


Installation, Operation and Maintenance Manual
of Electric Motors for Use in Explosive Atmospheres

This manual provides information about WEG induction motors fitted with squirrel cage, permanent magnets or
hybrid rotors, low, medium and high voltage, in frame size IEC 56 to 630 and NEMA 42 to 9606/10 for use in
explosive atmospheres with the following types of protection:

Equipment protection by increased safety — “Ex eb” and “Ex ec”
Equipment protection by flameproof enclosures — “Ex db” and “Ex db eb”
Equipment dust ignition protection by enclosure — “Ex tb” and “Ex tc”
Equipment protection for use in Class |, Division 1

Equipment protection for use in Class |, Division 2

These motors meet the following standards, if applicable:

NBR 17094-1: Maquinas Elétricas Girantes - Motores de Indugao - Parte 1: Trifasicos

NBR 17094-2: Maquinas Elétricas Girantes - Motores de Indugao - Parte 2: Monofasicos

IEC 60034-1: Rotating Electrical Machines - Part 1: Rating and Performance

NEMA MG 1: Motors and Generators

EN / IEC 60079-0: Explosive Atmospheres — Part O: Equipment - General Requirements

NBR IEC 60079-0: Atmosferas Explosivas - Equipamentos - Requisitos Gerais

EN / IEC 60079-1: Explosive Atmospheres — Part 1: Equipment protection by flameproof enclosures “d”
NBR IEC 60079-1: Protecao de Equipamento por Involucro a Prova de Exploséo “d”

EN / IEC 60079-7: Explosive Atmospheres — Part 7: Equipment protection by increased safety “e”

NBR IEC 60079-7: Protecao de Equipamentos por Seguranga Aumentada “e”

EN / IEC 60079-31: Explosive Atmospheres — Part 31: Equipment dust ignition protection by enclosure “t”
NBR IEC 60079-31 - Atmosferas Explosivas Parte 31: Protecao de Equipamentos Contra Ignicao de Poeira
por Invélucros “t”

UL 674 — Electric Motors and Generators for Use in Division 1 Hazardous (Classified) Locations

CSA C22.2 N°145 — Motors and Generators for Use in Hazardous Locations

CSA C22.2 N°30 - Explosion-Proof Enclosures for Use in Class | Hazardous Locations

CSA C22.2 N°2183 - Non-Incendive Electrical Equipment for Use in Class I, Division 2 Hazardous Locations

Information about the classification of areas and safety requirements to be considered during equipment repair, overhaul
and reclamation, when applicable, can be found in the following standards:

EN / IEC 60079-10-1: Classification of areas - Explosive gas atmospheres

ABNT NBR IEC 60079-10-1: Classificacao de areas - Atmosferas explosivas de gas
EN/ IEC 60079-10-2: Classification of areas - Combustible dust atmospheres

NBR IEC 60079-10-20 - Classificagao de areas - Atmosferas de poeiras explosivas
EN / IEC 60079-14: Electrical installations design, selection and erection

NBR IEC 60079-14: Projeto, Selegao e Montagem de Instalagdes Elétricas

EN / IEC 60079-17: Electrical installations inspection and maintenance

NBR IEC 60079-17: Inspegao e Manutengao de Instalagdes Elétricas

EN / IEC 60079-19: Equipment repair, overhaul and reclamation

NBR IEC 60079-19: Reparo, Reviséo e Recuperacado de Equipamentos

If you have any questions regarding this manual, please contact WEG branch.
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1. TERMINOLOGY

Balancing: the procedure by which the mass distribution of a rotor is checked and, if necessary, adjusted to
ensure that the residual unbalance or the vibration of the journals and/or forces on the bearings at a frequency
corresponding to service speed are within specified limits in International Standards.

[ISO 1925:2001, definition 4.1]

Balance quality grade: indicates the peak velocity amplitude of vibration, given in mm/s, of a rotor running free-
in-space and it is the product of a specific unbalance and the angular velocity of the rotor at maximum operating
speed.

Hazardous area: area in which an explosive atmosphere is present, or may be expected to be present, in quantities
such as to require special precautions for the construction, installation, and use of electrical apparatus.

[IEC 60050 IEV number 426-03-01]

Non-hazardous area: area in which an explosive atmosphere is not expected to be present in quantities such
as to require special precautions for the construction, installation, and use of electrical apparatus.

[IEC 60050 IEV number 426-03-02]

Explosive atmosphere: a mixture with air, under atmospheric conditions, of flammable substances in the form
of gas, vapor, dust, fibers, or flyings which, after ignition, permits self-sustaining propagation.

[IEC 60050 IEV number 426-01-06]

Temperature class: maximum surface temperature of the equipment. Following temperature classes are defined:

Table 1 - Temperature classes

IEC Temperature Class NEC Maximum surface temperature (°C)
T T 450
T2 T2 300
- T2A 280
T2B 260
T2C 230
- T2D 215
T3 T3 200
- T3A 180
T3B 165
- T3C 160
T4 T4 135
- T4A 120
T5 100

T6 85

[[EC 60050 IEV number 426-01-05]

Simple apparatus: electrical component or combination of components of simple construction with well-
defined electrical parameters which is compatible with the intrinsic safety of the circuit in which it is used.
For instance: temperature sensors.

[IEC 60050 IEV number 426-11-09]

Flameproof enclosure “db” (Ex db): type of protection in which the parts capable of igniting an explosive gas
atmosphere are provided with an enclosure which can withstand the pressure developed during an internal
explosion of an explosive mixture, and which prevents the transmission of the explosion to the explosive gas
atmosphere surrounding the enclosure.

[IEC 60050 IEV number 426-06-01]
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Increased safety - level of protection “eb” (Ex eb): type of protection applied to electrical apparatus in which
additional measures are applied so as to give increased security against the possibility of excessive
temperatures and of the occurrence of arcs and sparks in normal service or under specified abnormal
conditions.

[IEC 60050 IEV number 426-08-01]

Increased safety - level of protection “ec” (Ex ec): type of protection applied to electrical apparatus such
that, in normal operation and in certain specified abnormal conditions, it is not capable of igniting a surrounding
explosive gas atmosphere.

[IEC 60050 IEV number 426-13-01]

Dust ignition protection by enclosure “t” (Ex 1): type of protection for explosive dust atmosphere where
electrical equipment is provided with an enclosure providing dust ingress protection and a means to limit
surface temperatures.

[IEC 60079-31 item 3.1]

Gas groups: are subdivided according to the nature of the explosive atmosphere for which they are intended:
= Group |: coal mines susceptible to firedamp (methane).
= Group II: areas not susceptible to firedamp. This group is subdivided into:

= Group lIA (IEC) / D (NEC): propane, acetone, butane, combustible gas, gasoline, ethyl alcohol, methyl

alcohol, benzene, etc.

= Group IIB (IEC) / C (NEC): ethylene, cyclopropane, butadiene 1-3, etc.

= Group lIC (IEC): hydrogen, acetylene, etc.

= Group B (NEC): hydrogen.

= Group A (NEC): acetylene.

Dust groups: are subdivided into (except mines susceptible to firedamp (methane)):

= Group A (IEC): combustible fibers / combustible flyings — solid particles, including fibers larger than 500 pm

= Group IlIIB (IEC): electrically nonconductive dusts — solid particles smaller than 500 um, with electrical
resistivity < 108 Q.m

= Group lIIC (IEC): electrically conductive dusts - solid particles smaller than 500 um, with electrical resistivity >
108 Q.m

= Group E (NEC): combustible metallic powders, for example: aluminum, magnesium and their commercial
alloys.

= Group F (NEC): combustible carbonaceous dusts that have more than 8% total entrapped volatiles.

= Group G (NEC):atmospheres containing dusts not included in Group E and F, including flour, grain wood ,
plastic, chemicals, etc.

Flameproof joint: place where the corresponding surfaces of two parts of an enclosure, or the conjunction of
enclosures, come together, and which prevents the transmission of an internal explosion to the explosive gas
atmosphere surrounding the enclosure.

[IEC 60050 IEV number 426-06-02]
Symbol “X”: symbol used to denote special conditions for safe use.
[IEC 60050 IEV number 426-04-32]

Equipment Protection Level - EPL: level of protection assigned to equipment based on its likelihood of

becoming a source of ignition and distinguishing the differences between explosive gas atmospheres, explosive

dust atmospheres, and the explosive atmospheres in mines susceptible to firedamp. These EPLs are classified

into:

= EPL Ga: equipment for explosive gas atmospheres, having a “very high” level of protection, which is not a
source of ignition in normal operation, during expected malfunctions ou during rare malfunctions.

= EPL Gb: equipment for explosive gas atmospheres, having a “high” level of protection, which is not a source
of ignition in normal operation, during expected malfunctions.
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= EPL Gc: equipment for explosive gas atmosphere, having an “enhanced” level of protection, which is not a
source of ignition in normal operation and which may have some additional protection to ensure that it remains
inactive as an ignition source in case of regular expected occurrences (for example failure of a lamp).

= EPL Da: equipment for explosive dust atmospheres, having a “very high” level of protection, which is not a
source of ignition in normal operation, during expected malfunctions, or during rare malfunctions.

= EPL Db: equipment for explosive dust atmospheres, having a “high” level of protection, which is not a source
of ignition in normal operation or during expected malfunctions

= EPL Dc: equipment for explosive dust atmospheres, having an “enhanced” level of protection, which is not a
source of ignition in normal operation and which may have some additional protection to ensure that it remains
inactive as an ignition source in the case of regular expected occurrences ( for example failure of a lamp).

= EPL Ma: equipment for installation in a mine susceptible to firedamp, having a “very high” level of protection,
which has sufficient security that it is unlikely to become an ignition source in normal operation, during
expected malfunctions or during rare malfunctions, even when left energized in the presence of an outbreak of
gas.

= EPL Mb: equipment for installation in a mine susceptible to firedamp, having a “high” level of protection, which
has sufficient security that it is unlikely to become a source of ignition in normal operation or during expected
malfunctions in the time span between there being an outbreak of gas and the equipment being de-energized.

[IEC 60079-0 item 3.18]
Time “t.”: time taken for an a.c. rotor or stator winding, when carrying the initial starting current /,, to be heated

up to the limiting temperature from the temperature reached in rated service at the maximum ambient
temperature. See Figure 1-1.

6°'C —
-
~N

b

Symbols

0 - temperature

A — maximum allowed ambient temperature
B - service temperature

C - limiting temperature

t - time

1 —temperature rise in rated service

2 — Temperature rise during locked rotor test

Figure 1 - Time “t.”
[IEC 60050 IEV number 426-08-03]

Type of protection: the set of specific measures applied to electrical apparatus to avoid ignition of a
surrounding explosive atmosphere by such apparatus.

[IEC 60050 IEV number 426-01-02]

Zones: hazardous areas are classified in terms of zones on the basis of the frequency and duration of the
occurrence of an explosive atmosphere.

Zone 0 (IEC) / Class | Div 1 (NEC): the area in which an explosive gas atmosphere is present continuously, or
for long periods or frequently.
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[IEC 60050 IEV number 426-03-03]

Zone 1 (IEC) / Class, | Div 1 (NEC): the area in which an explosive gas atmosphere is likely to occur in normal
operation occasionally.

[IEC 60050 IEV number 426-03-04]

Zone 2 (IEC) / Class I, Div 2 (NEC): the area in which an explosive gas atmosphere is not likely to occur in
normal operation, but if it does occur, will persist for a short period only.

[[EC 60050 IEV number 426-03-05]

Zone 20 (IEC) / Class Il, Div 1 (NEC): the area in which an explosive atmosphere in the form of a cloud of
combustible dust in the air is continuously present, or for long periods or frequently.

[IEC 60050 IEV number 426-03-23]

Zone 21 (IEC) / Class I, Div 1 (NEC): the area in which an explosive atmosphere in the form of a cloud of
combustible dust in the air is likely to occur, occasionally, in normal operation.

[IEC 60050 IEV number 426-03-24]

Zone 22 (IEC) / Class ll, Div 2 (NEC): the area in which an explosive atmosphere in the form of a cloud of
combustible dust in the air is not likely to occur in normal operation but, if it does occur, will persist for a short
period only.

[IEC 60050 IEV number 426-03-25]
Grounded Part: metallic part connected to the grounding system.

Live Part: Conductor or conductive part intended to be energized in normal operation, including a neutral
conductor.

Authorized personnel: the employee who has formal approval of the company.

Qualified personnel: the employee who meets the following conditions simultaneously:
= receives training under the guidance and responsibility of a qualified and authorized professional;
= works under the responsibility of a qualified and approved professional.

Note: The qualification is only valid for the company that trained the employee in the conditions set out by the authorized and qualified
professional responsible for training.

2. INITIAL RECOMMENDATIONS

& Motors for hazardous areas are specially designed to meet the government regulations regarding the

environment in which they are installed. Misapplication, incorrect connection or other changes although
small, may jeopardize product reliability.

Electric motors have energized circuits, exposed rotating parts and hot surfaces that may cause serious injury

to people during normal operation. Therefore, it is recommended that transportation, storage, installation,

operation and maintenance services are always performed by qualified personnel.

Also, the applicable procedures and relevant standards of the country where the machine will be installed must

be considered.

Noncompliance with the recommended procedures in this manual may cause severe personal injuries and/or

substantial property damage and may void the product warranty.

For practical reasons, it is not possible to include in this Manual detailed information that covers all construction
variables nor covering all possible assembly, operation or maintenance alternatives.

This Manual contains only the required information that allows qualified and trained personnel to carry out their
services. The product images are shown for illustrative purpose only and the type of protection is not represented.
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The type of protection and the Equipment Protection Level (EPL) indicated on the motor nameplate must be
respected considering the explosive atmosphere where the motor will be installed.

Components added to the motor by the user, such as cable-glands, threaded plugs, encoder, etc. must meet
the type of protection, the Equipment Protection Level (EPL) in accordance with the standards indicated on the
product certificate.

The symbol “X” added to the certificate number, informed on the motor nameplate, denotes that motor requires
special conditions for installation, use and/or maintenance, as described in the certificate.

Failure to follow these requirements may affect the product and installation safety.

For Smoke Extraction Motors, please refer to the additional instruction manual 50026367 available on the
website www.weg.net.

For brake motors, please refer to the information contained in WEG 50021973 brake motor manual available on
the website www.weg.net.

For Electronically Conmutated Motors, please refer to the information contained in WEG 50078700 manual
available on the website www.weg.net.

For Roller Table Motors, please refer to the information contained in WEG 14629920 manual available on the
website www.weg.net.

For WEG Lift Gearless motors, please refer to the information contained in WEG 50106963 manual available on
the website www.weg.net.

For motors supplied with WEG Motor Scan sensor, see installation guidelines Overview of Receipt to Operation
Manual (10008475131) available on www.weg.net.

For information about permissible radial and axial shaft loads, please check the product technical catalog.

& The user is responsible for the correct classification of the area for the motor installation, for the definition
of environment conditions and application characteristics.

& During the warranty period, all repair, overhaul and reclamation services must be carried out by WEG
authorized Service Centers for explosive atmospheres to maintain the validity of the warranty.

2.1 WARNING SYMBOL
& Warning about safety and warranty.

2.2 RECEIVING INSPECTION

All motors are tested during the manufacturing process.

The motor must be checked when received for any damage that may have occurred during the transportation.
All damages must be reported in writing to the transportation company, to the insurance company, and to WEG.
Failure to comply with such procedures will void the product warranty.

You must inspect the product:

Check if nameplate data complies with the purchase order.

Special attention should be given to the type of protection and/or to the Equipment Protection Level.

Remove the shaft locking device (if any) and rotate the shaft by hand to ensure that it rotates freely. Remove
the shaft locking device (if any) and rotate the shaft by hand to ensure that it rotates freely. The shaft might not
rotate freely in Magnet and WQuattro motors, due to alignment torque from the magnets. It might be necessary
to use a lever;

When rotating the shaft, it is necessary to certify that the terminals are insulated to eliminate the risc of
electric shock from induced voltage.

Check that the motor has not been exposed to excessive dust and moisture during transportation.

Do not remove the protective grease from the shaft, or the plugs from the cable entries. These protections must
remain in place until the installation has been completed.
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2.3 NAMEPLATES

The nameplate contains information that describes the construction characteristics and the performance of the
motor. Figure 2, Figure 3 and Figure 4 show nameplate layout examples.
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Figure 2 - IEC motors nameplate.
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Figure 3 - NEMA motors nameplate.
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Figure 4 - Nameplate of the fuel pump motors.
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Table 2 - Nameplate information

]

Number Symbol Features
1 Motor code (SAP material )
2 ~ Number of phases
3 V Rated voltage (V)
4 REG. / DUTY Duty
5 REND. / NOM. EFF. / EFF. Efficiency (%)
6 CARC. / FRAME Frame
7 IP Degree of protection
8 ISOL. / INSL. / INS.CL. Insulation class
9 AT Temperature rise (K)
10 Hz Frequency (Hz)
ik KW (HP-cv) / kW / HP Output (kW / HP / cv)
12 RPM / min-! Revolution per minute (RPM)
13 A Rated current (A)
14 FP/PF Power factor
15 AMB. Ambient Temperature (°C)
16 F.S./S.F Service factor
17 ALT. Altitude (m.a.s.l)
18 kg /b / WEIGHT Weight (kg / Ib)
19 DE bearing specification and amount of grease
20 NDE bearing specification and amount of grease
21 Grease type used for bearing lubrication
22 Lubrication interval (h)
23 Connection diagram
24 Hazardous areas / Type of protection / Certificate’
25 INANYAYA Starting current / rated current relationship
26 CAT. / DES. Design
27 I.LF.S./S.FA. Service factor amps (A)
28 Serial number

1)The product certificates can be obtained from WEG. Please contact WEG nearest Office.
Motor marking intended for use in hazardous areas: the marking system is indicated according to the standards

applicable for each type of protection:

Table 3 - Marking according to IEC

Marking according to IEC
. ) Apparatus grouping Equipment Protection
E t T f tect T t |
X equipmen ype of protection R emperature Class Level EPL
ec IIC T3 Gce
eb IIC T3

b 1B
IIC T Gb

Ex B

db eb Ic
tc B o Dc
tb lnc n25+c Db
db | - Mb
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Table 4 - Marking according to NEC

Marking according to NEC

Class Division or Zone Apfr:) Tagt::grg:::ng Temperature class
Class | Division 1 Gr.Cand D T4

Class Il Division 1 Gr.E,Fand G T4

Class | Zone 1 1B T4

Class Il Zone 21 lne T125 °C

Class Il Zone 22 nB T125 °C

Class | Division 2 Gr. A, B, Cand D T3

* Other temperature classes are available upon request.
Table 5 - Marking according to ATEX

Marking according to ATEX
. Apparatus Equipment
A;:-gzrai::‘us Eg::n::nt Gasr,n(ii:est or Ex equipment K’;i:i,tf)n grouping for Temglzl:;ture Protection
grouping gory P gas or dust Level (EPL)
3 ec IIc T3 Ge
eb IIC T3
1B
I 2 G do IIC T Gb
Ex B
db eb Ic
3 tc B . Dc
2 D tb e T2s°c Db
| - M2 db | - Mb

* Other temperature classes are available upon request.

3. SAFETY INSTRUCTIONS

The motor must be disconnected from the power supply and be completely stopped before conducting
any installation or maintenance procedures. Additional measures should be taken to avoid accidental

& motor starting.

Professionals working with electrical installations, either in the assembly, operation or maintenance, should

use proper tools and be instructed on the application of standards and safety requirements, including

the use of Personal Protective Equipment (PPE) that must be carefully observed in order to reduce risk
of personal injury during these services.

Electric motors have energized circuits, exposed rotating parts and hot surfaces that may cause serious
injury to people during normal operation. It is recommended that transportation, storage, installation,
operation and maintenance services are always performed by qualified personnel.

& Pacemaker users and unqualified personnel shall not open Magnet and WQuattro motors, because high
energy magnets are used.

Always follow the safety, installation, maintenance and inspection instructions in accordance with the applicable
standards in each country.

4. HANDLING AND TRANSPORT

Individually packaged motors should never be lifted by the shaft or by the packaging. They must be lifted only by
means of the eyebolts when supplied. Use always suitable lifting devices to lift the motor. Eyebolts on the frame
are designed for lifting the machine weight only as indicated on the motor nameplate. Motors supplied on pallets

must be lifted by the pallet base with lifting devices fully supporting the motor weight. The package should never
be dropped. Handle it carefully to avoid bearing damage.

& Eyebolts provided on the frame are designed for lifting the machine only. Do not use these eyebolts for
lifting the motor with coupled equipment such as bases, pulleys, pumps, reducers, etc.
Never use damaged, bent or cracked eyebolts. Always check the eyebolt condition before lifting the motor.
Eyebolts mounted on components, such as on end shields, forced ventilation kits, etc. must be used for lifting
these components only. Do not use them for lifting the complete machine set.
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Handle the motor carefully without sudden impacts to avoid bearing damage and prevent excessive mechanical
stresses on the eyebolts resulting in its rupture.

& To move or transport motors with cylindrical roller bearings or angular contact ball bearings, use always
the shaft locking device provided with the motor.
All HGF, W50, W6B0 and W51 HD motors, regardless of bearing type, must be transported with shaft
locking device fitted.

4.1 LIFTING

Before lifting the motor ensure that all eyebolts are tightened properly and the eyebolt shoulders are in
contact with the base to be lifted, as shown in Figure 5. Figure 6 shows an incorrect tightening of the
eyebolt.

Ensure that lifting machine has the required lifting capacity for the weight indicated on the motor nameplate.

Figure 5 - Correct tightening of the eyebolt Figure 6 - Incorrect tightening of the eyebolt.
& The center-of-gravity may change depending on motor design and accessories. During the lifting
procedures, the maximum angle allowed of inclination should never be exceeded as specified below.

4.1.1 Horizontal motors with one eyebolt

For horizontal motors fitted with only one eyebolt, the maximum allowed angle-of-inclination during the lifting
process should not exceed 30° in relation to the vertical axis, as shown in Figure 7.

30° Max.

Figure 7 - Maximum allowed angle-of-inclination for the motors with one eyebolt.

4.1.2 Horizontal motor with two eyebolts

When motors are fitted with two or more eyebolts, all supplied eyebolts must be used simultaneously for the lifting
procedure.
There are two possible eyebolt arrangements (vertical and inclined), as shown below:

For motors with vertical lifting eyebolts, as shown in Figure 8, the maximum allowed lifting angle should not
exceed 45° in relation to the vertical axis. We recommend using a spreader beam for maintaining the lifting
elements (chain or rope) in the vertical position and thus preventing damage to the motor surface.
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Figure 8 - Maximum resultant angle for motors with two or more lifting eyebolts.

For HGF motors, as shown in Figure 9, the maximum resulting angle should not exceed 30° in relation to the
vertical axis.

Figure 9 - Maximum resultant angle for horizontal HGF motors

For W60 motors, as shown in Figure 10, the use of a spreader beam is required for maintaining the lifting elements
(chain or rope) in vertical position and thus preventing damage to the motor surface.

Figure 10 - Lifting for W60 motors with paralel chains

For motors fitted with inclined eyebolts, as shown in Figure 11, the use of a spreader beam is required for
maintaining the lifting elements (chain or rope) in the vertical position and thus preventing damage to the motor
surface.

Figure 11 - Use of a spreader beam for lifting.
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4.1.3 Vertical Motors

For vertically mounted motors, as shown in Figure 12 the use of a spreader beam is required for maintaining the
lifting element (chain or rope) in the vertical position and thus preventing damage to the motor surface.

Figure 12 - Lifting of vertically mounted motors.

Q Always use the eyebolts mounted on the top side of the motor, diametrically opposite, considering the
mounting position. See Figure 13.

Figure 13 - Lifting of HGF motors.

4.1.3.1 Procedures to place W22 motors in the vertical position

For safety reasons during the transport, vertical mounted Motors are usually packed and supplied in the horizontal
position.

To place W22 motors fitted with eyebolts (see Figure 11), to the vertical position, proceed as follows:

1. Ensure that the eyebolts are tightened properly, as shown in Figure 5;

2. Remove the motor from the packaging, using the top mounted eyebolts, as shown in Figure 14;

Figure 14 - Removing the motor from the packaging.
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Figure 15 - Installation of the second pair of eyebolts.

4. Reduce the load on the first pair of eyebolts to start the motor rotation, as shown in Figure 16. This procedure
must be carried out slowly and carefully.

Figure 16 - End result: motor placed in the vertical position.

These procedures will help you to move motors designed for vertical mounting. These procedures are also used
to place the motor from the horizontal position into the vertical position and vertical to horizontal.

4.1.3.2 Procedures to place HGF, W50 and W51 HD motors in the vertical position

HGF motors are fitted with eight lifting points: four at drive end and four at non-drive end. W50 and W51 HD motors

are fitted with nine lifting points: four at drive end, one in the central part and four at non-drive end. The motors are

usually transported in horizontal position, however for the installation they must be placed in the vertical position.

To place an these motors in the vertical position, proceed as follows:

1. Lift the motor by using the four lateral eyebolts and two hoists, see Figure 17;
| 1 =1 i

Figure 17 - Lifting of HGF, W50 and W51 HD motors with two hoists
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2. Lower the hoist fixed to motor drive end while lifting the hoist fixed to motor non-drive end until the motor
reaches its equilibrium, see Figure 18;

Figure 18 - Placing HGF, W50 and W51 HD motors in vertical position

3. Remove the hoist hooks from the drive end eyebolts and rotate the motor 180° to fix the removed hooks into
the two eyebolts at the motor non-drive end, see Figure 19;

Figure 19 - Lifting HGF, W50 and W51 HD motors by the eyebolts at the non-drive end

4. Fix the removed hoist hooks in the other two eyebolts at the non-drive end and lift the motor until the vertical
position is reached, see Figure 20.

Figure 20 - HGF, W50 and W51 HD motors in the vertical position

These procedures will help you to move motors designed for vertical mounting. These procedures are also used
to place the motor from the horizontal position into the vertical position and vertical to horizontal.

4.2 PROCEDURES TO PLACE W22 VERTICAL MOUNT MOTORS IN THE HORIZONTAL POSITION

To place W22 vertical mount motor in the horizontal position, proceed as follows:
1. Ensure that all eyebolts are tightened properly, as shown in Figure 5;
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2. Install the first pair of eyebolts and lift the motor as shown in Figure 21;

Figure 21 - Install the first pair of eyebolts

3. Install the second pair of eyebolts, as shown in Figure 22;

Figure 22 - Install the second pair of eyebolts

4. Reduce the load on the first pair of eyebolts for rotating the motor, as shown in Figure 23. This procedure must
be carried out slowly and carefully.

Figure 23 - Motor is being rotated to the horizontal position

5. Remove the first pair of eyebolts, as shown in Figure 24.

Figure 24 - Final result: motor placed in the horizontal position
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5. STORAGE

If the motor is not installed immediately, it must be stored in a dry and clean environment, with relative humidity
not exceeding 60%, with an ambient temperature between 5 °C and 40 °C, without sudden temperature changes,
free of dust, vibrations, gases or corrosive agents. The motor must be stored in the horizontal position, unless
specifically designed for vertical operation, without placing objects on it. Do not remove the protective grease
from shaft end to prevent rust.

If the motor is fitted with space heaters, they must always be turned on during the storage period or when the
installed motor is out of operation. Space heaters will prevent water condensation inside the motor and keep the
winding insulation resistance within acceptable levels. Store the motor in such position that the condensed water
can be easily drained. If fitted, remove pulleys or couplings from the shaft end (more information are given on item 6).

& The space heaters should never be energized when the motor is in operation.
For the use of space heaters in motors that are stored in a hazardous area, adopt the same cable inlet
and connection requirements described in item 6.

5.1 EXPOSED MACHINED SURFACES

All exposed machined surfaces (like shaft end and flange) are factory-protected with a temporary rust inhibitor.
A protective film must be reapplied periodically (at least every six months), or when it has been removed and/or
damaged.

5.2 STORAGE

The stacking height of the motor packaging during the storage period should not exceed 5 m, always considering
the criteria indicated in Table 6:

Table 6 - Maximum recommended stacking height

IEC 63 t0 132 Indicated on the top side of
NEMA 143 to 215 the cardboard box
IEC 63 to 315 06
NEMA 48 to 504/5
IEC 355 03
NEMA 586/7 and 588/9
W40 /W50 / W60 / W51 HD /
HGF IEC 315 to 630 Indicated on the packaging
HGF NEMA 5000 to 9600

Notes:
1) Never stack larger packaging onto smaller packaging.
2) Align the packaging correctly (see Figure 25 and Figure 26).

Figure 25 - Correct stacking Figure 26 - Incorrect stacking

3) The feet of the crates above should always be supported by suitable wood battens (Figure 27) and never stand
on the steel tape or without support (Figure 28).

Manual of Electric Motors | 75

HSITON3



ENGLISH

www.weg.net

=]

Figure 27 - Correct stacking Figure 28 - Incorrect stacking

4) When stacking smaller crates onto longer crates, always ensure that suitable wooden supports are provided
to withstand the weight (see Figure 29). This condition usually occurs with motor packaging above IEC 2255/M
(NEMA 364/5T) frame sizes.

Figure 29 - Use of addlitional battens for stacking

5.3 BEARINGS

5.3.1 Grease lubricated bearings

We recommend rotating the motor shaft at least once a month (by hand, at least five revolutions, stopping the
shaft at a different position from the original one). The shaft might not rotate freely in Magnet and WQuattro motors,
due to alignment torque from the magnets. It might be necessary to use a lever.

When rotating the shaft, it is necessary to certify that the terminals are insulated to eliminate the risc of
electric shock from induced voltage.

If the motor is fitted with a shaft locking device, remove it before rotating the shaft and install it again before
performing any handling procedure. Vertical motors may be stored in the vertical or in the horizontal position. If
motors with open bearings are stored longer than six months, the bearings must be relubricated according to
ltem 8.2 before commissioning of the motor.

If the motor is stored for longer than 2 years, the bearings must be replaced or removed, washed, inspected and
relubricated according to Item 8.2.

5.3.2 Oil Lubricated bearings

The motor must be stored in its original operating position and with oil in the bearings. Correct oil level must be
ensured. It should be in the center of the sight glass.

During the storage period, remove the shaft locking device and rotate the shaft by hand every month, at least five
revolutions, thus achieving an even oil distribution inside the bearing and maintaining the bearing in good operating
conditions. Reinstall the shaft locking device every time the motor has to be moved.

If the motor is stored for a period of over six months, the bearings must be relubricated according to Iltem 8.2
before starting the operation. If the motor is stored for a period of over two years, the bearings must be replaced
or removed, washed according to manufacturer instructions, checked and relubricated according to Item 8.2.
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The oil of vertically mounted motors that are transported in the horizontal position is removed to prevent oils leaks
during the transport. These motors must be stored in the vertical position after receiving and the bearing must
be lubricated.

5.3.3 Oil Mist lubricated bearings

The motor must be stored in the horizontal position. Lubricate the bearings with ISO VG 68 mineral oil in the
amount indicated in Table 7 (this is also valid for bearings with equivalent dimensions). After filling with oil, rotate
the shaft by hand, at least five revolutions)

During the storage period, remove the shaft locking device (if any) and rotate the shaft by hand every week, at least
five revolutions, stopping it at a different position from the original one. Reinstall the shaft locking device every time
the motor has to be moved. If the motor is stored for a period of over two years, the bearings must be replaced
or removed, washed according to manufacturer instructions, checked and relubricated according to item 8.2.

Table 7 - Amount of oil per bearing

Bearing Size Amount of Oil (ml) Bearing Size Amount of Oil (ml)
6201 15 6309 65
6202 15 6311 90
6203 15 6312 105
6204 25 6314 150
6205 25 6315 200
6206 85 6316 250
6207 35 6317 300
6208 40 6319 350
6209 40 6320 400
6211 45 6322 550
6212 50 6324 600
6307 45 6326 650
6308 55 6328 700

The oil must always be removed when the motor has to be handled. If the oil mist system is not operating after
installation, fill the bearings with oil to prevent bearing rusting. During the storage period, rotate the shaft by hand,
at least five revolutions, stopping it at a different position from the original one. Before starting the motor, all bearing
protection oil must be drained from the bearing and the oil mist system must be switched ON.

5.3.4 Sleeve Bearing

The motor must be stored in its original operating position and with oil in the bearings. Correct oil level must be
ensured. It should be in the middle of the sight glass. During the storage period, remove the shaft locking device
and rotate the shaft by hand every month, at least five revolutions (and at 30 rpm), thus achieving an even oil
distribution inside the bearing and maintaining the bearing in good operating conditions. Reinstall the shaft locking
device every time the motor has to be moved.

If the motor is stored for a period of over six months, the bearings must be relubricated according to Iltem 8.2
before starting the operation.

If the motor is stored for a period longer than the oil change interval, or if it is not possible to rotate the motor shaft
by hand, the oil must be drained and corrosion protection and dehumidifiers must be applied.

5.4 INSULATION RESISTANCE

We recommend measuring the winding insulation resistance at regular intervals to follow-up and evaluate its
electrical operating conditions. If any reduction in the insulation resistance values is recorded, the storage conditions
should be evaluated and corrected, where necessary.

5.4.1 Insulation resistance measurement

We recommend measuring the winding insulation resistance at regular intervals to follow-up and evaluate its
electrical operating conditions. If any reduction in the insulation resistance values is recorded, the storage conditions
should be evaluated and corrected, where necessary.
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& The insulation resistance must be measured in a safe environment.

The insulation resistance must be measured with a megohmmeter. The machine must be in a cold state and
disconnected from the power supply.

& To prevent the risk of an electrical shock, ground the terminals before and after each measurement.
Ground the capacitor (if any) to ensure that it is fully discharged before the measurement is taken.

[t is recommended to insulate and test each phase separately. This procedure allows the comparison of the
insulation resistance between each phase. During the test of one phase, the other phases must be grounded.
The test of all phases simultaneously evaluates the insulation resistance to ground only but does not evaluate the
insulation resistance between the phases.

The power supply cables, switches, capacitors and other external devices connected to the motor may considerably
influence the insulation resistance measurement. Thus all external devices must be disconnected and grounded
during the insulation resistance measurement.

Measure the insulation resistance one minute after the voltage has been applied to the winding. The applied
voltage should be as shown in Table 8.

Table 8 - Voltage for the insulation resistance

Winding rated voltage (V) Testing voltage for measuring the insulation resistance (V)
<1000V 500
1000 - 2500 500 - 1000
2501 - 5000 1000 - 2500
5001 - 12000 2500 - 5000
> 12000 5000 - 10000

The reading of the insulation resistance must be corrected to 40 °C as shown in Table 9.

Table 9 - Correction Factor for the Insulation Resistance corrected to 40 °C

Measuring temperature Correction factor of the Measuring temperature of Correction factor of the
of the insulation insulation resistance the insulation resistance insulation resistance
resistance (°C) corrected to 40 °C (°C) corrected to 40 °C
10 0.125 30 0.500
1 0.134 3i 0.536
12 0.144 32 0.574
13 0.154 33 0.616
14 0.165 34 0.660
15 0177 35 0.707
16 0.189 36 0.758
17 0.203 37 0.812
18 0.218 38 0.871
19 0.233 39 0.933
20 0.250 40 1.000
21 0.268 4 1.072
22 0.287 42 1149
23 0.308 43 1.231
24 0.330 44 1.320
25 0.354 45 1.414
26 0.379 46 1.516
27 0.406 47 1.625
28 0.435 48 1.741
29 0.467 49 1.866
30 0.500 50 2.000

The motor insulation condition must be evaluated by comparing the measured value with the values indicated in
Table 10 (corrected to 40 °C):
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Table 10 - Evaluation of the insulation system

Limit value for rated voltage Limit value for rated voltage Situation
up to 1.1 kV (MQ) above 1.1 kV (MQ)
Uptos Up to 100 "o oporated i s conaiton
510 100 100 to 500 Regular
100 to 500 Higher than 500 Good
Higher than 500 Higher than 1000 Excellent

The values indicated in the table should be considered only as reference values. It is advisable to log all measured
values to provide a quick and easy overview of the machine insulation resistance.

If the insulation resistance is low, moisture may be present in the stator windings. In this case, the motor should
be removed and transported to a WEG authorized Service Center for proper evaluation and repair (This service
is not covered by the warranty). To improve the insulation resistance through the drying process, see section 8.4.

6. INSTALLATION

& The installation of electric motors in hazardous areas must be always performed by qualified personnel
with knowledge on relevant standards and safety rules.

Check some aspects before proceeding with the installation:
1. Insulation resistance: must be within the acceptable limits. See item 5.4.
2. Bearings:
If the electric motor is installed without running immediately, proceed as described in item 5.3.
3.0perating conditions of the start capacitors: If single-phase motors are stored for a period of over two years, it is
recommended to change the start capacitors before motor starting since they lose their operating characteristics.
4 Terminal box:
a. the inside of the terminal box must be clean and dry.
b. the contacts must be correctly connected and corrosion free. See 6.9 and 6.10.
c. the cable entries must be correctly sealed and the terminal box cover properly mounted in order to
ensure the degree of protection indicated on the motor nameplate.
5.Cooling: the cooling fins, air inlet, and outlet openings must be clean and unobstructed. The distance between
the air inlet openings and the wall should not be shorter than ¥4 (one quarter) of the diameter of the air inlet.
Ensure sufficient space to perform the cleaning services. See item 7.
6.Coupling: remove the shaft locking device (where fitted) and the corrosion protection grease from the shaft end,
including the grounding brush area, and flange immediately before installing the motor. See item 6.4.
7.Drain hole: the motor must always be positioned so the drain hole is at the lowest position (If there is any indication
arrow on the drain, the drain must be so installed that the arrow points downwards).

Motors supplied with rubber drain, threaded drain or any other open/close drain plugs must be opened
periodically to allow the exit of condensed water. For environments with high water condensation levels and
motor with the degree of protection IP55, the drain plugs can be mounted in open position (see Figure 30).

For motors with the degree of protection IP56, IP65 or IP66, the drain plugs must remain at closed position (see
Figure 30), being opened only during the motor maintenance procedures.

The drain system of motors with Oil Mist lubrication system must be connected to a specific collection system
(see Figure 41).
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Closed position Open position
Figure 30 - Detail of the rubber drain plug mounted in a closed and open position.

8.Additional recommendations:

a. Check the direction of motor rotation, starting the motor at no-load before coupling it to the load.

b. Vertically mounted motors with shaft end down must be fitted with drip cover to protect them from liquids
or solids that may drop onto the motors.

c. Vertically mounted motors with shaft end up should be fitted with water slinger ring to prevent water ingress
inside the motor.

d. The fixing elements mounted in the threaded through holes in the motor enclosure (for example, the flange
must be properly sealed.

& Remove or fix the shaft key before starting the motor.

6.1 FOUNDATIONS

The foundation is the structure, structural element, natural or prepared base, designed to withstand the stresses
produced by the installed equipment, ensuring safe and stable performance during operation. The foundation
design should consider the adjacent structures to avoid the influences of other installed equipment and no vibration
is transferred through the structure.

The foundation must be flat and its selection and design must consider the following characteristics:

a) The features of the machine to be installed on the foundation, the driven loads, application, maximum allowed
deformations, and vibration levels (for instance, motors with reduced vibration levels, foot flatness, flange
concentricity, axial and radial loads, etc. lower than the values specified for standard motors).

b) Adjacent buildings, conservation status, maximum applied load estimation, type of foundation and fixation and
vibrations transmitted by these constructions.

If the motor is supplied with leveling/alignment bolts, this must be considered in the base design.
& Please consider for the foundation dimensioning all stresses that are generated during the operation of

the driven load.
The user is responsible for the foundation designing and construction.

The foundation stresses can be calculated by using the following equations (see Figure 31):

grm-@ArT, /A
g rm+(@*T, /A

Where:

F, and F, = lateral stresses (N);

g = gravitational acceleration (9,8 m/s?);

m = motor weight (kg);

T, = breakdown torque (Nm);

A = distance between centerlines of mounting holes in feet or base of the machine (end view) (m).
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The motors may be mounted on:

Concrete bases: are most used for large-size motors (see Figure 31);
Metallic bases: are generally used for small-size motors (see Figure 32).

Figure 31 - Motor installed on a concrete base Figure 32 - Motor installed on a metallic base

The metallic and concrete bases may be fitted with a sliding system. These types of foundations are generally
used where the power transmission is achieved by belts and pulleys. This power transmission system is easier to
assemble/disassemble and allows the belt tension adjustment. Another important aspect of this foundation type
is the location of the base locking screws that must be diagonally opposite. The rail nearest the drive pulley is
placed in such a way that the positioning bolt is between the motor and the driven machine. The other rail must
be placed with the bolt on the opposite side (diagonally opposite), as shown in Figure 33.

To facilitate assembly, the bases may have the following features:

shoulders and/or recesses;

anchor bolts with loose plates;

bolts cast in the concrete;

leveling screws;

positioning screws;

steel & cast iron blocks, plates with flat surfaces.

Figure 33 - Motor installed on a sliding base

After completing the installation, it is recommended that all exposed machined surfaces are coated with a suitable
rust inhibitor.
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6.2 MOTOR MOUNTING

& Footless motors supplied with transportation devices, according to Figure 34, must have their devices
removed before starting the motor installation.

Figure 34 - Detail of transportation devices for footless motors.
6.2.1 Foot mounted motors

The drawings of the mounting hole dimensions for NEMA or IEC motors can be checked in the respective technical
catalog.

The motor must be correctly aligned and leveled with the driven machine. Incorrect alignment and leveling may
result in bearing damage, generate excessive vibration and even shaft distortion/breakage.

For more details, see section 6.5 and 6.6. The thread engagement length of the mounting bolt should be at least
1.5 times the bolt diameter. This thread engagement length should be evaluated in more severe applications and
increased accordingly.

Figure 35 shows the mounting system of a foot mounted motor indicating the minimum required thread engagement
length.

D
Figure 35 - Mounting system of a foot mounted motor

6.2.2 Flange mounted motors

The drawings of the flange mounting dimensions, IEC and NEMA flanges, can be checked in the technical catalog.
The coupling of the driven equipment to the motor flange must be properly dimensioned to ensure the required
concentricity of the assembly.

Depending on the flange type, the mounting can be performed from the motor to the driven equipment flange
(flange FF (IEC) or D (NEMA)) or from the driven equipment flange to the motor (flange C (DIN or NEMA).

For the mounting process from the driven equipment flange to the motor, you must consider the bolt length, flange
thickness and the thread depth of the motor flange.

If the motor flange has tapped through-holes, the length of the mounting bolts must not exceed the tapped
through-hole length of the motor flange, thus preventing damage to the winding head.

For flange mounting the thread engagement length of the mounting bolt should be at least 1.5 times the bolt
diameter. In severe applications, longer thread engagement length may be required.

In severe applications or if large motors are flange mounted, a foot or pad mounting may be required in addition
to the flange mounting (Figure 36). The motor must never be supported on its cooling fins.
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Figure 36 - Mounting method of flange mounted motors with a frame base support

Note:
When the liquid (for example oil) is likely to come into contact with the shaft seal, please contact your local WEG representative.

6.2.3 Pad mounted motors

Typically, this method of mounting is used in axial fans. The motor is fixed by tapped holes in the frame. The
dimensions of these tapped holes can be checked in the respective product catalog. The selection of the motor
mounting rods/bolts must consider the dimensions of the fan case, the installation base and the thread depth in
the motor frame.

The mounting rods and the fan case wall must be sufficiently stiff to prevent the transmission of excessive vibration
to the machine set (motor & fan). Figure 37 shows the pad mounting system.

Figure 37 - Mounting of the motor inside the cooling duct

6.3 BALANCING

Unbalanced machines generate vibration which can result in damage to the motor. WEG motors are dynamically
balanced with “half key” and without load (uncoupled). Special balancing quality level must be stated in the
Purchase Order.

The transmission elements, such as pulleys, couplings, etc., must be balanced with “half key” before
they are mounted on the motor shaft.

The balance quality grade meets the applicable standards for each product line.

The maximum balancing deviation must be recorded in the installation report.

6.4 COUPLINGS

Couplings are used to transmit the torque from the motor shaft to the shaft of the driven machine. The following
aspects must be considered when couplings are installed:

Use proper tools for coupling assembly & disassembly to avoid damages to the motor and bearings.
Whenever possible, use flexible couplings since they can absorb eventual residual misalignments during the
machine operation.

The maximum loads and speed limits informed in the coupling and motor manufacturer catalogs cannot be
exceeded.

Level and align the motor as specified in sections 6.5 and 6.6, respectively.
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Remove or fix the shaft key firmly when the motor is operated without coupling in order to prevent accidents.
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6.4.1 Direct coupling

Direct coupling is characterized when the Motor shaft is directly coupled to the shaft of the driven machine without
transmission elements. Whenever possible, use direct coupling due to lower cost, less space required for installation
and more safety against accidents.

& Do not use roller bearings for direct coupling unless sufficient radial load is expected.

6.4.2 Gearbox coupling

Gearbox coupling is typically used where speed reduction is required.
Make sure that shafts are perfectly aligned and strictly parallel (in case of straight spur gears) and in the right
meshing angle (in case of bevel and helical gears).

6.4.3 Pulley and belt coupling

Pulleys and belts are used when speed increase or reduction between motor the shaft and driven load is required.

Excessive belt tension will damage the bearings and cause unexpected accidents such as breakage of
the motor shaft.

& To prevent the buildup of static electricity in the belt drive system, use only properly grounded belts in
conductive construction.

6.4.4 Coupling of sleeve bearing motors

Motors designed with sleeve bearings must be operated with direct coupling to the driven machine or a
gearbox. Pulley and belts cannot be applied for a sleeve bearing motors.

Motors designed with sleeve bearings have 3 (three) marks on the shaft end. The center mark is the indication
of the magnetic center and the 2 (two) outside marks indicate the allowed limits of the rotor axial movement, as
shown in Figure 38.

The motor must be so coupled that during operation the arrow on the frame is placed over the central mark indicating
the rotor magnetic center. During start-up, or even during operation, the rotor may freely move between the two
outside marks when the driven machine exerts an axial load on the motor shaft. However, under no circumstance,
the motor can operate continuously with axial forces on the bearing.

Axial Clearance

Figure 38 - Axial clearance of motor designed with sleeve bearing

For coupling evaluation, consider the maximum axial bearing clearance as shown in Table 11.
The axial clearance of the driven machine and coupling influence the maximum bearing clearance.
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Table 11 - Clearance used for sleeve bearings

Bearing size Total axial clearance (mm)
9* 3+3=6
11* 4+4=8
14 5+5=10
18 75+75=15

* For Motors in accordance with APl 541, the total axial clearance is 12.7 mm

The sleeve bearings used by WEG were not designed to support axial load continuously.
Under no circumstance must the motor be operated continuously at its axial clearance limits.

6.5 LEVELING

The motor must be leveled to correct any deviations in flatness arising from the manufacturing process and the
material structure rearrangement. The leveling can be carried out by a leveling screw fixed on the motor foot or
on the flange or by means of thin compensation shims. After the leveling process, the leveling height between the
motor mounting base and the motor cannot exceed 0.1 mm.

If a metallic base is used to level the height of the motor shaft end and the shaft end of the driven machine, level
only the metallic base relating to the concrete base.

Record the maximum leveling deviations in the installation report.

6.6 ALIGNMENT

The correct alignment between the motor and the driven machine is one of the most important variables that extend
the useful service life of the motor. Incorrect coupling alignment generates high loads and vibrations reducing the
useful life of the bearings and even resulting in shaft breakages. Figure 39 illustrates the misalignment between
the motor and the driven machine.

Driven machine shaft

=

Motor shaft

Maximum
misalignment

\ j Driven machine 7
offset (mm) 2

\ Motor
\ offset (mm) 4

Figure 39 - Typical misalignment condition

Alignment procedures must be carried out using suitable tools and devices, such as dial gauge, laser alignment
instruments, etc. The motor shaft must be aligned axially and radially with the driven machine shaft.

The maximum allowed eccentricity for a complete shaft turn should not exceed 0.03 mm when alignment is
made with dial gauges, as shown in Figure 40. Ensure a gap between couplings to compensate for the thermal
expansion between the shafts as specified by the coupling manufacturer.

—

Parallel alignment Angular alignment
Figure 40 - Alignment with a dial gauge.

If the alignment is made by a laser instrument, please consider the instructions and recommendations provided
by the laser instrument manufacturer.
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The thermal expansion between the feet and the shaft center line of the motor can be approximately calculated by
AH = 0.08% x H, where AH is the shaft height thermal expansion (in mm) and H is the motor shaft height (in mm).
If the axially locked bearing is at the non-drive end of the motor, make sure that a continuous free axial movement
is possible between the coupling in order to permit thermal expansion of the motor shaft.

The expected axial thermal expansion of the shaft can be calculated by AL = 0.36% x H, where AL is the axial
thermal expansion (in mm) and H is the motor shaft height (in mm).

The alignment should be checked at ambient temperature with a machine at operating temperature.

& The coupling alignment must be checked periodically.

Pulley and belt couplings must be so aligned that the driver pulley center lies in the same plane of the driven pulley
center and the motor shaft and the shaft of the driven machine are perfectly parallel.

After completing the alignment procedures, ensure that mounting devices do not change the motor and machine
alignment and leveling resulting in machine damage during operation.

It is recommended to record the maximum alignment deviation in the Installation Report.

6.7 CONNECTION OF OIL LUBRICATED OR OIL MIST LUBRICATED MOTORS

When oil lubricated or oil mist lubricated motors are installed, connect the existing lubricant tubes (oil inlet and oil
outlet tubes and motor drain tube), as shown in Figure 41. The lubrication system must ensure continuous oil flow
through the bearings as specified by the manufacturer of the installed lubrication system.

<«—Inlet

—>»Drain
Outlet l

Figure 41 - Oil supply and drain system of oil lubricated or oil mist lubricated motors
6.8 CONNECTION OF THE COOLING WATER SYSTEM

When water cooled motors are installed, connect the water inlet and outlet tubes to ensure proper motor cooling.
According to item 7.2, ensure correct cooling water flow rate and water temperature in the motor cooling system.

6.9 ELECTRICAL CONNECTION

Consider the rated motor current, service factor, starting current, environmental and installation conditions,
maximum voltage drop, etc. to select appropriate power supply cables and switching and protection devices.
All motors must be installed with overload protection systems. Three-phase motors should be fitted with phase
fault protection systems.

& Before connecting the motor, check if the power supply voltage and the frequency comply with the motor

nameplate data. All wiring must be made according to the connection diagram on the motor nameplate.
Please consider the connection diagrams in Table 12 as the reference value.

To prevent accidents, check if the motor has been solidly grounded in accordance with the applicable standards.
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Table 12 - Typical connection diagram for three-phase motors.
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Configuration Quantity of Leads | Type of connection Connection diagram
1 2 3
3 - T7F
L1 L2 L3
6 o4 o5 | o6 o4 o5
6 A-Y I1 Iz Is o1 02 03
L1 L2 L3 | L1 L2 L3
A Y
4 5 6 4 5 .6
7 o8 00| o7 L8 le
YY-Y i1 2 ia o1 02 o3
L1 L2 L3 | L1 L2 L3
Y
9 Yy
4 5 16 4 5 6
: Dﬁaﬁg 7Bl
Single Speed AA - A 1 b2 43 ol 02 o3
1 L2 L3 1 L2 L3
M A
1 12i>10 §11812810 | [o21012510| 11812510
%%4 6556 b4 E}E}Lf 25 56 j:4
8097 |08 09 o7 809 (67 | 08 69 67
AA-YY -A-Y 20381 [12033 01 [ 525351 | 02 03 of
121301 |[L2L3L1 | L2L31L1|L2L3L1
JAVAY YY A Y
12 PART-WINDING WYE-DELTA
START RUN START RUN
A - PWS fzfoiﬂ 12610011 | 012 10611 | 612610 011
7 48 49 | 47 08 49 6 14 15 |46 {4 U5
Part-winding start 6 e s s 17_%19 208 I
i1i2$3 192 03 $1$2$3 192 ¢3
L1123 L1213 | L1 L2L3 L1L2L3
4 5 6 4 5 86
O O O
YY-Y 1.2 3 |j1 2 D3’:|
Variable Torque 1 L2 13 U1 L2 (3
Y Lowspeep Y HIGH SPEED
4 5 6 4 5 6
o O O
6 A-YY 1 2 3 |j1 2 D:«;’:I
Constant Torque U1 :i)z 53 2 13
Bl Spses A owspeep Y'Y HIGH SPEED
Dahlander 58 d 8
YY - A Ij1 2 De,’:l 1.2 3
Constant Output 1 12 13 31 Fz |_?3
YY Lowspeep A HicH sPEED
7 8 .9 7.8 9 7 8 9
1 ]2 |3 1.2 3 1 2 3
4|56 4 5 6 45| 6
9 A-Y-YY o e O I A e 1
AL1L2L vy L1L2L3 [y L1L2L3
LOW SPEED | HIGH SPEED 2-’}';;-;32
A
Double Speed
Double Winding ® : L1 L2 L3 112 13
LOW SPEED HIGH SPEED
Table 13 - Equivalent table for lead identification
Equivalent table for lead identification
Lead identification on the wiring diagram 1 2 3 4 5] 6 7 8 9 10 11 12
Single Speed NEMA MG 1 Part 2 T | T2 | T3 | T4 | T6 | T6 | T7 | T8 | T9 | T10 | T11 | T12
9'e=p IEC 60034-8 UT | VI Wi U2 Ve w2 |U3|Vva|wa|u4| va|wa
Double Speed NEMA MG 1 Part 2" WU [V | 1IW | 2U | 2V | 2W | BU | 8V | BW | 4U | 4V | 4W
(Dahlander /
Double Winding) |IEC 60034-8 U | 1V | 1W | 2U | 2V | 2W | 3U | 3V | BW | 4U | 4V | 4W

1) NEMA MG 1 Part 2 defines T1 to T12 for two or more winding, however, WEG adopts 1U to 4W.
Connect the motor properly to the power supply by means of safe and permanent contacts.
The grounding connectors are provided inside the terminal box and on the motor frame. Upon request, grounding
terminals may be also provided on the motor feet. According to IEC 60079-0, the grounding cable must have a
cross-section area of at least 4 mm2.

When connectors are used, all wires of the stranded cable must be properly inserted and fixed inside
the connector.
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If motors are supplied without terminal blocks, insulate the cable terminals with suitable insulation material that
meets the power supply voltage and the insulation class indicated on the motor nameplate. The connection must
be made outside the hazardous area or protected by a standardized type of protection.

Ensure correct tightening torque for the power cable, grounding connections, cable-glands and the plugs as
specified in Table 41 and Table 42.

The clearance distance (see Figure 42) between non-insulated live parts with each other and between grounded
parts must be as indicated in Table 14.

Clearance distance c
Q\ = 2]

[ N
Clearance distance

Figure 42 - Clearance distance representation

Table 14 - Minimum clearance distance (mm) x supply voltage.

Minimum clearance distance (mm) x type of protection
Ex ec
Voltage Ex eb Ex db
Ex db eb Ex tb
Ex tc
U<440V 6 4
440 <U <690V 10 o1
690 < U < 1000 V 14 8
1000 < U <6900 V 60 45
6900 < U < 11000 V 100 70
11000<U =< 16500 V - 105

& Even when the motor is off, dangerous voltages may be present inside the terminal box used for the space
heater supply or winding energization when the winding is used as a heating element.

Motor capacitors will hold a charge even after the power has been cut off. Do not touch the capacitors
and/or motor terminals, before discharging the capacitors completely. For Magnet and WQuattro motors, even
when the motor is disconnected from the power supply, there may be voltage in the motor’s terminals if the
rotor moves.

After the motor connection has been completed, ensure that no tool or foreign body has been left inside
the terminal box.

The thread types and sizes for cable inlet are specified in Table 15 and Table 16.
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Table 15 - Thread dimensions for inlet power cables.

[0Eq

Frame Threads for power cables
IEC NEMA Pg NPT/Rp/Gk Metric
- EX61G - 1/2" -
63
71 Pg11 1/4"
80 143/5 Pg13.5 1/2" mgg
90 Pg16 3/4"
100
Pgi1 .

112 182/4 Pg13.5 ;4,, m;g
132 213/5 Pg16 {0 M32
Pg21
Pg11

Pg%S.S 1/2" VAT
160 254/6 Pg16 3/4 M25
180 284/6 P21 1 M32
200 324/6 9 . M40
Pg29 11/ M50
Pg36
364/5
404/5
444/5
225 445/7
250 447/9
280 L447/9 1" mg
315 504/5 Pg29 11/2" M50
355 5008 Pg36 2" M63
400 586/7 Pg42 21/2" M72
450 588/9 Pg48 3" M75
500 5800 4" M80
560 6800
630 7000
8000
8800
9600

Note: explosion-proof motors are supplied with Metric or NPT threads only.

Table 16 - Thread dimensions for accessory cable inlet.

Frame Threads for accessory cables
IEC NEMA Pg NPT/Rp/Gk Metric
Pg11 1/4" M20
Pg13.5 172" M25
Al Al Pg16 3/4" M32
Pg21 1" M40

Note: explosion-proof motors are supplied with Metric or NPT threads only.

& Take the required measures in order to ensure the type of protection of enclosure (Ex), the equipment
protection level (EPL) and the degree of protection (IP) indicated on the motor nameplate:

- Not-used cable inlet holes in the terminal boxes must be properly closed with certified plugs;
- components supplied loose (for example, terminal boxes mounted separately) must be properly closed and
sealed.
The cable entries used must be fitted with components (such as, cable glands and conduits) that meet the
applicable standards and regulations for each country. For “Ex db” motors, the conduit entries are permitted
only for electrical equipment of group II.

& If the motor is fitted with accessories, such as brakes and forced cooling systems, these devices must
be connected to the power supply according to the information provided on their nameplates and with
special care as indicated above.

All protection devices, including overcurrent protection, must be set according to the rated machine conditions.
These protection devices must protect the machine against short circuit, phase fault or locked rotor condition.
The motor protection devices intended for use in hazardous areas must be set according to the applicable standards.
Delta connected motors must be protected against phase fault. To do that, connect the overload relay in series
to the winding phases and set it to 0.58 times the rated current.

Check the direction of rotation of the motor shaft. If there is no limitation for the use of unidirectional fans, the shaft
rotation direction can be changed by reversing any two of the phase connections. For single-phase motor, check
the connection diagram indicated on the motor nameplate.
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6.10 CONNECTION OF THE THERMAL PROTECTION DEVICES

If the motor is supplied with temperature monitoring devices, such as thermostat, thermistors, automatic thermal
protectors, Pt-100 (RTD), etc., their connection must be done to the corresponding control devices as specified
on the accessory nameplates. The non-compliance with this procedure may void the product warranty and cause
serious material damages.

For “Ex ec”, “Ex db” or “Ex db eb” and “Ex tb” or “Ex t¢” motors: all thermal protections (RTDs, bimetal thermal
protectors and thermistors for stator protection) used in the motor protection circuit can be connected via a
standard industrial controller located in a safe area.

For “Ex eb” motors: all thermal protections (RTDs, bimetal thermal protectors and thermistors for stator protection)
used in the motor protection circuit must be separately protected by the use of an intrinsic safety supply that
ensures the minimum EPL Gb level of protection.

& For Class | & Il Division 1 motors and/or motors driven by frequency inverters, the use of the thermal
protection is mandatory (except for temperature classes T2B or higher).
For Division 2 or non-hazardous areas, the use of the thermal protection is optional.

Do not apply test voltage above 2.5 V on thermistors and current above 1 mA on RTDs (Pt-100) according
to IEC 60751 standard.

Figure 43 and Figure 44 show the connection diagram of the bimetal thermal protector (thermostats) and thermistors,
respectively.

o &8 o =%
Qvertemperoture Motor termicamente P T, Mt beritis t
protected motor protegido com U;er\entp_rcu‘r. GRQF SREMICOMENS
with thermostots termostalos protected motor protegide com

with thermistors termistores
Motor thermisch  Motor termicomente st
durch thermostots protegido con Motor thetmusc-h Molor.leu?\l\_-?meme
geschuetzt termostotos durch thermisioren  protegido con
geschuetzt termistores
LT L2713
Stop switch LY L2 L3
00 |
RATED CURRENT i
VOLTAGE(V) (A) /\,
110-120 3.00 / i
g R (S L o
430-48 75 P L
THERMOSTATS LEADS 550-600 0.80 ) YNR«‘T!(\H-::;. 4 S
o A |
\ A it /
Figure 43 - Connection of the bimetal thermal protectors (thermostats) Figure 44 - Thermistor connection

In applications with protection by increased safety “Ex eb”, the protection device, in case of overload or locked
rotor, must trip with time delay based on the current along with monitoring the three external leads. The time “t.”
indicated on the motor nameplate should not be exceeded.

If motors with protection by increased safety “Ex eb” are submitted to acceleration time > 1.7x time-“t.”, they must
be protected by protection devices against overcurrent.

Table 17 - Maximum activation temperature of the thermal protection.

Marking for hazardous Hazardous area where Max. operating temperature (°C)
Component area on the motor the equipment will be
P unp wi Alarm Tripping
nameplate installed
Ex db Ex db 130 150
Ex ec Ex ec 130 165
Ex tb Ex tb
Ex tc Ex tc 120 140
Ex eb Ex eb - 110
- Ex ec 140 155
Winding Exec + Extc Exto - 140
Ex db 140 150
Exdb + Extb Exib - 140
Class | Div. 1 Class | Div. 1 130 150
Class | Div. 2 Class | Div. 2 130 155
Class Il Div. 1 Class Il Div. 1 120 140
Bearing All All 110 120

Notes:

1) The number and type of the installed protection devices are stated on the accessory nameplate of the motor.

2) If the motor is supplied with calibrated resistance, (for example, Pt-100), the motor monitoring system must be set according to the
operating temperatures indicated in Table 17.
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The non-isolated part of the accessory cables should not exceed 1 mm up to the connector as shown in Figure 45.

Figure 45 - Connection of the accessory cables to the connector.

6.11 RESISTANCE TEMPERATURE DETECTORS (PT-100)

The RTDs (Pt-100) are made of materials, whose resistance depends on the temperature variation, the intrinsic
property of some materials (usually platinum, nickel or copper), calibrated resistance. Its operation is based on
the principle that the electric resistance of a metallic conductor varies linearly with the temperature, thus allowing
continuous monitoring of the motor warm-up through the controller display ensuring a high level of precision and
answer stability. These devices are widely used for measuring temperatures in various industry sectors.

In general, these devices are used in installations where precise temperature control is required, for example, an
installation for irregular or intermittent duty.

The same detector may be used for alarm and tripping purposes.

Table 18 and Figure 47 show the equivalence between the Pt-100 resistance and the temperature. The Figure 46
shows the connection of a winding Pt-100.

4 DETECTOR DE TEMPERATURA NO ENROLAMENTO
WINDING TEMPERATURE DETECTOR
PT-100 n

©

1RT1 1RT2 1RT2 2RT1 2RT2 2RT2 3RT1 3RT2 3RT2

©

L 4RT1 4RT2 4RT2 5RT1 5RT2 5RT2 6RT1 6RT2 6RT2 )

Figure 46 - Connection of winding Pt-100
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°C Q °C Q °C Q °C Q °C Q
-29 88.617 17 106.627 63 124.390 109 141.908 155 169.180
-28 89.011 18 107.016 64 124.774 110 142.286 156 159.553
-27 89.405 19 107.404 65 125.157 111 142.664 157 159.926
-26 89.799 20 107.793 66 125.540 112 143.042 158 160.298
-25 90.193 21 108.181 67 125.923 113 143.420 159 160.671
-24 90.587 22 108.570 68 126.306 114 143.797 160 161.043
-23 90.980 23 108.958 69 126.689 115 144175 161 161.415
-22 91.374 24 109.346 70 127.072 116 144.552 162 161.787
-21 91.767 25 109.734 71 127.454 117 144.930 163 162159
-20 92.160 26 110.122 72 127.837 118 145.307 164 162.531
-19 92.553 27 110.509 73 128.219 119 145.684 165 162.903
-18 92.946 28 110.897 74 128.602 120 146.061 166 163.274
-17 93.339 29 111.284 75 128.984 121 146.438 167 163.646
-16 93.732 30 111.672 76 129.366 122 146.814 168 164.017
-15 94125 31 112.059 77 129.748 1238 147191 169 164.388
-14 94.517 32 112.446 78 130.130 124 147.567 170 164.760
-13 94.910 33 112.833 79 130.511 125 147.944 171 165.131
-12 95.302 34 113.220 80 130.893 126 148.320 172 165.501
-1 95.694 35 113.607 81 131.274 127 148.696 178 165.872
-10 96.086 36 113.994 82 131.656 128 149.072 174 166.243
-9 96.478 37 114.380 83 132.037 129 149.448 175 166.613
-8 96.870 38 114.767 84 132.418 130 149.824 176 166.984
-7 97.262 39 115153 85 132.799 131 150.199 177 167.354
-6 97.653 40 115.539 86 133.180 132 160.575 178 167.724
-5 98.045 41 115.925 87 133.561 133 150.950 179 168.095
-4 98.436 42 116.311 88 133.941 134 151.326 180 168.465
-3 98.827 43 116.697 89 134.322 135 151.701 181 168.834
-2 99.218 44 117.083 90 134.702 136 152.076 182 169.204
-1 99.609 45 117.469 91 135.083 137 152.451 183 169.574
0 100.000 46 117.854 92 135.463 138 152.826 184 169.943
1 100.391 a7 118.240 93 135.843 139 1563.200 185 170.313
2 100.781 48 118.625 94 136.223 140 163.575 186 170.682
3 101.172 49 119.010 95 136.603 141 153.950 187 171.051
4 101.562 50 119.395 96 136.982 142 164.324 188 171.420
5 101.953 51 119.780 97 137.362 143 154.698 189 171.789
6 102.343 52 120.165 98 137.741 144 155.072 190 172.158
7 102.733 53 120.550 99 138.121 145 155.446 191 172.527
8 103.123 54 120.934 100 138.500 146 155.820 192 172.895
9 103.513 55 121.319 101 138.879 147 156.194 193 173.264
10 108.902 56 121.703 102 139.258 148 156.568 194 173.632
1 104.292 57 122.087 103 139.637 149 156.941 195 174.000
12 104.681 58 122.471 104 140.016 150 1657.315 196 174.368
13 105.071 59 122.855 105 140.395 151 157.688 197 174.736
14 105.460 60 123.239 106 140.773 152 158.061 198 175.104
15 105.849 61 1238.623 107 141152 153 158.435 199 175.472
16 106.238 62 124.007 108 141.530 154 158.808 200 175.840
175 -
170 AT
165
160 =
185 e /
1= P
E s
6 140
\é 135 ]
130 %
§ 125 — — -
% 120 7
% 15 P
110 e
105 L]
100
95
90 L=
8s
80

Manual of Electric Motors

Temperature (°C)

Figure 47 - Ohmic resistance of the Pt-100 x temperature



www.weg.net ﬁg

6.12 CONNECTION OF THE SPACE HEATERS

Before switching ON the space heaters, check if the space heaters connection has been made according to the

connection diagram shown on the space heater nameplate. For motors supplied with dual voltage space heaters

(110-127/220-240 V), see Figure 48.

4 SPACE HEATER / STILLSTANDHEIZUNG )
RESISTENCIA CALEFACTORA / AQUECIMENTO

110-127V me:z] 220-240 V
L1 2l U L2

SPACE HEATER MUST BE SWITCHED OFF WHEN MOTOR IS RUNNING
k DESLIGAR RESISTENCIA AO LIGAR O MOTOR j

Figure 48 - Dual voltage space heater connection.

& The space heaters should never be energized when the motor is in operation.

6.13 STARTING METHODS

Whenever possible, the motor starting must be Direct On Line (DOL) at rated voltage. This is the most simple and
feasible starting method. However, it must only be applied when the starting current does not affect the power
supply. Please consider the local electric utility regulations when installing a motor.

High inrush current may result in:

a) high voltage drop in the power supply line creating unacceptable line disturbance on the distribution system; b)
requiring oversized protection system (cables and contactor) increasing the installation costs.

If DOL starting is not allowed due to the reasons mentioned above, an indirect starting method compatible with
the load and motor voltage to reduce the starting current may be used.

If reduced voltage starters are used for starting, the motor starting torque will also be reduced.

Table 19 shows the possible indirect starting methods that can be used depending on the number of the motor
leads.

Table 19 - Starting method x number of motor leads.

Number of leads Possible starting methods

Autotransformer

8 leads Soft-starter

Star-Delta
6 leads Autotransformer
Soft-Starter

Star-Delta
Series/Parallel
9 leads Part Winding
Autotransformer

Soft-Starter

Star-Delta
Series/Parallel
12 leads Part Winding
Autotransformer

Soft-Starter

Table 20 shows examples of possible indirect starting methods to be used according to the voltage indicated on
the motor nameplate and the power supply voltage.

Table 20 - Starting methods x voltage

Operating _ Autotransformer Part Winding Starting by series/ Starting by

S R voltage Al Starting Starting parallel switch soft-starter
220V YES YES NO NO YES
220/380V 380V NO YES NO NO YES
220V NO YES YES YES YES
Falen O 440V NO YES NO NO YES
230V NO YES YES YES YES
230/460V 460 V NO YES NO NO YES
380/660 V 380V YES YES NO NO YES
220V YES YES YES YES YES
220/380/440 V 380V NO YES YES YES YES
440V YES YES NO NO YES

The starting by frequency inverter may be another starting method to avoid overloading the power supply line.
For more information about the motor control by frequency inverter, see item 6.14.
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6.14 MOTORS DRIVEN BY FREQUENCY INVERTER

The operation with frequency inverter must be stated in the Purchase Order since this drive type may
require some changes in the motor design.

Magnet Motors must only be driven by frequency inverter. The WQuattro line motors must be started

& Motors driven by frequency inverters must have their winding thermal protections connected.
& direct-on-line (DOL) or driven by a frequency inverter in scalar mode.

The frequency inverter used to drive motors up to 690 V must be fitted with Pulse With Modulation (PWM) with
vector control.

Motors driven by frequency inverters have an additional nameplate fixed on the motor frame indicating the Service
Factor, inverter type, frame size, and/or load type (constant or variable torque) as a function of the speed range
and motor torque.

When a motor is driven by a frequency inverter at lower frequencies than the rated frequency, you must reduce the
motor torque to prevent motor overheating. The torque reduction (derating torque) can be found in item 6.4 of the
“Technical Guidelines for Induction Motors driven by PWM Frequency inverters” available on the site www.weg.net.
If the motor is operated above the rated frequency, please note:

That the motor must be operated at the constant output;

That the motor can supply max. 95% of its rated output;

Do not exceed the maximum speed and please consider:
max. operating frequency informed on the additional nameplate;
mechanical speed limit of the motor.

The “Ex ec” motor line driven by frequency inverter (used in Zone 2 — presence of gas) can be operated up to the
limit of the Temperature Class T3 (200 °C).
The “Ex tc” and “Ex tb” motor line driven by frequency inverter (used in Zone 22 and Zone 21 - in the presence of
combustible dust) can be operated up to the temperature limit of 125 °C.
For Magnet motors driven by non-WEG inverters, in addition to the speed limit stated in the motor data sheet, the
maximum permitted speed limit must be checked to avoid burning the inverter in the event of a power failure. It
should be considered according to the equation below:

RPM,,,. = 0.9 *V,

rmsMax

ke

* 1000

Being,
RPM, .. — Maximum speed allowed to avoid burning the inverter in the event of a power failure in [RPM].
V. msiax — Maximum input rms voltage of the inverter, as informed by the inverter manufacturer in [V].

ke — Parameter informed on the nameplate and in the motor data sheet in [V / kRPM].

Information on the selection of the power cables between the frequency inverter and the motor can be found in
item 6.8 of the “Technical Guidelines for Induction Motors driven by PWM Frequency inverters” available at www.
weg.net.

6.14.1 Use of dV/dt filter

6.14.1.1 Motor with enameled round wire

Motors designed for rated voltages up to 690 V, when driven by frequency inverter, do not require the use of dV/
dT filters, provided that following criteria are considered.

Table 21 - Criteria for the selection of motors with round enameled wire when driven by frequency inverter

Criteria for the selection of motors with round enameled wire when driven by frequency inverter
Peak voltage at the dv/dt Inverter MTBP 2 Time between

Motor rated votage 12

motor terminals (max)

inverter output (max)

Rise Time 2 (min.)

pulses (min)

Vnom < 460 V <1600V < 5200 V/us
460 < Vnom < 575V <2000V < 6500 V/us >0,1 s >6us
575 < Vnom < 1000 V <2400V < 7800 V/us

Notes:

1. For the application of dual voltage motors, for example 380/660 V, consider the lower voltage (380 V).
2. Information supplied by the inverter manufacturer.
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6.14.1.2 Motor with prewound coils

Motors with pre-wounded coils (medium and high voltage motors regardless of frame sizes, and low voltage
motors from IEC 500 / NEMA 800 frame on), designed for the use with frequency inverters, do not require the
use of filters, provided they comply with the criteria in Table 22.

Table 22 - Criteria to be considered when using the motor with pre-wounded coils to be driven by frequency inverters

o . Turn to turn insulation (phase-phase) Phase-ground insulation
e o
Motor rated voltage mo!(;zlation Peak voltage at the | dV/dt at the motor | Peak voltage at the | dV/dt at the motor
motor terminals terminals motor terminals terminals
Sinusoidal <5900V < 500 V/us <3400V < 500 V/us
690 < Vnom < 4160 V
PWM <9300V < 2700 V/us <5400V < 2700 V/us
Sinusoidal <9300V < 500 V/us <5400V < 500 V/us
4160 < Vnom < 6600 V
PWM < 14000 V < 1500 V/ps <8000V < 1500 V/us

6.14.2 Bearing insulation

Only the motors in IEC frame size 400 (NEMA 680) and larger are supplied, as standard, with insulated bearing.
If the motor must be driven by frequency inverter, insulate the bearing according to Table 23.

Table 23 - Recommendation on the bearing insulation for inverter driven motors

Frame size Recommendation
IEC 315 and 355
NEMA L447/9, 504/5, 5006/7/8, 5009/10/11, 586/7, 5807/8/9, One bearing is isolated
5810/11/12 and 588/9

|IEC 400 and higher

NEMA 680 and higher NDE-bearing is isolated

& The shaft grounding system for explosion-proof motors can be used only inside the enclosure. For other
types of protection, the shaft grounding system is not allowed.

6.14.3 Switching Frequency

The minimum inverter switching frequency must not be lower than 2 kHz and should not exceed 5 kHz.
& The non-compliance with the criteria and recommendations indicated in this manual may void the product
warranty.

& The use of sparking components, such as grounding brushes, is not allowed in explosive atmospheres.
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6.14.4 Mechanical speed limitation

Table 24 shows the maximum speeds allowed for motors driven by frequency inverter. For Magnet motors, see
the motor’s data sheet or contact WEG.

Table 24 - Maximum motor speed (in rom).

Frame size DE-bearing Maximum speed for
IEC NEMA standard motors
6201
6202
63-90 143/5 6203 10400
6204
6205
100 - 6206 8800
6207 7600
112 182/4
6307 6800
132 213/5 6308 6000
160 254/6 6309 5300
180 284/6 6311 4400
200 324/6 6312 4200
6314 3600
6315 3600
6316 3200
6218 3600
6319 3000
225-630 364/5-9610 6220 3600
6320 2200
6322 1900
6324 1800
6328 1800
6330 1800

Note:

To select the maximum allowed motor speed, consider the motor torque derating curve and the maximum operating frequency stated on
the product certificate.

For more information on the application of frequency inverters, contact WEG or check the “Technical Guidelines
for Induction Motors driven by PWM Frequency inverters” available at www.weg.net.

7. COMMISSIONING

7.1 INITIAL START-UP

After finishing the installation procedures and before starting the motor for the first time or after a long period
without operation, the following items must be checked:

If the nameplate data (voltage, current, connection diagram, degree of protection, type of protection, cooling
system, service factor, etc.) meet the application requirements.

If the machine set (motor + driven machine) has been mounted and aligned correctly.

If the motor driving system ensures that the motor speed does not exceed the max. allowed speed indicated
in Table 24.

Measure the winding insulation resistance, making sure it complies with the specified values in item 5.4.
Check the motor rotation direction.

Inspect the motor terminal box for damage and ensure that it is clean and dry and all contacts are rust-free, the
seals are in perfect operating conditions and all unused threaded holes are properly closed thus ensuring the
degree of protection and the type of protection of the motor indicated on the motor nameplate.

Check if the motor wiring connections, including grounding and auxiliary equipment connection, have been
carried out properly and are in accordance with the recommendations in item 6.9.

Check the operating conditions of the installed auxiliary devices (brake, encoder, thermal protection device,
forced cooling system, etc.).

Check the bearings operating conditions. If the motors are stored and/or installed for more than two years without
running, it is recommended to change the bearings or to remove, wash, inspect and relubricate them before
the motor is started. If the motor is stored and/or installed according to the recommendations described in item
5.3, lubricate the bearings as described in item 8.2. For the bearing condition evaluation, it is recommended to
use of the vibration analysis techniques: Envelope Analysis or Demodulation Analysis.

When motors are fitted with sleeve bearings, ensure:
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correct oil level for the sleeve bearing. The oil level should be in the center of the sight glass (see Figure 37);
that the motor is not started or operated with axial or radial loads;
that if the motor is stored for a period equal or longer than the oil change interval, the oil must be changed
before starting the motor.
Inspect the capacitor operating condition, if any. If motors are installed for more than two years, but were never
commissioned, it is recommended to change the start capacitors since they lose their operating characteristics.
Ensure that the air inlet and outlet opening are not blocked. The minimum clearance to the nearest wall (L)
should be at least ¥ of the fan cover diameter (D), see Figure 49. The intake air temperature must be at ambient
temperature.

Figure 49 - Minimum clearance to the wall

Please consider the minimum distances shown in Table 25 as the reference value.

Table 25 - Minimum distance between the fan cover and wall

Frame size Distance between the fan cover and the wall (L)

IEC NEMA mm inches
63 - 25 0.96
71 - 26 1.02
80 - 30 118
90 143/5 33 1.30
100 - 36 1.43
112 182/4 4 1.61
132 213/5 50 1.98
160 254/6 65 2.56
180 284/6 68 2.66
200 324/6 78 3.08
225 364/5
250 404/5 85 835

444/5
280 445/7 108 4.23

447/9

L447/9

504/5
315 5006/7/8 122 4.80

5009/10/11

586/7

588/9
355 5807/8/9 136 585

5810/11/12
6806/7/8

400 6809/10/11 147 579
450 7006/10 159 6.26
500 8006/10 171 6.73
560 8806/10 185 7.28
630 9606/10 200 7.87

Ensure the correct water flow rate and water temperature when water cooled motors are used. See item 7.2.
Ensure that all rotating parts, such as pulleys, couplings, external fans, shaft, etc. are protected against accidental
contact.
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Other tests and inspections not included in the manual may be required, depending on the specific installation,
application and/or motor characteristics.
After all previous inspections have been carried out, proceed as follows to start the motor:

Start the motor on no-load (if possible) and check the motor direction of rotation. Check for the presence of any
abnormal noise, vibration or other abnormal operating conditions.

Ensure the motor starts smoothly. If any abnormal operating condition is noticed, switch off the motor, check
the assembly system and connections before the motor is started again.

If excessive vibrations are noticed, check if the motor mounting bolts are well tightened or if the vibrations are
not generated and transmitted from adjacent installed equipment. Check the motor vibration periodically and
ensure that the vibration limits are as specified in item 7.2.1.

Start the motor at rated load during a short time and compare the operating current with the rated current
indicated on the nameplate.

Continue to measure the following motor variables until thermal equilibrium is reached: current, voltage, bearing
and motor frame temperature, vibration and noise levels.

Record the measured current and voltage values on the Installation Report for future comparisons.

As induction motors have high inrush currents during start-up, the acceleration of high inertia load requires an
extended starting time to reach full speed resulting in fast motor temperature rise. Successive starts within short
intervals will result in winding temperature increases and can lead to physical insulation damage reducing the
useful life of the insulation system. If the duty S1 is specified on the motor nameplate, this means that the motor
has been designed for:

two successive starts: first start from the cold condition, i. e., the motor windings are at room temperature and
the second start immediately after the motor stops.
one start from the hot condition, i. e., the motor windings are at rated temperature.

The Troubleshooting Chart in Section 10 provides a basic list of unusual cases that may occur during motor
operation with the respective corrective actions.

7.2 OPERATING CONDITIONS

Unless otherwise stated in the Purchase Order, electric motors are designed and built to be operated at altitudes up
to 1000 meters above sea level and in a temperature range from -20 °C to +40 °C. Any deviation from the normal
condition of motor operation must be stated on the motor nameplate. Some components must be changed if the
ambient temperature is different from the specified one. Please contact WEG to check the required special features.
For operating temperatures and altitudes differing from those above, the factors indicated in Table 26 must be
applied to the nominal motor power rating in order to determine the derated available output (Pmax = Pnom x
correction factor).

Table 26 - Correction factors for altitude and ambient temperature.

Altitude (m)
1500 2000 2500 3000 3500 4000 4500 5000
0.97 0.92 0.88
0.98 0.94 0.90 0.86
1.00 0.95 0.91 0.87 0.83
1.00 0.95 0.93 0.89 0.85 0.81
1.00 0.96 0.92 0.90 0.86 0.82 0.78

0.88 0.84

Motors installed inside enclosures (cubicles) must be ensured an air renewal rate in the order of one cubic meter
per second for each 100 kW installed power or fraction of installed power. Totally Enclosed Air Over motors - TEAO
(fan and exhaust/smoke extraction) are supplied without cooling fan and the manufacturer of the driven machine
is responsible for sufficient motor cooling. If no minimum required air speed between motor fins is indicated on
the motor nameplate, ensure the air speed indicated in Table 27 is provided. The values shown in Table 27 are
valid for 60 Hz motors. To obtain the minimum air speed for 50 Hz motors, multiply the values in table by 0.83.
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Table 27 - Minimum required air speed between motor fins (metres/second).

Frame Poles
IEC NEMA 2 4 8
63 to 90 143/5 13 7 5 4
100 to 132 182/4 to 213/5 18 12 6
160 to 200 254/6 to 324/6 20 15 10 7
22510 280 364/5 to 444/5 22 20 15 12
315 to 450 445/7 to 7009/10 25 25 20 15

The voltage and frequency variations may affect the performance characteristics and the electromagnetic
compatibility of the motor. The power supply variations should not exceed the values specified in the applicable
standards. Examples:

ABNT NBR 17094 - Parts 1 and 2. The motor has been designed to supply the rated torque for a combined
variation in voltage and frequency:

Zone A: £5% of the rated voltage and +2% of the rated frequency.

Zone B: £10% of the rated voltage and +3% -5% of the rated frequency.

When operated continuously in Zone A or B, the motor may show performance variations and the operating
temperature may increase considerably. These performance variations will be higher in Zone B. Thus it is not
recommended to operate the motor in Zone B during extended periods.

IEC 60034-1. The motor has been designed to supply the rated torque for combined variation in voltage and
frequency:

Zone A: £5% of the rated voltage and +2% of the rated frequency.

Zone B: £10% of the rated voltage and +3% -5% of the rated frequency.

When operated continuously in Zone A or B, the motor may show performance variations and the operating
temperature may increase considerably. These performance variations will be higher in Zone B. Thus it is not
recommended to operate the motor in Zone B during extended periods. For multi-voltage motors (example 380-
415/660 V), a +5% voltage variation from the rated voltage is allowed.

NEMA MG 1 Part 12. The motor has been designed to be operated in one of the following variations:
+10% of the rated voltage, with rated frequency;
+5% of the rated frequency, with rated voltage;
A combined variation in voltage and frequency of +10%, provided the frequency variation does not exceed +5%.

If the motor is cooled by ambient air, clean the air inlet and outlet openings and cooling fins at regular intervals
to ensure a free airflow over the frame surface. The hot air should never be returned to the motor. The cooling
air must be at room temperature limited to the temperature range indicated on the motor nameplate (if no room
temperature is specified, please consider a temperature range between -20 °C and +40 °C).

Table 28 shows the minimum required water flow for water-cooled motors considering the different frame sizes
and the maximum allowed temperature rise of the cooling water after circulating through the motor. The inlet water
temperature should not exceed 40 °C.

Table 28 - Minimum required water flow and the maximum allowed temperature rise of the cooling water after circulating through the

motor
Frame size Flow rate Maximum allowed water

IEC NEMA (litres/minute) temperature rise (°C)
180 284/6 12 5
200 324/6 12 o)
225 364/5 12 5
250 404/5 12 5)

444/5
280 445/7 15 6

447/9
315 504/5 16 6

586/7
355 588/9 25 6

For W60 motors, please see the nameplate at heat-exchanger.

Motors fitted with oil mist lubrication systems can be operated continuously for a maximum of one hour after the
failure of the oil pumping system.

Considering the sun’s heat increases the operating temperature, externally mounted motors must always be
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protected from direct sunlight exposure.

Each and every deviation from the normal operating condition (tripping of the thermal protection, noise and vibration
level increase, temperature and current rise) should be investigated and corrected by WEG Authorized Service
Centers for explosive atmospheres.

& Motors fitted with cylindrical roller bearings require a minimum radial load to ensure normal operation.
For information regarding the radial preload, please contact WEG.

7.2.1 Limits of vibration

The vibration severity is the maximum vibration value measured at all positions and in all directions as recommended
in the standard IEC 60034-14. Table 29 specifies the limits of the maximum vibrations magnitudes according to
standard IEC 60034-14 for shaft heights IEC 56 to 400, for vibrations grades A and B. The vibration severity limits
in Table 29 are given as RMS values (Root Mean Square values or effective values) of the vibration speed in mm/s
measured in free suspension condition.

Table 29 - Limits of maximum vibration magnitude according to standard IEC 60034-14

Shaft height [mm] 56 <H< 132 132 <H <280 ‘ H > 280
Vibration Grade Vibration severity on elastic base [mm/s RMS]
A 1.6 2.2 2.8
B 0.7 11 1.8
Notes:
1 - The values in Table 29 are valid for measurements carried out with decoupled machines (without load) operated at rated voltage and
frequency.

2 - The values in Table 29 are valid regardless of the direction of rotation of the machine.
3 — The values in Table 29 are not applicable to single-phase motors, three-phase motors powered by a single-phase system or to
machines mounted in situ or coupled with inertia flywheels or to loads.

According to NEMA MG 1, the allowed vibration limit for standard motors is 0.15 in/s (peak vibration in in/s).

Note:

For the load operation condition, the use of the standard ISO 10816-3 is recommended for evaluating the motor vibration limits. In the
load condition, the motor vibration will be influenced by several factors, such as type of the coupled load, condition of the motor fixation,
alignment condition under load, structure or base vibration due to other pieces of equipment, etc.

8. MAINTENANCE

The purpose of the maintenance is to extend the useful life of the equipment. The non-compliance with one of
these previous items can cause unexpected machine failures.

If motors with a cylindrical roller or angular contact bearings are to be transported during the maintenance
procedures, the shaft locking device must always be fitted. All HGF, W50, W60 and W51 HD motors, regardless
of the bearing type, must always be transported with the shaft locking device fitted.

All repairs, disassembly, and assembly related services must be carried out only by qualified and well-trained
personnel by using proper tools and techniques. Make sure that the machine has stopped and it is disconnected
from the power supply, including the accessory devices (space heater, brake, etc.), before any servicing is
undertaken.

The company does not assume any responsibility or liability for repair services or maintenance operations to motor
for use in hazardous areas executed by non-authorized Service Centers or by non qualified service personnel.
The company shall have no obligation or liability whatsoever to the buyer for any indirect, special, consequential
or incidental loss or damage caused or arising from the company’s proven negligence.

Pacemaker users and unqualified personnel shall not open Magnet and WQuattro motors, because high
energy magnets are used.

Repairs to motor for use in hazardous areas must be executed in accordance with the applicable standards.
8.1 GENERAL INSPECTION

The inspection intervals depend on the motor type, application and installation conditions. Proceed as follows
during inspection:

Visually inspect the motor and coupling. Check if abnormal noises, vibrations, excessive heating, wear signs,
misalignment or damaged parts are noticed. Replace the damaged parts as required.
Measure the insulation resistance according to item 5.4.
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Clean the motor enclosure. Remove oil spills and dust accumulation from the motor frame surface to ensure a
better heat transfer to the surrounding ambient. Motors with potential risk for electrostatic charge accumulation,
duly identified, must be cleaned carefully by using a damp cloth to prevent electrostatic discharge during
maintenance interventions.

Check cooling fan condition and clean the air inlet & outlet openings to ensure a free air flow over the motor.
Investigate the actual condition of the seals and replace them, if required.

Drain the condensed water from inside the motor. After draining, reinstall the drain plugs to ensure the degree
of protection as indicated on the motor nameplate. The motor must always be positioned so the drain hole is
at the lowest position (see item 6).

Check the connections of the power supply cables, ensuring the correct clearance distance between live and
grounded parts, as specified in Table 12.

Check if the tightening torque of the bolted connections and mounting bolts meets the tightening torque
specified in Table 41.

Check the status of the cable passages, the cable gland seals and the seals inside the terminal box and replace
them, if required.

Check the bearing operating conditions. Check for the presence of any abnormal noise, vibration or other
abnormal operating conditions, like motor temperature rise. Check the ail level, the lube oil condition and
compare the workings hours with the informed life time.

For explosion-proof motors check if the gap between the components is according to Table 40. The tolerance
class of the metric threads for the cable inlet must be 6H or better.

Record and file all changes performed on the motor.

Do not reuse damaged or worn parts. Damaged or worn parts must be replaced by parts supplied by
the manufacturer and must be installed as if they were the original parts.

8.2 LUBRICATION

Proper lubrication plays a vital role in motor performance. Only use the grease or oil types, amounts and lubrication
intervals recommended for the bearings. This information is available on the motor nameplate and the lubrication
procedures must be carried out according to the type of lubricant (oil or grease).

When the motor is fitted with thermal protection devices for bearing temperature control, consider the operating
temperature limits shown in Table 14.

The maximum operating temperature of motors used in special applications may differ from those shown in Table
14. The grease and oil disposal should be made in compliance with applicable laws in each country.

Please contact WEG when motors are to be installed in special environments or used for special
applications.

8.2.1 Grease lubricated rolling bearings

& Excess grease causes bearing overheating, resulting in bearing failure.
The lubrication intervals specified in Table 30, Table 31, Table 32, Table 33, Table 34, Table 35, Table 36 and Table
37 consider an absolute temperature on the bearing of 70 °C (up to frame size IEC 200 / NEMA 324/6) and 85 °C

(for frame size IEC 225 / NEMA 364/5 and above) the motor running at rated speed, a motor mounted in horizontal
position, greased with Mobil Polyrex EM grease. Any variation of the parameters listed above must be evaluated.
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Table 30 - Lubrication intervals for deep groove ball bearings.

www.weg.net

Lubrication intervals (hours)

Frame Poles Bearing Amount of grease W21Xdb TEFC W22/W22Xdb TEFC
designation (9) (Totally Enclosed Fan Cooled) (Totally Enclosed Fan Cooled)
IEC NEMA 50 Hz 60 Hz 50 Hz 60 Hz
2
90 143/5 g 6205 4
8
2
100 - g 6206 5
8
2
112 182/4 g o 9
8
2
132 213/5 g 6308 1 20000 20000 25000 25000
8
2
4
160 254/6 6 6309 13
8
2
4
180 284/6 6 6311 18
8
2
4
200 324/6 5 6312 21
8
2 4500 3600 5000 4000
4 11600 9700 14000 12000
6 6314 2 16400 14200 20000 17000
8 19700 17300 24000 20000
364/5
404/5 2 3500 Upon request 4000 Upon request
444/5
295 445)7 4 6316 34 10400 8500 13000 10000
250 447/9 6 14900 12800 18000 16000
280 L447/9 8 18700 15900 20000 20000
315 504/5
355 5008 2 2400 Upon request 3000 Upon request
52;2771 4 6319 45 9000 7000 11000 8000
538/9 6 13000 11000 16000 13000
8 17400 14000 20000 17000
4 7200 5100 9000 6000
6 6322 60 10800 9200 13000 11000
8 15100 11800 19000 14000
Table 31 - Lubrication intervals for cylindrical roller bearings
Lubrication intervals (hours)
Frame Poles Bearing Amount of grease W21 TEFC W22 TEFC
designation (9) (Totally Enclosed Fan Cooled) (Totally Enclosed Fan Cooled)
IEC NEMA 50 Hz 60 Hz 50 Hz 60 Hz
2 13300 9800 16000 12000
4
160 254/6 6 NU309 13 20000 20000 25000 25000
8
2 9200 6400 11000 8000
4 19100
i 284/ 6 il 1 20000 25000 25000
3 20000
2 7600 5100 9000 6000
200 324/6 g NU312 21 20000 liz200 25000 2y
3 20000 25000
364/5 4 8900 7100 11000 9000
404/5 6 NU314 27 13100 11000 16000 13000
444/5 8 16900 15100 20000 19000
4 7600 6000 9000 7000
;gg ii?g 6 NU316 34 11600 9500 14000 12000
280 L447/9 8 15500 13800 19000 17000
315 504/5 4 6000 4700 7000 5000
355 5008 6 NU319 45 9800 7600 12000 9000
8 13700 12200 17000 15000
5010/11 4 4400 3300 5000 4000
586/7 6 NU322 60 7800 5900 9000 7000
588/9 8 11500 10700 14000 13000
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Table 32 - Lubrication intervals for deep groove ball bearings — HGF line.

[0Eq

Frame P Bearing Amount of Lubrication intervals (hours)
IEC NEMA designation grease (g) 50 Hz 60 Hz
315L/A/B and 5006/7/8T and 2 gg;g 2(7] 3100 2100
315C/D/E 5009/10/11T 4-8 5316 34 4500 4500
355L/A/B and 5807/8/9T and 2 Pl ot G100 200
355C/D/E 5810/11/12T 4-8 6319 45 4500 4500
400L/A/B and 6806/7/8T and 2 b8 = 2700 1800
400 C/D/E 6809/10/11T 4-8 6319 45 4500 4500
2 6220 31 2500 1400
4 6328 93 3300
450 7006/10 6322 60 4500
6-8 6328 93 4500
6322 60
4 6330 104 4200 2800
6324 72
500 8006/10 6-8 6330 104 4500 4500
6324 72
560 8806/10
630 9606/10 4-8 Upon request
Table 33 - Lubrication intervals for cylindrical roller bearings — HGF line
Frame Poles Bearing Amount of Lubrication intervals (hours)
IEC NEMA designation grease (g) 50 Hz 60 Hz
315L/A/B and 5006/7/8 and 4 NU320 50 4300 2900
315C/D/E 5009/10/11 6-8 4500 4500
355L/A/B and 4 3500 2200
355C/D/E 5807/8/9 and 5810/11/12 6.8 NU322 60 4500 4500
400L/A/B and 6806/7/8 and 4 NU324 72 2900 1800
400C/D/E 6809/10/11 6-8 4500 4500
4 2000 1400
450 7006/10 6 NU328 93 4500 3200
8 4500 4500
4 1700 1000
500 8006/10 6 NU330 104 4100 2900
8 4500 4500
4 75 2600 1600
560 8806/10 5-8 NU228 + 6228 106 2500 2500
4 92 1800 1000
630 9606/10 6 NU232 + 6232 120 4300 3100
8 140 4500 4500
Table 34 - Lubrication intervals for ball bearings - W50 line
Frame Poles D.E. Amount of | Lubrication intervals (hours) N.D.E. Amount of | Lubrication intervals (hours)
IEC NEMA Bearing | grease (g) 50 Hz 60 Hz Bearing | grease (g) 50 Hz 60 Hz
2 6314 27 3500 6314 27 3500
= 315HG | 5009710 4-8 6320 50 4500 4500 6316 34 4500 4500
§ & 355 J/H 5809/10 2 6314 27 3500 6314 27 3500
g = 4-8 6322 60 4500 6319 45 4500
= § 400L/Kand | 6806/07 and 2 6218 24 3800 2500 6218 24 3800 1800
'g = 400 J/H 6808/09 4-8 6324 72 4500 4500 6319 45 4500 4500
g @ | 4501/Kand | 7006/07 and i 6220 31 3000 gggg 6220 31 3000 2000
= 450 J/H 7008/09 6-8 6328 93 4500 4500 6322 60 4500 4500
2 7314 27 2500 1700 6314 27 2500 1700
315 H/G 5009/10 4 4200 3200
6.8 6320 50 4500 4500 6316 34 4500 4500
> 2 7314 27 2500 1700 6314 27 2500 1700
£ 355 J/H 5809/10 4 3600 2700 3600
E é 5-8 6322 60 4500 4500 6319 45 4500 4500
g S 2 7218 24 2000 1300 6218 24 2000 1300
= 8 | 400L/Kand | 6806/07 and 4 3200 2300 3600
O =
£ S | 400JH 6808/09 6 7324 72 4500 4300 6319 45 4500 4500
S 8 4500
2 7220 31 1500 1000 6220 31 1500 1000
450 L/Kand | 7006/07 and 4 2400 1700 3500 2700
450 J/H 7008/09 6 7328 93 4100 3500 6322 60
8 4500 4500 S <
Table 35 - Lubrication intervals for cylindrical roller bearings - W50 line
Frame Poles D.E. Amount of | Lubrication intervals (hours) N.D.E. Amount of | Lubrication intervals (hours)
IEC NEMA Bearing | grease (g) 50 Hz 60 Hz Bearing | grease (g) 50 Hz 60 Hz
4300 2900
E ) 315 H/G 5009/10 58 NU320 50 1500 4500 6316 34
SE| 3550H | 580010 ot NU322 60 00 2200
g5 i 2500 6319 45
= 8 | 400L/Kand | 6806/07 and NU324 7 2900 1800 4500 4500
‘g g 400 J/H 6808/09 6-8 4500 4500
£ & | 450L/Kand | 7006/07 and \U328 03 LU ;ggg 5322 60
= 450 J/H 7008/09 4500 4500
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Table 36 - Lubrication intervals for deep groove ball bearings and for cylindrical roller bearings - W60 Line

Frame S D.E. Amount of |Lubrication intervals (hours))  npE. Amount of |Lubrication intervals (hours)
IEC NEMA Bearing | grease (g) 50 Hz 60 Hz Bearing | grease (g) 50 Hz 60 Hz
2 6218 24 2300 1500 2300 1500
Morontal e | S0 -3 6224 3 4500 4500 6218 2 4500 2500
. 2 6220 3 1800 1200 1800 1200
g g G | LS -8 6228 52 4500 4500 6220 » 4500 4500
all bearings 100G/F 6810/11 2 6220 31 1800 1200 1800 1200
4-8 6228 52 4500
4 4500 4500
Totzontal 355H/G 5810/11 6-8 NU224 43 6218 24
mounting 4 4500 1500 1500
Roller 400J/H L5810/11 6-8 NU228 52 4500 . 4500 4500
bearings 4 1500 6220 1500
400G/F 6810/11 5.3 NU228 52 2200 2200
Table 37 - Lubrication intervals for deep groove ball bearings and for cylindrical roller bearings - W51 HD Line
Frame D.E. Amount | Lubrication intervals (hours) N.D.E. Amount | | brication intervals (hours)
Poles il f Beari of grease
IEC NEMA earing  of grease (9) 59 1, 60 Hz g2l © 50 Hz 60 Hz
315 50 2 6314 27 3500 6314 27 3500
4-12 6320 50 4500 4500 6316 34 4500 4500
355 58 2 6314 27 3500 6314 27 3500
Horizontal 4-12 6322 60 4500 6319 45 4500
mounting 400 68 2 6220 24 2700 2000 6220 24 2700 2000
Ball bearings 4-12 6324 72 4500 3800 6319 45 4500 4500
2 6220 31 3500 - 6220 31 3500 -
450 70 4 3800
6-12 6328 93 4500 4500 6322 60 4500 4500
2 7314 27 Upon request 6314 27 Upon request
315 50 4 2700 \ 2100 4200
6-12 7320 50 4500 ‘ 4500 6316 34 4500 4500
2 7314 27 Upon request 6314 27 Upon request
355 58 4 1600 1600 3500 3500
6 7322 60 3900 2900 6319 45 4500 4500
Vertical 8-12 4500 4500
mounting 2 7220 24 Upon request 6220 24 Upon request
Ball bearings 400 68 4 1700 1200 3500
6 7324 72 3300 2500 6319 45 4500 4500
8-12 4500 4500
2 7220 31 Upon request 6220 31 Upon request
450 70 4 2900 2000 4300 3200
6 7328 93 4500 4200 6322 60
8-12 4500 4500
4 4500 4200
315 50 6-12 NU320 50 4500 4500 6316 34
4 3300 3300
Horizontal &L &% 6-12 Nu322 60 4500 4500 4500 4500
mounting 4 3500 2400 6319 4
Roller bearings 400 68 6-12 Mikz 7 4500 4500
4 1100 600
450 70 6 NU328 93 2900 2000 6322 60
8-12 4500 4500

For each increment of 15 °C above the room temperature, the relubrication intervals given in the tables must be
halved. The relubrication interval of motors designed by the manufacturer for mounting in the horizontal position,
but installed in the vertical position (with WEG authorization), must be halved.
For special applications, such as: high and low temperatures, aggressive environments, driven by frequency inverter
(VFD - frequency inverter), etc., please contact WEG about the required amount of grease and the relubrication

intervals.

8.2.1.1 Motor without grease fitting

Motors without grease fittings must be lubricated in accordance with the existing Maintenance Plan. Motor
disassembly must be carried out as specified in ltem 8.3. If motors are fitted with shielded or sealed bearings (for
example, ZZ, DDU, 2RS, VV), these bearings must be replaced at the end of the grease service life.

8.2.1.2 Motor with grease fitting

To lubricate the bearings with the motor stopped, proceed as follows:

Before lubricating, clean the grease nipple and immediate vicinity thoroughly;

Lift grease inlet protection;

Remove the grease outlet plug (not required for motors with automatic grease relief fittings, such as IEEE Std 841);
Pump in approximately half of the total grease indicated on the motor nameplate and run the motor for about
1 (one) minute at rated speed;
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Switch-off the motor and pump in the remaining grease;
Lower again the grease inlet protection and reinstall the grease outlet plug.

To grease the motor while running, proceed as follows:
Before lubricating, clean the grease nipple and immediate vicinity thoroughly;
Lift grease inlet protection;
If safe and possible, remove the grease outlet plug;
Pump the total grease indicated on the motor nameplate;
Lower again the grease inlet protection and reinstall the grease outlet plug (if removed).

& For lubrication, use an only manual grease gun.

Due to internal clearances in the motor, it is possible that, in the first re-lubrication of the bearings, the
grease will not come out of the grease outlet. Therefore, do not apply excess grease expecting for it to
come out.

& If Motors are provided with a spring device for grease removal, the grease excess must be removed by
pulling the rod and cleaning the spring until the spring does not remove more grease.

8.2.1.3 Compatibility of the Mobil Polyrex EM grease with other greases

The Mobil Polyrex EM grease has a polyurea thickener and a mineral oil and it is not compatible with other greases.
If you need another type of grease, contact WEG.

It is not recommended to mix different types of greases. In such a case, clean the bearings and lubrication channels
before applying new grease.

The used grease must have in its formulation corrosion and oxidation inhibitors.

8.2.2 Oil lubricated bearings

To change the oil of oil lubricated motor proceed as follows:

switch-off the motor;

remove threaded oil drain plug;

open the valve and drain the oil;

close the drain vale again;

reinstall the threaded oil drain plug;

fill-up with the type and amount of oil as specified on the nameplate;

check the oil level. The oil level is OK when the lubricant can be viewed approximately in the center of the sight
glass;

reinstall oil inlet plug;

check for oil leaks and ensure that all not used threaded plugs are closed with plugs.

The bearing lubricating oil must be replaced as specified on the nameplate or whenever changes in the oil properties
are noticed. The oil viscosity and pH must be checked periodically. The oil level must be checked every day and
must be kept in the center of the sight glass.

Please contact WEG, when oils with different viscosities should be used.

Note:

The HGF vertical mounted motors with high axial thrust are supplied with grease lubricated DE-bearings and with oil lubricated NDE-
bearings. The DE-bearings must be lubricated according to recommendations in item 8.2.1.Table 38 specifies the oil type and the amount
of oil required for this motor lubrication.

Table 38 - Oil properties for HGF vertical mounted motors with high axial thrust

e Frame Bearing Lubricant
2 . .
. 2 IEC NEMA Poles designation Oil (liters) | Interval (h) Lubricant specification
oL
£ 315L/A/B and 315C/D/E 5006/7/8T and 5009/10/11T 4-8 29320 20 1SO VG150
5% 355L/A/B and 355C/D/E 5807/8/9T and 5810/11/12T 4-8 29320 26 Renolin mineral oil with
&5 8000 DTA 40/ SHC antifoam and
25 400L/A/B and 400C/D/E 6806/7/8T and 6809/10/11T 4-8 29320 37 629 antioxidant
= 450 7006/10 4-8 29320 45 additives

8.2.3 Oil mist lubricated bearings

Check the service conditions of the seals and if the replacement is required to use only original components.
Clean the seal components before assembly (bearing caps, end shields, etc.).

Apply joint sealant between the bearing caps and end shields. The joint sealant must be compatible with the
used lubricating oil. Connect the oil lubricant tubes (oil inlet and oil outlet tubes and motor drain tube), as shown
in Figure 41.

Manual of Electric Motors  |105

HSITON3



ENGLISH

www.weg.net

T
8.2.4 Sleeve bearings

The lubricating oil of sleeve bearings must be changed at the intervals specified in Table 39. To replace the oil,
proceed as follows:

NDE-bearing: remove the protection plate from the fan cover;

Drain the oil through the drain hole located at the bottom of the bearing (see Figure 50);

Close the oil drain hole;

Remove the oil inlet plug;

Fill the sleeve bearing with the specified oil and with the amount of oil specified in the Table 41;
Check the oil level and ensure it is kept close to the center of the sight glass;

Install the oil inlet plug;

Check for oil leaks.

Oil inlet

Oilsightglass ~ —————»

TS Ol outlet

Figure 50 - Sleeve bearing

Table 39 - Oil properties for sleeve bearings.

Frame Bearing oil . Lubricant
IEC NEMA (s designation (liters) neyalit) Lt Specification
5006/7/8T and
315L/A/B and 315C/D/E 5009/10/11T
5807/8/9T and . IS0 VG32 mineral oil
355L/A/B and 355C/D/E
an 5810/11/12T 2 9-80 8000 g‘;’/‘\":'g with antifoam and
400L/A/B and 400C/D/E 6806/7/8 and antioxidant additives
an 6809/10/11T 36
450 7006/10
5006/7/8T and
315L/A/B and 315C/D/E 5009/10/11T 9-90
5807/8/9T and
355L/A/B and 355C/D/E 5810/11/12T 9-100 1SO VG46 mineral oil
6806/7/8 and 4-8 8000 Renolin DTA 15 with antifoam and
400L/A/B and 400C/D/E 6809/10/11T 11-110 s antioxidant additives
450 7006/10 11-125 :
500 8006/10

The lubricating oil must be replaced as specified on the nameplate or whenever changes on the oil properties
are noticed. The oil viscosity and pH must be checked periodically. The oil level must be checked every day and
kept in the center of the sight glass.

Please contact WEG, when oils with different viscosities are to be used.

8.3 MOTOR ASSEMBLY AND DISASSEMBLY

All repair services on motors for use in hazardous areas should be always performed by qualified personnel
and in accordance with the applicable laws and regulations in each country. Always use proper tools and
devices for motor disassembly and assembly.

Disassembly and assembly services can be carried out only after the motor has been disconnected from
the power supply and is completely stopped.

Dangerous voltages may be present at the motor terminals inside the terminal box since capacitors can
retain electrical charge for long periods of time even when they are not connected directly to a power source
or when space heaters are connected to the motor or when the motor windings are used as space heaters.
Dangerous voltages may be present at the motor terminals when they are driven by frequency inverter even
when they are completely stopped.

For explosion-proof motors and protection by enclosure motors, open the terminal box and/or disassemble
the motor only after the enclosure surface temperature has cooled down up to ambient temperature.

Record the installation conditions such as terminal connection diagram, alignment/leveling conditions before
starting the disassembly procedures. These records should be considered for later assembly.

Disassemble the motor carefully without causing scratches on machined surfaces or damaging the threads.
Assemble the motor on a flat surface ensuring a good support base. Footless motors must be fixed/locked on
the base to prevent accidents.

Handle the motor carefully to not damage the insulated components such as windings, insulated rolling bearings,
power cables etc.
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Seal elements, such as joint seals and bearing seals should always be replaced when wear or damage is noticed.
For motors with a degree of protection higher than IP55, the machined joints are protected at the factory by a
suitable rust inhibitor. Thus all machined surfaces (for example, covers of the terminal boxes of explosion-proof
motors) must be carefully cleaned before assembly and provided again by a thin coat of rust inhibitor as shown
in Figure 51.

& For explosion-proof motors, the joints can be coated only with the following products:
Lumomoly PT/4 (Lumobras);
Molykote DC 33 (Dow Corning).

For other types of protection, apply Loctite 5923 (Henkel) on the joints.

Apply rust inhibitor on all
machined surfaces of the
motors with a degree of
protection higher than IP55.

Figure 51 - Machined surface of the terminal box of explosion-proof motors.

If it is necessary to replace a fastener, the quality and dimensions of the fastener must be maintained. For explosion-
proof motors, fasteners must have a tensile strength equal to or greater than class 12.9 for carbon steel material
and class A2-70 or A4-70 for stainless steel material, and the replacement of a stud-type fastener requires the
application of threadlocker (Tekbond 116, Almafix A3221, Almafix A3241, Loctite 243 or Loctite 263) on the tip
(interface with the housing) and on the locking nut of the stud.

For explosion-proof motors special care should be taken with the machined surfaces of the flame path. These
surfaces must be free of burrs, scratches, etc. that reduce the flame path length and increase the gap.

The gaps between terminal boxes and the respective terminal box covers should not exceed the values specified
in Table 40.

Table 40 - Maximum gap between terminal box and the terminal box cover for explosion-proof enclosures.

Pl ket lindrical ket
Product line Frame = alioigasxo = CY mctioa’gasxe =
Folga (max.) Length (min.) Folga (max.) ‘ Length (min.)

IEC 90 a 355 .
W21Xdb NEMA 143 a 586/7 0,05 mm Upon request Not available

IEC 71 280 Not available 0,15 mm 12,5 mm
W22Xdb IEC 90 a 355

NEMA 143 a 586/7 0,075 mm 6 mm 0,15 mm 19 mm

For the W40, W50, HGF and W51 HD motor lines provided with axial fans, the motor and the axial fan have different
markings for indicating the direction of rotation for prevent incorrect assembly. The axial fan must be assembled
so that the indicative arrow for direction of rotation is always visible, viewing the non-drive end side. The marking
indicated on the axial fan blade, CW for clockwise direction of rotation or CCW for counterclockwise direction of
rotation, indicates the direction of rotation of the motor viewing the drive end side.

For motors with permanent magnet rotor (lines WQuattro and Magnet), the motor assembly and disassembly
require the use of proper devices due to the attracting or repelling forces that occur between metallic parts. This
work must only be performed by a WEG Authorized service center specifically trained for such an operation.
People with pacemakers cannot handle these motors. The permanent magnets can also cause disturbances or
damages to other electric equipment and components during maintenance.

8.3.1 Terminal box

Proceed as follows to remove the terminal box cover and to disconnect/connect the power supply cables and
the cables of the accessory devices:

Ensure that during the screw removal the terminal box cover does not damage the components installed inside
the terminal box.

If the terminal box cover is fitted with lifting eyebolt, lift the terminal box cover always by its lift eyebolt.

If motors are supplied with terminal blocks, ensure the correct tightening torque on the motor terminals as
specified in Table 41.

& For flying leads motors, do not push the overlength of leads into the motor in order to prevent that they
touch the rotor.

Ensure that the cables do not contact sharp edges.

Ensure that the original IP degree of protection is not changed and is maintained as indicated on the motor
nameplate. The power supply cables and the control cables must always be fitted with components (cable
glands, conduits) that meet the applicable standards and regulations of each country.
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Ensure that the pressure relief device is in perfect operating condition if provided. The seals in the terminal
box must be in perfect condition for reuse and must be reinstalled correctly to ensure the specified degree of
protection.

Ensure the correct tightening torque for the securing bolts, cable-glands and plugs as specified in Table 41
and Table 42.

Table 41 - Tightening torque for the securing bolts [Nm]

Screw type and seal M4 M5 M6 M8 M10 M12 M14 M16 M20

Hex bolt/hex socket bolt (rigid seal) - 35t05 6t09 14 t0 20 281040 451070 75t0110 | 11510170 | 230t0 330
Combined slotted screw (rigid seal) 15t03 3to5 51010 1010 18 - - - - -
Hex bolt/hex socket bolt (Flexible seal) - 3t05 4108 8to 15 1810 30 25 to 40 30t0 45 351050 -
Combined slotted screw (Flexible seal) - 3to5 4108 8to 15 - - - - -

Terminal blocks 1t01,5 2to 4" 4106,5 6,5t09 10t018 | 15,5t030 - 30to 50 50t0 75

Grounding terminals 1,5t03 3to5 5t010 10to 18 2810 40 451070 - 1150 170 -

Terminal box | Explosion-proof motors - - - 35t0 41 69t083 | 120to 145 - 295 to 355 | 580 to 690
cover | Other types of protection - 3to5 4t08 8to15 251037 40to 55 - 50 to 65 -

Note: 1) For 12-pin terminal block, apply the minimum torque of 1.5 Nm and maximum torque of 2.5 Nm.
Table 42 - Tightening torques for cable glands and plugs [Nm]

Thread Material M16 M20 M25 M32 M40 M50 M63 M80
Metric Plastig 3to5 3to5 6t08 6t08 6t08 6t08 6t08 6t08
Metallic 401050 401050 55t070 651080 8010 100 10010 120 115t0 140 160t0 190
Thread Material NPT 1/2" NPT 3/4" NPT 1" NPT 11/2" NPT 2" NPT 21/2" NPT 3" NPT 4"
NPT Plastic - 5t06 6t08 6t08 6t08 6t08 6t08 6t08
Metallic 401050 401050 55t070 651080 100t0 120 115t0 140 15010175 20010240

8.4 DRYING THE STATOR WINDING INSULATION

Dismantle the motor completely. Remove the end shields, the rotor with the shaft, the fan cover, the fan and the
terminal box before the wound stator with the frame is transferred to the oven for the drying process. Place the
wound stator in the oven heated to max. 120 °C for two hours. For larger motors a longer drying time may be
required. After the drying process has been concluded, allow the stator to cool to room temperature. Measure
the insulation resistance again as described in item 5.4. Repeat the stator drying process if the required insulation
resistance does not meet the values specified in Table 8. If the insulation resistance does not improve despite several
drying processes, evaluate the causes of the insulation resistance drop carefully and an eventual replacement of
the motor winding may be required. If in doubt contact WEG.

To prevent electrical shock, discharge the motor terminals immediately before, and after each measurement.
If the motor is equipped with capacitors, these must be discharged before beginning any repair.

& Pacemaker users and unqualified personnel shall not open Magnet and WQuattro motors, because high
energy magnets are used.

8.5 SPARE PARTS

When ordering spare parts, always provide complete motor designation, indicating the motor type, the code
number and the serial number, which are stated on the motor nameplate.

Spare parts must always be purchased from WEG authorized Service Centers. The use of non-original spare
parts can cause motor failure, performance drop and void the product warranty.

The spare parts must be stored in a clean, dry and properly ventilated room, with relative air humidity not exceeding
60%, with an ambient temperature between 5 °C and 40 °C, free of dust, vibrations, gases, corrosive smokes
and at a constant temperature. The spare parts must be stored in their normal mounting position without placing
other components onto them.

Terminal box cover

Terminal box support

Terminal box
Fan cover -
Nameplate
Eyebolt
DE shield
Bearing
DE bearing cap
Wering

f
—
00—
NDE shield i
» —~—
15

NDE bearing cap Frame Wound stator

Exploded view of the components of a motor with the type of protection “ec”.
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9. ENVIRONMENTAL INFORMATION

Disposal and environmental information of electric motors are available in document 14519468 at www.weg.net.

10. TROUBLESHOOTING CHART X SOLUTIONS

This troubleshooting chart provides a basic list of problems that may occur during motor operation, possible
causes and recommended corrective actions. In case of doubts, please contact WEG Service Center.

Table 43 - Troubleshooting chart x solutions

[0Eq

Problem

Possible cause

Corrective action

The motor does not start, neither coupled nor
decoupled

Power cables are interrupted.

Check the control panel and the motor power
supply cables.

Blown fuses.

Replace blown fuses.

Wrong motor connection.

Correct the motor connection according to the
connection diagram.

Locked rotor.

Check the motor shaft to ensure that it rotates
freely.

The motor starts at no-load but fails when the
load is applied. It starts very slowly and does
not reach the rated speed.

Load torque is too high during start-up.

Do not start the motor on load.

Too high voltage drop in the power cables

Check the installation dimensioning
(transformer, cable cross section, relays, circuit
breakers, etc.)

Abnormal/excessive noise

Defective transmission component or defective
driven machine.

Check the transmission force, the coupling and
the alignment.

Misaligned/unleveled base.

Align/level the motor with the driven machine

Unbalanced components or unbalanced driven
machine

Balance the machine set again

Different balancing methods used for motor and
coupling balancing (half key, full key)

Balance the motor again

The wrong motor direction of rotation

Reverse the direction of rotation

Loose bolts

Retighten the bolts

Foundation resonance

Check the foundation design

Damaged bearings

Replace the bearings

Motor overheating

Insufficient cooling

Clean air inlet and outlet and cooling fins

Check the minimum required distance between
the fan cover and nearest walls. See item 7

Check air temperature at inlet

Overload

Measure motor current, evaluate motor
application and if required, reduce the load

Number of starts per hour is too high or the load
inertia moment is too high

Reduce the number of starts per hour

Power supply voltage too high

Check the motor power supply voltage. Power
supply voltage must not exceed the tolerance
specified in item 7.2

Power supply voltage too low

Check the motor power supply voltage and the
voltage drop. Power supply voltage must not
exceed the tolerance specified in item 7.2

Interrupted power supply

Check the connection of the power cables

Voltage unbalance at the motor terminals

Check for blown fuses, wrong commands,
voltage unbalance in the power line, phase fault
or interrupted power cables

Direction of rotation is not compatible with the
unidirectional fan

Check if the direction of rotation matches the
rotation arrow indicated on end shield

Bearing overheating

Excessive grease/oil

Grease /oil aging

The used grease / oil does not match the
specified one

Clean the bearing and lubricate it according to
the provided recommendations

Lack of grease/oil

Lubricate the bearing according to the provided
recommendations

Excessive axial or radial forces due to the belt
tension

Reduce the belt tension

Reduce the load applied to the motor
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