General note

A WARNING

1 Description
1.1 Application

- 1LG motors

The data and recommendations specified in all instructions
supplied, and in all other related instructions, must always be
observed in order to avoid hazardous situation and the risk of
possible injury or damage.

These instructions are augmented by supplementary instructions
(yellow).  which contain additional information on the safety
measures for electrical machines and devices. The latter
instructions thus augment all submitted instructions and all other
related instructions.

Furthermore, the pertinent national, local and plant-specific
regulations and requirements should be keep in mind!

Special designs and other versions may vary in technical details! If
in doubt, be sure to contact the manufacturer, quoting the type
designation and serial number, or have maintenance work done by
one of SIEMENS service centers.

The motors are suitable for operation in dusty and damp environments. The insulation is
tropicalized. If they are properly stored or installed outdoors, special weatherproofing
measures are not unusually required.

Measuring-surface sound-pressure level at 50 Hz (DIN EN 21680 Part 1)

1LG4, 1LG6, 1LG9

- 1LA and 1MA motors

Aprox. 51 to 76 dB (A)

the motors are provided with degree of protection IP55(see rating plate) and can be used in
dusty and damp environments. A suitable superstructure or and additional cover is
recommended if the motors are deployed or stored outdoors to avoid the long-term effects of
intense, direct sunshine, rain, snow, ice and dust. If necessary please consult the
manufacturer or your technical department. The motors are tropic proof. Guide value: 60%
relative humidity at a coolant temperature of 40 C.

Ambient temperature

Site altitude

20C ... +40 C
<1000 m

If the ambient conditions deviate, this must be shown on the ratings plate; these data then

apply.
1.2 Construction and mode of operation
- 1LG motors

The 1LG4, 1LG6 and 1LG9 motors are standardly self ventilated with own fans. In additional
to that the 1LG motors are optionally either without and own fan (such as fan motors with
cooling by means of a separate fan arranged on the shaft end) or with external cooling

(option G17).

The 1PP4, 1PP6 and 1PP9 motors are equipped with own cooling without any fan.

The feet on foot-mounted motors are cast integrally with the motor casing (see fig.1) or they
can be optionally bolted onto the casing (option K11/see fig.2)

Rearranging the feet (e.g. for changing the position of the terminal box) is possible for
options K9, K10 and K11. The bores and surfaces, necessary for this purpose, are already
machined in a corresponding way. Where motors with brake are concerned (e.g. option
G26), take into consideration also the brake operating instructions!
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These instructions are valid in additional to the operating instructions to the given motor
type. They are not valid for motors of EExe series.

Fig.1 The feet on foot-mounted motors are Fig.2 The feet on foot-mounted motors
cast integrally with the motor casing bolted onto the motor casing

-1LA and 1MA motors

1LA and 1MA motors are self-cooled (with a fan). 1PP motors are supplied without their own
fans. The customer must ensure that there is sufficient cooling, either through seperately
driven fan or, with fan drives, through the driven fan. When the fan is mounted make sure
that the fan hub does not obstruct the flow of air over the cooling ribs. 1LA-BG56, 1LP and
1MF motrs are self-cooled (without a fan).

In case of the base motor the feet are screwed or cast on the motor housing.The screw-fitted
feet on the motor housing can be changed over the alter the position of the terminal box
(see fig.2). The thread in the existing drillholds in the motor housing can be tapped to fasten
the motor feet in the retrospect. However, the stand surface of the feet must be remachined
and aligned afterwards and shims fitted, if necessary.

The brake connection cable is also to be considered in the case of brake motors!

2 Operation
A WARNING
Before starting any work on the machine, be sure to isolate it
m from the power supply.
21 Transportation and Storage

A WARNING
- The motors should always be lifted at both lifting eyes during
transport.
- For lifting machines sets (such as built-on gearboxes, fan
-

units) always use the lifting eyes or lifting pegs provided!

- Machine sets may not be lifted by suspending the individual
machines!

- Check the lifting capacity of the hoist!

- Built-on device (e.g. tachometer) must not be used to help lift
the motor.

If after delivery, the motors are stored for more than 3 years under favourable conditions
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(kept in a dry place free from dust and vibration) prior to commissioning, the bearings should
be regreased. Under unfavourable conditions, this period is considerably shorter.

The roller bearings should be replaced if the period from the time the motor is delivered up
until it is commissioned exceeds 4 years. The service life of the motor unit is considerably
reduced the longer it is stored.

Finished surfaces (flange surfaces, ends og shaft, etc.) should be treated with an anti-
corrosion agent.

If necessary, the insulation resistance of the winding should be checked, see Section 2.6

2.2 Installation

After installations, screwed-in lifting eyes should either be removed or tightened down.

In the case of motors with shaft end facing upwards or downwards (such as IMV5, IMV6 )
measures must be taken to ensure that no water can penetrate into the upper bearing.

If the motor is installed vertically with the shaft end facing downwards, a protective shield is
recommended for the ventilator hood in order to prevent the ingress of foreign bodies.

If the shaft end is facing upwards, a cover must be provided by the equipment operator to
prevent the ingress of liquids along the shaft.

Quiet running

Stable foundations or mounting conditions, exact alignment of the motors and well-balanced
transmission element are essential for quiet vibration-free running. If necessary, shims
should be inserted under the motor feet to prevent strain, or the whole rotor and
transmission element should be balanced.

2.3 Terminal box

- 1LG motors

In case of terminal boards with 6 terminals, the top part of the terminal box can be turned
through 4x90 degrees. For terminal boards with 9 terminals, it can be turned through 180
degrees.

-1LA and 1MA motors

BG56...90L: In the case of 1LA and 1LP motors, the top part of the terminal box can be
turned through 4 x 90 degrees.

BG100...160L: The cast terminal box on the motor housing can not be turned. In the case of
motors with screw-fitted upper section of the terminal box this can be turned 4 times through
90 degrees

2.4 Balancing, transmission elements

A suitable device should always be used for fitting and removing the transmission elements
(coupling halves, pulleys, pinions) (see fig.3).

Spacer washer (to protect centering bore in shaft end)

=Y

X)

?_/

Use the tapped hole provide in the end of the shaft for fitting drive component such as
coulpings, gearwheels, belt pulleys, etc. and, if possible, heat the components as
necessary. Use a suitable puller tool for removing the components. Do not strike the
components, e.g. with a hammer or similar tool, when fitting or removing them and do
not exert more than the maximum value of radial or axial force - according to the catalog-
transmitted to the motor bearings through the shaft extension.

Fig.3 Removing the transmission elements
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As standard, the rotors are dynamically balanced with the half featherkey inserted.
The type of balance is marked on the drive end of the shaft (shaft end face) or the rating plate:

H = balanced with half featherkey
F = balanced with whole featherkey
N = balanced without featherkey

When fitting the transmission element, keep the type of balanced in mind!
The transmission elements must be balanced in accordance with ISO1940.

Balanced with half featherkey

Poor running characteristics can arise in the case of transmission elements having a length
ratio of hub length | to length of shaft end Iy < 0.8 and running at speeds of > 1500 rev/min
(see fig.4). If necessary, re-balancing should be carried out, e.g. the part of the featherkey
Tp that protrudes from the transmission element and above the shaft surface should be cut
back(see fig.4).

A WARNING The usual measures should be taken to guard transmission
elements from touch. If a motor is started without transmission
element attached, the featherkey should be secured to prevent it
being thrown out.

Tp = Protruding section of featherkey
| Hub length
Im Length of shaft

Fig.4 Balancing with haft featherkey

25 Electrical connection

A WARNING

All work on the low-voltage machine must be carried out by qualified
skilled worker. Before work is carried out the machine must be at a
standstill, disconnected and secured against switching on. This
applies to the auxiliary circuits as well (e.g. space heater)

Cast iron skin

Fig.5 Knocking out the openings for cables and leads in the terminal box
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NOTE: If the opening for cables and wiring in the terminal box are sealed with a “cast
skin” (knockout), this must be removed in the appropriate manner (see fig.5).

Care must be taken not to damage the terminal box, the terminal board, the cable
connections, etc. inside the terminal box!

See fig.6 for details of the screwed connection for cables and leads.

An adapter must be screwed in for PTC thermistor connections!

The terminal box must be sealed so that it is dust and water-tight.

Hut

Installation length
sheet metal nut

Screwed PTC thermistor connections with adapter and nuts(e.g. DIN EN 50262)

Fig.6 Detail of the screwed connections for cables and leads

Check to see that system voltage and frequency agree with the data given on the rating
plate. Voltage or frequency deviations of + 5% (for 1MEB, frequency deviations of + 3%)
from the rated values are permitted without the necessity of derating the output. Connection
and arrangement of the terminal links must agree with diagram provided in the terminal box.
Connect the earthing conductor to the terminal with the marking. @

Wherever terminal clips are used(for example, to DIN46282), arrange the conductors so the
clips are virtually level, i.e. not tilted when tightened. This method of connection means that
the ends of single conductors must be bent in the shape of a U or be fitted with a cable lug
(see fig.7). this also applies to the green-yellow protective earthing conductor and the outer
earthing conductor (see fig.8).
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6.1 Screwed connections with nut (e.g. DIN EN 50262 )
6.2 LAY 6.3 Screwed PTC thermistor connections with adapter and nuts (e.g. DIN EN 50262)
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If connections are made with DIN cable lug,
band the cable lugs downward

Connecting a single conductor with a terminal clip

Connecting two conductor of almost equal
thickness with a terminal clip

Fig.7 Electrical connection wherever terminal clips are used.

.. 25 mm?

If connections are made with DIN cable lugs,
under the outer earthing angle

If connections are made with DIN cable lugs
... 25 mm?
Fig.8 Electrical connection for earthing conductor

Please refer to fig.9 for tightening torques for terminal bolts and nuts (except for terminal
strips). The anti-condensation heater must not be switched on during operation.

... 25 mm?

8.1 8.2

8.1 nMareaanstialagldunsatuuy DIN agl# the outer earthing angle

8.2 nsiagnensadalaeldunelaiuun DIN

a ' ¢
gﬂ‘" 8 HaMINIINBEIENINIUA

A1 torque A lun139U bolt uaz nut 7 terminal (anwiu terminal strips) uanaldfemaelugla o

y A . X 3 10 A o
apaanAnmFaui M lannusuazsaslinnanuluensinamaiiinu

Thread M4 M5 M6 M8 M10 | M12 | M16

Tightening torque| min 0.8 1.8 2.7 55 9 14 27

(Nm) max 1.2 25 4 8 13 20 40

Thread M4 M5 M6 M8 M10 | M12 | M16

Tightening torque| min 0.8 1.8 2.7 55 9 14 27

(Nm) max 1.2 25 4 8 13 20 40

The above values of tightening torque are applicable unless alternative values are given
elsewhere.

Fig.9 Tightening torques for terminal bolts and nuts (except for terminal strips).

Tunsdinlaifinnsszyan torque 4lunnsdu bolt uaz nut 7 terminal 4N torque szl lunnansil
3171 9 uaasm torque H1F1um s bolt taz nut i terminal (4013 terminal strip)
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2.6 Checking the insulation resistance

The insulation resistance of the windings must be measured prior to initial startup of the
machine, after long periods of storage or standstill (approx.6 months).

A WARNING

While the measurement is being taken and immediately
afterwards, some of the terminals carry dangerous voltage and
must not be touched.

Insulation resistance

- The minimum insulation resistance of new, cleaned or repaired windings with respect to
ground is 10 Mohm.

- The critical insulation resistance R is calculated first by multiplying the rated voltage
U, e.g. 0.69 kV AC, with the constant factor (0.5 Mohm/kV):

Reit =0.69 Kv x 0.5 Mohm/kV = 0.345 Mohm
Measurement

- The minimum insulation resistance of the windings to ground is measured with 500 VDC.

The winding temperature should then be 25 C + 15 C
- The critical insulation resistance should be measured with 500 V DC with the winding at
operating temperature.

Checking

If The minimum insulation resistance of a new, cleaned or repaired machine, which has
been stored or at standstill for a prolonged period of time, is less than 10 Mohm, this may be
due to humidity. The winding must then be dried.

After long periods of operation, the minimum insulation resistance may drop to the
critical insulation resistance. As long as the measured value does not fall below the
calculated value of the critical insulation resistance, the machine may be continue in
operation. If it does, the machine must be stopped immediately.

The cause must be determinded , and the windings or winding sections repaired, cleaned or
dried as neccesary.

2.7 Commissioning

NOTE: where the torque is very uneven (the drive of piston-type compressor, for example),
the inevitable result is a non-sinusoidal motor current, whose harmonics can lead to
excessive system perturbation or excessive electromagnetic interference.

In the case of converter-fed motors. High-frequency current or voltage harmonics in the
motor cables can give rise to electromagnetic interference. That is why the use of shielded
cables is recommended. The electromagnetic interference is emitted to a greater or lesser
degree, depending on the converter version concerned (type, interference suppression
measures, manufacturer). The instructions of the converter manufacturer regarding
electromagnetic compatibility must be heeded at all times. If the use of a shielded motor
cable is recommended, the shield will have the greatest effect if it is conductively connected
over a large area on the metal terminal box of the motor (with a screwed metal conduit
thread). Noise voltages may occur on the sensor leads of motors with integrated sensors
(e.g. PTC thermistors) as a result of the converter.

If the motor is operated on the converter at speeds that exceed the rated speed, the
mechanical critical speeds (safe operating speed IEC 60034-1) must be observed.

Noise immunity:

If the motor has an integrated sensor (e.g. PTC thermistor), the owner is responsible for
ensuring adequate noise immunity by choosing a suitable sensor signal lead (possibly with
shielding, connected like the motor supply lead) and evaluator.
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The data and recommendations specified in all the instructions supplied (“information on
safety and commissioning”), and in all other related instructions, must always be observed
prior to commissioning!

Before commissioning, check that:

- The minimum insulation resistance are adhered to

- The rotor turns freely without rubbing

- The motor is properly assembled and aligned

- The transmission elements are correctly adjusted (e.g. belt tension) and the transmission
element is suitable for the given operating conditions

- All electrical connections, mounting screws and connecting elements are properly tighten
and fitted

- All protective conductors are properly installed

- Any auxiliaries that may be fitted(brake, speedometer,separate fan) are in working order

- Touch protection guards are installed around moving and live parts

- The maximum speed nmax  (See rating plate) is not exceeded

NOTE: The maximum speed nn. is the highest operating speed permitted for short
periods. It should be kept in mind that motor noise and vibration are worse at this speed, and
bearing life is reduced.

A CAUTION After motor installation, the brake, if fitted, should be checked
for proper functioning.

It is not possible to formulate a complete check list. Other checks may also be
necessary!

3 Maintenance

Safety precautions

A WARNING Before starting any work on the motor or other equipment,
particularly before opening covers over live or moving parts,
the motor must be properly isolated from the power supply.
Besides the main circuit, any additional or auxiliary circuits
that may be present must also be isolated.

The usual “5 safety rules” (as set forth in DIN VDE 0105) are:

- Isolate the equipment

- Take effective measures or prevent reconnection
- Verify equipment is dead

- Earth and short-circuit

- Cover or fence off adjacent live parts

The precautions listed above should remain in force until all
maintenance work is finished and the motor has been fully
assembled.

A ATTENTION

The appropriate construction standards must be observed if any
@e modifications or repairs are made to the motor listed ( UL —

Underwriters  Laboratories Inc. or CSA — Canadian Standards
Association). The markings shown on the left are used to identify
these motors on their respective rating plate.
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NOTE: where motors are fitted with closed condense water openings, these should be
opened from time to time to allow any accumulated condense water to drained away.
Condense water openings should always be at the lowest point of the motor!

Fitting new bearings, grease lifetime, type of grease

Under normal operating conditions, with horizontally mounted motors and coolant
temperatures up to 40 C, the grease should be:

- approx. 40,000 operating hours for speeds of 1,500 rpm

- approx. 20,000 operating hours for speeds of 3,000 rpm

Irrespective of the number of operating hours, the grease should be renewed every 3 years
because of ageing. In case of the bearings should be dismounted, washed and newly
greased. The modifications with additional greasing are to be maintained according to
instructions on the lubricating data plate.

In case of motors operating under special conditions, such as vertical motor position,
frequent operation at maximum speed nma, heavy vibration, sudden load changes and
frequent reversing operation, the bearing should be changed at considerable more frequent
intervals than at the operating hours stated above.

The motor are standardly equipped with radial ball bearings of 62...series or with option
K36- radial ball bearing of 63...series which are provided with a cover plate (ZC3 version).
The cover plate is arranged on that side of the bearing facing the frame (stator).

NOTE: notice the cover plate arrangement and the bearing clearance when changing the
bearings because standard modifications can differ from special motors! The cover plate
material should withstand temperature from 20 C to +150 C, e.g. polyacryl-rubber (ACM).

Type of grease for standard machines ( Fa. ESSO / UNIREX N3); grease lifetime and
lubrication intervals are valid for this type of grease only.

Compensatory greases must conform to DIN 51825-KL3N at least. In this case the
lubrication intervals at KT > 25 C are to be reduced.

Special greases are introduced on the lubricating data plate.

Avoid mixing different types of grease!

Dismantle the motor to extent necessary. Pull off the bearing with suitable device(see
fig.10). clean the bearing, or obtain a new one and pack it with fresh grease.

Pack the bearing cavities flush with grease! The cover plate or endshield is kept free of
grease to prevent overgreasing.

Heat bearings evenly to about 80-100 C and press on. Heavy blows(such as with a
hammer,...) should be avoided.

Any worn sealing elements (such as shaft sealing ring,etc.) should also be renewed.

If springless radial shaft sealing rings are used, the replacement sealing rings must also be
of the springless type.

Regreasing device
In the case of motiors with regreasing device. Take note of the information given on the

lubricating data plate
The bearings should be relubricated while the motor is running !

Spacer washer (to protect

Centering bore in shaft end)

Fig.10 Changing bearings
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Joint sealing

When reassembling machines with degree of protection IP55 or higher(see rating plate), the
bright surfaces of the joint between the motor frame and the endshield should be coated
with a suitable non-hardening sealing compound(such as Hylomar,Curil)

Plastic fan(frame sizes 180M...315L)

Plastic fans have two cast-on tabs that snap into the ring groove on the shaft to prevent axial
movement. Before the fan is pulled off the shaft, these two tabs must be disengaged
(screwdriver) and held temporarily in that position, e.g. by inserting packing. In the disc at
the root of the blades, there are two openings for the claws of the extractor whose central
screw should press against the hub. On delivery, these openings may be covered by a filim
of plastic and later or they should be punched.

A suitable device should be used for pulling the fan off and pressing it back on. Hammer
blows must be avoided to protect bearings.

4. 1MA and 1MF motors with increased EExe protection

Marking : CE0158 @ 1T 2GEExe1xT.

The information in italics is intended to serve as supplementary or special information on
these types of motors.

The increased hazards in areas which are exposed to the danger of explosion of firedamp
necessitate that the general notes on safety and commissioning are carefully complied with.

A CAUTION Repairs must be performed in or by authorized Siemens
workshops. Any repair work carried out must be documented on the
motor (e.g. by means of an additional plate).

As to spareparts, with the exception of standardised, commercially available equivalent
parts (e.g. roller bearings), only original spareparts (see part lists) may be used; this
appiles in particular also with respect to gaskets and connectors.

Electrical machines which are protected againt explosion are in line with the standards EN
60034 (VDE 0530) and EN 50014 to 50020. It is permitted to use these machines in areas
exposed to the danger of explosion only in accordance with the stipulations of the
responsible authority with also determines whether the danger of explosion exists (division
into zones).

To be observed in the case of certification additionally marked with an X are the
special stipulations in the EC sample test certificate.

The cable entries must be approved for the explosion-endangered area and be secured to
prevent accidental loosening. Unused openings are to be closed with approved plugs.

Where the motor is mounted vertically with the shaft end at the top, e.g. models IMV3, IMVE6,
IMV19 , 1MA motors must have a cover fitted so that no objects can penetrate between the
cooling ribs into the motor fan hood. The cover must not obstruct the cooling of the motor.
Should no details be given to the contrary in respect of mode of operation and tolerances in
the EC sample test certificate or on the rating plate the electric motors have been designed
and built for continuous operation and infrequent repeated start-up with no excessive
heating up when starting. The motors are only to be used for the given mode of operation
shown on the rating plate.

Section A in EN 60034-1 (VDE 0530, Part1) Voltage + 5%, frequency + 2%, waveform,
power system symmetry must be complied with in order to ensure that any increase in
temperature remains within the permitted limits. Greater deviations from the rated values
can lead to non-permissible increases in the temperature of the machine and must be
indicated on the rating plate.

The temperature class of the motor given on the rating plate must agree with the
temperature class of the inflammable gas which may occur.
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Each machine must be protected in all phases in accordance with EN 60079-14 against
unacceptable temperature rise by a current-sensitive delayed circuit breaker with phase
failure protection in accordance with EN 60947 Or with an equivalent device.

The overcurrent protection facility with current dependent delayed triggering is to be
selected so that the triggering time to be taken from the switch characteristic curve
for the protected motor ratio I, / Iy must not be greater than the heating up time Tg of
the motors. The ratio I, / Iy as well as the heating up time T are to be found on the
rating plate. The protective device is to be set to the rated current. In the case of delta-
connected winding. The trips are to be connected in series with the winding phases and set
to 0.58 times the rated current. If such the circuit is not possible, additional protective
measures are necessary (e.g. thermal machine protection).

If the rotor is blocked, the protection device must switch off the machine within the time Tg
indicated for the respective temperature class.

Electric motors for heavy start up (running up time > 1.7 x te -time) are to be protected by a
start monitoring system in accordance with the details given in the EC sample type test
certificate.

Thermal machine protection by means of direct temperature monitoring of the winding is
permissible if this is certified and indicated on the rating plate.

Separate, common interlocked protection devices are required for each speed stage for pole
reversible motors. To be recommended are devices with EC sample type test certificate.

In Germany, please refer to DIN 51765/VDE 0165 and Elex V when erecting electrical
installations in areas exposed to the danger of explosion. In countries other than
Germany, the relevant national regulations are to be complied with in each case!
Operation on a converter must be certified. The separate instructions of the manufacturer
must be complied with. The motors, converters and protection devices are to be marked as
pertinent to each other in the case of the EExe ignition protection mode and the approved
operating data is to be laid down in the general EC sample type test certificate (VDE 0165).
The connector cable is installed between the inverter and the electrical device can adversely
affect the levels of the voltage peaks produced by the inverter. The maximum value of the
voltage peaks at the terminal in the system inverter-cable-electrical device must not exceed
the value stated in the manufacturer’s special notes. Furthermore, the EMC Guideline must
be observed.
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	Description
	- 1LG motors
	- 1LA and 1MA motors
	Fig.1  The feet on foot-mounted motors are       Fig.2  The feet on foot-mounted motors         cast integrally with the motor casing                   bolted onto the motor casing
	- 1LA and 1MA motors
	1LA and 1MA motors are self-cooled (with a fan). 1PP motors are supplied without their own fans. The customer must ensure that there is sufficient cooling, either through seperately driven fan or, with fan drives, through the driven fan. When the fan i
	Operation

	Quiet running
	- 1LA and 1MA motors
	Fig.3  Removing the transmission elements
	When fitting the transmission element, keep the type of balanced in mind!
	Balanced with half featherkey
	
	Tp   =  Protruding section of featherkey


	Fig.5  Knocking out the openings for cables and leads in the terminal box
	Screwed PTC thermistor connections with adapter and nuts(e.g. DIN EN 50262)
	
	Fig.6  Detail of the screwed connections for cables and leads


	If connections are made with DIN cable lug,
	band the cable lugs downward
	Fig.7  Electrical connection wherever terminal clips are used.
	If connections are made with DIN cable lugs,
	under the outer earthing angle
	If connections are made with DIN cable lugs
	Fig.8  Electrical connection for earthing conductor
	Insulation resistance
	Checking
	CAUTION            After motor installation, the brake, if fitted, should be checked for proper functioning.
	It is not possible to formulate a complete check list. Other checks may also be necessary!
	Maintenance

	Safety precautions
	Fitting new bearings, grease lifetime, type of grease
	Avoid mixing different types of grease!
	If springless radial shaft sealing rings are used, the replacement sealing rings must also be of the springless type.
	Regreasing device
	Fig.10 Changing bearings
	Joint sealing
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