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SCOPE

This specification shall cover all electric motors to be designed, supplied installed and tested that
shall drive any of the items of equipment to be supplied under the contract. This specification shall
be read together with those specifying the mechanical driven equipment.

INTERPRETATIONS

Abbreviations

In this Specification, the following abbreviations will apply:

ANSI : American National Standards Institute
ASTM : American Society for Testing and Materials
BS . British Standards Institution

SANS : South African National Standards
Standards

The latest edition, including all amendments to until the date of tender, of the following particular
national and international specifications, publications and codes of practice shall be read in
conjunction with this specification and shall be deemed to form part thereof:

(a) SANS 1804-2 :  Low-voltage three-phase standard motors

(b) SANS 60529 : Degrees of protection provided by enclosures (IP code)

(c) SANS 60034 :  Rotating electrical machines

(d) BS 1486-2 :  Heavy duty lubricating nipples

(e) SANS 60034-1 : Rotating electrical machines Part 1: Rating and performance
(f) 1so 281 : Rolling bearings - dynamic load ratings and rating life

GENERAL REQUIREMENTS

(&) Electric motors shall be manufactured in South Africa and shall comply with the
requirements of SANS 1804-2.

(b)  Imported motors shall be accepted only if they form an integral part of the equipment
offered. Where imported motors are offered they shall be submitted to the South African
Bureau of Standards to be tested in accordance with the requirements of SANS 1804-2.

(c) The Engineer shall be provided with the appropriate certificates obtained from the South
African National Standards stating that such motors do comply, prior with the installation of
the motors. However, where tests reveal that motors do not comply, it shall be the
responsibility of the Contractor to supply alternative motors that comply with the
requirements of SANS 1804-2.

(d)  Where imported motors are not normally kept in stock in South Africa, written proof shall
be provided of the availability of replacement parts as well as the delivery period of the
parts after placing the orders.

(e)  All motors shall be standard catalogue models and shall be readily available.

)] All motors shall where possible, be from the same manufacturer and shall have the same
interchangeable frames. Variations in type and size shall, where possible, be limited to
prevent stocking a variety of special spares.

(@)  All motors shall be wound for direct-on-line (DOL) type of starting.
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WORKING VOLTAGE AND SUPPLY SYSTEMS

(@)

(b)

(©)

The motors shall be capable of operating within + 10% of the nominal supply voltage
without risk of damage. All motors shall be suitable for operating continuously at the
specified 3-phase voltage system under actual service conditions, including the + 10%
voltage tolerance, without exceeding the specified temperature rise determined by the
resistance on a basic full load heat run.

All motors shall be capable of operating continuously under actual service conditions at
any supply frequency between 48 and 51 Hz together with any voltage between + 5% of
the nominal supply voltage.

The slip-in speed of any motor at 80 percent of the nominal voltage at 50Hz shall not
exceed a percentage agreed on by the engineer, and the motors shall be capable of
operating at this voltage for a period of five minutes without deleterious heating.

TEMPERATURE RISE

The temperature rise, as determined by resistance, of all motors, shall not exceed the following
derated values:

Insulation class E B F H

Temperature rise (K) 50 60 80 100

EFFICIENCY AND POWER FACTOR

(@  All motors supplied will be energy-efficient as described in SANS 60034-31: Selection of
energy-efficient motors

(b)  The efficiency of all motors shall be guaranteed by the contractor. Deviations from the
guaranteed efficiency shall be within the limits specified in SANS 1804-2.

(c) The guaranteed efficiency of each motor size and rating shall be as determined in
accordance with SANS 60034. A basic test certificate of efficiency will be accepted for a
motor of identical size and rating or a basic test of efficiency shall be conducted if no
certificate is available.

(d)  The power factor of motors with a capacity of 20 kW or more shall not be less than 0,85
under all operating conditions.

VIBRATION

(@) Motors shall be statically and dynamically balanced.

(b)  All motors shall be checked for inadvertent vibration without load, and at full rated voltage
at the manufacturer's works, and the vibration amplitude as measured shall be in
accordance with SANS 60034-1.

(c)  The ratio of axial to radial vibration shall not exceed 0,5.

NOISE LEVEL

Unless specified differently all motors shall be of 'normal sound power', in compliance with SANS

60034.

ENCLOSURE AND FRAME

(@)

(b)

(©

Each motor shall be ingress protected to the degree required by its application, and its
enclosure shall be designed for the system of cooling associated therewith.

Notwithstanding the requirements above, the minimum degree of protection shall be IP 55
to SANS 60529, or alternatively specified. Motors shall preferably be of the totally enclosed
fan-cooled (TEFC) type.

The motor cooling system must be of an aerodynamic design with minimal noise levels and
superb airflow distribution over the frame with superior mechanical strength. All motor
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cooling fan covers will be constructed in metal.

(d)  All motors of the vertical-spindle type and exposed to the weather, shall be provided with
a robust canopy of approved design by the Engineer.

MOTOR TYPE

Motors shall be of the squirrel-cage induction type. Slip-ring induction motors or other approved
types will be considered if the contractor is of the opinion that better results could be obtained by
using such motors. Full electrical and mechanical details of each alternative shall be submitted
with the tender documents. Alternative motors must be accepted by the Engineer in writing.

When motors are connected to VFD’s with variable torque loads operated under usual service
conditions, inverter-ready general-purpose motors must be supplied (IEC 60034-1)

When motors are connected to VFD’s operating at extremely low speeds and/or with a constant
torque load, or when operating over base speed, definite-purpose, inverter-duty motors must be
supplied (IEC 60034-1).

Larger inverter-duty motors must be equipped with a constant speed auxiliary blower to provide
adequate cooling at low motor operating speeds. The contractor must submit a statement from
the motor supplier on the need for an auxiliary blower when omitted.

Inverter-duty motors above the 500 frame size should have both bearings insulated, and be
equipped with a shaft grounding brush with a ground strap from the motor to the drive case. For
frame sizes below 500, the contractor must check with the motor manufacturer regarding
requirements for motor bearing insulation.

RATING AND STARTING REQUIREMENTS

(@) Motors shall be adequately rated for the service for which they are intended, and due
allowance shall be made for the temperature, altitude, climatic conditions and variations in
the supply voltage. Motors shall not exceed 120% of the required capacity without prior
approval from the Engineer.

(b)  Not only shall motors be based on the full load requirements, but also the motor capacity
and starting characteristics shall be compatible with the requirements of the driven
equipment.

(c)  Where motors are required to drive high inertia loads, the starting torque of the motor and
the torque curve of the driven load shall be submitted to the Engineer for approval prior to
manufacture. Such motors shall be capable of at least three starts per hour, with two
consecutive starts from normal operating temperature, or more frequently if required by the
Engineer.

(d)  Motors shall be of the continuously running duty class S1 unless otherwise specified in the
detailed specification or if a more onerous duty is dictated by the drive requirement.

(e)  All squirrel-cage induction motors shall be suitable for direct on line starting at full voltage.
Single-speed motors shall conform to SANS 60034-12, Design B characteristics unless
approved by or dictated by the drive requirements.

) Unless otherwise approved, the 15% tolerance on locked-rotor torque permitted by SANS
60034-1 will not be accepted and shall be limited to 10%.

() Documentation shall include performance curves to suit the designed working conditions.

(h)  When making a selection of the motor size for driven equipment, motor power shall be
over-rated by a factor of thirty percent (30%) more than the demand of the driven
equipment.

BEARINGS

(@  All motors shall, wherever possible, be provided with pre-lubricated sealed bearings.

(b) Re-greasable bearings shall require only one lubrication per year. Grease lubrication of ball
or roller bearings, where approved, shall be by means of hexagonal button-type grease
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nipples to BS 1486- 2, Nos. 21A or 21B (industrial type).

(c) Grease-lubricated bearings shall have relief holes to ensure that the bearings have been
correctly packed, which holes shall be positioned so that the excess grease can be easily
removed. Cups shall be fitted to contain excess grease.

(d) Bearings shall be protected against eddy currents and shall be capable of withstanding
vibrations caused by unbalanced loads.

(e)  All bearings shall be designed for a minimum Lion, basic life rating of 50 000 hours at the
rated load and speed for the application in accordance with ISO 281.

EARTHING

All motors shall be provided with a machined or spot-faced boss earth point, tapped to receive a
bolt of not less than 10 mm in diameter for earthing purposes. This earth point must be located
on one side of the motor, between the mounting feet.

A protective earth cable must be installed between the MCC earth bar and the motor earth point,
sized in accordance with SANS1042-1.

Earth bonding must be installed between the motor frame and the motor support structure as well
as the cable support structure.

HEATERS AND DRAINAGE

Non-submersible motors that will be located outdoors or in a damp location such as in a drainage
sump shall be provided with suitable means of drainage to prevent the accumulation of water due
to condensation. They shall also be fitted with anti-condensation heaters suitable for a 220V AC
supply if considered advisable by the manufacturer.

All motors shall be supplied with anti-condensation heaters (220V AC supply) to keep the motor
temperature at 23°C when the motor is not operational to prevent moisture from condensing in
the motor unless specified otherwise.

Heater terminal boxes shall be fitted on the motor frame and shall be of robust design, liberally
sized and complete with suitable terminal block and mechanical cable gland or conduit entry.

TERMINAL ARRANGEMENTS

(@  All motor terminal boxes must be oversized to fit a cable one size bigger than the standard
cable as a minimum

(b)  The terminal box must be installed with an OME supplied seal between the terminal box
and the motor chassis

(c)  Motor cable termination blocks must confirm to the IEC 60034-1 standard

(d)  The line connections of each motor shall be brought out to a terminal box located in an
approved position. In the case of two-speed motors, separate terminal boxes shall be
provided for each speed.

(e) Terminal boxes shall be of the totally enclosed type designed to exclude the ingress of dust
and moisture and sealed from the internal circuit of the motor, and shall be manufactured
from sand-cast metal. The wall thickness of the terminal boxes and the dimension of the
cable inlet shall be as specified in SANS 1804-2. The terminal box shall be so designed
that the cable entry may be made in any one of four positions placed at right angles to one
another.

Q) Winding termination in the motor terminal boxes shall be properly secured or fastened to
avoid hot connections during operation.

(g) Terminal boxes shall be of ample size to allow the cable to be terminated in the box. Under
no circumstances shall the cable be allowed to be in contact with the inside of the box or
lid.

(h)  Terminals shall be of a substantial design and shall be suited to receive cable lugs. Pinch-
screw connections will not be accepted.
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The terminal arrangement shall permit the motor to be disconnected from its supply cable
without damaging the cable tails and shall allow the supply cable and motor windings to be
tested separately.

The electrical clearance and creepage distances, with the correct cable terminations in
position, shall comply with the requirements of SANS 60034.

Terminal markings shall be clear and permanent. Irrespective of the direction of rotation
required on the site, the connections shall be such that, when the supply leads L1 - L2 - L3
are connected to the motor terminals U - V - W respectively, the motor shall rotate in a
clockwise direction when viewed from the driving end.

Motors suited for only one-directional rotation, shall be clearly marked as such by an arrow
fixed to the motor frame at the driving end.

Before the contractor orders terminal boxes for electrical equipment, he shall supply details
of the proposed boxes to the engineer for approval. These precautions are necessary to
ensure that the size of the connecting blocks installed is sufficient to accommodate the
cables supplied and connected by another contractor, and that sufficient space exists within
the box to route cables conveniently.

MOTOR/LOAD COUPLING

@)

(b)
(©)

Motors shall be coupled direct to the equipment to be driven by means of approved
couplings and/or gearboxes unless specified differently. Refer to the relevant sections for
specific specifications on transmission couplings and gearboxes. Vee-belt and chain drives
will be considered only if direct coupling of the motor to the equipment is impossible or
impractical.

Motors driving vee-belt or chain drives shall be fitted with heavy-duty bearings suited to the
full side thrust at 120% of full load torque and short-term overloads of up to 250% of the
full load torques during starting. The stiffness of the rotor shaft shall be checked to ensure
that resonance and fatigue do not occur.

Where applicable, the flanges of the motors and equipment shall be identical.

The precision tolerance class shall apply to all flange-mounted motors with regard to
concentricity, perpendicularity and shaft run-out.

INFORMATION PLATES FOR MOTORS

In addition to the information required by SABS 948-1the following shall also be marked on the

nameplates:

(@) Year of manufacture,

(b)  The order number,

(c)  Total mass of motor in kilogram,

(d) Diagram indicating the number, type and positions of heaters and temperature detectors if
applicable,

(e) Bearing types and sizes, and

Q) Bearing grease interval or bearing replacement interval where pre-packed bearings are

used.

ADDITIONAL SPECIFICATIONS FOR TWO-SPEED MOTORS

The following additional specifications apply to all two-speed motors:

@)
(b)

Terminal markings shall be as per SANS 1804-2.

The starting current shall not exceed six times the full load current of the high-speed rating.

SUBMERSIBLE MOTORS

The following additional requirements apply specifically to all submersible motors:
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All submersible motors shall be suited for submersion up to a depth of 1,5 times the depth of
submersion shown on the drawings for each application, or as specified in the detall
specifications.

All submersible motors shall have dynamically balanced rotors supported by maintenance-free,
sealed-for-life ball bearings.

All motors shall be suitably coated to ensure the satisfactory operation of the motor under the
specified class of service.

All terminal boxes shall be waterproof and suited for submersion up to the depth as specified for
the motors.

An adequate length of waterproof cable, purpose-made for submersion, shall be supplied with
each submersible motor. The coupling of this cable to the normal power-distribution cable, which
usually is of the PVC type with steel-wire armour, shall be placed at least 1 m above the maximum
water level by means of a purpose-made, weatherproof, outdoor junction box. The submerged
cable shall be supported to minimize any movement of the cable, which results from turbulence
caused by the operation of the equipment or the flow of the water.

Thermistor protection temperature switches shall be provided for submersible motors.

Seal monitors shall be provided for submersible motors, together with the required seal monitor
relays. The cost for the seal monitor relays shall be deemed included in the rates tendered for the
equipment.

ADDITIONAL REQUIREMENTS

(&) The rotation speed of motors shall not exceed 1 500 rpm unless approved by the Engineer.

(b)  Thermistor protection shall be provided for each winding of each motor. Motors rated below
22kW shall have no thermistor and heater protection devices installed on them. Motor rated
22kW and above shall have both thermistor and heater protection devices installed on
them.

(c)  Motors below 55kW shall be started by the DOL type method of starting. Motors including
55kW and above shall be started by the softer-starter type method of starting.

(d) A separate thermistor and heater terminal box shall be fitted on the motor frame next to the
power terminal box and shall be of robust design, liberally sized and complete with suitable
terminal block and mechanical cable gland or conduit entry.

(e) The minimum preferred class of insulation is Class F, derated in accordance with the
relevant clause above.
TECHNICAL DATA SHEETS

Details of all individual electric machines and equipment requiring electrical energy shall be
indicated on the technical data sheet provided for in the tender Schedules (included in the
technical data sheets.

TESTING

Tests on completion (commissioning tests) shall be performed as described below in this
specification.

Performance Tests

(@) One motor of every type shall be tested for temperature rise and excess torque. Type test
certificates on identical motors will be acceptable in lieu of these tests. Should type test
certificates not be available, the first motor of each size manufactured shall be tested. All
tests shall be in accordance with SANS 60034.

(b) The measurement of the temperature rise of the stator windings of motors for use on
voltages up to 1 000 volts shall be by the increase in resistance method as is now permitted
by SANS 60034.
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Routine Tests

(@)

(b)

Each motor shall be tested at the manufacturer’s works for light-run, locked rotor, insulation
resistance, high voltage, air-gap clearances and Tan Delta on each complete stator.

All tests shall be in accordance with SANS 60034.

Test Certificates

@)

(b)

Four copies of all test certificates, showing the results of all tests performed, shall be
supplied at a date not later than the delivery date of the motors.

The test certificates shall contain power factor and efficiency figures for 125%, 100%, 75%,
50% and 25% of full load conditions as calculated from the test results.

Witnessing of Tests

All type and routine tests on motors larger than 45 kW shall be witnessed by the Engineer.

Testing of Terminal Box Assembly

(a)

(b)

Proof shall be given to show that a prototype terminal and cable box assembly of the type
being supplied on medium voltage motors has been tested under internal short-circuit
conditions and that the pressure relief diaphragm ruptured protecting the case of the
terminal box from serious damage. In addition, that a through fault current test was made
to demonstrate that the complete assembly is capable of handling the short-circuit current
without damage. The fault current for these tests shall have been 45 000 ampere for a
duration of 0.25 seconds.

These type tests shall have been withessed by an independent authority.

DRAWINGS FOR APPROVAL

The following drawings shall be submitted for approval:

(a) Dimensioned outline and foundation drawings of the motors. (Shaft diameter, shaft height
and motor weight to be clearly shown).

(b) Detailed drawings of the bearing arrangement, showing all lubrication pipes, coolers and
pumps.

(c) Cross-sectional dimensioned drawings of the cable boxes.

(d) Detailed drawings of the motor base plate showing full constructional details with
dimensions.

(e) For motors of 250 kW and larger fully dimensioned drawings of the shaft showing all
tolerances.

0] For motors designed for voltages of 3.3 kV and above, drawings showing the end winding
bracing arrangements.

STORAGE

The contractor must ensure that the storage requirements as specified by the manufacturer are
adhered to strictly so as avoid voiding of the warranty. Every effort must be taken to ensure the
motor is protected against ingress of water, vermin or anything that may affect its future operation.
The following are only given as guidelines, the contractor is expected to exercise due care in the
storage and handling of electric motors.

(@)

(b)

(©

The motor should be store upright in its normal position, free of dust, dirt, gasses and
corrosive atmospheres.

Motors should be stored under roof on a concrete base, normally in a store environment.
Do not remove the motor from the wooden pallet.

For bigger units, which cannot be housed in a store or relevant building, shed must be built
with a proper concrete floor. Do not remove the motor from the wooden pallet.
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(d)

(d)  Store the bigger units close to the final position within access with overhead crane or mobile
crane.

(e) Do not stack any objects on top of or against the motor.

() Motors must be stored in places free from vibrations in order to avoid damage to the
bearings.

() The motors space heaters/ anti condensation heaters and similar accessories must be
switched on at all times to avoid condensation and corrosion within the enclosure.

(h)  If painting has been damaged during transportation, it must be repainted to avoid rusting.

® Ensure all machined surfaces and shaft extensions are covered with grease or a rust
inhibiting substance.

0] For slip-ring motors, the brushes must be lifted to avoid condensation between contact
surfaces and slip rings.

(k)  Before operation all brushes and contact surfaces have to be inspected and brush seating
confirmed.

0] When any motor is kept for extended period, the shaft must be manually turned on monthly
intervals.

(m)  For big machines with frames greater than or equal to 400mm, the shaft should be rotated
monthly at any number of turns and then put at rest at 180 degrees difference from previous
stationary position.

(n)  When a motor is not immediately required in operation, it should be protected against
moisture, high temperature and impurities in order to avoid damage to the insulation
system.

(o) If the ambient contains high humidity, periodical insulation resistance inspection is
recommended during storage.

(p)  The following guidelines show the approximate insulation resistance values that can be
expected from a clean and dry motor at 40° Celsius ambient.

(o)) Minimum insulation resistance = rated voltage (kV) + 1 (Mega ohm) using 2 times the rated
voltage.

()  These periodical measurements should be recorded and be available prior to installation.

ERECTION AND INSTALLATION

Erection

(& When motors are erected, care shall be taken to ensure that adequate tolerance margins
are made available to ensure interchangeability with replacement motors.

(b) A minimum of 10 mm of packers shall be provided under the motor frame or motor bedplate
to allow for adjustments in height.

(c) Before holding-down bolts are grouted in, the motor shall be lined up and the bolts shall be
properly centred in the hole of the bedplate.

(d)  The bending radius of the motor supply cable should not be exceeded when installing the
cable (SANS10142-1).

(e)  Motor supply cables must be supported and should not hang from the terminal box/gland.

Bearing Inspection

(@) The Engineer shall inspect motors having ball/roller bearings.

(b)  The grease shall be examined to ensure that it is not hard.

(c)  Providing that no roughness is felt when the shaft is rotated by hand and that the motor

runs without undue noise or vibration, the bearings will be considered acceptable.

Should the bearings fail or exhibit the symptoms of brinelling during the guarantee period,
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the Contractor, free of charge, without delay, shall change them.

Alignment

(@) After erection, the alignment of the half-couplings between the motor and the driven
machine shall be measured. In the case of a pedestal, bearing motor the air gap clearance
between the rotor and the stator shall also be measured. A record shall be kept of these
figures and they shall be submitted to the Engineer for approval.

(b) A horizontal sleeve bearing or limited end-float roller bearing motor shall be run uncoupled
from its load to ensure that it rotates at the axial position indicated on the shaft and that the
rotor is free to move to either side of this position. Particular attention shall be paid to ensure
that the free running position and the rotor end-float are in agreement with the axial
movement of the flexible coupling.

Drying Out

(@) The Contractor shall dry out all motors larger than 100 kW and all smaller motors which
have stood in the open during rain or have been flooded or whose cold insulation resistance
is below 1.5 MQ, before they are connected to the supply. If a motor is flooded, the motor
bearings shall be replaced as a matter of urgency.

(b)  The method of drying the motor shall be by placing the motor in a heating oven.

Sufficient heat shall be applied to produce a temperature of 60°C but not greater than 80°C
for a Class A or 90° C for Class B insulation systems. Insulation resistance measurements
and temperature readings shall be taken regularly every half hour at the start of dry-out
until the motor attains an even temperature and thereafter every hour.

The characteristic dry-out curve of insulation resistance versus temperature shall be plotted
and dry-out may be considered complete four hours after the resistance readings have
started to rise from the steady minimum value, providing that the winding temperatures
have remained steady during this period.

(c) The Contractor shall provide all equipment and the personnel required for the drying-out
operation.

(d) In the case of motor smaller than 100kW, the onus remains on the Contractor to satisfy
himself that a motor is dry before it is connected to the supply.

(e)  Any motor, which fails as a result of being commissioned in a damp condition, shall be
repaired at the cost of the Contractor.

Double Shaft Extensions

The unused shaft extensions of a double-ended shaft motor shall be covered with an approved
rust preventative after the motor is commissioned.

TESTING AND COMMISSIONING

The contractor must supply a Manufacturers Test Certificate with each motor supplied.

The contractor must do a visual inspection as well as an insulation test on each motor before
installation.

The contractor must do a direction test on each motor before handing the installation over. Where
equipment can be damaged when rotated in an incorrect direction, the equipment must be
disconnected from the motor before the direction check is done.

All test results must recorded and submitted to the Engineer for approval. The Engineer must be
informed timeously off all tests to allow witnessing.
MEASUREMENT AND PAYMENT

No separate payment will be made for electric motors for equipment unless otherwise specified
in the detail specifications. All direct and indirect costs associated with such motors shall be
deemed included in the rates tendered for the equipment.

Where separate payment is required for electric motors and specified as such in the detalil
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specifications, the following payment items shall be applicable:

Item nit
Supply and deliVery EleCtriC MOLOIS .......ciieei i e e e e e e e e s e snrrarreeees No
The unit of measurement shall be the number of motors supplied.

The tendered rate shall include full compensation for the design, manufacture, corrosion
protection, supply, handling, transport, testing and delivery of each complete motor as specified
in the detail specification to ensure satisfactory operation after installation.

Separate items will be scheduled for different sizes/types of motors required.

Iltem nit
Installation, test and commission Of €IECIIC MOLOIS ........ccoeiiiiiiiiiiiiiie e No
The unit of measurement shall be the number of motors installed.

The tendered rate shall include full compensation for the installation and coupling of the motor to
the required load. The tendered rate shall include full compensation for all required installation
material.

Separate items will be scheduled for different sizes/types of motors required.



	E01

