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AC1 - Six-Step VSI Induction 3HP Motor Drive
Bo truyén dong dong co 3HP cam ng VSI siu buéc AC1

Demonstration of the AC1 Six-Step VSI Induction Motor Drive during speed
regulation.

Minh hoa bd truyén dong dong co cam tng VSI sau budec AC1 trong qua trinh diéu
chinh toc do

H.Blanchette, L.-A. Dessaint (Ecole de technologie superieure, Montreal)
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Voltage Measurement

Discrete, .
Ts =2e-005s AC1 - Six-Step VSI Induction 3HP Motor Drive 2

More Info

The Ts' parameter used in this model

is setto 20e-6 bythe Model Properties Callbacks
Speed reference: tham chiéu téc do
Load torque: M6 men can
Six step VSI Induction Motor Drive: B truyén dong dong co cam tng VSI sau budc
Voltage measurement: Po dién &p
Stator current: Dong stator
Rotor speed: toc do 16 to
Electromagnetic torque: m6 men dién tur
DC bus voltage: di¢n ap bus mot chiéu
Scope: dao dong nghi¢m
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Machine terminal voltages: dién ap dau cudi may
More Info: thém thong tin

Circuit Description
M0 ta mach

This circuit uses the AC1 block of SimPowerSystems™ library. It models a six-step induction
motor drive with a braking chopper for a 3HP AC motor.The induction motor is fed by a voltage
source inverter, which is built using the Universal Bridge Block. The DC bus voltage is produced
by a thyristor rectifier and regulated using a P1 controller in order to maintain a constant volts per
hertz ratio. A braking chopper limits the DC bus voltage increase during motor deceleration or
when the load torque tends to accelerate the motor. The motor drives a mechanical load
characterized by inertia J, friction coefficient B, and load torque TL.

Mach dién nay str dung khdi AC1 cua thu vién SimPowerSystems™. N6 mo hinh héa bo diéu
khién dong co cam tng sau budc voi bo diéu khién phanh hdm cho mot dong co xoay chiéu
3HP. bong co cam ung nay duoc gén vao mot b dao nguén ap, duoc tao ra dung khdi Universal
Bridge. Pién ap bus mot chiéu dugc tao ra bang mot b chinh lwu thyristor va duoc diéu chinh
dung bo diéu khién PI dé duy tri ti s6 dién ap trén Hz khong d6i. Bo diéu khién phanh ham giGi
han su tang dién ap bus mot chiéu trong qua trinh dong co giam tdc dd hodc khi mdé men can cb
xu hudng tang tde dong co. Bong co diéu khién tai co hoc duogc dic trung bdi quan tinh J, h¢ )
ma sat B, va mé men can TL.

Motor current, speed, and torque signals are available at the output of the block.

Dong dién dong co, tdc d6 va tin hiéu md men co san tai dau ra cta khoi.

Demonstration

Trinh dién

A speed reference step from 0 to 1800 rpm is applied at t = 0. The speed set point doesn't go
instantaneously at 1800 rpm but follows the acceleration ramp. The motor reaches steady state at
t=13s.

Tham qhiéu tdc do nhay tir 0 dén 1800 vong trén phut tai t=0. Diém thiét lap toc do khong tién
ngay dén 1800 vong trén phut ma di theo duong doc tang toc. Bong co dat dén trang thai 6n dinh
tait=1.3s.

At t = 2 s, an accelerating torque is applied on the motor's shaft. You can observe a speed
increase. Since the rotor speed is higher than the synchronous speed, the motor is working in the

generator mode. The braking energy is transferred to the DC link and the bus voltage tends to
increase. However the over voltage activates the braking chopper which causes the voltage to



reduce. In this example, the braking resistance is not big enough to avoid a voltage increase but
the bus is maintained within tolerable limits.

Tai t=2 s, m6 men tang tdc duoc ap vao truc cua dong co. Ban co thé théy duoc sy tang tdc do.
Boi vi téc do 16 to cao hon tdc do dong b, md to dang lam viéc & ché d6 may phat. Nang lugng
ham phanh duoc chuyén thanh lién két mot chiéu va dién 4p bus co6 khuynh hudng ting. Tuy
nhién, sy qua ap kich hoat co cAu hdm phanh 1am cho dién ap giam. Trong vi du nay, su khang
ham phanh khong du 16n dé tranh su ting dién ap nhung bus duoc duy tri trong cac gidi han cho
phép.

At t = 3 s, the torque applied to the motor's shaft steps from -11 N.m to +11 N.m .You can
observe a DC bus voltage and speed drop. At this point, the DC bus controller switches from
braking to motoring mode.

Tai t=3 s, m6 men tac dong vao truc cua dong co budce tir -11 N.m dén +11 N.m. Ban c6 thé théy
dugc dién ap bus mot chiu va sy giam téc do. Tai diém nay, bo diéu khién bus mot chiéu
chuyén tir ché 46 him sang ché d6 giam sat.

At t = 4 s, the load torque is removed completely and the electromagnetic stabilizes around zero
shortly after

Tai t=4 s, md men tai dugc loai bé hoan toan va dién tir 6n dinh quanh gia tri khong mot thoi
gian ngan sau khi

Céc tiy chon mo phong va cdu hinh
Céc tham s cau hinh

Céc cong cu phan tich

Dong va ap trang thai 6n dinh

Thiét 1ap trang thai ban dau

Dong tai/Khoi dong may

Dung b hién thi LTI

Po dung khang theo tan sb

Tao bao cao

Cong cuy thiét ké tré

Tinh toan cac tham s6 diy RLC
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