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TOM TAT

Ung dung thudt todn cat vong kin Loop Cuttlng Methods, dé cat vong kin lwdi dién trung
dp thanh phé Ha Tinh, lya chon vi tri mé t6i wu trong cdc mang lwéi dién kin van hanh ho.
Khdc phuc hién trang mé mach vong theo cdc vi tri dia Iy khong phit hop. Qua do, diéu chinh
dé léch dién ap. Véi két qua sau khi tinh todn lwa chon dzem phan doan trén cdac mach vong
lwoi 22kV cua dién luc Thanh pho Ha Tinh bang phan mém PSS/ADEPT 5.0 nhdn thay do
léch di¢n ap da dwoc giam xuong (I co do léch dien dp lon nhdt la 2,5%). Noi dung chz’nfz
cua bai bao la trinh bay hién trang két vong cua cac 9 22kV; trinh bay cdc budc tinh todn cat

vong kin bang phan mém PSS/ADEPT. Qua do danh gia két qua tinh todn theo thudt todn va
dé dé xuat itng dung trong thiee tién.

Tir khéa: Cit vong kin; Cdc phwong phap cat vong kin; Diéu chinh do léch dién dp; Ludi
trung dp thanh pho Ha Tinh; phan mém PSS/Adept.

ABSTRACT

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 results of calculating and selecting the segmentation points on the 22kV
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%). The
main content of the article is to present the current status of the 22kV 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.

Keywords: Loop Cutting; Loop Cutting Methods; adjust voltage deviation; Medium voltage
network of Ha Tinh city; PSS/Adept software.

khoa dién déu dong. Hé théng dién phan phoi

1. MO MACH VONG LUA CHQN
PIEM PHAN POAN

1.1 Phwong phip cit vong kin - loop
cutting methods

Phuong phap cit vong kin - loop Cutting
methods - hay con goi 1a phuong phap “m
lan Iugt cac thiét bi déng cit phan doan -
sequential switch opening method” dugc
Shirmohammadi x4y dung va phat trién nim
1989 dugc bat dau véi gia thiét 1a tat ca cac

dién hinh trong truong hop nay 1a mot ludi
mach vong kin. Khi d6 ton that trong ludi
phan phdi mach vong kin sé& 14 nho nhét. Tuy
nhién, do cac nhuoc diém cua ludi mach vong
kin nén ludi phan phéi s& dugc mé mach vong
tao thanh cac Iudi dién hinh tia béng cach mo
cac khoa dién ma dong cong suét chay qua do
1a nho nhat voi gia thiét 1a viéc mé khoa dién
d6 khong gdy mat 6n dinh trong ludi dién.
Sau mdi 1an mé& khod, mot vong s& duoc ho



ra, thuat toan nay dimg lai khi ludi phan phdi
da hoan toan hinh tia [1], [2].

Dua trén co s& phuong phap cat vong kin
— loop cutting methods véi gia thiét 1a tat ca
cac khoa dién déu dong, ludi dién phan phdi
trong truong hop ndy 1a mot ludi bao gdm céc
mach vong kin. Sau mdi lan 1ap mdt khoa dién
s& duoc chon dé mé, mot vong kin s€ dugc hd
ra. Thuat toan nay s€ dung lai khi trong ludi
khong con mach vong kin nao nira.

Tén that trong lu6i phén phdi mach vong
kin 14 nho nhit, nén ludi phan ph01 véan hanh
ho ¢6 phan bé trao luu cong suat gan glong
v6i ludi vong kin s& c6 ton that cong suit nho
nhat. Dya trén c6 sO thudt toan trén trong bai
bao nay phat trién thém nhiing ing dung trong
thiét ké va van hanh luéi dién phan phéi.

Bai toan chon diém hop 1y mé mach vong
¢ thé chia ra 1am hai bai toan 1a [1], [2]:

Bai toan thiét ké, quy hoach: chon diém
hop Iy mé mach vong cua ludi dién phan phoi
trung ap khi thiét ke, quy hoach ludi dién.

Bai toan van hanh: chon cac diém hop 1y
(da dugc thiét ké) dé md mach vong trong qua
trinh van hanh lu¢i di¢n phan phoi trung ap.

Trong bai toan thiét ké, viéc chon diém
dat thiét b1 phan doan duoc lya chon dya trén
do thi phu tai c6 san cua céac phu tai cac ngay
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dién hinh mua kho, ngay dién hinh miia mua.
Tir cac ngay dién hinh d6 chon ra cac gio
dién hinh ma nhu ciu sir dung cong suét cua
cac loai phu tai (phu tai sinh hoat, san Xuét,
thuong mai dich vu ...) c6 phan bd trao luu
cong suét chénh 1éch nhau nhiéu nhét dé tinh
toan trao luu cong sudt tir d6 tinh toan lya
chon céac diém dit cac thiét bi phan doan dé
md mach vong. Bai toan van hanh ho ludi
phan phdi kin khac véi bai toan thiét ké &
chd 13 cic khoa dién di cho trude, do d6
trong bai todn van hanh diém mé mach vong
hop 1y 1a chon trong céc khoa dién cho trude
dé thuc hién thao tac d(’)ng/cét sao cho ton
that cong suit AP bé nhét.

12 GIOI THIEU CHUNG VE PHAN
MEM PSS/ADEPT 5.0

Phan mém PSS/ADEPT 5.0 (Power
System  Simulator/Advanced Distribution
Engineering Productivity Tool) 13 phdn mém
tién ich mo phong hé thong dién va 1a cong
cu phén tich ludi dién phan phdi vai cc chirc
nang sau: Tinh toan trao luu cong suat; Tinh
toan ngén mach tai mot hay nhiéu diém tai;
Phén tich bai toan khoi dong dong co; Téi wu
hoa viéc lap dat tu bu; Bai toan phan tich
song hai; Phdi hop bao vé; Phan tich diém
mo t6i vu (TOPO); Phan tich do tin cay ludi
dién; ...vv. Giao dién chinh nhu hinh 1 [3].
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Hinh 1. Ghi chu giao dién chinh cua chuong trinh PSS/ADEPT 5.0



Tap Chi Khoa Hoc Gido Duc Kj Thudt Sé 53 (07/2019) 3
Truong Dai Hoc Sw Pham Ky Thugt TP. Ho Chi Minh

Main Menu: La chuong trinh don chinh
dung dé€ truy cap tat ca cac chuc nang ung
dung cuia PSS/ADEPT.

Diagram View: La ving thé hién so dd
hé thdng dién bang cic biéu tuong dd hoa,
hay con goi la ving m6 phong hé thong dién.
Ngoai ra, ¢6 thé xem két qua phan tich trong
ving nay.

Progress View: Hién thi tit ca cic thong
bao trong qua trinh chay chuong trinh. Cac
thong bao nay la cac thong diép canh béo
hodc bao 16i vé cac kich hoat da chon, hoac
cic thong digp vé qua trinh phén tich.
Progress View ciing hién thi chi tiét tlen trinh
hoi tu cua bai todn phan bd cong suit, tinh
toan ngan mach va khoi dong dong co.

Status Bar: Thanh trang thai cho biét
cac thong tin trang thai khac nhau khi st
dung PSS/ADEPT.

Equiment List View: La ving xem
danh sach cic thiét bi. Trong d6 muc
Network trinh bay cé thu bac cac thiét bi
trong so d6 mang dién.

Diagram Toolbar: Gém c6 nat chon
Select va cac thiét bi dung dé v& so do hé
thong dién. S dung Diagram Toolbar dé
chon va dat thiét bi vao ding vi tri trong so
d6 mot cach dé dang.

2. LUA CHON PIEM PHAN DPOAN
HOQP LY TRONG CAC MANG DPIEN
MACH VONG THANH PHO HA
TINH

2.1. Hién trang két cAu mach veng cia cac
10 22kV
Céac 16 duong day 22kV duoc lién két

mach vong véi nhau do 1a [3]:

- Lo 471: 1a 10 22kV hién hiru, co6 lién hé
mach vong vé1 10 474 tram 110kV Thach Linh.
- Lo 472: 1a 10 22kV hién hiru, c6 lién hé
mach vong vé1 16 475 tram 110kV Thach Linh.
- Lo 475: 1a 10 22kV hién hiru, c6 lién hé
mach vong véi 16 477 va 484 tram 110kV
Thach Linh.

-Lo 477: 1a 10 22kV hién hiru, co6 lién hé
mach vong véi 10 485, 481 va 471 tram
110kV Thach Linh.

So d6 nodi dién cac 1§ duong day 22kV
duoc thé hién trén hinh veé 3.

Céc 10 duong day 22kV duoc thiét ké xay
dung theo so d6 mach hinh tia (mang hd), cac
16 duong day van hanh doc 1ap voi nhau.

Cac mach vong hién trang ludi dién trung
ap 22 kV Thanh ph6 Ha Tinh duoc phan anh
tong quat nhu thong ké trong bang 1.
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Hinh 2. So do néi dién cdc 16 dwong day 22kV
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Bdng 1. Hién trang két noi mach vong cdc 1o

22kV [3]
STT Mach vong Piém me
hién tai
475E18.1-2 —»2-Dao4 — Dao 4
-13-13-DLL1 — DLL1-60— Dao lién
1 60- 27 — 27 - 472E18.1 (mach vong lac DLL1
gitra 2 16 22kV 475E18.1 va 16 ;
472E18.1)
471E18.1-6 — 6-20 — 20 - 34—
34 -38 —» 38-38.4 — 38.4-DLL2
2 — DLL2-22.11—> 2.211-2.24 Dao lién
— 2.2.4 -2 — 2-475E18.1 (mach lac DLL2
vong gilra 2 10 22kV 471E18.1 va 16
475E18.1)
471E18.1-6 - 6-20 — 20 - 34—
34-38— 38-44 — 44 -52 — 52
3 -59 — 59-59.10— 59.10 — DLL3 Dao lién
— DLL3 -92 — 92-60 — 60- 27 lac DLL3
— 27 - 472E18.1 (mach vong gitra 2
16 22kV 471E18.1 va 16 472E18.1)
471E18.1-6 - 6-20 — 20 - 34—
34-38— 38-44 — 44 -52 — 52
4 —DLL4 —» DLL4 -92 — 92- 60 — Dao lién
60- 27 — 27 - 472E18.1 (mach vong lac DLL4
gitra 2 10 22kV 471E18.1 va 16
472E18.1)
471E18.1-6 - 6-20 — 20 - 34—
34-38— 38-44 — 44 -52 — 52
5 -59 - 59 - 66— 66 — DLL5 — Dao lién
DLL5 - 82 — 82-45 — 45 - lac DLL5
477E18.1 (mach vong gitra 2 10
22kV 471E18.1 va 16 477E18.1)
471E18.1-6 - 6-20 — 20 - 34—
34-38— 38-44 — 44 -448 — Dao lién
6 44.8-DLL6 — DLL6 —45—45- lac DLL6
477E18.1 (mach vong gitra 2 10 i
22kV 471E18.1 va 1o 477E18.1)
475E18.1 -2 — 2 —-Dao 4 — Dao 4
7 -23-23-DLL7 —» DLL1-27 — Dao lién
27 - 472E18.1 (mach vong gira 2 16 lac DLL7
22kV 475E18.1 va 16 472E18.1)

2.2. Tinh toan theo thuat toan cit vong kin

St dung phan mém PSS/ADEPT 5.0 tinh
toan theo thuat toan cat vong kin, tic gia tinh
toan & ché d6 phu tai cuc dai (cong suét tai &
ché do cuc tiéu = 60% cong suét tai & ché do
cuc dai).

Trinh tu tinh toan dugc thuc hién nhu
sau [3]:

Buwéc 1: Pau tién dong hét tat ca cac dao
cach ly trén ludi dién, lac ndy mang ludi dién
van hanh theo ché do mang kin cé nhiéu
ngudn cung cdp. Cho chay chuong trinh sir
dung phan mém PSS/ADEPT, ludng cong
sudt truyén tai trén cac 16 duong diy duoc
thong ké trong bang 2.

Nhan xét: Tir két qua tinh toan, ta nhan
théy réng tai vi tri dat dao cach ly DLLA4, lién
lac giita 2 16 dudng day 471-472 c6 ludng
cong suit chay qua nho nhat. Vi vay ap dung
thuat toan cit vong kin, ta tién hanh mé mach
vong tai vi tri dat dao cach ly nay. Lic nay
cac 10 dudng day van duoc lién két mach
vong vO1 nhau.

Buée 2: Pong tat ca dao cach ly, trir
DLL4. V&1 mach vong cua 4 19, tiép tuc cho
chay chuong trinh da dugc ldp trinh trén
phan mém PSS/ADEPT. Nhu budc 1, ta
cling nhan dugc két qua phan bd cong suit
trén céac 10 duong day trong mach vong nay
(dugc thé hién tuong tu nhu bang 2 ciia budc
1).

Nhén xét: Tir két qua tinh toan, ta nhan
thiy rang tai vi tri dat dao cach ly Switch242
nam gitra 2 nat 82.15 va 82.6 trén 16 duong
day 477 E18.1 ¢6 ludng cong suat chay qua
nho nhit. Vi vay 4p dung thuat toan cat vong
kin, ta tién hanh m& mach vong tai vi tri dat
dao cach ly nay. Liuc nay cac 10 duong day
van dugc lién két mach vong véi nhau.

Budc 3: Mo dao cach ly Switch242 va
DLLA4, tiép tuc cho chay chuong trinh da
dugc lap trinh trén phén mém PSS/ADEPT.
Két qua phan b cong suat trén cac 16 duong
day trong mach vong nay duoc thé hién
tuong tu nhu bang 2 cua budc 1.

Nhén xét: Ttr két qua tinh toan, ta nhan
théy ré'mg tai vi tri dat dao cach ly Switch224
gitra 2 nut 22 va 26 trén 16 duong day 477
E18.1 ¢ ludng cong suit chay qua nhé nhat.
Vi vay é&p dung thuat toan ct vong kin, ta
tién hanh m& mach vong tai vi tri dat dao
cach ly nay. Luc nay 10 duong day 477 E18.1
s€ dugc mo ra khéi mach vong, van hanh &
ché do mang hinh tia va mach vong sé& con lai
3 10 duong day: 471, 472, 475.

Buéc 4: Pong tat ca dao cach ly DLL4;
Switch242; Switch224; (loai bo 10 477 ra
khéi chuong trinh tinh toan).

V61 mach vong cia 3 1 con lai, tiép tuc
cho chay chuong trinh da dugc 1ap trinh trén
phin mém PSS/ADEPT. Két qua phan b
cong suét trén cac 16 duong day trong mach
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vong nay duoc thé hién twong ty nhu bang 2
cua budce 1.

Nhén xét: Tir két qua tinh toan, ta nhan
thdy rang tai vi tri dao cach ly Switch239.1
ndm gifta 2 nat 59 va 59.1 cia 16 dudng day
471 c6 ludng cong suit chay qua nho nhat. Vi
vy 4p dung thuat toan cit vong kin, ta tién
hanh m¢ mach vong tai vi tri dat dao cach ly
nay. Luc nay 3 16 duong ddy con lai van dang
van hanh mach vong: 471, 472, 475.

Buéc 5: Pong tat ca DCL lai (trir dao
cach ly DLL4; Switch242; Switch224;
Switch239.1); loai bo 16 477

V61 mach vong cia 3 19 con lai, tiép tuc
cho chay chuong trinh da dugc 1ap trinh trén
phin mém PSS/ADEPT. Két qua phan b
cong suét trén cac 16 duong day trong mach
vong nay dugc thé hién tuong tu nhu bang 2
cua budce 1.

Nhan xét: Tur két qua tinh toan, ta nhan
thdy rang tai vi tri dat dao cach ly Switch261
nam gitta 2 nut s6 59 va 58 cua 16 duong day
472 c6 ludng cong suat chay qua nho nhat. Vi
vy 4p dung thuat toan cit vong kin, ta tién
hanh m¢ mach vong tai vi tri ddt dao cach ly
nay. Liic ndy 3 160 duong day con lai van dang
van hanh mach vong: 471, 472, 475.

Bing 2. Ludng cong sudt truyén tdi trén cdc
16 dwong day (buoc 1)

tr;z:cdl:lirt‘fai V<!:ét|:hDI§o su(a‘;(t)?l?W) Ghi chu
Buwéc 1: Switch245 718
Dong tat ca DLL2 7914
dao cach ly -
Switch289 -5287
Switch216 7172
Switch273 -7226
DLL5 217
DLL6 1577
Switch265 2972
Switch201 12931
Switch202 12452
Switch203 12156
Switch204 12149
Switch205 11670
Switch206 11446
Switch207 11444
Switch208 10530
Switch209 10050

erian | | suieomy | oniond
Switch210 9835
Switch211 9616
Switch212 9164
Switch213 8473
Switch214 8260
Switch215 7384
Switch217 9631
Switch218 9065
Switch219 2011
Switch230.0 5528
Switch230 5171
Switch232 4117
Switch234 4116
Switch236 3619
Switch237 2930
Switch258 6159
Switch252 3602
Switch280 12237
Switch281 7102
Switch288 -4987
Switch279 9101
Switch278 -8887
Switch277 8187
Switch276 -8186
Switch275 7569
Switch274 7228
Switch246 803
Switch247 803
Switch221 -476
Switch222 -476
Switch223 -136
Switch229 986
Switch228 561
Switch227 561
Switch226 348
Switch225 348
Switch224 136
Switch282 7100
Switch283 6885
Switch284 6459
Switch285 6118
Switch286 4944
DLL7 -6035
Switch248 -83
Switch249 -559
Switch250 -899
Switch251 -1324
Switch238 2717
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e it | ‘when | subcoow | Ohend
Switch239 1680
Switch240 906
Switch241 430
Switch243 -293
Switch242 5
Switch231 5106
Switch235 3775
DLL4 2 Nhé nhét
Switch244 505
Switch220 1279
Switch239.1 -774
Switch253 3892
Switch254 5142
Switch255 5439
Switch256 5805
Switch259 6300
Switch260 6513
Switch262 1781
Switch261 1781
Switch263 2121
Switch264 2488
Switch266 4274
Switch267 4276
Switch268 10865
Switch269 11777
Switch270 12887
Switch271 12887
DLL1 4944

Buéc 6: Pong tit ca DCL lai (trir dao
cach ly DLL4; Switch242; Switch224;
Switch239.1; Switch261); loai bd 16 477

Vi mach vong cua 3 19 con lai, tiép tuc
cho chay chuong trinh da dugc 1ap trinh trén
phin mém PSS/ADEPT. Két qua phin bd
cong sudt trén cac 16 dudng ddy trong mach
vong nay thé hién twong tu bang 2 cua budc 1.

Nhén xét: Tur két qua tinh toan, ta nhan
thay rang tai vi tri déat dao cach ly Switch273
nam gitta 2 nat s6 38 va | cua 1o duong day
472 ¢6 ludng cong suat chay qua nho nhit.
Vi vay ap dung thuit toan cit vong kin, ta
tién hanh m& mach vong tai vi tri dat dao
cach ly nay. Lac nay 10 duong day 471 da
dugc tach ra khdi mach vong, van hanh doc
lap, 2 16 duong day con lai van dang van
hanh mach vong: 472, 475.

Buée 7: Pong tit ca DCL lai (trir dao
cach ly DLL4; Switch242; Switch224;
Switch239.1; Switch261; Switch273); loai bd
16477, 471

V61 mach vong cia 2 1 con lai, tiép tuc
cho chay chuong trinh da dugc 1ap trinh trén
phin mém PSS/ADEPT. Két qua phan b
cong suit trén cac 16 duong day trong mach
vong nay dugc thé hién tuong ty nhu bang 2
cua budc 1.

Nhén xét: Tur két qua tinh toan, ta nhan
thay rang tai vi tri dat dao cach ly Switch288
nam giira 2 nat s6 2 va 131 caa 16 dudng day
475 c6 ludng cong suat chay qua nho nhat.
Vi vay ap dung thuat toan cit vong kin, ta
tién hanh m& mach vong tai vi tri ddt dao
cach ly ndy. Lic nay tit ca cac 10 duong day
déu duge tach ra khoéi mach vong va van
hanh doc lap.

2.3. Panh gia két qua tinh toan theo thuét
toan cit vong kin

Céc chi tiéu k¥ thudt cia mang ludi dién
sau khi t6i wu héa vi tri doéng mé cac dao
cach ly dugc thong ké trong bang 3.

Bdng 3. Cac chi tiéu ky thudt cua mang luoi
dién sau khi t6i wu héa vi tri dong mo cac

dao cach ly
Ten 1 bign | Poa Ton thét D0 léch
T e || qawy | congsuit | aindp
1 [Lo471| 22 | 20854 | 1223 +101,4 2,5
2 |L6472| 22 | 9688 | 23,6+j27,1 0,55
3 |Lo475| 22 | 12616 | 9596 +i86,5 1,38
4 |Lo477| 22 | 1845 | 1,2+j2,96 0,14

Téng ton hao cong suit tac dung trong
toan mang: AP=243.06(kW).

Két qua tinh toan ton that dién nang cho
cac cheé do phu tai thong keé trong bang 4.

Tonhao=355,08+j267,7(KVA)
Bing 4. Két qua tinh todn cdc ché @ phu tdi

| umin AP AA C.AA
Ché do AU% o
(kv) (kW) | (MWh) | (Ty déng)
Hién trang | 21,137 | 3,92 | 355.08 | 1413026 2,332
M@ téi wu 21,45 2,5 |243.06 | 967247 1,596
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Nhin vio bang 4 nhan thiy AP & ché do
hién trang 13 355,08 (kW) chi phi vé ton that
dién nang voéi gid dién binh quan nam 2017
la 1650d/kWh nhu vay 1 nam BDién luc
Thanh phé Ha Tinh phai chi phi cho ton that
lu6i 22kV 13 2,332 ty dong. Sau khi di lua
chon diém phéan doan ludi 22kV, chi phi ton
that giam con 1,596 ty dong, tiét kiém duoc
735,5 triéu déng trén 1 nam.

O ché do hién trang do léch dién ap
trong mang ludi dién 22kV twong ddi 16n
(3,92%). Sau khi tinh toan lya chon diém
phén doan trén cadc mach vong ludi 22kV cua
dién lyc Thanh phé Ha Tinh bang phin mém
PSS/ADEPT 5.0 nhén thdy d¢ léch dién ap

da dwgc gidgm xudng (16 c6 do léch dién 4p
16n nhét 13 2,5%).

3. KET LUAN

Ap dung chwong trinh may tinh
PSS/ADEPT phuc vu tinh toan va phan tich
cac thong sb cua ludi, toi vu hoa ciu tric cia
lu6i dién trung 4p Thanh phd Ha Tinh la
hoan toan phu hop.

ba xay dung cac budc thuc hién thuat
toan cat vong toi wu hoa vi tri déng mé cac
dao cach ly, danh gia hiéu qua giam ton that
dién 4p, cong suét sau khi cdu trac lugi duge
md mach vong hop 1y hon so v6i hién trang
cua no.
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