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TOM TAT

Viéc tich hgp cac ngudn nang lugng phan tan (DG) trong ludi dién phan phdi ngay cang phd bién
trén toan thé gidi do can kiét nhién liéu hoa thach, 6 nhiém méi trudng va su ndng 1én toan cau.
Bai bdo nay dé xuét phuong phap Search Group Algorithm (SGA) @€ xac dinh vi trf, céng suét, va sé
lugng t6i uu clia cac DG trong ludi dién phan phoi. Phuong phép SGA cé kha nang tim kiém gidi
phép t6i uu t6t nha kha ndng can bang gitta giai doan tim kiém toan cuc va tim kiém cuc bo trong
qua trinh t8i uu hda. Muc tiéu cla bai todn phan bé t6i uu DG 1a gidm thiéu tén hao cdng suat clia
ludi dién phan phdi tuan theo cac rang budc ctia hé théng nhu can bang cong sudt, gidi han dién
ap nut, gidi han dong dién nhanh, gid¢i han cong suat DG, va gidi han muic dé tham nhap clia DG.
Phuong phép dé xuat dugc Uing dung vao ludi dién phan phéi IEEE 33 ndt va 69 ndt véi hai truong
hop khac nhau. Sau khi tich hop DG vao ludi dién phan phdi, ti 1& gidm tén hao cong sudt giam
lan luct 1a 70,14% va 70,23% déi vai lusi dién phan phdéi 33 ndt va 69 nut. Cac két qua thu dugc tur
phuong phap SGA da dugc so sanh véi cac phuong phap khac trong tai liéu. K&t qua mé phong
da chiing minh rang phuong phap SGA cé hiéu suat tot déi véi bai toan phan bé téi uu DG trong

luGi dién phan phoi.

Tur khoa: Search group algorithm, nguén nang lugng phan tén, t8n hao céng suét, ludi dién phan

phoi

GIGI THIEU

Viéc phat trién cdc nguén ning lugng phén tan (DG)
tif ngudn ndng lugng téi tao, dugc két ndi vao ludsi
dién phan phdi (LDPP) rit phé bién hién nay do nhu
cdu st dung dién ngay cang ting cao. Cac t6 may DG
c6 théla hé thong pin mit troi, hé thong turbin gio, hé
théng pin nhién liéu, turbin cong sudt nho, hé thong
nang lugng song bién, thuy triéu, hé théng bio-gas,
hé théng mdy phat ddu, hé théng mdy phat khi, hé
théng néng lugng dia nhiét, may phat dién dong co
dét trong!. Viéc lip dit cac t6 may DG vao LDPP c6
moét s6 wu diém chinh bao gém giam t6n hao cong
sudt dién, cai thién dién 4p nut, gidm tac dong phat
thai va cai thién chat lugng dién ning. Vi nhiing lgi
ich nay, cdc cong ty dién luc da bat ddu thay d6i co s6
ha ting d€ dap ting véi sy tham nhép clia cac t& may
DG vao LDPP. Trén co s nhiing 1¢i ich da néu, bai
toan t6i uu phan b DG (ODGP) dugc dit ra nham
x4c dinh vi tri va cong sudt t6i vu ctia cac t6 may DG
sé dugc ldp dat vao cac LDPP d6ng thoi ddp dung céc
rang budc van hanh LDPP va cac rang budc van hanh
DG. Ngoai vi tri va cdng suit toi uu cta cac DG, s6
lugng DG t6i uu ciing can dugc xem xét vi mot s6
lugng 16n cac DG trong LDPP c6 thé gay ra téc dong
tiéu cyc dén LDPP nhu qua dién 4p, qua tai va ting

tén hao cong sudt. Vi véy, bai todn xdc dinh vi tri va
cdng sudt tdi uu ctia DG da thu hat dugc su quan tim
ctia nhiéu nha nghién ctu trong va ngoai nudc.

Mot s6 phuong phép cd dién da duge dé xudt dé giai
quyét bai todn ODGP nhu phuong phap gradient?,
quy hoach tuyén tinh (LP)?, quy hoach phi tuyén tinh
(NLP) 4, 14p trinh bac hai tuin ty (SQP) ° va quy hoach
dong (DP)°. Nhin chung, cic phuong phap c6 dién co
thé dé dang tim ra 16i gidi t6i wu cho bai toan t6i uu
quy md nho trong thdi gian rit ngan. Tuy nhién, cac
phuong phép nay gip khoé khin, khong hoi tu, hodc
ton nhiéu thoi gian tinh todn khi giai cac bai toan
quy mo6 16n do khong gian tim kiém 16n. Gén day,
cac phuong phap t6i uu hod meta-heuristic da tré nén
phd bién dé giai quyét bai toan ODGP do uu diém la
kha néng tim ra giai phdp gan t6i uu cho cac bai toan
toi uu hoa phic tap. Céc phuong phap meta-heuristic
da dugc 4p dung dé€ gidi quyét bai toan ODGP
nhu Genetic Algorithm (GA) 7=, article warm Opti-
mization (PSO)10-14, Artificial ee Colony (ABC) 15
Cuckoo Search (CS)'®, Backtracking Search Opti-
mization Algorithm (BSOA) 17" Ant Lion Optimizer
(ALO)!8, Krill Herd Algorithm (KHA)'®, Stochas-
tic Fractal Search (SFS)2°, Chaotic Symbiotic Or-
ganism Search (CSOS)?!, Quasi-Oppositional Swine

Trich dan bai bao nay: Huy T H B, Biéu V N, Thanh T V. Ung dung phuong phap Search Group
Algorithm tinh toan t8i uu phan bé nguén nang lugng phan tan. Sci. Tech. Dev. J. - Eng. Tech. 2023;
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Influenza Model-Based Optimizer with Quaran-
tine (QOSIMBO-Q) %2, Quasi-Oppositional Teaching
Learning Based Optimizer (QOTLBO) 23 Artificial
Hummingbird Algorithm (AHA)?*, Capuchin earch
Algorithm (CapSA) 25, Chimp Optimizer (CO) 26 va
Wild Horse Optimization (WHO)?”. Ngoai ra, cic
phuong phép lai ciing da dugc 4p dung rong rai dé
gidi quyét bai toan nhu phuong phap lai PSO va
GA?82, phuong phap lai GA va Intelligent Water
Drops (IWD)30 &€ cai thién hiéu suit so véi cic
phuong phap doc 1ap. Cac phuong phép lai thuong
thu dugc chit lugng gidi phdp t6t hon so vé6i cac
phuong phap doc lap, nhung cac phuong phap lai cé
thai gian tinh todn 16n hon va trién khai phic tap hon
do xtt ly nhiéu tham s6 diéu khién.

Céc phuong phap dugc thio luin & trén da thu duge
két qua tot trong viéc xdc dinh vi tri va cong suit
toi uu cua cac don vi DG. Tuy nhién, cac phuong
phép k€ trén c6 thé gap phai vin dé vé tdi uu hda
cuc bo va chi phi tinh todn l6n d6i véi cac van dé
phtic tap. Hon ntia, hdu hét cdc nghién ctu da dé
cap khong xem xét s6 lugng t6 mdy DG tdi uu cé
thé dugc tich hgp vao LDPP. Do d6, phat trién mot
phuong phép tinh todn mdi 1a can thiét d€ xdc dinh
s6 lugng DG t6i uu, vi tri va cong sudt toi uu mot
cach hiéu qua. Trong nghién ctiu nay, phuong phap
Search Group Algorithm (SGA) dugc dé xuit dé xac
dinh s6 lugng, vi tri va cong sudt t6i uu cta cac DG
trong LDPP. Thuét toan SGA 1a mét phuong phap t6i
uu hda meta-heuristic dugc phat trién bdi Matheus
Silva Goncalves3!. Phuong phép nay rit hiéu qua dé
gidi quyét cdc bai todn t6i uu hoéa khac nhau vi kha
nang cin bang gifia giai doan tim kiém toan cuc va
tim kiém cuc bg. Phuong phap dé xudt da dugc thu
nghiém trén cic LDPP IEEE 33 nut va 69 nit. Két qua
thu dugc tii phuong phap dé xudt da dugc so sanh véi
két qua tu cac phuong phéap khac trong tai liéu.

XAY DUNG BAI TOAN

Muc tiéu ctia bai todn t6i uu phan b nguoén dién phan
tan DG (ODGP) la xdc dinh vi tri ddt va cong sudt phat
ctia cac DG dé t6i thiéu t6n hao cong sudt trong ludi
dién phan phoi (LDPP), dong thoi duy tri tit ca cac
rang budc hoat dong ctia hé thong nhu sau:

PL=Y" RiI? (1)

trong d6 Ny, 1a t6ng s6 nhanh, Py 1a t6n hao cong suit
tac dung, Ry, 1a dién trg ctia nhdnh thd k va I 1a dong
dién ctia nhénh thu k.

Bai todn t6i uu phén b6 DG phai théa mén cic rang
budc sau:

« Can bang cdng sudt: Cong sudt ctia LDPP phai
dugc can bang theo phuong trinh:

Nog N, N,
Pss +X,25 Pock = Lyl Pox + X0l Pk (2)

Oss+ X025 Ok = Lp% Opx+ Xk, O (3)

trong d6 Pss va Qgs lan lugt 13 cong sudt tac dung
va cong sudt phan khang phat tai thanh céi; Ppg x va
Qpg x 1an lugtla cong suat tic dung va cong sudt phan
khang ctia DG thii k; Pp ; va Qp  1an lugt la cong suat
tac dung va cong sudt phan khang tai ndt phu tai thu
k; Pp x va Qpx 1an lugt Ia tén hao cong sudt tic dung
va cong sudt phan khang ctia nhanh thi k; va Npg 1a
téng s6 ngudn phén tin DG dugc lap dit vao LDPP.

« Gidi han dién ap nut va dong dién nhanh: Gidi
han dién 4p nut va dong dién nhdnh phai ndm

trong pham vi cho phép
Vmin‘k <V < Vmax,k; k=1,...,Np (4)
‘Ik‘ < ‘Imax,k s k= l7~-~7NL (5)

trong d6 V} biéu thi cudng d¢ dién ap tai nat thi &,
Vinin k Va Vipax k1dn Iugt 1a cdc gidi han dién ap t6i da
va t6i thi€u ctia nit thi k; va I,y ¢ 12 giéi han hién

cdng sudt cia nhanh thi k.

« Gidi han cong sudt DG: Cong suit phat DG phai
nam trong giGi han cho phép:

PoGmink < Ppc i < Pogmaxk; k=1,...,Npc  (6)

trong A6 PpGmin,k V& PDG max,k 1an 1ugt 1a céc gii han
cong sudt tdc dung t6i thiéu va t6i da ctia DG thu k.

« Gidi han mtc d6 thim nhép ctia DG: Tong cong
sudt phét ctia cic DG phai ndm trong gidi han

nho hon téng cong sudt nhu cdu phu tdi hé
thong:

L06 Pogi < XN Po @)
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PHUGONG PHAP NGHIEN CUU

Phuong phap Search Group Algorithm
(SGA)

Phuong phap SGA dugc phat trién bsi Matheus Silva
Goncalves3!. Phuong phép nay c6 diém manh 12 tao
ra sy can bang tét gitta tim kiém va khai théc trong
khong gian tim kiém. Y tudng co ban 14 trong cic
lan déu tién ctia qua trinh t6i vu hoa, SGA cb ging
tim kiém cdc khu vyc trién vong trong khong gian
tim kiém, va SGA sé tinh chinh céc giai phdp t6t nhit
trong moéi khu vuc c6 trién vong d6 qua cac 14n lip
sau. Céac buédc ctia phuong phap SGA dugc mo ta chi
tiét nhu sau:
Téap hop ban dau P dugc tao ngau nhién trong mién
tim kiém:

Xi = Xinin + rand; (Xmax - Xmin) 5

i=12,.,n

(8)

trong dé n,, is kich thuéc tap hop, X; 1a véc to giai
phép thi i trong tap hgp ban dau, rand; 1a mot s6 ngéu
nhién tit 0 dén 1, X,ip va X,y 1an lugt 1a gidi han dusi
va gi6i han trén cta céc bién diéu khién.

Sau khi tip hgp ban d4u P dugc tao ra, ham muc tiéu
ctia moi cé thé dugc udce tinh. Duya trén gid tri ham
muc tiéu ctia cdc cd thé, nhém tim kiém R dugc xay
dung bang cach chon n, ca thé tit P. D€ tang kha ning
tim kiém toan cuc cia phuong phap, nhom tim kiém
R dugc bién d6i tai moéi lan 1dp. Chién lugc bién d6i
bao gébm thay thé 1, ca thé tit R bang cac ca thé méi
dugc tao ra dya trén cac s6 liéu thong ké ctia nhém
tim kiém hién tai. Tt d8, méi c4 thé méi duoc tao ra
nhu sau:

&)

trong d6 x; sy 12 bién diéu khién thit j ciia mot cé thé
dugc bién d6i, E va o 1an lugt 14 gid tri todn ti trung
binh va d¢ léch chuin, € 1a mot bién ngiu nhién, t la

Xjmu =E R j]+tec [R j]; for j=1,...D,

mot tham s6 diéu khién khoang cach ma cic cd thé
mdi dugc tao ra, R ; 1a c6t thid j ctia ma tran nhém
tim kiém, va D 14 t6ng s6 bién diéu khién. Xdc suit
ctia mot ca thé dugc thay thé phu thudc vao tht hang
clia n6 trong tim ki€ém nhém hién tai, tic 1a cic cé thé
6 gid tri ham muc tiéu cang xdu sé c6 nhiéu kha ning
bi bién ddi.

Sau khi nhém tim kiém dugc tao ra va bién ddi, moi
thanh vién trong nhom tim kiém tao ra mot tip hgp
con nhu sau:

Xjnew = Rij+a; for j=1,...n, (10)

trong d6 o la hing s6 nhiéu loan, tham s6 o dugc
gidm qua modi lan 13p m cha qud trinh tim kiém. Viéc
cdp nhat tham s a dugc cho bai:

ot 1 _ bo

(11)

trong d6 b 1a mot tham s6 ctia phuong phap SGA.
Trong giai doan toan cuc, thanh vién tt nhat ctia moi
tap hgp con sé dugc chon d€ tao ra nhom tim kiém
md6i trong méi lan 13p. Trong giai doan cuc bo, qué
trinh Iya chon nay dugc diéu chinh, va n, giai phap
t6t nhat tit tdt ca tap hop con dugc chon dé tao ra
nhém tim kiém mdi nhim khai thac khu vuc trién
vong clia cac gidi phap tot nhit.

Ap dung phuong phap SGA vao bai toan xac
dinh phan bé t8i uu DG

Céc qua trinh 4p dung phuong phap SGA dé giai quyét
bai todn xac dinh phan bé t6i uu DG dugc dua ra nhu
sau:

Buide 1: Khdi tao dit liéu cho bai todn t6i uu phan bd
DG bao gom dii liéu ctia LDPP (di liéu phu tai va
dong nhanh), giéi han cho phép déi véi cac bién diéu
khién (vi tri dat va cong sudt cia DG) va cac rang budc
van hanh ctia hé thong.

Budc 2: Chon cic tham s diéu khién ctia thuit todn
SGA: np, ng, Myur, &, K, and Gpax.

Buige 3: Khoi tao ngau nhién tap hgp ban dau X =
(X1, X, | T trong d6 mdi c4 thé trong tap hop X; (i
= 1,..., np) tuong ting véc to giai phap, dugc bi€u thi
nhu sau:

Xi = [IDG,1--+IDGNpG»SDG,1 5 -+»SDG N ) (12)

trong do Ipg,i va Ppg ; biéu thi vi tri 1dp dit va cong
sudt phat ctia DG thid i. Vi trildp dat va cong sudt phét
dugc khai tao nhu sau:

IpG x = round x
[IpGming + (IGmaxx — IpGmin k) > rand (0,1)]  (13)
Ppg,i = (14)
PpGmin,i + rank (0,1) X (PpGmax,i — PoGmin,i)

trong d6 IpGmin k = 2 V& IpGmin k = Np, chi ra ring cac
DG c¢6 thé dugc tich hgp vao tit ci céc nut trit nut
thanh cai.

Buiéc 4: Xéc dinh gid tri ham muc tiéu cho tat ca cac
giai phap trong tap hgp P nhu sau:

i\ 2
an = fn"’Kpi'\El (Vz —Vl'llm) +

; ‘ (15)
KXty (= 1) + K, (PEpg — PEfE)”

trong d6 K, Ky, and K, la hé s6 phat cho cac vi pham
rang budc tuong ting véi dién ap nat, dong dién, va
muc d¢ tham nhap cta DG.

Buige 5: Tao nhom tim kiém ban dau R™ bing cach
chon ng giai phép t6t nhét ti tap hop P. Dat m = 0;
Budc6: Ditm=m+ 1;

Buie 7: Bién déi cac cd thé trong nhom tim kiém st
dung phuong trinh (9);

Buie 8: Mbi ca thé nhom tim kiém tao ra mot tap hgp
con F; st dung phuong trinh (10);

Budc 9: Chon nhém tim kiém méi nhu sau:
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« Giai doan toan cuc: nhém tim kiém R+ dugc
hinh thanh bang cich chon cdc giai phép t6t
nhét ti mbi tp hgp con;

« Giai doan cuc bo: nhém tim kiém R ! dugc
hinh thanh bang cach chon #n, giai phap tit tat
ca céc tap hop con.

Buidc 11: Cap nhathé s6 "+ st dung phuong trinh
(11);

Buidc 12: Néu m <= Itetpqy, trd v€ budc 6 ngugc lai,
diing qua trinh t6i uu héa.

KET QUA VA THAO LUAN

Nghién ctiu nay kiém tra hiéu sudt ctia thuat toin SGA
trén cdc LDPP 33 nut va 69 nat. D6i véi LDPP 33
nat va 69 nut, s6 lugng DG dugc tich hop 1a 3, véi
dung lugng DG trong khoéang tii 0 dén 3 MW. SGA
da dugc trién khai trén phdn mém MATLAB 2021b
va toolbox Matpower 6.03? dugc ap dung d€ tinh todn
phén bé cong sudt. Cac tham s6 diéu khién ctia SGA
dugc thiét lap nhu sau: n, = 20, ng = 4, e = 1,
= 2, va Iter;yqy= 100. Phuong phap SGA dugc thuc
hién doc 1ap 30 lan cho mdi nghién ctu dé thu dugc
két qua tot nhat.

LDPP 33 nut

LDPP 33 nut 1a mét ludi dién quy md nho véi tng
cong sudt nhu cu cta phu tai hé thong la 3,715 MW
va 2,3 MVAr33. Dién 4p co s& clia LDPP 33 nit la
12,66 kV. Tén hao cong suét tdc dung va phan khing
cta LDPP 33 nut lan lugt 1a 210,99 kW va 143,13
kVAr.

Trudng hop 1: s6 DG c6 dinh

Trong trudng hop 1, phuong phip SGA dugc thuc
hién dé€ giai bai toan phan b6 DG vdi s6 lugng DG xéc
dinh truéc lan lugt 1a 1, 2 va 3. Bang 1 trinh bay két
qua so sanh gitia SGA va cac phuong phéap khéc trong
tailiéu nhu HSA **, GA 2%, PSO %8, TLBO %%, va SOS**
d6i v6i LDPP 33 nat. T Bang 1, t6n hao cong suit
ban d4u 1a 210,99 kW, giam xudng lan lugt la 114,46
kW, 87,17 kW va 72,79 kW khi lap dat lan lugt 1, 2,
va 3 DG vao LDPP 33 nut. Do do, ti 1é gidm tén hao
cong sudt tuong tng la 45,75%, 58,69% va 65,50%.
D6i véi trudng hop lap dit 1 DG, SGA xic dinh vi tri
DG dit tai nat 7 v6i cdng sudt phat DG 1a 2,86 MW.
Do d4, SGA thu dugc tén hao cdng sudt tdc dung la
114,46 kW, thdp hon nhiéu so véi 144,23 kW tii HSA
va 115,01 kW tu SOS. Déi véi trudng hop lap dat 2
DG, SGA da t6i uu phan b6 cac DG tai cac nat 13 va 30
tuong ting véi cong sudt DG 1a 0,85 MW va 1,16 MW.
SGA thu dugc t6n hao cong sudt t6t nhét so v6i cac
thuat todn con lai. DSi véi trusng hop lip dat 3 DG,

SGA xdac dinh vi tri t6i vu cho cdc DG tai nat 13, 24 va
30 v6i cong sudt DG lan lugt1a 0,80 MW, 1,09 MW va
1,05 MW. Tt d6, SGA dat dugc t6n hao cong suit thip
nhét (72,79 kW) so v6i HSA (135,69 kW), GA (106,3
kW), PSO (105,35 kW), TLBO (124,69 kW), va SOS
(104,26 kW). Tl cac két qua so sanh trong Bang 1,
SGA cho thdy chit lugng két qua rat t6t cho LDPP 33
nat.

Trudng hop 2: s6 DG téi uu

Trong kich ban nay, anh hudng cua s6 lugng DG khac
nhau déi véi tén hao cong suit dugc danh gia dé€ xac
dinh s6 DG td8i uu c6 thé 1p dat vao LDPP. D€ thuc
hién khéo sat nay, s6 DG dugc ting dan dé dat dugc
t6i thiéu t6n hao cdng sudt ma vin ddm bao mic thim
nhép DG cho phép tit d6 xic dinh dugc s6 lugng DG
t6i uu ¢ théldp dit vao LDPP. Bang 2 trinh bay s6 DG
t6i uu, tong cong sudt phat tdi vu, va tén hao cong
suét thu dugc tii phuong SGA. Tl Bang 2, phuong
phép SGA xac dinh s6 lugng DG t6i uu la 9 tuong ting
tén hao cong suit 1a 63,01 kW (ti 1é gidm t6n hao 1a
70,14%). So sinh véi phucng phap PSO 3 va SOS3°
trong nghién ctiu trude day, SGA thu dugc tdn hao
cdng sudt thap hon véi s6 DG t6i uu it hon. Diéu nay
chiing t6 hiéu suit ctia SGA t6t hon hiéu suét ctia PSO
va SOS vé chit lugng gidi phép.

Hinh 1 m6 ta dién ap nut cia LDPP 33 nut sau khi cai
dat s6 DG t6i vu. TU Hinh 1, dién ép tai cac nat rat
gan voi gia tri dién 4p tham chiéu (1,0 pu). Diéu nay
chiing t6 viéc ldp dit s6 DG t6i uu v6i vi tri va cong
sudt phét t6i vu gitp gidm dang ké giam tdn hao cong
sudt va nang cao dién ap nut ctia LDPP.

LDPP 69 nut

LDPP 69 nit c6 quy mo trung binh véi vé6i tdng nhu
cau phu tai la 3,80 MW va 2,69 MVAr3®. Tén hao
cdng sudt tdc dung va phan khang ctia LDPP 69 nut
lan lugt 1a 225 kW va 102,16 kVAr. Dién ap co sé ctia
LDPP 69 nit la 12,66 kV.

Truong hop 1: s6 DG ¢6 dinh

Dai véi trudng hgp s6 DG ¢6 dinh, phuong phap SGA
dugc ap dung vao bai toan phan b6 DG véi s6 lugng
DG xéc dinh truéc lan lugt 1a 1, 2 va 3. Bang 3 trinh
bay cac két qua md phong do SGA cho trudng hop
$6 DG ¢6 dinh ctia LDPP 69 nut. Tén hao cong suit
ban ddu ctia LDPP la 225 kW, l4an lugt gidm xudng con
83,22 kW (trudng hop 1 DG), 71,67 kW (trudng hop
2 DG) va 69,43 kW (trudng hgp 3 DG). Ti 1é gidm t6n
hao cong suit tuong ting 13 63,01%, 68,14% va 69,14%
cho truong hgp 1 DG, 2 DG va 3 DG. Theo két qua t6i
uu, ti gidm t6n hao cong suit dat gia tri tot nhat khi
tich hgp 3 DG vao LDPP.

2003
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Bang 1: K&t qua so sanh ddi véi LBPP 33 nut véi s6 DG ¢d dinh.

Phuong phdp S6 DG Cong sudt (Vi tri 1ap dat) T6n hao cong sudt
DG1 DG2 DG 3
HSA 1 0.85 (18) - - 144.23
2 0.20 (18) 0.69 (17) - 141.14
3 0.19 (18) 021 (17) 0.59 (16) 135.69
GA?%® 1 B} B} B} }
2 - - - -
3 1.5 (11) 0.42 (29) 1.07 (30) 106.3
PSO %8 1 B} B} } B}
2 - - - -
3 0.98 (13) 0.83 (32) 1.18 (8) 105.35
TLBO? 1 B} B} B} _
2 - - - -
3 1.18 (12) 1.19 (28) 1.19 (30) 124.69
oM 1 3.13 (6) i - 115.01
2 229 (6) 0.84 (28) - 107.39
3 221 (6) 0.20 (28) 0.72 (29) 104.26
SGA 1 2.86 (7) . . 114.46
2 0.85 (13) 1.16 (30) - 87.17
3 0.80 (13) 1.09 (24) 1.05 (30) 72.79

Bang 2: K&t qua so sanh ddi véi LDPP 33 nut véi sé DG téi uu.

Phuong phap S6 DG t6i uu T6ng cong sudt DG (MW)  Ton hao cong sudt
PSO3® 12 2,51 77,03
S0s 3 12 2,51 76,97
SGA 9 3,47 63,01

Bang 3 ciling trinh bay so sanh giita SGA va cac
phuong phap khéc déi véi LDPP 69 nit. O trudng
hgp 1 DG, SGA xéc dinh vi tri tdi vu ctia cac DG tai
cdc nut 61 v6i cong sudt DG 1a 1,87 MW. Tén hao cong
sudt tdc dung thu dugc tit SGA la 83,22 kW, trong khi
tén hao cong sudt thu dugc tit HSA 34 va SOS? lan
lugt 1a 112,10 kW va 118,62 kW. Theo d6, SGA thu
dugc t8n hao cong sudt thdp nhét so véi cac phuong
phép khac khi lip dit 1 DG vao LDPP. O trudng hop
lap dit 2 DG, SGA tim théy vi tri cdc DG dugc lap
dat tai cac nat 17 va 61 véi cong sudt DG tuong ting la
0,53 MW va 1,78 MW. T6n hao cdng suét ciia SGA dat
dugc d6i véi trudng hop nay 1a két qua t6t nhit so véi
cac phuong phap khac. O trusng hop lip dit 3 DG,
ton hao cong sudt thu dugc ti SGA (69,43 kW) thap

hon HSA (86,66 kW), GA (89,0 kW), PSO (83,2 kW),
TLBO (82,17 kW), va SOS (82,07 kW). Két qua so
sanh trong Bang 3 cho thdy ring SGA la mét phuong
phép hiéu qua dé€ giai quyét bai todn t6i vu phin b
DG trong LDPP.

Truéng hop 2: sé DG téi uu

Bang 4 cung cép cac két qua ctia phuong phip SGA
thu dugc cho cac Trudng hgp 2. Sau khi qua trinh xac
dinh s6 DG t6i uu hoan tat, s6 DG t6i uu dugc xac
dinh béi phuong phap SGA 1a 7 DG d6i véi LDPP
69 nit. S6 DG nay gidp gidm t6n hao cong suit con
67,16 kW, tuong ting ti1é gidm t6n hao 14 70,23%). T
Bang 4, SGA thu dugc gia tri t6n hao cong sudt thip
hon so véi 71,58 kW tti PSO, va 71,44 kW tu SOS véi

2004
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Hinh 1: Dién 4p nat ctia LDPP 33 nut trudc va sau khi lap dat sé DG téi uu.

Bang 3: K&t qua so sanh ddi véi LBDPP 69 nut véi sé DG ¢é dinh.

35

Phuong phéap

HSA 3

GAZ

PSO%8

TLBO?

SOs%

SGA

S6 DG

DG 1
1 1.44 (65)
2 0.05 (65)
3 0.015 (65)
1 -
D -
3 0.93 (21)
1 -
2 -
3 0.99 (17)
1 -
2 -
3 1.01 (13)
1 2.09 (57)
2 0.36 (57)
3 0.26 (57)
1 1.87 (61)
2 0.53 (17)
3 0.53 (11)

Cong sudt (Vi tri ldp dat)

DG2
1.59 (64)

0.14 (64)

1.08 (62)
1.19 (61)
0.99 (61)
1.69 (58)
0.2 (58)

1.78 (61)

0.38 (18)

DG 3

_1.63 (63)
;).99 (64)
;).79 (63)
_1.16 (62)
_1.52 (61)

1.72 (61)

T6n hao cong sudt

112.10
96.56

86.66

82.17
118.62
102.92
82.07
83.22
71.68

69.43

2005
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s6 DG t6i uu it hon.

Hinh 2 mé t& dién 4p nut ctia LDPP 69 nut sau khi 1p
dit s6 DG t6i uu stt dung phuong phdp SGA. Theo
quan sat ti hinh nay, gia tri dién 4p nut thdp nhat la
0,98 pu, cho thdy su cai thién dang ké dién 4p nut khi
$6 DG t6i uu dugc 1p dat véi vi tri 1dp dit va cong
suat t6i vu. Do d6, SGA dat hiéu suat vugt troi so véi
cac phuong phéap khac vé do chinh xdc cta giai phap
doi véi LDPP 69 nut.

KET LUAN

Trong bai bao nay, phuong phap SGA da dugc dé xuat
dé giai quyét hiéu qua bai toan tdi uu phan b6 DG
trong LDPP. Bai toan t6i uu phan b6 DG dugc xem
xét bao gom xdc dinh vi tri ldp dit, cong suat phat va
s6 DG t6i uu trong LDPP. D€ xdc dinh s6 DG tdi uu,
bai toan dugc giai v6i s6 DG khac nhau va s6 DG t6i
uu dugc xdc dinh tuong tGing vé6i trudng hop c6 téng
t6n hao cong suét tdi thiéu van ddm bao cac rang budc
ctua LDPP. Phuong phap dé xudt da dugc thi nghiém
vao LDPP IEEE 33 nut va 69 nut. béi véi LDPP 33
nut, s6 lugng DG t6i vu dugc xdc dinh la 9 gitp gidm
tén hao cong sudt con 63,01 kW, tuong tng vdi ti 1é
gidm t6n hao 1a 70,14%. D6i v6i LDPP 33 nut, t6n
hao cong sudt con 67,15 kW va ti 1é gidm ton hao la
70,23% v6i s6 lugng DG t6i uula 7. Két qua tdi vu thu
dugc tit SGA dugc so sanh véi cac phuong phép khac
trong tai liéu. Két qué so sanh cho thiy phuong phép
SGA ¢6 hiéu qua cao trong viéc giai bai toan tdi uu
phén b6 DG trong LDPP. Do d6, phuong phap SGA
¢6 tiém nang d€ ma rong va phét trién nham dp dung
vao luéi dién trung thé thuc t€ ctia Viét Nam trong cac
nghién cuu ti€p theo.
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Bang 4: Két qua so sanh ddi véi LBDPP 69 nut véi sé DG téi uu.

Phuong phap $6 DG t6i uu
PSO* 8
SOS* 8
SGA 7

Téng cong sudt phit DG

T6n hao cong sudt (kW)

MW)

2,50 71,58
2,44 71,44
3,53 66,98
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Hinh 2: Dién ap nat cta LDPP 69 nut trudc va sau khi ldp dat sé DG t6i uu.
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A Search Group Algorithm for Optimal Distributed Generation
Placement

Truong Hoang Bao Huy"’, Vo Ngoc Dieu?3, Tran Van Thanh*"

ABSTRACT

The integration of renewable-based distributed generation (DG) in distribution networks is increas-
ingly common worldwide due to fossil fuel depletion, environmental pollution, and global warm-
ing. This paper proposes a Search Group Algorithm (SGA) method to determine the optimal loca-
tion, capacity, and quantity of DGs in distribution networks. The SGA method has a good ability to
find optimal solutions thanks to the ability to balance between the global search and local search
in the optimization process. The objective of the problem is to minimize the power loss of the
distribution networks while meeting the constraints of the networks, such as power balance, bus
voltage limit, branch current limit, DG power limit, and DG penetration limit. The proposed method
is applied to the IEEE 33-node and 69-node distribution networks with two different cases. After
integrating DGs into distribution networks, the power loss are reduced by 70.14% and 70.23% for
the 33-node and 69-node distribution networks, respectively. The results obtained from the SGA
method were compared with other methods in the literature. The simulation results have proved
that the SGA method has good performance for the optimal DG placement problem in distribution
networks.

Key words: Search group algorithm, distributed generation, power loss, distribution networks
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	Lời Cảm Ơn
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