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Nominal system voltage

Typical motor nameplate voltage

Single-phase system
120V
240V

Single-phase motor
115V
230V

Three-phase system
208V
240V
480V
600V

Three-phase motor
200V
230V
460V
575V
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Nominal system voltage

Typical motor nameplate voltage

Three-phase system
2400V
4160V
6900V
13.8kV

Three-phase motor
2300V
4000V
6600V
13.2kV
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Locked _ Locked
wor | Talap | Brekdown |y
Polyphase torque (% ::“ o (% :lm d current Ski Typical Relative
characteristics | (% rated ' ' (% rated P applications efficiency
load load
load torque) torgue) load
torque) 1 1 current)
Fans, blowers,
Design A centrifugal pumps
S and compressors,
Nommal locked 0.5% | motorto generator | Medum
rotor torque 7010275 | 65101907 175t0 300 Not defined ".oo il )
) - Y to 5% sets, etc., where or high
and high locked
= starting torque
rotor current -
requirements are
relatively low
Fans, blowers,
Design B centrifugal pumps
Normal locked and compressors,
- g
rotortorque | 540575 | 6510190* | 17510300° | 600tos00 | O2.° | motor-generator | Medum
and normal to5% | sets,etc., where or high
locked rotor starting torque
current requirements are
relatnvely low
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Conveyors,
i crushers, stir-
Design C : .
tor torque and | 200 to 285* | 140t0 195* | 190to0 225° 600 to 800 : ” Medium

59 cating pumps and
normal locked i A
rotor current

compressors, etc.,
where starting un-
der load 1s required

High peak loads
with or without
flywheels such
Design D as punch presses,
High'locked 275 Rhot 275 60010800 | >5% | Shears.cleva- |y o
rotor torque defined tors, extractors,
and high slip winches. hoists,
oil-well pumping,
and wire-draw-
ing machines

v
o~

Conveyors,

crushers, stir-
IEC Design H : :
High locked ro- ning machines,

o/ : .
tortorque and | 200t0285° | 14010195 | 19010225* | 800101000 | 17010 | AgMators.recipro- |\ gy

high locked 5% | cating pumps and
rotor current compressors, etc.,
where starting un-
der load 1s required
Fans, blowers,
IEC Design N centnfugal pumps
Ror o 0.5% ﬁﬁﬁ“"ﬁ?ﬁ Medium
rotor forque | 75t0190* | 6010140° | 16010200° | 800101000 | 7,0 g & hi
and high locked to 3% sets, etc., where or high
rotor current starting torque
requirements are

relatively low

NOTE—These typical characteristics represent common usage of the motors—for further details consult the specific
performance standards for the complete requirements.
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Autotransformer® Primary resistor or reactor | Part winding® | Wye start-
50% | 65% | 80% 65% 80% 2step delta run
Tap Tap Tap Tap Tap
Starting current 28% 45% 67% 65% 80% 60%° 33Y:%
drawn from line
as percentage of
that which would
be drawn upon
full-voltage starting*®
Stamng torque 25% 42% 64% 42% 64% 50% 33Y/,%
::;ﬁ’g;(i ::)Sf Increases shghtly with speed | Increases greatly with speasd
that which would
be developed on
full-voltage starting
Smoothness of Second 1n order of smoothness | Smoothest of reduced-volt- Fourthin Third in
acceleration age types i Table 4. Asmo- order of order of
tor gamns speed, current de- smoothness smoothness
creases, Voltage drop across
resistor decreases and motor
termunal voltage increases
Starting current and Adjustable within lim- Adjustable withm hum- Fixed
torque adjustment 1ts of vanous taps 1ts of vanious taps
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Courtesy of Schneider Electric.
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Courtesy of Schneider Electric.
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Continuous Continuous Short-circuit
Tyvpe of insulation Tooe letten temperature temperature current
NEC designation, trade name P rating (°C): rating (°C): temperature
Dry Wet rating (°C)
Thermoset
Cross-linked polyethylene RHH 90 dry 90 damp 250
Thermoset XHH 90 dry 90 damp
Moisture-resistant thermoset RHW 75 dry 75 wet
RHW-2 90 dry 90 wet
XHHW 90 dry 90 damp/75 wet
XHHW-2 90 dry 90 wet
Cross-linked polyvinyl chloride XHHW 90 dry 90 damp/75 wet 250
Moisture-resistant thermoset
Chlonnated polyethylene RHH 90 dry 90 damp 250
Thermoset RHW-2 90 dry 90 wet
Moisture-resistant thermoset
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Induction motors

Svanchronous motors

protection functions protection functions
Description 2 i i
i Misiman | comtactor | breaker | Crialmrice
controlled controlled
Distance relay 21 {or51V)
Volts (L/O) 27 27 27/59 27159
Directional power 32
Undercurrent 37 37
Beanng temperature protection 38 38 38
Vibration protection 39 39
Loss of field 40
Current balance 46 46 46
Negative sequence 47 47 47
Incomplete sequence 48
Thermal overload relay
Overload operated by mo- 49 49 49 49
tor current (replica)
?;f:o“e";‘bﬁ‘;‘fd‘ﬂ?ﬁt:)m“d 495 495 495 495
Breaker failure (breaker only) 50BF SOBF
10C ground (zero sequence CT) (de-
g eriind 50G 50G 506G 50G
— Breaker tripor
— Vacuum contactor within rating
TOC ground (residually connected)
— Breaker trip or 5IN 51N 5IN S5IN
— Vacuum contactor within rating
10C-locked rotor (delayed on start) 50LR S0LR
TOC (V-voltage restrained) 51 51 SIV(or2l)
Short-circuit 4 ‘m - ™\ Fuse 50 50
(Cbtl‘:)rcef: ::2]:1-:21::0:' opening)’ S0B 508
Excitation check relay 53
Power factor 55
Field applicanion relay 56
Voltage balance (loss of phase) 60 60
Number of starts 66 66 66 66
Directional overcumrent 67
Trip circuit monitor, alarm TCM TCM
Out-of-step 78
Frequency 81U/O 81R, 81U/O
Lockout 86 86 86
Motor differential 8™ 87T™M
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