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MO PHONG BO KHOI PONG MEM

VA PHAN TiCH ANH HUONG CUA CHUNG TOI ¢

CHAT LUUNG DIEN NANG CUA LUG1 6 KV MO LO THIEN

- & nang cao hiéu qua clia san xuét, kha nhiéu
cac by khdi dong mém (KBM) trung thé da
dugc str dung réng rai trong Iwdi dién 6 kV &

cac md 1o thién. Hau hét cac cong ty khai thac than

TS. LE XUAN THANH
Trirérng Bai hoc Mé-Dia chat

cua Tap doan Céng nghiép Than-Khoang san Viét
Nam (TKV) déu da s+ dung cac bd KDM ha thé va
trung thé. Théng ké sé lugng cac bd KBM hién dang
dung & cac mé duwoc cho trong Bang 1.

Bang 1. Théng ké cac bo KDM trung va ha thé & mot s6 mé 16 thién dién hinh

Viéc slr dung cac bd KBM nay trong céng tac
khai thac dem lai nhirng hiéu qua ky thuat dang ké.
Tuy nhién, anh hwdng clia cac bé KDM téi chét
fwgng dién nang, dac biét t&i song hai trén lvdi 6
kV chwa duwgc xem xét dung mue. Dudi day sé 1a
nhirng phén tich, danh gia mat tich cwc cling nhir

nhing anh huwéng cta cac bd KBM trén lwéi 6 kV.

1. M6 hinh toan hoc ctiia b KBM

C6 nhiéu phuwong phap d& mé hinh hoa cac bod
KBM. Trong nhirng nam gan day, cac bo KDM
thuwdng dweec mé hinh hoa théng qua mét bd Qh?nh
lwu cé diéu khién, nguén cap cho bd chinh lwu co
diéu khién la mot may bién ap (MBA) ly twéng, so
dé nguyen ly cho trén H.1. Trén hinh nay, cuén cao
ap ctia MBA dwoc méc néi tlep v&i mach chinh cla
déng co, phia ha ap duoc nbi v&i hé théng cac
chinh lwu céng sudt co6 didu khién (back-to back
SCR-Silicon controlled rectifier).

Vé mat nguyén ly, MBA sé& lam viéc & trang
thai khéng tai trwéc khi cuén ha ap ¢6 SCR dan
dién. Bién tr& kich thich cia MBA sé rét Ién, do
vay dién ap giang cla hé théng chi yéu roi trén
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cudn day cia MBA va déng co sé& khdng thé
kh&i déng. Trong qua trinh kh&i dong, dién ap
cla cudn ha ap dugc diéu khién bdi bd SCR sé
thay ddi lién tuc.

Su thay @oi nay dan t&i dién ap cta cudn cao
ap MBA va dién ap dat vao cwc clia dong co cling
thay déi theo. Qua trinh khéi déng nhw thé duoc
goi la kh&i déng mém [1], [2), [3].

H.1. So dé nguyén ly ctia bd khéi dong mém’
cép dién cho déng co
V@i gia thiét cac dong co la cac tai co tinh
cam, mach diéu khlen dién ap gdbm n pha cla tai
trong d6 dién ap mdi pha can théda man phwong
trinh sau [6]:
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Ugo UL + Uthq =Ugq

Use TUL2 T Uy =Ugp

(1)

Ugo +Upp + Uiy =Ugp
Tt cac phwong trinh cho & hé (1) cé thé thay
néu pha thir nhat “off vacacpha 2,3, .., nla"
mach dién trong dueong sé co dang nhw mé té
trén H.2, cac phuong trinh dong dién sé duoc biéu
dién b&i hé phurong trinh [1], [4]:
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NUgg —(ip +ig +... +ip )L+ Uy =
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Do ngudn la déi xtrng nén:
(Us1HUsztUsat... +Ugn)=0, (io+ia+...+in)=0.
Khi d6 biéu thire (3) cé thé thu gon thanh
Uth1=- NUger (3)
Suy ra v&i nhanh 1 trén hinh H.2:
Ugotumi=Vcosomt (4)
T phuong trinh (3) va (4) suy ra:
Uiy =V.cosot.n/(n-1); (-v/2)<ot<(y/2). (%)
Dién ap uypy la ham tuan hoan co thanh phan co
ban la:
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Tir (6) tinh dugc thanh phén co ban cia dién ap
tai.va dong dién tai pha dau tién la:

! n
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oL
Trén H.3 mé ta mé hinh mach dién twong
dwong doi v&i qua trinh dieu khién phan hoi theo
pha. Ciing tir H.3, ta c6 thé viét:

, . Vv ; :
iy =Isinot=—- [1 - ﬁ (y+ smy)}.smmt (8)

Xin=(X15+X 26/ X > F(y)=(K15+X 25) <K(¥). ,
Trong d6: Xs5- Dién khéng tan; R, - Bién tr& mét
pha déy quan stator; R'; - Dién tr& mét pha rotor
quy dbi vé phta stator; X' - Bién khang ro cla
rotor quy déi vé phia stator; Rpet - Bién tré twong
dwong cua hé théng.

H.2. So dé mach &ren‘ d‘:éu kme.z:f'phan hoi
dién ap cia tai cam ba pha [4]

H.3. Mach dién tuong duang mét pha ctua bd
KPM (a) va clia KPM diu vao luoi (b)-c6 thém
dién ir& quy dbi cda hé théng

Gia tri nay dwoc goi la dién khang twong duong
ctia bo khéi dong mém.

2. Cac két qua mé phong

Tién hanh md phdng bé KDM gan truc tiép vao
déng co c6 so dd mé phéng cho trén H.4, dién
khang twong dwong cla hé théng 0,39 Q, cac két
qué mé phdng véi cac goc mé diéu khién thyristor
dwoc thé hién trén H.5.a, H.5b. So sanh dang
dong dién sau mé phdéng véi dang dong dién da
duoc trinh bay trong [5], [6] c6 thé thdy rang dong
dién khoi dong cla dong co dién cé dang hoan
toan trung khép. Qua trinh khéi déng dién ra trong
khodng thoi gian 7 s |a phu hop véi thuwe té va véi
cac nghién ctru cia [7], [8]. Sau qua trinh khéi
déng, dong dién clia dong co 6n dinh & lgm.
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H.4. M6 hmh mo phong bg KDM ba pha
dleu khlen bang thyristor

H.5. Ket qué mod phong dong dién cda bo KEM (g
vGi cac gée mé diéu khién khéac nhau cda thynistor:
a - Dong dién khéi déng cta ddng co theo thoi gian
khi géc m& a=30°; b - Dong dién khéi déng cia
déng co theo thoi gian khi géc mé a=80°

3. Két luan

+* Két quad mé phong cac bo khoi dong mém cho
théy tly theo gia tri dat cla géc mé diéu khién ma
qua trinh khéi dong cia cac déng co la dai hay ngan:
(H.5.a, dong co khéi dong xong trong khoang 7 s;
H.5.b - ddng co khéi dong xong trong khoang 13 s).
Gia tri ciia dong dién khdi dong dwoc tang [én nhiéu
hay it (H.5.a khi k=12 A; H.5.b khi 1,s=9 A);
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% Luwa chon géc mé& diéu khién cha cac bd
KDM la mét trong nhitng théng sb quan trong can
xem xét nhdm han ché anh huong cla cac bd
KDM t&i chét lwgng dién ning cla ludi. Trong diéu
klen c6 thé nén Iwa chon géc mé diéu khién nho
nham gidm th&i gian khdi dong cla déng co bdi
sau qua trinh kh&i dong céc bé khdi déng mém sé
dworc tach ra khéi lwdi nhé khoa by-pass.C] .
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Nguwroi bién tap: Pao Béc Tao

SUMMARY

The paper shows the way to build up the
maths equations of soft starter. Basing on
~the equations, the simulation model can use
' to analyze the effect of soft starter to the 6

. kV mine grid. The results got from simulatio
will be used to point out solution in choosing
- fire angles of thyrlstor controller. Different
- firing angles will give different starting times
and starting currents, these results will be
base for further study on operation of soft starters.




