Tap chi Khoa hoc va Cong nghé, S6 454, 2020

XAC PINH VI TRI VA CONG SUAT NGUON DIEN PHAN TAN BE GIAM TON
THAT CONG SUAT TREN LUGI BPIEN PHAN PHOI SU DUNG
THUAT TOAN COYOTE

NGUYEN THANH THUAN o
Khoa Cong nghé Pién, Truong Pai hoc Cong nghiép Thanh pho H6 Chi Minh
nguyenthanhthuan@jiuh.edu.vn

Tém tit. Bai bao nay trinh bay phuong phap xac dinh vi tri va cong sudt ti vu ciia ngudn dién phan tan
trén ludi dién phan phdi (LDPP) sur dung thuat toan coyote algorithm (COA). Ham muc tiéu cta bai toan
1a cyc tiéu ton thit cong sudt tac dung trén LDPP. COA 1a thudt toan toi wu tong quat liy y tuong tir tap
tinh xa hoi cta loai ché s6i Bac My. Trong d6, quan thé soi duge chia thanh cac nhém nhé va méi nhom
¢6 ca thé dau dan. Sy thich nghi voi diéu kién méi truong cua soi phu thude vao soi dau dan va xu hudng
clia nhom. Ngoai ra, giira cac nhom ciing ¢ su trao doi thong tin thong qua viée ca thé s6i bo nhom va
tham gia nhém khac. So véi cac thuat toan khac, COA khong can cac thong s6 didu khién nén giup ting
cudng su on dinh va tin cdy khi 4p dung cho bai toan t6i wu vi tri va cong suit ngudn dién phén tan trén
LPPP. Hiéu qua cia COA dugc danh gia trén cac LDPP 33 nat va 69 nit. Két qua cho thay, COA 1a mot
phuong phéap hiéu qua cho bai toan xac dinh vi tri va cong suat DGs trén LDPP.

Keywords. Thuat toan coyote, ngudn dién phan tan, lugi dién phan phdi.

DETERMINING LOCATION AND CAPACITY OF DISTRIBUTED GENERATORS
FOR POWER LOSS REDUCTION IN DISTRIBUTION NETWORK
USING COYOTE ALGORITHM

Abstract. This paper presents the method of determining the optimal position and capacity of distributed
generations (DGs) on distribution system using coyote algorithm (COA). The objective function of the
problem is minimization of power loss of the distribution system. COA is a general optimization
algorithm inspired by the social behavior of coyotes native to North America. In comparisions with other
algorithms, COA does not need control parameters, so it enhances stability and reliability for applying to
the problem of optimizing the location and capacity of DGs. The effectiveness of the COA has assessed
on the 33-nodes and 69-nodes distribution systems. The results show that COA is an effective method for
the problem of determining location and capacity of DGs in the distribution system.

Keywords. coyote algorithm, distributed generations, distribution system.

1 GIOI THIEU

Nguon dién phan tan (distributed generations-DGs) thuong dugc két ndi truc tiép dén luéi dién phan
phéi (LDPP) [1]. Vi su tham gia cua DGs vao LDPP, dong cong suat khong chi d6 vé tir hé thong truyén
tai ma con luu thong gitra céc phan tir cia LDPP, Khi ¢6 LDPP thyc hién tét hon nhiém vy cung cap nang
luong dién dén ho tiéu thu dam bao chét luong dién nang, do tin cay va yéu ciu an toan trong gidi han
cho phép. Dong thoi khi LDPP ¢6 su tham gia ciia DGs ciing mang lai nhiéu loi ich khac nhu giam tai
trén ludi dién, cai thién dién ap, giam ton that, hd trg ludi dién [2].

Viéc xac dinh sb lwong, vi tri va dung lugng cia DGs phu hop trén LDPP gitup mang lai nhiéu loi ich
vé kinh té va k¥ thuét trong qua trinh van hanh LDPP. Mot s6 bai toan lién quan dén DGs trén LDPP bao
gom tdi da cong suét phat cia DGs, nang cao do tin cdy, cuc tiéu chi phi diu tu, van hanh va giam tén
that trén LDPP. Khi xem xét DGs trén LDPP can phai xem xét vi tri ciing nhu dung lugng cho phép ndi
vao hé théng nhdm thu dugc cong suit cia DGs bom vao lugi dién 1a lon nhit dé thu hat dau tu DGs
ddng thoi nang cao hiéu qua cua LDPP nhim dam bao cac yéu td vé k¥ thuat. Vi vay, bai toan xac dinh vi
tri, dung luong cua DGs dé cuc tiéu ton that cong suét va co kiém tra cac diéu kién rang budc dién ap va
dong dién 1a bai toan quan trong [3], [4].

Dé x4c dinh vi tri va dung lugng cho DGs trong hé¢ théng dién phan phéi thuong st dung hai nhom
phuong phap cb dién va téi wu tong quat. Tiéu biéu trong nhom phuong phép thir nhat 1a mot sé phwong
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phap nhu quy hoach phi tuyén [5], quy hoach phi tuyen hdn hop nguyén [6], quy hoach dong [7]. Pic
diém chung cia nhém phuong phap nay 1a cho két qua t6i uu ¢ d hoi tu cham hogc roi vao cyc tri dia
phuong. Nhom phuong phéap thir hai dua trén cac tri thirc tong quat tir cac hién tugng ty nhién hodc xa
hoi. Mot sb phuong phap tiéu biéu trong nhom nay nhu giai thuét di truyén (genetic algorithm - GA) [8],
[9], tdi wu bay dan (particle swarm optimization - PSO) [10], [9], thuat toan by ong [11], thuat toan co
dai [12], thudt toan cuckoo (cuckoo search algorithm-CSA) [13], thuat toan phao hoa (fireworks
algorithm-FWA) [14]. Uu diém cua nhém phuong phap nay la ching khong bi anh huong boi dac diém
ctia ham muc tiéu va dé ~dang xu 1y cac diéu kién rang budc cua bai toan. Ngoai ra, giai phap thu dugc
thuong c6 chat luong t6t hon so véi nhom phuong phap thir nhit. Vi vy, nghlen ciru tim klem cac
phuong phap méi dé gidi bai toan xac dinh vi tri va cong suat DGs trén LDPP van 1a mét van dé can dugc
quan tam.

Thuét toan t5i wu coyote algorithm (COA) dwgc phat trién dua trén ¥ tuong vé tap tinh xa hoi cua loai
ch6 soi Bic My [15]. bay la loai ch6 soi thuong séng thanh timg nhom nhé va méi nhom chiém mot
vung lanh thd nhat dinh. Trong m01 nhom, thudng c6 ca thé ddu dan dugc goi 1a Alpha. Mic du quan tap
tinh x4 hoi cua loai ché soi nay rat chat ché, nhung doi khi ciing c¢6 nhiing c4 thé roi bo nhom dé sdng mot
minh hodc tham chi tham gia mdt nhom khac. Dya trén y tuong nay, tac gia trong [15] da xay dung thuat
toan COA dé giai cac bai toan téi wu. Trong d6, quan thé ché soi duoc chia thanh cdc nhom nho. Piéu
kién xa hoi ctia mdi cho soi trong nhém duge xem nhu 1 mét giai phap cho bai toan. Cac giai phap méi
duoc tao ra trong qua trinh tim kiém dua trén sy twong tac giira cac ca thé trong cling mot nhom va giita
cac nhém v&i nhau. Trong [15], hi€u qua cua thuat toan da dugc chimg minh trén cac ham toan chuan.
Tuy nhién, hiéu qua cda nd d01 v0i bai toan trong h¢ thong dién nhu bai toan xac dinh vi tri va dung
luong ctia DGs trén LDPP 13 van dé can dugc xem xét.

Trong bai bao nay, COA dugc img dung dé giai bai toan xac dinh vi tri va dung luong ctia DGs trén
LDPP nhim giam ton thit cong suét trén LDPP. Hiéu qua ciia COA cho bai toan dugc danh gia trén hai
LDPP 33 va 69 nat. Két qua thu dugc tir COA dugc so sanh véi cac nghién ciru da dugc thyc hién. .

2 MO TABAITOAN
Do véan hanh ¢ cap dién ap thip nén ton thit cong suat trén LDPP ludn chiém ty trong 16n trong tong
t6n that ciia toan hé thong dién. Vi vay, nang cao hiéu qua cia LDPP thong qua giam t6n thit cong suét 1a
mdt muc ti€u quan trong. Ham muc tiéu cua bai toan xac dinh vi tri va cong suit DGs trén LDPP duoc mo
ta toan hoc nhu sau:
, =min(3 ) (1
Khi lap dat DGs trén LDPP phai dam bao cong suat DGs nam trong gidi han cho phép:
< < ;o =12, 2
Ngoai ra, trong qua trinh lap dat DGs trén LDPP cin phai thda man céc diéu kién rang budc can bing
cong suat, dién ap va dong dién nam trong giéi han cho phép. Do d6, ham thich nghi ctia bai toan dugc
mo ta nhu sau:
= + . v - ,0 + -V 0 + —LCF ,0 (3)
Trong do, 1a gi4 tri ham thich nghi, K 1a hé s6 phat vi pham rang budc dién ap va dong dién. V
va 1a gi¢i han dién ap thap nhat cho phép va bién d6 dién 4p bé nhat trong LDPP. V. va 1
gidi han dién ap 16n nhat cho phép va bién d6 dién ap 16n nhat trong LDPP. va LCF 1a hé s
mang tai 16n nhat trong LDPP va hé s6 mang tai cho phép. Trong d6, hé s6 mang tai dugc dinh nghia 1a ty
sO giita dong dién thyc té chay trén nhanh va gia tri dong dién dinh mic ctia day dan.

3 TOIUU VITRI VA CONG SUAT DGs TREN LDPP SUDUNG COA

Trong COA, dé tim kiém giai phap trong khong glan tim kiém, quan thé cho soi dugc chia thanh céac
nhém nhé N véi N cé thé cho soi trong m&i nhom. Diéu kién xd hoi ciia mdi cho soi trong nhom duoc
xem nhu 1a mot gidi phap cho bai toan. Qua trinh tim kiém giai phap méi dwoc thyc hién dua trén su tién
hoa theo thé hé cua quan thé cho séi. Cac giai phap mai duoc tao ra trong qua trinh tim kiém dua trén sy
tuong tac giita cac ca thé trong cung mot nhom va gifta cac nhom v6i nhau. Chi tiét cac bude thuc hién
cua COA cho bai toan xac dinh vi tri va cong suat DGs dugc mo ta nhu sau:

Budc 1: Lwa chon thong $0

Uu diém ciia COA so véi cac thudt toan khac 1 khong can thong sé didu khién trong qua trinh tinh
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toan. Céc thong sé khoi tao ban dau chi bao gdm s6 nhom cho s6i N , s6 lugng ca thé trong mbi nhém N
va s6 thé hé khao satG . Luu y rang kich thuéc quan thé duge xac dinh bang N x N .

Bw\a’c 2: Khoi tao y i y

biéu kién xa hoi cua moi ca thé cho soi trong moi nhém duge xem nhu mot giai phap cua bai toan. Vi
vay, quan thé ban dau dugc khai tao cho bai toan toi vu vi tri va cong suat DGs dugc khdi tao nhu sau:

SC = yrrty 1 LA | (4)
Trongds, =1,2,.., va =12,.., . ‘ va ‘ 1a vi tri va cong suét ctia DG thir k, voi =
11 21 ey
Khi d6, vi tri va cong suat DGs duoc khoi tao nhu sau:
o= [2+ rand(01).( —2)] )
- =rand(01). - + 6)
Trongd6 ~  va  lagi6i han cong suat I6n nhat va nho nhat cia DG thir k.

“Sau khi quﬁn thé ban dau duogc khdi tao, gia tri ham thich nghi ctia mdi ca thé duoc tinh toan dua trén
biéu thic (3).

Buoc 3: Cap nhat diéu kién xa hoi cua cac ca thé ché séi trong méi nhém

Trong mdi nhém, hanh vi ctia mdi ca thé cho s6i phu thude vao ca thé dau dan alpha. Ngoai ra, mdi
nhém thudng cé nhiing tap tinh riéng so voi cac nhom khac. Dya trén dic diém nay, mdi giai phap trong
COA duogc cap nhat nhu sau:

Trong nhom thir g, ¢4 thé c6 ham thich nghi t6t nhat dugc chon tré thanh cé thé alpha (al ). Xu hudng
xa hoi chung ctia nhom (ct ) dugc xac dinh béng diéu kién xa hoi trung vi cda céac ca thé trong nhom. Khi
d6, diéu kién xa hoi méi cua cac ca thé trong mdi nhom dugce tao ra nhu sau:

nsc =sc + . —-sc + . —sc @)

Trong d6 n_sc va sc 1la diéu kién x4 hoi méi va diéu kién xa hoi hién tai ciia ca thé thir ¢ trong nhom
thir g. sc vasc la diéu kién xa hoi cua hai c4 thé duoc chon ngau nhién trong nhém g. r var la sb
ngau nhién trong khoang [0, 1].

Dua trén diéu kién x3 hoi méi cua cac ca thé duoc tao, gia tri ham thich nghi nhu biéu thirc (3) dugc
tinh todn. Néu diéu kién xa hdi méi c6 gia tri thich nghi tét hon diéu kién xa hoi hién tai cla c4 thé tuong
{rng, n6 s& duoc chon dé tré thanh diéu kién xa hoi cia ca thé do.

Bude 4: Tao ra cd thé méi thay thé cho cd thé cé dg thich nghi kém trong moi nhém

Trong mdi nhom, ca thé cho soi gia von c6 su thich nghi kém nhat trong nhom s€ bi chét di va thay thé
boi ca thé ché soi con von duoce sinh ra nho sy tuong tac giita cac ca thé trong nhom nhu sau:

o ’ <
= <t (8)
.5 hguoc lai
Trong d6 x ~(=1,2,..., D) la bién diéu khién th j trong vector giai phap diéu kién xa hoi cia

cé thé s6i con. D 1a s6 bién can t6i wu.X va X la bién diéu khién cia hai giai phap dugc chon ngu
nhién trong nhom. r 1Ia s6 ngau nhién trong khoang [0, 1]. x la bién duoc khoi tao ngdu nhién. k va
k 1a hai gia trj xac suit duge xac dinh nhu sau:
=1/ ©)]
=1- )2 (10)

Sau khi diéu kién xa hoi méi cia cac ca thé séi con dugce tao, gia tri ham thich nghi dugc tinh toan.
Néu diéu kién xa hoi méi c6 gia tri thich nghi t6t hon diéu kién xa hoi cua ca thé ¢ do thich nghi kém
nhét trong nhom, n6 s& thay thé ca thé x4u nhét trong nhom, nguoc lai no s€ bi chét di.

Buoc 5: Trao d6i cd thé séi giita cdc nhém trong quan thé

Mic du sdng thanh timg nhém, nhung ciing c¢6 nhirng ca thé 11 bo nhom dé séng mot minh hodc tham
gia cac nhom khac. Dya trén tap tinh nay, trong COA dé da dang thong tin glu’a cac nhom trong qua trinh
tao ra cac giai phap mdi, o xay ra sy trao doi ca thé giita cac nhom. Xac suat (P ) cia mot ca thé soi roi
b6 nhém dé tham gia mot nhom khéac va nguoc lai duge xac dinh nhu sau:
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= 0.005 % (11)

Tir biéu thirc trén c6 thé thay rang voi s lugng soi trong mdi nhém 16n hon hodc bang 14, su trao doi
c4 thé gitra cac nhom chic chan xay ra. Khi xay ra sy trao d6i c4 thé giira cac nhom, hai nhém ngiu nhién
s& duoc chon va tir hai nhom duoc chon, hai ca thé ngau nhién s& duoc chon dé trao d6i vi tri.

Buéc 6: Diéu kién dimg tim kiém

Qua trinh cap nhét diéu kién xa hoi cua mdi ca thé soi trong moi nhom, thay thé cé thé soi gia b@'mg ca
thé soi con trong mdi nhém, trao ddi ca thé giira cic nhom trong quan thé s& dwoc thyc hién lién tuc cho
dén khi s6 vong lap dat dén gia tri dat trude ( )- Nguoc lai, qua trinh tim kiém giai phap cho bai toan
s& tlep tuc quay vé Budc 3 dé tiép tuc thuc hién. Khi diéu kién ding dat duoc, ca thé co diéu kién xa hoi
t6t nhat dugc xem nhu 1a két qua cua bai toan xac dinh vi tri va cong suét toi wu cia DGs trén LDPP. Luu

d thuat toan COA dugc md ta nhu Hinh 1.

|Dét thong s6: s6 nhém Ng, sb ca thé N, va sb vong 18p 16n nhat G, |
2

- Tao Ny x N, diéu kién xa hoi cla cac ca thé soi st dung (4-6)

- Danh gia ham thich nghi ctia méi di&u kién xa hdi s dung (3)

- Dét vong l4p (G) bang 1

|
:*
- Xac dinh ca thé alpha trong m&i nhém
- X&c dinh xu hwéng xa hoéi clia méi nhém
- Tao diéu kién x& hdi méi cia mdi ca thé trong nhém st dung (7)
v
[ Banh gia ham thich nghi clia cac diéu kién xa hoi méi |
v
[Cap nhat diéu kién xa hoi clia cac ca thé trong méi nhom|
v
- Tao diéu kién xa hoi clia ca thé so6i con trong méi nhdm s dung (8)
-banh gié ham thiqh nghj clia ca thé sc’)i‘con .
- Thay thé ca thé x&u nhét trong nhom béng ca thé soi con néu sw
thich nghi clia ca thé soi con tét hon

rand < 0.005 X N2

[ Xuét két qua: Vi tri va cong suét 16i vu cia DGs|

Két thuc

Hinh 1. Thuat toan COA cho bai toan tai xac dinh vi tri va cong sudt DGs trén LDPP.

4 KET QUA KIEM TRA

Dé danh gia hiéu qua cua phuong phap dé xuat, hai LDPP 33 nat va 69 nit dugce dung dé tdi wu vi tri
va cong sudt DGs. S6 lugng DGs dugc gidi han 1a 3, cong sudt DGs duoc gidi han tr 0 dén 2 MW.
Phuong phap ti uu vi tri va cong suat DGs duya trén COA duoc xay dyung trong méi truong Matlab phién
ban 2016a va chay trén may tinh ca nhan. Thong sé diéu khién ciia COA duoc thiét 1ap cho ca hai hé
thong bao gdbm: S6 nhom va sb ca thé trong mdi nhom 1an duoc chon 14 5 va 6. S6 vong lap 16n nhét duoc
chon br?mg 300. Trén mdi LDPP, COA duoc chay doc lap 50 lan, két qua t6i wu thu duge tir COA dugce so
sanh voi cac nghién ctru di duoc thyc hién gan ddy nhu thuat toan GA [9], PSO [9], CSA [13], FWA
[14], stochastic fractal search (SFS) [16], harmony search algorithm (HSA) [17] va salp swarm algorithm
(SSA) [18].
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4.1 Luwéi dién 33 nit

LDPP 33 niit ¢6 cép dién 4p 12.66 kV bao gdm 37 nhanh va 33 nit. Thong s6 nhanh va nit cia luéi
dugc tham khao [19]. Téng cong sudt ciia hé thdng 1a 3.72 + j2.3 MVA. So d6 don tuyén cua hé thong
duogc cho ¢ Hinh 2. Dong dién dinh muc ctia cac nhanh 1a 255 A [20].

Hinh 2. LDPP 33 nut.

Bang 1. Két qua tinh todn trén LDPP 33 nut.

Phuong Cong suat DG (nut) Ton  thit | Mic  giam | Dién ap thip | Hé s6 mang
phép cong suét | ton that cong | nhét (nut) tai 16n nhét
(kW) sudt (%)
Ban dau - 202.6863 - 0.9131(18) | 0.8250
COA 1.07144 (30); 0.75396 | 71.4599 64.74 0.9687 33) 0.4475
(14); 1.09944 (24)
GA [9] 1.5 (11); 0.4228 (29); | 106.3 47.55 - -
1.0714 (30)
PSO [9] 0.9816 (13); 0.8297 (32); | 105.3 48.05 - -
1.1768 (8)
CSA [13] 0.7798 (14); 1.1251 (24); | 74.26 63.36 09778 -
1.3496 (30)
FWA [14] | 0.5897 (14); 0.1895 (18); | 88.68 56.25 0.9680 -
1.0146 (32)
SFS [16] 0.7540 (14); 1.0994/(24) | 71.47 64.74 0.9687 -
1.0714/(30)
HSA [17] 0.1070 (18); 0.5724 (17); | 96.76 52.26 0.9670 -
1.0462 (33)
SSA [18] 0.7536 (33); 1.1004 (23); | 71.45 64.75 0.9686 32) -
1.0706 (29)

Két qua tdi vu vi tri va cong sudt DGs trén LDPP 33 nut st dung COA dugc cho ¢ Bang 1. Sau khi
thuc hién t6i uu vi tri va cong suat DGs, trén LDPP 33 nut cac vi tri dugc ldp dit DGs 1a cac nat 30, 14 va
24 v6i cong suét lan luot 1a 1.07144, 0.75396 va 1.09944 MW. Véi vi tri lap dat va cong suat clia céc
DGs trén, ton that cong suat da giam tir 202.6863 xudng 71.4599 kW twong tng v6i mirc giam 64.74%.
Bién d6 dién ap nat thap nhat trong hé théng da dugc cai thién tir 0.9131 dén 0.9687 p.u. Hé s mang tai
16n nhit da giam tir 0.8250 xudng 0.4475. Bién do dién ap cac nut va hé s6 mang tai cta cac nhanh trong
hé théng trude va sau khi lép dat DGs duoc cho ¢ Hinh 3. Hinh vé cho théy hau hét dién ap cac nat da
dugc cai thién va dong di¢n trén cac nhanh da giam dang ké sau khi lap dit DGs.

Bang 1 ciing cho thiy uu diém cta phuong phap xac dinh vi tri va cong suat DGs so véi cac nghién
clru da thyc hién. Cuy thé, két qua thu dugc tir COA tdt hon so v6i GA, PSO, CSA, FWA va HSA. Tén
thit cong suét giam duoc sit dung COA 13 64.74% vén cao hon 17.19, 16.69, 1.38, 8.49 va 12.48% so véi
GA, PSO, CSA, FWA and HSA. Trong khi d6, so v&i SFS va SSA, két qua thu dugc tr COA gf?m nhu
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tuong tu véi ton that cong suat cia COA, SFS va SSA lan lugt 1a 71.4599, 71.47 va 71.45 kW.

1

= Ban dau
= T4i wu DGs

bién ap (p.u.)
o
(o]
[6)]

= Ban dau
= T4i wu DGs

0.9 : : 0 | . .

0 10 20 30 33 0 10 20 30 37
Nut Nhanh

Hinh 3. Bién d0 dién ap cac nlt va dong dién cac nhanh trudc va sau khi lép dat DGs trén LDPP 33 nut.

Bang 2. Chat luong giai phap thu dugc trén LDPP 33 nut.

Muc Bandau | COA

Vitri DGs - 30, 14,24

Cong suit DGs - 1.07144, 0.75396, 1.09944
Tén that (kW) 202.69

Gia tri 16n nhat ham thich nghi - 72.2204

Gi4 tri nhd nhat ham thich nghi - 71.4599

Gia tri trung binh ham thich nghi | - 71.4853

D¢ Iéch chuan ham thich nghi - 0.1388

Vong 1dp héi tu trung binh - 289.0333

Thoi gian thyc hién (s) - 33.1656

Chat lugng giai phap thu duge dugc thé hién qua cac thong sd nhu gia tri 16n nhat, nho nhét, trung binh
va do 1éch chuan cua ham thich nghi trong 50 lan thuc hién doc lap khi st dung COA trén LDPP 33 nut
trong 50 1an thyc hién doc 1ap dugc trinh bay ¢ Bang 2. Két qua cho thay gia tri 16n nhat, trung binh cua
ham thich nghi trong 50 1an chay doc 1ap gan bang vai gia tri nho nhét cta ham thich nghi. Ngoai ra, do
léch chuan cta ham thich nghi bé cho thay trong mdi lan chay doc 1ap gia tri hoi tu cia COA déu gan
br?lng voi gia tri trung binh. Diéu nay cho thfiy su 6n dinh va tin cay cia COA trong mdi lan thue hién khi
ap dung cho bai toan xac dinh vi tri va cong suat DGs trén LDPP. Pic tuyén hoi ty trung binh, 16n nhit va
nho nhat ciia COA trong 50 lan chay dugc cho & Hinh 4. Hinh v& cho thay, duong dac tuyen trung binh
hoi tu dén gia tri gin bang voi gid tri hoi tu ciia dudng dic tuyen nho nhat. Didu nay khang dinh sy 6n
dinh cua COA cho bai toan bai toan xac dinh vi tri va cong suit DGs trén LDPP.
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Hinh 4. Pac tuyén hoi tu cia COA trén LDPP 33 nat.
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4.2 Luwéi dién 69 nit

LDPP 69 nut c6 cp dién ap 12.66 kV. Thong s6 nhanh va nit cia ludi duge tham khao [21]. Ton that
cong sudt trén hé thong khi chua lip dat DGs 1a 224.8871 kW. So d6 don tuyén ctia hé théng dugc cho &
Hinh 5. Do thiéu thong tin vé dong dién dinh muc cta cac nhanh nén dé co thé so sanh voi cac phuong
phap khac, rang budc dong dién dugc bo qua trén LDPP 69 nut, hay noi cach khac viée lap dat DGs dugc

gia thiét khong giy qua tai bat ky nhanh nao trong hé thong.
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‘Hinh 5. LDPP 69 nut.
Béang 3. Két qua tinh toan trén LDPP 69 nt.

XAC PINH VI TRI VA CONG SUAT NGUON DIEN PHAN TAN BE GIAM TON THAT
CONG SUAT TREN LUGI PIEN PHAN PHOI SU DUNG THUAT TOAN COYOTE

Phuong Cong suat DG (nut) Ton  that | Muc  giam | Dién ap thap
phép cong  suét | ton that cong | nhét (nit)
(kW) sudt (%)
Ban dau - 224.8871 - 0.9092 (65)
COA 1.71893(61); 0.38045(18); 0.526251(11) | 69.3928 69.14 0.9790 (65)
CSA[13] 0.6022 (11); 0.3804 (18); 2 (61) 72.44 67.79 0.9890
SFS [16] 0.5268 (11); 0.3804 (18); 1.7190 (61) 69.44 69.12 0.9790
SSA [18] 0.527 (10); 0.380 (17); 1.718 (60) 69.41 69.14 0.9789 (65)
1 L 4
5 0.98f 1
£
2096 1
& 0.94 .
= 0.92 _—Br:l.n dau |
==T0i wu DGs
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Hinh 6. Bién d¢ dién ap cac nat va dong dién cac nhanh trude va sau khi lép dat DGs trén LDPP 69 ntt.

Két qua thuc hién trén LDPP 69 nut st dung COA dugc cho ¢ Bang 3. Sau khi thuc hién t1 wu vi tri
va cong suit DGs, trén LDPP 69 nut céc vi tri dugc lap dat DGs 1a cac nut 61, 18 va 11v6i cong sudt 1an
luot 13 1.71893, 0.38045 va 0.526251 MW. Vi vi tri lap dat va cong suét ctia cac DGs trén, ton that cong
suat da giam tir 224.8871 xubng 69.3928 kW twong tmg véi mirc giam 69.14%. Bién do dién ap nit thip
nhét trong hé thong xay ra tai niit 65 ciing da dugc cai thién tir 0.9092 dén 0.9790 p.u. Bién do dién ap cac
nut trong hé thdng trudc va sau khi lip dat DGs duoc cho & Hinh 6. Hinh v& cho thiy hau hét dién 4p cac
nut da duoc cai thién dang ké sau khi 1dp dat DGs. Bang 3 ciing cho thiy vu diém ciia COA so véi cac
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phuong phép so sanh. V&i vi tri va cong sudt DGs tim duoc tir COA, ton that cong suét trong hé thng 1a
69.3928 kW trong khi d6 ton that cong sudt khi str dung cac phuong phap CSA, SFS va SSA lan luot 13
72.44, 69.44 va 69.41 kW von cao hon so véi COA.

Twong ty nhu trén LDPP 33 nit, chit luong giai phap thu duoc khi sir dung COA trén LDPP 69 niit
trong 50 lan thuc hién duoc trinh bay ¢ Bang 4. Két qua cho thdy gia tri 16n nhat, trung binh cta ham
thich nghi trong 50 lan chay doc lap gan bang véi gia tri nhé nhat cia ham thich nghi véi d6 léch chuan
0.1083. Pic tuyén hoi tu trung binh, 16n nhit va nhé nhét ciia COA trong 50 1an chay duoc cho ¢ Hinh 7.
Hinh v& cho thay, dudng dic tuyén 16n nhat va trung binh hoi tu dén gia tri gan bang véi gia tri hoi tu cta
dudng dic tuyén nho nhét. Didu nay khang dinh su 6n dinh va tin cdy cia COA cho bai toan xac dinh vi
tri va cong suat DGs trén LDPP.

Bang 4. Chat lwong giai phap thu dugc trén LDPP 69 niit.

Muc Ban dau COA
Vitri DGs - 61,18, 11
Coéng suat DGs - 1.71893, 0.38045, 0.526251
Ton that (kW) 224.8871 | 69.3928
Gia tri 16n nhat ham thich nghi - 69.9339
Gia tri nhé nhat ham thich nghi - 69.3928
Gia tri trung binh ham thich nghi | - 69.4200
Do 1éch chuan ham thich nghi - 0.1083
Vong 1dp hoi tu trung binh - 293.5333
Thoi gian thyc hién (s) - 105.1594
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Hinh 7. Dac myén hoi tu cia COA trén LDPP 69 nut.

5 KET LUAN

Bai bao trinh bay phuong phap t6i wu vi tri va cong suat DGs trén LDPP st dung thuat toan COA dé
cuc tiéu ton that cong suat tac dung. Dé ching minh hi¢u qua cua COA, hai LDPP chuén 33 nat va 69 nut
duogc st dung dé t6i uu vi tri va cong suét ciia ba DGs. Két qua cho thay sau khi thuc hién t6i wu vi tri va
cong suit DGs, ton that trén hai hé théng di lan luot giam dugce 64.74 va 69.14% so véi trude khi lap dat
DGs. Két qua so sanh v6i cac nghién ctru di thyc hién st dung cac phuong phéap nhu GA, PSO,CSA,
FWA, SFS, HSA, va SSA ciing cho thdy hiéu qua cta COA ¢ giai phap thu dugc. Ngoai ra, chat lugng
giai phap thu dugc trong 50 lan thyc hién doc 1ap trén mdi LDPP ciing cho thiy sy on dinh va tin cdy cua
COA cho bai toan xac dinh vi tri va cong suat DGs trén LDPP. Vi vay, COA 1a thuat toan tin cdy va hira
hen dé ap dung cho bai toan bai toan xac dinh vi tri va cong suat DGs trén LDPP dé giam t6n that cong
sut noi riéng va cac bai toan xac dinh vi tri va cong sudt DGs thoa man cac myc tiéu khac noi chung.
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