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Abstract: With the increasing promotion of national
energy conservation and emission reduction policies,
hydropower, turbine power generation and wind power
generation have developed rapidly, and various generators
and motors are developing in the direction of high voltage
and miniaturization. It is the key to reduce the volume of
the motor at the same power, reduce the insulation size
(including inter-turn insulation and main insulation) and
increase the slot full rate. The reduction of insulation size
is a contradiction with insulation quality and insulation
reliability. Only a scientific and reasonable insulation
structure can make the motor not only have excellent
performance, but also meet the needs of larger power and
smaller volume. The insulation thinning of high voltage
motor can improve the heat dissipation capacity of main
insulation, reduce the temperature rise of motor, and
reduce the aging of insulation near copper wire caused by
temperature rise. In addition, reducing the insulation
thickness can increase the utilization rate of the slot,
reduce the size of the motor under the same temperature
rise, and reduce the copper consumption and mechanical
energy consumption. High voltage motor insulation
thinning is an important way to improve motor efficiency
and reduce manufacturing costs. but to achieve insulation
thinning, it is necessary to develop new high-performance
insulation materials and optimize integrated insulation
system, without reducing electrical insulation, aging and
other properties of the premise of insulation thinning.
Electromagnetic wire, mica tape with less glue,
environmental  protection epoxy vacuum  pressure
impregnation (VPI) resin and high resistance anti-halo
material are studied, and integrated insulation system is
optimized for systematic performance evaluation. The

results show that the optimized 10 kV insulation system

has the insulation thickness between turns 0.40 mm. the

main insulation thickness 1.8 mm, the corona voltage =1.7
Uy, and the electric aging life =350 h. At the same
time, it has excellent electrical insulation performance and
meets the technical requirements of high voltage motor.

Key words: high voltage motor; insulation thinning; high

efficiency motor
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Fig. 1 Coil manufacturing process
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Tab. 1 Electrical aging life of different

electromagnetic wires
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Tab. 2 Performance of glass cloth mica tape
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In this paper, the electromagnetic wire,
low-glue mica tape, environmentally friendly
epoxy vacuum pressure impregnation ( VPI)
resin and high-resistance anti-corona materials
are studied, and the integrated insulation system
is optimized for systematic performance
evaluation. The results show that the optimized

10 kV

insulation thickness of 0.40 mm, a corona onset

insulation system has an interturn
voltage of ==1.7 Uy, and an electrical aging life
of = 350 h. After thinning insulation VPI
treatment of high-voltage motor. the continuity
and thermal conductivity of each component of
coil insulation are good, the slot full rate is high.
and the moisture proof performance is excellent.
While improving the efficiency of the motor, it
economic

also improves the technical and

indicators and operational reliability of the
motor, and the manufacturing cost of the whole
motor is reduced instead. While reducing the
insulation thickness, it has excellent electrical
insulation performance and meets the technical
requirements of high-voltage motors.

Compared with the thinning of the ground
insulation, the thinning of the wire insulation is
more significant for the compression motor
groove size. For the same power motor, you can
reduce a seat number to production, energy
saving and cost reduction. Although the thinning
of wire insulation is of great significance to the
reduction of the size of the motor, it will also
weaken its ability to resist high-frequency pulses
and overvoltages. This requires the use of special
technical means to improve the performance of
wire insulation to make up for the reduction of

electrical performance and shortened life caused

by the thinning of wire insulation. Epoxy
anhydride insulation system is recognized as an
excellent insulation system in the world. Due to
the use of anhydride curing agent, the resin is
easy to absorb moisture, causing the viscosity to
increase, which is not conducive to use and
maintenance. The impregnating resin of this
study is JF-9965, with epoxy resin as the main
body with special curing agent, using high
boiling point, high flash point, low toxicity of
The low-

glue mica tape is mainly composed of mica

the reaction monomer composition,

paper, adhesive and reinforcing material. The
study of high-performance epoxy adhesives with
specific chemical groups can chemically crosslink
with VPI resin, which can not only meet the
bonding requirements of reinforcing materials
and mica paper, but also promote the curing of
impregnating resin, reduce the loss of
impregnating resin and improve the integrity of
insulation.

The electrical aging life of different
electromagnetic wires, the performance of glass
cloth mica tape, the performance of impregnated
resin, the high resistance surface resistivity and
the normal dielectric loss factor and increment of
the insulation system, the thermal dielectric loss
factor and breakdown voltage, corona voltage,
breakdown voltage and electrical aging life test
are carried out.

It can be seen from the results that the
dielectric loss factor at 0.2 Uy is less than 1.5% ,
which meets the technical requirements of GB /
T12685. Between 2 kV and 10 kV, with the
increase of voltage, the increment of dielectric

loss factor is very small, which indicates that the

© Editorial Office of Electric Machines &. Control Application. This is an open access article under the CC BY-NC-ND 4. 0 license.
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insulation integrity of the coil is good and the air After analysis and discussion, the following

gap is small. conclusions can be drawn:

S7
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1) By comparing the electrical aging of the
electromagnetic wire, the use of mica tape
wrapped copper flat wire has a higher electrical
aging life.

2)

increment and thermal dielectric loss factor of

The normal dielectric loss factor,
the thinning insulation system meet the technical
requirements, and reach the level of superior
products, in which the thermal dielectric loss
value is less than or equal to 6%.

3) The electrical aging life of the thinning

insulation system is much higher than the

S8

standard requirement, and the electrical aging
life of 2.53 Uy is more than 600 h.

By improving the performance of insulation
the
the preparation of high-

materials and considering compatibility
between materials,
voltage motor insulation still has high reliability
on the base material with reduced insulation
thickness, which improves the efficiency of the
At

present, the high-performance insulation system of

motor and reduces the manufacturing cost.

this study has been used in batches in the industry.,
and the effect is good.
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