Az
sh IS

Engli

PRODUCT CATALOGUE

CEG Motori Elettrici - 3™ Edition - October 2004







CSAv

2.a5) High efficiency

|Energy Policy Act (EP Act): Public Law 102-486

Published in 1992 in the USA, this law gives guideline to be followed for the improvement of electric
motor efficiency, with the same aims as the program being implemented by the European Union (energy
saving, less pollution, etc.). Since 1992 the American Department of Energy (DOE) has developped the
reference standards to be applied (classification, checking procedures, product marking), and these
came into effect in October 1997. The DOE has also accredited the follow agencies and their relatives
reference standards:

* NEMA (National Electrical Manufacturers Association) - Standard IEEE 112 - 1991

* CSA (Canadian Standard Association) - Standard C390 - 33

Meeting already CSA Safety standard requirements, CEG has decided to enlarge its products range,
working on the improvement of electrical efficiency too. Particular attention was focused on the single

speed three-phase motors, with power from 1 to 200 HP, 2 - 4 - 6 poles, whose minimun nominal efficiency
levels have been achieved.

2.a6) IRAM Certification

IRAM is an independent no-profit organization. Since 1935 it is responsible for Standards development
in Argentina and for Certification, Qualification and Documentation both of products and processes.
IRAM represents its country inside CMN (Comité Mercosur de Normalizacion) whose members are
Argentina, Brazil, Bolivia, Chile, Paraguay, Uruguay. Since 1998 IRAM Certification has become
compulsory for electric motors (see Résolution 92/98). All the CEG products have recently obtained
IRAM approval through IMQ, who represents IRAM in Italy and is responsible for periodical inspections.
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2. b)

General information about
asynchronous motors

Electrical tolerances

Chart 1: Electrical tolerances (IEC 34-1)

/ Parameter

Efficiency (n)

Tolerance

-15% of (1-n)

Power factor (Cosg)

-1/6 of (1-cose)

Current with locked rotor (Is)

+20 % of rated current

Slip(na-n)
No

For motors with power < 1 kW+30 % of rated value
For motors with power = 1 kW120 % of rated value

Torque with locked rotor (Ms)

-15% +25% of rated torque (value of 25%
may be exceeded by agreement with user)

Minimum torque (Mmin)

-15% of guaranteed torque

Maximum torque (Mm)

-10% of rated torque
(at least = 1.5 times nominal torque)

Moment of inertia (J)

+10% of rated value

Noise emission

+3dB (A)

Vibrations (balancing)

+ 5 % of rated class

\

~/

Electrical and electromagnetic parameters: units of measurement
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Chart 2: Electrical and electromagnetic parameters

-

~

.

Name Symbol Definition Unit of measurement Description
Rated speed (rpm) n rpm Speed at the motor’s
rated power output
Rated power Pn P =M,®» = M, n/9.55 kw Full load output power that the motor can
1 Hp=0,7457 kW Hp produce without reducing its operating life
Input power Pass R.=\3:V,-l,,cosp (three-phase) kW Amount of electric power the motor
By = V,l,-cosp (single-phase) consumes to operate at rated load
Rated voltage Vn Vv Electrical supply voltage at which
the motor is rated to operate
Rated current In I,= (B (three-phase) A Motor current at full load and
V3 -Va-cosg rated voltage
Locked-rotor current Is Indicated in ratio A Current from the line at rated voltage
to nominal current (I, /1,,) and frequency with the rotor locked
Efficiency M n:i Ratio of mechanical power output the
Pss motor can produce to the electrical
power input required by the motor
Power factor COSg €c059= Rss /Py Measure of the relationship between
rated voltage and current waveforms
Apparent power Papp Rpy=\3 - VI, kVA Calculated by multiplying voltage
times amperage
Rated torque Mn M, =9,55-P, /n Nm Torque of the motor necessary to produce
its rated power at full-load speed
Locked-rotor torque Ms Indicated in ratio Nm Torque available at zero speed (locked rotor)
to nominal torque (Ms /Mn) at rated voltage and frequency
Breakdown torque Mm Indicated in ratio Nm Maximum torque that the motor
to nominal torque (M»/Mx) can produce before stalling
at nominal voltage and frequency
Pull-up torque Mmin Indicated in ratio Nm The minimum torque developed by the motor
to nominal torque (Mwin /M) during the period of acceleration from rest to
the speed at which breakdown torque occurs
Moment of inertia J J=m-d./8 Kgm? Property of matter that causes it to
resist any change in its rotational or
positional state
Rotor mass M Kg Indicates the mass of rotating unit
(rotor + shaft)
Rotor diameter d m Indicates the maximum diameter of

the rotating unit (rotor + shaft) )




2. b)

|The speed-torque curve

The graph below shows the relationship between speed and torque of an induction motor. Starting torque (Ms) is also

defined as locked rotor torque. As motor picks up speed, torque decreases slightly until it reaches Pull-up torque
(Mmin) and then increases until reaching Breakdown torque (Mmax); afterwards torque decreases rapidly until it
reaches Full-load torque (Mn) at rated speed (n).

Torque A

Ms

y Ms = Locked-rotor torque
\/ Mmin = Pull-up torque
‘ Mmax = Breakdown torque
Mn = Rated torque
Mmmi Mmax n = Rated speed
v
Overtemperature and insulation class (IEC 34-1) Temperature °C

200

The insulation or thermal class is an indication of the
maximum temperature the motor insulation can withstand
without reducing its own life. Each insulation class has a
specific allowable temperature rise (At). Ambient temperature 140
and allowable temperature rise equals the maximum 120

W Thermal margin

g B

Overtemperature

E Ambient temperature

temperature in a motor. The standard ambient temperature g9 |
for electrical motors is 40°C. In addition a thermal marginis o+ [* | |
allowed which is called the motor’s hot spot. N e .
CEG motors designed according to IEC 72-1 are Class F but 1
with temperature rise not higher than Class B (80°C). 40 oo | - | 20
Class H motors are available on demand. 20 T--- (I (.-

O T

B F H Insulation classes

|A/titude and ambient temperature derating

The motor performance data listed in the catalogue refer to an operating altitude below 1000 meters above sea level
and ambient temperature lower than 40°C. As altitude and ambient temperature increase above those limits, motor
power must be derated according to the following chart.

Power %

140
120
100

80 1

60 1
—— 1000 metres
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—— 3000 metres
20 —— 4000 metres

40

0 T T T T T T T
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2. b)

Voltage and frequency limits

CEG three-phase motors, matching IEC 72-1 requirements and designed to run at 230/400V, will provide their rated
output when 50Hz rated frequency is applied by a voltage that may vary between = 5%. A further tolerance of = 5%
on extreme values is allowable, but performances within this variation will not necessarily be in accordance with the
ones at rated voltage.

They can run at 60Hz too and in this case performances will vary as described in the following table:

Chart 3: Voltage and frequency limits

( Motors with nominal voltage 230/400 V 50 Hz )

Voltage at 60 Hz | Pn | Mn Rpm Is/In Ms/Mn* Mm/Mn*

220/380 Volt 1 0,83 1,2 0,83 0,83 0,83

230/400 Volt 1 0,83 1,2 0,83 0,83 0,83

240/415 Volt 1,05 0,87 1,2 0,87 0,87 0,87

255/440 Volt 1,15 0,93 1,2 0,93 0,93 0,93

265/460 Volt 1,15 0,96 1,2 0,96 0,96 0,96

280/480 Volt 1,2 1 1,2 1 1 1

(*) Ratio referred to rated torque at 60Hz

Voltages not shown are available on request.

|Operating conditions (IEC 34 -1) |

Duty
Duty represents the relationship between the operating and rest times or the repeatable operation at different loads,

including starting, electrical braking and no-load running.
Basic duty type for motors designed according to IEC 72-1 is the S1 continuous.

«S1l: Continuous Duty: continuous operation at load over sufficient time for thermal equilibrium to be reached.

«S2: Short Time Duty: allows a sufficient rest period between constant load operations for the motor to cool
down at medium temperature.

* S3: Intermittent Periodic Duty*: sequence of identical duty cycles, each including a period of constant load
operation and a rest period. Starting current doesn’t not effect the temperature rise. Maximum operating time
to be specified.

*«S4: Intermittent Periodic Duty* with starting: sequence of identical duty cycles at constant load, each
including a significant starting period.

¢ S5: Intermittent Periodic Duty* with influence of running-up periodic and electrical braking: sequence
of identical duty cycles at constant load, each including a significant starting period and a period of rapid
electric braking.

*«S6: Continuous Operation Periodic Duty*: sequence of identical duty cycles each consisting of a period
of operation at constant load and a period of no-load operation without no rest and de-energized intervals.

* S7: Continuous Operation Periodic Duty* with starting and electrical braking: sequence of identical duty
cycles each consisting of a period of operation at constant load including starting and electrical braking
intervals.

* S8: Continuous Operation Periodic Duty* with related Load/Speed variations: sequence of identical duty
cycles at constant load and frequently changing speeds (double pole motors).

¢+ S9: Continuous Operation Duty with Non-Periodic Load and Speed variations: duty in which the load
and the speed vary non-periodically within the permissible range. This duty includes frequently overloads that
may exceed the full load.

*«S10: Duty with discrete constant loads: sequence of no more than four different load values each applied
for enough time to let thermal equilibrium to be reached. Minimum no-load value can be included.

(*) No thermal equilibrium reached during the load time.



Motor Nameplate

According to international standard requirements, the basic performances and mounting parameters of each motor
are displayed on its nameplate to give a basic definition of its main features.

Together with CEG’s name and address, all nameplates have the CE logo and/or additional third-party certification
mark (UL and/or CSA).

A serial number is also given so that the production time and line can be traced.

Three-phase and single-phase motors have respectively following nameplate layouts:

Three-phase, multi-voltage plate Single-phase plate
- CED ce | CEG  ce
MOT. 3 ~IEC 34 ==
Tipo N. MOLLT~IEC 34 N
Serv. S IP CL O wvo M. min !
kW [Hz |A V. A|A A |min"|[Cos® O smo1 O
kKW Hp Hz
Vv A
Cond. uF. VL0
Cos.@ IP CL SerS
\_ CEG S.r.l. - www.ceg.it - Made in Italy ) \_ CEG S.r.l. - www.ceg.it - Made in Italy Y,




