NGHIEN Cl’U VA TRAO DOI

CO KHi VA CO BIEN MO {‘;}

 iNH HUGNG CUA CAC THIET BI BIEN TU' CONG SUAT
DEN HIEU QUA LAM VIEC CUA MAY BIEN AP 6/1,14(0,69)kV
TRONG MO HAM LO

TOM TAT

Tran Hiru Phuc

Trworng Dai hoc Céng nghiép Quang Ninh
D6 Nhw Y

Trwrorng Pai hoc M6 - Dia chéat

E-mail: donhuy.humg@gmail.com

Hién nay trong cac mang dién mé ham Io c6 nhiéu thiét bj dién tr cong suét duoc dau Ién mang nhw
bién tan, khéi dong mém...lam cho dong dién chay qua méy bién ap bién dang, khéng con sin. Chinh
diéu nay cé6 thé lam cho may bién ap xay ra qué tai ké cé lam viéc véi thong sé thiét ké. Noi dung cua
bai bao nghién ctu dnh huéng cta céc thiét bi dién tir cong suét ton tai trong mang dén tén hao va phét
néng trong may bién &p va dé xuét nhiing gidi phép van hanh hop ly nham muc dich dédm bao tuéi tho

va hiéu qua cho méy bién ap.

Twr khoa: may bién &p, thiét bi dién tir cong suét, tdn hao trong méy bién &p, dé méo ciia séng hai,

hiéu suét cia méy bién ap.

1. DAT VAN PE

Hién tai, trong mang dién mé ham 16 dang st
dung cac may bién ap (MBA) phong nd 6/1,14(0,69)
kV dé cung cap dién cho cac phu tai trong cac khu
khai thac. Cac MBA nay thuwdng dwgc tinh toan
thiét ké va san xuét véi cac thong sb ky thuat ly
twéng nhw dong dién hinh sin, ciu tric mang la
ddi xieng.... O diéu kién nay thi téng tdn hao trong
MBA duwoc xac dinh theo céng thire [1]:

AP =AP_+AP_ =AP_+(AP_+AP,) (1)

Trong do: AP, — t6n hao sat tw; AP, — ton hao
trong day quén; AP, - ton hao trén dién tré& cta day
quan; AP, - ton hao do dong xoay trong cudn day
MBA.

Tuy nhién, ngay nay véi sy phat trién cia khoa
hoc céng nghé thi c6 rat nhiéu cac thiét bj dién to
cong suét (BTCS) duwoc lap dat trong mang dién
mé ham |6 dé hé tror qua trinh 1am viéc clia cac may
maéc nhw: Khéi ddng mém, bién tan, cac bd nap...
biéu nay lam cho dong dién trong mang dién bj
méo, khdng con sin, anh huwédng x4u dén qua trinh
lam viéc cla céac thiét bi dién ndi chung trong dé
c6 MBA 6/1,14(0,69)kV. Sy xuat hién cac thiét bj
DTCS nay lam gia tdng tén hao trong MBA. Diéu

nay lam cho MBA c6 thé bi qua tai, gay ra néng qua
mdrc, lam giam tudi tho va chay may bién ap.

2. NOI DUNG NGHIEN cUrU

2.1. Phan tich anh hwéng cua thiét bi dién to
céng suat téi mdy bién dp

Sw xuét hién céc thiét biDTCS trong mang dién
md ham 16 1am dong dién chay trong MBA bi méo,
khdng con sin ni*a va chira cac thanh phan séng
hai bac cao, dwoc biéu dién nhw sau:

1, :Il.sinwlt+21j sin @t (2)

j=2

Trong do: |-dong tai qua MBA; | - dong dién co
ban bac 1; Ij —thanh phan dong dién bac cao th j;
o, =2nf; 03.f,. ) ’

Tuy thubc vao s6 lwong, loai thiét bi BTCS st
dung trong mang dién mé ma dong dién bj bién
dangI&n hay nhé. Bac trwng cho mirc do bién dang
clia dong dién trong mang co céc thiét biDTCS lam
viéc dwoc thé hién qua tébng d6 méo cla séng hai
THD va dugc xac dinh theo cong thirc [3]:

V20
THD =%100% (3)
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H.1.Dang dong dién va dién ap khiMBA cap dién cho mang c6 thiét bi DTCS (a);
va khéng c6 thiét bi DTCS (b;c); Thanh phan THD trong mang (d).

Két qua do dong dién va dién ap khi MBA lam
viéc khong co thiét bi D TCS va khi cé thiét bi DTCS
dwgc biéu dién trén hinh H.1.

Do sw xuét hién cla cac thiét biDTCS ma dong
dién chay qua MBA bi méo, lam gia tdng tén hao
trong MBA, so v&i khi dong dién chay qua MBA
hinh sin, khi k& dén sw khong sin ctia dong dién thi
tén hao trong MBA dugc xac dinh theo cong thirc:

AP = AP+ AP = AP+ (APRH + APKH) (4)

Tuy nhién, ton hao sattlr AP_, trong MBA it phu
thudc vao dang tai phi tuyén nén co thé bd qua.
Tén hao ddng trong MBA khi tai phi tuyén duwoc xac
dinh theo cbng thurc:

AP = AP_ +AP 5)

Tén hao trén dién tré clia cudn day trong MBA
khi tai phi tuyén AP, xac dinh theo cong thirc [3, 4]:

AP, = (1+TIID NP, (6)

Tén hao do dong xody trong cudn day MBA khi
dong dién phi tuyén AP, duoc xac dinh theo cong
thire [3, 4]:
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n ] 2
AR, =Y, (,—J J" B, = KAR, (7)

J=1 R

2
n I_j j2
|\ Lr

Trong dé: I, — Gia tri dong dién phi tuyén; I/.— gia
tri dong dién bac cao.

Do vay, tbng tbn hao déng khi ké dén d6 méo
clia dong dién:

K=

AP, = (1+THD*)AP, +2 (1 sz > (8)

j=1

Nhw vay anh huéng cua tai phi tuyén dén ton
hao trong MBA duoc dac trwng bang hé sé K, co
gia tri:
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2
u (1.
(1+7HD> AP, + || =L | 7% AP, i 9)
o APy =\ Lk 1+ THD® + K
H = =
AP, AP, + AP, l+a
Trong dé: o. - Ia hé sé giia tén hao trén dién tr& A ‘JFWH ' ' .rLL' A
ctia cudn day MBA va tén hao do dong xody trong ; f i I/ “\ ;
cudn day MBA; = N/ LUJ v L\ e N
a APk | an [} 4 am (-} -ﬂ‘:.-l L& 9 W e iw C 1]
APf = Fodli -I.Id (L 2] T"I.'II.IIM-.

Tt cong thirc trén thay rang, khi mic d6 phi
tuyén tang (THD tdng) sé& lam tdng hé s anh hudng
K, ttr d6 lam tang tdn hao trong MBA, dan t&i tang
phat néng va gidm hiéu suét cia MBA. Hiéu suét
clla may dwgc xac dinh theo céng thire [1].

NV R 29 i)
b B’S4 cosp, + Py + P,

(10)

Trong do: P, 1a ton hao khéng tai; P, t6n hao
ngan mach ttr.

Tw biéu thirc trén thdy réng, néu coi cosg, la
khong ddi hiéu sut trong MBA phu thudc nhiéuvao
hé sb mang tai B nghia la phu thuéc vao mic do
khéng sin ctia dong dién (THD).

2.2. Mé hinh héa mé phdéng tén hao trong
mdy bién dp

Pé xay dwng md hinh mé phdng phan tich anh

o e e 0 R o, - )

H.2. Mé hinh mang dién véi thiét bi dién tir cdng suat
Tl m6 hinh, khdo sat dwgc dang séng clia dong
dién nhw mo ta trén hinh H.3. Phan tich ph6 thanh
phan dong dién trén so dd duoc két qua tdng do
méo THD= 8,98% (hinh H.4)
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H.3.Dong dién chay qua may bién ap
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H.4. Phan tichtdng dé méo THD ciia dong dién (THD=8,98%)

(Yng v&i mirc dd méo clia dong dién nhw trén, ta
thay dbi hé sb mang tai (3=0+1) ciia MBA dé khao
sat tdn hao trong may ciing nhw hiéu suét cia MBA
dwa trén cac co s& ly thuyét phan tich & phia trén.
Két qua khao sat tdn hao va hiéu suét ciia MBA
duwoc cho trén hinh H.5 va H.6.

———  Bohibag cap difn qus thide by BTCS
Cap dign qgua thide by HTCY

Ton hao may bidn dip

=

Tai mdy bida ap

H.5. Phu thuéc tén hao trong may bién ap

0.995
0.990
0.585 -
# 0.980 1
= 0478
i' 0.970 A
= {0550 o [ et B-,,
é’ 0,855 o,
0.530 o o
0545

o 02 04 08 0.8 1
——— Khisg cip dién qua thiét bj DTCS Til mév bién dp
o= - -« Olp dide qua thibt bj DTCS

H.6. Hiéu suat ciia may bién ap
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3. KET QUA VA THAO LUAN

T két qua khao sat dwa ra trén hinh H.5 va H.6
nhan thdy rang, v&i cung mét hé sé mang tai thi khi
MBA lam viéc véi mang cé thiét bi BTCS, tén hao
trong MBA t&ng lén va I&n hon nhiéu, so véi mang
khong co thiét bi DBTCS va hiéu suit ctia MBA co
trong mang thiét biDTCS cling nhé hon, so v&i mang
khong cé thiétbi DTCS. Didu nay c6 thé lam cho MBA
bi qua tai, ké ca khi lam viéc & thong sb thiét ké, dan
t&i gidm tudi tho va chay héng may bién ap.

TAI LIEU THAM KHAO

4. KET LUAN

D& giam hau qua nay xay ra dbi véi may bién ap
lam viéc trong md ham 16 phai tién hanh giam sat
va thuc hién cac bién phap giam tdng d6 méo mirc
dd khong sin cla dong dién cla dong dién chay
trong may bién ap hodc v&i mang dién c6 mic do
khdng sin cua dong dién I&én phai van hanh may
bién ap v&i hé sb mang tai thap hon thiét kéOl
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INFLUENCE OF THE ELECTRONIC CONVERTERS
TO THE WORKING EFFICIENCY OF A TRANSFORMER 6/1.14(0.69) kV
AT THE UNDERGROUND MINES

ABSTRACT

Tran Huu Phuc, Do Nhu Y

Currently, there are many electronic converters installed in the electrical networks, such as inverters,

soft starters, efc. in operation at the underground mines. This causes the current flowing through the
transformer to distort, no longer sinusoidal and can cause the transformer to be overloaded, even working
with the design specifications. The article pre sents some results of studying the influence of the mentioned
tfransformers with electronic converters on their losses and heat release, as well as offers solutions for the
proper operation of transformers in order to ensure their long-term and efficient operation.

Keywords: Transformer, electronic converter, losses in the transformer, harmonic distortion, transformer
efficiency.
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