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If the measured insulation resistance is still reading lower than the recommended value, contact 
ATB Morley Limited, Sales Department requesting advice. 
 
Also, before the motor is started, check the switchgear for correct operation; check the rating of the 
fuses, check that the overload protection device operates at the full load current on the motor 
nameplate; check the function of all protection devices. 

 5.2 Drying Out 
 
 The only way that moisture can be removed from the windings is by the application of heat, it is 
 necessary that all moisture be evaporated from the insulation before it is subjected to the stress of 
 normal voltage. 
 

The winding temperature should be raised to at least 75oC but MUST NOT EXCEED 100oC by the 
use of hot air blowers or some such method, which can be used to circulate warm air through the 
machine windings. 

 

 !! CAUTION!!  
 
 Irrespective of the method of drying, it is essential that the temperature of the windings be 
 brought up slowly, as any rapid heating may result in damage to the insulation layers due to 
 expanding air and moisture being unable to escape quickly enough. 
 
 NOTE!  
 
 Grease lubricated bearings should be inspected after drying out to ensure that the grease has not 
 melted. If so, clean out and re-charge with grease. 

5.3 Starting 
 

 ! WARNINGS! 
 

COVERS WHICH PREVENT CONTACT WITH LIVE PARTS MUST NOT BE 
OPENED DURING OPERATION 

 
LETHAL VOLTAGES WILL EXIST WITHIN THE MACHINE, IMPOSE FULL 
SAFETY PRECAUTIONS PARTICULARLY;- 

 
ENSURE THAT THE MOTOR IS CORRECTLY CONNECTED TO THE APPROPRIATE WATER 
SUPPLY AND THAT THECORRECT INLET AND OUTLET WATER PORTS ARE USED. THE 
SUPPLY SYSTEM SHOULD BE RATED AT A MINIMUM OF 15L/MIN, AT A MAXIMUM 
PRESSURE OF 34.5 BAR AND AN INLET TEMPERATURE OF 30OC AND THIS SHOULD BE 
TURNED ON BEFORE THE MOTOR IS STARTED. 
 
The motor should be uncoupled when it is first started. During the initial start check that the direction 
of rotation corresponds to that required by the driven machinery. Be aware of any unusual noise and 
vibration. Investigate and remedy the causes. If the rotation is incorrect according to the 
requirements of the driven machinery, refer to ATB Morley Engineering Department. 
When the motor is run for the first time it should be allowed to run for a short period to allow any 
surplus grease to be ejected.  
If all is well the motor can be connected to the driven machinery and restarted. After approximately 
two hours running, re-check the alignment, and when it is known that this is acceptable, locate the 
motor. 
After the driven machine has been commissioned check the overload protection devices. During 
normal operation the motor must be regularly maintained and greased in accordance with the 
instructions given on the machine nameplate and/or in the technical section of this manual. 
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9.7 Motor Assembly 
 
Before assembly, all components must be checked to ensure they are clean, free from damage and burrs. 
Always replace all ’O’rings and shaft seals, fasteners, Dowty or spring washers and bearings with new. 
 
1). Check the rotor shaft and shaft shoulders for damage. A burr on the shaft shoulder can cause 
 bearing misalignment. 
 
2). At the non-terminal box end of the motor where the roller bearing is located, lightly oil the bearing 

seating of the rotor shaft. 
 

CAUTION -  NEVER HEAT A BEARING USING AN OPEN FLAME and ALWAYS USE CLEAN 
PROTECTIVE GLOVES TO HOLD HOT BEARING ELEMENTS AND 
ASSEMBLIES. 

 
3). Heat the inner race of the roller bearing up to a temperature of 80 to 90oC in an oil bath or bearing 

induction heater to expand the inner bore. 
 
4). When the correct temperature has been reached, fit the inner race of the roller bearing on to the 

rotor shaft ensuring that the face of the bearing race fits snugly up to the locating shoulder on the 
shaft. Fit the retaining circlip 

 
5). Leave the inner race to cool.  
 
6). Heat the terminal end bearing end shield up to 80 to 90oC using a bearing induction heater to 

expand the inner bore to accept the outer raceway of the ball bearing. 
 
7). When the correct temperature is reached, fit the ball bearing into the bore of the end shield.  
 
8) Replace the complete bearing and end shield assembly back on to the induction heater and re-heat 

to 80 to 90oC measured at the inner ball bearing bore. 
 
9). When at the correct temperature, remove the bearing end shield assembly from the heater and 

quickly fit the whole bearing assembly onto the rotor shaft. Ensure that an even pressure is kept 
hard against the shaft abutment face so that the inner bearing race fits snugly up to the shaft 
abutment shoulder. 

10). Fit the external circlip and cover the bearing assembly immediately to prevent damage to the 
elements and raceways of the bearing.  

 
11). The bearing assembly must then be allowed to cool to room temperature before any more assembly 

work can continue. 
 
12). Heat the non terminal end bearing end shield up to 80 to 90oC using a bearing induction heater to 

expand the inner bore to accept the outer raceway of the roller bearing. 
 
13). First carefully insert the FLP bush into the back bore of the bearing end shield. Ensure that the bush 

is in the correct position and up to its abutment shoulder. 
 
14). Insert the rolling elements and outer race into the bore of the bearing end shield ensuring that the 

edge of the outer race is hard against the locating shoulder of the end shield. Leave the bearing end 
shield to cool to room temperature before proceeding further. Cover the bearing assembly to protect 
it from dirt and debris entering the rolling elements and causing damage. 

 
15). From the terminal end of the motor, thread the rotor assembly into the stator frame using the same 

slinging and lifting technique in reverse as was used for dismantling. Attach bearing RTD's and 
connect Thermostats removed during strip down to the bearing housings when convenient during 
the rotor threading operation.  

  
 
CAUTION:- GREAT CARE must be taken whilst inserting the rotor so that damage does not occur 

to the stator core or the windings. Ensure that the rotor core remains central to the 
stator core and the windings at all times. A layer of insulating material can be used to 
protect the winding overhangs during the rotor threading operation. 
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D Torque Characteristics Curve (Typical) 
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5.2 Drying Out 
 
 The only way that moisture can be removed from the windings is by the application of heat, it is 
 necessary that all moisture be evaporated from the insulation before it is subjected to the stress of 
 normal voltage. 
 
 The winding temperature should be raised to at least 75oC but MUST NOT EXCEED 100oC and 
 hot air blowers for example can be used to circulate warm air through the machine windings. 
 

 !! CAUTION!!  
 
 Irrespective of the method or drying, it is essential that the temperature of the windings be 
 brought up slowly, as any rapid heating may result in damage to the insulation layers due to 
 expanding air and moisture being unable to escape quickly enough. 

5.3 Starting 
 

 ! WARNINGS! 
 

COVERS WHICH PREVENT CONTACT WITH LIVE PARTS MUST NOT BE 
OPENED DURING OPERATION 

 
 LETHAL VOLTAGES WILL BE PRESENT, IMPOSE FULL SAFETY 
 PRECAUTIONS PARTICULARLY;- 
 

ENSURE THAT THE MOTOR IS ATTACHED TO A SUITABLE COOLING WATER SUPPLY 
RATED AT A MINIMUM OF 15 l/min AT A MAX. PRESSURE OF 34.5 BAR AND HAVING AN 
INLET TEMPERATURE NOT EXCEEDING 35OC. 

 
 CHECK THAT THE SUPPLY IS DISCONNECTED AND CANNOT BE RE-CONNECTED 
 WITHOUT YOUR CONSENT 
 
 ENSURE THE FRAME AND THE SHAFT ARE SOLIDLY EARTHED 
 
 EARTH ANY WINDINGS NOT BEING TESTED 
 
 A WINDING CAN HOLD A CHARGE FOR A LONG PERIOD, TAKE CARE WHEN EARTHING IT 
 AFTER TESTING. 
 
 If the measured insulation resistance is still reading lower than the recommended value, contact 
 ATB Morley, Sales Department requesting advice. 
 

Also, before the motor is started, check the switchgear for correct operation; check the rating of the 
fuses; check the overload protection device to operate full load current declared on the nameplate, 
check the function of all protection devices. 

 
During the commissioning programme, the starting frequency must be kept to a minimum. 

 
 The motor should be uncoupled when it is first started. 
 

During the initial start, check that the direction of rotation corresponds to that required by the driven 
machine; also be aware of any unusual noise or vibration. Investigate and remedy the cause of any 
vibration and/or unusual noise. 

 
If the rotation is incorrect according to the requirements of the driven machine, refer to ATB Morley, 
Engineering Dept. 
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11 Machine Maintenance History 
 
 The following is a proposed style for ‘machine history’. 
 
 A machine history should record all work from monthly maintenance to bi-annual maintenance and 
 the replacement of bearings etc. 
 
 PARTICULARLY NOTE ! 
 
 When entering the history notes compare the serial number of the machine that has been serviced 
 with that at the top of the table. 
 

MOTOR SERIAL No. :- 
 

 
DATE 

 
ACTION TAKEN 

  

  

  

  

  

  

  

12 Spares & Service Backup 
 

When in difficulty, contact ATB Morley, at the Fax / Telephone numbers below and ask for the Sales 
Department. 

 
 The Fax is manned during normal business hours and messages that occur outside these times 
 are received and stored for dissemination when normal business hours resume. 
 
 

 Telephone Number :-   + 44 (0) 113 2571 734 
 
 Fax Number :-    + 44 (0) 113 2570 751 
 
 E-mail :-     sales@uk.atb-motors.com 
 
 Web Site :-    www.atb-motors.com 
 

WHEN REQUIRING ASSISTANCE OR ORDERING SPARES, 
PLEASE QUOTE THE MOTOR SERIAL NUMBER ! 
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5 Commissioning and First Starting 

5.1 Insulation Resistance Measurement 
 
 Before the motor is started, it’s windings must be known to be unaffected by moisture, therefore 
 review the history of the machine and if there is any doubt, check the value of the insulation 
 resistance. 
 
 This is temperature dependent but because the motor has not yet been run, the temperature of the 
 windings can be taken as being the ambient temperature. 
 
 The recommended minimum values are given below. For intermediate ambient temperature use the 
 next above. 
 

 
MOTOR SUPPLY VOLTS 

RECOMMENDED 
INSTRUMENT 

TERMINAL 
VOLTAGE 

RECOMMENDED MINIMUM 
INSULATION RESISTANCE IN 

MEGOHMS AT WINDING 
TEMPERATURE OF  

Over Upto & Including  10oC 15oC 20oC 25oC 30oC 40oC
110v 1100v 500v 16 11 8 6 4 2 
3.3kV 6.6kV 1000v 40 28 20 14 10 5 

 
 
 As a further safeguard it is strongly recommended that the polarisation index of the insulation 
 system be measured. 
 
 To obtain the Polarisation Index a mains or battery powered D.C. insulation resistance tester 
 (Megger) must be used. 
 
 Measure the Insulation Resistance after 1 minute and again after 10 minutes. 
 

P.I. = 10 Minute Reading 
                  1 Minute Reading 
 

TEST PARAMETERS 
 

MOTOR  
VOLTAGE 

INSTRUMENT TEST 
VOLTAGE 

MINIMUM ACCEPTABLE 
P.I. 

1100 500 2.0 
1101-3300 1000 3.0 

above 3300 2000 3.0 
 
 

5.2 Drying Out 
 
 The only way that moisture can be removed from the windings is by the application of heat, it is 
 necessary that all moisture be evaporated from the insulation before it is subjected to the stress of 
 normal voltage. 
 
 The winding temperature should be raised to at least 75oC but MUST NOT EXCEED 100oC 
 
 a). Hot air blowers can be used to circulate warm air through the machine windings. 
 

 !! CAUTION!!  
 
 Irrespective of the method or drying, it is essential that the temperature of the windings be 
 brought up slowly, as any rapid heating may result in damage to the insulation layers due to 
 expanding air and moisture being unable to escape quickly enough. 
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21. At the terminal end, attach the bearing thermistor (58,59) to the bearing housing. 
 
22. To aid location, insert lengths of screwed rod into the tapped holes of the bearing housing and a couple 

of rods into the stator frame ends. 
 
23. Fit the ‘O’ ring seals (30) and (24) and (27) into the bearing endplate (3) in their respective positions. 
 
24. Completely fill the voids between the rolling elements of the bearing with grease as indicated on the 

motor rating plate and 50% to 75% fill the void in the bearing endplate with lubricating grease. 
 
25. Locating all the lengths of screwed rod into the clearance holes of the endplate (3), gradually and 

carefully slide the endplate (3) over the bearing housing (4) and into the stator frame spigot location using 
the socket cap screws provided. 

 
26. As the bearing will float axially inside the housing, the screwed rod will have to be pulled out every so 

often to ensure the endplate and housing are fitting together properly. 
 
27. Firstly secure all the screws that fasten the endplate to the stator frame. 
 
28. Secondly secure the cap screws that fasten the endplate to the bearing housing. Fit the bearing cover, 

re-assembled with new seals (19,29) into the bearing endshield (3). Ensure the lip seal (19) is very well 
lubricated with bearing grease. 

 
29. At the terminal end, completely fill the voids between the ball elements of the bearing with grease as 

indicated on the motor rating plate. 
 
30. 50% to 75% fill the free space in the bearing cover (5) with grease and fit the shaft seal (18). Ensure the 

lip seal (18) is very well lubricated with bearing grease. 
 
31. Secure the bearing cover to the endplate with the appropriate socket cap screws. 
 
32. Check the shaft is running freely by rotating it by hand for a couple of turns. 
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1 EC TYPE-EXAMINATION CERTIFICATE 
 
2 Equipment intended for use in Potentially Explosive Atmospheres Directive 94/9/EC 
     
3 Certificate Number: Sira 01ATEX1062X Issue: 24 
   
4 Equipment: Type EM 21/78 Induction Motor 
   
5 Applicant: ATB Morley Limited 
     
6 Address: Troy Works 

Bradford Road 
Stanningley 
Leeds 
West Yorkshire LS28 6QA 
UK 

 
7 This equipment and any acceptable variation thereto is specified in the schedule to this certificate and 

the documents therein referred to. 
 
8 Sira Certification Service, notified body number 0518 in accordance with Article 9 of Directive 94/9/EC of 

23 March 1994, certifies that this equipment has been found to comply with the Essential Health and 
Safety Requirements relating to the design and construction of equipment intended for use in potentially 
explosive atmospheres given in Annex II to the Directive. 

 
 The examination and test results are recorded in the confidential reports listed in Section 14.2. 
 
9 Compliance with the Essential Health and Safety Requirements, with the exception of those listed in the 

schedule to this certificate, has been assured by compliance with the following documents: 
 

EN 50014:1997 (amendments 1 and 2) EN 50018:2000 EN 13463-1:1998 
 

The above list of documents may detail standards that do not appear on the UKAS Scope of Accreditation, but have been added 
through Sira’s flexible scope of accreditation, which is available on request 

 
10 If the sign ‘X’ is placed after the certificate number, it indicates that the equipment is subject to special 

conditions for safe use specified in the schedule to this certificate. 
 
11 This EC type-examination certificate relates only to the design and construction of the specified 

equipment.  If applicable, further requirements of this Directive apply to the manufacture and supply of 
this equipment. 

 
12 The marking of the equipment shall include the following: 
 

  I M2 
 EEx d I 
 

mailto:ukinfo@csagroup.org
http://www.csagroupuk.org
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Certificate Annexe 
 
Certificate Number: Sira 01ATEX1062X 
  
Equipment: Type EM 21/78 Induction Motor 
  
Applicant: ATB Morley Limited 

 
 

This certificate and its schedules may only be 
reproduced in its entirety and without change. 
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Issue 0 and 1 
 
The drawings associated with these Issues were replaced by those listed in Issue 2. 
 
Issue 2 
 
Drawing Sheet Rev. Date Description 
3-18007 1 of 1 A 01 Jul 03 Socket interface details 
1-18043 1 of 1 A 02 Jul 03 Adaptor for spigot fitting glands (for use with 1-18042) 
1-18006 1 of 1 A 02 Jul 03 Adaptor for spigot fitting glands (for use with 1-18004) 
2-18005 1 of 1 A 02 Jul 03 Dual entry adaptor (for use with 1-18004) 
1-18008 1 of 1 A 02 Jul 03 Angled adaptor (for use with 1-18004) 
1-18063 1 of 1 A 01 Jul 03 Terminal box lid security cover 
1-18042 1 of 1 A 03 Jul 03 2.2/3.3 kV terminal box arrangement 
1-18041 1 of 1 A 03 Jul 03 Auxiliary terminal box arrangement 
1-18004 1 of 1 A 03 Jul 03 1100 V terminal box arrangement 
2-18095 1 of 1 A 03 Jul 03 Restrained receptacle adaptor (for use with 1-18004 
2-18065 1 of 1 A 03 Jul 03 Alternative adaptor (for use with 1-18698) 
1-18053 1 of 1 A 03 Jul 03 2.2/4.2 kV terminal box arrangement 
1-18019 1 of 1 A 03 Jul 03 Alternative cable gland adaptor (for use with 1-18004) 
1-18020 1 of 1 A 03 Jul 03 Alternative cable gland adaptor (for use with 1-18004 
2-18054 1 of 1 A 03 Jul 03 Restrained receptacle adaptor (for use with 1-18053) 
2-18094 1 of 1 A 04 Jul 03 Restrained receptacle adaptor (for use with 1-18042) 
1-18017 1 of 1 C 07 Jan 04 Cable gland adaptor (for use with 1-18059) 
1-18018 1 of 1 A 04 Jul 03 Alternative 1100 V terminal box arrangement 
1-18060 1 of 1 C 07 Jan 04 Alternative cable gland adaptor (for use with 1-18059) 
1-18076 1 of 1 A 04 Jul 03 Alternative 1100 V terminal box arrangement 
1-18077 1 of 1 A 04 Jul 03 Alternative cable gland adaptor (for use with 1-18004) 
1-18078 1 of 1 A 04 Jul 03 Alternative cable gland adaptor (for use with 1-18004) 
1-18375 1 of 1 A 04 Jul 03 Cable gland adaptor (for use with 1-18042) 
1-17155 1 of 1 A 01 Jul 03 Secn. Arrgt. of EMW 21/78 size T.E.W.C FLP Motor Gp I. 
1-17115 1 of 1 B 26 Jun 03 Secn. Arrgt. of EM 21/78 size T.E.F.C FLP Motor 
3-17171 1 of 1 A 31 Jan 02 ATEX Group I Nameplate 
1-8158 1 of 1 B 27 Jun 03 Terminal Arrgt. for EM W/Cooled 2.2/4.2kV FLP Gr I 
1-17114 1 of 1 A 30 Apr 01 Secn. Arrgt. of EM 21/78 size T.E.F.C FLP Motor (Group I) 
1-17164 1 of 1 A 03 Jul 03 Secn. Arrgt. of EM Type Motor showing sealing of joints to IP 56 
2-17176 1 of 1 A 03 Jul 03 Sectional View of Water Cooled Version of Type EM Motors with 

Double Flange and Shaft 
3-17172 1 of 1 A 03 Jul 03 EM Alternative bearing housings with temperature monitoring 

devices 
2-19166 1 of 1 A 07 Jan 04 Dual entry adaptor 
2-19172 1 of 1 0 10 Mar 03 Shaft clamp assembly 
1-17168 1 of 1 A 03 Apr 03 2.2/4.2 kV terminal box arrangement 

 
Issue 3 
 
Drawing Sheet Rev. Date Description 
1-20801 1 of 1 B 07 Apr 05 JX600 general arrangement 
1-21023 1 of 1 A 25 Jan 05 JX600 terminal arrangements 
1-21024 1 of 1 A 20 Jan 05 JX 600 flamepath details 
3-21170 1 of 1 0 28 Jul 04 Alternative bearing ‘O’ ring arrangement. 
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