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2. NghiOn c● u qu`tnnh qul do dien ap khi
Xay ra Cham d6t m6t pha chap chO,n O cicthOi
dlこ m KhaC nhau trong mang 6 kV di6n hinh cia
CaC「¬。Vき ng Quang Ninh
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・ J trOn da phan tiCり ,dO Sυ  phiCtap COa qua

l‐ ^い qua dO khl Cham dat n16t pha nOn viOc nghiOn

3ご _trOn luoi diOn thuc tё  la rat kh6 khぅ n.[)。 d6,
laC gla da S● dung phan mё m Matlab d6 phan tich
Chlt16t CaC Ch6 d6 quう d6.Dayla phan rnё m du'oc
phat tri6n c6 rγ 16 ph6ng dら y dO t6t ca cac phan t●
dう C biOt C□ a hO thOng diOn,bao qOm MBA,dυ Onq
day,thiot bi d6ng cat"_

Sむ dung lMatlab thuc hion mo ph6ng tυ ong
dυOng tOan bO C`C trang thiOt bi trong lu6i diOn

dLP(ッC phan tich, sau d6 chay IΥ 10 ph6ng, tき , k6t

qua nhan du,。 c tiOn hanh phan tich dO 16n cこ a
qua dion 6p xる y ra vぅ nguyOn nhan coa viOc xぅ y
ra quう dion ap.       ‐

D6Xay du'ng rn6 hlnh xac dinh qu`dO diOn ap
khi Charn dat n16t pha trong nlang diOn trung tinh

cachly 6 kV sO'dung cic gia thi6t sau:

>(C‐Oi COng Suat nguOn Cung Cap diOn cho MBA
Chinh caa m6 1a vO cttng 10n;

》X6t tai:a d6iX■ 'ng,baO gOm diOn tr6'va diOn゛
canl;                              ,

>Mach c6 thOng s6 tap trung;    '

>Thoi di6m trυ dc khi cham dat商 Ot pha.nou6n

楷1∫:6:13ξ
th°ng S6 cach dien coa'pha sぶ
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22劇 6カル由 n"Ma′PC´υ〔力″C″α力′6m         >Lu6idien 6 kV cOa m6 dё u c6 k6tc`u hlnh
M6 hlnh nghioln ciu thuc nghttp dυ αc xay tia va dυ oc b6 tri dOc theo tang_cOng t6clxu`t

dung mO ph6ngむ αng duong ChO ming diOn di6n  phat tむ  TBA Cninh 35ノ 6 kV, 16ng chieu dai

tlillオ』:t£

6『ga溜

t‖‖Stila:』:認lilttR I品:跳?::iぽ蹴臨電i」‖穣‖よ古i獣嘲H.1.Nqu6n cunq cδ p chO lυ6i phan ph61 6 kV iう   linh hOat khi dau phu tぅ ivぅ。mang.cac rn6 chi
c6c MBA 35/6kヾ .  

・
                    y6usむ dung dψ ong day trOn khOng c6 tilF dien

SO dδ rnang 6 kV c6 cac dactrung sau:         dO 16n d`truyё n tal diOn nang.         _ : . .:
>Phu tiitiOng lυdi 6 kV duoc 56 trr phan tan    c6c thOng s6 k,thuat COa cac phan 3き

,nhレ :

tren dien r°ng'C° ng Suatlieu thu COa CaC phu tai  duさ ng day,may diOn,MBAⅢ
…dυαc x`c dinh theO

rat I° n'ChO y6uia CaC may X`° diOn,CaC may bonl  COng thiC Va tra C口 u tai C6C talliOu k,thual.
CaO ap Va cac MBA 6 kヽ /cap diOn chO c6c phan     Cac thOng s6 diOn tr6',diOn dung cach ly du'o'c
xυo,ng va cac phu tai chi6u sang;                xac dinh theo thuc nghiOm. cac kot quぅ

 thu,c

■,~■

メ

|

G‖‖

|口,

町ゴ

町ゴ
l

74 cOre muEp u6. sds - mrz



二隠″G"り凛田鵬リ

191 9nb iq u9!p d9o 6uno
6u9Чl oЧ 6uo」]d9o6uρnp`6u9Ч】uo」lスep 6uOap
u9κn1 9S )Ou1 0ЧO tu?| `6u口l e16 6u46u 6u9ЧX
9Ш09o!O16uOハ16u口u nЧ]n9!10りu」oЧO u9!Ч】e9Ч

!`〉!6 oo 9p OηLu 6u`ono 6u口l op `nes 6u9nx 6uマ0
κマ6u u9!Ч101 nЧu 6uOo Ql tuマЧ 6uρn」l!eЧX 090
oOo o,16u9o u9!p`6u`Onl u9s 6u?lop κep uマ6 Lu9u
6uηЧu 6uo」l`e」!マo6N…uo!p d9o 6uno 6u9Ч1 0Ч e10
ス10u!:op u9p 6uonЧ Чu?`tu9!6 κns iq onl u9!19Ш
。90つA】9 6uOШ 20o llnЧ)`】6uO」l Чull u9u Ш9イ

6u`Oni 19Чo 9o ul!p !q 19!Чl an;)OA `!OЧl di】e●Ч0
eOS 9Ч〕κeЧ1 9p !Чd Чul】 n9!Чl op `κeu uO!H

d,ul!pヮnb,ЧO u=Ч d9Чd!?!6 19nX 9G・C
・uOЧO dlЧ。●Чd10Ш 19p ШOЧo e」

κeX!Ч】d9ul!p9nb u」9!69F)dヮЧd!9!6 Шtl19Чd uマo
`tuo!u κn6u ons10Чマl ue」l`nЧu d9 u9!p Op u9!q!91A

ЧulN 6u?n06uOA 9Ш 090 0 κl Чo9o Чul1 6un」)90
A】9u9!p6uetti 6uo」l uOЧO deЧO eЧd:OШ 19p ШёЧ0
e」κ,X !Чン `κ9A`nЧN 

¨
“uolp deo 6uno κ10 u!)Op

6uoコlШ9!Ч6u Ш9!6 κns Шマ|`oЧl19nl Ш?!6`6u9Ч nЧ
uop uep¨“tu9!Ч κn6u u9!p.6u9Чd`u9!p.Ч09o ll19!6
κnS uIマ19Ч190!マp nel l●l u91 n9u `ul!p d9o`v日■
6uO」l!q19!Ч10,O u91p Чo9o 6u9Ч 9Чd 9Ч1 90`H nЧ0

乙uりldヴul!p9nb!el uQl ue!6!ρЧl`[」(″″r'2)ドレ̀L

マl´d9 uO!p 9nb 9S !Oq `tu●Чd κnb ooЧ■ く″
lep o綺olep 6uρnЧ:Чulq。|!A tuマ|!Ч】90ハS

eЧd`o u9!p6uQp 9p u9!q tu9!p!QЧl!9人6ul」l doЧ
6uQnコ1 6uo」l uo!ψ19nf!lp oぬo d9 uo!p9nOく

′   19p Lu●ЧO e」κ?xu●!6!QЧl!●}!9p
κeЧl口:9!6・白̀c)Ч

O deЧO d9 uo!p,nb Чulp uo!Ч〕9nx
nマp19q!p`)」19p`くll`“o,,enb!p6uQp!ЧX u9!:nep

`x nЧ

o!●:κe6u uo!Ч19nx 9Ч1 90 d9 ul!p19n01く(.r

・‖じO VP uV′｀

。90o」!Чo 6uOo 6u9Чd 9ui nりO u9!Ч6u9nb 191y il

イθ′δ,ιn′o=:″o′ρ

ρ撃′η apりOd,70,クp″じイ。ソθりd′7〃′9p δ
“
ηη;

Й aЮp OィpO`gθりd Oθο υ(ン1l de″0」pe″oじ・月
■1"｀

“
申■

イ9′δθルοリゴ″9rp′,p切′a ao暉οd′″ο ηp″θり。
yθ″dr″ィο`8`ソθ9d o9o′9りl d9 υ9′ρ9η。7・H

崎暉幡嗜4
F口   =『D  Eロロ  1『ロ  ヨr●輌 枷 輌 回 輌

91ト

m

′

●

・●
，

●

‘
　
　
　
　
“

碑帥口■ll噂

'申
l“u中中●

甲
'崚

uv中llH。■●Ш中嗜●中暉口
"o

綱ly`_

「
●  1●●  ■●■  ■●●  ●rD  ●●●  ,●●  ID‐●●■  1●D  ●

・

`】

nЧO)Oul neS Чuip u9?A uOp
lヮ16u¨oep"nes`0乙c乙=もeЧd 096 6uあ6uoハ〕
`Seレ0`0=l Ш9!p!ρЧl!el V eЧd uo」:uQЧO deЧ0
eЧd 10Ш 19p ШeЧO e」κeX!Ч】'∩乙̀t7マ|!Op OmO)lp
9p9nb d9‐uo!p6ue」e」!Чo 6u00 8:Z・H u9」16u9Чd

9u19nb 19y｀(v eЧd)90 nSiq eЧd d9 uO!p tu9!p lρЧ;

0マA00nЧlハ動d(O oЧd`8 eЧd)90 ns iq 6u9Ч】eЧd
u。」l!Op OmЭ脚9 uO!p9nb ul!Ч19nX u9!】n9!p:6uマ」
e」!Ч09:oハЧ:6u9Чd 9L:マnb 19x`6u9Чd 9ul κёЧ0
Чu?Ч u9!〕(′H)noO u9!Ч6u ЧulЧ 9Ш OS-OO uo」■

'   スイ9β″jιυ 6υo」J″P暉

“
0,暉イ″9」p

興)り。フ。0こ埒
)イ0"ィ。ごィd JO"′夕p″

`暉

o・

“
′,xⅢ

′暉イdP υ

'Ip Oリ

タ″わψυμ寧′″b""。υ9′暉6N・3・τ
.

・eЧdマA eЧd en!6 uo!p Чo9o 6unp u9!G―"Э
:uO!p d90!?p nelЧc)―

pけ。
1:6u9Ч】u9」lスep 6uρnp

!マp ne!ЧЭ―.pb'■]:iq 19!Ч16ue」1 6uon1 9S―
qlN:19p

.?A eЧd ea16 uO!pЧ。900」l uO!G―
j週

(1週/ι)=∫Эl),p

マA eЧd e■!6 uolp Чo9o 6unp uO!G-10:9p Ouoコ■
'

_                 ・」̀(o″o)=内Э
:o■Ч)6uoo ooЧI Чuip。9X

O`Onp eЧd!つIA eЧd 090 e`n!6 6unp ul!p[シ]00Ч■
.       :eЧd!つA eЧd eイ1!6 6unp u91G―

・
S■`pけ°

1・乙8`ツ+pb'■]・レ9`0+q:N・89Z`0+917`乙=p°(D‐

」‖`p°
¬■9`0+"'・■900`0+・NZ6レ00`0+■0,00`0="Э

―                 _        :9ЧX 91',NI+
・
S‖`pb°1・Z↓`9+pb'・]・99`0+qN・8乙`0+8`8=p°9

」‖`pb句29`0+pbttT98'0`0+qN■Z00`0+9Zレ00`0=PO
:enu」Oo四十

、ヽ      :u9!Ч19191」!ρA.!9Gく

Sll`pbつ]・8`0レ+pb羽・1・9`0+q]N・レ89`0+ZZ乙`9=p°0
」‖̀pけ¬・9ど0+pb'・]Z90`0+吼Niク800`0+乙00`0="う

:QI ШマЧ9Ш!つA!9Gく
:neS nЧu tuo!Ч6uo`nЧl

00ЧI Чuip 09X Oonp 19]ШeN ll!A9Ш090 o Ш9!Ч6u

,

●

ト

ノ
■

―
ヽ
―

―

メ

‘

‐

手 ウ
リ
ー

ー了

ナ /…
~

コl ロ

‐―――

=‐

・
‐
{――

プ
ロ
一

　̈
Ｃ
　
一

Ａ

Ｉ

＋
―

「
“
　一

_.:__'_

/  1

gfl i[81r 0il0c Y.i cil uoflx

Sl

_」

い
,

―

―

―

―

，

―

●

―

―

‖N9



Sw c6 cham dat mOtphatrong mang 6 kV O cac
mO vbng Cam Phう Quang Ninh thLPさ ng C6 xu`t
hion h6 quang chap chさ n, dぅ c biet la vら O rnら a
mu,a bao.Tuy nhiOn, d6i v6i cac n16 vOng Quang
Ninh,g:a tri cOa dOng diOn charl datthυ Ong khOng
10n.Dう c biet 6 mOt s6 m6 c6 s6 1υ Ong 3二4 kh6i

hanh,cac bる 。vo r。le chari dat mot pha thυ δng
khong ldo llo nhay,khong dam bぅ。you cau vo d6

tin cay do tic dong.

Hien nay d6 giarn qua dien ap trong cac nlang
lu t,i diOn 6 k｀ v′ v6′ i trung tinh cach ly thtP(シ ng ap
dung phυong phap n6i diOn tr6 trung tinh.ViOc tOi

u'u h6a cac thOng s6 dien tr6'n6i datcho phё p dam
bぅ。do nhay cia r(ァ le bう o vo,9iう m thi6u vioc xう y

ra qu6 dion ap.

vl vay,d6cぅ i thion ch6 do qu`do khi xう y ra

cham dat mOt pha,dOng thoi d6 khOng iam anh
htP6ng d6n tinh chat trung tinh c,ach ly coa rlang

dien 6 kV khi van hanh rna van th6a lnan diё u kiOn

cOa Quy pham an toan trong cac m6 ham iO,
nghiOn cψu nay dさ xuat giai phap cai dぅ tt6 hqp
khang diOn dap h6 quang noi song song diOrFt"シ
ca。 6p gia tri16n vaく )trung tinh coa may bi6デ Fap dO
luOng Fl,[5],xem H.4.                ´

Giうi ph6p dё xuat da ch口 ng minh duoc cac van
dё sau Иl「51:

>Dibitiて

'n6i∞

ng ξong vOi khang diOn dap h6
quang dam bう o nhanh ch6ng giう rn diOnl'6p trung

tinh(xa du両 lυgng nap caa lυ6i xu6ng d蔀 )sau
khi dap hO quang,do ld6 tu'gianl the′:glan tac dOng

coa dien ap tuyon tinh 10n cach diOn caa cac pha
cOn tOt:                                  ‐

>Dien tr6 n6i song sOng vOi khang diOn dap h0
quang gidi han quぅ dion ap ho quang dap nlach
xay ra dO qua do cham dat kё p sau khi cぅ t phan

dien dung tren xuat tuyen bi su,c6nhung van con
ngin nlach ho quang tron xu`ttuy6n khac.

GIう i phう o c6 υu di6m la c6 th6 nhanh ch6nq
gianl dion ap tai trung tinh sau khi dap tat h6
quang n6u sこ 'dung diOn tr6'n6i trung tinh c6 gia
tri thap,trong trtPcng hgp diOn tr6'n6i trung tinh

c6gia tri nh6 sё tao ra dё ng diOrじ 16c dung gan
bと ng v∂ i dё ng dion dung.T心,giai phap dё xu61,

nghiOn ciu duoc lTlO ph6ng truc ti6p trOn m0
hlnh(xem H.5).

Nhυ vay,tren cc sO k6t qua mO ph6ng(H.6,
H.7)c6 th6 danh gib rang: Ch6 dO n6i d6t dё
xuat c6 hiou quδ  la han cho dtP(ン c qua dien ap
ho quang d6n nl● c do an tOan l,9uf khi van
hanh cac nlay diOn, MBA va cap diOn vOi ldp
cach dion you.

Khi c6 t6 hop khang dion dap h6 quang noi
song sOng voi dion tr6 dυ oc k6t n6i d6n trun9
tinh cia MBA do luさ ng sё han ch6 duoc bOi sO

IfiOA HltC UA CllI{G I{GHE Mll

qua dion ap hδ quang tai c6c pha khong s、 P c6

va giann dion ap trung iinh d6n cac gia tri nh6
nhat,tranh hien tt′ ong qu`dion ap khi charn dat
tai cac lan ti6p the。 ,qu6 trlnh gianl qua dion ap
nhanh chi sau mot chu k,,lam suy giam hion
tLPOng dap rnaCh S6ng diOn hinh lSin,91am thiё u

cOng hυ6ng sittき ,nhanh ch6ng dua s6ng dien
vさ dang sin chuan,nang cao dO bё n coa dOng
co,khOng d6ng bO va cap,dう m bうo d6.tin_cay
lari vioc cia thi6t bi diOn, tren co s6 d6 nangl

cao do tin cay cung c6p diOn cho ltPolょ diOn.
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υng“み力9υa
た力6ng(夕 |′δη d,ρ 力δ9υang

E)O nhay cOa rα le bう o vO cham datkn dl夕 αctう ng

10n dO dOng diOn、Chinh dinh COa bう 。VO du'。 C giう rγ l

di: lcd=kat.knv.31。 ci,(hO s6 nhう y vot gianl tl:':knv=4=5

xu6ng cOn knv>2,0),dOng sy c6 cham d∠ il tう ng・ 10n,

tang tinh tin cay, chOn loc coa bぅ 。vo, giam thё i

g!an mat dien cung cap diOn cho phu tal=

Giai ph6p khOng can thiOp(16n tinh chat cOa
di6nn trung tinh,do d6 van tuan theo quy dinh cOa

Quy pham an toan trong khai● 6c ham lё [71.
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>Giうi phap cai dうtt6 hop khang diOn dap hё
quang n6i SOng SOng diOn tr6'vao trung tinh cia

may.6iё n ap do itP()ng da glぅ i quyet dtP。 ,c cac yeu

cau datra la han ch6 dtF。 ,c qua dion ap hら quang
d6n ml夕 C dO an tOan, nang cao d6 bёn cach dien
COa dOng co'khOng ld6ng bo va cap diOn,darn bぅ 。
do tin cay lam viec coa thi6t′ bi diOn,trOn co s6 d6
nang cao do tin cay cung cap dion cho ltP(,i diOn,

tうng tinh tin cay, chon Ioc caa bる 。vO r。le, giarn

thoi gian rnat dien Cung Cap diOn ChO phu tう i.Giai
phap nay khong can thiOp dOn tinh ch6t cこ a di6rn
trunq tinh,do d6 van tuan theo c)uv chuan iく ,thuat
Quoc gia vё  an tOan trOng khaithac than harn lo.[]
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The article focuses on the transitional
process and proposes a suitable solution to

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.

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 distods
the voltage and current waveforms, greafly
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 iOads.  ‐

The article
analyzes  and  evaluates  the  efect  of
harnlonlcs On devices by nonlinear loads in

the 6 kV netwOrk of Narl IⅥau Coal
()onlpany  and  suggested  the  suitable
SOlution to ellminate the negative e「 ects Of
harmOniCS On the deVICeS in the netヽ

A′Ork.

SUMMARY

78 00‖G‖GHIEPH6.SCi5‐ 2017


