TAP CHi KHOA HOC VA CONG NGHE NANG LUQONG - TRUONG DAI HOC PIEN LUC
(ISSN: 1859 - 4557)

TAI CAU HINH LUGI DIEN PHAN PHOI V01 HAM MUC TIEU GIAM TON THAT DIEN
NANG CO XET DEN CHI PHi DPONG/MO

RECONFIGURING THE DISTRIBUTION POWER GRID WITH THE OBJECTIVE
FUNCTION OF REDUCING POWER LOSS CONSIDERING OPEN/CLOSE COSTS

Truong Viét Anh', Nguyén Tung Linh?", Lé Hai Ping®
Trudng Dai hoc Su’ pham K§ thut TP H6 Chi Minh, 2Trudng Dai hoc Dién luc, 3Trudng Dién luc Ca Mau,
Ngay nhan bai: 09/11/2023, Ngay chdp nhan dang: 29/12/2023, Phan bién: TS. bBao Thi Mai Phuaong

Tém tit:

Tai c8u hinh Iudi dién phan phdi la bai toan nham tim phuong thic van hanh t6i uu véi cdc ham muc
tiéu khac nhau. Trong bai bdo nay dé& xudt phuong phap st dung giai thuét thich hgp nham tim ra
céc cdu hinh ludi dién thay ddi véi Igi nhudn cla phuong an khi ton that dién nang la bé nhéat I16n
hon chi phi van hanh déng/mé cac khoa dién trén cac thiét bi dong cit. Phucng phap dé xuét dugc
kiém tra trén Ui dién mau IEEE — 33 ndt va thuc hién trén cac kich ban kiém tra khdc nhau. Viéc
két hgp cong cu loadflow clia phan mém PSS/ADEPT va code Matlab cla thuat toan véi ham muc
tiéu chi phi bé nhat dat hiéu qua va c6 do tin cay. Phuong phap dé xuat da cho thdy hiéu qua trong
mot ngay nham mang lai Igi ich cho cdng ty quan ly IuGi dién va nganh dién.

T khoéa:
Hé thdng dién phan phdi, téi cdu hinh Iudi dién phan phdi, tdn that dién nang, do thi phu tai, chi
sO NPV.

Abstract:

The reconfiguration of the electrical distribution network is a problem aimed at finding the optimal
operating method with various objective functions. In this study, the paper proposes a method using
suitable algorithms to find electrical grid configurations that change with the profitability of the
solution when the electrical energy loss is minimally greater than the operating cost of
opening/closing the electrical switches on the switching devices. The proposed method was tested
on the IEEE-33 node sample distribution network and implemented on various test cases. The
combination of the loadflow tool of PSS/ADEPT software and Matlab code of the algorithm with the
objective function of minimal cost proved to be effective and reliable. The proposed method has
shown its effectiveness in a day to bring benefits to the electrical grid management company and
the power industry.
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1. GIOI THIEU kha ning d6ng cat nhiéu lan trong thoi
Lu6i dién phan phdi hién nay khong c6  gian khao sat do chi chi chuyén tai qua

S6 33 99



TAP CHi KHOA HOC VA CONG NGHE NANG LUQONG - TRUONG DAI HOC PIEN LUC

(ISSN: 1859 - 4557)

I6n so véi muc giam ton that niang luong.
Dé giam chi phi van hanh va tranh gay
mat dién khi chuyén tai trong luéi dién
phan phéi, cac diéu do vién chi cho phép
thay ddi cdu tric ludi dién khi that can
thiét v&i muc tiéu nhu: giam ton that dién
nang toan hé théng, chdng qua tai trén cac
nhanh cta ludi dién, tai ciu trac dé khoi
phuc luéi dién phan phdi sau su cd...
Nhung véi muc tiéu giam tén that dién
ning cta ludi dién phan phéi duoc nghién
ctu va xem xét phai phu hop vai chi phi
van hanh trén ludi dién phan phdi [1].

Vi vy, muc tiéu diéu khién lugi dién
trong truong hop nay la: Xac dinh cau
trac ludi dién thay d6i trong thoi gian
khao sat nham dé ton that nang luong AA
la bé nhat nhung phai xem xét loi nhuan
khi giam ton that phai 16n hon chi phi van
hanh khi chuyén doi cac khéa dién thay
d6i cau hinh ludi dién. Thoi gian khao sét
c6 thé 1a trong 1 ngay, trong tuan, trong
thang, trong mua. Pay chinh 14 1y do xuat
hién bai ton tai cdu hinh lugi trong van
hanh lugi dién phan phéi. Pa co nhiéu
nghién ciru giai quyét bai toan nay [6]-[9]
nhung nghién cuu cia Taleski [4] dugc
xem 1a ddy da hon ca. Tuy nhién, giai
thuat cua Taleski con qué phuc tap trong
viéc cong don dd thi dé tinh do giam AA
cho méi vong lap do st dung giai thuat
giam AP cua Civanlar [5]. St dung giai
thuat nay, nghién ciru dé xuat 4p dung cho
ham muc tiéu c6 xét dén chi phi dong/mo
cac khoa (duoc gia thiét 1a chi phi khau
hao trong vong doi hoat dong cua thiét
bi). Ham muc tiéu cua bai toan bao gom
chi phi giam tén that dién ning va chi phi

dong/mé cac khoa va cac diéu kién ky
thuat vé dién ap, dong dién cho phép
trong van hanh luéi dién phan phdi
hinh tia.

Bai bao nay nham giai quyét bai toan tai
c4u hinh luéi dién phan phdi véi muc tiéu
giam ton thit ning lwong cua ludi dién
v6i cu hinh lué6i dién thay doi theo thoi
gian c6 xét dén ham loi nhuan F, véi thoa
man vé loi nhuan thu dugc so véi chi phi
van hanh cac khoa dién trén ludi dién
phan phéi.

2. MO HINH TOAN HOC

Dé giai bai toan két hop chi phi van hanh
bé nhat véi tai cau trac ludi dé co AA bé
nhat trong ludi dién phan phdi. Céc
nghién ctu c6 thé dugc chia thanh ba
nhém chinh: Nhém thi nhat st dung cac
phuong phap giai tich, nhom tha hai st
dung céc giai thuat Heuristics, nhom thu
ba sir dung céac thuat toan Metaheuristics
[1]-[3]. Trong cac phuong phap st dung
giai thuat Heuristic két hop giai thuat ti
vu va giai thuat thuan Heuristic mang
hiéu qua cao vi d& tim dugc ciu trac lugi
t6i wu. Ky thuat doi nhanh cia Merlin &
Back, hay giai thuat Cinanlar la nhiing
nghién ciru dién hinh.

Xay dung ham muyc tiéu giam tén that co
xét dén chi phi dong/mé duoc thuc hién:
Xét ludi dién phan phdi don gian va chiéu
duong dugc chon 1a nguoc chiéu kim
ddng hd nhu Hinh 1. Néu khoa dién MN
dong, lugi dién phan phdi dang & trang
thai van hanh kiéu mach vong. Goi dong
dién trén cac nhanh tha i la I; (i=1...n).
Khi mé khéa MN, néu gia thiét dong dién
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trén cac nhanh thugc OM giam di mot
luong Iy, thi dong dién trén cac nhéanh
thuoc ON sé tang 1én mot luong la Iyn.
Khi d6, ham ton thit cong suat tac dung
AP cho luéi dién kin va cho ludi dién ho
cua ludi dién phan phéi duoc viét tai biéu
thie (1) va biéu thic (2). Tén hao cong
Suat cua ludi dién phan phdi truéc khi tai
c4u hinh luéi:

f n
AP = 3. Rilf + Runlfn +

o (CID?R (1)
APPY = 37 com Rilli = Imn)? +
ZIENOR (I + IMN)2 (2)
APKIN = ZiEOM RilZ + RynIEn +
n
ZieNo(_I')ZR' ®3)
hé _ 2
ApPhe ZleomR (I — Iyn)? +
ZIENOR (I + IMN)2 (4)
0
I | Ay B €y
| | | o |
-
Y 7
-t
h M H

Hinh 1. Lwéi dién phan phéi kin va hé
So sanh tén that cong suét tac dung cua
lugi dién phan phdi van hanh mach vong
va van hanh hg duoc biéu dién theo biéu
thuc (2) [14]. Xét vong 1:
APho — Apkin = yiZh Ri(17 — 21y ]; +
IMN) + Yieno Ri(If + ZIMNI +1I3n) —
1ENO R 12

icomRilf — RunIfin —

= YiEdmRi(—2LIvn + i) +
ieNo Ri(2Lilmn + Ifin) — Rmnlfn +

RunIfn — Rmnlfin
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IMN(Z I=omRi + Ry + ZiERo R;) —

2Iyn (Tigdm Rili + RunIun — ZieRo Rili)
Hay:
APhO Apkin —
L
IMNR Ny ZIMN(ZEOM Rili + RynImn —
1€NO R [ )

2Iun (ZIESM Rili + Runlvn — Zigno Ril;)=0

Trong d6: Run™ 1a téng dién tré céc
nhénh trong vong kin MN.

Mt khac, do phan bé cong suat trén ludi
dién phan phdéi mach ho, dong dién trén
cac nhanh khdng phu thudc vao tong tro
cua nhanh cua ludi dién phan phdi ma chi
phu thudc vao cdng suat tiéu thy tai cac
phu tai. Vay co thé gia thiét rang ton tai
mot ludi dién phan phdi co tong tré nhanh
thuan tré vin dam bao ton hao cdng suat
tac dung nhu ludi dién phan phéi thong
thuong va duogc tinh (5) [13]. Do d6, khi
dong khoa dién trén nhanh MN cua ludi
dién phan phdi nay, theo dinh luat K2
[15] thi:

YicomRili FRynlpy — Zieno iRi =0 (5)
Vi vay:
APNY — APKIn =12\ Rjoop = &> 0 =>
AP > Apkin (6)
M7 M8 Mo
.
. s
oF L 4 & & - E
M M13 M14 M15 M16 i
@ @ g ‘
M1 M2 M3 w4 M5

Hinh 2. Lwé&i dién phan phdi mét ngudn
va hai vong don
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Khi xét lu6i dién phan phdi c6 1 ngudn va
2 vong kin nhu Hinh 2 thi trong pham vi
cua bai bdo, muc tiéu cua tai ciu hinh Ia
tim ra cac cdu trac ludi dién van hanh
thay ddi theo d6 thi phuy tai ma c6 ham lgi
nhuan 1a 16n nhat ma khdng vi pham cac
rang budc vé dong dién, dién ap, sé khoa
thay d6i... Xét mot ludi dién phan phéi
téng quat nhu Hinh 2, ton thit cong suat
cua ludi dién la:

Xét vong thtr 1: Khi thay d6i khoa trong
mot vong kin thi sé& tao ra nhiéu cau hinh
khac nhau:

= Gia s khi thay d6i khéa dé c6 cau
hinh luéi dién phan phéi thir 1 thi tén that
cua ludi dién phan phdi thi s& tuwong
tng: AP, ™ — APKIM = 2R ..

* Gia s khi thay d6i khéa dé c6 cau
hinh Iuéi dién phan phdi thir 2 thi ton that
cia ludi dién phan phdi thi s& tuwong
ng: AP,"® — APMI™ = 2R 1.

= Tuong ty khi thay dbi khoa dé c6 cau
hinh luéi dién phan phéi thi i thi ton that
cua ludi dién phan phdi thi s& tuwong
tng: AR — APKIM = IZR | 4p.

Nhu vay: Cau hinh thtr 1 va cau hinh tha
2 c6 su chénh léch nhau vé tén hao cong
sudt: AP — AP, = (12 — I3)Ro0p.

Hay n6i cach khac: Ton that dién nang la

AA; — AA; = Rygop 2t (15— 13;) =
i=1 ti (APyj — APy;) (7)

Do mdi loai khéa dién c6 co cau dong cat
khac nhau va thuong nam cach xa nhau
vé dia ly nén s& mat thoi gian thuc hién
chuyén dbi (déng/mo) cac khoa dién

trong khi tai cau hinh ludi va day 1a phan
viéc chiém phan Ion thoi gian va chi phi
van hanh, vi vay can duoc quan tdm bang
cach cuc tiéu sb lan chuyén khoa so voi
cau hinh vén hanh binh thuong. S6 lan
chuyén khoa déng/ mé so véi cau trdc
luéi ban dau khi thuc hién tai ciu trac
duoc xac dinh bang biéu thic:

Ham muc tiéu:
F= C(AAl - AAZ) - (Cclose + Copen)

F= C(E?:lti(Apli - APZi)) - (Cclose +
Copen) (7)
Trong do:

c: Gia tién dién;

Celose: Chi phi déng khoa khi chuyén doi
khoa;

Copen: Chi phi khi mo khoa khi chuyén
khéa.

Nhu vy, ham muc tiéu can cuc tiéu trong
qua trinh tai cau hinh ludi dién dién gom
c4c thanh phan:

F= C(Z?:lti(Apli - APZi)) - (Cclose +
Copen)

Hay:

F=c(Zf, (135 — 15)Reoop) —
(Cclose + Copen) (8)

O day, voi ham loi nhuan (7) hay (8) c6
thé duoc tinh toan va quy doi cho pha hop
V6i qué trinh tinh toan phan bé cong suat
trong ludi dién phan phdi. Tir cong thirc
(8) v&i ham chi phi bé nhit thi dong nghia
viéc thoa man la F>0, khi d6 s€ nhan
duoc cau hinh lusi méi véi do léch vé ton
that dién nang 16n hon chi phi thay doi
cac khoa dién dé c6 ciu hinh méi. Khi
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F<0 c6 nghia 1a chi phi chuyén khoa I6n
hon lwong dién ning tiét kiém dugc. Khi
lya chon phuong an cdu hinh méi ddng
thoi phai théa man cac diéu Kkién rang
budc trong hé théng nhu dong dién, dién
4p. Phuong phap dé xuit dé giai bai toan
t6i wu voi ham muc tiéu (8) va cac diéu
kién dam bao vé dién ap, dong dién trén
ludi phan phéi.

(ISSN: 1859 - 4557)

3. PHUONG PHAP BE XUAT TiM CAU
HINH TOI WU VO'I HAM MUC TIEU
Phuong phép d& xuét dugc trinh bay trong
so do giai thuat bang cach &p dung k¥ thuat
d6i nhanh, duoc trinh bay trong Hinh 3.
Céc budc caa giai thuat cho thiy rang viéc
xac dinh cu hinh thay d6i theo phu tai tai
cac thoi diém khéac nhau dé dat muc tiéu 1a
chi phi bé nhat c6 thé thuc hién bang ky
thuat trao d6i nhanh, cu thé nhu sau:

Xéc dinh vong kin ¢6 chira khéa mé ban dau

Thay thé cac khoa dang md trong vong kin bang
mot khoa khac dé tao thanh mot cau hinh mgi

Giai bai toan phan bb coéng suit tinh toAn ham muc tiéu vdi chi phi 1a bé nhat

v

ii=1

ol

L 4

ji=1

1

Thay dbi khéa dién dang mé thit j trong cdu hinh ban dau thir i biang cac vong kin tuong Gng

L 2

Giai bai toan phan bb coéng sudt tinh toan ham muc tiéu vdi chi phi 1a bé nhat

v

Xac dinh cau hinh c6 ham muc tiéu tot nhat khi thay d6i khéa mé thir j bang cac khoa

trong vong kin tuong img

Thay thé va cap nhat ciu hinh t&t nhét

L 2

ji=j+l

j> s6 khoa mé ban diu

Sai

[ = i+1

DPung

i> s6 cdu hinh khoi phu ban dau

Sai

I Xuét két qua t&t nhat I

Hinh 3. So’ db thuat toan cho ham muc tiéu giam tén that két hop t6i wu chi phi dong/mé
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Cac budc thuc hién nhu sau:

Budc 1: Xac dinh vong kin co6 chia khoa
mo& ban dau & ciu hinh van hanh binh
thuong.

Buéc 2: Thay thé khéa dang mé trong
vong kin bang mot khoa khac trong vong
kin, dé tao cac cdu hinh c6 thé khdi phuc
ban dau.

Budc 3: Giai bai toan phan b cong suit,
tinh todn ham muc tiéu: chi phi bé nhét,
chbng qua tai, rang budc vé dién ap.

Budgc 4: Xét ting cau hinh i khéi phuc
ban dau.

Budc 5: Xét ting khoa dién j trong céu
hinh khdi phyc ban dau dang xét.

Budc 6: Thay khéa dién dang xét bang
cac khoa di¢n trong vong kin tuong tng.
Budc 7: Giai bai toan phan b cong suat,
tinh toan ham muc tiéu: chi phi bé nhat,
chéng qua tai, rang budc vé dién ap.

Buéc 8: Xac dinh cau hinh c6 ham muc
tiéu t6t nhat khi thay khoa mé bang cac
khoa ¢ vong kin twong Uing.

Budc 9: Cap nhat cdu hinh cdu hinh khoi
phuc ban dau dang xét bang ciu hinh lya
chon tbt nhét khi thay doi khoa dién.

Budce 10: Thay thé va cap nhat cu hinh
t6t nhat c6 lua chon.

Budc 11: Lap lai bude 7 cho dén khi cac

khoa dién trong ciu hinh lya chon ban
dau dang xét duoc thay thé hét.

Budc 12: Liap lai bude 6 cho dén khi cac
cau hinh lya chon ban dau duoc xét hét.
Budc 13: Xuat két qua 1a cau hinh tét
nhat.

4. KET QUA MO PHONG

M6 phong trén ludi dién c¢d 1 vong Kin
nhu Hinh 4 gom 7 khoa dién 1a: 2-3; 4-5;
6-7; 8-9; 10-11; 12-13; 13-14. Vi dién
tré cac nhanh 1a 0.15 Q va céc phu tai tai
cacnut 3,5, 7,9, 11, 13 nhu Hinh 5.

Hinh 4. Mang 1 nguén c6 7 nhanh

PO thi phy tai
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Hinh 5. D thi phu tai P (kW), Q(kVar)

O diéu kién van hanh binh thuong thi cé
khoa 8-9 1a mg. Pé tim ciu hinh téi uu
cho tung giai doan van hanh cua ludi
dién.

= Tinh phan b cdng suét cac vong kin:
tim ra nhanh c6 ton that cong suat 1a bé
nhit, xac dinh duoc khda m& caa nhanh
do trong vong kin.
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+ O giai doan 1: khi tinh toan trong 10 gi&
thi khdéa m¢ la 8-9 nhu Hinh 6.

Hinh 6. C4u hinh lwéi & giai doan 1

+ O giai doan 2: khi tinh toan trong 6 gid
thi khéa m¢ la 10-11 nhu Hinh 7.

ot

@ 4 = 8

3 119 119
120 b7
\ 5 119
119
2
120 ¢
@2—ein ® g
1
® 119
\ 12 1 10
1 119 119 119 o
4
118 ¥ 119
@ o —
£ - N

Hinh 7. C4u hinh lwéi & giai doan 2

+ O giai doan 3: khi tinh toan trong 8 gio
thi khdéa m¢é la 8-9 nhu Hinh 8.
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2 fa s
‘
n £,

a . = LY =

i *— * = 7

. fh 5
" - e i ——
~

Hinh 8. C4u hinh lwéi & giai doan 3

+ Khi tinh toan sir dung TOPO sir dung
cdng suat trung binh thi khéa ma 8-9 nhu
Hinh 9.

120
i 134 "
LIRED
12 11 10
13 ) 120 119 119
120 == i = . 119
- < <
Hinh 9. C4u hinh Iwéi khi tinh c6ng suét

trung binh

Nhu vay, ¢6 2 lan chuyén khoa trong 2
giai doan: Giai doan 1: van hanh ludi dién
vai khda mo la 8-9. Giai doan 2: van hanh
ludi dién véi khda mo 1a 10-11 va dong
khda 8-9. Giai doan 3: van hanh lu6i dién
véi khéa mo la 8-9 va dong khoda 10-11.

Bang 1. Théng sé sau khi tinh toan

) . I (A) 1%t
Nut Khoa

0-10h | 10-16h | 16-24h | 0-10h | 10-16h | 16-24h
Linel | 3;4 4-5 63 93 63 39690 | 51894 | 31752
Line2 | 5;6 6-7 53 82 17 28090 | 40344 2312
Line3| 7;8 8-9 18 47 8 3240 13254 512
Line4 | 9;10 | 10-11 25 11 22 6250 726 3872
Line5 | 11;12 | 12-13 51 52 47 26010 | 16224 | 17672
Line7 | 1;2 2-3 79 108 117 62410 | 69984 | 109512
Line6 | 1,14 | 13-14 56 115 52 31360 | 79350 | 21632
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Do léch tong ton that cong suat gitta cau

hinh dang van hanh va cu hinh méi c6

chénh léch 1a 16n nhat, gom cé 2 phan: Z”: (Pt —I2t)R.. = (726 - 512) x 7 x
1iti 2i i LOOP — -

+ Khi ciu hinh 1 chuyén sang cau hinh 2: =

n

D (5t =15t R oo = (3240 — 726) x 7

i=1

x 0.15Q =2639.7 Wh

+ Khi c4u hinh 2 chuyén sang cau hinh 3:

0.15 Q=224.7 Wh

Twr ham loi nhuan F ¢6 nhan xét Bang 2:

Bang 2. Cac trwong hop chia do thi phu tai chuyén khoa theo théi gian

Giai | Khoa | Gia chuyén | Loinhuin khi giam Van hanh
doan | mé& khoéa ton that dién ning
(Copen+CcIose) < 2 2
Z (Iliti - IZiti) RLOOP
i=1
1 8-9 0 0 Khong chuyén khoa
Gia cao 2639.7 x ¢ Khong nén chuyén khéa
Gi& binh 2639.7 x ¢ Xem xét gia tién dién c (gia tién
2 |10-11 | thuodng ' dién) va gia chuyén khoa dé lya chon
Gia thap 2639.7 x C Chon chuyén khoa
Gia cao 224.7x¢c Khong nén chuyén khéa
Gi& binh 2207 % Xem xét gia tién dién c (gia tién
3 8-9 thuong ' dién) va gia chuyén khoa dé lwa chon
Gia thap 2247 x C Chon chuyén khoa
Tuong quan giita loi nhuan va s lan chuyén khoa
4
5
& 3
< 4
% 2 3 Loi nhuan 3
§' 2 4 2 Lgi nhuan 2
1 3 ,
1 2 Lgi nhuan 1
1
nl n2 n3 n4 n5
SO LAN CHUYEN KHOA
Hinh 10. Twong quan gitka lgi nhuan va sé 1an chuyén khoa
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Viéc chap nhan chuyén khoa hay khéng
chuyén khoa phu thudc vao ham loi nhuan
thu duoc F. Trong thyc té thi phan I6n
phu thudc vao: thoi gian chuyén khda, chi
phi chuyén khda (gdm mé khoa va dong
khoa)...

Nhu vdy, dé c6 cdu hinh lu6i dién méi
can phai xem xét sé lan chuyén khéa n
nhu sau:
n
2 2
Czti(lli - Izi) RLOOP
_ =

n=
(Cclose + C

10
) (10)
Nhan xét: Dya vao ham muc tiéu khi van
hanh thay d6i dong/ mé cac khoa dién thi
phai xem xét ham lgi nhuan khi giam
dugc ton that dién nang trong mot thoi
gian chuyén khoa. Tir 40, so sanh véi chi
phi dong m¢ cac khoa dién dé dua ra
quyét dinh cho phép thay d6i cau hinh
ludi moi hay khong, nhu dugc trinh bay ¢
Bang 2 vai cac khoa chuyén co6 C1-C2>0
thi chap nhan chuyén khda, néu C1-C2<0
thi khong chap nhan chuyén khoa tuc 1a
gitr nguyén cac khoa m¢ trude d6. Tuy
nhién viéc chuyén khoa hay khong ciing
con phu thudc vao ham loi nhuan (10) vé
s6 lan chuyén khoa.

Trong Hinh 10 nhan thiy khong phai giai
doan nao ciing co thé chuyén khoa dé
thay d6i cau hinh, tiy thudc vao lgi nhuan
ma xem xét cau hinh d6 c6 thé dugc cau
hinh lai hay khong, tac thoa man loi
nhuan chi phi tiét kiém do tén thit dién
nang 16n hon chi phi chuyén khéa. Nhu
vay, phai xem xét lgi nhuan khi chap nhan
chuyén khoa va ciing xem xét cac diéu
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kién rang budc khac nhu dong dién, dién
ap...

Tuong ty Xét ludi dién mang 1 ngudn, 33
n{t tai Hinh 11 12 mot ludi dién phan phoi
don gian do Baran lan dau tién dé xuat dé
kiém tra giai thuat cua minh. C6 rat nhiéu
tac gia da sur dung ludi dién mau nay lam
vi du dé kiém chimg d6 chinh xé4c giai
thuat va duoc xem mang 1 nguén - 33 nit
mau cua IEEE. Hé théng phan phdi 33
nGt, bao gém 37 nhanh, 32 phan doan
chuyén mach va 5 khoa dién cua Baran
[10-12].

Hinh 11. Lwé&i dién 33 nit

Ludi gom ¢6 5 mach vong bao gom:
Vong 1=[23456718 19 20 33].
Vong 2 = [9 10 11 12 13 14 34].

Vong3=[2345678910 11 18 19 20
21 35].

Vong 4 =[6789101112 13141516
17 25 26 27 28 29 30 31 32 36].

Vong 5=[345 222324252627 28 37].
Gia st khi chuyén khoa, dién &p nho nhat
cho phép Vmin = 0.9 p.u. va khdong co
duong day nao bi qua tai hay Max(1/1max)
< 1.0 véi cuong d6 dong dién cho phép
trén mdi nhanh biang nhau va bang 255A.
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Két qua md phong qua cac budc duoC  %amax A
téng hop trong Bang 1. 104 o —|—|_
% Pmax & %% | sinh hoat " -L - C
10 j—L 06 |
|
0.8 ¢ong nghig 04 I
1 g nghiép Léa_r{;;_ngﬁép_'
06 02 4
sinh hoat
04 | o T T T T T | b__
4 8 12 16 20 24 gio
02 4
Hinh 12. D6 thi phu tai P(t)% theo Pmax va Q(t)%
0 4 8 1 16 20 2% :iiv theo Qmax
Bang 3. Cac khéa mé khi str dung cau hinh & cac giai doan
TOPO
Giai Giai Giai Giai Giai Giai Giai Giai (AAmin
doan | doan 1 | doan 2 | doan 3 | doan 4 | doan 5 | doan 6 | doan 7 khéng
chuyén tai)
29-28; 29-28; | 29-28; | 29-28; | 29-28; | 29-28; | 29-28; 29-28;
Céac 14-15; 14-15; | 14-15; | 14-15; | 14-15; | 14-15; 14-15; 14-15;
khoa 7-8; 7-8; 7-8; 7-8; 7-8; 7-8; 7-8; 7-8;
mo 9-10; 9-10; 9-10; 9-10; 9-10; 9-10; 9-10; 9-10;
17-18 31-32 31-32 31-32 31-32 31-32 31-32 32-33

Nhan, xét: Vai dac tinh tai nhu Hinh 12 ta
cé két qua tinh toan nhu Bang 3 nhan
thay:

= Khi sir dung TOPO cho két qua toi wu
cua cdng suat trung binh tuwong (ng cac
khoa mo la 29-28; 14-15; 7-8; 9-10;
32-33.

= Khi tinh toén ti uru & giai doan 1 c6 cac
khoa mo: 29-28; 14-15; 7-8; 9-10; 17-18.

= Con tu giai doan 2 dén giai doan 7 coi
nhu khong doi va chon cac khoa mo 29-
28; 14-15; 7-8; 9-10; 31-32.

Nhu vay s€ van hanh nhu sau: khi thay
ddi khoa dién tur 29-28; 14-15; 7-8; 9-10;
31-32 thanh 29-28; 14-15; 7-8; 9-10;
17-18 thi c6 loi nhuan la: (405-5)*21.R
(KWh).

Tuong tng Véi s6 1an chuyén khoa n 1a:

=S 2 (113 R oop _ (405-5)cRy o0p
(Cclose+copen) (Cclose+copen) |

neN

O day, ta c6 1 1an chuyén khéa (mé khoa
va dong khoa), dugc thé hién ¢ Bang 4:

Bang 4. Cac khéa mé Iwa chon khi stv dung cau hinh & cac giai doan

Gid chuyén khéa |  Lei nhuan khi
STT| (Copen* Coiose) | giim ton that di¢n | n e N Van hanh
(VND) nang (VND)
. 2x | 630x10°, gid dién nzzofg E;fylﬁ b h?gﬁy%})lgl)?azsgg
(400+400)x10 1500 VNB =0 | 14-15: 7-8: 9-10; 32-33
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Gia chuyén khéa Loi nhuén khi

4500 VNDb

STT| (Copen+ Coiose) | giém ton thatdién | ne N Van hanh
(VND) ning (VND)
Chon n=1
L.=1890-2x700=490< 630.
3 ., aen n:1,35
2| 2x(350+350)x10° | 199010 g dién | ) Chonn=0 5 1=630

n=1 | Khong nén chuyén khéa (Giir
nguyén cdu hinh TOPO): 29-28;
14-15; 7-8; 9-10; 32-33

2x (300+300) | 1890x10°% gié dién

Chon n=1

L=1890-4x300 = 690>630

Vén hanh 2 giai doan:

n=1,57 | 1. Tur giai doan 2-7: vin hanh m&
=> cac khoéa 29-28; 14-15; 7-8;9-10;

x10° 4500 VND

x10° 4500 VND =1 | 3130

2. Giai doan 1: van hanh cac
khoa mo: 29-28; 14-15; 7-8;
9-10; 17-18.
Chon n=2
L.=1890-2x4x200 = 290<630
Chon n=1
L=1890 - 4x200 = 1090<630

4 | 2x(200+200) | 1890x10°, gid dién ”::2;36 Vén hanh 2 giai doan:

1. Twr giai doan 2-7: van hanh mo
N=2 | c4c khoa 29-28; 14-15; 7-8;9-10;
31-32.

2. Giai doan 1: van hanh cac
khoa mé: 29-28; 14-15; 7-8;
9-10; 17-18.

Nhan xét: Tur Bang 4

Truong hop 1: Khi chi phi chuyén tai la
400.000 VND cho 1 lan déng/mé reloser
va gia dién la 1500 VNB/kWh, lgi nhuan
thu duoc tir viéc khdng chuyén tai trong
giai doan 11a 630.000 VND, trong khi d6
chi phi chuyén tai 1a 4x400.000 VNP nén
khdng thuc thi chuyén tai ma sir dung so
d6 khong chuyén tai TOPO.

Truong hop 2: Khi chi phi chuyén tai la
350.000 VND cho 1 lan déng/mé reloser
do cai tién chi phi chuyén tai bang cach
giam chi phi bao tri va stra chira. Gia dién
la 4.500 VND/kWh, lgi nhuan thu duoc tir
viéc khong chuyén tai trong giai doan 1
la 1.890.000 VND, trong khi dé chi phi
chuyén tai 1a 4x350.000 VND, sé lan
chuyén khoa c6 thé 1a n=1. Tuy nhién loi
nhuan sau chuyén tai chi 12 490.000 VND
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bé hon loi nhuan khdng chuyén tai nén
khang thyc thi chuyen tai ma st dung so
d6 khong chuyén tai TOPO.

Truong hop 3: Khi chi phi chuyén tai 1a
300.000 VND cho 1 1an dong/mo reloser
do cai tién chi phi chuyén tai bang cach
giam chi phi bao tri va sua chira. Gia dién
la 4.500 VND/kWh, lgi nhuan thu duoc tir
viéc khdng chuyén tai trong giai doan 1
la 1.890.000 VND, trong khi dé chi phi
chuyén tai 1a 4x300.000 VND, sb lan
chuyén khoa c6 thé 1a n=1. Loi nhuan sau
chuyén tai chi 1a 690.000 VNP 16n hon
loi nhuan chuyén tai l1a 630.000 VND.
Vi vay, viéc chuyén tai duoc thyc thi
nhu sau:

Giai doan 2, 3, 4, 5, 6, 7: van hanh m¢
cac khba 29-28; 14-15; 7-8; 9-10; 31-32.

Giai doan 1: van hanh cac khda mo:
29-28; 14-15; 7-8; 9-10; 17-18

Truong hop 4: Khi chi phi chuyén tai la
200.000 VND cho 1 lan déng/mé reloser
do cai tién chi phi chuyén tai bang cach
diéu khién tir xa va giam chi phi bao tri,
stra chira. Gia dién la 4.500 VND/kWh,
loi nhuan thu dwgc tir viéc khdng chuyén
tai trong giai doan 1 la 1.890.000 VND,
trong khi d6 chi phi chuyén tai la

4x200.000 VND, sé lan chuyén khoa co
thé 12 n=2. Loi nhuan sau 2 lan chuyén tai
chi 1a 290.000 VND bé hon lgi nhuan
khong chuyén tai 1a 630.000 VND. Vi
vay, st dung 01 lan chuyén tai (n=1). Loi
nhuan thu vé 1a 1.090.000 VND 16n hon
chi phi khéng chuyén tai.

5. KET LUAN

Trong nghién ctru nay, bai bao da dé& xuat
giai thuat toi wu cho bai toan tai cAu hinh
lusi dién phan phdi véi ham muc tiéu
giam ton that cong suat co xét dén chi phi
dong/cat trén céac thiét bi dong cat. Két
qua mo phong dugc thuc hién trén ludi
dién 1 mach vong va luéi mau IEEE-33
nit véi cac kich ban khac nhau cho thiy
giai phap dé xuat cho két qua chinh xac,
dam bao cac diéu kién rang budc va c6 do
tin cdy cao dam bao t6i vu ham muc tiéu
nham mang lai lgi ich cho cong ty quan ly
ludi dién nodi riéng va nganh dién noi
chung. Két qua nghién ctu s& dugc hoan
thién bd sung khi xét thém céc yéu tb
khac nhu: d6 tin cay, sy bién thién phu tai
bat dinh,... C4c nghién cau nay s& duoc
nghién ctu bd sung trong cac cdng trinh
tiép theo.
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