siemens recommends that you tighten the screw on the terminal door of the
drive, after you have completed the installation work.

Failure to follow them can result in death, severe personal injury or
considerable damage to the equipment. Without prior authorization,
you are not allowed to perform any modification on the drive.

; Read carefully the safety instructions in this manual before operating.

1. General

Warning labels on servo drives

A Risk of electrical shock. Do not touch any terminals or disassemble
cables until the drive has been disconnected from power for at least 5 minutes.

& Hot surface. Do not touch the heat sink of the drive during operation or
within a certain period since power disconnection because its surface
temperature is higher than 65 °C.

A Caution. Pay attention to the information given on the rating plate and
operating instructions.

For more information, refer to SINAMICS V70/SIMOTICS 1FL6 Operating
Instructions.

j\ A WARNING
Death or severe personal injury from violations of five safety

rules

When carrying out any kind of work on electrical devices, the "five
safety rules" according to EN 50110 must always be observed:

1. Disconnect the system.

2. Protect against reconnection.

3. Make sure that the equipment is de-energized.

4. Ground and short-circuit.

5. Cover or enclose adjacent components that are still live.
Failure to observe the above five rules can result in death, severe
personal injury or considerable damage to property.

A WARNING

Death or severe personal injury from maloperations

Maloperations may cause death, severe personal injury, or considerable damage
to property.

Only qualified personnel should be allowed to work on the drive system and
only after becoming acquainted with all the safety notices regarding installing,
connecting, commissioning, operation and maintenance as set out in this
manual. In addition, both the motor and the drive are maintenance-free, and
thus it is forbidden to open them or repair them.

2. Transport and storage

NOTICE

Property loss

Notify Siemens service personnel immediately of any damage discovered after
delivery. If the equipment is put into storage, keep it in a dry, dust-free, and low-
vibration environment. The storage temperature ranges from -40°C to +70 °C.
Otherwise you will suffer property loss.

3. Mechanical installations

A WARNING

Death or severe personal injury from harsh installation environment

A harsh installation environment will jeopardize personal safety and equipment.

Therefore,

e Do not install the drive and the motor in an area subject to inflammables or
combustibles, water or corrosion hazards.

e Do not install the drive and the motor in an area where it is likely to be
exposed to constant vibrations or physical shocks.

* Do not keep the drive exposed to strong electro-magnetic interference.

* Make sure that no foreign body (e.g., chips of wood or metal, dust, paper, etc.)
can be seen inside the drive or on the heat sink of the drive.

* Make sure that the drive is installed in an electrical cabinet with an adequate
protection class.

NOTE

Mounting clearance

To guarantee good heat dissipation and ease of cabling, keep sufficient
clearance between drives, one drive and another device/inner wall of the cabinet.
For details, refer to SINAMICS V70/SIMOTICS 1FL6 Operating Instructions.

Screw type Recommended tightening torque
M3 (for terminal doors) 0.5 Nm
M5 (for back plate) 2.0 Nm

4. Electrical installation

j\ A WARNING
Personal injury and damage to property from improper

connections

Improper connections have high risks of electrical shock and short

circuit, which will jeopardize personal safety and equipment.

e The drive must be directly connected with the motor. It is not
permissible to connect a capacitor, inductor or filter between them.

* Make sure that all connections are correct and reliable, the drive
and the motor are well grounded.

e The line supply voltage must be within the allowable range (refer to
the drive rating plate). Never connect the line supply cable to the
motor terminals U, V, W or connect the motor power cable to the
line input terminals L1, L2, L3.

* Never wire up the U, V, W terminals in an interchanged phase
sequence.

o If the CE marking for cables is mandatory in some cases, the
motor power cable, line supply cable and brake cable used must
all be shielded cables.

« For terminal box connection, make sure that the clearances in air
between non-insulated live parts are at least 5.5 mm.

* Route signal cables and power cables separately in different cable
conduits. The signal cables shall be at least 10 cm away from the
power cables.

e Cables connected may not come into contact with rotating
mechanical parts.

_j\ A CAUTION
Personal injury and damage to property from inadequate

protection

Inadequate protection may cause minor personal injury or damage to

property.

e The drive must have been disconnected from the power supply for
at least 5 minutes before you perform any wiring to it.

e Check that the equipment is dead!

e Make sure that the drive and the motor are properly grounded.

o All the external DC supply voltage used with the equipment must
be derived from safety extra low voltage (SELV) supply based on
EN 61800-5-1.

e The communication port and the control terminals are double
insulated and meet the requirements for SELV (Safety Extra Low
Voltage) in EN 61800-5-1, and it shall be connected to other
circuits classified as SELV.

e Route a second PE conductor with the cross-section of the supply
system lead in parallel to the protective earth via separate
terminals or use a copper protective earth conductor with a cross-
section of 10 mmZ.

e Terminals for equipotential bondings that exist in addition to
terminals for PE conductors must not be used for looping-through
the PE conductors.

e To ensure protective separation, an isolating transformer must be
used for the 380 V AC line supply system.

NOTICE

Damage to property from incorrect input voltage

Incorrect input voltage will cause severe damage to the drive.

It is recommended that the actual input voltage should not be greater than 110%
of the rated voltage or smaller than 75%.

NOTE

Cable cross-sections and screw tightening torque

Connector type Max. cross-section
Barrier terminals 2.5 mm
S

Pluggable terminals 1.5 mm

Screw type Tightening torque
M4 (for barrier terminals) 2.25 Nm
M2.5 (for pluggable terminals) 0.4t0 0.5 Nm
NOTE
STO wiring

The Safe Torque Off (STO) function can stop a motor using safety relays without
involving any upper level control. It is disabled in the factory configuration by
short-circuiting the STO terminals. The safety function of the servo drive is SIL 2
(EN61800-5-2). Connect the STO terminals as the actual requirements.
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5. Commissioning/Operation

A WARNING

Touching rotating shaft may cause personal injury.

When the motor is rotating at a high speed, touching the shaft may cause severe
personal injury.

Do not touch the motor shaft when the motor is running.

_j\ A WARNING
Risk of electrical shock when without protective grounding

If the drive operates without grounding, the electrical shock may
cause personal injuries. Before operation, an external PE conductor
or a protective bonding that implements safety class | must be
connected.

A CAUTION

Burns from hot surface

The operating temperature of drive base-plate and heat sink is higher than
65°C, and the surface temperature of the motor may reach up to 80°C.

The hot surface may burn your hands.

Do not touch the motor or the heat sink of the drive during operation or within a
certain period since power disconnection.

NOTICE

Damage to equipment from high operation temperature

High ambient temperature may cause damage to the drive.

Ensure that the temperature of the air at the inlet port of the heat sink does not
exceed 45 °C, and the exhaust air is not recycled into the inlet port of the heat
sink or into the drive.

NOTICE

Shortening the service life of motor brake

The motor brake is used for holding purpose only.

Frequent emergency stops with the motor brake will shorten its service life.
Unless absolutely necessary, do not apply the motor brake as an emergency
stop or deceleration mechanism.

NOTICE

Damage to the equipment from frequent power-on/off
Frequent power-on/off will cause damage to the drive.
Do not switch on/off the power frequently.

NOTE

Voltage requirement

Before switching the power on, make sure that the drive system has been
reliably installed and connected, and the line supply voltage is within the
allowable range.

NOTE

Drive disfunctioning due to power derating

Some environmental factors may result in power derating, e.g. latitude and
ambient temperature. In this case, the drive cannot work normally.
Environmental factors must be taken into account during commissioning or
operation.

NOTE

Drive functioning interfered by use of radio devices

Mobile radio devices can interfere with the normal functioning of the drive.
Do not use mobile radio devices (e.g. cell phone, walky-talkies) with a
transmission power > 1 W in the immediate vicinity of the devices (< 1.8 m).

NOTE

Voltage test

All SINAMICS V70 connections must be withdrawn or disconnected when the
electrical equipment on the machines is subject to a voltage test [EN60201-1
(VDE 0112-1), Point 20.4] for an electrical device on the machine tool. This is
unnecessary, as the SINAMICS V70 insulation has already been tested, and
should not be subject to a new test (additional voltage stressing).

7. Disposal

NOTE

Equipment disposal

Disposal of the equipment must be made in accordance with the regulations of
the competent environmental protection administration on the disposal of
electronic wastes.

8. ESD instructions

NOTICE

A Damage to property from violations of ESD instructions

An electrostatic-sensitive device (ESD) is an individual component,
integrated circuit, or module that can be damaged by electrostatic
fields or discharges. Violations of the following ESD regulations may
cause damage to property.

ESD regulations for handling boards and equipment:

e When handling components that can be destroyed by electrostatic
discharge, it must be ensured that personnel, the workstation and
packaging are well grounded!

e Personnel in ESD zones with conductive floors may only touch
electronic components if they are grounded through an ESD
bracelet and wearing ESD shoes or ESD shoe grounding strips.

« Electronic boards may only be touched when absolutely
necessary. Electronic boards may not be brought into contact with
plastics and articles of clothing manufactured from man-made
fibers.

« Electronic boards may only be placed on conductive surfaces
(table with ESD surface, conductive ESD foam rubber, ESD
packing bag, ESD transport containers).

* Electronic boards may not be brought close to data terminals,
monitors or television sets.

e Measurements may only be carried-out on electronic boards and
modules if the measuring instrument is grounded (e.g. via a
protective conductor) or before making measurements with a
potential-free measuring device, the measuring head is briefly
discharged (e.g. by touching an unpainted blank piece of metal on
the control cabinet).

9. Certification

NOTE

EMC instructions

e All products of SINAMICS V70 meet the EMC standards of CE, with the use of
shielded motors, and line input cables (shielded between a line filter and the
drive).

* For aradiated emission test, the drive will be installed inside the shielded
chamber, other parts of the motion control system (including the NC system,
PLC, DC power supply, spindle drive, motor) will be put outside the shielded
chamber.

e For a conductive emission test, an external AC filter (between the 380 V AC
power supply and the drive) will be used to meet the EMC requirement.

e The operational environment of drives is the industrial area, and therefore the

limit class C3 is applicable to SINAMICS V70 according to EN61800-3.

NOTE

Commissioning sequence

Only after you have successfully carried out the commissioning with the motor
operating under dry-run conditions, can you perform commissioning with the
motor operating under loaded conditions.

6. Troubleshooting

-j\ A WARNING
Risk of electric shock

The drive remains charged in a short period after it is powered off.
Touching terminals or disassembling cables may cause minor injury
due to electrical shock.

Do not touch terminals or disassemble cables until the drive system
has been disconnected for at least 5 minutes.

A WARNING

Personal injury due to unexpected restart

The machine might unexpectedly restart after the power supply that
was suddenly switched off is switched on again. Touching the
machine at this time may cause personal injury.

Do not approach the machine after the power supply is switched on
again.
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10. Technical support

Country Hotline
China +86 400 810 4288
Germany +49 (0) 911 895 7222
ltaly +39 (02) 24362000
India +91 22 2760 0150
Turkey +90 (216) 4440747

For further service contact information, visit:

http://support.automation.siemens.com/WW/view/en/16604999.

Keep this document as a handy reminder.


http://support.automation.siemens.com/WW/view/en/16604999
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