CO KHi VA cO BIEN MO

DANH GIA ANH HUONG CUA SONG HAI DO TAI PHI TUYEN'
PEN MANG DIEN 6 KV CONG T¥ THAN MAO KHE |

& nang cao hiéu qua san xuét, hién nay, cac
-) thiét bj dién tir cong suat (tai phi tuyén) duorc

str dung réng rai trong mang dién cla céac
moé ham 1o, dic biét & mang dién 6 kV. Viéc st
dung céc thiét bj nay dem lai hiéu qua Ion v& ky
thuat nhwng ciing gay ra nhirng tac déng tiéu cuc
dén mang dién.

Cac nghién ctru tap trung vao anh huéng cua
séng hai dén cac bo tu bu [1]. Nghién clru cla
chung tbi [2] cling chi ra qua dién ap do séng hai
gay nguy hiém cho cac bd tu bu céng suit phan
khang trong mang dién.6 kV mé ham 0.

Tuy nhién, cac'nghién ctru trén chl yéu chi méi
khao sat anh hwéng cla song hai dén cac bo tu
bu, chwa danh gla duoc cu thé mie do anh hwéng
ctia séng hai dén sw lam viéc binh thwéng clia cac
bd tu bu cling nhw céac thiét bj trong mang dién 6
kV cta cac khu viec mo. Dua trén co sé Iy thuyet
bang thyc nghiém va mo phong trén phan mém tin
hoc, bai bao trinh bay két qua nghién ctru danh gia
cu thé vé mirc do anh hwdng ctia séng hai dén su
lam viéc binh thwdng cla cac bd tu bu cong suét
phén khang va céc thiét bj trong mang dién 6 kV &
mé ham |6 Cong ty than Mao Khé.

1. Tai phi tuyén trong mang dién 6 kV mé ham Io

Téi phi tuyén dwoc st dung trong mang dién
mé ham 16 thwong la cac bo khdi ﬁong mem, cac
bd bién tan, cac thiét bj bién ddi, didu khién,... Cac
thiét bi nay 1a nguyén nhan chinh sinh ra séng hai
trong mang dién 6 kV cGia mé ham 16, ching lam
cho dang séng dong dién va dién ap bi méo dang,
khéng con hinh sin. H.1 moé ta dang séng dong
dién va phé hai ciia mét s6 tai phi tuyén duwoc do
thue té tai mang dién 6 kV md ham 1o [7].

Céc két qua do thwc nghiém & hinh H.1, cho
thay tai phi tuyén trong lwéi 6 kV ctia mé gay meo
dang ké séng hai, THD (86 méo hai tdng) déu trén
80 %, céa biét 1&n dén 112,9 Y. Diéu nay vi pham
nghiém trong tiéu chuadn quéc gia va qubc té vé
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chét lwgng dién nang [6].
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H.1. Dang séng va phé hai dong dién do sau

mét bién tan trong mang dién trung ap 6 kV mé

héam I6: a - Dang song dong dién; b - Phé {Jal
dong dién
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- Ddc diém Iréi dién 6 kV mé ham !o Cong ty
than Mao Khé. Bé phuc vu cho san xuét, Cong ty
than Mao Khé str dung mét tram bién ap” (TBA)
trung gian 35/6 kV gdm 2 may bién ap (MBA) c6
dung Iveng méi may 12.000 kVA va mét may ci
dung lwgng 8.000 kVA, chu yéu cép dién cho mét
s6 phu tai & giéng dirng. Cac phu tai 6 kV phia sau
TBA 35/6 kV, chi yéu la cac dong co bom nuwéc
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cao ap, cac dong co quat gio, dong co bang tai
giéng chinh va cac MBA phan xwéng. Trong lwdi 6
kV, Céng ty than Mao Khé co trang bi 14 b6 khéi
dong mém phuc vu cho quéa trinh khéi déng céc

doéng co bom, quat gié, ddong co bang tai giéng
chinh va 2 bd bién tan phuc vu cho khoi dong dong
co quat gio dat tai mtre +120. Thong s6 ky thuat chi
tiét clia cac bo khéi dong mém cho & Bang 1.

Bang 1. Théng sé ky thuét chi tiét céc bé khéi déng mém 6 kV

M3 hiéu Dién ap dinh mirc, V | Dong dién dinh mirc, A | Cap bao vé Chtrc nang
HRVS-DN 6000 140 P32 Han ché dong dién
1 4QA-6000V (-15 %*+10 %) kh&i déng ctia dong co

2. Cong hwéng dién ap do séng ha1 cua tai
phi tuyén.

2.1. Phuwng trinh todn hoc khr ¢6 céng huwdéng
do nguén hai -

E)len khang ctia mot mang dién phu thude vao

tAn so Trong mach dién, tan sb cong hwéng co
ban dirgc xac dlnh theo biéu thwc [1]:

1 EEE
f=—4— - 1
21 LC . (W

Trong do: L - Blen ¢am clia mach dién,.H: C - Dién
dung cta mach dién, F.

Sv nguy htem nhét cia séng hai 1a gay ra sw
cong huéng dién ap va cong huwéng dong dién.
~ Piéu nay lam cho_bién d6 dién 4ap, dong dién tang
vuot qua gia tri danh dinh'cla cac thiét bl va co thé
gay hw hong céc thiét bj.

Gia trj hiéu dung khi c6 cong huo’ng cla dién ap
va dong dién do séng hai co thé thay ré qua
phwong trinh toan hoc:

Unge = |- jumdt Uy T+ THDZ = (2)
e = / j.m dt =1, \[1+ THD? (3)

Trong do: U(1) Gia tri hleu dung cla dién ap wng
vGi tan s co ban, V; I(1) - Gia tri hiéu dung cua
dong dién (rng véi tan sbd co ban, A; THDy, THD, -
Céac hé sb méo dang séng clia dién ap va dong
dlen do song hai. -

2.2. Anh hwéng cua séng hai do tai phi tuyén
dén th:et bj djén

. Mot sb nhwng tac dong tiéu cwc cua song hai
69: v&i cac thiét bj dién [3]:

= » Lam sai léch hé thong thiét bi do dém cac dai

!Lﬁong dién, tir d6 c6 thé lam cho hé thong bao vé
rale tac ddng nham |an;

> Lam gidm tudi tho cla MBA, cac dong co
dién do hiéu (ng phat néng phu bé mat (skin
- effect) va phat nong dién mai;

> C6 thé pha hdy hodc han ché kha nang van
hanh cla cac bd ty bu cdng suét phan khang.

‘Trong cac tac dong trén, tac déng clia song hai

dén MBA mang tinh dai han, chd yéu 1a lam giam
thei gian van ,ganh cia MBA. Cac két qua thuc
nghlem cla [4] d& dwa ra hé sb suy giam tudi tho
cla MBA nhw mo ta trén hinh H.2.
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H.2. Hé sb6 suy gidm tubi tho clia MBA
fwong trng voi dg meéo cda song hai

H.3. Dong dién chay guz bé fu khi ¢6 cong hwdng

Déi véi cac bd tu bu cong suat phan khang, anh
hwéng cla séng hai mang tinh ttre thoi, co thé pha
hay cach dién hay gay dirt day cau chi trong cac bd
tu. Nguyén nhan chd yéu la do xuéat hién hién
twong cong hueng song song v&i cac tu bl ngang
va cong hudng ndi tiép voi cac tu bu doc.

Cac nghlen clru vGi cac bd tu bu tinh dat-trén
thanh cai 13 kV cdz TBA trung gian [1] chi ra rang,
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tuy theo gia tri va bién do dong dién hai, khi xay ra
cdng hwdng, gia tri dong dién di qua bd tu co thé
g4p 300 % dong dién dinh mirc clia tu nhe miéu ta
trén hinh H.3.

Nhw vay c6 thé thdy nhiing tac déng clia séng hai
toi cac bd tu bu cong sudt phan khang 1a rat nguy
hiém, c6 thé pha hly tkc thi cac bd tu. Tiéu chudn
IEEE 1036-2010 quy dinh nghiém ngat khi van
hanh céc tu bu tinh trén cac TBA trung gian, cu thé:

> Ddi véi cac dai lwong dinh mrc clia cac bd tu bu:

+ Chi cho phép van hanh v&i dién ap cwc dai
1,1 Ugm;

+ Chi cho phép van hanh véi dong dién cuwe dai
180 % lgm;

+ Cong suéat phan khang téi da dwoc phat la
135 % Qgm.

» Dobi voi cac gioi han thoi gian:

+ Dién ap cuc dai chiu duoc 2,2 1an Uy, trong 0,1 s;

+ Dién ap cyc dai chiu dwoc 2,0 [an Ugy, trong
0,25 s;

+ Dién ap cue dai chiu dwoc 1,7 1an Uy, trong 1's;

+ Dién ap cwc dai chiu dwoc 1,4 1an Ugy, trong
15 s;

+ Dién &p cuc dai chiu duoc 1,3 13n Ugy trong 1 min;

+ Dién ap cuc dai chju dwoc 1,25 1an Uy, trong
30 min.

Tir cac két qua phan tich trén co thé thay rang,
cdng hwdng dién ap va dong dién do séng hai cb

thé pha huy tire thévi dbi vai cac bo tu, do vay can

loai trir tac hai nay.

3. Phan tich danh gia anh hwéng cia séng
hai dén cac thiét bj trong mang dién 6 kV mQ
ham I6 & Cong ty than Mao Khé

3.1. M6 hinh hoa va mé phong Iwréi 6 kV

Tl so dd nguyén 1y cung cap dién thuc, té cua
Coéng ty than Mao Khé, st dung phan mém
Neplan, ta c6 thé xay dwng dwoc md hinh mo
phéng mang dién 6 kV cla Coéng ty than Mao Khé
nhw trén hinh H.4.

H.4. So dé mé 5hong mang dién 6 kV cia Cong ty than Mao Khe )

Théng sb ky thuat cia mét s phan tl co ban
trong so @6 mé phong Iwdi dién 6 kV cla Cong ty
than Maoc Khé nhw sau.

a. Nguén dién

Ngudn dién cta Céng ty than Mao Khé duoc
chp tir hé théng dién qudc gia bang 02 tuyén
dwong day trén khong 35 kV (16 373 va 16 374) dén
TBA trung gian 35/6 kV. Thaong sb ky thuat cla
MBA trong tram 35/6 kV cla Céng ty nhw trong
Bang 2.

b. Cdc tai chinh
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Phu tai dién 6 kV-cla Cdng ty than Mao Khé chu

yéu la cac déng co bom nwérc, quat gio, bang tél va
cac MBA 6/0,69 kV hoéc 6/0,4 kV cung cap dién ‘cho
cac phan xwéng. hodc chiéu sang van phong Sé
lwong phu tai 6 kV clia Coéng ty neu & Bang 3..

¢. Nhieng diém mé phéng can quan ‘st 7

Tac dong nguy hiém nhat cla 'séng hai chu yéu
dbi v&i cac bo tu dién b cong suét phan khang. Do
vay, dé& danh gia tac dong cla séng hai, can phal
dat cac thiét bj do tai vi tri cac bo tu b, cu thé: tai
thanh céi chinh 6 kV TBA trung gian 35/6 kV.
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Béng 2. Théng sb ky thuét ciia MBA trong tram 35/6 kV ciia Cbng ty than Mao Khé

M3 hidu Sams Udm, kV Ton that cong suat, kW | U, [ 1o, | T& ndi
- kVA | Socép | Thircap | AP, kW | APn, kW % | % | day
. . ABB 12000-
35+8x1,25 %/6,3 12.000 35 6,3 13 57 8,5 | 0,6 | YA-11

Bé’ng 3. S6 lwong phu tai dién 6 kV cia Céng;ty than Mao Khé nam 2018
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H.5. Két qua mé phdng séng hai tai thanh cai 6
- KV cta TBA trung gian 35/6 kV Céng ty than
Mao Khé: a - B6 thi THD %; b - Dang séng dién
ap theo thoi gian; ¢ - Tan sé céng hudng

H.6. Két qué mé phdng séng hai tai vi tri TBA 6
kV quat gi6 FBCDZ8 (+45): a - D6 thi THD %, b
- Dang séng dién ap theo thoi gian; ¢ - Tan sé
céng hudng
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3.2. Két qua

Sau khi md phéng, thu dwgc dd thj dang séng
dién ap tai vi tri thanh cai 6 kV cta TBA trung gian
nhw trén hinh H.5.

T két quéd moé phong trén thay réng, tai thanh
cai 6 kV, thanh phan séng hai bac 5 c6 gia tri Ién
nhét, cé6 d® méo séng hai tong THD=130 %, dreu
nay vi pham nghiém trong tiéu chuén Viét Nam vé
chat lwgng dién nang (IEEE STD 519-1992).

Ciing tir két quéd md phéng thiy duorc, song hai
do tai phi tuyén sinh ra lam méo dang k& dang
séng dién ap tai vi tri thanh cai 6 kV (hlnh H. 5b) va
c6 thé xay ra cong hudng dién ap & tan sb song
hai bac 5 (hinh H.5.c).

Gia tri bién do dién ap cwc dai co IGc 1én dén
19,4 kV, gép 3,2 lan so voi dién ap dinh mc 6 kV
ctia mang dién, tai vi tri nay la noi dat cac bo tu bu
cong suét phan khang, diéu nay c6 thé lam cho cac
bd tu bu bj phat nd.

Qua qua trinh m6 phéng, ngoai vi tri tai thanh
cai 6 kV cua TBA chinh 35/6 kV, trong mang
dién cung c6 rat nhidu nhitng vi tri cé thanh
phan séng hai rat I1&n, vieot qua quy dinh*vé chat
lwong dién nang theo quy dinh, nhw trén hinh
H.6. Bidu nay anh huong xau dén sy lam viéc
binh thwéng va tubi tho cia cac MBA, dong
co,... va cling Iam gidm hiéu qua san xuét cla xi
nghiép. .

4. Két luan va kién nghi

T cac két qua nghién clru, thay ré dwgc mirc”

dd anh hu’o'ng tiéu cwc cla séng hai do tai phl
tuyén dén cac thiét bi trong mang dién 6 kV: &

Coéng ty than Mao Khé, dac biét Ia dbi véi cac bo ‘

tu bu céng suét phan khang

Cong hwong dién ap c6 thé dién ra ‘ngay ca
khi tdng do6 méo song hai co gia tri thap va co
kha nang pha hly cac bd tu bu. Do vay, cin ¢o

nhitng nghién clru danh gia dé tim ra nhitng
bién phap thich hop gidm thiéu hodc loai trir

cac nguy hiém cta song hai déi véi cac bd tu
bu cling nhw céac thiét bi dién khac cua Cong ty
than Mao Khé. #

Hién nay, d& giam thiéu nhirng tac hai tiéu cwc
cla song hai co thé st dung mét sb bién phap
nhw sau:

> Loai bé hodc han ché viéc st dung tai phi
tuyén (ngudn hai) trong mang dién;

» St dung cac bd loc séng hai tich ciec;

» St dung cudn khang mac néi tiép véi tu bu
dé loc hai;

» St dung cac MBA dau Y/A,...0
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SUMMARY

Using nonlinear loads is the main reason |

. of harmonic appearance on electric network |
~ and lead to voltage and current waveform |

It has great impact on normal |
safety conditions as well as |

. distortions.
. operation,

. affecting the life of electrical equiprnent. By |

- using Neplan simulations, the paper focuses | §

. on analyzing the negative effects caused by

. nonlinear loads’ harmonics to the electrical |
| equipment in the 6 kV electric network of |
| Mao Khé Coal Company. Base on the
| analysis, the suitable methods will be
 recommended to eliminate the negative
| effects of these harmonics.
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