KHOA HOC VA CONG NGHE MO

~_QUA TRINH OUA D0 TRONG-MANG DIEN 6 KV
KHI DONG CAT PONG CO DIEN CAO AP

’( hi déng cét cac dong co dién cao ap
thwong xuét hién hién teong céat dién dot
i ngot cac phu tai khac trong day chuyen
san xuat md, dan dén tinh trang ngu’ng san
xuét & mot 56 khau cong nghé, gay thiét hai
dang k& vé kinh té cho cac xi nghiép mé. Do
vay, viéc tim kiém cac giai phap nham han ché
va tién toi loai trlr hién twong cat dién nay la
viéc lam cap thiét.

Theo két qua nghién clru cla cac chuyén
gia, mét trong nhirng nguyén nhan gay tac
doéng cét dién cac phu tai khéng mong muodn la
do xuat hién qué trinh qua do khi dong cat dong
co cao_ap, hinh thanh dién ap th& tw khong
glwa d1em trung tinh ngudn va dat. Ban chét vat
ly cda van dé& nay dugc cho la su khéng déng
thei dong cat cac tlep diém cta mach luc trong
mang dién ba pha cap cho déng co & thoi diém
dong cat dién.

1. Khao sat qua trinh qua dg trong mang
dién 6 kV mo khi dong cat dong co dién cao ap

PGS.TS. DINH VAN THANG
Tru’c‘)'ng Dai hoc Mo-Dja chat

Pé nghién clu qua trinh qua do trong mang
dién cao ap 6 kV md khi déng cat déng co dién cao
ap, ta xay dwng mé hinh mang nay co6 cac tham sb
tap trung véi nhirng gia thiét ban dau nhu sau:

< Ngubn dién ba pha dién ap 6 kV cap tlr tram
bién ap trung tam duoc thay thé bang 3 ngudn strc
dién dong Ea, Eb, Ec cé dién ap bang dién ap pha
cla ludi;

% Téng tr& ngudn va duong day dugc thay
bang téng tré twong dwong Rid va Ltd;

+ Pién dung pha cila toan mang dién so voi dat
duoc thay thé béng cac dién dung C;

< Dién dung clGa dong co cao ap so voi dat
dugc biéu hlen la Cd;

% Thong sb clia ddng co cao ap duoc biéu hién
la Rd va Ld;

< Dién dung pha C sau thoi diém ngét dugc
biéu hién 1a Cc va Cd.

V@i nhirng gia thiét trén, mé hinh mach dién cao
ap mo 6 kV co dong co dién khong dong bd cao ap
duoc mé téa nhw trén H.1.

Vguon cao ap
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H 1 So' do rhay the tu’ong dwowg mach dién cao ap co dong coo che cTo chuyen mach qua do
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Tl so d0 thay thé, biéu thire 4nh xa cia dién ap trén pha C dwoc xac dinh theo biéu thirc sau [1]:

p.[ﬂ = +3(Ry + L.p)C.p}-
Cq

3(Rg +Lig-P)(Ry +Lq.p)C.Cq.p2 +
" (p—jw)
+(Rg +Lyg-p).(1+2 C*’)-Cc-p —(Rg +Lgp)Cy.p
d

uc (p) = E

C
3(Rig +Lg-P)(Rg +Lg.p)C.Co.p? + (Ryg + Lig-p)Co(1+2 - ).p+

+{Ry #L4.p){Cx+ 20).p+2-§

d

Bé don gian hoa cho viéc xac dinh dién ap
pha (so' d6 thay thé mach dién ba pha), ta bién
dbi so db trén vé dang mach dién mot pha nhw
trong H.2 [1].

H.2. So db bién déi tuong dwong 1 pha

T biéu thirc (1) va so dé bién ddi trong dwong
mot pha (H.2), sw co mét cla dién cam hé théng
nguén Ltd va dién cam déng co Ld tao ra hai mach
dao dong, vi thé phwong trinh dac trung cho ché
d6 chuyén mach déng co dién sé c6 4 nghiém.
Nghiém cla phwong trinh dang nay thuéng co
dang phtrc, ¢ nghia la thanh phan dao dong tw do
cUa dién ap pha (tai thoi diém chuyén mach) gém
hai thanh phan diéu hoa.

Nhin chung, phwong trinh dac treng 1& phuong
trinh béc 4, vi vay gidi phwong trinh nay theo phuong
phap thdng thudng gap nhiéu kho khan. D& don gian
hoa cho viéc tim nghiém phuong trinh trén, st dung
phuong phap gan dang. Bién ddi bidu thirc (1), ta
nhan dwoc phwong trinh dic treng cla hé (xét qua
trinh qué d6 tai théi diém chuyén mach ngét déng co

(1),

C

(P jw)

dién khéng déng bé) nhw sau:

A(PI3C.G Lig Lalp* +ap® +app? +ap' 13,0 (2)

Trong doé:

a1=oton; a=0.0s +0)12+(l)22+0)32+0342;

33=0t1(0332+w42)+0t2(®12+6022); 2,=1,5 01°w,°

04=Rig/Lig; 0=Ry/Ly; 012°2/3L44.C:

©,°=1/3 L.C; 05°=2/3L4.Co; 4%=1/3L.C.

Két qua nghién ciru trudc day vé qua trinh qua
do trong cac mach dién déu co két qua he sé suy
giam bién d6 séng dao déng didu hoa o, va a, vé
do 16n c6 tri s6 qua nhd so véi tan sé goc caa
ching la o4 va w,. Do do, khi phan tich nghiém cta
phuong trinh déc trwng (2) ra chudi cac thanh phan
dieu hoa, ta chi lvu y dén thanh phan didu hoa bac
€O ban cta chung.

Do tan sé dao déng riéng clia hé mach (phan 3o
clia nghiém phuong trinh dac treng (2)) trén thuce
t€ khong phy thudc vao cac théng sbé dién tré thusn
hé thdng ngudn Rtd va clia dong co dién Rd, vi vay
dé don gidn hoa tim nghiém, ta coi a1=05=0. Suy
ra, nghiém phwong trinh d&c trung (2) c6 dang [2]:

P= jo4,2 O (3)

Do d6, phwong trinh xac dinh tan sé dao dong
riéng viét lai co dang Ia:

m04-82.&)02+a4=0 (4)

Ta nhéan duoc cac tan sé dao dong riéng la:

2 /z_*
32 ds . . 32 az
2 Vg T ey e O

Thay cac théng sé a, va a, vao két qua vira
nhan duoc, ta co:

Woy =

1,2C+Cy 2C+C., 1 |2C+Cy 2C+C, ., c?
Wy =,/— + +— + 24— - 6
o \/ 6C" Ly€y = LiyC. )*5c \/( Lg:y Lyt ) Ll yC B ©)
’ 2
Wy = |1 (2C+Cq , 2C+Co, 1 (§+cd+20+cc)2_24 C | 7
6C" LyCy LyCc ' 6CY LgCy = LygC. Lig:LdC.C;

Tl d&y nghiém clia phuong trinh déc treng la:
P1,2=-81 £ jwo1; P34=-82 * jwop (G
Deé xac dinh hé s6 suy gidm &, va 6, ,tachové
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trai cta phwong trinh A(p)=0, khi 4y ta c6 duoc:
A(-81 2%wo1,09; 0t1; 012)=0 B (9
Phan tich bieu thire (9) ra chudi ta nhan duwoc:
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A(i jWo1:02 ;0;0)— 042 dA(P) +Qy g A(p) +0dy dA(p.) +..=0 (10)
' =-jw p=-jw p=-jw
day dap
;=0 =0 ay=0,=0 ay=a,=0
Mat khac, theo diéu kién cho trwéc: ’ Ry 2 2
Oq.|W3 + W5 — WG1-02 [+
A(B12 + joorez; 0;0)=0 (11) id +uf oo
Nén ta c6: * 5 5 + 02-[0-’%’ + w% “Wgtoz (14)
5= .
7 -dc?ép) bty ?ﬁ?) 2w + w3 +w] + wi -2wd.07)
P12 = 1dA(p) . (12) Dé xac dinh biéu thirc dién &p pha C 1a ham phu
b thudc thoi gian t str dung phép bién dbi nguoc
. P Laplace xuét phat tir ham mi e
Sau khi lay dao ham Ap ta nhan dugc: i ith Cy ST e
= —_— sSin(wil
01.[p3+a2p2+(w§+w§)p]+ c (,+ZC) mSin(wi + @) ‘ (15)
3 2 2 2 T bieu thirc (15) suy ra rang dién ap pha C
B15 = * 02.3p i 021p : (w1 3 wz)p (13)  khéng phu thudc vao dién tr& hé thdng ngudn Ry
4p” +3p“as+2pa; +a; va dong co Ry. Tl d0, suy ra dién ap thir tu khéng
Thay gid tri ps; 2=joor; 02 Va0 biéu thiec trén ta co  Uo (gitta trung tinh nguon va dat) dwgc xac dinh
két qua: theo biéu thirc sau:
q
Upg =- ;C.Em .[sin(wi +0)- A1e’51tsin (0.cOS Wost - Ape 2'sing.cos wozt]. (16)
4 C )
Cyq
Trong dé:
2 [2C+C , 2C+Cy 2C+Cy
Bl LidCta  LdCiq 30 3LiLaC0Ouiny 26 -
T ;
w1 — why Cd
2 2C+C, 2C+Cd 1 2C+C
g -t 4 d___
LuCy  LgCi )3C 3L LyCC.Cqw2, 2C

Wo1 woz Cd

H 3. Két qué mé phdng mang dién cao 4p mo voi dong co dién khéo séat & ché do qua do dién ap pha
va dién 4p thi tw khéng khi ngat mach: 1 - Dién ap pha truée khi chuydn mach; 2 - Dién ap pha khi
chuyén mach; 3 - Dién ap thi tw khéng khi chuyén mach

Nhw vay tai thoi diém Gau t=0 bién do thanh  Ug xét cho diéu kién ngudn cé cong suét vé cling
phan diéu hoa bac tw do cla dién ap tht tw khéng 16N nhu sau:
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Cs .
Ug(0) = =8 E, .sin 19
0( ) 2C m P ( )
3. Khao sat qua trinh qua dé trong mang
dién cao ap 6 kV moé h&m 10 khi dong cat dong
co dién cao ap bang phdn mém Electronics
Workbench

Dé tién hanh mé phéng qua trinh qua db trong
mang dién cao ap 6 kV mé ham 10 khi déng cét
déng co dién cao ap trén phdn mém Electronics
Workbench, tac gid lay thong sé Iwéi dién cao
ap cia mé than Mao Khé-Quang Ninh véi théng
s6 dién dung C=0,68 uF/Pha; R=35,71 kQ/pha;
déng co dién khong déng bd tram bom thoat
nwdc mo dién ap 6 kV coéng suat 145 kW, téc do
vong quay 1440 v/ph, hé sé cong suét
cos0=0,85, hiéu suat n=0,97. Sau khi tinh cac
théng sé clia dong co va tra clru tai liéu dé xac
dinh dién dung cta déng co so véi dat, ta thiét

lap mé hinh mang dién cao ap dé khao sat qua
trinh qua d6 khi ngat dong co dang lam viéc va |

két qua mo phéng dwgc mé ta nhw trén H.3.
4, Két luan

Két qua nghlen clru qua trinh qua do trong cac

hé théng cung cap dién cao ap mo cb cac dong co
dién khong dong bod khi ngét mach luén tén tai dién
ap th tw khong kém theo thanh phan dao dong

diéu hoa bac cao. Bién db thanh phan co ban dién
ap tht tw khong Uo(0) phu thugc vao thoi dlem
ngat tiép diém mach Iwc co thé cé gia trj &G ion

tac dong cat nhadm Ian clia cac thiét bj bao vé cham
dat mot pha, lam ngung tré quéa trinh san suéat
khong mong muén. D& han ché tac déng nham lan
clia cac thiét bj bao vé cham dat mot pha & céc
mang dién nhuw trén, can cé giai phap han ché anh
huryng clia dién ap thr tw khong & ché do qua do
khi ngét déng co khéng déng bé ba pha.O
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SUMMARY

The paper presents some research

results of transitional process in the high
voltage power network, the impact causes to

the single phase short circuit to the ground
protective devices and unexpected cutting to
the other loads, when switch off the high

capacity motors.
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SUMMARY

One of the important duties for the|

. communication system at the underground

nepcoHana B MOA3EMHbIX TOPHbIX BbIpaBoTkax [RAMLEENERGIEREIE STV IEl IR ER R EY

I occurred disasters. This paper presents the

authors’

research in finding solutions to
amplify the electromagnetic field intensity to

the rocks layers in the underground mines.



