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Abstract: [Objective] The IES energy efficiency class is
currently the highest global standard for low-voltage three-
phase asynchronous motors, corresponding to the 1st energy
efficiency level in the national standard GB/T 18613—
2020. In response to the lack of unified design for IES
energy efficiency series motors in China, the Shanghai
Electrical Apparatus Research Institute has organized the
development of the YE5 series ( IP55 ) three-phase
asynchronous motor to promote the advancement of 1st
energy efficiency motors. The IE5 energy efficiency is the
highest global standard, equivalent to the Ist energy
efficiency level in GB/T 18613—2020. [ Methods] A
working group was formed by uniting leading manufacturers
and upstream/downstream enterprises. Based on the joint
design of 1E2 efficiency motors, energy-saving technologies
such as unequal-slot design, stamped air-gap process, and
low-pressure aluminum die-casting were comprehensively
applied, significantly reducing additional motor losses and
thereby improving motor efficiency. [Results] The complete
product series of low-voltage three-phase asynchronous
motors was developed through breakthroughs and applications
of key technologies. Prototype testing of 30 units across 16
specifications demonstrated that all motor efficiencies met the
IES efficiency limits specified in GB/T 18613—2020,
confirming the design’ s validity. [Conclusion] This project
achieves the first unified industry design for a series of 1st
energy efficiency low-voltage three-phase asynchronous
motors in China, filling a product gap and providing crucial
practical support for the energy efficiency upgrade of the
motor industry.
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Tab.1 Correspondence between IEC and GB energy

efficiency grades and products
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Tab.2 Comparison of additional losses between

conventional windings and unequal-turn windings

FAK /% K w Lt g7 X
94.32 470 WRELE(FEHLT)
94.59 379 WZELE(FEL2)
200L2-2
37kW 94.83 286 ANEEM(FEAL 1)
95.34 231 NG (FEAL 2)
95.45 230.6 WIZELE(HEHL 1)
95.3 267.3 MWRELG (L 2)
200L-4
30kW 95.27 154.6 AN (FEL 1)
95.4 161.8 NEEE (FERL 2)
96.37 481.9 WIZSGL(FEHLT)
96.64 344.7 WRELG(FL2)
280S-4
75kW 96.72 333.8 NG (L 1)
96.68 271.1 ANEE (FEAL 2)
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Fig.1 Stator core design with different slot sizes
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Tab.3 Test results of prototypes with stamped
air gap technology
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Fig.2 Comparison between semi-closed

slot and closed slot
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Tab.4 Test results of low-pressure die-casting
aluminum and ordinary pressure die-casting

aluminum prototypes
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Tab.5 Comparison of length limits for YE4 and

YES5 series motors
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80M 305 390 28
90L, 390 470 20
100L 435 508 16
112M 440 530 20
132M 550 635 15
160L 760 835 10
180L 800 885 10
2001 860 860 -
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Tab. 6 Comparison of starting current multiples and

power factor adjustments
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YE4 YES YE4 YES
H80M1-2 8.5 10.0 0.83 0.82
HO0L-2 9.0 9.5 0.86 0.86
HI12M-2 9.5 10.0 0.88 0.88
HI60M2-2 9.5 9.7 0.89 0.88
H200L.2-2 9.0 9.1 0.89 0.88
H250M-2 9.0 9.1 0.89 0.88
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Tab.7 Efficiency test data of the prototypes

- ERFRUEAL,  RERLER &SI
FRAE (% ) S/ % JEBL

93.52 1
YE5-132S1-2 92.6/91.49

94.42 1

94.04 1
YE5-1325-4 93.4/92.41

94.25 1
YES5-132M-4 94/93.1 92.59 fitbs 2

94.48 2

94.52 2

94.48 2
YE5-160L-2 94.9/94.14

94.57 2

94.39 2

94.33 2
YES5-160M-4 94.6/93.79 94.95 1
YE5-160L-4 95.1/94.36 94.53 2
YE5-180M-4 95.3/94.6 94.93 2

94.55 1
YES5-180L-6 94.3/93.44

94.93 1

95.14 2
YE5-200L1-2 95.5/94.82

95.01 2
YE5-2001.2-2 95.8/95.17 94.67 fitbs 2

95.76 2
YE5-200L-4 95.9/95.28

95.37 2
YE5-225M-4 96.3/95.74 95.21 ifb)s 2

95.33 1
YE5-225M-6 95.3/94.6

95.02 2

95.9 2
YE5-250M-2 96.2/95.63

95.74 2
YE5-250M-6 95.6/94.94 95.18 2

96.35 flitbs 2
YE5-280M-4 96.9/96.44 96.37 fifk)a 2

96.99 1
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Tab.8 Comparison of typical specifications and

costs of YE4 and YES5 motors

ity AR

Il i B/ k. HH/ kg /k
Hts B/ kg kg BRE kg /T %

YES-132M-4 18.69 4.67 94.06

411.42 34%
YE4-132M-4 13.14 2.89 75.70

YES-200L1-2  38.68 7.74  234.09

1194.77  35%
YE4-200L1-2  24.47 5.96 196.64

YES5-315S-6 85.56 36.79  909.45

3776.71  39%
YE4-3155-6 66.14  23.69  589.08
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