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Notes 

These operating instructions do not contain every detailed information for clarity 
reasons and also cannot consider every conceivable application. 

If you would like additional information or if special problems should occur, which are 
not treated in detail in the operating instructions, you may request the required 
information via the local Helmke branch. 

We would also like to point out that the content of these operating instructions are not 
a part of a former or existing agreement, commitment or a legal relationship or should 
revise one. All obligations by Helmke result from the respective purchasing contract, 
which also contains the complete and solely valid warranty provisions. These 
contractual warranty provisions are not expanded or limited by the details of these 
operating instructions. 
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1 Safety Guidelines 

This chapter 

This manual contains notices you have to observe in order to ensure your personal 
safety, as well as to prevent damage to property. The notices referring to your 
personal safety are highlighted in the manual by a safety alert symbol; notices 
referring only to property damage have no safety alert symbol. These notices shown 
below are graded according to the degree of danger. 

 

!
 

Danger 

Danger 

Indicates that death or severe personal injury will result if proper precautions are not 
taken. 

 

!
 

Warning 

Warning 

Indicates that death or severe personal injury may result if proper precautions are not 
taken. 

 

!
 

Caution 

Caution 

with a safety alert symbol indicates that minor personal injury can result if proper 
precautions are not taken. 

 

Caution 

Caution 

without a safety alert symbol indicates that property damage can result if proper 
precautions are not taken. 

 

Notice 

Notice 

Notice indicates that an unintended result or situation can occur if the corresponding 
information is not taken into account. 

 

If more than one degree of danger is present, the warning notice representing the 
highest degree of danger will be used. A notice warning of injury to persons with a 
safety alert symbol may also include a warning relating to property damage. 

Qualified personnel 

The device / system may only be set up and used in conjunction with this 
documentation. Commissioning and operation of a device / system may only be 
performed by qualified personnel. Within the context of the safety notes in this 
documentation qualified persons are defined as persons who are authorized to 
commission, ground and label devices, systems and circuits in accordance with 
established safety practices and standards. 
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Prescribed usage 

Note the following: 
 

!
 

Warning 

This device may only be used for the applications described in the catalogue or the 
technical description and only in connection with devices or components from other 
manufacturers which have been approved or recommended by Helmke. Correct, 
reliable operation of the product requires proper transport, storage, positioning and 
assembly as well as careful operation and maintenance. 

 

Disclaimer of liability 

We have reviewed the contents of this publication to ensure consistency with the 
hardware and software described. Since variance cannot be precluded entirely, we 
cannot guarantee full consistency. However, the information in this publication is 
reviewed regularly and any necessary corrections are included in subsequent editions 

1.1 Safety and application instructions 

Safe use of electric motors 

Electrical systems in locations subject to explosion hazards must be assembled, 
installed, and operated in accordance with the applicable rules and regulations. It is 
assumed that system operators can ensure that the above-mentioned rules and 
regulations are observed during assembly, installation, and operation, and that the 
appropriate tests are carried out. We recommend that these tests be carried out and 
documented in coordination with the authorities responsible. 

 

!
 

Danger 

Electric motors are designed for use in industrial power systems. Rotating or live and 
uninsulated parts can be dangerous.  

Fatal or severe injuries and substantial material damage can occur if the required 
covers are removed without authorization or if the equipment is not handled, 
operated, or maintained properly. 

 

!
 

Danger 

If the motors are used outside industrial areas, the installation site must be 
safeguarded against unauthorized access by means of suitable protection facilities 
(e.g. fencing) and appropriate warning signs.  

Binding clarification of the on-site risks and of any required measures can only be 
provided by the system operator in agreement with the supervisory authority 
responsible. 

 

The persons responsible for the safety of the system are obliged to ensure that: 
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 basic system planning as well as all transportation, assembly, installation, 
commissioning, maintenance, and repair activities are carried out and checked by 
qualified personnel, 

 these instructions and the motor documentation are available at all times while work is 
in progress, 

 the technical data and specifications regarding the permissible installation, connection, 
ambient, and operating conditions are taken into account at all times, 

 the system-specific construction and safety regulations are observed and personnel 
protective gear is used, 

 all work on these motors or in the vicinity of these motors must be carried out by 
qualified personnel only. 

For this reason, these operating instructions only contain the information required for 
the motors to be used by qualified personnel in accordance with their intended 
purpose. 

 

Notice 
We recommend engaging the support and services of your local Helmke service 
centre for all planning, installation, commissioning, and maintenance work. 

 

1.2 Switching high-voltage motors  

Switching surges 

When vacuum circuit-breakers and vacuum contactors are used, it is possible for so-
called multiple reignitions to occur on disconnection, depending on various factors 
(such as the circuit-breaker turn-off principle, motor size, length of the incoming cable, 
system capacitance etc.). 

As a result of these reignitions, in individual cases there may be inadmissibly high 
switching surges for the insulation of the motor stator winding, namely when high-
voltage motors with starting currents IS ≤ 600 A are switched off during starting or after 
blocking. Depending on the ratio of starting current to nominal current, and depending 
on the mains voltage dip (up to approx. 20 %) during motor start-up, this current limit 
corresponds to an upper power output limit of approx. 750 kW at Un = 3 kV, approx. 
1500 kW at Un = 6 kV and approx. 2500 kW at Un = 10 kV. 

 

!
 

Caution 

For high-voltage motors up to this size, the planning departments must make 
provision for appropriate overvoltage limiters, when vacuum circuit-breakers and 
vacuum contactors are used. 

 

A limiter to ground is installed in the switchgear between the circuit-breaker and the 
cable termination for each of the three conductors. The level of protection for the 
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motor windings is sufficient given the correct choice of limiters (rated motor voltage / 
response voltage). 

1.3 Electromagnetic compatibility 

Instructions relevant to safety 

When used in accordance with their intended purpose and operated in an electrical 
supply system with characteristics to EN 50160, the enclosed motors (IP54 and 
higher) comply with the requirements of the EC Directive concerning electromagnetic 
compatibility 89/336/EEC. 

 

Notice 

If the load torque is very irregular (e.g. when driving a reciprocating compressor) a 
non-sinusoidal motor current will be induced whose harmonics might bring about an 
excessive reaction on the supply system and so cause excessive emitted 
interference on the power supply connecting leads. 

 

Notice 

If operated in combination with converters, the emitted interference is varying in 
strength, depending on the design of converter (type, interference suppression 
measures, and manufacturer). In order to avoid exceeding the limit values as per 
IEC/EN 61000 on the drive system, consisting of motor and converter, the EMC 
information given by the converter manufacturer must strictly be observed. On 
motors with integrated sensors (e.g. PTC thermistors), interference voltages caused 
by the converter may occur on the sensor lead. 

 

The motor generally fulfils the requirements of interference immunity in conformity with 
IEC/EN 61000. If using motors with integrated sensors, the operator himself must 
ensure sufficient interference immunity by selecting a suitable sensor signal lead and 
a suitable evaluation unit. 
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2 Description 

2.1 Intended use 

These low-voltage machines are intended for industrial installations. They comply with 
the harmonized series of standards IEC/EN 60034. Their use in hazardous areas is 
prohibited unless they are expressly intended for such use. (observe additional 
instructions). The degrees of protection ≤ IP23 are by no means intended for outdoor 
use. Air-cooled models are rated for ambient temperatures of -20 °C to +40 °C and 
altitudes of ≤ 1000 m above mean sea level (MSL).  

Ambient temperature for air-/water-cooled models should be not less than +5 °C (for 
sleeve-bearing machines, see manufacturer's documentation). By all means, take 
note of deviating information on rating plate. Field conditions must conform to all rating 
plate particulars. 

Low-voltage machines are components for installation in machinery as defined in the 
Machinery Directive 89/392/EWG. Commissioning is prohibited until conformity of the 
end product with this directive has been established (observe i.e. IEC/EN 60204). 

The details of the version of the delivered machine as well as the approved operating 
conditions may be derived from the machine documentation. 

Table: Compliance with standards 

Feature Standard 

Dimensions and operating performance IEC/EN 60034-1 

Degree of protection IEC/EN 60034-5 

Cooling IEC/EN 60034-6 

Construction type IEC/EN 60034-7 

Noise emission IEC/EN 60034-9 

Vibration severity levels IEC/EN 60034-14 

The data regarding the actual degree of protection, cooling, and the construction type 
should be taken from the motor documentation in the annex. 
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3 Transport, Installation and Assembling 

3.1 Transport, Storage 
 

Caution 

The protection class according to the technical specifications no longer applies if the 
motor and the radiator are transported or stored separately. IP00 applies. Special, 
professional measures must be taken to ensure protection against contamination and 
humidity. This applies particularly to transport and for storage outside. 

 

Transport 

Immediately report damage established after delivery to transport company; Stop 
commissioning if necessary. 

 

Caution 

The enclosed rotor blocking equipment must be solidly attached during the transport, 
in order to prevent transport damages. This equipment must only be removed prior to 
attaching the PTO element. If the machine has to be transported after mounting the 
PTO element, other suitable measures must be applied for the axial stabilization (see 
figure below). 
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!
 

Warning 

Motors may only be transported and hoisted in a position corresponding to their 
construction type. The motors may only be hoisted using the hoisting lugs provided 
on the stator housing; use suitable cable guiding or spreading devices / equipment. 
(Motor weight refers to the rating plate or technical specifications). 

The handling instructions and markings on the motors must be observed whenever 
they are transported. The motor's centre of gravity is also indicated in the dimension 
diagram of the motor. If the centre of gravity of a load is not located centrally 
between the attachment points, the hoisting hook must be positioned above the 
centre of gravity. Pay attention to the different loads on the sling ropes or hoisting 
straps. 

 

!
 

Warning 

Only the intended openings, eyebolts and lifting pins on the base-plates may be used 
for transporting motor sets. Always pay attention to the carrying capacity of the lifting 
device. Motor sets must not be lifted by attachment to the individual motors. 

 

Notice 
If a motor is not put into operation immediately, it must be stored in a dry, dust and 
vibration-free room at temperatures above freezing point and not together with 
aggressive gases in the room air. 

 

Storing outdoors 

Choose a storage location that is large enough, close to transportation routes and is 
not susceptible to or is protected against flooding. Repair any damage to the 
packaging before putting the equipment in storage in so far as this is necessary to 
ensure proper storage conditions. Position machines, devices and crates on pallets, 
wooden beams or foundations that guarantee protection against ground dampness. 
Prevent the equipment from sinking into the ground and the circulation of air 
underneath the equipment from being impeded. 

Covers or tarpaulins used to protect the equipment against the weather must not 
make contact with the surfaces of the stored equipment. Ensure adequate air 
circulation by positioning wooden spacer blocks between the equipment and such 
covers. 

Storing indoors 

The storage rooms must be dry, vibration-free and well ventilated. They must also 
provide protection against extreme weather conditions. The motors must be protected 
against shock and humidity. 

 

!
 

Caution 

If storage conditions are inappropriate there is a risk of bearing seizure damage. 
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Preservation (mothballing) 

If motors are to be mothballed for a period of longer than 6 months, they must be 
checked every 6 months to ensure they are in good working order and the necessary 
maintenance procedure must also be carried out. Document all preservation 
measures taken, so that they can be reversed before the motors are put back into 
service. Slightly heat the windings of motors constantly and ensure good air 
circulation. 

 

!
 

Caution 

If the motors were supplied with a transport lock, secure the rotor in accordance with 
the instructions for the transport lock in order to prevent vibration damage to the 
bearings. If the motors are equipped with condensate drain holes, remove the screw 
plugs at regular intervals, let the condensate drain off and refit the plugs. 

 

3.2 Protection of the cooling circuit (DWK type) 

 Corrosion protection 

The water channels in the radiator are protected via a coat of antirust solution at the 
factory in order to prevent corrosion. The coolant channels are not filled with coolant 
on delivery in order to avoid frost damaging the channels. 

Protecting the cooling circuit 

1. Observe the notes in the refrigerator manufacturer's operating instructions. 

2. Empty the coolant channels completely and blow these through with air to make sure 
they are completely empty. 

3. Flush the coolant channels with an antirust solution. 
 

Caution 

Frost damage in the cooling circuit 

Damage can occur in the cooling circuit if the coolant freezes. Add antifreeze to the 
coolant when operating at ambient temperatures under 0 °C. Protect the cooling 
circuit when storing. 

Bear in mind that when adding antifreeze, more heat may be generated due its 
reduced specific thermal capacity. 

 

3.3 Installation 

 Make sure of even support, solid foot or flange mounting and exact alignment in case 
of direct coupling. 

 Avoid resonances with rotational frequency and double mains frequency as a result of 
assembly. 
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 Avoid excessive radial and axial bearing loads (note documentation). 

 Make necessary ventilating pipe connections. Models with shaft ends pointing upward 
to be provided with cover by customer. The ventilation must not be obstructed and the 
exhaust air, also of neighbouring sets, not taken in directly. 

Cooling (DWK type) 

The radiator materials were the optimal selection for the water conditions for which the 
radiator was ordered. It cannot simply be used for other water conditions. 

 Note the recommended water quality in the radiator manufacturer's operating 
instructions with regard to special radiator constructions with closed coolant circuits. 

Cooling 

The cooling air must be able to be drawn in and discharged unimpeded; ensure that 
warm discharged air is not drawn back in at the air intake. On the vertical motor 
design with air intake from above, the air inlets must be protected against the ingress 
of foreign bodies and water. 

Balancing quality 

The rotors are balanced dynamically. For shaft ends with featherkeys, the balancing 
type is specified using the following coding on the face of the drive end of the shaft: 

 Code “H” means: balancing with half a featherkey (standard version); this means that 
in order to maintain the balancing quality, it may be necessary to cut back the part of 
the featherkey protruding from the drive element and the shaft profile if the motor has 
a short output element. 

 Code “F” means: balancing with a whole featherkey (this is a special version which 
must be ordered separately).  

Please make sure that the power output element is correctly balanced. Power output 
elements may only be fitted or removed using suitable equipment. 

 

!
 

Caution 

The featherkeys are only secured during transport to prevent them from falling out. If 
the motor has two shaft ends, and a power output element is only fitted to one end, 
steps must be taken to secure the featherkey at the other end. If the rotor has the 
standard type of balance “H”, the featherkey must be cut back to roughly half of its 
normal length. 

 

Noise emission 

When assessing the noise that is emitted at a workplace (if any), it should be taken 
into account that the A-weighted sound pressure level, measured in accordance with 
ISO 1680, namely 70 dB(A), is exceeded if the three-phase AC motors are operated 
with the rated output. 
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Water drain holes 

If the motor is equipped with water drain holes, then they are situated in the foot area 
of the bearing end shields on the drive end and non drive end side and opposite the 
regreasing devices. They are sealed with plastic plugs. If there is a risk of 
condensation forming in the motor (e.g. due to severe fluctuations in ambient 
temperature or direct sunlight, even with high air humidity and intermittent operation or 
load fluctuations), it may be useful to remove the plugs located at the bottom 
(depending on installation position). 

3.4 Aligning 

Instructions relevant to safety 

Detailed specialist knowledge of the necessary measures is required in order to 
correctly align and securely mount the equipment, e.g. for: 

 preparing the foundation, 

 selecting and mounting the coupling, 

 measuring the concentricity and axial eccentricity tolerances, 

 positioning. 

If personnel are not familiar with the necessary measures and procedures, we 
recommend using the services of the local HELMKE service centre. 

Vertical und horizontal position 

The shafts in clutch operation must be aligned axially and radially against each other. 
Gauges must be mounted securely, whereby measurements must be performed on 
four points, which are offset by 90° each, by simultaneously turning both clutch halves. 

The adjacent image shows the axial measurement (angular 
misalignment). Adjust differences with metal supports. The 
remaining accuracy may not be greater than 30 µm in reference 
to a measured diameter of 200 mm. 

 

The adjacent image shows the radial measurement (eccentricity). 
Compensate differences by shifting or padding the relevant 
plates so that a residual inaccuracy of 30 µm is not exceeded. 

 

The option of an electronic measurement and alignment is offered as a modern and 
especially precise alternative to the above listed method. Precisely processed steel 
clutches can also be aligned with sufficient precision with tram gauges and feeler 
gauges. 
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Belt drives require verification that the two matching disks are flush, i.e. both shafts 
must be located parallel to each other and the connecting line between the disk 
centres must form a right angle with the shafts. It is also important that the belt tension 
is completed according to the guidelines of the belt manufacturers. Unnecessary high 
initial tension designates a risk for the shafts and bearings. 

Alignment accuracy 

A diameter of 0.05 mm is required to satisfy the coaxial requirements for the shafts of 
the motor and the driven machine. 

3.5 Mounting 

In order to ensure smooth, vibration-free motor operation, a stable foundation design 
in accordance with DIN 4024 is required, the motor must be precisely aligned, and the 
components, which are to be mounted on the shaft end, must be correctly balanced. 
In addition, vibration speeds must meet the requirements of DIN ISO 10816-3. 

 

Notice 
Where a belt drive is used, it is of advantage to use sliding rails to mount the motor 
so as to be able to set the correct belt tension. 

 

!
 

Caution 

The bearings and shaft can be damaged if the belt tension is too high. It is essential, 
therefore, that you adhere to the permissible values. 

 

Motors that are attached by their mounting feet to the wall because of their design 
must be supported from below by a wall strip, for example, or pinned. 

Use machine fixing bolts with the necessary strength class to ISO 898-1 (e.g. 10.9) for 
reliable mounting and safe transmission of forces resulting from torque. When 
selecting the bolts and the design of the foundation you must take into account the 
maximum forces occurring in the case of a fault (e.g. short circuit or system transfers 
in phase opposition). The values for the foundation forces can be found in the 
configuring documentation or are available on request from the manufacturer. 

Clutches or other drive side elements may only be pulled, i.e. removed (heating!) with 
suitable tools and covered with an accidental-contact protection.  

Only clutches with a perfect, i.e. even driver pitch may be used. The identical elasticity 
factor and quality condition must be verified for a complete set of elastic transfer 
elements. Any non-uniformity causes flexural vibrations in the shaft area due to 
cranking forces, especially at high torque, resulting in a risk of serious motor damages 
due to grinding the rotor in the stator core. The manufacturer's instructions regarding 
the assembly and alignment must be observed specifically for special clutches. 
Pulleys, etc. must be balanced dynamically and possibly at the operating speed. 
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Motors with reinforced bearings (cylindrical roller bearing on drive side) may incur 
problems of a different type under certain circumstances: if fast (2-/4-pole) motors of a 
small to medium size are coupled via a shackle (e.g. ELCO) and very well centred, the 
cylindrical roller bearing on the drive side is radially barely stressed. This may then 
result in running problems, which result in the rolling elements slipping on the wearing 
surfaces. An unexpected increase of the bearing temperature is the result. 

The entire drive concept with consideration to the thermal longitudinal expansion of 
the shafts as well as the radial/axial loads, etc. is essential for the bearing decision. 

3.6 Connecting the stator winding 

Compare the grid type and desired operating data with the motor rating plate – note 
the connection type. If not otherwise specified, the performance data (with tolerances 
according to IEC/EN 60034) relate to a max. 40 °C ambient temperature at a 
maximum set-up height of 1,000 m above MSL, possibly under the conditions of the 
specified coolant or external air data. 

The connection must be performed according to local installation regulations by using 
the proper cables. Terminals for earthing the housing may be found in the terminal box 
or below at the motor pedestal. The connection diagram, which may be found in the 
terminal box, must be observed. Special care is required for voltage or pole changing 
motors – we request that you contact us prior to start-up in the event of uncertainty. 

The motor shaft will turn toward the right when viewed from outside against the shaft 
journal at an equidirectional connection of power phases L1, L2, L3 to motor 
connection U1, V1, W1 – therefore clockwise. If a counter-clockwise rotation is 
desired, two phases must be exchanged. 

 

Caution 

The rating plate of motors, which are only suitable for one direction of rotation due to 
rotation direction dependent fans, contains a suitable marking. A direction of rotation 
arrow is also attached to the motor housing above the journal or on the fan cover. A 
contrariwise rotation is not permitted, since the motor is then overheated due to a 
lack of cooling air. A change in the direction of rotation can only be achieved with 
new or modified fans. In such a case the rebalancing of the rotor may also become 
necessary! 

 

All terminals must be firmly tightened, since extreme heating and therefore a 
destruction of the insulation may be anticipated. 

The connections of any temperature monitoring systems (such as PTC thermistors, 
Pt100-measurement resistors) for the winding and bearings as well as an anti-
condensation heater, etc. are generally located in an additional terminal box including 
the connection diagram and technical data. The use of this system is necessary in the 
interest of operating safety. In order to prevent potentially serious damages due to an 



 Transportation, Installation and Assembly

 

HELMKE ·  · EN · 1.0 3-8DKK+DWK

 

incorrect connection, we are requesting that you contact us, if you need information of 
the necessary analysis systems, etc. 

A switching device with a short-circuit release and a thermal overcurrent tripping 
devices adjusted to the rated winding current must be used to realize an upstream 
motor protection. 

 

Caution 

The thermal tripping devices of squirrel-cage induction motors with star-delta starting 
must detect the phase winding current in the delta connections between the motor 
and the breaker (contactor) and must therefore be set at the lower star current 
(= 0.577 · rated motor current). 

 

Connection with cable lugs 

Remove the insulation from the conductor ends so that the remaining insulation is 
almost long enough to reach the cable lug. If necessary, insulate the cable lugs in 
order to maintain the minimum air clearances. The air clearance for voltages up to 
6.6 kV must be at least 60 mm; the minimum air clearance for voltages up to 11 kV 
(type of explosion protection Ex e) or 13.8 kV is 100 mm 

 

Caution 
The current-carrying capacity of the connection is ensured by the CuZn contact nuts. 
These nuts must not be replaced by parts made from other materials. 

 

Connection without cable lugs 

Clamp-type terminals can be ordered, which are suitable for connecting flexible 
conductors without wire end ferrules.  

Wire end ferrules should only be used if they are attached to the conductor before 
connection, using an appropriate, current-carrying crimp connection. 

To ensure safe clamping and enclosure of the conductor end, only one conductor can 
be connected. 

 

Notice 

If aluminium conductors are connected, we recommend removing the oxide film 
using a brush or file prior to inserting them in the clamps. The conductors should 
then be immediately greased using neutral Vaseline in order to prevent re-oxidation. 

Yielding of the aluminium is also likely after the conductors have been connected due 
to the contact pressure. This should be compensated by tightening the clamping nuts 
after approximately 24 hours and again after about 4 weeks. 

 

Cable entry and routing 

The connecting cable is sealed at the cable entry location and is fastened using a 
strain relief device. The strain relief device can be located either in the terminal box or 
externally.  
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We recommend the following procedure while using cut-out seal insert: 

 Cut out the seal insert so that its opening is 1 to 3 mm smaller than the cable 
diameter. If the cable diameter is too small, increase it by wrapping a layer of suitable 
sealing tape around the conductor. 

 After inserting the seal, make a termination to match the cable and connect an 
earthing cable to it. If the cable has external armouring, do not route it directly into the 
terminal box, but just up to the strain relief device, which in this case should also be 
fitted externally. This prevents moisture from penetrating into the terminal box. 

 Unscrew the upper section of the strain relief device and release the mounting screws 
for the lower section. Insert the cable with seal insert into the gland opening. When the 
cable is positioned concentrically inside the gland opening, screw the strain relief clip 
together and secure it. 

 

Notice 
Tighten the clamping screws of the strain relief clip as much as necessary to produce 
the required effect but not so much as to damage the insulation. The recommended 
tightening torque is 5 Nm. Retighten the clamping screws after 24 hours. 

 

Internal equipotential bonding 

The equipotential bonding between the ground terminal in the terminal box housing 
and the motor frame is established via the terminal box mounting bolts. The contact 
points underneath the bolt heads are bare metal and are protected against corrosion.  

The standard terminal box cover mounting screws are adequate as potential bonding 
between the terminal box cover and terminal box itself. 

Final checks 

Please check that: 

 the electrical connections in the terminal box are tight and are in full compliance with 
the specifications above, 

 the machine is connected in accordance with the specified direction of rotation, 

 the inside of the terminal box must be clean and free of any pieces of cable, 

 all gaskets and seals are undamaged and properly secured, 

 the pressure relief device (depending on the type of terminal box: either cast-in slots 
or an overpressure diaphragm). Any damage may only be repaired after prior 
discussion with the person responsible for the safety of the installation and only by 
using original-parts.  

Then close the terminal box and tighten the terminal box cover screws to 22 Nm. 
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3.7 Connecting the earthing conductor 

The cross-section of the earthing conductor must correspond with the set-up 
regulations, i.e. according to IEC/EN 60204-1, with at least 50 % of the line conductor 
cross-section for cross-sections of > 35 mm2 of the live conductor. 

A hex bolt with a spring-lock washer and a plain washer is located on the stator frame 
at the marked connecting point for the earthing conductor, suitable for connecting 
multi-wire conductors with cable terminals or flat belts with a suitably designed 
conductor end. 

When connecting, please note that: 

 the connecting face is a bare contact and protected against corrosion with suitable 
material, such as acid-free Vaseline, 

 the spring-lock washer and plain washer are arranged below the screw head, 

 the minimum required thread engagement and the tightening torque for the setscrew 
are adhered to. 

3.8 Connecting the auxiliary circuits 

The model descriptions of the attached additional terminal boxes are defined in the 
motor documentation, including the arrangement of the additional terminal boxes and 
the respective terminals. 

The necessary details for connecting the auxiliary circuits may be derived from the 
terminal diagram in the interior of the respective lid and from the machine 
documentation. 

Select the connecting cables with consideration to the rated current and the conditions 
related to the facility (such as the ambient temperature, routing method, etc. according 
to IEC/EN 60204-1). 

Internal equipotential bonding 

The equipotential bonding between the protective conductor terminals in the terminal 
box and the motor frame is established through a mounting bolt in the terminal box; 
the contact location under this bolt head is bare metal and is protected against 
corrosion. 

Final checks 

Before closing any of the terminal boxes, please check that: 

 the cables are connected in accordance with the terminal diagram inside the terminal 
box cover, 

 the inside of the terminal box must be clean and free of any pieces of cable, 



 Transportation, Installation and Assembly

 

HELMKE · DKK+DWK · EN · 1.0 3-11

 

 the cable glands are firmly tightened, and are suitable regarding the degree of 
protection, type of cable routing, permissible cable diameter etc, and have been 
mounted in full compliance with the specifications and regulations, 

 the connecting cables are laid without touching the machine, and the cable insulation 
cannot be damaged, 

 any cable entries which are not used are sealed and the plugs are tightly screwed in 
(i.e. so that they can only be removed using the suitable tools), 

 all of the seals / gaskets and sealing surfaces of the terminal box are in a good 
condition, 

 for screw terminals, ensure that all of the terminal screws have been firmly tightened 
(this also applies to any terminals which are not in use). 

3.9 Connecting the water supply (DWK type) 

The arrangement, construction and size of the connection flange are laid down in the 
technical specifications. The radiator and the protective cover can be converted in 
some design versions if the connection side has to be changed. This must otherwise 
be discussed with the local Helmke branch. 

 Select the materials for the pipes with the necessary chemical resistance according to 
the water conditions. You must also consider the water pressure and the compatibility 
with the radiator materials. 

 Place and support the water pipes in such a way that there are no impermissible 
stresses and vibrations on the connection flanges. Arrange the pipes if possible in 
such a way that the radiator can be removed when the machine has been setup. The 
necessary extension room is visible from the machine dimension diagram. 

 Flush the pipes before connecting in order to remove deposits and foreign particles so 
that they do not enter the radiator. Suitable filters must be fitted to the coolant supply 
pipe if it is possible that the coolant contains dirt and foreign particles. 

Filling and bleeding 

1. After establishing the flange connections, fill the radiator with water with the vent 
screw open until all the air has been removed from the radiator. 

2. Then close the vent screw and check the seal on the coolant supply by carrying out a 
compression test. The maximum test pressure (see radiator's type plate or the 
machines rating plate) may not be exceeded. If the machine is not subsequently taken 
into operation, the necessary measures according to chapter  3.1 – “Transport, 
Storage” is to be carried out. 



 

 

 

 

 

4 Start-up
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4 Start-up 

4.1 Temperature monitoring of the stator winding 

a) PTC thermistors are electronic components with a stamped characteristic bend at a 
defined temperature. Several hundreds of ohms can be measured below these on the 
respective terminals (2 terminals per set) and several kiloohms above these by using 
a simple ohmmeter. 

 

Caution 

The measurement current may only equal a few milliamps! Never connect any 
external voltage (such as 230 V power supply), since the result would be an 
immediate destruction of the sensitive components and due to arc development, 
possibly also an irreplaceable winding damage. 

 

Two PTC thermistor sets are frequently included in the windings for larger motors for 
various temperatures for the advance warning and cut-off. A triggering device must be 
connected to each set for evaluation, the potential-free relay contacts must be used 
for the respective motor control circuits. Subsequently changing the temperature 
values are not possible – only by installing additional PTC thermistor sets on the 
winding overhang. 

b) Klixons or micro-term switches are thermal switches, which are firmly set, similar a) 
installed and directly usable for the control circuits by auxiliary contactors. Inspection: 
No resistance on the respective terminals in the cold state; a passage therefore exists 
which is interrupted after falling below the defined switching temperature. 

 

Caution 
Such contacts may not switch a greater inductive load – connect auxiliary coils with 
an R-C snubber element! 

 

c) Directly displaying thermometers with adjustable threshold value contacts are 
practically only used for monitoring the bearing temperature. In reference to the 
contact loading, the protecting method listed under b) applies. For adjusting advices: 
see final paragraph. 

d) Thermal elements (such as Ni/CrNi) produce a temperature-related thermoelectric 
voltage according to a specific characteristic curve, which must be analyzed in 
separate transducers for the temperature display, possibly with threshold value 
contacts according to c). These temperature sensor are very low-resistance (mΩ) and 
deliver voltages in the millivolt range. They are used within slide bearings shells, 
seldom in the winding area. 

e) Resistance thermometers are calibrated temperature measurement resistors 
(generally with a platinum wire → Pt100 with 100 Ω at 0 °C and 0.385 Ω resistance 
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change per Kelvin; they have a linear progression: i.e. 138.5 Ω at 100 °C or 153.9 Ω at 
140 °C). Each thermometer is applied to two (possibly three / four) terminals, possibly 
combined with overvoltage protection und fuses in an additional terminal box. The 
terminals are frequently combined to a joint conductor. As described under a), the 
resistance determination can be used to check the resistances and the temperature 
can be calculated by this method according to the appropriate conversion. A suitable 
measuring amplifier with a signal relay for a separate adjustment of advance warning 
and cut-off temperature must be used for each resistor (i.e. for Pt100) (these are 
available for five or eight measuring circuits in one housing – for example, for 3 or 6 
units per winding and 2 units per bearing). 

f) Determination of the switching values for c), d) and e) depending on the insulation 
class: 

1. max. cut-off temperatures for the initial setting for the start-up: 
 

Windings Warning Cut-off 

Isolation class 155 (F) 140 °C 150 °C 

Isolation class 180 (H) 160 °C 170 °C 

Settings according to measurement value T in the stationary continuous 
operation 

T = Maximum of measured continuous 
operation temperature under actual operating 
conditions 

T + 10 K T + 15 K 

 

Bearings Warning Cut-off 

Roller bearings 100 °C 110 °C 

Sleeve bearings 
• Sensor in the bearing shell 

85 °C 95 °C 

Sleeve bearings 
• Sensor in the oil pan 

65 °C 75 °C 

Settings according to measurement value T in the stationary continuous 
operation 

T = Maximum of measured continuous 
operation temperature under actual operating 
conditions 

T + 10 K T + 15 K 

 

Any exceeding of these values must be reported to us immediately, in order to 
discover the cause in time. Higher settings may be permitted in individual cases. 
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2. The final switching values must be set in reference to actually calculated operating 
temperatures after completing the start-up and running-in period of the machine: 

Recommendation:  
 Switching value (e.g. warning): 10 K for bearings – others 15 K 
 Switching value (e.g. cut-off): 10 K for bearings – others 15 K 

above the operating temperature with consideration to the anticipated max. ambient 
air and coolant temperature. 

Deviating values may be logical depending on the requirement – if necessary, we will 
await your consultation. 

4.2 Checking the insulation resistance 

Instructions relevant to safety 
 

!
 

Warning 

During the measurement, and immediately afterwards, some of the terminals are at 
hazardous voltage levels and must not be touched. 

If the cables are connected, ensure that the mains voltage cannot be connected. 
Once you have measured the insulation resistance, discharge the winding by 
connecting the ground potential. 

 

Caution 

The insulation resistance needs to be checked prior to start-up and again after any 
extended periods of storage or periods during which the equipment is not in 
operation. 

Before you begin measuring the insulation resistance, please read the manual for the 
insulation resistance meter you are going to use. Any cables of the main circuit which 
are already connected should be disconnected from the terminals in order to carry 
out the insulation measurements. 

Preferably measure the insulation resistance of the winding to the motor enclosure 
when the winding temperature is between 20 and 30 °C: Different insulation 
resistance values apply at other temperatures. When making the measurement, you 
must wait until the final resistance value is reached (approx. 1 minute). 

 

Limit values 

The following table indicates the measuring circuit voltage and the limit values for the 
minimum insulation resistance and the critical insulation resistance. 

DKK+DWK
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Table: Isolation resistance at 25 °C 

 Rated voltage 
UN < 2 kV 

Rated voltage
UN ≥ 2 kV 

Measuring circuit voltage 500 V 500 V 

Minimum insulation resistance with new, 
cleaned or repaired windings 

10 MΩ 100 MΩ 

Critical specific insulation resistance after long 
operating period 

0,5 MΩ 5 MΩ 

 

Note the following items: 

 If the measurements are performed at winding temperatures other than 25 °C, the 
measured value will need to be converted to the reference temperature of 25 °C in 
order to be able to compare the values with the table above. The insulation resistance 
is reduced by a factor of a half for every 10 K increase in temperature, and it is 
increased by a factor of two for every 10 K decrease in temperature. 

 New, dry windings have an insulation resistance between 100 and 2000 MΩ, or even 
higher values. If the insulation resistance is close to the minimum value, then the 
cause could be humidity and / or dirt accumulation. 

 Over its operating lifetime, the motor winding insulation resistance can drop due to 
ambient and operational influences. The critical insulation resistance for a 25 °C 
winding temperature can be calculated, depending on the rated voltage, by multiplying 
the rated voltage (kV) by the specific critical resistance value; e.g. critical resistance 
for rated voltage 3.3 kV: 3.3 kV · 5 MΩ/kV = 16.5 MΩ 

 

Notice 

If the critical insulation resistance is less than or equal to this value, the windings 
must be dried or, if the fan is removed, cleaned thoroughly and dried. Please note 
that the insulation resistance of dried, clean windings is lower than that of warm 
windings. The insulation resistance can only be properly assessed after conversion 
to the reference temperature of 25 °C. 

 

Notice 
If the measured value is close to the critical value, the insulation resistance should be 
subsequently checked at appropriately frequent intervals. 

 

4.3 Drying 

Drying can be accomplished by heating the coils via direct current. However, the 
current should not be higher than half the rated coil current and the temperature of the 
coils must be monitored continuously for the respective insulation class (possibly by 
measuring the Cu resistance increase – therefore measure the cold coil resistance 
prior to starting the drying process and check it later from time to time). 
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The standard value for a favourable drying temperature: 1.4 times the resistance 
increase, if the original temperature was at approx. 20 °C. Change the winding phases 
frequently! An alternate current can be supplied according to the reduced voltage 
(approx. 5…6 % of the rated machine voltage) with a fully stopped rotor for drying 
squirrel-cage induction motors. 

Closed types must be opened by removing any coolers or at least in the area of 
access covers, air gap measurement openings, terminal plates or dummy covers to 
provide an air exchange – possibly blow through dry air. 

In addition, in frequent cases of pure surface moisture alone flowing dry, if necessary 
heated air (fan heater) can bring the desired effect. 

Special attention must be paid for machines with thermal coil protection (PTC 
thermistors) that the drying temperature remains below 120 °C (this value can be up to 
180 °C in motors with insulation class “H”). PTC thermistors may only be checked with 
a measuring voltage below 0.8 V. 

Slot thermometer Pt100 (100 Ω at 0 °C) provide precise windings temperature 
measurements in conjunction with calibrated measuring amplifiers and indicating 
instruments. A check is also possible via a resistance bridge or an ohmmeter with a 
low measuring current: Resistance change is 0.385 Ω/K; i.e. measured value equal 
138.5 Ω matches to a coil temperature of 100 °C. 

4.4 Measures to be performed prior to commissioning 

After assembling the motor in line with technical requirements and before starting up 
the system, check that: 

 the machine has been properly assembled and aligned, 

 the machine has been connected up in accordance with the specified direction of 
rotation, 

 the operating conditions comply with the data specified on the rating plate, 

 the bearings have been regreased (depending on model). Rolling-contact bearing 
motors which have been in storage for more than 2 years must be regreased, 

 any supplementary motor monitoring devices and equipment have been correctly 
connected and are functioning. 

 if bearing thermometers are fitted, the bearing temperatures are checked during the 
initial run of the motor and the warning and cut-off values are set on the monitoring 
device, 

 appropriately configured control and speed monitoring functions ensure that the motor 
cannot exceed the permissible speeds specified on the rating plate, 
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 the drive side elements have the correct parameters for their type (e.g. alignment and 
balancing of clutches, belt tension of a belt drive, backlash and crest clearance of a 
gear PTO drive, radial clearance) 

 the minimum insulation resistance values and clearance values are maintained, 

 the earthing and equipotential bonding values have been properly established, 

 any bearing insulation is fitted in accordance with the labelling. 

 all retaining bolts, connecting elements and electrical connections have been 
tightened to the specified torque, 

 the rotor can spin without coming into contact with the stator, 

 all shock protection measures for moving and live parts have been taken. 

 if the second end of the shaft is unused, its featherkey has been secured so that it 
cannot fall out and the open shaft end is covered, 

 all separately driven fans fitted are ready for operation and have been connected such 
that they rotate in the direction specified, 

 the flow of cooling air is not impeded, 

 all brakes are operating correctly, 

 when operated on a converter, the motor can neither exceed the specified speed limit 
nmax nor under-shoot the specified limit value nmin. 

If the design of the motor requires that the converter is a specific assigned type, the 
rating plate or certificate will contain corresponding additional information. 

 

Notice 
This list does not claim to be exhaustive. It may be necessary to make additional 
checks and tests in accordance with the situation specific to the particular place of 
installation. 

 

4.5 Switching high-voltage motors 

Overvoltages resulting from switching operations 

When putting high-voltage motors or switchgears for high-voltage motors into service 
(3 kV to 12 kV), attention must be paid to the following because of possible over-
voltages: 
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Caution 

Irrespective of the motor size and regardless of the turn-off principle of the circuit-
breaker used, in other words even on small-oil-volume, SF6 or air-blast circuit 
breakers, shutdowns during motor start-up, for example, caused by faults in the 
starting control or by oversensitive protection settings, should be avoided if at all 
possible. Likewise, shut-downs during start-up for checking the direction of rotation 
or other tests should be kept to the absolute minimum. 
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5 Operation 

5.1 Safety instructions 

Machine operation 
 

!
 

Warning 

All covers that are designed to prevent active or rotating parts from being touched 
ensure compliance with a particular degree of protection, or that are required for 
ensuring proper air guidance and, in turn, effective cooling must not be opened 
during operation. All deviations from normal operation (higher power consumption, 
temperature or vibration level, unusual noises or odours, tripped monitoring devices, 
etc.) are indications that the motor is no longer functioning correctly. In this case, the 
maintenance engineer must be immediately notified in order to prevent disturbances 
that could either directly or indirectly lead to severe personal injury or substantial 
material damage. If in doubt, power down the motor immediately in accordance with 
the system-specific safety requirements! 

 

!
 

Caution 

The surfaces of the machines can reach high temperatures, which can lead to burns 
if touched. That is why appropriate measures against accidental contact must be 
taken. 

 

Cleaning 

To ensure proper functioning of the machine cooling system, the cooling circuits must 
be free of pollution (grilles, ducts, ribs, pipes). 

5.2 Drives with insulated bearings 
 

!
 

Warning 

In the event that an insulated bearing is installed on the DE side, the local Helmke 
branch must be consulted prior to any replacements, modifications, maintenance or 
any other interference in the machine, etc. 

 

5.3 Starting 

 Prior to start-up, manually turn the rotor and listen for unusual noises. 

 Star-delta start: The switching timer must be set so that the continued switching from 
star to delta only occurs after exceeding the breakdown torque, therefore after 
completing the star starting current. Other conditions can be provided in special cases 
only after consulting us after checking the run-up time, such as for fan drives with a 
greater moment of inertia. 
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 It is recommended to initially idle the motor for one hour, i.e. not connected to the 
machine. A proper run is present, when no unauthorized vibrations or irregular bearing 
noises can be noticed. Tapping or knocking noises in the bearing areas lead to the 
conclusion to bearing damages (transport, extensive downtime). Screeching noises 
point to slipping rollers, possibly incompletely developed grease film – this can 
occasionally be observed in idling roller bearings, however, should have disappeared 
after a brief operating period. In addition to the listening stick or stethoscope for a 
subjective evaluation by an expert, portable measuring devices SPM 43 A or T 2000 
can be applied for the bearing evaluation via the SPM method. Various design models 
of the motor housings must be considered for the volume of all running noises (cast 
iron machines always appear to be quieter than welded steel structures with tubular 
condensers). 

 Our motors were also tested for their smoothness of operation prior to delivery. If 
unexplained vibrations are still encountered, the motor must first be separated from 
the load machine and restarted to limit the cause. If the smoothness of operation is 
still unsatisfactory, the clutch or pulley may not correspond with the respective balance 
condition (half key / full key balancing) of the motor, or the characteristic frequency of 
the foundation is too close to the motor rotational frequency. In order to properly check 
the balancing quality of the motor, it would have to be operated with a free shaft and a 
half (or full) key on a neutral base (such as rubber plates or rubber-bonded metals) or 
suspended from a crane and the vibration speeds (mm/s) must be measured. 
According to experience, foundation problems almost only occur in 2-pole motors i.e. 
drives operating at 3,000 / 3,600 rpm. 

 Coupled and therefore only slightly radially stressed motors sometimes still have 
unexpected vibrations despite proper balancing. A “jumping” of the rotor within 
increased bearing clearance could be the problem. Possible remedy other bearings 
with a reduced play. For machines with 2 deep-groove ball bearings, of which the one 
is installed axially movable as movable bearing. Preset this bearing with disk springs 
or such. 

 Roller bearings receive the required grease quantity of an optimal quality prior to the 
motor delivery as initial lubrication (request specifications, if necessary). 

 Sleeve bearings are delivered without an oil fill. 

 The lubrication and maintenance instructions must be observed for the roller and 
sleeve bearings. 

 The temperature of the roller bearings can be up to 50 K above the coolant 
temperature of 40 °C – higher values up to an operating temperature of 140 °C are 
possible under certain circumstances after consultation. 

 The operating temperature of sleeve bearings should not be greater than 75 °C during 
continuous use (approx. 10 K higher, if this measurement is made directly in the lower 
shell) – contact is necessary for special cases. The temperature of sleeve bearings 



 Operation

 

HELMKE ·  · EN · 1.0 5-3DKK+DWK

 

specifically should be constantly monitored; Pt100 measurement resistors are 
generally installed there. 

 All machines with removable covers on plug-in type bearings or housings require 
verification that these remain closed, since a perfect ventilation is otherwise not 
guaranteed and unauthorized heating may occur 

5.4 Operation 

Vibrations according to DIN ISO 10816-3 within the “satisfactory” range (v ≤ 4.5 mm/s) 
are unthinkable during the coupled operation. The machine must be switched off in the 
event of doubts in case of any changes from the normal operation – such as increased 
temperatures, noises, vibrations. Determine the cause, possibly contact the 
manufacturer. Safety equipment may not be disconnected even during trial operations. 
Clean the cooling equipment routinely in case of extensive contamination. 

5.5 Stoppages 

If the motor remains out of service for an extended period of time (> 1 month), it 
should be started up about once a month or at least the rotor should be turned. Refer 
to the instructions in chapter  5.3 – “Starting” before restarting the motor. If a rotor 
locking device has been attached to the motor, you must remove it before you spin the 
rotor. 

 

Caution 
If the motor is not to be used for a period in excess of 12 months, suitable 
anticorrosion, mothballing, packaging and drying measures must be taken. 

 

Switching on the anti-condensation heating 

If an anti-condensation heating is provided, switch it on during the machine stoppages. 

Taking the machine out of service 

For details of required measures see chapter  3.1 – “Transport, Storage”. 

Shaft earthing device 

If non-standard shaft grounding devices are used at the non-drive end shaft end / 
bearing unit with brushes in a design that is not encapsulated and sealed, corrosion 
can occur on the brush track (shaft) during lengthy stoppages. The corrosion must be 
removed when the machine is put (back) into operation. 

Lubrication prior to recommissioning 
 

Caution 

If the motor has not been used for longer than 12 months, it must be regreased 
before being restarted. The shaft must rotate so that the new grease can be 
distributed throughout the bearings.  

Pay attention to the instructions on the lubrication plate. 
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6 Maintenance 

6.1 Preparations for maintenance 

Instructions relevant to safety 
 

!
 

Warning 

Before starting any work on the motors ensure that the plant or system has been 
deenergized and locked-out against re-closure in full compliance with all of the 
appropriate specifications and regulations. In addition to the main circuits, also make 
sure that supplementary and auxiliary circuits are isolated from the supply, especially 
the anti-condensation heater. 

Certain parts of the machine may reach temperatures above 50 °C. Physical contact 
with the machine could result in burn injuries! Check the temperature of parts before 
touching them. 

When cleaning the machine, ensure that suitable exhaustion measures are used and 
you use personal protective gear (e.g. goggles, face mask/filter). 

If chemical cleaning agents are used, observe the instructions and any warnings 
indicated on the associated safety data sheets. Chemical agents must be compatible 
with the motor's components/parts, especially when they contain plastics. 

 

!
 

Warning 

Explosion hazard 

If you clean the machine with compressed air, plastic components may become 
statically charged and create a potentially explosive atmosphere. Do not clean plastic 
components with compressed air. When cleaning the machine, make sure that the 
air in the vicinity of the motor is free of gas and dust. 

 

Notice 
Operating conditions and characteristics can vary widely. For this reason, only 
general maintenance intervals can be specified here. 

 

6.2 Cleaning the motor 

When cleaning the motor, care must be taken above all to clear dirty and possibly 
blocked airways and cooling surfaces. The machine should be cleaned with dry air 
(compressed air or bellows). Avoid blowing dust into the bearings. The pressure may 
not be too high that also no dust forced through the bearing seal. 
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6.3 Lubrication and maintenance instructions for roller bearings 

6.3.1 General 

Roller bearings are precision parts. A suitable lubrication is decisive in any case for 
the operational safety. Low-vibration operation and adherence to the respective 
bearing loads are an absolute requirement. 

The grease quality listed on the lubrication labels must be used for re-lubrication. This 
prevents bearing damages due to incorrect lubrication use. The mentioned lubrication 
intervals must also be adhered to; excessively greasing the bearings is also 
detrimental. Difficult operating conditions may require corrections – we therefore 
request that you contact us. 

 

Caution 
The bearing grease loses its excellent lubricating characteristics at least after 
4 months after the machine shutdown period, if it has not been refilled since the 
shutdown. 

 

6.3.2 Machines without a grease nipple 

The first fill is generally sufficient for the service life of the bearing. If re-lubricating is 
required after an extended shutdown period, the used grease must be completely 
removed, whereby the bearing cover and the bearing must be carefully cleaned with 
gasoline or degreaser. Then coat the roller bearings with fresh grease and fill both 
bearing covers sufficiently with grease. Excessive grease results in unauthorized 
heating of the roller bearings and must therefore be avoided at all costs. 

A light rotation of the rotors should be checked manually after the bearing covers have 
been re-attached. An observation during the start-up is recommended: Noises? 
Excessive heating of the bearings over a longer period? 

6.3.3 Machines with grease nipples and without a used grease removal 

A reference tag is attached on the motor, on which the grease quantity and the 
intervals for regreasing are listed. After several times of regreasing, the outer bearing 
covers must be removed and the used grease must be removed.  

A light rotation of the rotors should be checked manually after the bearing covers have 
been re-attached. 

 

Caution 
Only re-grease the machine while the machine is operating, if necessary, provide 
lubricating tube extensions. Access tubes must always be filled with grease! 
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6.4 Machines with grease nipple and automatic grease quantity adjustment 

Re-grease while machine is running. Reference tags are attached for regreasing. An 
installed spinner disk hurls the used grease pressed out of the roller bearings, which 
accumulates in a chamber. These are arranged as follows and will be emptied in the 
manner listed in the following. Conduct the first check after 2…3 hours. The bearing 
covers do not have to be dismantled. 

 Grease chamber under the fan cover 
on the drive end side 

→ Remove screws, pull out the grease 
chamber and empty 

 Grease chamber under the outer 
bearing cover 

→ Pull out the drawer, empty the chamber 

 Grease chamber under the inner 
bearing cover 

→ Reach into the bearing end plate opening, 
pull out the drawer, empty the chamber 

 Horizontal tube under the fan cover on 
the drive side 

→ Unscrew both plugs, push out used grease 
with a rod 

 

Caution 

Excessive grease quantities may result in increased bearing heating! The excess 
grease is discharged only after hours. The instructions apply accordingly for other 
models. 

Grease with a viscosity of (< 130 cSt) should be used for 2-pole machines due to the 
high temperatures during the start. 

 

Notice 

We recommend ESSO UNIREX N3 as standard lubricant. Although the bearings are 
lubricated in the manufacturing plant, the new bearings must be re-lubricated after a 
few days of operation, in order to guarantee a long service life. 

If the lubricating intervals become very short due to a high bearing temperature 
(> 85 °C), high temperature grease should be used. The recommended high 
temperature grease assortments are listed in the table, whereby the approved 
temperature must be observed. 

 

Miscibility 

When changing from one grease type to another, it is important to observe the 
miscibility of the greases. If incompatible greases are mixed together, the composition 
can changed dramatically and the maximum approved operating temperature of the 
grease mixture can be so low in comparison to the original grease that bearing 
damages cannot be ruled out. Greases that have the same soap and use similar basic 
oil can generally be mixed without any hazardous results. Grease based on lithium 
can be mixed with other grease based on lithium. Grease based on calcium and 
lithium generally can be mixed, however, not with one based on sodium. Mixtures can 
reduce the drop point of the mixtures. Modern high-performance grease loses its 
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generally good characteristics when mixing with other grease. A perfect operation of 
the machine should be checked by applying a listening stick or SPM measuring device 
before and after each lubrication process. 

6.4.1 Maintenance instructions for freestanding drives 

High voltage machines, which are shut down over an extended period under extreme 
climatic conditions (room temperature of 40…45 °C and relative humidity of more than 
95 %), can still be operated at an insulation resistance of 0.5 MΩ, if they are otherwise 
clean. 

When operating the motors outdoors without a protective roof (only possible for 
motors with a minimum protection rate of IP44 and a normal climate), an increase 
maintenance requirement is necessary, especially in case of extended shutdown 
periods. These motors must be operated for at least one hour monthly to reduce 
corrosion due to condensate and rain water. When shutting down the motors during 
winter, blocking the outer fan by snow and ice must be prevented. 

6.5 Servicing 

6.5.1 Servicing instructions 

Faults 

An inspection must be carried out as soon as faults or exceptional operating 
conditions that exert an excessive load (either electrically or mechanically) on the 
motor (e.g. overload, short circuit) occur. 

Instructions for inspecting rolling-contact bearings 

When servicing a motor, it is generally not necessary to dismantle it. The motor only 
has to be dismantled if the bearings are to be replaced. 

 

Caution 
The required regreasing intervals for rolling-contact bearings are not the same as the 
servicing intervals. It is essential to adhere to them. 

 

Caution 

The spent grease chambers of the rolling-contact bearings only have enough room to 
take up a limited amount of spent grease. When the grease chamber is full, you must 
remove the spent grease before re-lubricating, because it will otherwise escape into 
the inside of the motor. Escaping oil at the bearing or oil escaping during regreasing 
is an indicator that the space for the spent grease is full. 
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6.5.2 First service after installation or repair 

Inspection items 

After approximately 500 operating hours, at the latest after 1 year check, while the 
motor is running, that: 

 the equipment conforms to the stated electrical characteristics, 

 the permissible bearing temperatures are not exceeded, 

 the smooth running characteristics and motor operating noise have not become 
worse. 

Check, while the motor is at standstill, that: 

 the motor foundation has no indentations or cracks. 

Further checks may be required in addition as a result of additional operating 
instructions or in accordance with the plant-specific conditions. Any impermissible 
discrepancies or changes found during the checks must be rectified immediately. 

6.5.3 General inspection 

Inspection items 

After approximately 16,000 operating hours, at the latest after 2 years, check, while 
the motor is running, that: 

 the equipment conforms to the stated electrical characteristics, 

 the permissible bearing temperatures are not exceeded, 

 the smooth running characteristics and motor operating noise have not become 
worse. 

Check, while the motor is at standstill, that: 

 the motor foundation has no indentations or cracks, 

 the motor is aligned within the permissible tolerance ranges, 

 all of the mounting bolts for the mechanical and electrical connections are tight, 

 the winding isolation resistances are sufficiently high, 

 if the bearings are insulated, the insulation has not been bridged, 

 cables, insulating parts and components are in a good condition and are not 
discoloured. 

6.5.4 Inspecting the radiator (DWK type) 

Checking for leaks 

Check for water leaks in the housing attachment whenever carrying out an inspection. 
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1. Remove the respective cover in the housing attachment. 

2. If water flows through the opening, establish the cause and rectify this immediately. 

3. Replace the cover in the housing attachment. 

Cleaning the cooling system   

The cooling circuits must be free of contamination, e.g., grids, channels, ribs and 
pipes in order for the machine's cooling to work. 

 Clean the cooling circuits regularly and remove contamination. 

 Clean the grids and cooling ribs of dirt and contamination. 

 Cleaning the heat exchanger  

 Clean the radiator according to the details from the cooler manufacturer. These state 
the conditions and the possible cleaning methods for the coolant pipes. 

 

!
 

Warning 

The connection flanges on the radiator are not suitable for lifting or support. 

The connection flanges are not strong enough to support heavy loads. The radiator 
may fall down. This can lead to death, serious injury or material damage. Do not 
shore up the radiator on the connection flanges for the coolant pipes. Do not hang up 
the radiator there. 

 

6.6 Corrective maintenance 

6.6.1 Preparations for overhauling / repairs 

Instruction relevant to safety 
 

Notice 
If the motor has to be transported, please observe the information and instructions in 
chapter  3.1 – “Transport, Storage”. 

 

!
 

Warning 

When working on the locating bearing when the motor is in its vertical position, 
support the rotor. Pay attention to the following points when attaching rotors: the 
centring recesses in the shaft ends according DIN 580 eye-bolts are unsuitable 
because only a few threads would be engaged. Depending on the weight of the rotor 
and the direction of the load, it may be necessary to use other suitable elements with 
an engagement length > 0.8 times the thread diameter. 

 

Note the following when carrying out work on the motor IEC/EN 60079-19: 
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Warning 

The anti-condensation heating must be repaired and the necessary routine testing 
that follows repair must only be conducted by experts from the HELMKE Service 
Centres, because this work requires extensive specialist knowledge. 

 

6.6.2 Dismantling 

The drawings and part lists do not include any detailed data about the type and 
dimensions of the fixing elements, etc.; when dismantling the motor, you should 
therefore make a note of where the parts be-long and label them so that they can be 
easily reassembled. 

Use pullers or suitable devices to disassemble parts and components attached to the 
motor shaft. Before you pull off screwed parts and components, replace two of the 
fixing screws in the top of the parts to be removed by long bolts or stud bolts, so that 
the parts are still supported after they have been removed. 

 

!
 

Warning 

Support or unload the rotor when carrying out work at the thrust bearing with the 
machine in a vertical position. 

 

6.6.3 Dismantling instructions 

Bearing bushes 

We recommend that you label the components that comprise the active part of the 
bearing to ensure correct assembly. 

6.6.4 Re-assembly 

Sealing 

Clean and coat the bare joints between the parts and components (e.g. between 
housings, end shields and bearing units) with a non-hardening, permanently flexible 
sealing compound, i.e. Hylomar MQ32 (follow the manufacturer's application and 
safety instructions!). 

Check the existing sealing elements, i.e. at the terminal boxes. Renew them if they no 
longer provide a proper seal. Only use sealing elements that have been tested! 

Installation of the rolling-contact bearings 

Before fitting the bearings, ensure that the parts and components to be located on the 
shaft inside the bearing are fitted first. 

Take great care and pay attention to cleanliness when installing and assembling the 
bearings. To fit the rolling-contact bearings, heat them up to about 80 °C in oil or air 
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and then press them onto the shaft. Avoid any heavy blows that might damage the 
bearings. Fill the bearings with the specified grease so that they are flush. 

6.6.5 Repair the radiator (DWK type) 

Dismantling 

1. Observe the instructions of the radiator manufacturer. 

2. Block the supply and outlet pipes and empty the radiator via the emptying device. 

3. Loosen the water pipes. 

4. Loosen the fastening devices on the radiator. 

5. Withdraw the radiator partially from the housing attachment on its primary locations for 
slinging, e.g., lifting lugs using a lifting device. Use suitable rope guides or spreading 
devices for this. 

6. There are other locations on the radiator where the radiator can be fitted. Secure the 
radiator with an additional slinging rope and then pull this out once more. Fit the 
radiator to the other locations. 

7. When the radiator has been pulled out completely hang it onto the primary locations 
for slinging, e.g., lifting lugs on the rear and place it down carefully. 

 

!
 

Warning 

The connection flanges on the radiator are not suitable for lifting or support. 

The connection flanges are not strong enough to support heavy loads. The radiator 
may fall down. This can lead to death, serious injury or material damage. Do not 
shore up the radiator on the connection flanges for the coolant pipes. Do not hang up 
the radiator there. 

 

Assembly 

1. Lift the radiator above the primary locations for slinging, e.g., lifting lugs and insert it 
into the housing attachment. Secure it to an additional location for slinging. The guide 
bar on the radiator protects it from slipping sideways when being inserted. 

2. Tighten the fastening devices on the radiator once it has been inserted completely. 
Pay attention to the correct order of the fastening devices when tightening these, e.g., 
fastening clips and spherical washers. The maximum torque on the fastening screws 
must be observed. 

3. Connect the water pipes: Bleed the water cooler via the bleeding device (see chapter 
 3.9 – “ ”) Connecting the water supply (DWK type)

4. Open the supply and outlet pipes. 
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6.7 Tightening torque of screw connections 

Table: Tightening torque for screw connections of the electrical connections - 
terminal board connections (except terminal strips) 

Thread 

M4 M5 M6 M8 M10 M12 M16 

Torque [Nm] 1,2 2,5 4 8 13 20 40 

Table: Tightening torque for screws on the electrical connection box, end plates 
and protective earth conductor screw connections  

Thread 

M4 M5 M6 M8 M10 M12 M16 M20 

Torque [Nm] 3 5 9 24 42 70 165 340 

Table:  Tightening torque for metal cable glands 

Thread 

M12x1,5 M16x1,5 M25x1,5 M32x1,5 M40x1,5 M50x1,5 M63x1,5

Torque [Nm] 6 7,5 9 12 12 14 14 

Table:  Tightening torque for plastic cable glands 

Thread 

M12x1,5 M16x1,5 M25x1,5 M32x1,5 M40x1,5 M50x1,5 M63x1,5

Torque [Nm] 3 3 3 6 6 6 6 
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6.8 Malfunctions 

6.8.1 Motor malfunctions 
 

Fault  possible cause Remedy  

Supply is interrupted Check the connections, links and terminals and 
correct, if necessary 

Fuse at the input feeder is blown Search for cause and repair, replace fuse 

Motor protection device has been tripped 
Check the motor protection device for the proper 
setting, information regarding power values on the 
rating plate 

Motor protection device does not switch Check the control of the motor protection device  

Motor does not start 

Fault in the control unit or in the control 
process 

Observe the switching sequence and adjust, if 
necessary  

Motor performance is designed for delta 
connection, but is switched in star 

Change connection from delta to star; observe 
circuit diagram 

Motor performance is designed for double-
star connection, but is only switched in star 

Change connection from double-star to star; 
observe circuit diagram Motor does not start or 

only starts with difficulty 

Voltage or frequency greatly deviate from 
the rated value at least when switched on 

Provide better power supply conditions, reduce the 
load of the power supply, check the cross-sections 
of the supply wiring, possibly install larger cross-
sections 

If the starting current is not too high in delta 
(observe the supplier's specifications), switch on 
directly in delta Torque for star connection is insufficient 
Check project engineering and use possibly a 
larger motor or special type 

Motor will not start in 
star connection, only in 
delta connection 

Contact error on the star-delta switch Check switch, replace, if necessary; check 
connections 

Incorrect direction of 
rotation Motor is incorrectly connected Change two phases of the supply wiring to the 

motor 
Winding is defective Motor drones and has a 

high power consumption Rotor touches 
Motor has to go to repairs in the shop 

Short circuit in the supply wiring to the 
motor Eliminate short circuit  

Supply wirings are incorrectly connected Adjust connection, observe circuit diagram 

Short circuit in the motor 

Fuses blow or motor 
protection trips 
immediately 

Earth fault on the motor 
Motor has to go to repairs in the shop 

Overloading the motor Measure load, check project engineering, use 
larger motor, reduce load Great speed reduction 

under load 
Voltage drops Check cross-sections of the supply wiring, possibly 

install larger cross-sections 
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Fault  possible cause Remedy  

Overload  Conduct performance measurement, check project 
engineering, use larger motor or reduce load 

Insufficient cooling 
Improve cooling air supply and clear the cooling air 
paths, attach external fan, if necessary. Check air 
filter, clean or replace, if necessary  

Ambient temperature is too high Observe the approved temperature range, possibly 
reduce load 

Motor switched in delta instead of star, as 
intended  Correct connection, observe circuit diagram 

Supply wiring has a loose contact (one 
phase is missing)  

Repair loose contact, check connections; observe 
circuit diagram 

Fuse at the input feeder is blown (one 
phase is missing) Search for cause and repair, replace fuses 

Supply voltage deviates more than 5 % 
(range A / 10 % (range B) according 
IEC/EN 60034-1 from the motor rated 
voltage. 

Adjust motor to the supply voltage 

Motor heats excessively 
(measure temperature) 

Rated operating mode (S1 to S10, 
IEC/EN 60034-1) exceeded, i.e. due to 
excessive switching frequency 

Adjust the rated operating mode of the motor to the 
required operating conditions; possibly consult an 
expert to determine the proper drive application 

Ball bearing is braced, contaminated or 
damaged 

Align the motor and the machine, inspect the roller 
bearings, replace the roller bearings, if necessary 

Vibration of rotating parts Search for cause, possibly imbalance, repair, 
observe the balancing method 

Noise too high 

Foreign particles in the cooling air paths clean cooling air paths 
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7 Additional Instructions for Ex-Motors 

7.1 General 

The operation of the motors is subject to the regulations for electrical systems in areas 
subject to a risk of explosions. The requirements according to IEC/EN 60079 must be 
observed when setting up the motors. Determining the degree of the explosion risk of 
a fixed establishment is exclusively the responsibility of the respective supervisory 
authority. 

The regulations of the respective country apply for setting up in a foreign country. 

7.2 System-specific ignition hazards 

The criteria for the respective zonal classification are not harmonized and the 
assessment of the operational risks, the local operating conditions and the various 
monitoring methods is not uniform. Accordingly, the remedial measures recommended 
by the supervisory authorities also differ in some cases, depending on the authority's 
area of responsibility. The motor manufacturer cannot provide general 
recommendations in this regard. 

 

Notice 

Binding clarification of the on-site risks and of any required measures can only be 
provided by the system operator in agreement with the supervisory authority 
responsible. The risk assessments from standards IEC/EN 60079-15 can be used to 
assess the system-specific ignition hazards. 

 

7.3 Assembly and connection 

Due to the closed design of the machine housing, the interior is not connected to the 
ventilation requirements at the set-up location of the machine. This means that the 
possibility exists that the criteria for the classification of zone 2 according to 
IEC/EN 60079-10 are not in compliance in the interior of the machine housing. 

If the supplied cable entry fittings are replaced or not all the cable entry fittings are 
used, those components that are used must be certified and identified as being 
suitable for use in zone 2. Note that the installation and operation conditions specified 
in the respective certificate must be observed and check that this is the case. 
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7.4 Operating method 
 

!
 

Warning 

Explosion hazard 

Due to the enclosed design of the motor housing, the interior is not bound by the 
ventilation conditions for classification in zone 2 to IEC/EN 60079-10. For this 
reason, you must ensure that explosive air does not enter the motor housing during 
the start-up phase. If this cannot be ensured, you are advised to purge the motor 
housing. The motor is equipped with a purge-air inlet and outlet for this purpose. For 
information about the purge characteristics and the position of the purge-air inlet and 
outlet, see the notices on the motor housing. Seal the openings before switching on 
the motor. If purging is not to be or cannot be carried out, the operator must take sole 
responsibility for assessing the risk of ignition in the air gap in accordance with 
IEC/EN 60079-15 and taking into account the prevailing operating conditions. 

 

!
 

Warning 

In order to prevent an explosive atmosphere from penetrating or being drawn into the 
motor frame during stoppages or short-term shutdowns, it may be advisable to 
initiate suitable measures after shutdown in agreement with the supervisory 
authorities, such as generating an overpressure (recommended: ≥ 50 Pa; 
≥ 0.5 mbar) inside the frame to compensate for leakage losses, or providing suitable 
ventilation of the installation site (see information notes in IEC/EN 60079-10). A 
tapped hole is provided in the intermediate housing under the main terminal box for 
connecting a pipe to prevent a negative pressure being created inside the motor 
frame. The tapped hole is labelled with a plate and sealed with a screw plug. 

 

!
 

Warning 

Air may be used as the protective gas, which satisfies the requirements of the Exp 
system manufacturer. If a protective gas other than air is used, special care must be 
taken to prevent the operating personnel from being harmed by the gas escaping 
under field conditions during purging and operation. 

 

7.5 Motor protection 

In the case of a direct on-line starting system the protective equipment must be used 
so for that all phase lines are switched off after releasing. 

Overcurrent protection device: Current-dependent delayed tripping devices or relays 
must be adjusted to the rated motor current. Furthermore, they must be selected so 
that the motor is also thermally protected in the event of short circuits (i.e. when rotor 
is stopped). 

This requirement is fulfilled, if the tripping delay, which may be derived from the 
tripping characteristic (starting temperature of 20 °C) for ratio of starting current to 
nominal current IS/IN is not greater than heating period th specified for the respective 
temperature class. 
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Direct temperature monitoring: If the motor is exclusively protected by a direct 
temperature monitor, the respective details are listed on an additional tag on the 
motor. The thermal motor protection consists of temperature sensors (i.e. PTC 
according DIN 44081), which are only guarantee the explosion protection in 
conjunction with tripping devices, are approved by an inspection agency accredited by 
the EC and, for example, have the test symbol PTB 3.53 – PTC/A. 

7.6 General repairs 

This designates work that does not affect the explosion protection and can be 
performed without complying with the regulation for electrical systems in areas subject 
to explosion risks, such as: 

 Replacement of seals 

 Repair or replacement of fans or fan covers 

 Bearing replacements 

 Replacement of the terminal board 

7.7 Special repairs 

This designates repairs that decisively influence the explosion protection. These 
specifically are all repairs on stator and rotor windings. If these jobs are not performed 
by us, the proper repair must be inspected by an accredited expert. 

The completed special repairs are listed on an additional tag on the motor according 
to IEC/EN 60079-19. 

7.8 Bridging the bearing insulation 

A bearing insulated on the DE side is generally bridged electrically conductive, in 
order to maintain the rotor at the housing potential. 

 

!
 

Warning 

Removing the factory installed existing bridging of the insulated DE bearing results in 
potential differences between the rotor and the grounded machine. This may produce 
sparks, which will ignite the surrounding gas especially in an atmosphere subject to 
explosions. There is also a risk of electric shock. 

The bridging of the bearing insulation on the DE side may not be opened during 
operation. 

 

The shaft is ground on the DE or NDE side via a shaft grounding device on special 
models, also during the operation on the converter. 
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!
 

Caution 

The bridging of the insulated bearing in models with shaft grounding devices and 
insulated bearings on the DE and NDE side results in electrical current flow via the 
machine housing. 

The bearing insulation of the insulated bearings may not be electrically bridged 
during operation. Keep the insulation points clean. 
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