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KHOA HOC VA CONG NGHE M0

NGHIEN CUU UNG DUNG MA TRAN BIEN CAM MO PHONG

DONG CO CAO AP TRONG PHAN TiCH CHAT LUONG DIEN AP.

©

LUGI DIEN 6 KV MO LO THIEN VUNG QUANG NINH

TS. LE XUAN THANH, PGS.TS. NGUYEN ANH NGHIA

ung voi viéc m& réng quy moé san xuét, dong
( co cao ap cung vai cac thiét bi dién ti cong

~® syt nhu bién tan, cac bd khoi déng mém
dang dwoc st dung réng rai trong lwéi dién 6 kV &
cac mo 16 thién.

Nhirng thiét bj nay l1am &nh hwéng dang ké téi
chat lvong dién &p néi riéng ciing nhw chét Ivgng
dién nang noi chung.

Dé danh gia &nh hudng.clia cac thiét bi néi trén
dbi v&i cac phu tai dién 6 kV, ching ta ¢6 thé mo
phdng déng co ddng bd cao ap bang phép bién déi
hé “abc” vé& hé “qd0” trong Simulink.

Bai bao trinh bay nghién ctru tinh toan céac hé
s6 K trong ma tran dién cam cla phép bién déi abc
vé dq0 dé& mé phdng phuc vy qua trinh phan tich
danh gia chéat lwgng dién ap cla Iwdi 6 kV & cac
mé 1) thién dién hinh.

1. Tinh toan céac hé sé K trong ma tran dién
c¢am ctia mo6 hinh mé phéng

1.1. Hé phwong trinh toan hoc ctia mé hinh
déng co dong bo 6 kV

Phwong trinh dién ép cla rotor va stator may
dién déng bo duoc biéu dién dudi dang ma tran
nhw sau [1]:
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Trwong Pai hoc Mé-Dja chat
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O day: cac ma tran dién cam Ls, L., Ly va Les
déu la cac ham phu thuée bién sb géc quay 6 dwoc
cho & (3):
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1.2. Tinh toan cdc hé sé K trong cédc ma trén
dién cam trong phép bién déi abc-dq0 dé mé
phéng cac may dién déng bd

1.2.1. Ma trén biéu dién bién déi hé abc sang hé dg0
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Theo [2] va voi cach biéu dién nhw trén H.1, dong dién hé dq0 dwoc biéu dién théng qua dong dién
cac pha nhuw sau:
iq =kq(iacos 6 + ipcos( 8 — 120 °) + igcos( 8 + 120 ©))
ig =kq(iasin®+ipsin(B8-120°) +i.sin(6+120°) * , 4)
ip =kglia +ip +ic)
Hodc dw¢i dang ma tran:
iq kqeos® kgcos(8-120) kgqcos(6+120) |,

ig |=|kqsin® kgsin(8—120)  kgqsin(8+120) | ip | (5)
io Ko ko Ko ic

H.1. Dong dién ba pha a, b, ¢ & hé truc “qd0”

1.2.2. Tinh toan cac hé sd trong ma trén dién cam
Néu thay:
i =Acosot; i, = Acos(wt-120°); i, = Acos(mt +120°) (6)

v20 (4), ta co:
la=kd (Acosmtcose + Acos(wt —120)cos(6—120°) + Acos(wt +120)cos(0 + 120°))

=k 4A(coswtcosd + cos(mt —120)cos( —120°) + cos(wt + 120)cos(0 + 120°))

. =0,5 kq.A {cos(ot —6) + cos(ot +8) + cos(wt —120° -0 +120°) + cos(wt —120% + 0 —120°)
_cos(a)t+1200—8—120°)+cos(wt+1200+9+1200)} ' 5
=0.5.kq.A{cos(ot - 0) + cos(wt + 0) + cos(wt — 0) + cos(wt + 0 — 240°)

= cos(ot - 0) +cos(wt + 0+ 2400)

ay-

L :0,5.kd.A.{3cos(mt-—e)+[cos(cot+e)+cos(oat+e—2400)+cos(mt+6+240°)]} 9)
Do tinh d6i xirng clia ba véc to khong gian, téng Can bang vé phai ctia (10) va (11) thu duoc:
52 2= lrong trong ngodc vudng ¢ (9) bang 0. 3 o
| i3y (©) duoc biéu dién lai dusi dang thu gon  TOKaA=ASUY @ kg=2- (12)
Cladi cling nhie Sau: Twong ty tinh toan véi kg va ko, thu duoc két
- =05k.ABcost-0)}=1,5k;.A.cost—6)  qua cubi cing Ia:
(10) ke kg kol=[3/2 3/2 1/3]

M3t khac tr H.1 c6 thé dé dang thay véc to ]
33ng d4n i, quay cham sau i, mot géc 6: Thay l?("p thgﬁm 'sé k noi "trén‘ véo' (5). va yéo
— Acos{at—0) (1) phuwong trinh dién ap tong quat cia may dién dong
 Bineria 0 b6 thu duoc:
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Phwong trinh (13) 1a co s& dé mé phéng cac
ddng co cao ap 6 kV phuc vu cho qua trinh phén
tich chét lwgng dién ap cling nhw chat lvong dién
nang trong lwdi dién 6 kV.

3. Két qua mé phéng

3.1. M6 hinh mé phéng trén Matlab

Cac mé phdng trén Matlab dwoc xay dwng can
clr vao cac phuong trinh (11), (12), (13), (14) ([3],
[4], [3]). Can ctr vao phuong trinh (14) va (15) ta cé
thé xay dyng mé hinh mé phéng biéu di&n cac bién
@i tir hé abc sang hé dq0 ciing nhw mé hinh téng

quat mé phdéng dong co dién cao ap 6kV cla cac
mo 16 thién (xem H.2, H.3).

-

Vqs—gva'—a\fb—avc
1

Vgs = ﬁ(\’c ~Vp) (14)
1

Vo =5 (Va +Vp +Vc)

Vgr = Vge.C0SEB, (1) = vy4e.SiNO (L

qr gs r(t) - Vs r(t) (15)

Vdr = Vds.SinB, (1) + vys.cosb; ()

H.2. Mé phdng ddng co cao ap 6 kV dung trong cdc mé 16 thién
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3.2. Cac ket qua thu dwoc sau mé phong

Sau khi tién hanh mé phéng, dang séng dién ap
3o trén thanh cdi 6kV clia mang trung ap mé 16
®ién thé hién trén H.4 dwoc so sanh voi két qua
Zo thire nghiém trén H.5 [6] va két qua mé phdng
e nghiém trong phong thi nghiém H.6 [7].

Cac két quad noi trén da phan anh chinh xac
nang anh hwdng clha bién tAn-dong co véi ludi
T2n 6 kV minh chi*ng bang cac do lwong thuc

ghiémtrén H.7.ava H.7.b. ‘ . i
ghiém trén ava H.6. Dang song dién ap thu dwo'c ttr mé hmh xay
dung trong phong thi nghiém

o
g

=5 Dang song dién ap thu dworc tir dik liéu do H.7. Két qua do thuc nghiém minh chikng énh hudng
thuc nghiém cda bién tan dbi véi méo dién &p trén luci 6 kV
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4. Két luan

 Phuong trinh dién ap (13) c6é st dung céac hé
s6 K trong ma tran dién cam (rng dung md phéng
ddng co cao ap 6kV trong lwéi trung ap clia cac
mé 16 thién cho cac két qud phu hop voi cac
nghién ctu da dwoc cong bd ciing nhw phi hop
voi cac div liéu do lwong thire nghiém.

< Déi chiéu v&i cac yéu cau vé chat lvong dién
nang cla IECB6100 va theo Luat Pién lwc da duoc
Chinh phl ban hanh, cac két quad nghién ciru cho
thay chét lwong dién ap cla luwéi 6 kV & cac md 16
thién (dang khong sin clia dwdng cong dién ap)
can duoc cac nha quan Iy va van hanh luéi dién
md quan tam cai thién.O
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Nguwoi bién tap: Pao Bic Tao

SUMMARY

The paper shows the way to build up the
maths equations of synchronous motors as
well as the methods for -calculating
inductance matrix's K factors. Base on the
comprehensive voltage equations |
concerning these factors a Matlab model of |
synchronous machines has been built. This |

model also used to simulate 6kV network
for analyzing voltage quality at the mines.
Some important quantities, especially
harmonics, caused by 6kV synchronous
machines' over excitation will be compared
with real time measurement to find out
solutions.

; —_ 2
DANH GIA KET QUA AP DUNG...
(Tiép theo trang 62)

khai ap dung th nghiém giai phap cho nhiing
diéu kién pht hgp nhidm cé thém co sd thuc
t& d& danh gia hoan thién, tir d6 phat trién ap
dung gidi phap cong nghé diéu khién vach
cho cac khu vuc khac tai vung than Quang
Ninh.Od
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SUMMARY

After providing the mining conditions,
this paper refers to the selection of the
solutions for controlling the ground
pressure as well as the flowsheets applied
to the coal seams N° 4 at Khe Chudi coal

mine and N°15 at the area Ill of Quang
Hanh coal mine. Further more, the author

also introduces the technical anh
economic index obtained after applying
these flowsheets.



