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TOM TAT

Hién nay, cdc nguon dién phan tan (DG) dugc tich hgp ngay cang nhiéu vao ludi dién phan phdi. Diéu nay dan dén nhiéu van dé khd khan trong quy hoach va lap
ké hoach van hanh ludi dién, trong d6 c6 vén dé xéc dinh vi tri va dung lugng cla DG. Bai béo nay trinh bay md hinh t6i uu dé xc dinh vi tri va dung lugng ctia DG véi
ham muc tiéu la cuc tiéu téng vn dau tu cta DG, chi phi van hanh cia DG va chi phi mua dién tir thi trudng ban budn. Cac rang budc dugc xem xét trong mé hinh t6i uu
a hé phuong trinh trao luu cong sudt, gidi han cong sudt phat cia DG, gidi han dién ap ndt, giéi han cong sudt truyén tai, gidi han tong s6 DG va tdng s nit dat DG.
Dong thai, md hinh toi uu nay c6 xét su phu thudc clia cdng sudt tiéu thu clia phu tai theo dién ap (mo hinh tai ZIP). Vi md hinh t6i uu c6 dang quy hoach phi tuyén
nguyén thuc hén hop (MINLP) nén 16i giai tim dugc c6 thé khong phai 1a nghiém t6i uu toan cuc. Do dd, bai bao nay dé xudt phuong phap dé bién déi mo hinh MINLP
sang md hinh quy hoach non bac hai nguyén thuc hon hgp (MISOCP) bang cach xay dung md hinh ndn bdc hai cta hé phuong trinh trao luu cong sudt va phu tai ZIP.
Loi gidi t6i uu toan cuc cla mé hinh MISOCP ¢6 thé dat dugc bang céc bd gidi thuang mai nhu CPLEX/GAMS. Ludi dién 15 nit IEEE dugc s dung dé danh gia m hinh dé
xudt. Két qua tinh todn cho thdy réing, vi tri, s6 lugng, cdng sudt phat ctia DG va phén bé dién ap trong ludi dién phu thudc dang ké vao dac tinh chi phi sén xudt ctia DG
va gid dién tai diém két ndi vdi lui truyén tai.

Tir khoa: Ludi dién phdn phdi, ngudn dién phan tdn (DG), vi tri ddt DG, dung lugng DG, tdi ZIP, quy hoach nén bdc hai nguyén thuc hon hgp (MISOCP).

ABSTRACT

The increasing penetration of Distributed Generation (DG) is likely to result in many difficulties in planning and operating power distribution systems. One of these
challenges is to determine the DG’s optimal location and capacity. This paper presents a mathematical model of optimally allocating DG with the aim of minimizing
the total DG's investment cost, DG's operation cost and the power exchange cost with the upper-level transmission network. Constraints considered in this
optimization model are power flow equations, DG's power output limits, voltage magnitude bounds, thermal limits of branches, the number of installed DGs, and the
number of buses for DG placement. In addition, this optimization formulation consists of modelling the voltage-dependent loads (ZIP load modelling). Since this
optimal problem is denoted as a Mixed-Integer Non-Linear Programming (MINLP) model, the solution to be found can not be globally optimal. Therefore, this paper
deploys methods to convert the MINLP model into a Mixed-Integer Second-Order Cone Programming model (MISOCP). The globally optimal solution of the MISOCP-
based model can be obtained by commercial solvers such as CPLEX/GAMS. An IEEE 15-bus system is deployed to evaluate the proposed model. The calculation results
reveal that the optimal placement, sizing, generating output of DG and voltage profile in the distribution system are contingent on the DG cost function and the power
exchange price with the transmission grid.

Keywords: Power distribution systems, Distributed Generation (DG), DG’s location, DG’s capacity, ZIP load, Mixed-Integer Second-Order Cone Programming (MISOCP).
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1. GIGI THIEU truyén tai... dan dén viéc xay dung cac nha may dién truyén

Cubc khing hoang nang lugng toan ciu va cac vin dé  thong va truyén tai cong sudt v6i khoang cach dai khong
vé méi trudng nghiém trong nhu khi thai tir cac nha may ~ <ON phuAhQE’- be giai quyet van df—‘ nay, su dung,cac nguon
dién truyén théng, hanh lang tuyén cta cac lugi dien dién phan tan (DG) la mot giai phap dang dugc ap dung rat
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rong rai. Ti d6 da dan dén viéc gia tang sy tham nhap cla
cac DG vao ludi dién, dac biét 1a & ludi dién phan phéi. Cac
lgi ich ma DG c6 thé mang lai la gidm t6n that dién ning
trén luégi dién, cai thién do tin cay va giam phat thai chat 6
nhiém [1]. Tuy nhién, DG cling c6 nhiing nhugc diém nhu
gay qua dién ap tai diém két ndi va dong dién ngdn mach
tang lén [2]. Do d6, viéc van hanh hiéu qua cac DG phu
thudc rat nhiéu vao viéc lua chon ding vi tri va dung lugng
cla DG trong luéi dién. Viéc lua chon vi tri va dung lugng
t6i uu cla DG c6 thé ddng gop vao viéc khai thac lgi thé
cla cac nguodn dién phan tan va ngan chan nhiing bat Igi
déi vai hé théng phan phéi. Vi vy, bai toan téi uu hoéa vi tri
va dung lugng clia DG dang thu hat rat nhiéu ngusi lam
nghién cuu.

CAc tac gid [3] da dua ra thuat toan bac hai dé tinh toan
cobng suat ctia DG vdi vi tri dat va téng cong sudt cla cac
DG da biét nham dat dugc ham muc tiéu mong muén.
Phuong phéap nay st dung quy trinh I3p va c6 thé khong
tim dugc nghiém trong mot s6 trudng hop. Trong [4], vi tri
DG dugc tich hgp trong cadc nghién cliu quy hoach ludi
phan phoi. Vi mé hinh trong [4] dugc xdy dung dudi dang
MINLP nén bai toan cé thé khéng dat dugc nghiém téi uu
toan cuc. Phuong phap gidi tich dé dat DG t6i uu nhdm
gidm thiéu t6n that cédng suat ctia hé théng dugc trinh bay
trong [5]. Phuong phap nay cé thé hiéu qua nhung chi cé
thé ap dung véi cac trudng hgp c6 mét DG dugc quyét
dinh dat trong ludi dién. Bai bao [6] da gidi thiéu phuong
phdp dua trén thuat toan di truyén dé xac dinh vi tri va
dung lugng clia DG trong ludgi phan phéi. Tuy nhién, thuat
toan nay khong dam bao I6i giai téi uu toan cuc. Phuong
phap dua trén phan tich @& nhay dé xac dinh vi tri va dung
lugng DG nham t&i thi€u hoéa tén that cong suat tac dung
va cong suat phan khang dugc dé xuat trong [7]. Tai liéu
tham khao [8] dua ra mot mé hinh nham t6i uu hoa dong
thdi vi tri va dung lugng cla tu bu va nguén phan tan. M6
hinh t&i uu [8] c6 xét dén tinh bat dinh clia cac ngudn phan
tan. Mot phuong phap khac nham t6i uu hoéa vi tri va cong
suat phat ctia DG dua trén Moth Flame cai bién dugc trinh
bay trong [9]. Bai bao [10] dua ra phuong phap t6i uu Harris
Hawks nham tim vi tri cdc ngudn dién phan tan trong udi
phan phéi c6 cau tric hinh tia.

Tu cac nghién ctu [3 - 10], ta thay rang bai toan téi uu
héa vi tri va dung lugng clia DG thudng dugc gidi st dung
coéng thc giai tich, phuong phap d6 nhay, ky thuat téi uu
heuristic va phuong phap MINLP. Nhugc diém chinh cua
cac ky thuat t6i uu nay la khong dam bao tim dugc nghiém
t6i uu toan cuc. Ngoai ra, cac nghién clu nay cling chua xét
anh hudéng cla gia dién tai thi trudng ban buén dén 15i giai
cla bai toan t6i uu hoa vi tri va cong suat cta DG. Do dé,
muc dich cda bai bdo nay la trinh bay mé hinh quy hoach
hinh nén bac hai nguyén thuc hén hgp (MISOCP) nham xéc
dinh t6i uu vi tri va dung lugng clia DG véi ham muc tiéu la
cuc tiéu téng chi phi cta lugi dién phan phéi, bao gém chi
phi mua dién tu thi trudng dién ban budn, chi phi van hanh
va chi phi dau tu cac ngudén DG. M6 hinh MISOCP dam bao
rang l&i giai tim dugc la nghiém t6i uu toan cuc. Ngoai ra,
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su phu thudc clia cdng sudt phu tai theo dién ap déng gop
moét phdn quan trong dén céng suit nat. Theo té chic B.C
Hydro, su thay d6i clia cdng sudt tac dung va cong suat
phan khang l1an lugt 13 1,6% dén 3% khi dién 4p bién ddi
1% [11]. Do d6, trong bai bdo nay, tai ZIP dugc xem xét
trong mé hinh MISOCP bang cach ap dung phuong phap
xap xi nhi thi'c Newton dé bién d6i mé hinh tai ZIP thanh
tai ZP tuong duong [12].

Bai bao gém bén phan: Phan 1 trinh bay gidi thiéu ndi
dung nghién ctru; Phan 2 trinh bay mé hinh MISOCP cda bai
toan xac dinh vi tri va dung lugng ctia DG, bao gbm ham
muc tiéu va cac rang budc; Phan 3 ap dung moé hinh dé xuat
dé tinh toan cho Iugi 15 nut IEEE. Nhiing két ludn va huéng
nghién ctu trong tuong lai dugc mé ta trong phan 4.

2. MO HjNH QUY HOACH HINH NON BAC HAI NGUYEN
THUC HON HOP

M6 hinh t6i uu MISOCP dugc dé xuat vai cac gia thiét
rang (1) chiing loai DG dugc cho trudc va (2) chi xét mot
loai DG. M6 hinh t6i uu nay c6 ham muc tiéu dugc trinh bay
& muc 2.1 va cac rang budc dugc trinh bay & cdc muc tu 2.2
dén 2.8.
2.1. Ham muc tiéu

Ham muc tiéu cla bai todn xac dinh vi tri va dung lugng
cta DG la cuc tiéu téng chi phi cha ludi dién phan phéi, bao
gém chi phi mua dién tU thi trudng dién ban buén, chi phi
van hanh cac nguén DG va chi phi dau tu ctia DG. Do do,
téng chi phi cta lugi dién phan phéi trong khodng thai
gian T dugc biéu dién nhu sau:

-I N

miniaP S +ii(z.a.+bp_ S )+_ZZ_C_ r(1+r)’
S @ e S ®/)" 365 el I"(1+r)T -1

trong do, P,,, la cdng suat trao ddi véi thi trudng dién
ban budn tai thai diém t; a, 1a gia dién tai thi trudng dién
ban budn tai thai diém t; a, va b, 1an lugt 1a cac hé sé lién
quan dén déc tinh chi phi san xuat cta DG tai nut i; Pg, la
téng cdng suat tadc dung cta DG tai nat i trong thai diém t
(pu); z 1a bién nguyén biéu dién s6 lugng DG tai mot nat; N
la téng s6 nut cda lugi dién; T Ia s6 khodng thai gian (bai
bao nay tinh toan cho 24 khoang thoi gian trong moét ngay
dém, mdi khoang thaoi gian la 1 gio) (h); C; la chi phi dau tu
cho mot DG tai nuat i ($); r la hé s6 chiét khdu, r = 7%; T la
thai gian vong dai ctia DG (20 nam); S, la cdng suat co ban
dugc lua chon trong hé don vi tuong d6i (MVA).
2.2, M6 hinh nén bac hai ctia hé phuong trinh trao luu
céng suat

Trong phan nay, chi s6 t dugc bo di dé don gian hoa khi
trinh bay biéu thuc toan hoc. Xét dudng day phan phéi két
néi hai ndtiva j nhu hinh 1.

UZs Y,-G, B U,Zs,

I B, |

—_—
Rj +jQU

Hinh 1. Md hinh dugng day phan phdi

Website: https://jst-haui.vn



P-ISSN 1859-3585 | E-ISSN 2615-9619

SCIENCE - TECHNOLOGY

Dong cdng sudt trén dudng day ij dugc biéu dién nhu
sau:

P, = =G U - G,UU, cos§; +B,UU; sin, 2)

i i) i)

Q; =B.U*— B,UU, cosd; —G,UU; sin, (3)

iji i /S|

trong do, P; va Q; lan luot la cong suat tac dung va cong
suat phan khang trén dudng day ij; G; va B; 1an luot la phan
thuc va phén ao cta tong dan nhanh ij; U va U, lan luot la
mé-dun dién dp nativa nat j; §; = §; - §; 1a do léch géc pha
dién ap gilta nut i véi nat .

Pat u =U?/V2,R, =UU, coss, va I, =UU;sin, . Khi do,
vGi hé théng dién cé N nidt (nat ngudn dugc danh sé 1a 1),
tur (2)-(3), ta c6 hé phuong trinh trao luu céng suat:

>P =v2u>G, - Z(GR —BJl,) =P, —Py; i=2.3....

jey jey jely

>Q=v2u > B,— > (BR,+GJ;)=Qy —Qy; i=23,..N (5)

i< ER =

N (4)

trong do, Py; va Qg lan lugt la cong suat tac dung va
cdng suat phan khang cta phu tai tai nat i; Pg; va Qg lan
luot 1a cong suat tac dung va céng suat phan khang ctia DG
tai nat i; Q; la tap cac nut két ndi véi nat .

Méi quan hé gitfa R; va I

2 2

2uu; =Rj +1; (6)

Biéu thuic (4), (5) va (6) la hé phuong trinh trao luu céng
suat nat cha lugi phan phéi hinh tia. Biéu thic (6) la
phuong trinh phi tuyén lam cho hé phuong trinh trao luu
coéng suat khéng 16i. Bang cach ndi 1dng rang budc déng
thuc nay thanh rang budc bat dang thuc, ta sé thu dugc
dang hinh nén cla bai toan.

2uu, 2R} +I7 @)
2.3. M6 hinh nén bac hai caa tai ZIP

Trong phan nay, chi s6 t dugc bo di dé dan gian hoa khi
trinh bay biéu thuc toan hoc. Trong ché dé van hanh binh
thudng, mo-dun dién 4p cua tat ca cac nat xap xi bang 1pu
nén ap dung khai trién nhi thic Newton, ta cé:

U' = (14 AU,)" = 1+nAU, (8)

trong do, U; la mo-dun dién ap nuat i (pu) va n la hang sé
sao cho [nAU,| <<1.

Véin=2va U, =1+AU,, ta co:

UZ = (1+AU, )" =1+2AU, (9)

Mé hinh tai ZIP véi dang da thuc bac hai dugc biéu dién
nhu sau:

P, =P

DOi

(anf+bei+cf); a +bl +c =1 (10)

trong d6, a_,b’,c la cac hé s6 cia mé hinh t3i ZIP tai
nut thi i; Pyy 1a cOng sudt tac dung tai dién ap dinh muc
clia tai tai nat i (pu).
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M6 hinh t3i ZIP c6 thé dugc xap xi thanh mé hinh ZP
tuong duang vdi cac hé s cé thé dat dugc tir moé hinh tai
ZIP ban dau. TU cac biéu thuic (9) va (10), ta cé:

Py =Po | ¢ +alU7 +b (1+AU,) |

~P, [(cf’ +bf’/2)+(aiP +bf/2)x/§ui]

Tuong tu, céng suat phan khang trong mé hinh ZP
tuong duong:

Q= Qu [ (€ +67/2) +(a? +b? /2)V2u, |

2.4. Gidi han céng suat phat
Gidi han cong suat tac dung clia DG dugc xac dinh nhu
sau:

min max ,
zPy £PGIt <zPx¢’;

(1)

(12)

i=2,..N;t=1..,T (13)

Dé& qilt hé s6 céng suat tai diém dau néi ndm trong gia
tri cho phép, gigi han cong sudt phan khang tai diém dau
ndi dugc biéu dién nhu sau:

—P /1-(cos¢ Py

Git ( )|Iagglng SQG“ < Git
cosq)i,lagging
i=2,.,.Nt=1..T

1 (COS (p)l leading

cos (pi,leading

" (14)

trong do6, PIU" va P lan lugt 1a cong sudt phat cuc tiéu
va cuc dai cta DG; Qg la cdng sudt phan khang clia DG tai
NUt thiT i; COSP; g 12 hé 6 cONg sudt sém pha tai nut i;
COS®, |4y 12 hé s6 cONg suat cham pha tai nut .
2.5. Gigi han dién ap nut
Gidi han dién ap nut dugc biéu dién nhu sau:
U2, /N2 <u, <U2 JN2;i=1.Nit=1,.,T
trong d6, U,,,, va U,.,, la dién ap nho nhat va 16n nhat tai
nut thu i.
2.6. Gigi han dong cong suat truyén tai trén cac nhanh
Gi6i han cong sudt truyén tai dugc biéu dién st dung
cac rang budc sau:
P2 +Q2, <5

ijt

(15)

S =S (16)
trong do, S;; la cong sudt biéu kién trén nhanh ij trong
khoang thai gian t; S7™ la giGi han cong suét biéu kién trén

2 S VijeQ;t=1.,T

nhanh ij; Q, la tap cdc nhanh cda ludi dién.
2.7. GiGi han sé lugng DG
Gidi han s6 lugng DG trong luéi dugc biéu dién nhu sau:

ZN:zi <M
i=2

trong do, M la sé lugng DG téi da dugc dat trong luéi.
2.8. Gi6i han sé nut dat DG

Gidi han s6 nut dat DG dugc biéu dién nhu sau:

P <YK =2, N;t=1,.,T

(17)

N
z,>2y; i=2,..N; Dy, <F

i=2
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trong dé, K 1a hang s6 du I6n; y, la bién nhi phan nhan
gia tri 1 khi DG dugc dat tai nat i va nhan gia tri 0 khi DG
khong dugc dat tai nat i; F la s6 nut t6i da dugc dat DG.
3. KET QUA TiNH TOAN VA THAO LUAN

Trong muc nay, mo hinh MISOCP dé xuat dugc ap dung
tinh toan cho lugi dién 15 nuat IEEE [13] véi cong suat phu
tai cuc dai tai dién ap dinh muc dugc tang hai lan so véi di
liéu ban dau. M6 hinh MISOCP dugc lap trinh st dung ngén
ngl GAMS [14] véi bé giadi CPLEX. Tat ca cac tinh toan dugc
thuc hién trén may tinh cad nhan véi vi x&r ly AMD Ryzen 5
5600G 3,9GHz va 32GB RAM. Thai gian tinh toan bang
127,63s Vvdi sai s6 cla I&i gidi bién nguyén (relative gap
tolerance) bang 10™.
3.1.Dirliéu tinh toan

Trong bai bdo nay, ba loai phu tai dugc xem xét la sinh
hoat, dich vu va cong nghiép tuong Ung véi do thi phu tai
(phan tram theo céng suat cuc dai) dugc mo ta trong hinh
2. Kiéu phu tai tuong (ing véi cac nut clia luégi dién nhu sau:
tai sinh hoat (cac nat 2, 6, 9, 11); tai dich vu (cac nut 3, 4, 7,
10, 12) va tai cong nghiép (cac nut 5, 8, 13, 14, 15). D liéu
mo hinh tai ZIP dugc lay theo [15].

120

Cong suat (%)

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
Thoi gian (h)

Sinh hoat Dich vu Céng nghiép

Hinh 2. D6 thi phu tai

Ngoai ra, DG ¢6 cong suat dinh muc la 200kW, cong
suat phat téi thiéu bang OkW, vén dau tu la 85.000USD. Cac
dac tinh chi phi san xuat tuyén tinh khac nhau dugc xem
xét la 80P + 0,5 ($/h) va 95P; + 0,5 ($/h). Hé s6 coéng suat
van hanh cta DG tai diém dau néi véi ludi dién téi thiéu
bdng 0,95 (ca mién phat va tiéu thu céng suat phan khang).
Gia dién tai diém két ndi vai ludi dién truyén tai tuong Uing
vGi cac khoadng thai gian nhu sau: 855/MWh (0:00 + 4:00),
75$/MWh (4:00 + 8:00), 115$/MWh (8:00 + 14:00) va
100$/MWh (14:00 =+ 24:00).

3.2. Két qua tinh toan

Vi tri DG v@i cac ddc tinh chi phi san xuat khac nhau (b
I chi phi sdn xuat bién cha t8 may DG) dugc trinh bay
trong bang 1.

Bang 1. S0 lugng DG dugc ddt tai cac ndt

Nat |1(2[3|/4|5|/6|7|8[9]|10|11]12]13|14]15
b=80{0(6|0|T{0[1|[0]|0|0|O0O|O0O|T|[O0O]O0]|1
b=95/0[0])0|1]{0JO[1]O]OJO|O]T1T]O]O]1

Bang 1 cho thdy rang dac tinh chi phi san xuat ctia DG
anh hudng rat 16n dén vi tri va s6 lugng DG dugc dat trong
lugi dién. Véi b = 80$/MWh, DG dugc dat tai cac nut 2, 4, 6,
12,15; c6 6 DG dugc dat tai nat 2 va cac nut con lai cé 1 DG.
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Khi b = 95$/MWh, DG dugc dat tai cac nat 4, 7, 12, 15 va
méi nat dat 1 DG.

Cbng suat trao déi vai thi trudng dién ban budn (cong
suat trao dé&i véi lugi dién truyén tai) trong cac trudng hgp
khong dat DG va dac tinh chi phi san xuat lan luct la
80P, + 0,5 ($/h) va 95P; + 0,5 ($/h) dugc biéu dién trong
hinh 3. Quy udc rang khi cong suét trao ddi cé gia tri duong
thi lugi phan phéi mua dién ti thi trudng dién ban buén va
nguac lai. Khi khéng dat DG, luéi dién phan phéi mua dién
tur thi trudng ban budn trong tat ca cac gid véi tri s6 16n
nhat bang 2000 kW. Tuy nhién, véi dac tinh chi phi san xuat
80P+ 0,5 ($/h) thi tir 4:00 + 8:00, lugi dién mua dién tu thi
trudng dién ban budn va trong cac khodng thai gian con
lai, lugi phan phdi ban dién. Téng dién nang mua va bén
trong 24 gid cta lugi phan phai lan lugt la 3990,761kWh va
9040,686kWh. Khi dac tinh chi phi san xuat la 95P; + 0,5
($/h) thi luéi dién phéi mua dién tu thi trudng dién ban
budn trong tat ca cac gid vai tri s6 I6n nhat bang 1200 kW.
Téng dién nang mua trong 24 gi¢ cla lugi phan phdi la
19765,259kWh. Cac két qua trén la hoan toan phu hgp vi
khi b = 80$/MWh va gia dién la 75 $/MWh thi chi phi mua
dién nho han chi phi phat cia DG nén hé théng mua dién
tu thi truong dién ban buén va trong cac khodng thai gian
con lai chi phi phat DG nhd hon chi phi mua dién tu thi
trudng dién ban budn nén hé théng van hanh DG va bam
cdng suat 1én luai truyén tai.
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Hinh 4. Phan b dién ap tai nit 2 trong 24 gi¢
Dién ap tai nut 2 trong 24 gid dugc trinh bay trén hinh
4. Khi dat DG véi dac tinh chi phi san xuat la 80P+ 0,5 (5/h),
dién ap tai nut 2 dugc nang cao hon so véi dac tinh chi phi
san xuat 95P¢ + 0,5 ($/h). Trong trudng hgp dat DG véi dac
tinh 80P + 0,5 ($/h), tri s6 dién 4p nho nhat va I6n nhat

—
[=3
o

Website: https://jst-haui.vn



P-ISSN 1859-3585 | E-ISSN 2615-9619

SCIENCE - TECHNOLOGY

trong 24 gid 1an luct 1a 1,024pu (thai diém t = 8) va 1,050pu
(thoi diémt=1+3vat=24).

1.06 o

——b=80 Khéng c6 DG

—b =95

1.05
1.04

= 1.03

(pu

1.02

én ap

A 1.01
1.00

0.99

0.98

1 2 3 4 5 6 7 8 9
Nut

Hinh 5. Phén bd dién dp cac nit tai thoi diém t =10

Phan bé dién ap cac nut tai thai diém t = 10 dugc mo ta
trén hinh 5. Hinh vé nay cho thay rang khi s6 lugng DG
dugc dat cang nhiéu (véi b = 80$/MWh, 10 DG dugc dat
vao lugi dién; véi b = 955/MWh, 4 DG dugc dat vao lugi
dién) thi dién ap cda luéi dién phan phéi cang dugc nang
cao dang ké so véi khong dat DG. Khi khéng dat DG, dién
ap nut 13 cé gia tri thap nhat (0,9838pu). Trong trudng hop
dat DG vai dac tinh chi phi san xuat la 80P + 0,5 ($/h) va
95P. + 0,5 ($/h), dién ap nut thap nhat cé gia tri lan luot la
1,0248 (nut 14) pu va 1,0091 pu (nut 14).
4. KET LUAN

Bai bao nay xay dung mo hinh dé xac dinh vi tri va
dung lugng t8i uu clia DG trong lugi dién phan phéi. Mo
hinh c6 dang quy hoach hinh nén bac hai véi ham muc
tiéu |a cuc ti€u chi phi van hanh cda ludi dién bao gém chi
phi mua dién ti lugi dién truyén tai, chi phi van hanh cta
DG va chi phi dau tu DG. Ngoai ra, mé hinh phu tai ZIP va
quy dinh néi ludi ctia DG ciing dugc xem xét trong nghién
clu nay. Mé hinh dugc tinh toan st dung luéi dién 15 nut
IEEE. K&t qua tinh toan cho thay rang cac dac tinh chi phi
san xuat khac nhau cta DG c6é dnh hudng dang ké dén
céng suat trao ddi vai thi trudng dién ban budn, vi tri, s6
lugng, cdng sudt phat cha DG dugc 13p dat va dién ap cac
nut. Hudng nghién clu cta bai bao trong tuong lai la téi
uu héa doéng thai DG va cau tric lugi dién cé xét hé théng
tich tri ndng lugng.
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