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Bai bao trinh bay mdt phwang phap van hanh truc tuyén luGi dién phan phdi (LDPP) co
ngudn dién phéan tan. Phuong phap nay dugc dua trén co s6 bai toan tai cau hinh truc
tuyén LDPP c¢6 ngudn dién phan tan, trong dé co xét dén anh hudng cla sy thay ddi
cong suat phu tai va cong suat ngudn phan tan trong do thi ngay dién hinh. Trong bai
hao da xay dung mot ham dd léch chi phi C, dua tren viéc phan tich chi phi khi thyc
hién thao tac thay ddi cau hinh luGi dién védi chl phi ton that dién nidng. Dua trén co sb
ham C,sé dwara quyét dinh nhanh nhat cho ngudi van hanh trong qua trinh Iya chon
cau hmh LDPP c6 xét dén ngudn dién phan tan.
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T . s - trung vao bai toan dang offline (tinh)
electricity distribution grids with distributed generations. [2]. Bai toan offline dung dé danh gia

This method is based on the reconfiguration problem cau hinh van hanh, thiét k& va xac

online distribution grid with distributed generations, dinh vj tri, loai khoa dién trén LDPP
considering the impact of the change and the load capacity trong dleu kién sr dung thong tin co
of distributed generations in sub-graph load typical day. san vé phu tai, nguén va DG. Bai

In this paper constructed a cost function C,_ deviation J| toan nay da dugc tng dung nhiéu
based on the analysis of costs when operating the power trong thyc t€ van hanh cac LDPP va
grid configuration changes to the cost of power loss. ?uaydr?ﬁ%ﬁqgﬁ:éeﬁgfﬂguﬁgfi g“haa”r;
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into account the distributed generations. theo & khé cé thé cho phép didu do
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viéc quyét dinh cé nén thay déi cdu hinh LDPP
hay khong, béi khi thyc hién thao tac thay ddi
cau hinh LBPP, néu LDPP khong dugc trang bi
hé thong déng cét tu dong, khi do thdi gian mat
dién cla céac phu tai sé lau va chi phi thiét hai
sé rat I6n [1]. Trong khi do, bai toan tai c4u hinh
LDPP dang truc tuyén - online (khi c6 thong tin
vé du bao phu tai, DG...) néu dudc thuc hién
sé& cho phép diéu do vién xac dinh dudc cau
hinh cla ludi dién & thdi diém tuang lai trong
thdi gian nhanh nhat dé LDPP van hanh kinh té
nhat [1]. Trong bai bao nay, muc tiéu van hanh
truc tuyén LDPP cé DG sé dugc tap trung giai
quyét dua trén co s bai toan tai cau hinh [4],
c6 xét dén chi phi khi thay déi cdu hinh LDPP
va chi phi gidm t8n that dién nang (c.AA). Phan
cudi cla bai bao la két qua tinh toan ap dung
cho mot LDPP & Lao Cai cé DG la cac ngudn
thay dién nhé (TDN).

1. Tén that céng suat va chi phi tén that
dién nang trong LDPP co6 DG

Trong bai toan van hanh LDPP tryc tuyén,
khi cé su thay ddi cong suét trén Iuéi thi qua
trinh nay dugc tinh toan dya trén chinh bi€u do
phat ctia DG va biéu dé phu tai theo gi&. Biéu
dé nay cé thé la biéu dé ngay dién hinh clia cac
mua, biéu dé phat hoac tiéu thu trong pham vi
ngay dém... B3i vi vé ban chat, bai toan tai cau
hinh LDPP dugc dat ra la do c6 su thay déi ché
doé (phu tai hodc DG). So d6 c6 AP nho nhat
véi phu tai hién tai nhung sé trd thanh khén
t0i uu & ché do phu tai tiép theo. Can thay doi
cau hinh cho t6i uu vGi ché dé tai méi. Do do
qué trinh lua chon nay du’dc ti€n hanh trén cg
s& tinh toan hiéu qué gidm AP nhiéu nhéat hodc
chi phi t6n that dién nang (c. AA) it nhat theo do
thi két hdp gitia nguén - DG - tai, thé hién & cac
phudng an khac nhau nhu bang 1.

Béng 1: t6ng hop cdc phuong dn van hanh cla Iudi dién khi c6 DG

Giv Cong sudt DG | Céng sudt DG | Céng suat A d T6 hap
thii nhét, kW thi n, kW phu tai, kW il diém mé
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Véi cac DG la pin quang dién thi céng suat
phat clia chung phu thudéc cudng do buc xa
nang lugng mat trdl & céc thoi diém trong ngay.
Cong suat phat cua DG nay thuong dat cuc dai
vao cac gld budi trua, va bang 0 vao buédi t6i.
E)0| vGi cac DG la tuabin gio, cong suat phat
cl@ia chiing phu thudc hoan toan vao téc do g|o
Thong thudng, toc do gio sé Ién nhat vao cac
thsi diém tu 14h dén 18h hang ngay, khi dé
cong suat phat xap xi cdng suat dinh mic. Vao
céac thai diém khac, cong suét tuabin gid thUGng
kha thap. V3i cac DG la diezel hay DG sU dung
nhién liéu khac thi cdng suét phat clia ching cé
thé diéu khién dugc, chi phu thudc vao chi phi
nhién liéu. V6i cac DG la thay dién nhé (TN
(thuong khong co ho chia diéu tiét dai han) do
thi phat clia chung phu thuéc vao nguén nudc
& cac mua. Cong suét cta DG nay thLIdng dat
cuc dai trong su6t mua mua, cuc tiéu vao mua
khé (mua khd coéng suét co thé bang 0). Do
doé, v6i cac TN khong hé chia; cac tuabin gié
hay pin quang dién khéng c6 bo tich tri dién
nang chung sé dugc huy dong t6i da cong suat
& thai diém c6 thé phat cong suat cuc dai va G
cac gld cao diém [3]. N&u g|a thi€t doé thi phu
tai va nguon DG trong khoang thoi gian T clia
tat c& cac phu tai trén LDPP c6 thé chia lam M
khoang nho tai moi khoang nay gia thlet co M
gia tri “nguén gia tudng” thi tai thoi diém thi m

(m =1... M), dong dién trén nhanh thu i co6 gia
tril, .. val,.. (i=1..n)khong déi nén Iuéi dién
c6 tén that cong suét la:

AP =2, 2R +Zl,  2R.. (1)

Pmin Qmin

Khi dé t6n that dién nang clia LDPP trong
thoi diém khao sat T (T = =t o) la

AA =3(2l, 2R)t + Xl 2Rt .. (2)

Dua vao (2) ta s& xac dinh dudc chi phi t6n
that dién nang, gia tri nay sé la co s& dé lya
chon c&u hinh LDPP ¢6 mc chi phi tén théat
dién nang thap nhat.

2. Van hanh truc tuyén LDPP c6 DG

Bai toan van hanh tryc tuyén LDPP c6 DG
doi héi phai st dung thong tin vé du bao phu tai
va DG, c4u tric t6ng thé bai todn nay cho & hinh
1. Trong do thi 1, gla thiét c6 mot do thi phu tal
ngay va coi cong suét trong tiing gid khong déi,
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DO thi 1: lua chon phuong an vén hanh truc tuyén LDPP

da biét thong tin du bao phu tai va céng suat
DG & thdi diém sau dé, lic nay diéu dod vién
can quyét dinh xem c6 nén chuyén khoa dién
trong thdi diém tiép theo hay khéng khi phu tai
va DG thay déi. Van dé nay dudc quyét dinh
khi so sanh mot cach chi tiét gitia chi phi va “Igi
nhuan” thu dugc khi thuc hién thao tac phan bé
lai phu tai. Ham do Iéch chi phi C, dugc dinh
nghia nhu sau:

C. =C,-C, (3)
trong do:

C,=naTC, +Zct.AP™=n.a.C,+ AC,

o) day, , la ch| phi khi khong phan b6 lai

phu tai va C la ch| phi khi c6 phan b6 lai phu
tai; ¢, la chi ph| tén that dién nang; C, la chi phi
khi phan bo lai phu tai, n la sé IUGng cap khéa
sé phan bo lai phu tai; a 1a ty 1& phu tai bi &nh
huong do mét dién khi qua trinh phan b6 lai phu
tai; T la thgi gian chuyen khoa dién; t la giG thu
i cla do thi phu tai dién hinh; AC, la do Iéch chi
phi tén that dién nang.

Ham C, duong (+), nghia la néu khéng phéan
bo lai phu tai thi c.AA sé I6n han chi phi phan
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b6 lai phu tai, Itc d6 diéu dé vién sé phan bd lai
phu tai va ngugc lai.

Po6 thi 1 cho phép hd trg diéu do vién lua
chon phu’dng an c6 phan bé lai phu tai hay

khong khi van hanh LDPP c6 DG. Tai thdi diém
(gbc O), t8n that cong suat co gia tri AP, gia

cflen la c, thi Iucng chi phi tén that sé Ia AC,
= ¢,.AP,.t. (gia thiét cong suat trong tung gld
khong dooﬁ Trong do thi 1, chi phi tén that dién

nang chinh bang dién tich hinh tam giac OMG.
Khi phan bo lai phu tai sé mat mot lugng chi phi
la n.a.C, (chiphiC, co thé tam lay bang 10 Ian
gia ban dlen) Sau'khi tai cau hinh LDPP, tén
that cong suat trén LDPP cé giatriAP_ do doé
dién tich hinh thang OAEM sé la chlphl {8n that
dién nang sau khi thuc hién phan bo lai phu tai.
Gia tri nay phu thuc}c gia tri AP truéc va sau khi
phan bo lai phu tai, phu thudc dong dlen trén
nhanh va dong dlen bom vao LPPP cla DG.
P& quyét dinh ¢6 tai cdu hinh LDPP & gi6 tlep
theo hay khong khi cong suat DG va phu tai
thay déi, trudc hét can du doan cap khoa dién
sé dugc dong/md, diéu nay dudc thuc hién nhé
cong tac du béo tai va DG. Ti€p theo la viéc
danh gia Igi ich thu dugc néu thuc hién phan bo
lai phu tai theo (3). G day dién tich AOMG va
hinh OMEA tinh nhu sau:

Sous = 05.OMMG = 05,1, -1)C.AP, [t - 1) = 05.C.AP (L, -1

trudc” ( i+1

Souea = Souma * S = (L, - 1)naT.C +05.0.AP [t -1)]
hay  C =S, Sye =05CAP [t -t)-(t -t)na.T.C +05.
CAP_ .t -t)]
=t -t)05c.(, - t)AP, . -AP_)-naTC)]
Tu do suy ra:
C,>0khiAC, =[(0,5/n).c.(t ,-t)AP, . - AP )]>aTC, — (4)
C, < 0khiAC, =[(0,5/n).c.t  -t)AP, . -AP_)]<aTC (5

o) day, khin cang I6n thi sé lam cho vé trai
clia (4) va (5) sé cang nho, viéc phan bd lai
phu tai sé dem lai “Igi nhuan” va nguaoc | lai. Tuy
nhién, thuc t& cho thay, viéc chuyén cap khoa
dau tién (cap khoa thi nhat) thi AP thudng gidm
nhanh nhat (d6 thi 1).

3. Ap dung tinh toan van hanh truc tuyén
LDPP Bat Xat, Lao Cai co DG TDN

Cac phu tai cla dién lyc Bat Xat (Lao Cai)
dudc cap dién tu xuat tuyén 376 cla tram bién
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ap 110 kV Lao Cai 110/35/10 kV - 2x25 MVA
(E20.1). Xuat tuyén nay cung cdp chi yéu cho
phu tai huyén Bat Xat va mot s6 phu tai cla
Mudng Khuong va Xin Man cla Ha Giang.
Xuét tuyén 376 co lien hé véi xuat tuyén 373
tram 110 kV Téng Loong 110/35/10 kV - 25
MVA (E20.2) qua may cat MCB73 E20.2 Tang
Lodng. Chiéu dai tryc chinh cla xudt tuyén la
34 km, cung cép cho 82 tram bién ap phan ph0|
vdi téng dung lugng 14,07 MVA, trén xuat tuyen
nay hién khong cotu bu. Xuat tuyen 376 két noi
véi 3 nha may TDN véi téng cong suét 1ap may
20 MW (bang 2).

Bang 2: cac TPN trén xudt tuyén 376 - E20.1

TDN (ky hidu) | Cdng suét I3p | Cdng suédt mua | Cdng suat dém Dia diém
may, MW mua, MW béo, MW
Cac San (A20.0) 14 1,35 02 xa Coc San, Bat Xat
Ngoi San 1 (A20.11) 8,1 8,0 05 x& Phin Ngan, Bat Xt
Ngoi San 2 (A20.8) 105 104 08 X Cdc My, Bat Xat
Téng cdng 20 19,75 15

Béng 3: dé thi phu tai dac trung cla xuét tuyén 376 Lao Cai

Gig 1123456 7|89 10]11]12
Muakhd |07 11| 2 |24 5 | 44|52 4855|5868 |45
Muamua |12 |15 |24 27 29| 4 |42 ]41]54|56|31]|36

Gio 13 |14 |15 [ 16 |17 | 18 |19 | 20 | 21 | 22 | 23 | 24
Muakhé |51 53|51 |48 | 6 |82 84| 8 |65|57 49| 4
Muamua |34 35|87 |43|7 |69]69|59| 5 |35|24]|25

Do thi phu tai dédc trung trong mua mua va
mua khoé cla xuat tuyén thé hién 6 bang 3 (mua
mua bat dau tu thang 6 dén thang 10, tuc 150
ngay/nam va mua kho bat dau ti thang 11 dén
thang 5 nam sau, tléic 215 ngay/nam). Do thj 2
phat dac trung cac TN trong mua khdé va mua
mua.

DG thi phat mua kho cdc TON A0

z
187 5
g ——A28

1.6 7 ——A20.11
147
121
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u S TN A

< — ) T~

0.2 1 g9io

SU dung phuadng phap tai cau hinh LDPP cé
DG trong [4], gia thiét b4t dau xét & thdi diém
LDPP dang van hanh & gid thap diém (23h dén
5h); & khodng thai gian nay, qua két qua tinh
toan & trén da chon dudgc cap khoa dién la 18-
81 va 17-18. Khi chuyén sang thai diém 6h (bat
dau cho thgi diém tai trung binh), tai thay ddi
nhiéu so vdéi khi cuc tiéu va gia thiét sé phai
chuyén tai néu chi phi chuyén tai nhé hon chi
phi tén that dién nang. V&i thong tin phu tai va
DG da biét, sé xac dinh dugc cap khda dién
& thdi diém tai trung binh la 18-81 va 18-19.
Né&u sang thdi diém tai trung binh, diéu do vién
van khéng thuc hién thao tac chuyén tai ma
gili nguyén céap khéa déng mé khi tai cuc tiéu,
khi d6 t8n th&t cong suat AP° = 932,03 kW. Khi
thuc hién chuyén tai, tén that cong suét sé la
AP' = 843,03 kW [4], do do:

AC, = [(0,5/1).1068.11.(932,03 - 843,03)]
= 0,52.10° VND

Gia thiét trén LDPP khong dudc trang bi
thiét bj déng cat tu dong, diéu nay c6 nghia
la khi thuc hién chuyén tai van theo phuong
thiic truyén théng la “cét trudc, dong sau” (néu
LDPP trang bi hé théng tu dong thi phuong thiic
chuyén tai cé thé sé 1a “déng trudc, cat sau”).
Thdi gian chuyén tai (1) gia thiét tinh bang phut,
trong xuat tuyén 376 c6 a% cong suét cha phu
tdi cong nghiép bi anh hudng trong thdi gian
mat dién khi chuyén tai.

2 D6 thi phat mua mua cac TON

. —A200
a~

——A28

107 ——A2.11
87 _/_/_‘/J\/\‘_’\—
6 \f—\/\/\’—\
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D6 thi 2: phat moa khé va moa mua cac TPN trén xudt tuyén 376
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Bang 4: chi phi chuyén tai khi thay déi ligng céng suét tai céng nghiép 3 pha

a% C,, triéu dong AC, C,, triéu déng
t, phat triéu
5 8 15 | 20| a=5% | a=8% =15% | a=20% | déng =5% | a=8% =15% | a=20%
5 ]005[008]|015|02| 023 0,37 0,69 0,92 0,52 0,519 | 0,518 0,511 0,505
10 0,05 | 0,08 | 0,15 | 0,2 0,46 0,74 1,39 1,85 0,52 0,516 0,510 0,485 0,458
15 0,05 | 0,08 | 0,15 | 0,2 0,69 1,11 2,08 2,77 0,52 0,511 0,498 0,442 0,381
20 0,05 | 0,08 | 0,15 | 0,2 0,92 1,48 2,77 3,70 0,52 0,505 0,481 0,381 0,274
25 0,05 | 0,08 | 0,15 | 0,2 1,15 1,85 3,46 4,62 0,52 0,496 0,458 0,303 0,135
30 0,05 | 0,08 | 0,15 | 0,2 1,39 2,22 4,16 5,54 0,52 0,485 0,431 0,208 -0,034
35 0,05 | 0,08 | 0,15 | 0,2 1,62 2,59 4,85 6,47 0,52 0,473 0,399 0,096 -0,235
40 0,05 | 0,08 | 0,15 | 0,2 1,85 2,96 5,54 7,39 0,52 0,458 0,362 -0,034 -0,466
45 0,05 | 0,08 | 0,15 | 0,2 2,08 3,33 6,24 8,32 0,52 0,442 0,320 -0,182 -0,727
50 0,05 | 0,08 | 0,15 | 0,2 2,31 3,70 6,93 9,24 0,52 0,424 0,274 -0,346 -1,020
55 0,05 | 0,08 | 0,15 | 0,2 2,54 4,07 7,62 10,16 0,52 0,404 0,222 -0,528 -1,343
60 0,05 | 0,08 | 0,15 | 0,2 2,77 4,44 8,32 11,09 0,52 0,381 0,165 -0,727 -1,698

Bang 4 la k&t qua tinh toan chi phi chuyén tai
khi thay d&i th&i gian chuyén tai, % phu tai cong
nghiép 3 pha. Qua két qua tinh toan cho thay,
viéc khong thao tac chuyén khoa chi dem lai lgi
ich kinh té trong trudng hop thdi gian chuyén tai
ngan % phu tai 3 pha thap. Khi % tai 3 pha IGn
va thaoi glan chuyen tai lau thi viéc chuyén tai la
khong c6 Igi vé méatkinh té. Cuy thé, véia = 15%,
viéc thyc hién chuyen tai chi nén thuc hién khi
thai gian chuyén tai khong qua 40 phut con khi
a = 20% thi viéc chuyén tai sé& cé Igi néu thoi
gian chuyén tai dudi 30 phut.

Kétluan

e DG c6 anh huéng Idn dén cau hinh LDPP.
Cac LDPP sau khico DG nhat thiét phai tai cau
hinh dé dam bao chi tiéu chat lugng dién nang
va glam AP. Khi cong suat DG thay d6i manh
theo mua, phan bé dong trén cac nhanh dudng
day CcO su bién déng manh. Véicac TDN, chung
c6 thé phat cuc dai vao mua mua nhu’ng mua
kho cé thé dung may, cau hinh LBDPP can thay
ddi it nhat 1a theo mua dé gidm AP.

e Trén cd sd thuat toan tai cau hinh [4],
phuang phap lva chon cau hinh LDPP cé DG
c6 xét dén anh hucng clia c.AA, chi phi chuyen
khoa dién da dugc dé xuat xem xet VGi két qua
mo phong tinh toan van hanh truc tuyén dua
trén co sG so sanh chi phi tén that dién ning va
chi phi chuyen khoa dién sé giup diéu doé vién
LDPP c6 quyét dinh nhanh nhat la: c6 nén tai

cdu hinh LDPP hay khong theo miic do tham
gia cula tai 3 pha cong nghiép va muc do hién
dai cia LBPP.

e LDPP céc khu vuc c6 DG & nudc ta thudng
c6 cau hinh daon gian, trang thiét bi trén 1udi tho
sq va ty & % tai cong nghiép thusng thap, do
do khi tai cau hinh tryc tuyén sé gop phan giam
chi phi tén that dién nang trén LDPP =
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