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Tom tat:

Bai bdo nay gidi thiéu két qua nghién clru tinh toan téi uvu dung lugng cong suat phan khang can bu
can cU theo do6 thi phu tai ngay cla xuat tuyén 472E1.13 thudc Cong ty Bién luc BOng Da. DO thi
phu tai dién hinh cla cdc ngay lam viéc va cudi tudn trong mla hé va mlua déng 2018 thu thap tir
hé thdng do xa dugc st dung lam co s& dir liéu d€ tinh todn. Thuét todn di truyén dugc (ng dung
dé t6i vu dung lugng bu tai cac tram bién ap trén xudt tuyén 472E1.13 theo ham muc tiéu tén théat
cdng sudt cuc ti€u. K&t qua tinh todn chi ra rang tén that cdng suét trén toan xuét tuyén giam dugc
trung binh 5% so vdi hién trang bu khi dung lugng bu tai cac tram bién ap dudc toi uu hda. Tir do,
phuong thirc van hanh clia cac bd tu bu c6 thé dugc hiéu chinh mét cach phu hgp theo phu tai dé
giadm tn that trén Ui dién phan phéi.

T khoa:
BU cdng suét phan khang, do thi phu tai, tdn that cdng suét, thuét toan di truyén, tu bu.
Abstract:

This paper presents investigation results on the optimization of reactive power compensation based
on daily load curve of 472E1.13 feeder, which belong to distribution network of Dong Da power
company. Typical daily load curves of weekdays and weekends in summer and winter 2018 were
gathered from remote meters. Genetic algorithm was applied to find out optimized reactive power
compensation at each substations of 472E1.13 feeder with constraints of minimum power losses.
The results showed that power losses could decrease by 5% in average with respect to current
losses. As a result, operation mode of capacitor banks should be adjusted accordingly to load curves
to reduce power losses on electrical distribution network.
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1. MO’ PAU

Vén dé bl tdi wu cong suit phan khang
trén ludi dién phan phdi da duoc nghién
ctu rong rai va trién khai qua nhiéu cong
trinh st dung cic phwong phéap téi uu
khac nhau. Phan 16n cac nghién ciu nay
thuc hién tinh toan téi uu coéng suit phan
khang cho ché d6 phu tai tinh cua ludi
dién [1]. Mac dd mot s loi ich duoc chi
ra tuy nhién cac phuong phap nay khé co
thé &p dung trén ludi dién van hanh theo
thoi gian thuc boi téi wu trong ché do nay
nhung khong phai 13 t6i wu trong ché do
khéc. Chinh vi vy, phuong phéap tdi uu
phai tiép can trén quan diém van hanh
dong cua ludi dién hoic it nhat cling co
thé ap dung trong nhiing khoang thoi gian
dai hon. Toan by dir liéu phu tai trong
mot ngay cé thé dugc chap nhan cho bai
toan toi uu dong.

Mit khac, bai toan tdi uu dong dat ra
nhiing thach thirc vé kha ning tinh toan
cling nhu thoi gian tinh toan bdi quy mod
toan hoc di tré nén phuc tap hon nhiéu.
Hon nira, 10i giai vé diéu chinh dién ap
hodc cong suat phan khang toi wu cia bai
toan dong co thé tac dong dén cac may
bién 4p diéu chinh dudi tai va cac bo tu
bu dong cit ty dong. Tan sudt dong cat
thay doi theo 10i giai bai toan cé thé dit ra
thach thuc vé tudi tho va chi phi vén
hanh, bao dudng cua céc thiét bi nay. Mot
sd nghién ctru dd cd ging dua thong sd
tan sudt dong cit ngay cia cac bd tu hoic
tan sudt chuyén nac phan ap ciia may bién
&4p vao ham muc tiéu cua bai toan tbi wu.
Tuy nhién, cic két qua c6 do chinh xac
khong cao khi ap dung cho ludi dién co
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quy mo 16n do chi phi van hanh lién quan
dén sy dong cit tu hodc chuyén néc phan
ap rat kho wdc tinh [2].

Mot céach tiép can tha hai phu hop hon
v6i sy van hanh cua ludi dién phan phdi
1a t6i wu bu cong suat phan khang theo d6
thi phu tai ngay trong d6 do thi phu tai
dugc chia nhé theo céc gio van hanh (xem
hinh 1) [3-5]. Cach tiép can nhu vay cho
phép dua vé bai toan gan tinh va co thé &p
dung cac phuong phép t6i wu tinh quen
thugc. Loi ich caa cach tiép can nay la
don gian hoéa qua trinh t6i uu va giam
dang ké thoi gian tinh toan ma khong lam
mét di do chinh xé&c cua loi giai khi ma db
thi phu tai dugc thu thap tur cac do luong
chinh xac cia cong to dién tur do xa.

Tur d6, bai bao nay gidi thiéu giai phap bu
t6i wu cong sudt phan khang trén xuat
tuyén 472E1.13 theo dd thi phu tai su
dung thuat toan di truyén.

2. DO THI PHU TAI CAC NGAY DIEN
HINH CUA XUAT TUYEN 472E1.13

So d6 mot soi cia xuat tuyén 472E1.13
trén d6 vi tri va dung lugng c&c bo tu bu
cang theo hién trang hién nay duogc gidi
thiéu trén hinh 1.

Pé phuc vuy tinh toan dung luong bu téi
wu cua Cac bo tu bu nay theo dd thi phu
tai, dir liéu phu tai theo gi¢ cia cac tram
bién &p trén xuat tuyén duoc thu thap cho
hai loai ngay bao gdm ngay lam viéc va
ngay cudi tuan ctia mua hé va mua dong
nam 2018 (xem hinh 2, hinh 3, hinh 4 va
hinh 5). Cac ngay mua hé dugc lya chon
ng véi nhiét dd néng nhat trong khi céc
ngay mua dong duoc lya chon tng voi
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nhiét d6 lanh nhat trong céc thoi ky do.

Dir liéu phu tai theo ting thoi diém trong
ngay cho phép dua vé bai toan gan tinh va
&p dung thuat toan di truyén dé tinh toén
lai dung luong bu tdi wu cia cac bo tu tai
cac thoi diém do.
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TOAN BU TOI WU CONG SUAT PHAN
KHANG

Muc dich ciia bai toan t6i wu 1a xac dinh
dung luong bl tai cac tram bién 4p sao
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cho t6n that cong suat 1a cuc tiéu trén xuat
tuyén.

Ham muc tiéu can tdi thiéu héa nhu sau:
F = minAP )

Céc rang budc can théa man bao gom:

0,95 < U;(pu) < 1,05 (2)
Iij < 1oy (3)
0<Qp < Qs (4)

Trong d6: F 1a ham muyc tiéu can toi thiéu
hoa; AP la ton that cong suat cua toan
xuat tuyén; U; 1a dién ap tai cac diém nut;
lij 1a dong di¢n chay trén nhanh ij; l¢, la
dong dién cho phép trén nhanh ij; Qy la
cdng suat phan khang can bu; Qi 1a cong
suit phan khang yéu cau caa phu tai.

Thuat toan di truyén duoc ap dung trong
d6 dung luogng bu tai cac tram bién &p
duogc coi la cac bién hay cac ca thé. Mai
c4 thé nay dugc ma hoa bai mot nhiém
sac thé. Tai mdi thé hé, cac cé thé tdt nhat
s& duoc di truyén ma gien cho thé hé con
chéu tiép theo. Céc thdng sé cua thuat
toan di truyén duoc tng dung cho bai toan
bl t6i wu cong sudt phan khang duoc bao
cao trong bang 1.

Bang 1. Cac thong s6 cua thuat toan di truyén

Théng s6 Gia tri
S6 luong ca thé 50

S6 budc lap toi da 100
Sai s6 ctia ham muc tiéu 10°®
Tryc giao Céo
Dot bién 01

Luu d6 thuat todn cua giai thuat di truyén
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cho bai toan bl téi wu coéng suit phan
khang theo dd thi phu tai duoc gioi thiéu
trén hinh 6. Dé tang toc do khi tinh toan
trao luu cong sut tai cac vong lap, cac tac
gia su dung thuat toan dong dién nat
trong dwong di dugc dong tac gia cong
bd trude day [6-7].

4. KET QUA

Doc dir liéu ludi dién
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Hinh 6. Lwu d6 thuat toan st dung giai thuat
di truyén dé tinh toan dung lwong bu téi wu
cong suét phan khang

Hién nay cac bo tu bu cing ha thé dang
duoc st dung dé bu cdng suat phan khéang
trén xuét tuyén 472E1.13 vé6i dung lugng
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khoang 10% cong suat dinh muc cua cac
tram bién &p. V&i hién trang bu nay, ton
thit dién ning trong thang 10 nim 2018
cia Xuat tuyén 472E1.13 1én dén 5,4%
theo bao céo cua Coéng ty Dién luc Dbng
ba.
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Chinh vi vy, tbi uu luong cong suat phan
khang can bu 1a mot giai phép rat hitu ich

dé lam giam ton that,

Tén that cong suit tac dung trén toan xuat
tuyén 472E1.13 trudc va sau khi téi wu
dung luong bu bang thuat toan di truyén
cho cac ngay dién hinh dugc gigi thiéu
trén céc hinh 7, hinh 8, hinh 9 va hinh 10.
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Dung luong bl tdi wu tai cac thoi diém
trong cac ngay dién hinh duoc gidi
thiéu trén cac hinh 11, hinh 12, hinh 13 va
hinh 14.
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Mutc do giam ton that cong suat trung
binh trén xuat tuyén 472E1.13 do téi uu
dung luong bu trong cac ngay dién hinh
duoc bao céo trong bang 2.

Tir két qua tinh todn co thé thay rang viéc
st dung tu bu cang véi cong suat bu cd
dinh khdng pht hop véi su bién thién cua
phu tai. Trong khi d6 dung luong bu dugc
tinh toan theo dd thi phu tai cho phép
giam dugc trung binh 5% ton that cong
suit. Viéc thay doi dung lugng bu tai cac
tram theo diéu kién thuc té cua phu tai co
thé thyc hién dugc mot khi di c6 hé co s
dir liéu cua cac tram bién &p theo thoi
gian thuc. Cac tinh toan lugng cong suat
phan khang can bl téi wu duoc tinh toan
theo bo dit liéu phu tai va két hop vai viéc
str dung cac bo tu img dong co diéu khién.
T d6 viée didu khién cac cép tu c6 thé
duoc cai dat theo khung gio van hanh sao
Vi cac tri s6 dung lugng can bu gan nhat
v6i dung luong bi téi vu da tinh toan.

4. KET LUAN

Bai bao nay gigi thiéu két qua tinh toan
bl tdi wu cong suat phan khang trén luéi
dién phan phdi theo db thi phu tai sir dung
thuat toan di truyén. Két qua chi ra rang
ton that cong suat trén xuat tuyén
472E1.13 c6 thé giam duoc trung binh
5% so voi hién trang khi dung lugng bu
tai cac tram duoc toi wu theo dd thi phu
tai. Chinh vi vay, phuong thic van hanh
cua cac bo tu bu can duoc tinh toan thay
d6i dé phi hop voi dd thi phu tai nhiam
dat duoc hiéu qua van hanh tét nhat cho
luéi dién phan phéi.
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