KHOA HOC VA CONG NGHE MO

XAY DUNG BUGNG CONG CHONG CONG HUONG BIEN AP
DO SONG HAI CUA TAI PHI TUYEN
TRONG MANG PIEN 6 KV MO HAM LO

1. Mé& dau

Dé& nang cao hiéu qua san xuét, hién hay cac
thiét bj dién tcr cong suat nhuw khai dong mém, bién
tan, cac thiét bi bién ddi, didu khién (tai phi tuyen)
dwoc str dung réng rai trong mang dién cua cac
mé ham 16 d&c biét mang dién 6 kV. -

Viéc st dung cac thiét bi nay dem lai hiéu

qua lén vé ky thuat nhwng ciling gay ra nhirng

tdc dong tiéu cwc dén mang dién, dac biét Ia
song hai dong dién.

Két qua do thuc nghlem & H.1 cho théy, tai phi
tuyén trong lwéi 6 kV cla Céng ty than Nam Mau
gdy méo dang ké dang séng dong dién, THD déu
trén 111 % dleu nay vi pham nghiém trong tiéu
chuan quéc gia vé chat lwong dién nang [5].

2. Cong hwéng dién ap do song hai cia tai
phi tuyén

2.1. Phwang trinh toan hoc khi cé céng
hwéng do nguon hai

bién khéng cia mang dlen phu thudc vao tan
sb. Trong mach dién, tan sb cong hwéng co ban
dworc xac dinh theo bidu thirc sau [1]:
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Trong d6: L - Bién cam cta mach dién, H; C - Dién
dung ctia mach dién, F.

Sw nguy hiém nhét clia séng hai dé chinh la gay
ra s cdng hwong dién ap va cong hwdng dong
dién. Dleu nay lam cho bién d6 dién ap, dong dién
tang gap nhiéu Ian gla tri danh dinh cta cac thiét bj
dién va gay nguy hiém cho céc thiét bi.

Gia tri hiéu dung khi cé cong hwdng clia dién ap
va dong dién do séng hai cé thé thay rd qua
phwong trinh todn hoc (2) va (3):
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H.1. Dang séng va phé hai dong dién duoc do
sau khdi dong mém trong mang dién 6 kV Céng
ty than Nam Méu [6]: a - Dang séng dong dién; b
- Phé hai dong dién
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Trong d6: Uy - Gid tri hiéu dung cla dién ap (rng
voi tan sb.co ban, V; Iy - Gia trj hiéu dung cla
dong dién (rng voi tn sé co ban, A; THDy, THD, -
Hé sb méo dang séng ctia dién &p va dong dién do

song hai. -
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H.2. Hé sb suy giam tudi tho ctia MBA
twong teng voi dd meo cda song hai

H.3. Déng dién chay qua bd tu
khi ¢6 cdng huéng song [3]

2.2. Anh hwréng cta séng hai do tai phi tuyén
dén thiét bi dién

M6t s nhirng tac déng tiéu cwe chinh clia séng
hai dbi véi cac thiét bj dién:

> Lam sai léch hé théng thiét bi do dém cac dai
lwong dién, tir d6 c6 thé lam cho hé théng bao vé
role tac déng nham lan;
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H.4. So d6 mé phéng mang dién 6 kV cta Céng ty than Nam M3u bdng phdn mém ATP

> Lam gidm tudi tho clia may bién ap (MBA),
cac dong co dién do hiéu ng phat néng phu bé

mat (skin effect) va phat ndng dién mai;

> Téng phat ndng, giam hiéu suat hay gay-dao
dong ha tan so co hoc; )
» C6 thé pha hly hodc han ché kha nang van
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hanh ctia cac bd tu bu cong suat phan khang.

Trong cac tac dong trén, tac ddong cla song
hai dén MBA mang tinh dai han, cha yéu la lam
giam thoi gian van hanh cia MBA. Cac két qua
thwc nghlem cta [3] da dwa ra hé s6 suy giam
tudi tho ciia MBA (H.2).

D&i v&i cac bd tu bu céng suat phan khang,
anh hwéng ciia séng hai mang tinh chét tirc thoi,
co thé pha hiy cach dién hay gay dét day cau
chi trong cac bd tu.

Nguyén nhan chi yéu tai day 1a do xuat hién
hién twong céng hwéng song song voi cac tu
bl ngang va céng huéng ndi tiép véi cac tu bl
doc [4].

C6 thé thay, tac dong cla song hai dén cac
bd tu bu céng suéat phan khang vé cung nguy
hiém, do vay can cé nhirng bién phap dé khéc
phuc nhirng anh hwéng nay.

3. Panh gia mrc dd cong hwéng dién ap va
xay dwng dwérng cong chéng céng hw6=ng dién
ap do song hai trong mang dién 6 kV cua Cong
ty than Nam Mau

3.1. Danh gia céng hwdéng dién dp do séng
hai cua cdc tai phi tuyén

Dé danh gia mirc dd anh hwdng cla song hai
do céc tai phi tuyén trong mang dién 6 kV cua
Cong ty than Nam MAu, tac gia da st dung phan
mém mé phéng dién tir ATP d& md phdng cong
hwéng dién ap xay ra trong mang dién 6 kV cla
Cong ty do séng hai sinh ra ti cac tai phi tuyén.

So dd mé phéng thé hién nhw trong hinh H.4.
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H.5. So d6 nguyén Iy nguon hai
bang mach chinh lwu 6 xung
Sau khi mo phéng, thu dwoc do thi dang song
dién ap tai mot so vi tri trong mang dién clia Cong
ty, két qua thé hién & H.6 va tong hop & Bang 1.
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H.6. Céng huéng dién &p tai mot sé diém trong
mang dién 6 kV ctia Céng ty than Nam Mau: a -
Vi tri thanh fu bu 6 kV trén thanh cai TBA trung
gian 35/6 kV; b - Vi tri tu bu 6 kV trén thanh cai
tram quat gio chinh mtrc +279

Bang 1. Két qué md phdng qué trinh' cong
hwéng dién ap trong mang dién 6 kV cta Céng ty
than Nam Mau

.. | Sépha [DdI6n tin
Diém do L‘;e:]l l cong | hiéu cong
iéu . :
hwéng | hwdéng
Thanh céi 6 kV | Dién ‘
TBA trung gian ap 8 4,6Usam
Thanh cai 6 kV Dién
tram quat gio ar 3 2,7Utgm
chinh P
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Tl cac két qud mé phéng thdy dwoc, cong
hwéng dién ap xay ra trén lwéi 6 kV cd bién
dé cong huwéng vwot qua quy dinh cho phép
theo tiéu chuan [2]. V&i bién d6 cong hwdng

I&én sé gay ra pha huy tlrc thi bd tu bu gay
nguy hiém cho ca ngw®i van hanh va ca thiét
bi, lam &nh hwéng dén sw lam viéc binh
thwdng cha mang dién.
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H.7. Sor dé mo phong mang dign 6 kV Céng ty than Nam Méu
khi méc dién trér R nbi tiép véi ngudn hai

3.2. Xay dwng dwéng cong chéng céng
hu*cmg dién ap do séng hai trong mang

Dé khac phuc anh hwéng cua soéng hai trong
mang dién co rat nhiéu phwong phap, trong dé
théng dung nhat la sk dung cac bd lpc song
hai. Nhwng bén canh d6 con nhidu phwong
phap don glan co chi phi thap mang lai hiéu
qua cao. Va giai phap méc dién tré& ndi tiép voi
cac ngudn hai dé gidm bién dd cong huong
dién ap la.mot gidi phap tich cwc. So dd mé

phdng nhw md ta trong H.7.

' Két qua mod phéng thé hién quan hé gira bién
do dién ap cong hwéng véi gia tri dién tré R tai tat
ca cac nut cta mang dién 6 kV Cong ty than Nam
Méau & H.8.a, b, ¢ va duoc téng hop trong Bang 2.

T két qua md phdng thay dwoc bién doé dién
ap cdng hwéng cé gia tri giam khi tdng dién tr&
R, dén khi R=14 Q thi hoan toan khéng con sw
céng hwdng dién ap trong mang dién. Vay chon
gia tri dién tr& R=14 Q méc ndi tiép véi cac tai
phi tuyén trong mang dién 6 kV cta Coéng ty than
Nam Mau dé khac phuc cong huéng dién ap do

soéng hai.

Béng 2. Két qua mé phdéng bién d6 dién ap
céng hudng I6n nhét trong mang dién 6 kV cia
Céng ty than Nam Ma&u theo gia tri R ndi tiép voi
nguén hai

R, Uch.max- R! Uch.max- R! Uch.maxs
Q kV Q kV Q kv
0 20 6 6,76 12 5,3
05| 14,1 6,5 6,62 12,5 5,1
1 13,5 l 6,52 13 5
1,5 116 7,5 6,4 13,5 4,82
2 9,35 8 6,38 14 4,8
2,5 8,7 8,5 6,3 14,5 4,8
3 8,5 9 6,2 15 4.8
3,5 8,4 9,5 6,1 15,5 438
4 8,3 10 6,05 16 48
4,5 8,0 10,5 5,95 16,5 48
5 779 11 5,81
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H.8. Bién d6 céng hwéng dién ap Ién nhét
trongmang twong (g voi cac gia tri dién tré
khéac nhau: a - Khi R=0,5 Q; b - Khi R=5 Q; ¢ -
Khi R=15 Q
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Tl két qud md phdéng trén, xay dwng dwoc
dwong cong chéng céng huwéng dién ap do song
hai trong v&i mang dlen 6 kV cla Céng ty than
Nam Méu biéu dién méi quan hé gitra bién do dién
ap cong hwéng cla cac pha voi dién tré R méac ndi
tiép v&i cac tai phi tuyén (H.9).

Tl duwdng cong trén, theo phwong phap binh
phuong bé nhat dwa ra dwoc ham sb gan dung
biéu thi méi quan hé gitra gia tri dién tr& (R) va
bién dé dién ap cong hwéng (Ugsh.max) clia cac pha
trong mang dién (H.10).
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H.9. Buong cong chdng anh hucng ca séng hai
trong mang dién 6 kV caa Céng ty than Nam Mau -

Ham s6 biéu thi mdi quan hé githa R va Ugmax

co dang:
+

Ui, = 3,792.R+27,32 ()

R+1,382

Ham s6 Ugma=f(R) dwoc dua ra co hé sb
twong quan r—O 9888>0,8, diéu nay chirng minh
duoe ham sb dua ra bidu thi mdi quan hé gitka
Uchmax V@ R 1a twong ddi chinh xac.

4. Két luan va kién nghij

Cac két qua nghién clru da duwa ra duwgc duwdng
cong chéng anh hwéng cla cong hwdng dién ap
do song hai cua tai phi tuyen ddi v&i mang dién 6
kV cta Céng ty than Nam Mau. Ciing tir d6 dvara
dwoc ham sb biéu thi mdi quan hé gitra bién do
dién ap cong huwdng Ién nhét trong mang dién voi
dién tr&@ R méc ndi tiép véi cac tai phi tuyen Diéu
nay c6 y nghia Ién trong van hanh thyc té mang
dién cua Cong ty than Nam Mau. Phwong phap
trén ciing co thé ap dung dwgc cho mang dién 6 kV
clia cdc md than ham 16 khac trong viéc han ché
séng hai.0
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H.10. Két qua tim ham s6 xép xi biéu dién méi quan hé gita

bién dé dién ap céng hudng Ién nhét cda mang dién (Ugn.mas) VOi gia trj dién tré (R)
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> Gidi phap cai dat t6 hop khang dién dap hd
quang ndi song song dién tré vao trung tinh cua
méy bién ap do Iwo’ng da giai quyét dwoc cac yéu
cu dat ra la han ché duoc qua dién ap hé quang
dén mc do an toan, nang cao d9 bén cach dién
cha dong co khéng dong bé va cap dién, dam bao
do tin cay lam viéc cda thiét bj dién, trén co s& doé
nang cao do tin cay cung cép dién cho lwéi dién,
tang tinh tin cay, chon loc cta bao vé role, giam
th&i gian mat dién cung cap dién cho phu tai. Giai
phap nay khéng can thiép dén tinh chét cia diém
trung tinh, do dé van tuan theo Quy chuén Ky thuat
Quéc gia v& an toan trong khai thac than ham [6.0
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SUMMARY

The article focuses on the transitional
process and proposes a suitable solution to |
reduce the overvoltage to the safe values of
the electrical appliance’s insulation, improves

the sensitivity and reliability of the protection
relay system, thereby reducing the
probability of causing fire and mine
atmosphere explosion due to single-phase |
leakage currents in 6 kV voltage insulated
neutral power network at Vietnam mining
enterprises. :

obopygoBaHue 1 -

XAY DUNG BUING CONG...

(Tiép theo trang 67)

SUMMARY

Using electronic converters (non-linear
loads) in an electrical system brings many
benefits. However, the use of them causes
harmonics in electrical networks and distorts

. the voltage and current waveforms, greatly
- affecting to the normal working and safety
conditions as well as the longevity of

electrical appliances. Therefore, there is a
need to take measures to overcome the
harms of harmonics to electrical devices

- caused by nonlinear loads. The article
analyzes and evaluates the effect of
harmonics on devices by nonlinear loads in
the 6 kV
Company and suggested the suitable
solution to eliminate the negative effects of
harmonics on the devices in the network.

network of Nam Ma&u Coal |
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