ERSE 2018
2 ~
HOI NGHI TOAN @uéc

KHOA HOC TRAI PAT VA TAI NGUYEN
vSI PHAT TRIEN BEN VUNG

Ha Noi, 07 - 12 - 2018

CO PIEN

Nha xwél bhan glao thing van 1al



HOI NGHI KHOA HQC TOAN QUOC
KHOA HQC TRAI DAT VA TAI NGUYEN
VOI PHAT TRIEN BEN VUNG (ERSD 2018)

BAN TO CHUC

Trudng ban: PGS.TS Lé Hai An

Phé truong ban:  GS.TS Trin Thanh Hai
GS.TS Bui Xuan Nam

Uy vién: GS.TS Nhir Van Bach PGS.TS Nguyén Nhur Trung
GS.TS Vo Trong Hung TS Dao Duy Anh
GS.TS Vo Chi My TS Nguyén Xuin Anh
GS.TS Tran Vin Tri ThS Pham Vin Chinh
PGS.TS DPoan Vian Canh ThS Pham Chan Chinh
PGS.TS Pd Canh Duong TS Tran Quéc Cudng
PGS.TS Phing Manh Pic TS Nguyén Pai Pong
PGS.TS Nguyén Quang Minh TS Trinh Hai Son
PGS.TS Nguyén Xuén Thio TS Lé Ai Thu
PGS.TS Ta Pirc Thinh TS Pham Qudéc Tuén

BAN BIEN TAP

Trudng ban: GS.TS Tran Thanh Hai

Pho truéng ban  PGS.TS Nguyén Quang Minh

Uy vién: PGS.TS Vii Pinh Hiéu TS Lé Quang Duyén
PGS.TSKH Ha Minh Hoa TS Bui Vin Diic
PGS.TS Lé Viin Hung TS Nguyén Hoang
PGS.TS Nguyén Quang Luit TS Phing Qudc Huy
PGS.TS Pham Xuin Nii TS Nguyén Thac Khanh
PGS.TS Khong Cao Phong TS Nguyén Qudc Phi
PGS.TS Nguyén Hoang Son TS Vit Minh Ngan
PGS.TS Lé Cong Thanh TS Phi Truwomg Thanh
PGS. TS Ngo Xuan Thanh TS Dwong Thanh Trung

TS Lé Hong Anh



LOINOI PAU

Puogc phép cia Bo Gido duc va Pao tao va sy ung hd rong réi ctia cac td chtrc khoa hoc va cong
nghé trén toan qudc, Ho1 nghi Toan qudc “Khoa hoc Trai dat va Tai nguyén vGi Phat trién bén ving -
ERSD 20187 dugc t6 chirc tai Truong Pai hoc Mo - Dia chit (HUMG) véi su tham gia va phdi hop
t6 chire cua nhidu don vi quan 1y, nghién ctru khoa hoc, dao tao va san xuét co uy tin gdm Truong
Pai hoc M6 - Dia chat, Tap doan Cong nghi¢p Than - Khoang san Viét Nam, Tong cuc Dia chat va
Khoang san Viét Nam, Téng hoi Pia chit Viét Nam, Cuc Po dac, Ban dd va Thong tin dia ly Viét
Nam, Hoi Co hoc d4 Viét Nam, Hoi Dia chat Thuy vin Viét Nam, Hoi Dia chat Cong trinh va Mai
truong Viét Nam, Hoi Khoa hoc Cong nghé M¢é Viét Nam, Hoi Ky thuat N6 min Viét Nam, Hoi Cong
ngh¢ khoan - Khai thac Viét Nam, Hoi Tréc dia - Ban db - Vién tham Viét Nam, Vién Dia chit thudc
Vién Han 1am KHCN Viét Nam, Vién Pia chit va Dia vat ly bién thude Vién Han 1am KHCN Viét
Nam, Vién Khoa hoc Céng nghé¢ Mé - VINACOMIN, Vién Khoa hoc Dia chét va Khoang san, va
Vién Vit 1y dia cau thudc Vién Han 1am KHCN Viét Nam. Hoi nghi nhim tao mét dién dan dé cac
nha khoa hoc, chuyén gia va cac nha quan ly gidi thi¢u nhiing két qua nghién ctru khoa hoc méi, trao
dbi thong tin, thao ludn va d& xuit cac ¥ tuong, huo‘ng nghién ctru méi, nhim nang cao chat luong
cong tac dao tao va nghién ctru khoa hoc, chuyen giao cong nghe va phuc vu phat trién kinh té - xa
hoi, huong t6i hoi nhap qudc té va phét trién bén viing ddi véi Khoa hoc Tréi dat va Tai nguyén thién
nhién va nhiéu linh vure khoa hoc khdc ¢6 lién quan nhu Co - Dién, Cong ngh¢ Thong tin, Xay dung,...

Trong qua trinh t6 chirc Hoi nghi, Ban T chirc Hoi nghi d4 nhan duoc rat nhidu sy quan tam cua
cac nha khoa hoc, nha quan 1y trong va ngoai nudc, trong d6 c6 hon 300 béo céo va tom tit bao céo
khoa hoc dugc gui té1 Ban bién tép. Trén co sé d6, Ban Bién tap da tuyén chon duoc 234 bao cao cod
chit lugng, phan nh nhiing két qua nghién ciru khoa hoc cong nghé méi nhat thugc nhiéu linh vyc
khac nhau lién quan t&1 cac chi dé cua Hoi nghi. Cac thong tin khoa hoc méi dugc trinh bay tai Ho1
nghi dwoc ding trong Tuyén tap tom tit cac béo cdo va Tuyén tap cic bao cao toan vin cua Hoi nghi,
trong d6 toan bo théng tin khoa hoc vé hoi nghi dugc ghi trong dia CD. Riéng tuyén tip bio cdo toan
vin duoc in thanh 16 tap, mdi tap tmg vi mot chi dé khoa hoc sau:

. Dia chat va Tai nguyén dia chét

. Dia chat cong trinh - Dia chét thuy vin

. Cong ngh¢ ky thuat moi trong xur ly méi truong

. Quan ly Tai nguyén va Moi truong

. Sinh thai méi trudng va Phat trién bén viing

. Nhiing tién b trong Khai thac mé

. Nhiing tién b trong Tuyén khoéng

. Nhitng tién bo trong Xay dung cong trinh ngdm

. Nhiing tién b trong Vat liéu va Két ciu xay dung

10. K thuat Dau khi tich hop

11. Tréc dia cao cép va Quan tric dia dong luc

12. Cong nghé vién tham va dir liéu khong gian

13. Cong nghé thong tin va ung dung

14. Ky thuat Di¢n va Dién tir

15. K§ thuat didu khién va Ty dong hoa

16. K¥ thuat Co khi va Bong luc

Ban t6 chtre xin trin trong cam on Truong Pai hoc M¢ - Dia chat, v6i tu cach 1a don vi dang cai
va chu tri Hoi nghi, cung cac don vi ddng t6 chirc dd hop tic va gop phan quan trong vao sy thanh
cong ctia Ho1 nghi nay. Cam on cac nha khoa hoc da dong gop cac cong trinh khoa hoc cho Hoi nghi
va ddc biét la cac chuyén gia da tham gia bién tap dé nang cao chét luong ciia bao cao khoa hoc.

Mic du d3 ¢ ging bién tap dé dam bao chit luong cua cic bao céo khoa hoc nhung khong thé
tranh khoi cac 181 k¥ thuat trong cac béo céo, rat mong nhan dugc sy cam thong cua tic gia bao cio
va ban doc. Ban td chuc mong mudn tiép tuc nhan dugc sy hgp tac chat ché va gop y chan thanh cua
cac don vi va ca nhan d6i vai viée td chirc va bién tap, xuét ban cac két qua khoa hoc ctia Hoi nghi
nhim nang cao chit lugng ciia cac hoi nghi tiép theo va gop phan thuc ddy su phat trién bén viing cua
cac hoat dong nghién ctru khoa hoc, chuyén giao cong ngh¢ thudc cac linh vyre Khoa hoc Trai dat va
Tai nguyén va cac linh vuc khoa hoc khac c6 lién quan
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Piéu khién dong co khong dong bo ba pha
theo tr1 s6 dién tré udc luong cua mach stator

Nguyén Thac Khanh '+
Truong Dai hoc Mo - Dia Chat

TOM TAT

DPong co khong dong bo ba pha 1a mot trong nhitng dong co phd bién nhit trong cong nghiép. Cac bo didu
khién dong co khong dong b hiéu ning cao hién nay thuong dwa trén mé hinh diéu khién véc to vdi cac
thuat toan diéu khién tuan theo hé phuong trinh trang thai ctia dong co. Cac hé phuong trinh mé ta dong
co ludn ludn xuét hién thong sb dién tré cta diy quén stator. Trong thyc té dién trd stator 1 mot gia tri
phi tuyén theo dong dién, nhiét @6 do d6 n6 anh huong dén sai s6 cia mé hinh diéu khién. Trong bai bao
nay trinh bay mot phuong phap wdc lwong gia tri dién tro stator nhim nang cao d6 chinh xac cua thuat
toan diéu khién véc to dong co khong dong bo ba pha. Vi tham s dau vao 1a gia tri do dong dién va dién
ap stator, by udc luong dya trén mé hinh toan ctia dong co két hop mé hinh tham chiéu MRAS (Model
Reference Adaptive System) c6 kha ning u6c lugng gié tri dién tré ddy quén stator trong dai rong toc do
bao gdm ca viing tir truong yéu (tdc do trén dinh mirc).

Tir khéa: Dong co khong ddng bo ba pha, diéu khién véc to, wéc lugng dién trd stator

Cac ky hiéu trong h¢ don vi trong ddi (per-unit [p.u.])

Céac dai lwgng Cic chi s6 duwéi 5

i -dong dién M - tr thong chinh, ho cam

m - mé men m - co hoc

u -dién ap N - gia tri dinh muc

x - dién khang r -rotor

w - tir thong s - stator

o - toc do goc

Cic chi sb trén H¢ quy chiéu trong diéu khién véc to

A - gia tri u6c lugng a-B - hé tryc toa d¢ cd dinh
- gid tri trong hé tya tir thong stator x-y - h¢ truc toa d6 quay tya tur thong
- gia tri trong h¢ tya tr thong rotor

1. Mé déu

Hé thdng truyén dong dién hiéu ning cao v6i dong co khong dong bd ba pha (PCKDB) yéu cau dap
{ing nhanh mé men dinh mirc trong dai toc do thap (dudi dinh mirc) va dat mé men tbi da trong dai toc do
trén dinh mue. Cac phuong phap diéu khién tya tir thong (field-oriented control methods - FOC) da xuat
sdc dat dugc nhitng yéu cau ndi trén. Tuy nhién, cac thuat toan diéu khién FOC yéu cau khai bao chi tiét
céc thong s6 ciia PCKPB (Blaschke, 1972; Nabae et al., 1980; Ohnishi et al., 1985; Vas, 1990). Cac
thong s6 cia DCKDB can thiét dé thiét lap cac vong lap diéu khién dong dién va moé men, dic biét trong
phuong phép diéu khién gian tiép tua tir thong (indirect field-oriented control - IFOC), diéu d6 1am tang
do phuc tap dong thoi giam d¢ chinh xac cho b dleu khién.

Rét nhleu nghién ciru thye nghiém da chimg minh ring cac phuong phap FOC bi anh hudng boi su thay d01
thong s6 cua PCKDB boi nhiét d9, tin sb va sy bdo hoa 15i theép. Do d6 can thiét phai x4c dinh céc thong s6
ctia dong co mdt cach lién tuc (on-line) cho cic md hinh diéu khién FOC (Toliyat et al., 2003).

Hé¢ phuong trinh mo6 ta trang théi tinh cua dién ap va tu thong trong mo hinh diéu khién tya tir thong
rotor (rotor field-oriented control methods - REOC), dwoc viét dudi dang (Orlowska-Kowalska, 2003) (1)
va (2).

*Tac gia lién hé
Email: nguyenthackhanh@humg.edu.vn
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ul =rik — ofo (xy + xo4 )i )
ufj = rxl;{i + a)vR (-xM + xo'.v)l'xlfc
k=il @)

Hé phuong trinh mé ta trang thai tinh cta dién 4p va tir thong trong mo hinh diéu khién twa tir thong
stator (stator field-oriented control methods - SFOC) c6 dang:

us, = ni
(T s G)

us, = Kis, + Sy
W = Xl “)

trong do: iy, =[if,| =

(@5 + jid )+ (5 + jis, )—‘ la dong dién tir hoa stator (Orlowska-Kowalska, 2003).

Céc chi sb trén R va S trong céac biéu thirc (1)-(4) biéu dién cac gia tri trong hé tham chiéu tir truong
rotor va stator.

Tir céc biéu thie trén cho thiy trong tit ca cac phuong phap diéu khién véc to twa tir thong d6i véi
DCKDB thi tir thong luén phu thuge vio dién khang tir héa (hd cam x,, ) va dong dién tir hoa, nhitng dai
luong nay phu thudc vao dong dién va dién ap stator. Ngoa1 ra, dién trd stator (7 ) ciing xuat hién trong
tat ca cac biéu thirc dién ap (1) va (3), do d6 n6 truc tlep anh huong dén cac dién ap va dong dién thanh
phan. Két qua 1a dién trd stator s& anh hudng tryc tiép dén dong dién tir héa va tir thong tham chiéu.

Dién tro stator 7 1a mot ham s cua nhiét do, nd bi anh hudng boi cuong d6 dong dién stator. Gia tri
gan diing cua dién tré duogc tinh theo cong thirc (5) (Bose et al., 1998):

1 = Fo + ario (1, —25°C) %)

trong d6 » 1a dién trd tai °C, r, la dién tré dinh mac & 25°C, ¢, la nhiét do thuc clia cudn day stator
(°C), va o 1a hé sb nhiét (d6i v6i day dong, o =11.21x102/°C).
Quan hé gitra dién tr¢ stator va nhié¢t d¢ duoc chi ra trong hinh 1 (Sang-Bin et al., 2003).
a) b)
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No |oad | Full Joad | Half load | 75% load 20 No load | Full load , Half load , 75% load
0 45 90 135 180 225 270 315 360 0 45 90 135 180 225 270 315 360
Time (min) Time (min)

Hinh 1. Uéc heong dién tro stator bang cach bom dong dién mét chiéu khi tdi thay doi (a);
t1, b, 13 ld nhiét do tai diém dau, gitta va cudi cudn day (b)
(Sang-Bin et al., 2003) © IEEE 2003

2. Uéc lugng dién tré stator

Mot nghién ctru tong quan vé cac phuong phép udc luong thong s6 DPCKPB duogc trinh bay chi tiét
trong tai li€u (Toliyat et al., 2003). Cac thong so DPCKDB c¢6 the dugc xac dinh bang phuong phap tinh
(off-line) hodc lién tyc khi van hanh (on-line) phu thudc vao yéu cau cua thuét toan diéu khién véc to.

2.1. Uéc lwong dién tré stator bang phuwong phdp do tinh (off-line estimation)

Trong céc phuwong phap off-line, dién trd stator duge do bang phuong phép dic biét truée khi dong co
lam viéc. Qua trinh do nay dugc thyc hién ty dong boi bién tan (thuong dugc goi 1a phuong phap self-
turning). Phuong phap do nay dua trén nguyén ly tu dong phat mot tin hi¢u vao dong co va xac dinh cac
thong s6 ciia DCKPB (Khambadkone et al., 1991).
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Nhugc diém cua cac phuong phdp xac dinh thong s6 tinh 14 d¢ chinh xéc ciia cc thong s can xac dinh
phu thugc nhiéu vao tan sb ldy mau, sai s lugng tir hoa, d6 phan giai va chinh xac ciia cdc cam bién...
(Borgard et al., 1995). M6t nhugc diém nira cua cac phuong phép nay la do xac dinh ¢ trang thai tinh nén
bién tan s& phai lam viée 0 trang thai khong tuyén tinh (trang thai Xung) nén can phai biét chinh xac dic
tinh sut 4p ctia b bién tin méi c6 thé tinh dwoc dién ap trén cudn dy, dicu nay rat khé thyuc hién (Buja et
al., 1995).

2.2. Ubc lwgng lién tuc dién tré stator (on-line estimation)

Trong cac mo hinh diéu khién véc to PCKDB di c6 rat nhidu phuong phap udc lugng thong sé dong
co di dugc nghién ciru va Gmg dung. Vé k¥ thuat, cac phwong phap wdc lugng on-line dugc chia lam ba
nhom chinh nhu sau:

Nhom thtr nhat ding k¥ thuat phan tich phd (Spectral Analysis Techniques): trong nhom nay bién tan
s& bom vao dong co mdt tin hiéu dién 4p dic biét sau d6 nhan lai phan hoi 1a mot hodc mét chudi xung.
Béng cach phan tich phé tin hiéu nhan duge (thuong dung FFT - fast Fourier transform) ta ¢6 thé tinh
toan céac théng sd dong co (Toliyat et al., 1993). Nhuoc diém cua phuong phap nay 1a lam ting do phirc
tap ctia thuat toan diéu khién.

Nhom thtr hai diung k¥ thuét theo ddi (Observer-Based Techniques): Trong nhom nay nhiéu k¥ thuat
dugc st dung nhu bd loc Kalman (Kalman filter - KF), b quan sat Luenberger (Luenberger observer -
LO) dé udc lugng dién tro stator va trang thai bo didu khién (Tae-Sung et al., 2005; Orlowska-Kowalska
et al., 2010). Nhugc diém cia cac ky thuat nay 1a khi uwéc luong dién trd stator thi phai coi tat ca gia tri
dién cam trong mé hinh dong co 1a khong doi.

Nhom thir ba dung k§ thuat mé hinh tham chiéu (Model Reference Adaptive System - MRAS - Based
techniques): K§ thuat mé hinh tham chiéu dua trén co s¢ mot dai luong co thé dugce tinh toan béng hai
céch. Cach tinh thir nhit dia trén mo hinh tham chiéu bén trong h¢ thong didu khién. Céach tinh thtr hai
dya trén tin hiéu dién ap/dong dién do dugc trén cyc dong co. Sy khac nhau gitra hai cach tinh cho ta mot
tin hiéu sai s, sai s nay duoc dua vao bo diéu khién thich nghi (thong thuong 1a bo diéu khién ty 16 -
tich phan - PI) dé xac dinh bién can wdc luong. Ty theo céc ki thudt MRAS, chiing ta s& c6 cac mé hinh
udc luong dién trg stator khac nhau (Marino et al., 2000; Orlowska-Kowalska et al., 2010). Nhuoc diém
clia nhom nay 13 khong xac dinh duoc théng s6 dong co khi khong tai va toc do bang khong.

2.3. Ubc lugng dién tré stator dung kj thudt MRAS

Trong cac md hinh diéu khién véc to DCKDB yéu cau cac tin hiéu phan hdi 1a cac véc to tir thong va
mo men dién tir, do d6 mdt b udc lugng tdi wu s& bao gém cac chirc nang ude lugng cac bién trang thai
va thong s6 dong co. Mot trong nhitng bd ude lugng thoa man duge yéu cau trén 1a mé hinh uée lugng
dya trén k¥ thudt MRAS.

Ky thuat uéc luong ddng thoi tée do rotor va dién tré stator dwoc trinh bay trong tai liéu (Vasic et al.,
2003) sir dung bo wéc lugng MRAS (Schauder, 1992). So d6 khéi bo wdce lugng duogce trinh bay trong
hinh 2.

M6 hinh dien ap | W¥
i (Voltage Model)

M6 hinh dong dién
(Current Model)

Hinh 2. So' do khéi bg uéc lwong toc dj rotor va dién tro stator ding mé hinh MRAS
Bo udc lugng ding mo hinh MRAS kinh dién trong hinh 2 diing hai khéi mé ta mé hinh dién ap va mé
hinh dong dién cua tu thong rotor. Thuat toan tinh tbc do dugc trinh bay trong biéu thuc (6) va (7)
(Schauder, 1992).

é\)m =Kro [1 + jem (6)

Plio
trong do: p 1a toan tir Laplace va

€y = \,'\"r X \‘I\’I: = ‘pﬁa‘&:lﬂ - l/;:ﬁ‘&;la (7)
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Thuat toan dé tinh dién tré stator c6 thé viét dang biéu thirc (8):

¥y :KPl's (1+ ]ers (8)

p]}I'S
Trong d6: € =lsa (Wi —Wia ) —lep (Wis —ip) €
Mo hinh MRAS trong hinh 2 ¢6 nhugc diém la chi chinh xéc trong dai toc do thap. D¢ cai thién do

chinh xdc cua bo ude lugng trong dai rong toc do, bo udce lugng toc do dung PI trong hinh 2 dugc thay

thé bang bd udc lwong MRASCC nhu trong hinh 3 (Orlowska-Kowalska et al., 2010).

uy

M6 hinh dién ap i
i (Voltage Model)

Walk
| M& hinh dong dién
(Current Model)
L a")
MRAS® =

>

Hinh 3. So dé khéi bé wée lwong téc dé rotor va dién tré stator ding mé hinh MRASCC
B udc lugng dya trén nguyén 1y so sanh dong dién do dugc vdi dong dién ude lugng thong qua mo
hinh dong dién (current model). M6 hinh toan ciia dong dién stator dugc két hop boi mé hinh dong dién -
tir thong (Kubota et al., 1993):

d: KXy + XPTs 2 1 Xuly o~ Xm ~ 10
—i == i, s S — jon W (10)
dt oTnxX,x} oTyx, oTnxsx; O TnXsX,
Véc to tir thong rotor i dugc tinh toén theo biéu thuc:
d .. 7 ) 1
— = = (ads =L ) + jaomPi |— 11
dtll’ |:Xr(w ll’) / W:ITN ( )
Téc d6 rotor duge tinh theo biéu thirc:
WOy = KI’ (ezsa‘/};/j - etsﬁl/;ia) + KI J.(etsalﬁ;ﬂ - eisﬂ‘pia )dt (12)

Trong 40, €uap = iwp —iap 12 sai s6 gitta dong dién do voi dong dién wéc luong.
So d6 khdi cua bo ude lugng MRASCC dugc trinh bay trong hinh 4 (Orlowska-Kowalska et al., 2010).

uS(Z
bCKbB

v
V1

Us B

YV
A
e

| M& hinh dong ¢fén |
;3| (Current Model) ‘/}iﬂl

T
|
Usp |
> Estimator) ;
Mé hinh déng ! Khau thich nghi xac dinh téc do
_ _ _ / (Adjustable Model) _ _ _ _! (Adaptation Mechanism Angular
o, - speed) _ _ _ _ __

Hinh 4. So dé khéi bé woe hrong MRASCC
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2.4. Két qua mo phéng wéc lwong dién tré stator

Thuét toan ude lugng dya trén so d6 khdi hinh 3 két hop md hinh diéu khién tryc tiép mo men (DTC)
trong dai rong toc do va mé men (Khanh et al., 2014) d6i véi PCKDB duoc trinh bay trong so ¢ khoi
hinh 5.

Ugc
m
Uy, | Thudt todn lim, e
dieu khién
i | (TMFW v q
— | Algorithm) S(

, m;
QP
A
N

v
Wy u, calculation

VSI

7 - . U 5 Us u
Vs Bé ude luong cac [« 2

T thong so/trang thai
O (Estimator)

i /L

Speed sensor
) Hinh 5. So dé khéi diéu khién dong co theo tri sé dién tré stator wéc lwong )

Két qua m6 phong voi DPCKDB (co cac thong so dugce cho phu luc) ¢ dién ap dinh muc va gia thiet

dién tro stator thay do1 150% ( 7m =1.5ry ) va toc d0 dong co thay doi tir 0 dén 2 [p.u.] dugc trinh bay

trong hinh 6. Tir két qua m6 phong ta thiy, md hinh MRASCC ¢6 kha nang wéc lugng chinh xéac toc do

trong dai rdng bao gom ca vung tir truong yéu (khi tdc d6 16n hon dinh muc). Duong mau xanh trong

hinh 6.b cho thay sai s6 u6c luong toc do 16n nhat khong qua 0,015 [p.u.]. i vai dién tro stator, két qua

mb phong cho thiy trong qua trinh khoi dong, do toc do c6 do bién thién 1on (|dw/dd >0) lam cho sai s0

téc d6 tang dan dén két qua udc luong dién trd c6 sai s 16n; khi tée d6 6n dinh (|de/di| ~0) thi sai s6 udce
luong dién tré xap xi bang khong.

0.1F

0.08 - 7 / i
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A
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I I I I
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= oA
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8 001 —Aw, =0, -0, |
0 1 2 3 4 5
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3
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Hinh 6. Két qua mé phong woc luong dién tro stator va téc dé dong co
3. Két ludn

Bai bao trinh bay mt phuong phap udc luong dién trg stator cia PCKPB phu hgp vdi cac phuong
phap diéu khién véc to hién dai. Bﬁng cach do cac thong sb dién ap va dong dién trén cuc dong co, md
hinh MRAS®C cho phép uéc lugng chinh xac dién trg stator khi tdc do it thay ddi. Mit khac bd woc luong
da lya chon cho phép xac dinh chinh xac tde do dong co vi vay bo ude lugng nay co thé ung dung rong
rdi trong cac hé thong truyén dong dién voi PCKPB khong dung cam bién tdc do (sensorless vector
control).
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ABSTRACT

Vector-controlled induction motor drive with online estimation
of stator resistance

Nguyen Thac Khanh!
! Hanoi University of Mining and Geology

High performance IM drives require fast torque response below base speed and maximum torque
capability with fast torque response above the base speed. The field-oriented control methods (FOC) are
most successful in this matter. However, the FOC-based IM drives require the knowledge of the machine
parameters used in the control algorithms. The need for motor parameters to tune the current and torque
loops, especially for indirect field-oriented control (IFOC). The close-loop vector controlled IM drive
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structures require feedback signals generated by estimators as flux vector and electromagnetic torque, etc.
Therefore, the optimal estimator should combine both functions: estimation of the state variable and
motor parameters. One of the estimators which satisfy these conditions is MRAS based scheme.

Phu luc )
_ Bang 1. Thong so ky thudt cia dong co )
Thong so Gia tri dinh muire Gia tri twong doi [p.u.]

bién ap dinh muc Uy =400V
Céng suat dinh mirc Py =3kW
Téc do dinh mirc ny =1400 v/ph wny =0.9333
bién tro rotor R. =6.372Q nn =0.6372
Dién tr¢ stator R, =7.073Q2 7w =0.7073
bién cam tan rotor L, =0.0312H Xorn = 0.098
Dién cam tan stator Ly, =0.0312H Xosv = 0.098
Dién cam rotor L. =0.6290H Xy =1.976
Dién cam stator L, =0.6290 H Xy =1.976
HG cam Ly =0.5978 H xuv =1.878
He s6 tan tir (Total leakage factor) o =0.0967 o =0.0967
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