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This Application Note applies to the Unidrive M700 Drive Series

Overload and 1%t Protection

Normal Duty versus Heavy Duty:

For ease of explanation and clarity, this Application Note will use a real world drive and motor
combination. In this case, the drive will be a UnidriveM700 032 00050, and the motor will be a
067EDA30XAFMA075140.

Note:
The snips herein were all taken from the Unidrive M700-702 User Guide.

UnidriveM700 032 00050 Normal and Heavy Duty Ratings:
The highlighted values below will be referenced in this note

Table 2-1 200 V drive ratings (200 V to 240 V #10 %)

Normal Duty Heavy Duty
Ma){lmum Nominal Motor Peak Ma:{lmum Open RFC peak Nominal Motor
Model continuous power power current continuous | looppeak |~ power power
output current | at230V at230 v output current | current at23o0v at230v
A KW hp A A A A KW hp
03200050 6.6 1.1 1.5 72 5 7.5 10 0.75 1
03200066 8 15 2 88 6.6 9.9 132 11 15
Frame size 3
03200080 " 22 3 121 8 12 16 1.9 2
03200106 127 3 3 139 106 159 212 22 3

The 5.0 Amp continuous rating for Heavy Duty and 6.6 Amp continuous rating for Normal Duty are the
available current outputs plotted on the Y-axis in the graph below. The 1.5 Amp Stall Current motor
rating can be plotted into the X-Axis of the same graph. RFC mode will be used in this example. The
drive will be capable of producing 10.0 (5.0 x 200%) Amps peak in Heavy Duty Mode and 7.26 (6.6 x
110%) Amps peak in Normal Duty Mode. The entered value of Pr 5.007 (Motor Rated Current)
determines if the drive can be Heavy Duty rated or stays at the Normal Duty rating. If Pr 5.007 is less
than or equal to the continuous current rating of the drive or in this case 5.0 Amps, the drive is in
Heavy Duty operation. In this example the motor nameplate stall current rating of 1.5 amps is used,
which makes the drive operate at the Heavy Duty rating.
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Table 2-5 Typical overload limits

k Operating mode RFC from cold RFC from 100 % Open loop from cold | Open loop from 100 %
hormat Duty overioad WITh Mo faled Curtent = anve rateq 110 % for 165 s 110 % for 9 110 % for 165 s 110 % for9 s
Heavy Duty overload with motor rated current = drive rated

current (size 8 and below) 200 % for 28 s 200 % for3 s 150 % for 60 s 150 % for7 s
Heavy Duty overload with motor rated current = drive rated 170 % for 42 s 170 % for 5 s 150 % for 60 s 150 % for 7 s
current (size 9E and 10)

Generally the drive rated current is higher than the matching motor rated current allowing a higher level of overload than the default setting.
The time allowed in the overload region is proportionally reduced at very low output frequency on some drive ratings.

Operation of motor I%t protection:

Self-ventilated induction motors (TENV/TEFC) run in Normal Duty operation is referenced in
the User’s Guide. Basically the slower the motor turns, the cooling effects of the motor are
reduced.

Enclosure IP 44 - I[P 55

(type G..Z)

Totally-enclosed nonventilated (TENV)
Cooling without using a fan, only by natural ventilation and radiation on
the totally enclosed motor surface.

Enclosure IP 44 - I[P 55

(type G..ZE)

Totally-enclosed fan-cooled (TEFC)
Cooling air is blown over the totally enclosed motor surface by a fan
mounted on the shaft.
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The same drive and motor combination is used for this example. For clarity sake, the current and base
speed rating of the induction motor in Normal Duty operation is also kept the same as the servo
example. Normal Duty is on the left and Heavy Duty is on the right. Since Pr 5.007 is over 5.0 Amps,
the graph on the left indicates Normal Duty. As the graphs show, the 1%t protection is extended in the
lower speed region. The main difference is that in Heavy Duty operation, Low Speed Thermal

Detection Mode is only in effect with Pr 4.025 set to 1 (ON), and when the motor is rotating at 50%
of base speed.

: Nnrrr al Duty.

For appllcatbns which use SEH venttlaled (T ENWT EFC) 1nduct|0n
mators and require a low overload capability, and full torgue at low
speeds is not required (e.g. fans, pumps).

Self ventilated (TENVITEFC) induction motors require increased

| ‘Heavy Duty: lrJrafqutJ

For constant torgue apptcatons or app&ﬁ:ahons Whl:h requlre a h»gh
overload capability, or full torque is required at low speeds (e.g. winders,
hoists). _

The thermal protection is set fo protect force ventilated induction motors

protection against overload due to the reduced cooling effect of the fan

at low speed. To provide the correct level of protection the 2t software
operates at a level which is speed dependent. This is illustrated in the
graph below.

and permanent magnet servo motors by default.

If the application uses a self ventilated (TENVITEFC) induction motor
and increased thermal protection is required for gpeeds below 50 %

base speed, then this can be enabled by selling Low Speed Thermal
Protection Mode (14.025) =1,

The speed al which the low speed protection takes effect can be
changed by the setling of Low Speed Thermal Protection Mode
(04.026). The protection staris when the motor speed is below 16 % of
base speed when Pr 04.025 = 0 (defaulty and below 50 % when
Pr04.025 = 1.

Op eration of motor H protec nan
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% :
7264 0% 0o 200
carrant {Pro4.009) current (Pr 04.001)
#s a percentage as & percentage
of motor rated It protection operates in this reguon of motor rated I°t protection aperates in his region
current current
(5.007) 5.0 A wox [l (5o 15 o it
. e . s e
2 Syl 1+ O5A o |7 \
Max. permissible Wax, permissible
& conlinuous. cohtinlous
current curent
e Pr4.025 =0 s P 04,025 = 0
""" Fr04.026=1 === Prodges =
7 13’4
15% 5% 100% Mﬂw"!:;g)n:” opecd 50% 100% Muwrspe;d‘;s a
o ey }w 240 percen o o 2a0n percentage of base spaed
o f R AP ] gn RPM

Resources: can be found on our website: www.controltechniqgues.com
For help contact techsupport.cta@mail.nidec.com, or
call Technical Support at 952-995-8000, 24/7/365
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