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Panh gia anh hwdng cua cong hwong dién 4p do séng hai cua
tai phi tuyén dén tu bu cong suat phan khang trong lwdi dién
6kV Cong ty than Nam Mau

Nguyén Xuan Nhi 1*, L& Xuin Thanh !
1 Khoa Co - Pién, Trwong Pai hoc M6 - Pia Chdt, Viét Nam

THONG TIN BAI BAO TOM TAT

Qud trinh: Viéc str dung cdc thiét bi bién doi dién tir cong sudt (tdi phi tuyén) trong hé

Nhén bai 06/01/2017 théng dién mang lai nhiéu loi ich vé kinh té va ky thudt, do vy tdi phi tuyén
Chap nhan 19/4/2017 ngay cang dworc str dung nhiéu trong cdc mang dién. Tuy nhién, viéc str dung
bang online 28/4/2017 tdi phi tuyén la nguyén nhdn chinh sinh ra séng hai trong cdc mang dién va
T khéa- gdy ra sw méo dgng séng dién a’p va dong dién. Diéu nay lam dr}h hu’é’ng 16n
Séne hai dén sw lam viéc binh thu’crng, diéu kién an toan cung nhuw tudi tho cua cdc
ong nal thiét b1 dién. Do vdy, khi st dung tdi phi tuyén cdn phdi cé nhitng bién phd
Tai phi tuyén , g tdl pit H P g pnap

dé khdc phuc nhikng tdc hai clia song hai déi véi cdc thlet bi dién do tdi phl
tuyén gady ra. Thong qua viéc mo phong trén phan mém ATP, bai bdo tap
trung nghlen ctbu phan tich, ddnh gid tdc dong ctia séng hai do tdi phi tuyén
doi véi cdc thiét bi trong mang dién 6kV ctia Cong ty than Nam Mdu, ddc
biét la ddi véi cdc b6 tu bu cong sudt phdn khdng. Tir d6 cé thé tim ra nhiing
phwong phdp phu hop dé loai bé tdc dong tiéu cuc ctia séng hai déi véi cdc
thiét bi trong mang dién.

Cong huwdng dién ap
Cong hwdng dong dién

© 2017 Trwdong Dai hoc Mo - Dia chit. T4t ca cic quyén dwoc bao dam.

chi ra qua dién ap do séng hai gy nguy hiém v&i
1. Mé& dau bd tu bu cong suit phan khang trong mang dién
6KV ctia mo 16 thién.

Cac nghién ctru trén chu yéu khao sat anh
hwdng ctia song hai dén cac bo tu bu, nhung chwa
danh gid dwoc cu thé mirc d6 anh hwdng cia cong
hwdng dién ap do séng hai dén sy lam viéc binh
thwong ctia cac bo tu bu trong mang dién 6KV cta
cac khu viee mé hadm 10. Dua trén co s& ly thuyét,
bang thuc nghiém va md phong trén phan mém
tin hoc, ndi dung bai bao sé nghién ctru danh gia
cu thé vé mirc d6 anh hwdng cia cong hwdng dién
ap do song hai ddi véi swlam viéc binh thwong cia
cac bd tu bu cong suit phan khang trong mang

DPE€ nang cao hiéu qua san xuét, hién nay cac
thiét bi dién tr cong suit (tai phi tuyén) dwoc st
dung rong rii trong mang dién ctia cic mé ham lo
dac biét mang dién 6kV. Viéc str dung cac thiét bi
nay dem lai hiéu qua 16n vé ky thuit nhung ciing
gay ra nhitng tac déng tiéu cuc dén mang dién.

Cac nghién cru cia (Attachie, 2010), tap
trung vao anh hwdng cta séng hai dén cac bo tu
bu. Nghién ctru cta (Lé Xuan Thanh, 2015) ciing

*Tdc gid lién hé
E-mail: nguyenxuannhi@humg.edu.vn
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dién 6KV ctia khu vire mé hdm 10 Céng ty than Nam
Mau.

2. Tai phi tuyén trong mang dién 6kV mo
ham lo

Tai phi tuyén dwgc str dung trong mang dién
mo ham 1o thwong la cac bdé khai dong mém, cac
bd bién tan, cac thiét bi bién ddi, diéu khién... Cac
thiét bi nay la nguyén nhin chinh sinh ra séng hai
trong mang dién 6kV clia mé ham 1o, ching lam
cho dang s6ng dong dién va dién ap bi méo dang,
khong con hinh sin.

Hinh 1 1a dang s6ng dong dién va pho hai ctia
mot so tai phi tuyén dwoc do thuce té tai mang dién
6kV md ham lo.

Qua cac két qua do thyc nghiém & Hinh 1 thiy
rang tai phi tuyén trong lwéi 6kV clia mé gy méo
dang ké séng hai, THD déu trén 80% ca biét 1én
dén 112,9% diéu nay vi pham nghiém trong tiéu
chuén qudc gia va qudc té vé chit lwong dién nang
(IEEE STD 519 - 1992).

- Ddc diém lwoi dién 6kV mé hdm 1o Cong ty than
Nam Mdu la dé phuc vu cho cdc hoat déng sdn xudt,
Céng ty than Nam Mau st dung mot tram bién dp

trung gian 35/6kV gém 2 mdy bién dp cé dung
Iwong méi mdy 7500kVA, so dd nguyén ly ctia tram
cho & Hinh 2.

Cac phu tai 6KV phia sau tram bién ap 35/6kV
dwoc cip dién theo so d6 hinh tia, chi yéu la cac
dong co bom nwérc cao ap, cac dong co quat gio,
dong co bang tai giéng chinh va cac may bién ap
6KV cung cip dién cho cac phan xwong.

Trong lwdi 6KV c6 cac tai phi tuyén chi yéu la
cac bo khoi dong mém duing dé€ khéi dong cho cac
dong co cong suat1én. So d6 nguyén ly cho & Hinh
3. Théng s6 ky thuét chi tiét ctia cac bé khdi dong
mém cho & Bang 1.

3.Cong hwong dién ap do séng hai cuia tai phi
tuyén

3.1. Phwong trinh todn hoc khi cé cong hwéng
do nguén hai

bién khang cia mot mang dién phu thudc vao
tin s6. Trong mach dién, tn s6 cong hwdng co ban
dugc xac dinh theo phwong trinh (1) (Attachie va
Amuzuvi, 2010).

Bdng 1. Théng sé ky thudt chi tiét cdc by khdi dong mém 6KkV.
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Hinh 1. Dang séng va phd hai dong dién do sau mét bién tin trong mang dién trung dp 6kV mé ham lo
(Vién khoa hoc Céng nghé mé - Vinacomin , 2016); (a) Dang séng dong dién; b) Phd hai dong dién.
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Hinh 2. So @6 nguyén ly tram bién dp 35/6kV ctia Céng ty than Nam Mau.

1

f 2n \ LC (1)

Trong d6: L - dién cam ctia mach dién, H;

- dién dung ciia mach dién, F.

Sw nguy hiém nhat cta séng hai d6 chinh la
gdy ra sy cong hwdng dién ap va cong hwdng dong
dién. Diéu nay lam cho bién d6 dién ap, dong dién
ting vwot qua gia tri danh dinh cta cac thiét bi
dién va gy nguy hiém dén cac thiét bi. Gia tri hiéu
dung khi c6 cong hwdng cia dién ap va dong dién

1

C

do séng hai c6 thé thiy ro qua phwong trinh (2) va

(3):

-
U s %Iu(ﬁ)dtzum 1+THD? (2)
0

I RMS

-
%Iié)dt = 1,1+ THD? (3)
0

Trong do:
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Hinh 3. So d6 nguyén Iy lwéi dién 6kV Cong ty than Nam Mau.

Uq) - gia tri hiéu dung cta dién ap &g véi tin
sO coban, V;

Iy - gia tri hiéu dung cia dong dién &ng véi
tin s6 co ban, A;

THDy, THD; - hé s6 méo dang séng ctia dién ap
va dong dién do song hai.

3.2. Anh hwéng ciia séng hai do tdi phi tuyén
dén thiét bi dién

Mot s6 nhitng tic dong tiéu cuc chinh cla
song hai d6i véi cac thiét bi dién (Lé Xuin Thanh,
2014):

- Lam sai léch hé thong thiét bi do dém cac dai
lwong dién, tir d6 c6 thé lam cho hé thong bao vé
role tic ddong nham lan;

- Lam giam tudi tho ciia may bién ap, cac dong
co dién do hiéu (rng phat néng phu bé mit (skin
effect) va phat néng dién moi;

- Tang phat néng, giam hiéu suit hay giy dao

déng ha tin so co hoc;

- C6 thé pha huy hodc han ché kha niang van
hanh ctia cac bd tu bu cdng suit phan khang,

Trong cac tic dong trén, tac dong clia song hai
dén may bién 4p mang tinh dai han, cht yéu la lam
gidm thoi gian van hanh ctia may bién 4p. Cac két
qua thuc nghiém cua (Elmoudi, 2006) da dwa ra
hé s0 suy gidm tudi tho ctia may bién ap dwoc thé
hién nhw Hinh 4.

Daéi voi cac bd tu bu cong sudt phan khang,
anh huwdng cta song hai mang tinh chét tic thoi,
c6 thé pha hiy cach dién hay gy dit day cau chi
trong cac b tu. Nguyén nhin chi yéu la do xuit
hién hién twong cong huwdng song song v&i cac tu
bu ngang va cong hwdng noi tiép véi cac tu bu doc
(Lé Xuan Thanh, 2014).

Cac nghién ctru ctia (Attachie, 2010) v&i cac
b6 tu bu tinh dat trén thanh cai 13kV cta tram
bién ap trung gian
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Hinh 4. Hé s6 suy gidm tudi tho ctia mdy bién dp
twong ting véi dé méo ctia séng hai (Elmoudi,
2006).

M
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Hinh 5. So d6 thay thé mach cdng hwdng song
song khi ddt tu bu tagi thanh cdi 6KV ctia tram
bién dp trung gian (Attachie, 2010).

Current (A)
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Hinh 6. Dong dién chay qua b{ tu khi c6 cong
hwéng song (Attachie, 2010).

(c6 so d6 nguyén ly nhw Hinh 5) chi ra rang: Tuy
theo gia tri va bién do dong dién hai, khi xay ra
cong hwdng, gia tri dong dién di qua bd tu c6 thé
gap 300% dong dién dinh mirc cta tu (Hinh 6) va
dién ap dit1én bo tu c6 thé bang (1,8+2,5)Uam clia
tu.

Nhu vdy c6 thé thiy nhirng tic dong cia séng
hai t&i cic bd tu bu cong suit phan khang la rat
nguy hiém, c6 thé pha huy tirc thi cac bd tu. Theo
tiéu chuin IEEE 1036-1992 quy dinh nghiém ngat
khi vin hanh céc tu bu tinh trén cac tram bién ap
trung gian, cu thé:

- Dai véi cac dai lwgng dinh mic cia cac bd tu
bu:

+ Chi cho phép van hanh véi dién ap cuc dai
1,1Udm;

+ Chi cho phép van hanh véi dién ap cuc dai
1,2Uinn;

+ Chi cho phép van hanh vé&i dong dién cuc
dai 180%Iam;

+ COng sudt phan khang t6i da dwoc phat la
135%Qadm.

- Doi v6i cac gidi han thoi gian:

+ Dién ap cuc dai chiu dworc 2,2 14n Ugm trong
0,1s;

+ Pién ap cuwc dai chiu dworc 2,0 1an Ugm trong
0,25s;

+ Dién ap cuc dai chiu dwoc 1,7 14n Ugm trong
1s;

+ Dién ap cuc dai chiu dwoc 1,4 1an Ugm trong
15s;

+ Dién ap cuc dai chiu dwoc 1,3 14n Ugm trong
1 phut;

+Dién ap cuc dai chiu dwoc 1,25 1an Uam trong
30 phut.

T cac két qua phan tich trén, ¢4 thé thdy rang
anh hwdng clia song hai dén cac bo tu bu cong suit
phan khang 1a rat nguy hiém. Céng hudng c6 thé
giy ra pha huy tirc thoi d6i véi cac bd tu. Do vay
can loai trir tac hai ciia cong hwdng do séng hai doi
v&i cac bd tu bu 6KkV.

4. Phan tich danh gia cong hwdéng dién ap
trong mang dién 6kV mo6 ham 1o ctia Cong ty
than Nam Mau

4.1. M6 hinh hod va mé phéng lwéi 6kV

Tir so @6 nguyén ly cung cip dién thuec té ca
Cong ty than Nam Mau, st dung phan mém ATP
¢6 dwoc md hinh moé phéng mang dién 6kV cda
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Cong ty than Nam MAu nhw Hinh 7. & so' 46 mo
phong, thong s6 ky thuit cia mot sé phan tir co
ban trong lwédi dién.

4.1.1. Nguon dién

dwong day trén khong va tram bién ap trung gian
& Bang 2 va Bang 3.

Bdng 2. Théng sd ky thudt cdc tuyén dwdong ddy
. trén khéng cdp dién cho tram bién dp 35/6kV
Nguon dién cia Cong ty than Nam Mau dugc Céng ty than Nam Mau.
cap tir Ubng Bi qua 2 16 dwong day tran trén khong
N0372 vaN°373loai AC-70 dén tram bién ap trung
gian 35/6KV ctia Cong ty. Thong s6 ki thuit cia
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Hinh 7. So @ mé phéng mang dién 6kV ctia Céng ty than Nam Mdu.
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Bdng 3. Théng s6 ky thudt ciia mdy bién trong tram bién dp 35/6kV Céng ty than Nam Mau.

ey Udm, kV Ton thit cong suit, KW T6 noi
Sam kVA - — Un % 0,9 )
Ma hi¢u an Sorcap | Thiwvcip | AP, kW APn, kW % | To, % day
BAD 7500-
3542x5% /6,3 | 200 | 3D 6,3 11,4 36 75 | 3 |v/a11

Bdng 4. S6 lurong phu tdi dién 6kV ctia Cong ty than Nam Mau ndm 2016.

61;[(: z}; (lgf;;ill{’v Pong co bom cao ap Pong co quat gié6  |Pong co bang tai giéng
S6 |Tongcoéngsudt| SO |Toéngcdngsudt| SO | Téng cong suit S5 lwrong Tong céng suit
lwgng | dinh mirc, KVA | lwgng | dinh mic, kW |lwgng| dinh mirc, kW ; dinh mirc, KW
50 19790 5 3150 4 2840 2 1000
4.1.2. Tdi chiyéu 4.2, Két qui
Phu tai dién 6kV ctia Cong ty than Nam Mau B MC's PlotxY plot N

chti yéu la cac dong co bom nuérc, quat gié, bang
tai giéng chinh va cAc may bién ap 6,/0,69KkV hoac
6/0,4KV cung cap dién cho cic phin xwdng hoic
chiéu sang van phong. S6 lwgng phu tai dién 6kV
cua Coéng ty & Bang 4.

4.1.3. Nguon hai

Ngudn hai dwoc mo6 phong bang mach chinh
lwu 6 xung, dwoc bom truec ti€p vao mang dién qua
thanh cai chinh 6KV ctia tram bién ap trung gian
35/6KV. Sor d6 nguyén ly ctia nguén hai nhw Hinh
8.

e 3 o
L
.,;_@ T LILI
>
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Hinh 8. Sor A6 nguyén Iy ngudn hai bang mach
chinh Iwu 6 xung

4.1.4. Nhitng diém mé phdng cdn quan sdt

Tac dong nguy hiém nhit clda séng hai cha
yéu doi voi cac bo tu dién bu cong suit phan
khang. Do viy dé danh gia tac dong ctia song hai,
can phai dat cac thiét bi do tai vi tri cac bo tu bu,
cu thé: tai thanh cai chinh 6kV tram bién 4p trung
gian 35/6kV va thanh cai 6kV tram quat gi6 chinh.
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Hinh 9. Céng hwéng dién dp trén bg tu bu dat tai
thanh cdi 6kV tram bién dp trung gian 35/6kV
ctia Céng ty than Nam Mdu.
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Hinh 10. Cong hwéng dién dp trén bo tu bu dwoc

ddt tai thanh cdi 6kV tram quat gié chinh ctia
Céng ty than Nam Mdu.
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Sau khi mé phdng, thu dwoc d6 thi dang song
dién ap tai cac vi tri cAn quan sat, két qua thé hién
& Hinh 9, 10 va tong hop & Bang 5.

T cic két qua mo6 phéng, thdy rang cong
hwéng dién ap xdy ra trén lwdi 6kV c6 bién do
cdng hudng virot qua quy dinh cho phép theo tiéu
chuén IEEE 1036-1992.

Bdng 5. Két qud mé6 phdng qud trinh cong huéng
dién dp qua cdc bg tu bu cua Coéng ty than
Nam Mdu.

Polém | Thoi

tin hiéu | gian
cong cong

hwdéng hwong, s

Loai [S6 pha
Piémdo | tin | cdng
hiéu (hwdong

Thanh cai 6kV Pien
tram bién ap éIIJ 3 4,6Ufam | >0,2
trung gian
Thanh céi 6kV Pién
tram quatgio | - 3 2,7Uam | >0,2
chinh ap

Vé&ibién do cong hwdnglon s€ pha huy tirc thi
bd tu bu giy nguy hiém cho ngwdi vin hanh va
thiét bi, lam anh hwdng dén qua trinh san xuit cia
Cong ty.

5. Két luan va kién nghi

Tlr cac két qua nghién ctru, thiy ré dwoc sw
nguy hiém khi xay ra cong huwdng dién ap do séng
hai cta tai phi tuyén doi véi cac bo tu bu cong suit
phan khang ctia Coéng ty than Nam MAau. Cong
huwéng dién ap c6 thé dién ra ngay ca khi téng do
méo song hai cé gia tri thap, qua trinh cdng hwong
dién ra trén ca 3 pha. Do vay can c6 nhitng nghién
ctru danh gia dé tim ra nhirng bién phap thich hgp
giam thiéu hodc loai trir cAc nguy hiém déi véi cac
b6 tu bu cia Cong ty khi cé cong hwdng xay ra.

Hién nay, dé giam thiéu tic hai cta cong
hwdng dién ap do séng hai c6 thé str dung mot s6
bién phap nhw sau:

+ Loai b6 hodc han ché viéc st dung tai phi
tuyén (ngubn hai) trong mang dién;

+ St dung cac b loc sdng hai tich cuec;

+ St dung cudn khang mac ndi tiép vaéi tu bu
dé loc hai;

+ Str dung may bién ap diu Y/A...
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ABSTRACT

Evaluating effect of the voltage resonant caused by harmonics of
nonlinear loads to capacitor banks located on Nam Mau Coal
Company’s 6KV electric grid.

Nhi Xuan Nguyen 1%, Thanh Xuan Le !
1 Faculty of Electromechanics, Hanoi University of Mining and Geology, Vietnam

Using power electronics devices (nonlinear loads) on electric power systems brings many
economical and technical benefits. Nonlinear loads such as converters, inverters and soft starters are
widely used in 6kV mining electric grids. However, using nonlinear loads is the main reason of ejecting
power harmonics on electric network and leads to voltage and current waveforms distortion. It has great
impact on normal operations, safety conditions as well as aging electrical equipment. Therefore, it needs
the method to reduce negative effects of harmonics on electrical apparatus. By utilizing ATP simulations,
the paper focuses on analyzing the negative effect caused by nonlinear loads’ harmonics on equipment
such as capacitor banks, in Nam Mau Coal Company’s 6kV grid. Based on the analysis, the suitable
methods will be recommended to eliminate negative effects of harmonics on electrical apparatus.



