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Theselnstructions for Use contain basic information on the protective systdrelectric motors in terms of their
explosion resistance, and also determine the miigiples for their safe use, i.e. installationitpg into service,
operation, inspection, maintenance and repairs.

Troublefree and safe operation depends mainly twerath to all principles specified in this manuatan related
standards. Electric motors as such are not sodregpbosive atmosphere, which means that their atper does
not create any explosive gas constituents. Intiaadithey are designed, along with obligatory saflements
through which they have to be powered, to preveitiation of explosive atmosphere even in case aitptial
failure or any reasonably anticipated misuse.

An important presupposition of this is, that assigminspections, maintenance and revisions areezhwut by
qualified workers skilled in work with explosiongmf electric devices, whilst professional supenoiisiis
performed by an authorized person.

1. Terminology

Environment with explosion danger
An environment with risk of explosive atmospheraeyation, due to local and operating conditions.

Explosive atmosphere
Mixture of air with flammable substances in formgzfses, vapours, mists or dusts at atmosphericit@mrin
which, after initiation, burning spreads into unied mixture.

Type of protection
Special precautions (aids) used for electric dewiaader to eliminate initiation of ambient explos atmosphere.

Ambient temperature
Temperature of air or another media in proximityelefctric motor.

Maximum surface temperature
Highest temperature which is generated during diperén most unfavourable conditions (although withllowed
tolerances) on any part of electric motor, whictyrmause ignition of ambient explosive atmosphere.

Enclosure
All walls, doors, covers, cable entries, shaftdl mds, etc., which assist in protection againgilesion or to the
level of electric device protection (IP).

Flame proof enclosure “d”

Enclosure, parts of which, capable of igniting esple atmosphere, are located inside the enclodhrg;
enclosure resists to explosion pressure if exptosiixture explodes inside the enclosure, and ptevieansfer of
the explosion into the ambient explosive atmosphere

Bushing
Insulation device leading one or more conductarsugh internal or external part of enclosure.

Cable entry
Device enabling to convey one or more electricaloptical fibre cables into electric device to prese
corresponding type of protection.

Clamping device
Part of cable entry preventing from transfer okten or cable twist to connections.

Sealing ring
Ring used in cable entry or in conducting tubesfealing between the cable entry and the cableratuzding tube.

Ex cable entry
Cable entry tested separately from electric motwlasure which was certified as device, and whiah be
connected to electric motor enclosure during itetiah.
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Certificate
Document which confirms compliance of product, @ss; person or organization with prescribed remergs.

Connecting facility
Clamps, screws and other components used for iela#rice in order to preserve the correspondinmg tgf
protection against explosion.

Terminal compartment
Separate part of flame proof enclosure containirpranecting device, and connected with electricomfiame
proof enclosure through bushing or bushings.

Ex part

Part of electric device or module (other than tkec&ble entry) marked with “U” symbol, which is nigsigned to
be used separately, and which requires additiogdfication when built in electric device or systelmsigned for
use in an environment with explosion danger.

Drive end side(D side) — is a side from which mechanical powedead off.

Non drive end sideSide opposite to drive end side (N side).

2. Standards

According to this Manual, the below listed techh&andards apply to explosion-proof induction nnsto

2.1 Standards applicable for explosion resistance

CSN EN 1127-1:  Explosive environments — Preverdiod protection against explosion — Part 1: Basing
and methodology.

CSN EN 1127-2:  Explosive environments — Preverdiod protection against explosion — Part 2: Basic
conception and methodology for mines.

CSN EN 60079-0: Electric devices for explosiveegas atmosphere — Part 0: General requirements.

CSN EN 60079-1: Electric devices for explosiveagaus atmosphere — Part 1: Flame proof enclostre “d

CSN EN 60079-10: Electric devices for explosiveegas atmosphere — Part 10: Determination of danger
environments.

CSN EN 60079-14: Electric devices for explosiveegaus atmosphere — Part 14: Electric installaiionsnger
areas (other than mines).

CSN EN 60079-17: Electric devices for explosiveagais atmosphere — Part 17: Revision and preventive
maintenance of electric installations in dangeaai®ther than mines).

CSN IEC 79-19: Explosion-proof electric devieeBart 19: Repairs and general repairs of explegionf
electric equipment.

2.2 Standards applicable for professional performance rad work with electric motors

CSN EN 60034-1: Rotating electric motors. PaRRatings and properties.

CSN EN 60034-5: Rotating electric machines — Paltévels of protection determined through the desif
rotating electric machines (IP code) - Classifimatti

CSN EN 60034-7: Rotating electric machines — Palti&ntification of machine shapes and positioteofninal
box (IM code).

CSN EN 60034-8: Rotating electric machines — Paka&king of terminals and sense of rotation.

CSN EN 60034-11: Rotating electric machines rt P Thermal protection.

CSN EN 60034-26: Rotating electric machines — R@rtimpacts of asymmetric voltages to propertieshode-
phase short-circuit asynchronous motors.

CSN 33 2000-4: Electrotechnic specifications. Eleatevice. Part 4: Safety.

CSN 35 0000-1-1: Rotating electric motors. Patt Additional requirements.

CSN 35 0010: Rotating electric motors. Tests.

CSN 34 3205: Operation of rotating electric mackiard work with them.

CSN EN 60204-1: Safety of electric devices — Eie@quipment of machines — Part 1: General requénts.
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3. Power plate

Power plate states basic information about elentgtors:
e Manufacturer and its address
* CE 1026 identification
*  Symbol of explosion resistance
» Certificate No.
* Ambient temperature
e Type designation and other significant parameters.

3.1 Manufacturer

The manufacturer of explosion-proof electric motisrs
EM Brno s.r.o.
Jilkova 124
615 32 Brno
Czech Republic

Main customer is:
Siemens s.r.o.
Evropska 33a
160 00 Prague 6
Czech Republic

3.2 CE 1026 identification
specifies the NO. of notified person who particgsatn evaluating the conformance in the manufawguri

phase:
PHYSICO-TECHNICAL TESTING INSTITUTE, state entergei
Pikartska 7,
716 07 Ostrava — Radvanice
Czech Republic

3.3 Symbol of explosion resistance
specifies: group, category, type of protectionemnperature class, if applicable. Possible variants:

| M2 Exd]I

@ 112G ExdIIC T4
@ 112G ExdIIC T5

@ I12G ExdIIB+H, T4
@ 112G ExdIIB+H, T5

3.4 Certificate No.
Specifies the No. of "ES Certificate of type retitgg’ related to the subject type of electric motdrich was
issued by a notified entity, according to the Ewap Parliament Directive and EC Council No. 94/9/EC
based on predefined extensive tests and satisjaesults.
Example:

FTZU 06 ATEX 0217
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3.5 Ambient temperature

Basic range of operating ambient temperatures edsanear electric motors is -20 to ¥@0For this basic
range of ambient temperatures, the power plateagmthe -20C information, or nothing. Special design of
motors enables their operation down to %60and also up to +61C. The potential to use electric motor at
ambient temperatures other than within the -2040°€ range has to be stated on the power plate, 40g. -
°C; -50°C; +50°C; +60°C; -40 +50°C etc. Use of electric motor with Il class of exgfn resistance for
ambient temperatures above @is, in addition, conditioned by building in theahsensors so that their
signalling allows to reduce the load of the electniotor, or disconnects it.

3.6 Type designation and other significant parameters
Type designation and basic electromechanic parasate described in chapters 5 and 6.

4. Examples of safe use of electric motors according t
explosion resistance.

Identification of electric motor The area consatkand anticipated operating conditions
according to 3.3

@ M2 Exdl Designed for use in underground sections of mines
with probable jeopardizing by methane or flammahist and in those
parts of surface equipment of the mines where tioéanethane or
flammable dust is likely. It is anticipated at theme time, that in case
of creating explosive atmosphere the electric metitirbe switched
off. It also applies that the surface temperaturarsy part of the
electric motor surface does not exceed’C50

@ 112G EXdIC T4 (or TS5) Designed for use in areas where

occasional occurrence of explosive atmosphere stimgiof mixture
of air with gases, vapours or moist is likely, lmtiher than in mines
with methane occurrence. The "C" symbol indicaltes €lectric motor
can be used for all groups of gases, and can be wihout any
additional tests, also in areas defined for groafpgases indicated as
“A” or “B”. At the same time, electric motor is dgsed so as the
surface temperature during operation does not eix@88°C for T4
identification, or 100C for T5 identification.

@ 112G ExdIIB+H, T4 (or T5) Designed for use in areas where

occasional occurrence of explosive atmosphere stimgiof mixture

of air with gases, vapours or moist is likely, lmiiher than in mines
with methane occurrence. The "B" symbol indicated tlectric motor
can be used, without any additional tests, in adedimed for groups
of gases indicated as “A” or “B”, and also in aredsere explosive
mixture with air can be created by hydrogen. Atshme time, electric
motor is designed so as the surface temperaturegdoperation does
not exceed 13%C for T4 identification, or 108C for T5 identification.
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5. Type designation

Type designation consists of alphanumerical symhoésaning of which is clear from the example below:

Designation of explosion-proof motor AOM 180 M 04 - 550

AOM ..... motors of IM 1xxx shape
AKM ..... motors of IM 2xxx shape
AVM ..... motors of IM 3xxx shape

Designation of size of motors:
shaft height .... 71, 80, 90, 100, 112, 132, 160, 280 mm
length parameter ...SK, S, MK, M, LK, L

Number of poles:

two-pole ..... 02
four-pole.... 04
six-pole ..... 06
eight-pole ... 08
Design type

6. Basic electromechanical parameters

6.1 Rated power

Rated power of electric motor means mechanical pawmsferred on the shaft. Motors have rated power

stated on the power plate, it is applied at thie¥ahg conditions:

» For continous constant load S1, according to CSN6B0B4-1,

* In case of power supply with (symmetric) alterngtirarmonic voltage with effective value stated lom t
power plate with +-10% tolerance, which can be witt20 to 690V, whilst any potential asymmetries of
supply voltage must be eliminated, especially flecic motors without actively connected thermal
sensors, according to CSN EN 60034-26,

» If the frequency of supply voltage according to plosver plate is: 50 or 60Hz,

e Ambient temperature from -2 to +40°C

* Location below 1,000 meter above sea level

» As explosion-proof device of Il group with T4 theahtlass (surface to 135).

6.2 Protection and cooling
Electric motors are designed to conform to the ireguents of the CSN EN 60034-5 and CSN EN 60079-0
standards. Type sizes of shaft heights 71 — 100renmabasic design supplied in IP54 protection S Rpon
request. Type sizes of shaft heights 112 - 200nens@applied exclusively in IP55 protection.
All type-sizes have cooling 1IC411.
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6.3 Special design
Upon special requests, electric motors can be el@d/with different parameters, than those stategeiction
6.1, e.q.:

For explosion-proof devices of group |,

For supply from frequency convertor and operathegfiencies from 25 to 70Hz

For ambient temperatures lower than 220down to -50C or above +40C up to +60°C

With temperature class T5, according to CSN EN 6960 meaning that maximum operating surface
temperature in most unfavourable conditions do¢€xceed 100C,

With anti-condensation heaters built in electriconavinding,

With thermal sensors built in upon customer’s retjuieg. near ball bearings.

Individual designs stated can be combined. Someiapdesigns, however, require that special opasyati
conditions are to be made at the provider in ordeguarantee declared parameters of electric motor
explosion-resistance, and thus safety of its rime dorementioned conditions are as follows:

Electric motors, designed to be supplied from fezany convertor, or designed for places with ambient
temperatures above +4C or in heights above 1000 m a.s.l., are equippéd adequate temperature
sensors, in accordance with the declared therragkcT4 or T5 which have to be actively connected
during operation (along with evaluating circuit wihiis not included in the electric motor delivery
package) so that the load of the electric motoedsiced, or it is disconnected from the power sysad
that the surface temperature could not exceedebkaicbd value of temperature class.

In case of electric motors with built-in anti-comdation elements, activation of these anti-condensa
elements has to be eliminated whilst the electatomruns.
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7. Shapes

Motors are manufactured in the following shapespeting to CSN EN 60034-7 (IEC 34-7):

. Shape Shape
Operating
position of IEC 34-7 IEC 34-7
electric CSN EN 60034-7 CSN EN 60034-7
motor 1 shaft 2 shaft 1 shaft 2 shaft
extension extensions extension extensions
O IM B3 IM 1001 IM 1002 :{ IM B5 IM 3001 IM 3002
IM V5 IM 1011 IM 1012 IM V1 IM 3011 IM 3012
\_D_l
!—D—\
IM V6 IM 1031 IM 1032 IM V3 IM 3031 IM 3032

IM B6 IM 1051 IM 1052 IM B35 IM 2001 IM 2002

IM B7 IM 1061 IM 1062 IM V15 IM 2011 IM 2012

J| 38 | T

IM B8 IM 1071 IM 1072 IM V36 IM 2031 IM 2032

| 4m| B

8.1

8.2

8.3

8. Basic design information

Explosion-proof electric motors are designed asbtibapace with d” type of protection — flame proof
enclosure, according to CSN EN 60079-This means that the motor space is separated tiierterminal
compartment (terminal board) also with flame preatlosure. These are closed low-voltage asynchsonou
electric motors with short-circuit armature andhwibbed frame, surface-cooled with its own fanakec on
the shaft. Basic construction parts forming flameop enclosure, i.e. the frame, ball-bearing platlsge,
cover of the terminal compartment and the sepayatiover between the motor itself and the terminal
compartment, are made of cast iron, whilst thetshahade of 11600-class quality steel.

Fans are made exclusively of metal materials. Rerit explosion-proof class, usually of AlSi alland also

of cast iron, for the | explosion-proof class, faas are made exclusively of cast iron. For shaifgit of 160,
the fan is fixed to the shaft by clamping, forather sizes it sits on a key with axial fixation.

The terminal compartment (in the electric motorsnieology the “complete terminal box”) is located the
upper part of the frame for the basic IM1001 desamd is rotatable by 90 According to the design, the
terminal compartment has one or two explosion-prplfg bushings. In case of the design with two
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explosion-proof cable entries the second entrytisnded e.g. for connection of another power ctbM-D
switch, or for independent connection of thermalsees circuit or of anti-condensation elements. @ating
terminals are either a part of explosion-proof lngs, which connect electrically the motor spacehi®
terminal compartment, or — if GENERI explosion-grdmshing are used — there are WAGO terminals in
terminal compartment. Motor can be supplied usaiges with copper or aluminium conductors.
Construction of feet and feet-flange motors of i3 and length M allows assembly on a base adapt&d
size, whilst for motors of 160 size and lengthd_atbase adapted to M size.

8.4 Construction of all flange-mounted AVM motors allwo turn the stator by 18@uring manufacture, if
necessary, thus positioning the terminal box towaneé D side. This option has to be applied inottuer.

8.5 Flange-mounted or feet-flange design of motorshafftsheights 71 up to 100 mm in IP54 protectiomas
adapted to direct sealing of the inner space ofibtor against oil leak. Motors of all shaft hegim 1P55
protection are provided with shaft seal, protectihg motor against oil effects coming from outs{de
pressure). Under no circumstances the manufacillosvs long-term load of the shaft extensions witter.

8.6 Motors of shaft heights 71 up to 100 mm are pravidéth ball bearings of 62 series, covered on [zidles,
with permanent filling of plastic lubricant.

8.7 As concerns 112 and 132 mm sizes, there arelatithhearings of 63 series, open, with permandirtdiof
plastic lubricant in bearing spaces, without paBsgitof adding more lubricant during the run.

8.8 As concerns 160 and 200 mm sizes, motors argda with ball bearings of 63 series, with bearspgces
designed for adding more lubricant during the tun,without plastic-lubricant -quantity regulators.

8.9 Shaft extensions are provided with centre holék thread. The delivery includes also a key-igsi
placed in a slot. Armatures are balanced dynaiyiealstandard, with a half key.

8.10 The cover of the fan is made of steel sheet &itl8 mm perforation on the suction side.

8.11 Motor winding can be provided with anti-condeimateating elements lead to the terminal box. kioat
has to be secured, to prevent simultaneous rumeafbtor and the heating.

See next sections of this manual for detailed médion about individual parts of electric motorsisl design

description applies to the basic design and sontieeodlerived variants. The scope of motor modiiteet supplied
is much wider and it is impossible to describeoélthem in this brief constructional descriptiohetefore please
contact the sales department of EM Brno s.r.o. Ishpou have any queries, on the following phone: 9420

548 427 421 or 00420 548 427 424.

9. Terminal compartment

The terminal compartment (terminal box) which serfige connecting electric motor to external cirsuhias
several design versions:

9.1 Basic version
The inner circuits of motor are interconnected ihi terminal compartment (terminal box) througteéh
(size 71-200mm), five or six (size 112-200mm) inelegent single-pole bushings in explosion-proofglesi
which are separately certified as "Ex - componer&sipply cable is directly connected to termindilthese
bushings.

9.2 With BARTEC bushing
The inner circuits of motor are interconnected thi® terminal compartment (terminal box) through a
multiple bushing in explosion-proof design manufiaet by company BARTEC, either with four poles, or
with six poles. These bushings have also termioalghich the supply cable is connected directlyisT
design variant is used for type siz&s160mm with restriction for electric motor ambient temaieires to
40 °C.

9.3 With GENERI bushing
The inner circuits of motor are interconnected thi® terminal compartment (terminal box) through a
multiple bushing in explosion-proof design manufiaet! by company GENERI, which is in the terminal
compartment connected into the WAGO terminals. fitmaber of poles is three or seven for type sizes71
100mm, and can be three, seven or twelve for 4iz8s160mm. This version is not used for sizesd@d
200mm. Connecting cable is connected into WAG@itealls. Use of this design variant is restricted fo
electric motor ambient temperatures20°C.

9.4 Combination of single-pole bushings with GENERI buking
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Motor winding is interconnected into the terminahgartment (terminal box) through three single-pole
bushings in explosion-proof design as per 8.1yrémeaining inner circuits are brought out througbua-

pole or seven-pole GENERI bushing, outlets of whaind connected into the WAGO terminals. Use of this
design variant is restricted for electric motor &nbtemperatures t@0°C.

10. Cable entries

Motors can be supplied with various types of cabifies, whilst the main criteria in selecting tiight type is
ambient temperature or the type of electric motwer supply.

Motors with three-pole winding outlet, i.e. withréfe terminals and one explosion-proof cable enteydesigned
for direct start-up. Motors with six-pole windingittets, i.e. with six terminals and two explosiagf entries are
designed for starting up motors by delta-star $wrilg.

Motors with built-in thermal sensors usually hawe &explosion-proof plug cable entries.

Sizes of standard and special sealing rings aredsia the motor manufacturer’s catalogue.

10.1 Basic design
is that with cable entry(s) which is (are) certifimgether with the electric motor, manufacturewbfch is
also the manufacturer of the electric motor. Cabiery(s), designed for cases where just a single
unscreened cable is sufficient for connecting efeanotor for type sizes 71-100mm, or one or two
unscreened cables for type sizes 112-200 mm anhdhe same time, only for the basimbient
temperature range of -20 to + 40°C and power supplfrom the mains. This means that this particular
type of cable entrieis not convenient when electric motor is fed by carertor.
The sealing ring of the cable entry in mountedessatals the cable coming through the cable enthyatso
— mainly with its external neads — and also thewdgoint of the cable entry body element itselfhwihe
tightening nut. The sealing ring has limited ran§@ner cable diameters for which it serves asbét seal
of the inner terminal compartment against explostiacts. Therefore it is supplied in several sizeith
identification of the cable diameters range, acicgydb the below table:

_ Allowed range of cable diameters /mm/
Electric motor : i :
shaft height /mm/ Standard size¢ Sizes upon special order
- needs to be specified in the order
71; 80; 90; 100 13-16 9-12 | 17-20
112; 132 17-20 13-16 21-24 25-28
160; 180; 200 23-26 19-22 27-30 31-35

10.2 Other designs
Other usable cable entries are “Ex cable entiies:entries in explosion-proof design which aistad
separately and certified separately. The Ex catiees are made by company R.STAHL Schaltgeraete
GmbH or CMP Products Ltd. and they are designel fawtconnection through an unscreened cable — type
designation 8163/2-***-A2F-** or CMP-xx-A2F, anchtough a screened cable — type designation 8163/2-
rk_EXERR xR or CMP-xxX-E*F*. These cable entriessuit for all ambient temperatures of electric msto
i.e. in range of -50 to + 60°C.
The design of Ex cable entries differs significaritbm that of the basic design, as described ictiGe
10.1. Ex cable entries are mounted to the terntoaipartment of electric motor by screwing the endér
connecting element which is provided with metricetid M20 to M40, depending on the size, and with 1.
mm pitch. The aforementioned entry thread wittemilread in the terminal compartment case creates
explosion-proof thread joint; the tolerance is 6iHf6r the threads. Main sealing element of the eabl
sealing ring which is made of highly elastic ansisgant material, and which enables sealing of wdge
of cable diameters. This ring is not replaceablg smthe size of the Ex cable entry has to be péddn
the order, based on the knowledge of the connectibte diameters:

| | -AF2- B
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Size of Connecting | for unscreened cables for screened cables
cable entry thread min. fmm/ Max. _ Inner diameter . Outer diameter
mm/ min. /mm/ max. min. /mm/ | max. /mm/
Imm/
20s M20 x 1,5 6,1 11,7 6,1 11,7 9,5 15,9
20 M20 x 1,5 6,5 14,0 6,5 14,0 12,5 20,9
25s M25x 1,5 - - 111 20,0 14,0 22,0
25 M25x 1,5 11,1 20,0 111 20,0 18,2 26,2
32 M32x1,5 17,0 26,3 17,0 26,3 23,7 33,9
40 M40 x 1,5 23,5 32,2 23,5 32,2 279 404

See ATTACHMENT No.1 for instructions of mountingethable entries according to Section 9.2 hereof.

11. Storage

Electric motors must be stored in closed warehousesre they are protected against direct effecteutfioor
environment, such as rains, sunshine, permanenidityndirt, dust or various chemical effects arldoaother
undesired interventions, in order to prevent ewvamidental mechanical damage.

In case of longer storage, it is recommended tateaihe rotor mechanically once in 6 months to the plastic
lubricant in the bearings.

Before relocation of electric motor for the purpadets installation, insulation conditions of wing should be
checked, as described in Section 15.1 hereof.

12. Installation

12.1 In general

Before seating to the point of operation, electniotor needs to be checked properly, especially lifas
been stored for a long time. The following needsdahecked:

* Integrity of parts and connections of electric mpforming the flame proof enclosure

< Insulation conditions of live parts, in accordamgth 15.1

e Whether the rotor can be rotated without exertorgéd
If motors, provided with 63-series bearings, aczest longer than 1.5 year, we recommend to exchtémrge
plastic lubricant, whilst plastic lubricant in thearing lids chambers should be exchanged for motath
62-series bearings, which are closed on both sides.
Any additional steps related to physical instadlatof electric motor at the designated place nagnely its
positioning, mechanical coupling with driven deviceand connection, should be carried out exclusively
at conditions without presence of explosive atmosghe.

12.2 Location
When positioning the motor, the requirements oévaht standards should be observed, especially the
following has to be adhered to:

« Location of electric motor to avoid exposure torhfal effects of other devices (heating radiation,
back suction of heated air, etc.).

« Operator must have free access to the terminak@nathe suction holes of the fan.

e Equal cooling of the motor must be secured fromsales, even from the bottom, to prevent
unallowable temperature rise on any point of taené proof encslosure.

« If motor is designed to be mounted in an uncovereidloor place, it has to be protected by an
outer protective cover after its mounting on theea e.g. by a roof which prevents it from
snowing up, rain effects and direct solar radiatidime roof must not deteriorate cooling.
Transmission elements (clutches, pulley) must wer@a by an anti-contact cover.

« In case of motors of IM 303x a IM203x shape, tlamdle must be protected by outer means against
flooding with water.

* Motors of IM301x a IM201x shape are provided witpratective roof against falling solid objects
into the fan cover, their terminal cover is locatedN side. For these shapes, the terminal cover
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should be rotated by 9Mefore the motor is seated, turning explosion-pexdries, towards the
shaft extension, to prevent water from runningltendupply cables into the terminal box.

12.3 Positioning
Motor must be positioned according to the desigteape, specified on the power plate.
Mechanical coupling must be executed accordinghto ihstructions for use of the driven machine, or
according to the installation guide of the mechahautch used. In fact, the mechanical coupling be
executed by any clutch or any other transmissiemehts provided that the allowed operation loathef
shaft extensions will be kept.

Allowed axial force kk (N) for horizontal and vertical position of shafttensions:

Size Horizontal assembly Vertical assembly
2p=2 | 2p=4 | 2p=6 | 2p=8 2p=2 2p=4 2p=6 2p=8
Fa (N) +Fa - Fa +Fa - Fa +Fa - Fa +Fa - Fa
71MK 225 235 235 210 245 220
71M 225 235 235 210 250 215
80MK 420 440 550 440 400 460 415 575 520
80M 420 440 540 440 400 465 410 575 505

90LK 465 495 640 715 500 430 535 450 685 595 775 655
90L 465 495 640 715 505 425 545 445 695 585 775 655
100LK 695 770 620
100L 640 695 900 1065 700 580 780 610 975 825 1140 990
112M 1010 1150 1425 1675 1085 935 1255 1040 1535 1315 1785 1565

1328K | 1310 1425 1195

1325 1310 1345 1755 2045 1435 1180 1500 1185 1920 1590 2215 1875
132MK 1770 1970 1570

132M 1485 1770 2125 1675 1295 1675 1295 2325 1925
160MK | 1675 2765 1885 1465 3035 2495

160M 1665 1755 2295 2755 1905 1425 2045 1465 2615 1975 3075 2435
160L 1670 1870 2450 2895 1950 1390 2240 1500 2860 2040 3285 25056

180M 1945 2090 2315 1575 2550 1630

180L 2060 2600 3035 2570 1550 3190 2010 3625 2445
200LK | 2630 2780 3430 4040 3110 2150 3480 2080 4140 2720 4760 3320
200L 2620 3160 2080 4175 2555

where * Fa" is the force acting upwards, andFa“ is the force acting downwards.

The allowed radial load depends on the distaneectifig force from the bearing, and therefore i<Higs
graphically in ATTACHMENT No.2.

The belt connection can be applied only if relevstandards and regulations for protection agaiasger
effects of static electricity are met at the poimith explosion danger.

The clutch or the pulley must be balanced dynaryic&he rotor is balanced dynamically as standeith

a half key. The clutch or the pulley must be alatabced with the half key. If the key is longerrttthe
length of the transmission element body, mountethershaft extension, the outer part of the kef iaist
be removed in order to balance the clutch. Befbie dlutch or pulley are mounted on the shaft, the
tolerated surfaces need to be cleaned off the mabee agent, and spread with oil. The clutch ollqy
should be mounted hot. When mounting the clutctherpulley, impacting must not be applied, sina th
energy of the impacts would be absorbed by theitgar

To secure smooth run of electric motor without esdee oscillations and noise, and also to achiégk h
service life of the bearings, the manufacturer meoends accurate clutching, if possible without full
utilization of assembly deviations which are allovi®y the clutch manufacturers.

See the CSN 34 3205 standard, par. 50, for theedures and values of the deviations allowed foreobr
clutch assembly. The motor must stand on an eversalid base, and motor feet on a worked metabsarf
Seating directly on a bricked or concrete bas®isatowed. When tightening the bottom clampingtbolr
nuts, the construction of electric motor must netdeformed. Once the clamping bolts are tightened,
accuracy of clutching needs to be checked again.

The size of the fastening holes, same as the dpatte flange, needed for fastening, are visiblettoan
electric motor itself, and are specified in the @ision tables to be found in the catalogue.

12.4 Connecting
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12.5

Motor shall be connected as described in the widimgram, located inside the terminal compartment
(terminal box) so that the power supplies had paently good contact with the connecting terminéls.
electric motor is powered from convertor, or if ambent temperatures are above +40 °C, or at altitude
exceeding 1,000 m, or in case of electric motor \Wideclared thermal class T5, the inner temperature
sensor has to be connected to reduce the load oéthotor, or to switch it off.

The mains voltage and connection of terminals etrminal box must correspond with the voltage and
connection specified on the motor power plate witlaximum tolerance of +-10%. Any potential
asymmetries in supply voltage must be solved adogrid CSN EN 60034-26.

The inner space of the terminal cover must be ceahdry. Connected cables must not have loosewire
When cable(s) is (are) connected to the termimatbié electric motor terminal compartment, the teain
compartment shall be closed properly by the terhlidaTo secure the explosion resistance of tlaené
proof enclosure of the terminal compartment (teehbox), the supply cable must be perfectly sealdtie
cable entry which must have all the long-term patans needed from flame proof enclosure once thie ca
is mounted. As concerns cable entries in basigdesis per Section 10.1., rubber sealing ring (89)sed

in the explosion-proof plug cable entry for goodlsey of the cables of various diameters. This iggut

on the outer coat of the supply cable, is tightetwethe cable entry (42) and secured with cable @L).
The allowed range of cable diameters is specifiedhe ring. If Ex cable entries are used, as peti@e
10.2, separate instructions for use should be adher— see ATTACHMENT No.1 hereto.

The cable inlets to the electric motor and conoectd its switching, protective and locking instemts can
only be installed by workers with relevant quabfion whilst observing related standards and wiring
diagrams as specified in this manual.

The connecting terminals of explosion-proof bushkinglow connection with copper or aluminium
conductors. Marking of connecting terminals coroegfs with CSN EN 60034-8 (IEC 34-8).To connect
supply cables, all connecting terminal screws rbesthecked repeatedly for proper tightening in otde
prevent heating due to undesired increased trasgmigonnections resistances. This does not agply f
WAGO connecting terminals.

The connected conductors must not load conneatingihals either by pulling or by bending. In case o
connection using aluminium conductors we recomntendarry out the following precaution: Just before
the aluminium conductor is connected, the oxidisggr on the conductor needs to be removed, and new
oxidation must be prevented by conserving the jeittt a neutral vaseline, one day after the conaedhe
connecting screws must be tightened again andtigééning must be done 4 to 6 weeks later.

See below the information about the values of tesgspecified for brass screws and nuts of conrmgectin
terminals of single-pole bushings.

Size of terminal screw Torque specified (Nm)
M5 2,5
M6 4
M8 Tightening screws 2 x M6:4

Protection — overcurrent protection

Every electric motor has to have separate protecgainst overloading and short-circuiting, in ademce
with technical guidelines.

The protective system must be selected correctllypntections must be always correctly adjustethéo
nominal motor current. It applies mainly for eléctmotors powered directly from the supply network
which do not have any built-in thermal sensors.iutheir run, unplanned overloads may be generated
due to acting of various effects which can be owredby the electric motor itself, but which canuies
exceeding the surface temperature declared, ig.0bthe strategic parameters of explosion registan
safety. Even the service life of the insulatiosteyn, as well as that of bearings, is reduced ms@guence

of thermal overloading. In extreme cases they canhsgddenly damaged or winding can be broken.
Therefore, every motor must be secured separasiiyg @ suitable breaker (with motor characteriptars
using safety fuses in combination with overcurnatection.

Safety fuses protect the motor and supply line fu@h the effects of direct short circuit in theaiit.
Serially connected overcurrent protection then quist the motor against effects of unplanned ovddpa
such as increased mechanical load of electric motdailures in supply network — one-phase failuhep

or asymmetry of voltage, etc.

Suitable protection is also a breaker with motoarabteristics, i.e. with short-circuit and delayed
ocvercurrent protection which also protects theamaainst overload and both motor and mains agains
short circuit.
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12.6

13.1

13.2

13.3

In case of power supply from the mains, supplyagst deviation of + 10% from the power plate vakie i
allowed for frequency of A zone according to CSN &034-1.

Protection — inner thermal protections

In order to secure increased safety of electricomot electric motor run in special conditions, Iswas
supply from frequency convertor or operation at emmbtemperature above +40 °C or in altitude above
1,000 m above sea level, or electric motor withlaled thermal class T5, electric motors have therma
sensors built in the winding. This is a part of deecalled integrated thermal protection: groughoée PTC

— thermistors for temperature of 146°C for thermal class T4 or 1&5°C for thermal class T5. Each of
the three thermistors is located in the head ofroator winding phase. The thermistors are conneicted
series and brought out into a terminal compartmenthe terminals marked T1 and T2, which serve for
connection of the control thermal protection systélpon request, two or more independent circuits of
thermal sensors can be built in electric motor, figguarding the temperature of the bearings.

During operation, the functionality of thermal sersscan be checked via measuring the passabilitiieof
sensors circuit = measuring the sensors resistahea the integrated thermal protection controlutrcs
disconnected. If the temperature of the motor @bized within the range of -10C az +40°C, the
resistance of the circuit must not be higher th&® @ for three standard-serially built-in sensors.
Measuring can be carried out using common devisbdst the measuring voltage must not exceed the
value stated on the scheme in the terminal bois. dlso recommended that the voltage on the theymis
circuit does not exceed the value of 4.5V.

The thermal protection control system is usuallgrexted via a separate cable or auxiliary screemed

in the main supply cable, to avoid voltage induttioto the protection circuit from the connectingwer
lines. Complex function of this type of protectig also secured by adhering to the procedures and
principles stated in CSN EN 60034-11.

13. Safety

Elimination of risks in environment with explcsion danger

According to this manual, in order to secure tisailety for use in environment with explosion dandges
manufacturer of electric motors requires that tivestallation (Section 12), putting into servicee¢Bons 12
and 14) and any maintenance or repairs, executdtieaplace of their assembly, especially cleaning
(Section 17.2) or tightening of connecting termingdection 17.1), were done exclusively at the tivhen
explosive gaseous atmosphere is not present.

If operating conditions do not allow to perform amfythe above named activities, special procedfoes
relevant activity have to be elaborated, revised @pproved by a competent person, by adhering tohwh
the risk of explosion will be eliminated.

Under no circumstance:

e the actual specification of ambient explosive atomese towards the power plate info can be
exceeded (Section 4);

« the terminal compartment nor its cover or any otteat of the electric motor can be dismantled,
unless the electric motor is safely switched off fower supply and secured against restart, which
applies also for disconnection and securing ofemtidensation heaters, if connected to the motor,
and the rotor must be stall;

e can the electric motor be repaired by any senicg svhich is not authorized by the manufacturer,
and then used in an evnironment with explosion dgng

e a part can be mounted which was found with corrosib the point forming the flame proof
enclosure, or with any other damage (Section 219, during replacement of bearings or
dismantling of the terminal box.

Danger of rotating parts contact

Mechanical elements and part used for transmigsioiches and their parts or belt gears) must lsggded
so as to eliminate the possibility of static eliedy generation. At the same time, mechanicatgetion of
the rotating parts must be secured against dimgghct, using a special cover.

Protection against danger contact voltage
The protection against danger contact voltage attiae parts must be secured in accordance with the
standards of the CSN 33 2000-4 series, which m#aatsit must be paid special attention to. Protecti
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conductor must be reliably connected to the protedierminal marked with th symbol. The outer
protective terminal is located on the electric mdtame, the other protective terminal (inner)riside the
terminal compartment (terminal box).

14. First putting into service

User can only put into service such electric deyjiciitable condition of which was demonstratedalygport on
initial revision. Prior to first putting a newly raated motor into service, or after a longer idleiqud initial
revision has to be carried out within the belowadibgd scope:

- General inspection

- Inspection of insulation resistance of winding

- Inspection of transition resistance on protectareinals

- Check of tightening of the connecting terminalsesy joints

- Whether the rotor can be rotated without exertorge

- Check of the conditions and accuracy of the meicladcoupling with driven device

- Check of bearings and lubricant

- Check of seating and fastening

- Check of protection against injury

- Check of tightening of the flame proof enclossceew joints

If everything is OK, activation can be initiatedftér the run-up, the motor should be checked fase@nd
vibrations, and after lubrication, if necessarg ttmperature of bearings has to be checked witilgjabilized.

15. Operation tests & measuring

Operation tests & measuring on electric motors:

15.1

Insulation condition
Aplied voltage test
Temperature check

Insulation condition

Insulation condition is checked by measuring theulation resistance of the live parts of electriatons.
For rated voltages of electric motor up to 500\8uiation resistence device with measuring voltage00
V is used. Electric motors with rated voltage abb08 V are measured with insulation resistancecgeof
1,000 V voltage, whilst device of 500 V voltaggesommended for the first orientation measuring.
The value of insulation resisance of cold windingob any other parts of electric motor circuitse(timal
sensors or heaters circuits) before connectionlgotree motor must be at least 5(M In hot state,
depending on the rated voltage value, the insulatigistance should not drop below:

Uv [V] B [MQ]
120 - 0,12
220 - 0,22
230 0,23
380 - 0,38
400 0,4
415 - 0,415
440 - 0,44
500 - 0,5
660 - 0,66
690 0,69

Motors with lower insulation resistance must notdverted up. The cause may be damaged winding or
excessive moisture. Damped motors, insulation tesgie of which is lower than the stated value, nbast
properly dried before putting in operation. Thegmse of winding drying is to remove moisture frdme t
insulation, thus increasing the insulation resistato the prescribed value. Drying can proceecciresl
manners. See the CSN 35 0010 standard for drystgugtions, or locally recommended methods apply. |
drying by continuous current is applied, the curneist not exceed the 50-70% value of phase current
Current should be increased slowly, step by step.

Temperature of winding during drying must not ext86°C.
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15.2 Aplied voltage test
This test can be executed only by reduced voltagagcordance witSN EN 60034 — 1, Section 17.1. As
concerns motors with integrated thermal sensordiemters, the aplied voltage test of insulation is
performed between their circuit and the electrictanovinding which is connected to the frame. The
manufacturer does not recommend to perform thts tes

15.3 Temperature check
Is performed by suitable contact thermometer, whilgecial care has to be taken when scanning
temperatures near rotating parts. Highest allowsstating temperatures:

100 °C — maximum surface temperature of flame foreaclosure — device of Il group,
temperature class T5

135°C — maximum surface temperature of flame proof enale — device of Il group,
temperature class T4

150°C — maximum surface temperature of flame proofamure — device of group |

100°C - maximum temperature of bearing lids

-20°C to +40°C - allowed interval of ambient temperatures (=licaypair) for basic design
-50°C to +60°C - highest possible range of ambient temperatures
-20°C - minimum allowed ambient temperature for basign.

16. Operation and service

Electric motors are designed to be able to worpénmanent run, without the necessity of permanentice.
Meaning, they are not demanding any special service
When running them, however, scheduled operatingitions need to be maintained. Mainly:

- motor must be loaded according to the power platees only

- motor must be cooled sufficiently

- the amebient temperature must be checked, asaselhe temperature of the bearings and flame proof

enclosure, as described in 15.3

- smooth run has to be checked

- connection and tightening of connecting termimaisst be checked, as per 17.1 and 12:4

- lubrication intervals or intervals of plastic hidant exchange must be scheduled and kept, &Sqution 18

- after longer break, insulation condition has ¢orévised, as per 15.1

- proper tightening of all screw joints, mainly tie flame proof enclosure screw joints has todweied.
All works on electric motor are carried out excledy when the moros is switched off and idle. Timsans that
the rotor does not rotate and safe disconnectioth®fmotor from the power supply is secured. If ands
equipped with anti-condensation elements, theie siisconnection must be secured, as well. It ismegended
that all works were carried out without presencexgflosive atmosphere.
When works are carried out on electric motor, afey regulations related to the electric motorpemt devices
and environment, must be adhered to.
When performing any work on electric motor, the lquaf connection of the outer protective conduataust be
checked first. Next the flame proof enclosure serewust be checked to prevent the flame proof enogom
damage.
In hard operating conditions the surface must bared regularly off dust, according to Section 17.2
Note: Before restarting an electric motor which has bidénfor a longer period of time, the quality ofopective
conductors connection to its protective termindlallsbe checked for insulation condition, whethiedid not
deteriorate. Which means whether there is a daofyjdamage to the winding or electric injury. Theufation
condition can also be checked during inspectiangccordance with CSN 34 3205 and the standardicable
for explosion-proof electric appliances.

17. Maintenance

17.1 Terminals
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17.2

17.3

18.1

18.2

In accordance with the operating inspection requingts it has to be checked whether all connecting
terminals, including the protective one, are tigletd properly and tighten them if necessary.

Cleaning
The surface of electric motor must be maintainedl@an state to achieve constant ideal coolinghef t
surface, mainly that of the ribbed frame. This nsetiat contamination of the inlet holes on the daxer
has to be prevented, first of all, as well as betwthe ribs of the frame, or ribs of the shieldstle case
may be. In case of excessive contamination, unafloexceeding of surface temperature may occur, thus
breaking the strategic parameter of explosion tasig® — the temperature class declared.
Besides the aforementioned fatal safety breachgeshing the allowed insulation motor winding system
heating can also lead to reduction of its senifee |
Clean surface of electric motor is, in case of idgstachieved by blowing with compressed air, or by
suction with potential support of mechanical wipofghe dusty areas, using a suitable brush. Bamsbval
must not be carried out in the explosive atmosphegeence.

Re-lubrication of bearings
Proceed according to Section 18.2

18. Bearings

Basic information

Motors of all type sizes are provided with antifion bearings.

Sizes 71 - 100 have single-row ball bearings ofséfes, covered on both sides, with permanent greas
filling, without possibility of adding lubrication.

Motors of shaft heights 112 up to 132 are provideéth ball bearings of 63 series, open, without the
possibility of lubrication in the run. Chambershiearing shields and lids are filled with plastibrigant of
lithic type up to half (usually LV23). From thenier side of the motor they are protected by flammof
enclosure joint around the shaft, and by shaftisgaing and bearing lid from the outer side. Begsi and
bearing chambers are protected in the same mannsizés 160 to 200.

As concerns 160 and 200 mm sizes, both bearingsiagée-row, series 63, with the option to add more
lubricant during the run, but without plastic-lutant -amount regulators.

In order to suppress noise, vibrations and damagjeet bearings in consequence of vibrations, tlaeihgs
are flexible axially. The types of bearing spriage specified in the spare parts table.

The design of bearings of individual sizes of ega-proof motors is clear from the assembly sketch
contained in ATTACHMENT to this manual.

Lubrication
In case of motors of 71 - 100 size with coveredringa of 62 series, and for motors of 112 and 138 s
without the possibility of additional lubricatiorudng the run, filling of plastic lubricant will dat normal
operating conditions even for a couple of years.
If these operating conditions allow so, the follog/ishould be done:
- for motors with speed 1800 min* after 20 000 operation hours or 3 years
- for motors with speed¢ 1800 min* after 10, 000 operation hours or 1.5 year theibgarshould be
replaced or cleaned and re-lubricated.
The time interval is valid which comes first.
Bearings of motors provided with 63-series bearunggs plastic lubricant of lithic type with minewl for
operation temperatures from —30 to +110°C.
This lubricant grease cannot be mixed with lubriggneases produced on the basis of soda soapsnaad |
soaps.
Additional lubrication has to be carried out uspigstic lubricants with identical thickener andeygf oil.
Lubrication interval /T/ for first lubrication antbr bearings lubricated with lithic plastic lubrittaat
favourable ambient conditions of rotor 160 — 2i2@és

Shatft height Type Q%?i'g;t?:rl] Interval T/h/
of motor of bearing Number of
poles
2 4 6 8
160 — 200 ball 8 000 14 500 18 500 22 000
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The service life of plastic lubricant depends om ¢ize and type of the bearing, on the qualitypsrating
conditions, mainly on the static and dynamic lo&the bearings (vibrations), on the operation terapure

of the bearings and also on the cleanliness of embk@nvironment. Additional lubrication can be done
using greasing guns, over the lubricating ball igitanipples KM 10x1.MAKE SURE NOT TO
OVERGREASE! Before additional lubrication is carried out of thmtor in idle, it is recommended to
remove the bearing lid for a short time from theaaof the plastic lubricant so that the fresh ledomt can
penetrate easily into the bearing, and potentie¢ssive grease could be displaced.

At the same time it is recommended to rotate therreo that the fresh grease could spread equallge
bearing. Used lubricant is collected in the outearing lid chamber and has to be removed durinigicev

or repair.

The additional lubrication interval stated in tladble applies for favourable operating conditionslfent
temperature g < 25 °C, temperature of the bearing 75 °C ). When the operating conditions worsen, it
has to be adjusted in accordance with the antdridbearing manufacturers” recommendations.

The additional lubrication interval T  at worsened operating conditions:
T=T .q (hour)

g =. &, . f3 - correction coefficients

Impact of dustiness and humidity of environment:

medium f=0.91t00.7
strong f=0.7t0 04
very strong f=0.4t00.1

Impact of shock load, vibrations and oscillatory mdion:

medium $=09t00.7
strong $§=0.7t00.4
very strong f=0.4t00.1

Impact of higher temperatures

medium (to75C) =10t00.7
strong (75°C to 85C) =0.7t00.4
very strong (85C to 120C) f=0.41t00.1

Since only partial replacement of new plastic loénit for old is achieved during additional lubrioat the
interval needs to be shortened.

Then the second and next interval is 0.5 - Q.7 T

The service life of the lubricant is, in fact, 2rT 2xTy.

Amount of lubricant required for additional lubrica tion

m=D.B.Xx m - amount of lubricant (g)
D — outer bearing diameter (mm)
B — width of bearing (mm)
x—factor dependent on lubricatinterval

x factor 0,001 0,002 0@B 0,004 0,005
Lubrication  daily weekly monthly yearly every 2-3 years
interval

Caution! Overgreasing of bearings increases the temperature in the seating. Lubricant is degraded and
usually breakdown occurs! The temperature of bearings increases after lubricant is added,
after excessive lubricant is pushed out, it should drop to the original value.

18.3 Exchange of plastic lubricant
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18.4

Plastic lubricant can be exchanged for sizes 1120@. Condition is that it has to be done in arlea
environment, i.e. that the bearing will be protdcagainst contamination.

After used lubricant is removed by soft aids (ptastrapes, swab, etc.), the bearing, chamberidrdhie

to be cleaned using a suitable cleaning agentdéegel oil. Care has to be taken to prevent thansliag
agent from peneration into the electric motor. Wheied, the bearing and lid shall be filled witmaw
plastic lubricant up to one half. The lubricant kabe refilledoncethe cleansing agents get dry, in order to
avoid corrosion.

Rotating of bearings without lubricant is unacceptable.

When filling the bearing and the bearing space]ubedcant needs to be spread evenly on the cgafithe
bearing by slight hand turning of the rotor.

MAKE SURE NOT TO OVERFILL! Bearingsoverfilled with lubricant get hot which is unacceptable.
See also previous Section 18.2. Maximum allowedatpey temperature of antifriction bearings is 2Q0
When new lubricant is refilled and motor runs, thmperature of bearings increases with subsequept d
to the original values.

Replacement of bearings

Damaged bearing needs to be replaced straight awagjdering the operating capacity and safetyirigur
replacement the principles for assembly of antifsit bearings must be adhered to. New bearing brusif
identical type as the original bearing. When maunt bearing of 62 series on the shaft, inductiestting
to max. 80C is recommended. Bearings of 63 series shouldebéetl by induction heating or in pure oil
bath to the temperature of € Maximum heating temperature is 200 During bearings assembly,
mechanical impacts need to be avoided, transntitt¢loe antifriction elements of the bearings.

19. Disassembly

In the warranty period, electric motor can onlydimantled by the manufacturer or by a person aizinb to do
so by the manufacturer. When disassembling mdterbelow described procedure needs to be followed:
When motor is idle and switched off from supply,amenical coupling with driven device shall be reksé and
supply terminals disconnected. Individual supplynductors will be marked temporarily according tce th
pertinence to the terminals. The fastening screfwthe motor will be unscrewed (from the feet omfie of the
motor). The disassembly itself must be carried aiud designated site where required cleanlinessdastifree
environment is secured. The used transmission eleofethe clutch (pulley) is pulled down from thiea$t end,
and the key taken out from the slot in the shaft. éviotors of all type sizes can be disassemblethénsame
manner. Any differences in disassembly are detaxdhbyy different design of bearing nodes. Motorg b100mm
axial height in IP54 protection do not have intétmgaring lid and the role of outer bearing ligplayed by shield,
as part of the flame proof enclosure. In motorsxdél heights 71-100mm in IP55 protection and ogizes 112-
200mm are internal bearing lid and shield partaht proof enclosure and outer bearing lid is reshés.

For modified special designs please contact theufaaturer.

Nogakwbpk

8.
9.

20. Motor disassembly procedure

Release and remove the fan cover.

Unscrew the bolts of bearing shields.

Unscrew the bolts and remove the bearing lid omd for size 112-200).

Remove the bearing lid on D side (for size 112-a2l30 with the bearing).

Remove the shield on N side simultaneously withatimeature.

Remove the fan and take out the key for fasteriegan.

Dismantle the ring lock of the bearing in the dthieh N side and draw down the shield on N sideeésiz
71 -100 only).

Unscrew the screws and remove the outer beariranlid side (sizes 112-200).

Dismantle the ring lock of the bearing in the shaft then draw down the shield on N side with the
bearing (sizes 112 -200).

10. Draw the bearings down.

The machine must be disassembled in the same mémnaotors of 71-100 sizes, supplied in IP55 cagey, like
for motors of 112-200 sizes.
Bearing shields of all type sizes are provided whtieads for use of extractor.
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Disassembly of terminal housing and explosion-ppa§ cable entries is clear from the assembly dngsvand is
identical for motors of all sizes.

Before disassembly we recommend to inspect assednblyings of explosion-proof motors thoroughly thaé¢
contained in this manual. Each of them is alwatenided for those sizes which have same designti@jdaearing
nodes.

It has to be taken into account that explosion-pmeator is manufactured with extreme accuracy, tuedefore all
components need to be handled very carefully. Eslbethose in flame proof enclosure ,d“, therefahey must
not be damaged.

21. Check of joints and flame proof enclosure parts

In case of any repair or motor disassembly, thepmrants forming the flame proof enclosure musthexked for
corrosion of the joints or deformation. If corrasits found on explosion-proof joint surface, suentfas to be
replaced.

Explosion-proof plug cable entry has to be chect@dproper sealing the supply cable by the seating in
compressed state, and whether it is not damagegding or by the environment, as the case may e nfaterial
hardness of the sealing ring must not exceé®®b4lf it does not conform to these requirementst deformed, it
has to be replaced.

Damaged parts of the flame proof enclosure musbeaat-used for motor assembly.

22. Assembly

Motor is assembled in opposite manner than itssdeably, whilst absolute cleanliness of all assgrahits must
be maintained. Bearings have to be cleaned armd fillith lubricant, chambers of bearing lids will filked with
grease from one half. When mounting the bearingdorce must be exerted.

The seating faces of individual parts, namely sig$aforming the explosion-proof joint, must notda@naged, and
must be painted with a thin layer of silicone geea§ LUKOSAN type to avoid corrosion. All connediscrews
must be provided with flexible washers and prop&diitened. After assembly, the motor needs tohseked for
correct function.

23. Inspections, revisions

Inspections of individual parts of the motor mus&t barried out as often as the operating conditiand
environment require. Revisions should be done withiervals and scope specified by the CSN 34 3@@5CSN
IEC 79-19standards or related procedures.

24. Failures

Despite the entire system care, which is paid égtdt motors during their manufacture and subseigretesting,
and despite professional attendance in operatjperation failures cannot be totally eliminated.

They are either caused by natural ageing or operatear and tear, undetectable material defectinufacture or
incorrect or unscheduled operation condition oko#quipment or in supply network.
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FAILURE

CAUSE

REMOVAL

Motor is connected, it

No voltage in the network

Secure network supply

does not start up and i
silent

s Remelted fuse or disconnecte
breaker

Replace fuses, connect the breaker

Interrupted motor connection

Repair the motor catiog

Defect in winding - interruption

Contact the maratéaer

Motor does not run up
and growls

Low voltage in the supply
network

Secure correct supply voltage according to thegali
plate

The motor is overloaded

Remove the ovlerload omusee powerful motor

Motor does not run up
and growls loudly

Defect in winding

Contact the manufacturer

One fuse remelted

Replace the fuse

Supply of one phase interrupté

2d

Repair the phase supply

Motor loses revolutiong

Wrong application

Contact the manufacturer

Increase the load

Reduce the load

Low supply voltage

Secure correct supply voltage according to thagag
plate

One phase disconnected

Check the fuses, relay switching off in case of
overload, connect the starter

Motor runs and then
loses revolutions

Supply failure

Check the entire circuit, cables, fuses etc. foremi
connection

Overloading

Reduce the load

Motor runup takes lon

Low voltage

Secure correct voltage

Motor does not achieve
full revolutions

Incorrect drive

Contact the manufacturer

Low votlage cause by voltage|
drop in the
mains

D

Position the cable correctly or use transformer
branch with higher voltage

High load moment at runup

Check the load momentssaoility of drive

Motor gets overheated

at the time of runup

Short circuit of the coil on the
frame, disengage
winding, circuit
partially short-
circuited

Find the point of the failure and repair

Assymetric applied voltage

(D

Check the mains, connection and branch on th
transformer

Low supply voltage

Secure correct voltage

Overloading

Reduce the load or use bigger motor

Ambient temperature increase

As standard, the motor is designed for ambien
temperatures to 4TC. Special winding is needed f¢r
d higher ambient temperatures, the temperature |s
stated on the rating plate

Foreign object in vent holes

Clean the motor

Fuses get remelted or|

breaker keeps
switching off

The motor is overloaded

Reduce the load

Incorrect connection

Check the connection

Defect in winding

Find the point of the failure arapair

Assymetric supply
current during normal
run

Assymetric applied voltage

Check the entire lind ath connections

One phase disconnected

Check corect connectioall mmminals

Motor vibrates during
run

Motor and driven machine are
not parallel

Align both machines axles

Weak or uneven base

Reinforce or align the base

Unbalanced clutch or pulley

Balance the clutchuley

Unbalanced driven mechanisr

Balance the driven amesim

Defective bearing

Replace the bearing

One phase disconnected

Check and repair the disengaged circuit
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_ _ Damaged bearing Replace the bearing
Noisy bearing Drv bearin Clean the bearing (in diesel oil or petrol) andllref
Y g with new lubricant

The bearing overfilled with
lubricant
Contamination of bearing or
Excessive heating of lubricant
bearing

Remove excessive lubricant

Clean the bearing and exchange the lubricant

Replace the damaged bearing. Assembly to b¢
proceeded with clutch heated and wjth
mounting devices, impacts must be

Bearing damaged during
incorrect clutch
assembly

prevented
Belt too strained (shows at
bearing on the Reduce the prestraining of the belt
side of the pulley)
Excessive axial load of bearin Reduce the axiad lo

In addtion, electric motors must be protected agaiibrations which are caused by the driven ovesimachine.
Those vibrations reduce the service life of theringa. Special attention has to be paid to the das¢he motors
with antifriction bearings in such cases, when nm®teould be exposed to vibrations when idle, duartg other
operating device. Motor bearings, loaded with \ilores when idle, become noisy in a short time dadrtservice
life runs out rapidly. If vibrations are not remaly¢he issue repeats even after new bearings anateth

25. Spare parts - ordering

Except standardized components such as bearingswsscetc., only spare parts supplied by the motor
manufacturer can be used.

When ordering spare parts, precise name of the goemi must be stated according to the list of carepts, as
well as full designation of the machine type andigie together with the serial number of the motor.

The machine type designation, as well as the desidgnserial number of the motor are always statethe motor
power plate.

26. Repairs

Due to high level of safety of electric motors desiwhich makes electric motors safe for use, ohlg t
manufacturer can repair the motors, or those sergitops which have the authorization to do so ley th
manufacturer of electric motors.

If the original construction of electric motor waffected during repair of explosion-proof electmotor or any
part of it having substantial effect on securing ¢xplosion resistance, the electric motor loses#plosion-proof
parameters declared.

Thereforeelectric motor, repaired by a service shop which ranot been authorized for such repair by the
manufacturer, loses automatically its explosion-prof parameters, and cannot be subsequently used ima
environment with explosion danger, declared by theerial power plate.

27. Warranty

The warranty of the manufacturer for the machinévdieed is bound by the conditions that before rirechine is
used, it is stored in a prescribed manner, thahduhe machine installation and operation therirtdtons of the
manufacturer specified in this manual are followad,well as the instructions contained in the C3N3305
standard and, additionally, that the machine ruregyeeed technical conditions or any other appleaiovisions,
corresponding with the data stated on the powde pkailing to meet the said conditions of stordgstallation
and operation of machines may constitute for theufecturer the reason for rejecting the claimshefwarranty.
Repairs of motors in warranty period are carriedlguthe manufacturer of the motot$.customer disassembles
motor to which he wants to apply warranty, he has to ask the manufacturer for permission first, otherwise the
warranty will not be accepted.
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28. Table of spare parts of AOM, AVM & AKM series

Shaft Bearing Bearing Rubber sealing
height spring
Front Size
Rear Storage No.
71 6202 272 C3 38710028 IP 54: none
6202 27 C3 EPL 28 IP 55: BA15x25x%
80 6204 27 C3 38710041 IP 54: none
6204 27 C3 EPL 41 IP 55: 20x30x5
90 6205 2Z C3 38710051 IP 54: none
6205 27 C3 K3-51 IP 55: 25x42x7
100 6206 2Z C3 38710048 IP 54: none
6206 2Z C3 EPL 48 IP 55: G30x47xX7
112 6306 C3 38710071 G 30x47x7
6306 C3 K2-71
132 6308 C3 38710089 G 40x52x7
6308 C3 K3-89
160 6309 C3 38710670 G 45x65x8
6309 C3 EMO - X67
180 6310 C3 38710072 G 50x72x12
6310 C3 EMO — X72
200 6312 C3 38710086 G 60x90x8
6312 C3 EMO X86
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29. List of parts

1. Shaft

2. Bearing lid (rear outer)

3. Rear ball bearing shield

5. Ball bearing (rear)

7. Terminal lid

9. Terminal box

11. Grounding terminal (outer)
12. Grounding terminal (inner)
14. Suspension screw

15. Stator stack (without winding)
16. Frame (feet)

17. Rotor stack with Alu-cage

18. Stator winding

19. Ball bearing (front)

21. Lubricating nipple (size 160)
22. Front ball bearing shield

23. Bearing lid (front outer)

24. Fan

25. Fan cover

26. Shaft rubber sealing (gufero)
27. Lock ring (of bearing on shaft)
28. Key (shaft extension)

29. Bearing spring

31. Flange shield

32. Frame (flange)

34. Separation terminal board
35. Explosion-proof bushing

36. Lock ring (bearing shields)
37. Fan lockring (size 71+132, 160)
38. Key (fan)

39. Sealing ring

40. Plug washer

41. Cable clip

42. Cable head

64. Plug stopper of the cable entry

15+ 18 Stator stack with winding
15+ 16 Feet frame with stator stack without virigd
15 +32 Flange frame with stator stack withouidimg

15+ 16 + 18 Feet frame with stator stack withdimng
15 +32 + 18 Flange frame with stator stack withding
1+17 Rotor

7+9+34+35+39+40+ 41 + 42 Complete teahbox

30. List of attachments

ATTACHMENT No.1 Instructions for assembly of Extda entries R.Stahl or CMP Products
ATTACHMENT No.2 Allowed radial loading of free shafxtensions

ATTACHMENT No.3 Assembly drawing for sizes 71 -QLOIP54

ATTACHMENT No.4 Assembly drawing for sizes 71 -QLOIP55

ATTACHMENT No.5 Assembly drawing for sizes 1120®

ATTACHMENT No.6: Connecting terminals.
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31. Contacts

Manufacturer:
EM Brno s.r.o.

Jilkova 124

615 32 Brno

Czech Republic

Tel: 00420 548 427 411
Fax: 00420 548 216 336
Email: ou@embrno.cz

www.embrno.cz

Sale:
Siemens s.r.o.

28. October 150/2663
702 00 Ostrava

Czech Republic

Tel: 00420 597 400 657
Fax: 00420 597 400 659

Email: info@siemens.com
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