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NGHIEN CUU ANH HUONG CUA CAC THAM SO DONG (O
DEN DAC TINH BU TRONG PHUGNG PHAP DIEU KHIEN
BUDACTINH TINH DONG CO PMSM CONG SUAT NHO

RESEARCH ON THE INFLUENCE OF MOTOR PARAMETERS ON COMPENSATION CHARACTERISTICS
IN THE STATIC CHARACTERISTIC COMPENSATION CONTROL METHOD OF SMALL CAPACITY PMSM MOTORS
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TOM TAT

Bai bdo nghién c(fu sy anh hudng clia tham s6 nguon cap cling nhu tham so
dong co dén dic tinh bu trong phuong phap diéu khién bui cac ddc tinh tinh dong
¢d dong b kich thich vinh ctiu. Két qua nghién cu dugc dénh gia dua trén két qua
m0 phdng bang Matlab, sé gitip cho nguai thiét ké hé truyén dong loai dong co
nay luong trudc dugc cac yéu t sé anh hudng dén chat lugng hé théng, tir d6 dua
ra cac giai phap khdc phuc.

Tir khéa: Diéu khién dong co PMSM, diéu khién bl cdc ddc tinh tinh.

ABSTRACT

This article studies the influence of power supply parameters as well as motor
parameters on compensation characteristics in the compensation control method
of static characteristics of permanently excited synchronous motors. The research
results are evaluated based on simulation results using Matlab, which will help
designers of this type of engine drive system anticipate factors that will affect
system quality, and thereby make recommendations remedial solutions.
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1.PAT VAN BE

Do ¢6 nhiéu uu diém néi trdi, ddng co déng bo kich thich
vinh ciu (PMSM) la loai may dién c6 trién vong & dai cong
suat nhé. Nguyén tic diéu khién loai dong ca nay dugc phat
trién cung vai su ra doi va phat trién cda cac thiét bi ky thuat:
cadm bién vi tri goc, cdm bién téc dé, thiét bi bién di cong
suat, cac bd vi diéu khién [3, 4]. Trong khodng vai chuc nam
trd lai day, viéc thuc hién diéu khién véc to (PKVT) day du
doéng co PMSM 6 hé toa d6 dq da tré thanh phuong phap co
ban va dugc trinh bay tai [1]. Phuong phap DKVT rut gon -
con goi la diéu khién bl cac dac tinh tinh (DKBT) xuéat hién
va cling 16 ra rat hiéu qua vai déng co PMSM cong suat nho.
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Vi Hitu Thich'”

DKBT rat thuan lgi khi hdng s6 thai gian dién ti ca déng co
(dac trung cho su léch pha gira dong dién va dién ap déng
co) va hang s6 thadi gian cla cac thiét bi dién t& (dac trung
cho quan tinh cdia khau khuéch dai - bién déi) cé gia tri nhd
(hinh 1). Phuong phép nay da dugc trinh bay kha chi tiét tai
[2]. Tuy nhién, cho dén thai diém hién nay, viéc danh gia anh
hudng clia cac tham s6 déng co dén dac tinh bl con dang
bi bd ngd. Trong nghién clu nay, tac gid s&t dung mot trong
céac thuat toan bu da dugc téng hap tai [2, 5-7] dé€ danh gia
su anh hudng noi trén.
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Hinh 2. Dién dp va dong dién trong ché do diéu khién bu [2]

Trong phuong phap DKVT day di dong ca xoay chiéu noi
chung, mét trong nhiing diéu kién can thiét dé diéu khién
tron momen 13 phai diéu khién cho dong is = 0 & moi thai
diém. N&u van dé nay khéng dugc giai quyét triét dé sé lam
anh huéng dén momen ctia dong co va vi thé lam tang tinh
phi tuyén cho cac dac tinh tinh clia dong co, gay anh hudng
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xau dén chat lugng ctia ca hé thong truyén déng. Phuang
phap DKBT c6 thé giadi quyét dugc van dé néu trén [2]. Ciing
theo [2], dac tinh gbc ctia PMSM c¢6 dang hinh sin, momen
dat cuc dai khi vector tir thong stato va vector tu thong rotor
vudng goc véi nhau. Tuy nhién, vi ¢6 su l1éch pha tuong déi
gira dong dién va dién ap dat vao dong ca nén momen sé
khéng dat dugc gia tri cuc dai. D€ gidi quyét van dé nay,
phuong phap DKBT sé lam cho dong dién ngugc pha véi stic
dién dong phan khang (hinh 2).

2. MOT SO THUAT TOAN BU

G [5, 6] c6 dua ra thuat toan b nhu sau:

uy =wT, (Cew—uq) (1)

Theo d6, néu diéu khién ug theo (1) thiigsé bang 0 trong
toan dai diéu chinh, momen ddng co sé cé gia tri Ién nhét va
do khéng con chiu anh huéng ctia thanh phan ig nén cac dac
tinh tinh ctia déng co sé dugc cai thién dang ké. Cau trac hé
théng c6 thé sé gian don hon vi khéng cén t6i ca bo diéu
chinh dong dién Rig va Rig, diéu nay la rat phu hgp vai cac hé
théng cong suat nho.

Mé&iquanhé Ag, = F(w,u, = const) gilta goc bl va tan
s6 quay theo (1) dugc thé hién trong hinh 3.
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Hinh 3. Goc bii 6 cac ché do lam viéc khac nhau cla dong co.

(Ché do dong co (++) tuang ting véi goc b duang, ché do mdy phat (+)
tuong ting vdi goc b am, ché do hdm (++-+) goc bi tién dén -90°)

Nghién ctu [7] dua ra ra thuat toan xac dinh gia tri cta
dién ap bu ug nhu sau:

1. VGi ddng ca c6 cdng sudt nhd, hang s6 thai gian dién
tl T, < T, (T, la hang sé thoi gian clia cac thiét bi dién tu

trong dong co). Trong trudng hgp nay, néu bo qua T, , thuat
toan bu dua ra & dang:

ug =-Tp,u,@ ()

2. V6i dong ca c6 cong sudt I6n thi ngugc lai T, > T,
nghia la, thuat toan dua ra & dang:

us =—(k,u, —C.w)/k, (3)

Trong cac biéu thic trén, p,la s ddi cuc ctia ddng cg,
w=w/p, latéc dd quay ciia déng ca, ky la hé s6 khuéch dai
clia bé bién ddi cong suat.

Tai [7] cling néu ra mét thuat toan bu khac nhu sau:
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Vé mat trién khai thuc hién, thuat toan (4) ma [7] néu ra
la tuong d8i phuc tap, doi héi vi diéu khién phai c6 téc do
tinh todn du I16n vi phai lua chon gid tri dién ap bu theo tiing
trudng hgp. Hon niia, dé trién khai thuat toan phai st dung
dén cadm bién dé do dién ap ngudn cap, vi vay sé tang gia
thanh va kich thudc 13p dat cho hé théng. Trong cac thuat
toan bu trén: u, la dién 4p tai dau vao diéu khién (dau ra ctia
bo diéu chinh téc d6). w = p, @ latan sé quay ctia ddng co,
C. la hé s6 stic phan dién dong, un, la dién ap nguén cap
3. PHAN TiCH ANH HUGNG CUA CAC THONG SO PEN
PACTINH BU

Qua phan tich cac thuat toén bu & trén, trong nghién ciu
nay, tac gia lua chon thuat todn da dugc dang tai & [5, 6] va
st dung phan mém Matlab dé phan tich danh gia anh huéng
cla tham s6 nguén cling nhu cac tham sé déng co dén dac
tinh bu, tir d6 dua ra cac khuyén nghi can thiét khi xay dung
hé théng.

Cac tham s6 déng cg dugc st dung dé méd phdng:
Uam = 12V; Dién cdm pha stato L =0,8mH; Dién tr& pha Stato
R =50 (6 20°C); hé s6 stic phan dién dong (& ché do danh
dinh) C.=0,12.

3.1. Phan tich 4nh huéng cta dién 4p nguén

Trén hinh 4 dua ra dnh hudng clia bién d6 dién ap pha
t6i dac tinh bu. Khi thay déi dién ap ngudn nudi £10% so vai
dién ap dinh muc ctia dong cg, téc d6 déng khong tai cla
dong ca sé thay déi theo. G ngoai viing téc d6 thap, géc bu
sé thay d6i tuong khodng 10%, nghia la sai s6 bu khoang
10%.

Qua két qua trén, nghién ctu nay dua ra ggi y nén s
dung nguén moét chiéu én dinh dé cap cho bd khuéch dai
cbéng suét.
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Hinh 4. Ddc tinh bu khi dién ap ngudn clia dong co U =10V + 10%
3.2, Phan tich anh huéng ciia dién cam pha stato

Hinh 5 dua ra dac tinh bu khi gia tri dién cdm thay déi
+5% so vdi gia tri dinh muc.
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Hinh 5. Dac tinh bu khi dién cdm cla dong co L = 0,8mH £ 10%

TU két qua trén cho ta nhan xét: sai léch cta dién cam
cudn ddy dong co c¢6 anh hudng khong nhiéu téi dac tinh
bu. Thuc té cho thay, & cac diéu kién san xuat déng co hang
loat thi dién cdm clia ddng co la théng s kha 6n dinh (léch
nhau khéng qua 2% dén 4%) [7]. Vi vay khéng can quan tam
nhiéu t&i su bién ddi clia gia tri dién cdm khi thuc hién DKBT.
3.3. Phan tich anh hudng cua dién tré pha stato

Nhu da biét: R = Ry(1 + aAt), trong d6: Ry |a dién tré cla
cudn day 6 20°C, a la hé sé nhiét dién trg (véi dong a = 0,004
do™, Atla d6 qua nhiét/lam mat clia cuén day. Nhu vay, dac
tinh bu sé dugc biéu dién bdi:

L
—g— (C.w-
Ha wR20(1+aAt)( 0 -u,) (5)

Ag = arctg(Ud/Uq)

Hinh 6 chi ra su phu thudc cta dac tinh bl vao cac gia tri
khac nhau cta dién trg pha. Khi hé théng lam viéc & dai nhiét
d6 rong thi can thiét phai c6 bién phap khac phuc van dé
nay, chdng han nhu lam mat dong co hodc bién phap ky
thuat nao dé dé bu tham sé dién tré.

40

-100
-8000 -6000 -4000

20

(o]

-20

-40

60 dac tinh bu khi R=5 Om (+20 doC)

dac tinh bu khi R=5.66 Om (+80 doC) \
dac tinh bu khi R=4.45 Om (-40 doC)
sai so goc bu o nhiet do -40 doC

dai so goc bu o nhiet do +80 doC

-2000 o 2000 4000 6000 8000
tan so quay omega (rad/s)

goc bu (doden)

-80

-100
-8000 -6000 -4000

Hinh 6. D3c tinh bu ¢ cdc gid tri thay doi cta dién trd pha dong co & dai nhiét
do tir-40°C dén +80°C
3.4. Phan tich anh huéng cta hé sé stic dién déng phan
khang

Hinh 7 chi ra su phu thudc clia dac tinh bl vao cac gia tri
khac nhau ctia hé s6 stic phan dién déng ctia déng co. Tuong
ty nhu trudng hgp anh hudng cla dién cam, sai léch ctia hé
s0 stic dién dong phan khang déng co c6 anh hudng khéng
nhiéu tGi sy chinh xac ctia dac tinh bu. Thong thudng, hé s
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stic dién dong phan khang khéng vuot qua 2 dén 5% khi san
xudt déng co hang loat [7]
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Hinh 7. Dédc tinh bu 6 cac gia tri khac nhau cia hé s6 stic phan dién dong cla
dong co
4, KET LUAN

Bang viéc sir dung mot thuat toan bu da dugc cong bé,
thédng qua mé phéng kiém ching trén phan mém Matlab,
nghién ctru da chi ra su anh huéng ctia tham sé nguén cap
cling nhu anh hudng cta cac tham sé dong co dén dac tinh
bu. Dua theo két qua nay, nghién ctiu da dua ra mot s6 van dé
can luu y khi thiét ké hé théng nhu: st dung nguén mot chiéu
6n dinh dé cap cho bo khuéch dai cong suat; khdng can quan
tdm nhiéu téi sy bién déi cla gia tri dién cam; Khi hé théng
lam viéc & dai nhiét d6 rong thi can thiét phai c6 bién phap
khéc phuc su bién d6i ctia dién tré pha va cudi cung la sai léch
cla hé so suc dién dong phan khang déng ca c6 anh huéng
khéng nhiéu t6i su chinh xac ctia dac tinh bu.
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