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■口、、 6 nang cao hiOu qua sぅ n xuat,hiOn nay,cac
、ユh thi6t bi diOn ti cOng su6t(tai phituFn)duoc
C」「 si dung rongぬ itЮng mang dion coa cac
rΥ16 ham 10,dうc biet 6 mang diOn 6 kV.Viec si
dung cac thiot bi nay dem lal hiou qua lて,n vo k,
thuat nhung cong gay ra nhing tac dOng ti6u cuc
d6n mang dion.                  ..・
Cic nghion cou tap trung vうo anh huarg coa
S6ng hai dOn cac bO tu b由 [11. NghiOn ciu cOa
ching tOi 12]cOng chira qua diOn ap do s6ng hai
gay nguy hi6nl cho cac b6 tu btt cOng su6t phう n
khう ng trong mang diO軋 6kV m6hらmb.
Tuy nhion,cac'nghion c口 u tren cho you chi nl(夕 i

khう O sat anh hυ Ong cOa s6ng hai dOn ёうc bO tu
b山 ,chυa danh gi6 du,0,c cu th6 rΥ 16.,c do anh hυ 6,ng
cia s6nc hai d6n su lam viOc blnh thυё'nO cia cac_・。                      _メ                  ~     ..   _
bO tu btt COng nhu Cac thiOt bitrong mang die,n6

kV cGa cac khu vu'c m6.Dua trOn co s6 1ψ  thuvet,
bら ng thuc nghiOmlva mO ph6ng trOn phan mё m tM
hOc,bぅ ibぅ。tnnh bay k6t qua nghion ciu danh gi`
Cu th6 VO rnic dOう nh hυ6ng cOa s6ng hai dё n su
larn vioc blnh thtPo,ng coa cac bo tu bo cong suat

phan khang va c`c thi6t bi trong・ mang diOn 6 kV∂
m6ham 10 COng tythan Mao Kha        `

1.■iph:tuFntong mang面 on6 Ⅳ m6hamiё

Tろ i phi tuy6n duoc s● dung´trOng rrlang dion
m6ham lo thυ ong la cac bo kh6i“ ng mom,cac
bo bion tan,cac thi6t bi bion d6i,diou khi6nⅢ …(〕

`cthi6t bi nay la nguyOn nhan chinh sinh ra s6ng hai

trong mang diOn 6 kV cia m6 hう m10,ch`ng lam
cho dang s6ng dOng diOn va diOn ap bi n16o dang,

khOng COn hinh sin. H.l n16 ta dang s6ng dOng
dion va ph6 hai cGa n16t s6 tai phi tuyen dtP。 ,c dO

thuct6tai mang diOn 6 kV m6 ham 10[71
C`c k6t quう dO thuc nghiorr1 6 hlnh H.1, chO
th6y tai phiturn trong lψ di 6 kV cOa m6 gay mё o
d6ng k6 s6ng hai,THD(dO m6o hait6ng)dё u trOn
80%,ca biOt10n d6n l12,9%.Diё u nay vi pham
nghiem tЮ ng tiOu chuan qu6c gia va qu6c“ vさ

ヽ

chatlυong diOn nう ng[6]

olll.5 χ ② l12.9 χ 112.1 %

395

0

,

A1= +2.2 Az= *14 d3=. +0.1 *

ヽ

〈
日
■
“
■
■
■
〉

395

THD II日||■■‖■■
b)

Ah02 0 78.8χ
7.6 A
+006。

,ι    `,

o8,3ぶ・o8■ 0ぇ
5.6 ■    ―.7.9 A
,021●

=

0。

23 25E:I

50

■
■
■
■
ｖ

ヽ

．

嗚

DC 1  3  5  7  9 11 13 15 1

ロロ|口  A IIIIIIIII日 1目目|ロロロ||

「 ′.7. Dang s6ng ya ρわ0わ a′ dO″ gc,′6η σb saυ
′ηδr bたη膳″fЮng mang d′6η f″ng`ρ 6ky mδ
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●6f J`“ 6κy m6カうm′O C6ηg ry
f力a″ 」りiaO」K力6.D6ohuc vu cho san xuatr COno tv
than Mら o KhO sむ ふung mOt tram bi6ド う〆(f百ヽ
trung gian 35/6 kV g6m 2 may bi6n ip(MBA)c6
dung lυong m6i m6y 12.000 kVA va tmOt rnay cG
dung iuong 8.000 kVA, ChO yOu cap diOn cho m6t
S6phu tai 6 gi6ng ding.Clac phu ta1 6 kV phia sau

TBA 35/6 kV,chO y6u la cac dOng cα bom nυ Oc
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|「 1 GO KHi UA G6 OICil il6

tきy● eO gia tri va bion do dong dion hai,khi xay ra
COng hιPくシng,gia tn dOng diOn di qua bO tu c6 the
gap 300 96 dOng diOn dinh rn6c ctta tu nhυ  miOu ta
trOn hlnh H.3.

Nhυ vay c6 th6 thay nhing tac dOng oこ a s6ng hal

tて,i cac bo tu bo cOng suat phan khang ia rat nguy

hi6nl, c6tinё pha hOy tt,c thl cac b6 tu.1‐ iOu chuan

l[三 EE 1036-2010 quy dinh nghiOnl ngう t khi van
hanh Cactu b〕 trnh irOn cac‐「BA trung gian,cu the:
>D6i vOi(邁cdailuong dinh m● c cia cac bO tJ bo:
+ (〕 hi chO phё p van hanh v6i dion ap cuc dai

l,l Udm;

+Chi cho ph6p van hanh v6'i dOng diOn cuc(]ai
180%ldm:
+Cong suat phan khang t6i da dtPoc phat la
135 96 Qdm.

>DOi v6i cac q10i han thOi qian:

+DiOnapcucttittiuduoc力 lan U赫 hngOl s;
+DiOn ap cuc dai chiu oりαc 2,0 1an Udm tЮ ng
O,25s:

+DiOn ap cuc daichiu dυ oc l,7ぬh UdmtЮng ls:
+DiOn ap cυ c dai chiu dυ oc l,4 1an Udm trong‐
15s:                ・

+DiOn ap αPcdai chiu d口 oc l,31an U姉 tЮ ng l min;
+DiOn dp cuc dai chiu duoc l,25 1an Udn trong

30 min.                                ,
Tむ CaC kOt qua phan tich trOn c6 the thayぬ no,
COng hLP(シ ng diOn ap Va dOng diOn dO S6ng hai d6

th6 pha hu,tic thoi doi voi cac b6 tu,do vay cal
loaitrυ t6c hai nay.               _        .=

3.Phan tich dinh lg:i anh hι P6,ドbl cia s6ng
ha:d6n cic thi6t bi trong mang｀ dien 6 kV nll
ham iう O COng tythan M10o Khe

3.ザ.″6カ′″カカ0`Va l"6ρ力6"g′ιだ
"6κ
y

Tシ s。,d6nguyen lv cung cap dien thuc_tO caa

COng ty than Mao Khe, sむ  dung phan mё m
Neplan,ta c6訥ё Xay dザ ng duoc mO llnh m6
ph6ng mang dien 6 kV ciaぐ COng ty than Mao Khe
nhu trOn hlnh H.4.
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Phu tal diOn 6 kV・ cOa COno tvthan Mad KhO ch0

FulaLC dOng CO bminmき ,6uat gi6`bgng hi哺
cac MBA 6/0,69kヽ /hoac O/0,4 kV cung cap diOnヽ‐ho
cac phan xυ o'■9、 hoさc chi6u sang vう n phorrgi s6
1u'ong phu tai6 kV COa C‐ Ongty nOu 6 Bう ng 3., .

c.Ⅳヵ二:"g(■61開 |′
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Tac dong nguy hi6m nhat coa s6ng hai chこ y6u
d6i VOi CaC bO tu diOn b〕 COng suat phan khing.Do
Vay,(16 danh gia t6c dOng caa s6ng hai,can phう

i

dぅ t cac thiot bi do tai vitri cac bO tu bき ,cu th6:tai
thanh c6i chinh 6 kヽ′′T13A trur、91 gian 35/6 kV.
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Thong s6 k,thuat coa mot s6 phan ti,c。 ,ban

trong so dう mO ph6ng lu6i diOn 6 kV cOa COng ty
than Mao Khe nhtP sau.

a.」vg“δ″
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6′,

Ngu6n diOn cla C10ng ty than Mao KhO duoc
C`p tむ  hO th6ng diOn qu6c gia bふ ng 02 tuy6n
dしPδng daytrOn khOng 35 kV(10 373 va10 374)dOn
TBA trung gian 35/6 kV. ThOng s6 k,thuat caa
MBA tЮ ng tram 35/6 kV cia COng ty nhu tЮ ng
Bang 2.
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θ.2κ619″う
Sau khi rnO ph6ng,thu dυ Oc dら thi dang s6ng
diOn ap tai vitrithanh cai 6 kV cOa TBA trung gian

nhu trOn hlnh H.5.

Tυ k6t qua mo ph6ng tron th6y rぅ ng,tai thanh
cai 6 kV,thanh phan s6ng hai bac 5 c6 gi6 tri16n

nhat, c6dO rr16o s6ng hai t6ng THI)=130 %, diOu
nay Vi pham nghiOm trong tieu chuan ViOt Nam vё

chatlυong diOn nang(IEEE ST[)519-1992).
Cang tυ  k6t qua mO ph6ng thay dυ oc,s6ng hai
do tai phi tuyen sinh ra lanl :T16o dang kё  dang
s6ng diOn ap tai vitrithanh c61 6 kV(hinh H.5b)va

c6thё xay ra cOng hu'(シng diOn ap o'tan sO s6ng
hなibac 5(hlnh H.5.c).
(31a tri biOn dO diOn 6p cuc dai c6 1`c len dOn

19,4 kV,gap 3,21ら n SO VOi diOn ap dinh mt'c6kV
coa n,ang dion,tai vi tri nay la nc,idぅ tcac bo tu bo
COng suat phan khang,diё u nay c6 th6 1arn cho cac

bO tu bO bi phat n6.

Qua qua trlnh n16 ph6no,ngoai vi tri tai thanh
ca1 6 kV cia TBA chinh 35/6 kV, trong rnaり g
dien clng c6 rat nhiё u nh● ng vi tri c6 1hanh
phan s6ng hai rat16n,vυ

C′t qua quy dinh■ ′O chat
lugng diOn nう ng theO quy dinh, nhυ  trOn hinh
H.6.Diさu nay anh hu6ng x`u d6n sげ lam輌 ec
binh thυ Ong‐ va tu6i thδ cia cac MBA, dong
cc"¨ va cJng iらり11 9iarl hiou qua san xuat coa xr
nghiOp.                         .

4.I(6tluan va k:`n ngh:

Tυ cac k6t quぅ nghion c口u,thay rO duoc.n10。・
dO うnh hυOng tiOu cΨ c cia s6ng hai do tら lイ lphi
tuv6n dёn CaC thiёt bi trong nlang diOn 6 kYI:て シ
COno tv than Mao lく he.dうc biOtla d6i v6i cacじ 6
tu bJc6ng suat phan khaバ g.  1  _
COng hu'6ng diOn 6p c6 th6 di6n ra_ngay ca
khit6ng dO m6o s6ng hai c6 gia trithap va c6
kha nう ng ph6 hiy cac b6 tu b■ .Do vay,can c6
nhinO nchion ciu danh Olぅ  d6tim ra nhing.
bien phap thich hOp giarn thi6u h。 ぅc loei trlン ,

cac nguy hi6ni cla s6ng hai d6i v6i cac b6 tu
bむ cOng nhu,cac thiot bi dien khac coa lcong ty
than Mao Khe.             4口 =
Hi6ド nay,d6giら m thi6u nhing tac haitiOu cuc
cOa s6ng hai c6 th6 sむ dung rnOt s6 biOn phap
nhu sau:
> Loai b6 hoうc han ch6 viec si dung tai phi
tu“n(nguan hai)trong mang diOn:
>Sこ'dung cac bO loc s6ng haitich CLPCi
>st〕 dung cuon khing nlぅ c noi tiep v6i tu b0
d619c hai;

>S● dung cac MBA dう uY/△ ,…□
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一

Using nonlinear loads is the main reason
of harmonic appearance on electric network
and lead to voltage and current waveform
distortions. lt has great impact on normal
operation, safety conditions as well as
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 KhC Coal Company. Base on the
analysis. the suitable methods will be
recommended to eliminate the negative
effects of these harmonics.
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