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PANH GIA MOQT SO CHI TIEU CHAT LUQNG PIEN AP TRONG LUOI

6KV MO LOQ THIEN BANG MO HINH MATLAB SIMULINK
LE XUAN THANH, NGUYEN ANH NGHIA, Truong Pai hoc M6 - Pia chat

Tém tat: Bai bdo da gidi thiéu tong quan vé mét sé chi tiéu chdt lwong dién dap o Viet Nam
va trén thé gidi. Pé phan tich danh gid nhitng chi tiéu chat hrong dién dp nay can tién hanh
mé phong cac phan tir cia hé thong dién trung dp 6kV ¢ cdac mé I§ thién trong moi truong
Matlab. Tir nhitng phirong trinh todn hoc biéu dién quan hé dién tir cia dwong ddy, biéu
dién dién dp roto va stato cia cac dong co dién ¢ hé truc dq0... cdc mé hinh mé phong cua
cac phan tir chinh cia lwéi dién 6kV nhir dwong dady trén khéng, cap dién, cdc mady bién ap,
cac dong co cao dp da dugc xay dung. Nhitng mo phong ndy dwoc ing dung dé danh gia vé
mét s6 chi tiéu chdt lwong dién dp chinh ¢ trang thai on dinh nhw: do léch dién dp, song hai

dong dién...

; S0 sanh véi cdc tiéu chudn quoc té va Viét Nam dé rit ra nhitng nhdn xét xdc

dang d6i véi ludi dién 6kV cac mo 1o thién Quang Ninh.

1. Khai quat chung vé cac chi tiéu chit lwong
dién ap

Chat lugng dién &p noi riéng, chét luong
dién nang no6i chung trén ludi dién trung ap hién
1a vén dé dang dugc quan tim khd nhiéu trong
thoi gian gan ddy. Nhitng chi tiéu chat luong
dién 4p vé co ban dugc phan thanh hai dang
chinh [4]:

+ Nhitng bién d6i dién ap ¢ trang thai 6n
dinh: Do 1éch dién ap, ton hao dién 4p va cac
song hai dong dién.

+ Nhiéu loan dién ap: vong ap, 16 ap, dién
4p qué do trong thoi gian ngén.

1.1 Nhitng bién doi di¢n dp 6 ché dé én dinh

1.1.1. B¢ léch dién ap: DS 1éch dién ap tai
mot nat phu tai cua hé thdng dién duoc dinh
nghia 12 chénh léch dién ap thyuc té U so véi
dién 4p dinh muc Ugm cla ludi tmg véi toc do
bién thién dién ap dudi 1% /gidy.

AU = YU x100% (%) . (1)

dm

Tuy theo cép dién ap, trinh d6 khai thac
lu6i dién cong nghiép, cac qudc gia co nhing
quy dinh khac nhau vé tiéu chuan chét luong
lién quan t&i do 1éch dién ap.

e Theo [6] GOST 13109-87 ciia Nga thi
do léch dién 4p cua luédi dién trung ap thong
thudng cho phép & mirc £5%, véi cac thiét b
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chiéu sang cong nghiép va cong sé do léch cho
phép la -2,5% t6i +5%.

e Theo Electricity de France [8] d0 1éch
dién ap cho phép trong ludi trung ap ap dung
cho duong day trén khong va cép dién la
15,5%.

e Luwoi trung dp cua Singarpore d0 1¢ch
dién ap cho phép 1a £6%.

e Vi lwdi trung dp ciia Viét Nam, Diéu
15 khoan a Nghi dinh 137/2013/ND-CP [3] cua
Chinh phii quy dinh vé chit lwong dién ap: “Vé
dién ap: Trong diéu kién binh thuong, d6 léch
dién 4p cho phép trong khoang + 5% so véi
dién 4p danh dinh cua ludi dién va dugc xéc
dinh tai vi tri dat thiét bi do dém dién hodc tai vi
tri khac do hai bén thoa thuan. Di véi luéi dién
chua 6n dinh sau su ¢b, do léch dién ap cho
phép tir +5% dén -10%”.
1.1.2. Tén hao dién dp

Trong ludi dién cong nghi¢p va ludi trung
ap ciia cac mo 16 thién, ton hao dién ap phai
duoc tinh toan ung voi ché d6 cuc dai cua biéu
d6 phu tai. Pai lugng nay phu thudc khong chi
vao cong sudt tiéu thu cta phu tai ma con phu
thudc vao cau tric ludi, hién trang trang bi di¢n
cua cac xi nghi€p cong nghi¢p. Theo cac ti€u
chuan [4], [6] va [8], [9] do léch dién 4p cho



phép tinh tir tram bién 4p dau ngudn ludi dién
trung ap tdi cac phu tai xa nhat trong ludi dién
thong thuong khong duoc vuot qué 5%Udm.

1.1.3. Song hai dong dién

Séng hai dong dién dugc hinh thanh khi
dién ap c6 dang khong sin. Luéi dién cang €6
nhiéu cac bo bién ddi cong sudt s& cang gay
méo dang song dién ap. Muc d6 khong sin cua
duong cong di¢n ap duogc danh gid thong qua
hai chi tiéu co ban:

+ S luong cac bac song hai co ké toi bién
do cua tung song hai;

+ Tong méo song hai: THD.

Theo [6] GOST 13109-87 ciia Nga THD
cua ludi dién trung &p khong vuot qué 5%.

Theo IEC 61000 [8] véi ludi trung ap, bién
dang riéng r& cia ting thanh phan hai khong
duoc vuot qua 3% va tong méo song hai khong
duoc vuot qua 5%. Tiéu chuén chi tiét cua do
méo song hai cho phép trong ludi trung ap duoc
cho ¢ bang 1.

Bang 1. Gidi han bién dang song hai trong lwdi dién trung dp

Hai 1é phi boi cua 3 Hai bac 1€ bdi cua 3 Hai chan
Bac hai (h) | % chophép | Bachai(h) | %chophép | Bachai(h) | % cho phép

5 5 3 4 2 1,6
7 4 9 1,2 4 1
11 3 15 0,3 6 0,5
13 2,5 21 0,2 8 0,4
17 1,6 >21 0,2 10 0,4
19 1,2 12 0,2
23 1,2 >12 0,2
25 1,2

T 0,5(%)

1.2. Cdc nhiéu loan dién dp

Céc nhiéu loan dién 4p gdm: vong ap, 16i ap, bién dang dién ap hinh V, qua d6 dién ap dang
xung va dao dong qua dg. Trong ludi trung ap nhiing nhicu loan dién ap thuong gap do la: Vong ap,
161 &p. Trén hinh 2 1a mot s6 dang séng vé nhicu loan di¢n ap thuong gap trong ludi trung ap 6kV

[4].
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Hinh 2. &) Dang song vong dp; b) Dang séng 16i dp do cham ddt mot pha
Qua cac dé cip ¢ trén ciing nhu qua cac thong ké trong cac tai liéu [3], [6], [15] dbi véi ludi
dién trung ap ndi chung va ludi 6kV noi riéng, hai chi ti€u thuong dugc quan tdm hon ca do 1a do
léch dién ap, t6n hao dién ap va cac song hai dong dién. Dao dong dién ap hay nhimng nhiéu loan
dién ap thuong dugc chi ¥ nhiéu hon dbi voi ludi cao va siéu cao ap.
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2. Md hinh mé phéng mét s6 phin tir chinh lwéi 6kV cac mé 1§ thién
2.1. Puong day

Vi hai loai diy dan hién dang dugc str dung rong rai trong ludi 6kV la cap va duong day trén
khong, th}rc‘mg co ’hai loai so do thay thé va mo phdng thuong du‘qc st dung: so d6 thong so rai
hodc so do6 thay thé hinh . Trén hinh 3 12 m6 hinh cua hai loai so d6 nay.
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Hinh 3. @) So' do thay thé hinh 7 [5,10], b) So d6 thay thé ciia dwong ddy thong sé rai [5,10]

St dung so d6 md phong hinh 4 dé danh gia lya chon so dd phu hop khi mé phong. Tir két qua
& hinh 5 va hinh 6 nhan thay:

- Pap ung dién ap cua ca hai loai so d6 thay thé duong day la twong duong Ung v6i ca truong
hop co tai va khong tai (mo6 phong véi cd hai loai ngudn &p ¢ hé don vi twong doi pu va hé don vi
co tén voi Ugm = 6KV).

- Pap g tong trd va goc pha theo tan sd trong dai tan tir 0 téi 400 chu ky tan sd cong nghiép
(2000Hz) so d thay thé hinh 7 (duong xanh dwong) c6 dap ung tong tré 6n dinh nhanh hon (chi 02
dinh nhon).

Nhu vay c6 thé thay, trong cac tinh toan mo phong danh gia chat lwong dién ning cua ludi 6kV
cac mo 16 thién nén sir dung so do thay thé hinh .
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Hinh 4. a) So' @6 mé phong so sanh ddp iing khi khéng tdi;
b) So @6 mé phong so sanh dép ieng khi ¢6 tdi

2.2. Cic dpng co 6kV va cdc mdy bién dp
2.2.1 Cac dong co 6kV

St dung cac nghién ciru [11], [12], [13], [14] va két hop céc tinh toan vé cac hé sb K trong ma
tran dién cam cta mo hinh may dién 6kV [2] c6 phuong trinh téng quat biéu dién cac dong co trung
ap nhu & biéu thuc (2).
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St dung (2) thanh ldp mé hinh mé phong cac dong co cao ap 6kV, cac két qua thu dugc cho
nhu hinh 7.

I=1 Sodokhoi__rotor_va_stator._trucdg0.

Fle Edt View Smulaton Formst Tooks Help

DSE& & = » oo [uomal ~| BB & REE®

imulation mode|
n2 Ia_gen
e aE| |
.

Subaen
PHEaer

Pamnia)

outs

7,
i

Jready 100% deds

a) b)
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2.2.2. Cc may bién ap ,
St dung cac phuong trinh md ta cac quan hé dién tir cua may bien ap [7], [11], [13] thu duoc
mo hinh mo6 phdng may bi€n ap cho trén hinh 8.
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Hinh 8. M6 hinh mé phong mdy bién dp trén lwéi 6kV

3. Panh gia chit lwong dién 4p lwéi 6kV & ché dd 6n dinh
3.1. Phén tich cdc két qui mé phong

Str dung cic md phong cua cac phan tir & ludi 6kV d3 trinh bay & trén, thanh 1ap mé hinh nhu
trén hinh 9 phuc vu danh gia chat lugng dién ap & ludi 6kV cua khoi hanh 5 cong ty than Coc Sau.
Két qua dang song dién ap dugc so sanh voi két qua do thuc nghiém [1] thé hién trén hinh 10. Cac
khoi hanh con lai cua cac cong ty than Cao Son, Péo Nai duoc tién hanh tinh toan danh gia twong
tr, két qua duogc tong hop trén bang 3.
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Hinh 10. Két qua tz'nﬁ toan dién dp tai nut phu tcil,' trén luoi 6kV mo Coc Sau
a) Ket qua do thuc nghiém, b) Két qua mé phong

Bang 2. Ton hao dién dap tai cac khoi hanh 6kV mot $6 mé 10 thién dién hinh

Mé Coc Sau Mé Cao Son Mé Péo Nai
Cao Trung Théap T Thé KH Cao | Trung T_hxép
KH | diém diém diém KH dCIZ; d:‘;:‘r? dié?g diém | didm | didm
2 659,5 1562,5 | 818,5 1 255,1 | 1456 | 61,5
503,7
3 | 1336 | 1466133 | 767.9 ! 7| 2344 | 11722 2 | 5931 | 3385 | 1431
7 56 1204 oo 2 | 186,7 | 780,8 | 390,3 3 3105 | 1823 | 771
3 | 139,6 | 780,8 | 390,3
5 130,3 8842 | 4632 4 515 | 294 | 124
5 | 3151 | 1426,9 | 7134
i 2019 9481 | 4966 6 | 490,2 | 1878,6 | 939,3 ° 1039 | 935 | 95
7 4456 0021 | 5197 ' ' : 6 7356 | 419,7 | 1775
7 | 558,7 | 1329,7 | 664,9
8 88,3 262,1 137,3
8 | 356,1 | 1571 | 7855
9 103,8 692,4 362,7
10 | 101,2 | 4122 | 206,17
10 | 5581 | 22423 | 11745
11 42.4 173,1 90,7
12 | 3015 12832 | 672,1
13 1 11,6928 | 428,0392 | 224,2
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3.2. Két lugn

Thong qua cac mod phong danh gia chét
lugng dién ap & ché do on dinh cua ludi 6kV
cac mo 1§ thién c6 thé rit ra mot s két luan co
ban nhu sau:

+ Viéc st dung m6 hinh mo6 phong cac
phan tur trong ludi 6kV ¢o thé giup danh gia dé
dang ton hao dién 4p tai cac nit phy tai cudi cac
khoi hanh tng ¢ cac ché do: cao diém, trung
diém va thap diém.

+ Mb hinh mé phong mang tinh tong quat,
c6 thé ap dung v6i moi cau trac ludi dién hinh
tia khong phan nhanh cta cac khdi hanh 6kV.

+ Cac két qua tinh toan trén moé hinh mé
phong phu hop véi két qua thuc nghiém.

+ Cac két qua md phong cho thay mot so
khoi hanh cua ludi 6kV c6 cac vi pham vé ton
hao dién ap ¢ ché d6 xéac lap, cu thé theo két
qua thdng ké cua bang 2 cac khoi hanh 2, 10
(mé Coc Sau), 1,7 (mo6 Cao Son), 2,6 (mo6 Deo
Nai), doi hoi phai co nhitng giai phap dé khic
phuc.
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SUMMARY

Estimating 6kV grid’s voltage quality on quang ninh open pit coal mines
by utilyzing matlab simulations
Le Xuan Thanh, Nguyen Anh Nghia
Hanoi University of Mining and Geology

The paper analyze and specify the voltage quality standards of Vietnam and contries in the
word. In order to analyze this standards one of usefull methods — Matlab environments simulation is
used. The simulation results are built base on maths equations, electromagnetic relation equations of
feeders, cables as well as voltage of rotor and stator in 6kV induction machines. They are finally
utilized to caculate and analyze some power quality factors such as votage drop, voltage
deviation... This result will be compared with world’s and Vietnamese power quality codes and
applied to point out solutions.
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