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Tém tit

ai bao mo ta két qua md phong trén may tinh ché d6 lam viéc binh thuong va khi co sy ¢b ciia cum mang

dién ap thap dugc xay dung trén co s lién két dién mot chiéu. Vi két cAu néu trén cd mang lai dugc mot )
wu diém sau: Tang d6 tin cdy trong cung cap dién; tang chét luong nang lugng dién; giam thoi gian sut ap; han
ché dong dién ngan mach; 14 co s¢ dé két ndi cac ngudn dién mot chidu, bién tan khong can chinh luu, cac dén
led, pin mit trdi...; cai thién diéu kién lam viéc cta tram phat dién phan ph01 Tir két qua mo phong tren may
tinh co thé dua ra cac két luan nhu sau: Nho ¢6 cic thanh dan dién mot chiéu cho phép két ndi cac loai nguon phi
truyén thong, qua do tang do tin cdy cua hé thong cung cap dién; lién két dién mot chidu han ché dang ke dong
dién ngén mach; viéc thay d6i hé sé diéu ché cua bién tan cho phép giam thoi gian sut ap trong cung cap dién.

Tw Khoa: Hé thong cung cap dién duong sdt, cum mang, ché dg lam viéc binh thuong va sy co.

1. Dat van dé tr& nén cap thiét. Dé giai quyét van dé néu trén

Hién nay, viéc tim ra phuong tién ky thuat ~ c0 the sr dung cong ngh¢ dién mot chicu [1] va
pho bién c6 thé lién két va dicu khién cac to hgp  hinh thanh cac cum mang dién ap thap [2-4], so
nang lugng voi cac dang nguon khac nhau dang  d6 ctia h¢ thong dugc miéu ta ¢ hinh 1.
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TP PL 2500 kVA v (TP- tram bién ap kéo; PL - duong
»l | ~ RG S0VA 43y truyén tai; R - chinh luu; I -
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nghich luu; AR - didu khién nghich
AR Iuu ty dong; RG - may phat dién
phén phdi; ARV - diéu khién kich
v s thich tw dong; ARTV - diéu khién
RV tdc do quay tu dong; ES - cac bd
tich trir nang luong; FC - pin nhién
liéu; ASG - may phat khong dong
bo; K - bd chuyén d6i; ASM - dong
co khong ddng bo; WPP - tram phat
dién gio; Micro - HPS - cac tram
thuy dién cd nho; SG - may phat
Hinh 1. So d6 cum mang dién 4p théap ddng b9).

S
WPP  Micro-HPS
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Cong nghé thay thé nham tich hop cac
nguon nang luong tai tao co thé dugce thue
hién véi viée str dung cac bo dinh tuyén nang
lugng [5].

Trén co s6 cum mang di¢n c6 thé giai
quyét mot s6 bai toan sau:

. Tang cuong d tin cay cho h¢ théng
cung cap dién do c6 cac ngudn nang luong
bd sung;

* Tang cuong chat luong ning luong
dién v€ do sai l1éch, do sut glam dién ap
khong dbi xtmg va khong hinh sin;

* Han ché dong dién ngin mach bang
cac lién két dién mot chiéu;

* Tao ra giao dién cho phep két ndi cac
binh dc quy dung lugng 16n, cac bong den
led, cac bo truyen dong dong co dién khong
can chinh luu..

« Ca thlen dleu kién lam viéc cua méy
phat qua do lam giam su sut ap, dién éap
khong d6i xtmg va khong hinh sin;

e Co t}le tién hanh sac dién cho 6 t6 dién
va cac thiét bi di¢n mot chieu

Tu so do 0 hinh 1 ¢6 the thay cac phu tai
duoc cap nguon tir bo bién tan chung, nhd d6
chat lugng ngudn dién dugc tang lén. Nho ¢o
thanh dan dién mot chiéu 1am don gian hoa bai
toan ket ndi cac bo tich trit ning lwong dudi
dang 3 ac quy. Vigc sur dung cac bo chinh Iuu cé
diéu khién cho phép két ndi vOi mang cac tram
phat dién gi6 (WPP) véi tan sb thay doi.

De tang tinh linh hoat cho hé thong, cac bo
chuyen doi nguon duoc thue hign theo cac mo
dun neng biét. Pong thoi yéu cau cong suat
va dién & ap phai dugc hinh thanh bang cac lién
ket no6i tiép - song song cac mo dun ngudn hop
nhét. Piéu nay cho phep lam glam dién ap lam
viéc cua cac md dun riéng 1€ va st dung cac
khoa la céc transistor truong.

Hé théng diéu khlen cum mang dién dugc
phén chia thanh hai cap. Bo dleu khién trung
tam cung cap kha nang t6i vu luu luong
nang luong dua trén céac tiéu chi lya chon

cac ngudn nang luong tai tao. Bo diéu khién
cap hai dleu khién che do lam viéc cua cac
b6 chuyén d6i cong suét lam vigc song song
v6i nhau. O day, cong suit cua céc nguon
nang lugng tai tao phy thude rat 16n vao moi
truong xung quanh (tbc do gio, su chiéu sang
cua mat troi,...) do do can phai tinh toan dén
trong qua trlnh diéu khién cum mang dién.

Thuc té cho thdy, dé hién thuc hoa khai
niém cum mang dién trude hét can pha1 phat
trién cac phuong phap mo phong céac ché d6
lam viéc trén may tinh. Céac dir liu ban dau
dé xay dung mo6 hinh cho cum mang dién c6
the thu dugc trén co so phuong phap dong
nhit song song [6-8]. Cac md hinh day du
cua mang di¢n bén ngoai co thé thuc hién
dugc bing cong nghé twrong duong [9].

2. Phwong phap nghién ciru

M0 hinh m6 phong dya trén so do cua cum
mang dién ap thap duge biéu dién ¢ hinh 1. Hé
thong cung cap dién cho cac phu tai khong kéo
duoc két n6i véi tram phat dién phan phdi cong
suat 650 kVA, cung cap dién cho nhom tai 1,17
MVA. Cong suat cta tram phat dién gi6 1a 160
kVA. Bé md phong cac tram thuy dién c& nho
su dung m6 hinh may phat dong bod (8G) co
cong suét 85 kVA. Bo truyén dong diéu chinh
[10-11] v6i céc dong co khong dong bod cong
suat 90 kW duge duge cap dién tir thanh mot
dién mot chidu thong qua bién tan.

Qué trinh m6 phong duoc thuc hién
bing chuong trinh Matlab, thu vién
SimPowerSystem. So' d6 mé hinh mé phong
cum mang dién ap thap duoc biéu dién ¢ hinh
2. Tram thuy dién ¢ nho dugc m6 phong bang
khi Synchrnous machine va dugc biéu dién &
hinh 3. So d6 m6 hinh tram phat dién gi6 voi
cac may phat khong dong bo duge miéu ta &
hinh 4. Khéi Wind turbine sir dung céc dir liéu
Xap xi clia cac tuabin gi6 truc ngang dé tinh
toan mo men xodn (Tm) phu thudc vao stic gid
(w_Turb). M6 hinh dong co khong dong bd véi
bién tan duoc biéu dién & hinh 5.
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Hinh 3. M hinh may phat dong bd cho tram thity dién ¢& nhé
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Hinh 4. M6 hinh may phat khong dong bd véi tuabin gié
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Hinh 5. Mé hinh dgng co khong dong bd voi bién tin

3. Két qua nghién ciru va thio luin
Két qua mo phong duoc biéu dién dudi
dang dd thi phu thude vao thoi gian cua dién

ap va van toc goc, va duoc biéu dién ¢ hinh 6

dén 11. Bang 1 biéu dién tham s chit luong
dién, dac bi¢t quan trong dbi véi cac phu tai
khong kéo: Hé s bat dbi xtmg chudi am
k2U, hé s6 song hai kU dbi véi dién ap gitra
cac pha.

Bing 1. Bit doi xirng va h¢ s6 séng hai trong mang dién 0,4 kV

p ky,%
STT Ché d¢ l1am viéc Ky, %o
U, Uy U,
1 Khi khéng ¢6 cum mang dién va may phat dién phan phdi 9,55 11,75 11,95 10,32
2 Khi ¢6 cum mang dién 2,67 2,55 2,72 0.4
3 Khi ¢6 cum mang dién va may phat dién phan phéi 0,34 0,34 0,33 0,02
4 Khi ‘cé cum mang dién va r‘néy Hhét dién phan phéi, va cac 0,31 0,33 0,30 0,03
nguon nang lugng phi truyén thong
0rUss, Usc, Ucy, V1 g ) ) g ; )
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Hinh 6. Di¢n ap trén thanh 0,4 kV
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Hinh 7. Dién ap diu ra ciia may phat dong b

Hinh 8. Dong dién stator ciia may phat dong bd
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Hinh 9. Dién 4p diu ra ciia may phat
khong dong bd véi tuabin gi6

Mb phong qua trinh chuyen d6i gay ra boi
su ngit ngudn cung cap chinh tai thoi dlem
t=3,5s va sau 0,5s thi dong ngudn cung cap
tro lai. Két qua md phong qua trinh chuyén
ddi dugc biéu dién & hinh 11.

s0, Uus, Usc, Ucy, V

it tmmt .....

l

Hinh 11. Dién ap trén cac thanh 0,4 kV
trong qua trinh chuyén ddi

Hinh 10. Vén tdc goc ciia dong co
khong dong bd

Ngoai ra, bai bao con dua ra két qua mo
phong ché d6 khan cap gay ra boi su ngan
mach cua hai pha A, B. Qua trinh ngan mach
xay ra tai thoi diém t = 0,5s, va két thiic vao
lac t=0,6s. Mo phong thuc hién ¢ hai ché do
lam viéc cia cum mang dién:

Ché d6 1am viéc binh thuong cta cum
mang di¢n;

Ché do stra chira khi cac lién két mot
chiéu dugc ngat, cung cap dién cho cac phu
tai dugc thuc hién thong qua dau tat (hinh 1).

Két qua qua trinh mo phong dugc biéu
dién & bang 2, hinh 12, 13.

Bang 2. Dong dién ngin mach, kA

Ché do lam viéc clia cum mang dién Dong ngfm mach, kA
C6 lign két mot chicu 0,82
Déu tat 2,78
Chénh léch, % 239
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Hinh 12. Dong dién tai vi tri ngin mach
khi c6 lién két mdt chiéu

Két qua mo6 phong sy sut ap trén cac thanh
0,4 kV khi ndi thém céac phu tai v6i cong suit
50+j30 kV.A tai thoi diém t = 0,5 s. Gia tri
dién ap hi¢u dung gidm khoang 16% so voi
dinh mutc. M6 phong duoc tién hanh vé6i hai
truong hop:

i i i i i i
04 06 08 1 12 14 16 18 2

Hinh 14. Dién ap trén cac thanh 0,4 kV khi sut ap
v6i hé s6 diéu ché bién tin khong d6i KMOD

4. Két luan
Trén co sé cac két qua mo phong duoc

t1en hanh trén may tinh c6 thé dua ra mot s6
két luan nhu sau:

Do ¢6 cac thanh mot chiéu cho phep, két
nbi cac nguon nang luong phi truyen thong,
vi du nhu cdc tram phat dién gio, cac tram
thuy dién co nhd,... Cac ngudén nang lugng
nay cho phép tang do tin cdy cua h¢ thong
cung cap dién khong kéo.

Lién két dién mot chiéu han ché dang ké
dong dién ngan mach.

Co kha nang glam thoi gian sut ap trong
hé théng cung cap dién gay ra boi qua trinh
khé1 dong dong co, két ndi thém céc phu tai,
thong qua viéc diéu chinh hé s diéu ché ciia
bién tan.

Hinh 13. Dong dién tai vi tri ngéin mach
khi diu tat by

Khi h§ s diéu ché cua bién tin kMOD la
khong doi (hinh 14);

Khi diéu chinh hé sd diéu ché cua bién tin
kMOD (hinh 15).

Hinh 15. Dién ap trén cac thanh 0,4 kV khi sut ap
khi diéu chinh hé s6 diéu ché bién tan KMOD
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MANAGEMENT OF LOW-VOLTAGE NETWORK CLUSTER MODES

Bulatov Yu.N.', Kryukov A.V.?, Pham Tuan Hai’, Tran Duy Hung®

!Bratsk State University, Russia
*Irkutsk State Transport University, Russia
'Military Industrial College, Phu Tho, Vietnam
Abstract

he article describes the results of computer simulation of normal and emergency modes low-voltage network

cluster constructed on the basis of a direct current insert. With this structure, it is possible to obtain the
following positive effects: increased reliability of power supply; improving power quality; reduction of voltage
dips; limiting short circuit currents; creating simple interfaces for the connection of DCsource, static frequency
converters without rectifiers, LEDs, solar battery...; improving working conditions of distributed generation
plants. From simulation results on a computer it possible to draw the following conclusions: the presence of
direct current bus allows us to connect non-traditional sources of electricity; these sources make it possible to
increase the reliability of power supply system; direct current insert significantly limits short-circuit currents;
there is a principal possibility of reducing the duration of voltage dips based on the regulation of the modulation
factor of the inverter.

Keywords: Power supply systems for railways, network clusters, normal and emergency modes.
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