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Tém tit — Bai bao trinh bay phwong phip xic
dinh vi tri va cong suit may phat dién phin tan
(distributed generation - DG) trén lwéi dién phin
phdi (LDPP) c6 xét dén cAu tric van hanh LDPP
giam ton that cong suit. Phwong phap dé xuit dwoc
chia 1am hai giai doan sit dung thuét toan di truyén
(genetic algorithm - GA). Giai doan-I, gidi thuiat GA
dwogc siv dung dé t6i wu vi tri va cong suit DG trén
lwéi dién kin, giai doan-II dwoc sit dung dé xac dinh
cAu tric van hanh tbi wu cia LDPP sau khi da lip
dit DG. Két qua tinh toan trén LDPP 33 va 69 nut
cho thiy, phwong phap dé xuit c6 kha ning giai bai
toan tdi wu vi tri va cong sudt DG va cé xét dén bai
toan t4i cAu hinh LDPP.

Tir khéa — Luéi dién phin phdi, ngudn dién phan
tan, ton thit cong suit, giai thuit di truyén.

1 GIOI THIEU

4u trac hé thong dién truyén théng co dang
doc, ludi dién phan phéi (LDPP) s& nhan dién
tir lu6i truyén tai hodc truyén tai phy sau do
cung cép dén ho tiéu thu dién. LDPP c¢6 cau tric
hinh tia hoac dang mach vong nhung van hanh
trong trang thai hd. Dong cong sudt trong trudng
hop nay d6 vé tir hé théng thong qua LDPP cung
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cip cho phu tai. Vi vy, viéc truyén tai dién ning
tor nha may dién dén ho tiéu thy s& sinh ra tén hao
trén ludi truyén tai va LDPP (khoang 10-15% tong
cong sudt cua hé théng). Véi ciu tric méi cua
LDPP hién nay, do c6 sy tham gia cua cac may
phat dién phan tan (distributed generation - DG),
dong cong suat khong chi db vé tir hé thdng truyén
tai ma con luu thong giita cac phan ciia LDPP véi
nhau, tham chi d6 nguoc vé lué6i truyén tai. Cau
trac nay dwoc goi 1a ciu tric ngang.

Véi cdu triic ngang c6 sy tham gia ctia cac DG,
LDPP thuc hién tot hon nhiém vu cung cép nang
lwong dién dén ho tiéu thu dam bao chat lugng
dién ning, do tin cdy cung cép dién va mot sb yéu
cau an toan trong gi¢i han cho phép. Pong thoi
mang lai nhiu loi ich khac nhu: giam tai trén lugi
dién, cai thién dién 4p, giam ton that cong suét,
dién nang va hd tro ludi dién.

D3 c6 nhiéu cong trinh nghién ciru vé bai toan
tai cAu hinh LDPP v&i ham muc tiéu giam ton that
trén ludi dién co két nbi véi nhiéu DG hoic khong
¢6 két ndi DG, tuy nhién vi tri va dung luong cta
cac DG nay luon dugc cho trude. Cac phuong
phap chu yéu dya trén cac dé xuat cia Merlin va
Back [1] - giai quyét bai toan thong qua k¥ thuat
heuristic roi rac nhanh-bién, ctia Civanlar va cac
cong su [2] - phuong phép trao d6i nhanh hay cac
phuong phdp heuristic hodc meta-heuristic nhu
thuat toan di truyén (genetic algorithm - GA), thuat
toan t6i wu by dan (Particle Swarm Optimization-
PSO), thuat toan tim kiém cuckoo (cuckoo search
algorithm-CSA) moéi ciing duge sir dung dé giai
quyét bai toan nay. Trong khi d6, bai toan cé xét
dén vi tri va dung luwong DG chi dugc xét trén
LPPP hinh tia khong c6 sy bién ddi cdu hinh cia
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LDPP duoc dé cap trong cac nghién ctu [3-11].
Diéu nay da khong giai quyét dugc tron ven bai
toan dit DG vi khi c6 thay dbi cdu hinh ludi, vi tri
cac DG s& khong phu hop dé phat huy kha ning 6n
dinh dién 4p va giam ton that hay viéc bom cong
sudt qué 16n cua cac DG s& gdy ton hao 16n trén
LDPP, gay xung dot giita loi ich cua dién luc va
loi ich khach hang. Viéc xem xét ca hai van dé tai
c4u hinh ludi va dit DG cung lic duge dé cap
trong [12-14] 1a sy tich hop ca hai bai toan tai céu
hinh vi tri va dung lugng DG dé nang cao hiéu qua
cia LDPP. Piéu nay duoc xem la hop 1y hon ca
khi giai quyét dugc mau thudn giita dién luc va
khach hang, vi tan dung dugc cong suét cua céc
DG dé giam t6n hao ma van dam bao cong suat
bom vao ludi cia khach hang.

Bai bao nay tiép can bai toan xac dinh vi tri va
cong suét ciia cac DG trén LDPP co xét dén bai
toan tai cAu hinh van hanh lu6i dién v6i muc tiéu
1a giam ton that cong suit tic dung va théa min
cong suat bom vao ludi ciia cac khach hang. Giai
phap xéc dinh vi tri va cong suit ciia cac DG tdi uu
va xac dinh céu hinh van hanh dugc thuc hién
bang hai giai doan sir dung GA. Trong do, giai
doan — I st dung GA xac dinh vi tri va cong suét
t6i wu cta cac DG trén LDPP kin (dong tit ca cac
khoa dién), ¢ giai doan — II, GA dugc st dung dé
xac dinh c4u trac van hanh hé t6i wu cua hé thong.
Két qua bai toan dugc so sanh vé6i cac nghién ciru
[12-14], cho thdy tinh hiéu qua cia giai phap dé
xuat.

2 MO HINH BAI TOAN TOI UU VI TRi VA
CONG SUAT DG CO XET DEN TAI CAU
HINH LDPP

2.1 Mo hinh toan hoc cua bdi todan

Xét LDPP don gian nhu Hinh 1. Vi 3 vi tri ¢6
1ap DG cho phép khong 1am mét tinh tong quat khi
md ta tat ca cac truong hop vi tri khoa mé va vi tri
DG. Dong dién nhanh trén LDPP Hinh 1 ¢6 thé
biéu dién thanh 2 thanh phan nhu Hinh 2, véi
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Pé mo ta ham s AP, phu thudc vao lugng
cong suit chuyén tai hay dong cong sudt chuyén
tai, co thé su dung k¥ thuat bom vao va rut ra tai
khoa dién dang mo trén nhanh MN cung mot dong
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dién c6 gia tri 1a /Y nhu Hinh 3. Khi d6, t6n hao
cong sudt cia LDPP sau khi tai cau hinh dwoc mé
ta nhu biéu thirc (2).
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Trong d6, AP*™“ 1a ton that cong suat sau khi
tai cAu hinh. /5™, I} 1a thanh phan tac dung va
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Trong do, Rieop 12 dién tré cua ca mach vong.
Biéu thirc (5) va (6) cho thay viéc dat DG vao
LDPP s& lam vi tri khoa mé thay doi do cac gid tri
I va IgMN thay d6i khi co DG. Diéu nay cho
thiy viéc dat DG tdi wu trén LDPP hinh tia rdi mai
xét dén bai toan tai ciu hinh LDPP hodc tai cAu
hinh LDPP sau d6 xét dén dit DG 1a khong phu
hop. Tt nhan xét trén, tac gia d& xuét mot trinh tu
giai bai toan xac dinh vi tri va dung lugng DG cac
budc nhu sau:

Pong tat ca cac khoa dién tao thanh LDPP kin.
Diéu chinh dién 4p tai tit ca cic ngudn (tram bién
ap cap cho LDPP) ¢6 gia tri bang nhau.

Ti wu vi tri va cong suét cac ngudn phan tan
trén Iudi dién kin st dung cac thuét toan ti wu sao
cho ton that cong sut bé nhat.

Tbi wu cAu tric van hanh LDPP st dung céc
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thudt toan toi wu sao cho ton thit cong sudt trén hé
thong la bé nhat.

2.2 Ham muc tiéu va cac diéu kién rang bugc

Ham muc tiéu: Ton that cong sut ciia hé thong
bang t6ng ton that trén cac nhanh.

P = ZkAP_Zk R, |1| _ZkR P +Q
(7)

Trong do, AP;: ton thit cong suét tac dung trén
nhanh thtr i, Nbr: tong sé nhanh, P;, Q;: cong suit
tac dung va cong suét phan khang trén nhanh thr i,
Vi, Ii: dién ap nat két ndi cua nhanh va dong dién
trén nhanh thit i, Pioss: ton that cong sudt tac dung
cua hé théng, k;: trang thai cia cua cac khoa dién,
néu k; = 0, khoa dién thir i md va nguoc lai.

Diéu kién rang budc: Phuong phap dé xuat
dugc chia 1am hai giai doan, do dé cac diéu kién
rang bugc trong tirng giai doan nhu sau:

Giai doan I: Xac dinh vi tri va cong sut nguén
phan tan, can thoa man cac rang budc sau:

Giéi han cong suat phat ctia DG:

P,

DGi,min S pDG i < pDGl max ° Vo1 121,29' . '9NDG

(3)
Trong d6 Ppei, min VA Ppgimax 140 luot 12 gidi han
cong suit nho nhét va 16n nhit cua DG tht i, Ppg,
1a cong sudt phat cua DG thir i, Npg 1a sé luong
DG két nbi trén LDPP.
Gidi han dong dién trén cac nhanh va dién ap
cac nut:

véii=1,2,.. ., Npus ©)

7Nbus ( 1 0)

1,max 2

<vil<v

Ll <1,

Vi min . max ,voii=1,2,...

Trong d0, Ny 14 s6 nit trong LDPP, Ty 12
gi6i han dong dién trén nhanh th{t 1,Vimin va Vimax
lan luot 1a gi6i han dién 4p nat nho nhat va 16n
nhét cho phép.

Giai doan 11: Xéc dinh cAu trac van hanh tbi vu
cua ludi dién, bén canh viéc phai thoa man cac
rang budc lién quan dén dién 4p cac nit va dong
dién trén cac nhanh phai nim trong gidi han cho
phép, thi rang budc vé cdu triic ludi hinh tia 13 mot
trong nhiing rang budc quan trong nhat cta bai
toan nhim tim ra cdu truc van hanh hinh tia cta
LDPP.

3 AP DUNG GA CHO BAI TOAN TOI UU VI
TRi VA CONG SUAT DG CO XET DEN
TAI CAU HINH LDPP.

Phuong phép xac dinh vi tri va cong suit DG
c6 xét dén tai ciu hinh LDPP dé xuét duoc chia
lam hai giai doan. Tuy nhién, mdi giai doan 1a mot
bai toan téi wu c¢6 rang budc va can phai s dung
cac thuat toan t6i wu dé giai timg bai toan. Trong
bai bao nay, thuat toan GA dugc st dung cho ca
hai giai doan do bdi thudt toan GA la mdt thuat
toan phd bién, d& thuc hién va di dugc ap dung
thanh cong trong nhiéu bai toan lién quan dén hé
thdng dién ndi chung ciing nhu bai toan t6i wu vi
tri DG va bai toan tai ciu hinh LDPP ni riéng.
Céc budc co ban cia thuat toan gidi thuat GA
duoc thuc hién nhu sau:

(1) Khoi tao: Trong giai doan I, Cac bién can
t6i wru 1a vi tri va cong suat cac may phat dién phan
tan, vi vy véc to bién diéu khién c6 dang nhu biéu
thirc (11). Khi d6 quan thé (N) nhidém sic thé
(NST) dugc khéi tao ngu nhién nhu biéu thic
(12):

X, :[VT{,..., VII, Pl .. P,,’;] an
round{VTmmd +rand><( max,d mmd)} (12)
a Pmmd +rand><( max,d Pmin,d

Trong d0, VTming vd VTimaxa 1an luot 12 thir ty
cac nut nhé nhét va 16n nhat trong LBPP ma DG
thir d ¢6 thé 1ap dat; Pming va Prmaxa 1an luot 13 gici
han cong sut nho nhat va 16n nhat cia DG tht d;
mla sd lugng DG; d=1,2,....,mvai=1,2,....,N.

Dua trén quﬁn thé vira khoi tao, bai toan phéan
bd cong suit dua trén phuwong phap Newton-
Raphson dugc gidi va gia tri thich nghi ciia méi
NST dugc tinh dua trén biéu thirc (7).

(2) Chon lgc: Dya trén gia tri thich nghi cta
cac NST, cac NST t6t duoc gitr lai. Trong khi do,
cac NST xau duoc loai khoi quan thé dé nhuong
chd cho cac NST méi. Trong nghién ctru nay,
phuong phap chon loc xép hang dugc sir dung dé
chon loc cac NST tét va ti 1& chon loc dugc gitr cd
dinh 12 50% NST trong quan thé.

(3) Ghép chéo: Ghép chéo la mot hoat dong
quan trong trong thuat toan Giai thuat GA. Muc
dich cua ghép chéo, 1a dé trao ddi thong tin day du
gitta cac NST. Trong nghién cru nay phuong phap
ghép chéo don diém dugc s dung dé tao ra cac
NST méi.
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(4) Dot bién: Bé giup GA thoat khoi cac cuc tri
dia phuong va kham pha ving tim kiém méi, co
ché dot bién duoc sir dung. Trong nghién ciru nay,
ti 16 dot bién duoc chon 1a 20% téng ) gen (mdi
gen 1a vi tri hodc cong suit DG) trong quin thé.
Céc gen dugc chon dot bién sé& dugc thay thé béng
mot gen méi. Qué trinh dot bién duge mé ta chi
tiét trong Hinh 4.

‘VT1 VT2 | ... ‘ Py .. ‘Pm
Pdm =Pmin,d + rand (Pmax,d - Pmin,d)]
‘VT1 VT2| ... [Pdm| ... ‘Pm

Hinh 4. Qua trinh d6t bién

Thyc hién xong budc 2-4, mot quan thé mai
duogc sinh ra thay thé cho thé hé cha me véi mot sb
NST méi va loai bd mot s6 NST xdu. Quin thé
méi duge danh gia bang ham thich nghi. Néu cac
diéu kién hoi tu duoc thoa man, thuat toan s& duoc
dung lai nguoc lai thudt toan s€ quay lai budc 2 va
tiép tuc thuc hién cac bude tiép theo.

Sau khi thyc hién t6i vu vi tri va cong suét cac
DG trén LDPP kin, thong s6 cac DG dugc cap nhat
vao thong s6 LDPP. Khi o, giai thuat GA tiép tuc
duogc st dung dé xac dinh cac khoa dién mo trong
LDPP d tao ra cdu trac van hanh hinh tia cua
LDPP. Qua trinh ap dung GA trong giai doan — 11
tuong tu nhur giai doan — I, duy chi ¢6 cdu tric ciia
mdi NST & biéu thirc (11) dugc thay thé bang cdu
trac NST méi duoc mé ta bang biéu thire (13):

X, =S/, Si.., Sio (13)

Trong d6, Sy, la khoa dién mo, NO 1a sé
lwong khoa mo dé duy tri cau tric ludi hinh tia.

Phuong phép xac dinh vi tri va cong suat DG
c6 xét dén tai cau hinh dugce thuc hién tuén tu theo
cac budc sau:

Budc 1: Dong tat ca cac khoa dién tao thanh
LDPP kin.

Budc 2: St dung gidi thudt GA xac dinh vi tri
va cong suit cac may phat dién phan tan trén
LPPP giam t6n thit cong suét.

Budc 3: Cap nhat lai thong s6 LDPP c6 su xuat
hién ciia cac ngudn phan tan vira xac dinh.

Budc 4: Sir dung giai thudt GA xéc dinh ciu tric

van hanh hinh tia LDPP giam ton that cong suét.

4 KET QUA TINH TOAN.

4.1 Lwa chon thong 56

DPé chimg minh kha niang va hidu qua cia
phuong phap dé xuét, LDPP 33 va 69 nut duoc sir
dung dé tinh toan. Mic du trong phuong phap dé
xudt, s6 lugng DG c6 thé duoc chon tuy y. Tuy
nhién dé thuan loi trong quaé trinh so sanh véi mot
s6 nghién ciru, s6 lwong DG trong cé hai hé thong
dugc gidi han 1a 3. Dbi v6i GA, kich thude quan
thé dugc chon 1a 30, ti 1& chon loc va dot bién
duoc chon lan luot 1a 50% va 20% cho ca giai
doan — I va giai doan — II. Trong khi do, s6 vong
lap lon nhat duoc chon trong giai doan — I 1a 500
cho LDPP 33 nut va 2000 cho LDPP 69 nut va giai
doan —1II 1a 150 cho ca hai LDPP.

4.2 LDPP 33 nut

Hé théng phan phéi 33 nat, bao gdm 37 nhanh,
32 khoéa dién thuong dong va 5 khoa dién thuong
mé. So db don tuyén duoc trinh bay trong Hinh 5.
Téng cong suit thuc cua tii va cong sudt phan
khang ciia hé thong twong tmg 1a 3,72MW va 2,3
MVAR [15]. Téng ton that cong sudt thuc va cong
sudt phan khang ddi véi cac trudng hop ban dau
tinh tir phan bd cong suat tuong tmg 1a 202,68 kW
va 135,14 kVAr.

Hinh 5. So d6 LDPP 33 nat
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Béng 1. Két qua thyc hién hai giai doan trén LDPP 33 niit

va nho nhit cia GA trong hai giai doan dugc thuc

Béang 1 trinh bay két qua tinh toan trong hai
giai doan. Trong giai doan I, vi tri cdc may phat
phan tan 1an luot duoc lép dat tai cac vi tri tdi wu 1a
nat 32, 8 va 25 véi cong suét twong tng 14 0,8234,
1,1047 va 1,1073 MW. Tén that cong suét trén
luGi diénnay 1a 41,9082 kW. Tuy nhién, can luu y
1a ciu trac ludi trong giai doan I 1a ciu trac ludi
dién kin va ton that cong suat trén ludi dién kin 1a
ton that bé nhat ma LDPP c6 thé dat duoc. Sau khi
xéac dinh dugc vi tri va cong sudt t6i wu ciia may
phat phan tan trén cdu trac ludi kin, giai doan II
duoc thuc hién dé tim cac khoéa dién mé va cdu
trac ludi thu duoc vaoi cac khoa mo la 33, 34, 11,
30 va 28 tuong Gmg voi ton thit cong sudt 53,4274
kW. Tong ton that cong suat di dugc giam 73,64%
so voi chua thuc hién t6i tru ludi dién Ngoai ra,
dién ap thap nhét trong hé théng da dugc cai thién
tir 0,91081 tdi 0,9685pu.

Bang 1 ciing cho thay gia tri trung binh cia
ham thich nghi trong giai doan I 1a 42,5102 gan
bang v6i gia tri ham thich nghi nho nhat 41,9082
v6i d6 léch chudn 0,9969. Trong khi dé, ¢ giai
doan II, trong tat ca cac lan thuc hién, GA déu tim
duoc cdu triic van hanh ti wu. Piéu nay dugc thé
hién qua céc gia tri 16n nhét, nho nhét, trung binh
ctia ham thich nghi déu bang 53,4274 véi do 1éch
chuén bang 0. Pic tinh hoi tu 16n nhét, trung binh

LDPP ban | Giai doan I | Giai doan hién trong 20 lan chay doc lap duogc cho trén Hinh
dau 1 6 va Hinh 7. Tt hinh v& cho thdy, duong ddc tinh
Vi tri DG (nt) - 32,8,25 | 32,8,25 trung binh tiém can (trong giai doan I) hodc tring
PG (MW) 0,8234, 0,8234, (giai doan II) véi dudng déc tinh héi tu nho nhat.
- 1]=1]%‘;737 1]’1]%‘;73’ Diéu nay chimg to d§ 6n dinh va sy phu hop cua
’ ’ GA khi ap dung vao bai toan xac dinh vi tri va
Khéa mg 33;24;5 ’ EE‘?“g co 33; 3‘2; L, cbng suat phat ctia cac DG trong d6 c6 xét dén vén
R 1§ R \ N A . n
S— oam hanh LDPP. Thoi gian thyc hién tinh toan trén
Ton that (kW) 41,9082 1 o3 4274 may tinh c4 nhan core i3, ram 2G khoang 170 s
202,68 (LbPP ’ ., , .o
: (LDPP ho) cho ca hai giai doan.
kin)
Unin(pu) 0,9108 0,9832 0,9685 o
i ol doan - ean
Une (pU) I | ! l - -
. . ‘ r )
Gid tri ham thich | 50 68 | 419082 | 534274 _ b
nghi 5 ssl '
PR X \ £ M
Glra tri 101'1 nhat ham ) 442733 53.4274 e || -
thich nghi 2
L W
Gia tri trung binh A N el T T e e S
ham thich nghi - 42,5102 53,4274 <= ___,‘______‘___‘___:___ -
A o 50 100 150 200 250 300 350 400 450 500
Do 1éch chuan - 0,9969 0 Vong lap
Théi gian tinh todn Hmh' 6. Pac tinh hoi tu cia GA trong giai doan — I trén LDPP
. i - 130,49 39,54 33 nut
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Hinh 7. Pdc tinh hoi tu ciia GA trong giai doan — II trén LDPP
33 nat

o
]

bién ap cac nut trong hé théng sau khi thuc
hién hai giai doan dugc cho ¢ Hinh 8. Tu hinh v&
cho thdy, dién ap cac nut trong giai doan — I t&t
hon so vé6i giai doan — II. Diéu nay khing dinh sy
t8i wu cta cAu truc van hanh kin so véi cdu trac
van hanh hé va néu cac thiét bi bao vé ludi dién
dap tng nhu cAu van hanh kin, thi viéc van hanh
LPPP kin ¢6 nhidu uu diém vé ton that cong suat
va dién 4p cac nat trén toan hé théng. Tuy nhién,
mac du dién &p cac nat khong t6t hon ciu tric van
hanh kin, nhung rd rang dién ap cac nut sau giai
doan — II di duoc cai thién dang ké so véi cau trac
ban dau, diéu nay duogc thé hién bf?lng su so sanh
v6i dién ap ban dau tai Hinh 9.



TAP CHi PHAT TRIEN KH&CN, TAP 20, SO K7-2017

Dien ap (p.u.)

0975 ; : : :
097 i : : ; :

0965 I I i i
0 7
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Hinh 9. Pién ap trudc va sau khi t6i wu ludi dién

Bang 2. So sanh két qua thuc hién vdi cac phuwong phap trén
LDPP 33 nut

GA HSA[12] | FWA[13] | CSA[14]

Vi ul DG ) ¢ 55 | 32.31,33 | 32.29,18 | 18.25.7
(n1it)

0,8234, | 05258, | 05367, | 0,8968,

by | L1047, | 05586 | 06158, | 14381,

po(MW) 1,1073 0,5840 0,5315 0,9646

Py=3,035 | Py=1,6684 | Py=1,68 | Py=3,299

Khsam |33 3% 11| 714,10, [ 7.14,11, (33,34, 11,

oam 30,28 32,28 32,28 31,28

AP (kW) 53,43 73,05 67,11 53,21

Unin (pu.) | 0,9685 0,9700 09713 | 0,9806

Két qua so sanh v6i mot s phuong phap dwoc
trinh bay trong Bang 2. Két qua cho thiy, ¢ thanh
phan ton that cong suat, phuong phap dé xuat co
cdu trac ludi t6i wu véi tén thit cong suét 53,43
kW s0 v6i 73,05 kW khi thyc hién bang thuat toan
tim kiém hai hoa (harmony search algorithm-HSA)
va 67,11 kW véi thuat toan phéo hoa (fireworks
algorithm-FWA). Trong khi, dién ap nho nhit tai
cac nat trong hé thong 1a gan nhu tuong tu nhau
v6i dién dp nho nhat trén hé thong dugc thuc hién
bang phwong phap dé nghi, HSA va FWA lan luot
13 0,9685, 0,9700 va 0,9713 p.u. DP6i v6i thudt toan
CSA, tbn thit cong suit thu dugc cta phuong phép

11

dé nghi gan bang véi phuong phap CSA véi ton
thdt cong sudt cia hai phuong phap lan luot la
53,43 kW va 53,21 kW. Dién 4p nit nhé nhit tir
phuong phap dé xuidt 1a 0,9685 p.u. so véi
0,9806pu. trong phuong phap CSA. Tir két qua so
sanh voi mot sb giai thuat tdi wu méi duge phat
trién nhu HSA, FWA va CSA c6 thé thay rang
phuong phap dé nghi thyc hién t&i wu vi tri va
cong suat DG két hop v6i xac dinh cu triic van
hanh LDPP bang hai giai doan riéng r& s dung
thuat toan GA 1a mot phuong phép kha thi dé thuc
hién t6i vu LDPP lién quan dén DG va ciu triic
van hanh LDPP.

4.3 LDPP 69 nut

LDPP 69 nit bao g?)m 69 nit, 73 nhanh, 5 khoa
thuong mé va tong cong sudt phu tai 1a 3,802 + j
3,696 MW. So dd don tuyén duogc trinh bay tai
Hinh 10 va théng sé hé théng dwoc cho & [16].
Trong diéu kién van hanh binh thuong cac khoa
dién {69, 70, 71, 72 va 73} dugc md.

Két qua tinh toan trén LDPP 69 nut & Bang 3
cho théy, sau khi thyc hién t6i vu vi tri va cong
sudt DG va xéac dinh cAu triic van hanh ho ti wu,
tén that cong suat da giam tir 224,89 kW xudng
39,332 kW va bién d¢ dién ap nat thap nhét trong
hé thong da duoc cai thién dang ké tir 0,9092 dén
0,9841 p.u.
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6 6 6 65
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617 627 63 7 64
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I: FEPars 0666660600606 22222
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Hinh 10. LBPP 69 nut

Béang 3 ciing cho thdy gia tri trung binh cua
ham thich nghi trong 20 lan thyc hién doc lap
trong giai doan — I gan bang véi gia tri ham thich
nghi nho nhét véi do 1éch chuan 0,0233. Trong khi
d6, & giai doan — II, trong tit ca cac 1an thyc hién,
GA déu tim dugc cdu triic van hanh téi wu. Diéu
nay dugc thé hién qua cac gia tri 16n nhét, nho
nhét, trung binh ctia ham thich nghi déu bang nhau
v6i d6 1éch chuan bang 0. Dic tinh hoi tu 16n nhat,
nhé nhit va trung binh ciia GA trong hai giai doan
dugc cho ¢ Hinh 11 va Hinh 12. Hinh v& cho thdy,
duong dic tinh trung binh rat gan véi duong dic
tinh hoi tu nhé nhat trong ca hai giai doan.



12 SCIENCE & TECHNOLOGY DEVELOPMENT JOURNAL, Vol 20, No.K7- 2017

Béng 3. Két qua thyc hién hai giai doan trén LDPP 69 niit

LDPP ban | Giai doanI | Giai doan
dau II
Vi tri DG (nat) - 50,21,61 | 50,21, 61
Ppg (MW) 0,7431, 0,7431,
- 0,6778, 0,6778,
1,6224 1,6224
Khoéa mé 69,70,71, | Khongco | 69,70, 12,
72,73 khoa mé 55,62
Tén théat (kW) 224,89 28,8883 39,332
Upnin(pu) 0,9092 0,9881 0,9841
Upax (pu1) 1 1 1
Gla. tri ham thich ) 28,8883 39332
nghi
G tri 16n nhat ham ; 289766 | 39332
thich nghi
Gia tri trung binh
ham thich nghi ) 28,9241 39,332
Do léch chuin - 0,0233 6e-11
Thoi g{an tm,tl toan ) 806.47 214,95
trung binh (giay)

Két qua so sanh v6i mot s phuong phap dwoc
trinh bay trong Bang 4. Két qua cho thay, ton that
cong suat thu duoc bang phuong phap dé xuat nho
hon so véi HSA va CSA véi gia tri ton thit cong
sudt 1 39,332 kW, trong khi dbi voi HSA va CSA
lan luot 1a 40,3 va 40,49 kW. So véi FWA, ton
that cong suat thu duoc khi sir dung phwong phap
d& xuat cao hon 0,0820 kW so véi FWA.

Bang 4. So sanh két qua thuc hién vdi cac phuwong phap trén
LDPP 69 nut

GA HSA[16] | FWA[17] | CSA[19]
Vi tri
DG 50,21, 61 61,60,62 | 61,62,65 61,62, 65
(n1t)
0,7431, 1,0666, 1,1272, 1,7496,
Poa 0,6778, 10,3525, 0,2750, 0,1566,
MW) 1,6224 0,4257 0,4159 0,4090
PY=3,0433 | PY=1,8448 | PY=1,8181 | PY=2,3152
Khoa | 69,70, 12, | 69,17,13, | 69,70, 13, | 69, 70, 12,
mé 55,62 58,61 55,63 58,61
AP
(W) 39,332 40,3 39,25 40,49
Unin 0,9841 0,9736 0,9796 0,9873
(p-u.)
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Hinh 11. Pac tinh hi tu ctia GA trong giai doan I trén LDPP
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Hinh 12. Péc tinh hoi tu cua GA trong giai doan II trén LDPP
69 nut

5 KET LUAN.

Bai bao nay tiép can bai toan xac dinh vi tri va
cong sudt DG trén LDPP c6 xét dén ciu trac van
hanh luéi dién v6i myc tiéu 1a giam ton thit cong
sudt tac dung trén hé théng phan phdi. Giai phap
xac dinh vi tri va cong suit DG tdi uu va xéac dinh
cAu trac van hanh duoc thuc hién riéng ré béng hai
giai doan su dung thudt toan GA. Trong do, ¢ giai
doan thir nhét su dung thuat toan GA xac dinh vi
tri va cong suét t6i wu cua cac DG trén LDPP kin;
& giai doan thir hai, giai thuat GA dugc st dung dé
xé4c dinh cdu trac van hanh ho tdi wu ctua hé théng.
Tir két qua cua viéc 4p dung thir nghiém phuong
phap vao hé théng mang 33 nut va 69 nut, phuong
phap thyc hién don gian, rit ngan thoi gian thyuc
hién cho giai thuat GA vi s6 lugng bién can t6i vu
trong mdi 1an thuc hién la trong ddi nho. Két qua
thuc hién so sanh v6i mot s6 nghién ctru cho thy
su phu hop cta phuong phap d& xuat.
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Application of genetic algorithm for
problem of optimizing location and
capacity of distributed generation
considering distributed network
reconfiguration

Nguyen Tung Linh, Nguyen Thanh Thuan, Ton Ngoc Trieu,
Nguyen Anh Xuan, Truong Viet Anh

Abstract—This paper presents a method of determining the location and size of distributed generation
(DG) considering to operate the configuration of distribution network to minimize the real power loss.
The proposed method which is based on the genetic algorithm (GA) is divided into two stages. In the first
stage, GA is used to optimize the location and size of DG in the mesh distribution network, while in the
second stage, GA is used to determine the radial network configuration after installing DG. The
simulation results on the 33-nodes and 69-nodes systems show that the proposed method can be an
efficient method for the placing DG problem and that is considering to solve the problem of distribution
network reconfiguration.

Index Terms — Distribution network, distributed power supply, power loss, genetic algorithm.



