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Tém tit

Trong cac phan xuong cua Xi nghiép mo, ddcdiém cua cac phu tai thuong
xuyén thay d6i theo yéu ciu cong nghe. Vi vay, doi hoi mangdién cung cap
ciing phai thuong xuyén thay doi theo nhu: chiéu dai day dan, tiét dien day,
cong suat may biénap.... Viéc tinh toan dé thyc hién cac yéu cau thay doi trén
bang phuong phéap truyén thong gay kho khan khong it cho cac can bo quan ly
nhu thoi gian tinh toan dai, két qua thiéu chinh xac....

Dua trén co s& cua cac phan mém tinh toan va mé phong hiéndai, nhom téc gia
xay dung chuong trinh va giao dién tinh toan, kiém tra mangdién haap mo bang
phan mém mé phong Matlab dé khic phuc cac ton tai néu trén.

Abstract

In Mining Factory workshops, the characteristics of the load often change
according to technology requirements. Therefore, it is required to supply
electricity network regularly, such as: length of wire, wire section, transformer
capacity .... Calculation to implement the above changing requirements by
means Traditional methods make it difficult for managers such as long
calculation time, inaccurate results ....

Based on the modern calculation and simulation software, the authors built up
the program and calculation interface, tested the mine low voltage electrical
network by Matlab simulation software to overcome the above mentioned
problems.

transformers, electrical load,
factory.
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1. KHAI QUAT

Trong cac phan xuong khai thac cua cac xi nghiép mo co nhiéu cac thiét bi, may moc khac
nhau vé chung loai va cong suat. Cac h¢ thong may moc nay c6 che do lam viée khac nhau. Do vay
ma viéc cung cap dién cho cac phu tai phai dam bao chat luong va do tir] cay cao. btng vé mat
cung cap dién thi viéc thiet ke mang dién phai daptng yéu cau cua san xuét’hién tai cling nhudam
bao sy phat trién cac dién san xuat trong twong lai. Ve mat ky thuat va kinh t€ phai dé ra phuong an
cap dién sao cho khong gay qua tai sau mot thoi gian nhat dinh va cung khong gay qua du thira
cong sut du trir cua cacmay bién ap khu vuc ciing nhu cacdoan day dan. Theo quy trinh trang bi
dién va yéu cau vé cung cap dién d6i voi cac phu tai mo, cac phu tai chu yéu thudc nhom phu tai
loai I va II, do vay can duoc bao dam cung cap dién lién tuc va an toan. Phu tai dién trong cac phan
Xuong cua cac xi nghiép mo co thé phan ra lam 2 loai phy tai chinh:

~+ Phuy tai dong luc thuong ¢6 ché do lam vige dai han, dién ap yéu cau tryc tiép dén thiét bi
den 660V, cong suat ctia chiing nam trong dai tir 1 dén hang tram kW.

+ Phu ta}i chiéu sang thuong 1a phu tai 1 pha, cong suat khong 16n, dicdiém cua loai phu tai
nay bang phang, it thay doi.

Trong chuong trinh dao tao nganh Cong nghé k§y thuat’dién cua khoa bién - Truong Dai hoc
Cong nghi¢p Quang Ninh, hi¢éndang ticn hanh dao tad mot s6 mén hoc ¢6 tng dung cong cu tin hoc
dé giai quyét mot sé bai toan cung cap dién ciing nhu diéu khién hé thongdién. Bé gop phan nang
chét luong dao tao cho nguoi hoc va c6 tinh tng dung thuc tién cao, viéc g dung phan mém
Matlab dé xay dungxay dung cac giao diéntinh toan, lya chon va kiém tra cac thong sé ky thuat cia
mang dién 1a can thiét. Voi muc dich trén, bai bao gidi thiéu tom phuong phap xdy dung mot giao
dién co ban dé tinh toan, sinh vién nganh Coéng nghé ky thuat dién cling nhu mét s6 nganh khac co
thé tham [(hao va phuc vu ChO’VIeC hoc tap, nghién ciru va trién khai tng dung cac truongtruong
hop cu thé trong thyc té san xuat.

Céc bai toan can tinh toan cung cap dién cho mang dién phan xudng bao gom:

+ Tinh chon va kiém tra day dan;

+ Tinh chon va kiém tra may bién 4p khu vuc.

2. COSO LY THUYET
2.1. Co s tinh xic dinh cong suit may bién ap khu vuc:

Xac dinh cong suét tac dung tinh toan:
n
Pu=Kye. ) Pymi 3 KW (1)

trong do: Py 12 cong suét tinh toan;
Pami 12 cong suat dinh mic cua phu tai thi i;
kyc 12 hé s6 yéu cau cac ciia phu tai.

Cong suat biéu kién tinh toan:

PE_ . kA @)
COS (0T

Stt =

cos Py 1a hé sb cong suit trung binh cua tit ca cac phu tai diu vao tram bién ap do.

Sau khi tinh toan duoc Stt tién chon cong suat may bién ap theo diéu kién: Sdm> Stt
2.2. Co sé tinh toan chon diy dén theo diéu kién dong dién nung néng:

Diéu kién chon

| >t 3
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Trong do : [| cp] - dong dién cho phép lau dai & diéu kién tiéu chuan;
I - dong dién tinh toan thyc té chay trong day dan;

k, hé s hiéu chinh khi nhiét d6 méi truong khac nhiét do tiéu chudn;
ko- hé s6 ké dén hiéu tng mat ngoai khi c6 nhiéu cap dat gan nhau.
Truong hop day dan dién cho mot phu tai

k,.P,,10°
tt=kt'|dm: L A4

\/_3U dm Cos @dmndm
Trong d6 : k, - hé sé mang tai

Truong hop day dan dién cho mot nhom phu tai

n
Z Pd mi
ly =Kye——"2— A 5
tt yc \/§UdmCOS(Ptb ( )
Trén co s& dong dién tinh toan chon day dan cho phu hop.[1,2]

) Hién tai héu hét cac phong co dién cua cac xi nghiép mo déu thuc hién tinh toan thiét ké hé
thong cung cap dién. Tuy nhién khi trién khai lap dat déu duoc thuc hién boi cac cong nhan ky
thuat cta cac phan xuong.

Trong qua trinh san Xuét, khi c6 sy thay d6i mang dién caa phan xuéng, viéc tinh toan chon
cap déu thuc hién theo kinh ‘nghiém cua cong nhan ky thuat va it khi c6 sy tinh toén chi tiét. Vi vay
trén thuc té khao sat cho thay, mot s6 tuyén cap lam viéc trong trang thai khong binh thuong (phat
nhi¢t qua murc cho phép) dan dén nguy co phat sinh cac su ¢6 nghiém trong, tudi tho cua cap giam
dang ké do gia hoa cach dién.

Déi véi cac may bién ap khu vuc, tinh trang qua tai do sb luong phu tai gla tang thuong xuyén
xdy ra. Vi¢c tinh toan tinh trang mang tai cua may bién ap mdi lan d4u ndi bd sung phu tai ciing
hau nhu khong dugc cac phan xudng chi trong.

7 pé thuéq tién cho Viég: tinh todn lai hé thdng cung céap dién cho cac phan xudng méi khi thay
doi phu tai. Ung dung phan mém Matlab xay dung giao dién thuc hién tinh toan va kiém tra cac
thong so ky thuat cia mang la can thiet, giap cdc cong nhan ky thuat cua cac phan xudng san xuat
cling c6 thé thuc hién tinh toan mot cac nhanh chong, dé dang va thuén tién, rat ngan ’th(‘ri gian tinh
toan va cac phan xuong c6 thé chu dong trong van de thay doi mang dién va co dé xuat kip thoi véi
cap trén.

Céc yéu cau co ban vé cau hinh may tinh khi cai dat chuong trinh:

+ CPU: Intel, Corei3 tr¢ 1én

+ Ram: tdi thiéu 2GB

+ O cang HHD hoic SSD  dung luong téi thiéu 100GB;

+ Man hinh may tinh: 14inch hoac I6n hon

+ Hé diéu hanh: Window 7 tr& 1én

+ Sir dung phan mém Matlab 2013a (win 32 bit) hodc 2013b (win 64bit) hoic cao hon.
2.3. Chuong trinh tinh toan trong (thwc hi¢n trong cira s6 M-file).

Trude tién can xac dinh bai toan can tinh toan sau d6 thyuc hién theo cac ndi dung sau:

Viét chuong trinh tinh toan trong Matlab theo yéu cau ciia bai toan (thuc hién trong cira s6 M-
file),[2].
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Hinh 1. Cira 56 M-file thuc hién viét chwong trinh tinh todn

Vi du chwong trinh tinh toan chon day dan thuc hién trén cia s6 M-file.

function choncaptheodkdongnungnong

Pdmi=input ('Nhap cong suat dinh muc cua cac dong co (kW) : Pdmi="');
Cosphii=input ('Nhap he so cong suat cua cac dong co tuong ung: Cosphii='");
Udm=input ('Nhap dien ap dinh muc cua mang(V): Udm="');

kl=input ('Nhap he so hieu chinh nhiet do moi truong dat cap): kl='");

k2=input ('Nhap he so hieu chinh nhiet do ke den so luong cap gan nhau) :
k2=");

n=length (Pdmi) ;

Pt=sum (Pdmi) ;

Pmax=max (Pdmi) ;
Cosphitb=sum (Pdmi.*Cosphii) /Pt;
if n<=4

kyc=1

elseif 4<n & n<20
kyc=0.43+0.57*Pmax/Pt;
else
kyc=0.29+0.71*Pmax/Pt;
end

fprintf ('Chon cap co dong dien cho phep lon hon hoac bang(A):")
Itt=((kyc*Pt*1000) / (sgrt (3) *Udm*Cosphitb) )/ (k1*k2)

if Ttt<=25

fprintf ('Vay chon cap 3x4+1x2,5 co tiet dien la 4mm"2 va dong dien Icp=25 A'")
elseif Itt>25 & Itt<=35

fprintf ('Vay chon cap 3x6+1x4 co tiet dien la 6mm”"2 va dong dien Icp=35 A')
elseif Itt>35 & Itt<=55

fprintf ('Vay chon cap 3x10+1x6 co tiet dien la 10mm"2 va dong dien Icp=55 A')
elseif Itt>90 & Itt<=100

fprintf ('Vay chon cap 3x16+1x10 co tiet dien la 1l6mm"2 va dong dien Icp=70

A')

elseif Itt>100 & Itt<=110

fprintf ('Vay chon cap 3x25+1x10 co tiet dien la 25mm"2 va dong dien Icp=95
A')

elseif Itt>100 & Itt<=110

fprintf ('Vay chon cap 3x35+1x10 co tiet dien la 35mm"2 va dong dien Icp=115
A')

elseif Itt>100 & Itt<=110

fprintf ('Vay chon cap 3x50+1x10 co tiet dien la 50mm"2 va dong dien Icp=145
A')

elseif Itt>100 & Itt<=110
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fprintf ('Vay chon cap 3x70+1x10 co tiet dien la 70mm"2 va dong dien Icp=180

A'")

elseif Itt>100 & Itt<=110

fprintf ('Vay chon cap 3x90+1x10 co tiet dien la 90mm"2 va dong dien Icp=220
A'")

else

fprintf ('Vay chon cap 3x120+1x10 co tiet dien la 120mm"2 va dong dien Icp=250
A'")

end

end

2.4. Xay dwng giao dién tinh to4n (thuc hién trong cira s6 Guide)
Trong ctra s6 GUIDE Quick Start c6 nhiéu lra chon sau:

Create New GUI; Blank GUI (Default);GUI with Uicontrols;GUI with Axes and Menu; Modal
Question Dialog; Open Existing GUI. Tuy theo muc dich st dung ma nguoi lya chon cho phu hop
VGi yéu cau bai toan.

Khi xay dung giao dién, can cht y mot s6 chirc ning chinh ciia mot s6 nut khi thiét 1ap sau:

Edit Text - Thyuc hién ghi cht cac ndi dung tinh toan;

Static Text —Nhap cac thong s6 dau vao hodc hién thi cac gia tri tinh toan (Thuc hién phép gan
khi viét chuong tinh cho hop thoai nay);

Push Button - thuc hién chirc ning chay chuong trinh theo yéu cau ciia ngudi ding.

Ngoai ra ciing ¢ thé thiét lap thém trén giao dién mot sb tiy chon khac nhu: File, Editor,
Publish, View, Hepl...

Vi du chuong trinh tinh toan chon cap dan dién duoc gan cho nat Push Button nhu sau:

function Tinhtoan Callback(hObject, eventdata, handles)

Pi=get (handles.editl, 'string');

Pi=str2num(Pi) ;

Cosphi=get (handles.edit2, 'string');

Cosphi=str2num (Cosphi) ;

Ud=get (handles.edit3, 'string');

Ud=str2num (Ud) ;

kl=get (handles.edit4, 'string'");

kl=str2num(kl) ;

k2=get (handles.edit5, 'string'");

k2=str2num(k2) ;

n=length (Pi) ;

set (handles.textl, 'string',n);

Pmax=max (Pi) ;

Pt=sum (P1i) ;

set (handles.text2, 'string', Pt);

Cosphitb=sum (Pi.*Cosphi) /Pt;

set (handles.text5, 'string', Cosphitb) ;

if n<=4

kyc=1

elseif 4<n<20
kyc=0.43+0.57*Pmax/Pt;
else

kyc=0.29+0.71*Pmax/Pt;

end Itt=((kyc*Pt*1000)/ (sqgrt (3)*Ud*Cosphitb))/ (kl*k2);
set (handles.text3, 'string', Itt);

if Itt<=25

s=4

set (handles.text4, 'string', s);
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elseif TItt>25 & Itt<=35

s=6

set (handles.text4, 'string',s);

elseif Itt>35 & Itt<=55

s=10

set (handles.text4, 'string',s);

elseif Itt>55 & Itt<=70

s=16

set (handles.text4, 'string',s);

elseif Itt>70 & Itt<=95

s=25

set (handles.text4, 'string', s);

elseif Itt>95 & Itt<=11l5

s=35

set (handles.text4, 'string', s);

elseif Itt>115 & Itt<=145

s=50

set (handles.text4, 'string', s);

elseif Itt>145 & Itt<=180

s=70

set (handles.text4, 'string', s);

else

s=120

set (handles.text4, 'string', s);

end

Giao dién ng dung tinh toan tinh chon day dan sau khi xay dyng va két qua tinh toan thé hién
trén hinh 2 va 3.

| Bl choncaptheodknungnong — -— S
File Lienhe Hocphan El
CHUONG TRINH TINH CHON CAP DAN DIEN
Cac thong so nhap fu ban phim Cac ket qua finh toan
Cong suat cac dong co (kW) So luong dong co 0 | (Céai)
|| Dienap dinh muc dong (V) Tongcongsuatcacdongco 0 (kW)
He so cong suat cac dong co Cosphith 0
He so anh huong moi truong (k1) Dong dien trong cap 0 (A)
|| He so anh huong cua cac cap (k2) Chon cap co fietdien la 0 (mm2)
|
| ’ Tinh toan ‘ ’ Thoat ]

Hinh 2. Giao dién ing dung tinh todn tinh chon ddy dan sau khi xdy dung

choncaptheodknungnor =

File Lienhe Hoc phan ~
CHUONG TRINH TINH CHON CAP DAN DIEN
Cac thong so nhap tuban phim Cac ket qua tinh foan

Cong suat cac dong co 2453555147 (kW) Soluong dong co 6 | (Cai)

Dien ap dinh muc dong 660 (V)  Tong congsuatcacdongco 178 (kW)

He 50 cong suat cac dong co  rs075076072081 084 Cosphitb 0.7546
He so anh huong moi truong (k1) 05 Dong dien trong cap 16455 (A)

He so anh huong cua cac cap (k2) 03 Chon cap co tiet dien la 70 | (mm2)

= ]

Hinh 3. Giao dién ing dung tinh todn tinh chon dady dan va két qua tinh todn
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3. KET LUAN

Bai bao da giai quyét duoc cac van dé sau:

- Tong hoply thuyét vé tinh toan kiém tra mang dién ha ap khu vuc khai thac.

_ - Xay dungdugc chuong trinh md phéng bang ngon ngir tin hoc, cu thé thésday dung phan
meém Matlab ¢é€ mé phong.

- Xy dungdugc giao dién tinh toan kiém tra cac thong sb ciia mangdién haap khu vyc khai
thac cu cac xi nghiép mo bang phan mem Matlab. Ket qua rat tién cho nguoi quan ly khai thac su
dung cac trang thiét bi codién cap phan xudng caa cac xi nghiép khai thac.

- Noi dung nghién ctruda dugcap dung thir nghiém tinh toan, kiém tra cac thong sé cua
mangdién haap tai phan xuong khai thac 6 khu vuc Trang Khé cua Cong ty than Udng Bi ngay
15/11/2018 [4]. Ket qua thu duoc so vdi tinh toan Iy thuyet hoan toan chinh xac, nhanh va phu hop
dugc cac can b quan ly cua phan xuong va phong Codién cua Cong ty danh gia rat cao. Do vay co
thé khangdinh rang, chuong trinh nay hoan toan c6 théap dung dugc cho cac phan xuong khai thac
c6 cac phu tai thuong xuyén thay doi va phat trien mé rong.
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