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Ung dung thudt todn cdt vong kin (Loop Cutting Methods) dé cat vong kin
lwoi dién trung dp thanh phd Ha Tinh, lya chon vi tri mé toi wu trong cdc
mang lwéi dién kin van hanh hé. Khdc phuc hién trang mé mach vong theo
cdc vi tri dia Iy khéng phit hop, dong thoi, diéu chinh do 1éch dién dp. Noi
dung chinh cta bai bdo la trinh bay hién trang két vong clia cdc 16 22 kV,
trinh bay cdc budc tinh todn cdt vong kin bang phan mém PSS/ADEPT Qua
dé, ddnh gid két qua tinh todn theo thudt todn va dé xudt ttng dung trong
thuc tién. Két qud cho thay viéc tinh todn lwa chon diém phdn dogn trén cac
mach vong lwéi 22 kV cua dién luc Thanh phd Ha Tinh bang phén mém
PSS/ADEPT 5.0 nhdn thdy do6 léch dién dp da dwgc giam xubng (cé do léch
dién dp I6m nhdt la 2,5%).
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1. Mé& dau

khoa dién ma dong céng suat chay qua dé la nho
nhat véi gia thiét la viéc mé khoa dién d6 khong

Phuwong phap cat vong kin (Loop Cutting
Methods) hay con goi 1a phwong phdp “mé lan
lwot cac thiét bi dong cit phan doan (Sequential
switch opening method) dwoc Shirmohammadi
xay dung va phat trién nam 1989 va bt dau voi
gia thiétla tit ca cac khoa dién déu dong. Hé thong
dién phan phdéi dién hinh trong trwedmg hop nay la
mot lwdi mach vong kin, khi d6 ton that trong ludi
phin phéi mach vong kin sé la nhé nhat. Tuy
nhién, do cac nhwoc diém cua lwdi mach vong kin
nén lwdi phan phoi sé dwgc mé mach vong tao
thanh c4c lw6i dién hinh tia bang cach mé& cac

*Tdc gid lién hé
E - mail: dangquangkhoaktv@gmail.com

gay mat 6n dinh trong lwédi dién. Sau moi Ian mé
khda, mot vong sé dwoc hé ra, thuit toan nay
dirng lai khi lwdi phan phéi da hoan toan hinh tia
(Pham Van Tiép, 2015).

Dua trén co sé phwong phap cit vong kin véi
gia thiét 1a tit ca cac khoa dién déu dong, lwdi dién
phéan phéi trong tredng hop nay 1a mot luéi bao
gdm cac mach vong kin. Sau mdi Ian 13p mot khoa
dién sé dwoc chon dé md, mot vong kin sé dwoc
hé ra. Thuat toan nay sé€ dirng lai khi trong luéi
khéng con mach vong kin nao nita (Guile,
Paterson, 1993).

Ton thit trong lwdi phan phéi mach vong kin
la nhé nhit, nén lwdi phan phoi vin hanh hé ¢
phan bé trao lwu cong suit gin giong véilwdi vong
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kin sé c6 ton that cong suit nho nhat. Dya trén co
s& thuit toan trén trong bai bio nay phat trién
thém nhirng rng dung trong thiét ké va van hanh
lwéi dién phan phdi (Tran Trong Tuén, 2017).

Bai toan chon diém hop Iy mé mach vong c6
thé chia ra 1am hai bai toan:

- Bai toan thiét ké, quy hoach: chon diém hop
1y m& mach vong cua lwdi dién phan phéi trung ap
khi thiét ké, quy hoach lwi dién.

- Bai todn van hanh: chon cac diém hop ly (da
dwoc thiét ké) dé€ mé mach vong trong qua trinh
van hanh lwéi dién phan phdi trung ap.

Trong bai toan thiét ké, viéc chon diém dat
thiét bi phan doan dworc lwa chon dwa trén do thi
phu tai c6 sin cta cac phu tai cic ngdy dién hinh
mua khé va miia mua. Tl cic ngay dién hinh dé
chonra cac gior dién hinh ma nhu ciu st dung céng
sudt clia cac loai phu tai (phu tai sinh hoat, san
xudt, thwong mai dich vu,...) c6 phan bé trao lwu
cong suit chénh léch nhau nhiéu nhit dé tinh toan
trao lwu cong sudt, tir d6 tinh toan lwa chon cac
diém dat cac thiét bi phan doan dé mé mach vong.
Bai toan van hanh hé lwdi phan phéi kin khac véi
bai toan thiét ké & chd 1a cac khoa dién di cho
trwde, do do6 trong bai toan van hanh diém md
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mach vong hop ly 1a chon trong cac khoa dién cho
trudrc dé thue hién thao tadc déng/cat sao cho tdn
that cong suit AP bé nhit (Tran Bach, 2008).

2. Lwa chon diém phan doan hop ly trong cac
mang dién mach vong Thanh phé Ha Tinh

2.1. Hién trang két cdu mach vong ciia cdc I¢
22 kV

Cac 16 dwong day 22 kV dwoc lién két mach
vong v6i nhau dé la:

-L6471:1a10 22 kV hién hitu, c6 lién hé mach
vong v&i 16 474 tram 110 kV Thach Linh.

-L0472:1al16 22 kV hién hiru, c6 lién hé mach
vong v6i 16 475 tram 110 kV Thach Linh.

-L6475:1al16 22 KV hién hitu, c6 lién hé mach
vong vdi 1o 477 va 484 tram 110 kV Thach Linh.

-L6477:1al16 22 KV hién hiru, c6 lién hé mach
vong vi 16 485, 481 va 471 tram 110 kV Thach
Linh (Dién lwc Ha Tinh, 2017).

So d6 néi dién cac 16 dwong day 22 kV duoc
thé hién trén Hinh 1. CAc mach vong hién trang
lwéi dién trung ap 22 kV Thanh ph6 Ha Tinh dwoc
phan anh tong quat nhw théng ké trong Bang 1.
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Hinh 1. So dd néi dién cdc 16 dwong ddy 22 kV.
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Bdng 1. Hién trang két néi mach vong cdc 16 22 kV (Trdn Trong Tudn, 2017).

vong gitra 216 22 kV471E18.1 valo 472E18.1).

TT Mach vong Diém mo hién tai

1 475E18.1-2—2-Dao4 —»Dao4-13-13-DLL1 - DLL1-60—60-27 - 27 - Dao lién lac DLL1
472E18.1 (mach vong gitta 216 22 kV 475E18.1 va 16 472E18.1). :
471E181-6—->6-20—20-34—34-38->38-384—>384-DLL2 - DLL2 -

22211-2211-224-224-2 - 2-475E18.1 (mach vong giita 216 22 kV Dao lién lac DLL2
471E18.1 vald 475E18.1).
471E181-6—-6-20—20-34—>34-38—>38-44—-44-52—-52-59-59-

3159.10—59.10 - DLL3 - DLL3-92 - 92 - 60 - 60 - 27 - 27 - 472E18.1 (mach Dao lién lac DLL3

16 472E18.1).

471E18.1-6—>6-20—20-34—34-38—->38-44 ->44-52—-52-DLL4 - DLL4
41-92-92-60—-60-27— 27-472E18.1 (mach vong gitta 210 22 kV 471E18.1 va |Dao lién lac DLL4

471E18.1 vald 477E18.1).

471E18.1-6—>6-20—>20-34—>34-38—->38-44->44-52->52-59->59-
5|66— 66 - DLL5 - DLL5 - 82 — 82 - 45 - 45 - 477E18.1 (mach vong gitra 216 22 kV|Dao lién lac DLL5

471E181-6—->6-20—20-34—>34-38>38-44 > 44-44.8 > 44.8-DLL6 —
DLL6 - 45 —» 45 - 477E18.1(mach vong giiva 216 22 kV 471E18.1 val 477E18.1).

Dao lién lac DLL6

475E18.1-2 > 2-Dao4 —» Dao4-2.3-2.3-DLL7 -» DLL1-27 - 27 -472E18.1
(mach vong gitra 216 22 kV 475E18.1 va 16 472E18.1).

Dao lién lac DLL7

2.2. Tinh todn theo thudt todn cdt vong kin

St dung phan mém PSS/ADEPT 5.0 tinh todn
theo thuat ton cit vong kin, tic gia tinh todn & ché
do6 phu tai cuc dai (cong suit tai & ché do cuc ti€u
twong dwong 60% cong suat tai & ché do cuc dai).

Trinh tu tinh toan dworc thuc hién nhw sau:

Buwérc 1. Déng tdt cd cdc dao cdch ly trén lwdi dién

Dbau tién dong hét tat ca cac dao cach ly trén
lwdi dién, lic nay mang lwédi dién van hanh theo
ché d6 mang kin c6 nhiéu nguén cung cip. Cho
chay trén phan mém PSS/ADEPT, sé xac dinh
dwoc ludng cong sult truyén tai trén cic 16 dwong
day. Tir két qua tinh todn, nhan thiy rang tai vi tri
dat dao cach ly DLL4, lién lac gitra 2 10 dwong day
471+472 c6 lubng cong suat chay qua nho nhit, ta
tién hanh mé& mach vong tai vi tri dat dao cach ly
nay. Luc nay cac 16 dwong diy van duoc lién két
mach vong véi nhau.

Buwéc 2. Déng tdt cd dao cdch ly, triv DLL4

V&i mach vong ctia 4 19, tiép tuc cho chay trén
phan mém PSS/ADEPT. Nhw buwéc 1, ta cling nhin
dwoc két qua phin b6 cong suit trén cic 16 dwong
day trong mach vong nay. Ttr két qua tinh toan, ta
nhan thay rang tai vi tri dat dao cach ly Switch242
nam gitra 2 nut 82.15 va 82.6 trén 16 dwong day

477 E18.1 c6 ludng cdng suit chay qua nho nhit,
ta tién hanh m& mach vong tai vi tri dat dao cach
ly nay. Lic ndy cac 16 dwong day van dwoc lién két
mach vong véi nhau.

Bwdrc 3. M dao cdch ly Switch242 va DLL4

M¢ dao cach ly Switch242 va DLLA4, tiép tuc
cho chay trén phan mém PSS/ADEPT. T két qua
tinh to4n, ta nhan thiy ring tai vi tri it dao cach
ly Switch224 giita 2 nat 22 va 26 trén 16 dwong
day 477 E18.1 c6 ludng cong suit chay qua nho
nhat, ta tién hanh mé mach vong tai vi tri ddt dao
cach ly nay. Luc nay 16 duwong day 477 E18.1 sé
dwoc mé ra khdi mach vong, van hanh & ché dé
mang hinh tia va mach vong sé con lai 3 16 dwong
day: 471, 472,475.

Buwdrc 4. Bong tdt cd dao cdch ly DLL4; Switch242;
Switch224; (loai bé 16 477 ra khdi chwong trinh
tinh todn)

Vé&i mach vong cua 3 16 con lai, tiép tuc cho
chay trén phan mém PSS/ADEPT. Tir két qua tinh
todn, ta nhan thdy rang tai vi tri dao cach ly
Switch239.1 nam gitra 2 ndt 59 va 59.1 cua 1o
dwong diy 471 c6 luéng céng suat chay qua nho
nhat, ta tién hanh m& mach vong tai vi tri dit dao
cach ly nay. Luc nay 3 16 dwong day con lai van
dang van hanh mach vong: 471, 472, 475.
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Buwérc 5. Bong tdt cd DCL lai (trir dao cdch ly DLL4;
Switch242; Switch224; Switch239.1); loai b6 10 477

V&i mach vong cta 3 16 con lai, tiép tuc cho
chay trén phan mém PSS/ADEPT. Ttr két qua tinh
toan, ta nhan thiy rang tai vi tri dit dao cach ly
Switch261 nam gitra 2 nut s6 59 va 58 cua 1o
dwong day 472 c6 ludng céng suit chay qua nho
nhit, ta tién hanh mé& mach vong tai vi tri dit dao
cach ly nay. Luc nay 3 16 dwong day con lai van
dang van hanh mach vong: 471, 472, 475.

Buwérc 6. Bong tdt cd DCL lai (trir dao cdch ly DLL4;
Switch242; Switch224; Switch239.1; Switch261);
loai b6 16477

V&i mach vong cta 3 16 con lai, tiép tuc cho
chay phan mém PSS/ADEPT. Tir két qua tinh toan,
ta nhan thdy rang tai vi tri dit dao cach ly
Switch273 ndm gitra 2 nut s4 38 va 1 cia 16 dwong
day 472 c6 ludng cong suit chay qua nho nhét, ta
tién hanh mé& mach vong tai vi tri dat dao cach ly
nay. Luc nay 16 duong day 471 da dwoc tach ra
khoéi mach vong, van hanh doc lap, 2 16 dwong day
con lai van dang van hanh mach vong: 472, 475.

Buwérc 7. Bong tdt cd DCL lai (trir dao cdch ly DLL4;
Switch242; Switch224; Switch239.1; Switch261;
Switch273); logi b6 16 477, 471.

V&i mach vong cta 2 16 con lai, tiép tuc cho
chay phan mém PSS/ADEPT. Tir két qua tinh toan,
ta nhan thdy rang tai vi tri dit dao cach ly
Switch288 nam giira 2 nut s6 2 va 131 cta 10
dwong diy 475 c6 lubng cong suat chay qua nho
nhat, ta tién hanh mé mach vong tai vi tri dat dao
cach ly nay. Lic nay tat ca cac 16 dwong day déu
dwoc tach ra khéi mach vong va van hanh doc lap.

2.3. bdnh gid két qud tinh todn theo thudt
todn cat vong kin

Cac chi tiéu k§ thuat cia mang lwéi dién sau
Kkhi t6i wu héa vi tri ddng mé cac dao cach ly dwoc
thong ké trong Bang 2.

Tong ton hao cong sut tic dung trong toan
mang.

AP=243.06 (kW).

Két qua tinh toan ton that dién ndng cho cac
ché d6 phu tai dugc thdng ké trong Bang 3.

Tonhao=35508+j267,7 ( KVA).

Bdng 2. Cdc chi tiéu ky thudt cua lwoi dién sau khi
toi wu héa vi tri déng mé cdc dao cdch ly.
b0 léch
dién ap
(%)

Tén |Dién
TT|tram/| ap
tén 10 | (kV)

Ppax | TON thit cong
(kW) | sudt (kVA)

1L6471| 22 |20854|122,3 +j101,4| 2,5
2 |L6472| 22 | 9688 | 23,6 +j27,1 | 0,55
3 |L6475| 22 |12616| 95,96 +j86,5 | 1,38
41L0477| 22 | 1845 | 1,2+j2,96 0,14

Bdng 3. Két qud tinh todn cdc ché d phu tdi.

pp| Ché | Umin | AU | 4P 1A C('ﬁfl
do | (kV) | (%) | (kW) | (MWh) Y

déng)

1 |Hien 191 1371392 [355.08 1413026(2,332
trang
Méb

2 21,45 | 2,5 [243.06 967247 |1,596

t6i wu

Nhin vao Bang 3 nhén thay AP & ché do hién
trang la 355,08 (kW) chi phi vé ton that dién nang
véi gid dién binh quan nam 2017 1a 1650d/kWh,
vdy 1 nam Dién lwc Thanh phé Ha Tinh phai chi
phi cho ton thatlwéi 22 kV 1a 2,332 ty dong. Khi da
lwa chon diém phan doan lwdi 22 kV, chi phi ton
that gidm con 1,596 ty dong, tiét kiém dwoc 735,5
triéu dong trén 1 nam.

O’ ché d6 hién trang do6 léch dién ap trong
mang lwdi dién 22 KV twong d6ilom (3,92%) (Pién
lwc Ha Tinh, 2017). Khi tinh toan Iwa chon diém
phan doan trén cac mach vong lwdi 22 kV cia dién
lwc Thanh phé Ha Tinh nhin thay do 1éch dién ap
da dwoc gidm xudng (c6 doé léch dién ap 16n nhat
12 2,5%).

3. Kétluin

Str dung thuat to4n cat vong kin dé tim diém
m& t6i wu, ng dung cho lwdi dién trung ap Thanh
phd Ha Tinh 1am giam d6 1éch dién ap, gidm ton
that dién nang.

b3 xay dwng cac buéc thuc hién thuat toan
catvong tdi wu héa vi tri déng mé cac dao cach ly,
danh gia hiéu qua giam tén that dién ap, cong suit
sau khi ciu truc lwéi dwoc mé mach vong hop ly
hon so véi hién trang ctia né.
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ABSTRACT

Structural optimization of Ha Tinh city medium voltage grid by loop
cutting algoritm

Khoa Quang Dang 1, Tuan Trong Tran 2

1 Faculty of Electricity, Vinh University of Technology Education, Vietnam
2 Office of Supplies Planning, Ha Tinh Electric Company, Vietnam

Apply Loop Cutting Methods to cut the closed loop in the medium voltage grid of Ha Tinh city and
select the optimum opening position in the closed power grids, opened operation . Change currently loop
opening at inappropriate geographic locations. Thereby, adjust the voltage deviation. The main content
of the article is to present the current status of the 22 kV roads; presents the steps of calculating closed -
loop cutting with PSS/ADEPT software. Thereby assessing the calculation results according to the
algorithm and proposing practical applications. The results of calculating and selecting the segmentation
points on the 22 kV loop grid of the Ha Tinh City power electricity using PSS/ADEPT 5.0 software found
that the voltage deviation was reduced (power line with large voltage deviation at most 2.5%).



