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DE XUAT PHUONG PHAP TAI CAU HINH LUG1 DIEN PHAN PHOI
NANG CAO DO TIN CAY CUNG CAP DIEN

PROPOSED METHOD OF CONFIGURING DISTRIBUTION NETWORK ENHANCING RELIABILITY

IN POWER SUPPLY

TOM TAT

Trong ludi dién phan phdi, bai toan tai cdu hinh ludi dién phan phdi dé dat
dugc chi phi van hanh, ddc biét la chi phi ngung cung cap dién nhd nhat ma van
dam bao d0 tin cdy cung cap dién cho khach hang ludn la bai todn quan trong
trong thuic té. Bai bao trinh bay phuong phap tim va mé cac khéa dién d€ dat cau
hinh dugc ludi dién phan phdi ¢d chi phi van hanh va chi phi ngung cung cap dién
nhd nhat, dong thdi nang cao do tin cdy cung cap dién. Phuong phdp dé xudt
dugc kiém chiing trén hai luGi dién mau 7 niit va 33 nit cta IEEE. Két qua md
phdng xac dinh dugc cau hinh cac ludi dién c6 chi phi van hanh va chi phi ngung
cung cap dién nhd nhat, phuong phap dé xuat dugc so sanh véi phuang phap st
dung thuat todn GSA cho thdy d tin cdy cung cap dién cao cho thdy phuong
phap dé xuat cd tinh chinh xdc va khd ndng (ing dung trong thuc té.

Tir khéa: Ludi dién phdn phdi; ton thdt cong sudt; do tin cdy, chi phi van hanh
ludi dién phdn phdi.

ABSTRACT

In the distribution grid, the problem of reconfiguring the distribution grid to
achieve operating costs, especially the minimum cost of stopping the power
supply while ensuring the reliability of power supply to customers is always a
problem. math is important in practice. The paper presents the method of
finding and unlocking electric locks to achieve the configuration of the
distribution grid with the smallest operating costs and stopping costs of power
supply, and improving the reliability of power supply. The proposed method was
tested on two IEEE 7- and 33-node sample grids. Simulation results determine
the configuration of the grids with the smallest operating costs and power
supply shutdown costs, the output method is compared with the method using
GSA algorithm to show the reliability of power supply. It shows that the
proposed method has accuracy and applicability in practice.

Keywords: Distribution network;power loss; reliability; reconfiguration
distribution network.
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1. GIGI THIEU

Lugi dién phan phéi (LDPP) luon déng vai trd quan
trong trong hé théng dién ctia bat ky quéc gia nao. LDPP la
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lugi dién truc ti€p cung cdp ngudn dién dén khach hang
hay phu tai. Chinh vi vdy ma dé tin cay cung cap dién cla
LDPP cuc ky quan trong. Diéu nay cé thé thay duoc & nudc
Brazil nam 1999, My va Canada nam 2003. Md&i nhat la su c6
mat dién & An D6 vao thang 7 nam 2012 lam gan 10% dan
6 thé gidi phai séng trong béng t8i, chua ké dén vé s6 hau
qua nhu mat nudc, tdc nghén giao thong, bénh vién ngling
phau thuat, gay chu y trén toan cau. O Viét Nam thi su c6
mat dién vao thang 5 nam 2013 gay mat dién toan mién
Nam gay ra thiét hai vé kinh té€ cho dat nudc va anh huéng
dén dai séng sinh hoat ctia ngudi dan. Nhiing nguyén nhan
gdy nén mat dién thudng la do tac dong clia moi trudng
(sét, mua, gio, bao, tuyét,...), hu hong cla thiét bi dién, 16i
trong van hanh va ca trong thiét ké, hoach dinh phat trién
hé théng dién [7].

D6 tin cay cla hé théng dién dugc hiéu la khd ndng cda
hé théng dam bao viéc cung cap day da va lién tuc dién
nang cho cac ho tiéu thu véi chat luong (dién &p, tan so)
hap chuén [1]. D tin cdy cung cap dién rat dugc xem trong
vi n6 dugc rang budc trong hgp déng gilra cong ty dién luc
va khach hang tiéu thu dién. Trong nhitng nam tr& lai day,
vGi yéu cau phai dap ing dugc ngudn nang lugng dién lién
tuc cho phat trién kinh té€ va phuc vu ddi séng nhan dan
dang phét trién nhanh. Doi hdi cac cong ty san xuat va van
hanh cac hé théng dién phai danh gia chinh xac do tin cay
cung cap dién trong hé théng dang quan ly.

Trong thuc t€ muc tiéu cla bai toan tai ciu tridc lugi
dién phan phai la di tim ra mot cau trac luéi dién ¢ nhiing
lgi ich vé mat kinh té€ la I6n nhat nhung van dam bao vé
mat ky thuat dé lugi dién phan phdi van hanh én dinh
trong diéu kién van hanh binh thudng ciing nhu sy cé.
Nhing lgi ich vé mat kinh t& bao gém ca chi phi t6n that
trén ludi dién, chi phi chuyén tai (d6ng cit cac khoa dién)
chi phi thiét hai ctia khach hang do bi ngiing cung cap dién
va cd chi phi khong ban dugc dién cla céng ty dién luc.
Viéc ngling (gian doan) cung cap dién cho khach hang va
coéng ty dién luc khong ban dugc dién phu thudc nhiéu vao
dd tin cay cung cap dién clia tiing phan tir tao nén cau trac
lugi dién phan phéi. Diéu nay thé hién qua chi tiéu do tin
cay cung cap dién cuta ludi phan phoi ENS (thiéu hut nang
luong dién). Nhu vay, di tim I6i gidi cho bai toan tai cau trdc
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luéi dé€ nang cao do tin cay cung cap dién ciing chinh |a tim
ra cau trac lugi phan cé chi phi van hanh va chi phi ngting
cung cap dién la bé nhat.

Nam 2002, Peng Wang va Roy Billinton [9] da nghién
clu phan chia thai ti€t thanh hai trang thai: binh thudng va
khoéng binh thudng, d€ xem xét tadc dong cula thdi tiét, cac
théng sé trén cac phan tir da dugc dua vao hé s6 anh
hudng. Cac t8 chic khoa hoc ky thuat dién uy tin trén thé
gi¢i nhu IEEE - Institue of Electrical and Electronic
Enginneer, EEl - Edison Electric Institue, EPRI - Electric
Power Reasearch Instute va CEA - Canadian Electric
Asociation da dua ra cac chi sé dé tin cay cung cap dién va
da dugc dp dung & nhiéu nudc trén thé gidi. Phan 1én cac
nudc trén thé gidi dang dp dung cac chi s6 SAIFI, SAIDI,
CAIFI, CAIDI g€ danh gia d6 tin cay cung cap dién va hién
nay Viét Nam dang trién khai 4p dung céc chi s6 SAIDI,
SAIFI, MAIFI &€ danh gia dé tin cay cung cap dién.

Trong nghién ctiu nay, dua trén viéc xay dung ham muc
tiéu va cac diéu kién rang budc nang cao do tin cdy cung
cdp dién bang phuong phép xac dinh cdu hinh t6i uu cho
lugi dién phan phdi. Phuong phap dé xuat dugc thuc hién
kiém chuing trén lugi mau IEEE va ludi dién thuc thé tai Viét
Nam cho két qua tin cay.

2. MO HINH BAI TOAN

Bai toan tai cau hinh LDPP dugc ap dung rat nhiéu vi
von dau tu ban dau khong I6n lai dap ting cac chi tiéu ky
thuat va kinh té. Tai cau hinh LDPP la viéc thay ddi trang
thai clia cac khéa dién. Viéc thay ddi cac khéa dién nay phai
dam bao cac diéu kién rang budc vé ky thuat, dong thoi
phai ddm bdo t6n that cong sudt trén ludi la bé nhat, dap
Uing chi tiéu cuc tiéu chi phi van hanh. Khéng chi ding lai &
do, tai cau hinh LDPP con nham muc dich la tim ra dugc
cdu hinh lugi dién c6 chi phi ngung cung cap dién bé nhat
hay néi cach khac 1a dé tin cdy cung cdp dién I16n nhat. Néu
LDPP dép ting dugc nhiing chi tiéu trén thi ca nha cung cap
dién la cac cong ty dién lyc va ca khach hang déu co lgi.
Nhu vay, tai cdu hinh LDPP 1a tim ra mét cau hinh LDPP téi
uu sao cho chi phi van hanh va chi phi ngung cung cap
dién la bé nhat bang cach van hanh déng maé cac khéa dién
dam bao cac chi tiéu ky thuat nhu la: cdu hinh lugi dién la
hinh tia, cung cap dién cho tat ca phu tai, dién ap trong
muc cho phép, t6n that cong suat 1a bé nhat,... va d6 tin
cdy cung cap dién la I6n nhat.

2.1. Xay dung ham muc tiéu ctia bai toan

Xét LDPP ¢6 cau hinh don gian nhu hinh 1.
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Hinh 1. So d6 ludi dién don gian
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Chi phi cho t8n hao cong suat trén ludgi dién [2]:

Cihes = C1.APs = C1. Y Ri.liz (1)

Trong do:

Cihcs 12 chi phi t8n hao céng suét trén toan ludgi dién.

C, la don gia ban dién théng thudng cdla mot phu tai
($/kW).

AP; 13 t6ng tén that cdng suat trén ludi dién.

R; la t8ng trd clia nhanhi.

I; la dong dién cta nhanhii.

Chi phi ngung cung cap dién [2]:

Cneed = C2 XA 1in )

Trong do:

C,.cq |2 chi phi ngung cung cép dién.

G, la don gia dién nang khi ngling cung cap dién, hay
con goi la don gia vi pham hgp déng cung cap dién cla
phu tai ($/kWh). Bon gid nay thudng cao gdp nhiéu lan so
véi don gid ban dién théng thuong C,.

A la tan suat su ¢6 tai nat |, I; la dong dién ctia nhanh |1,
t; la thai gian khac phuc su ¢6 nati.

Bai toan tai cdu hinh LDPP nang cao do tin cdy cung cap
dién phai xét dén chi phi tén hao céng suat (chi phi van
hanh) va chi phi ngung cung cép dién. Vi vay, phai xay
dung ham muc tiéu bao gém ca hai yéu t6 trén [2]:

F=Ctt+CnCCd=C1'2Ri'li2+czz7\‘i'li'ti (3)
Néu khao sat trong 1 nam thi ham muc tiéu la [2]:
F = ClzlgffAP] +C2 {‘zlki.ti.Pi (4)

Van hanh LDPP hé& vdi muc tiéu cuc tiéu chi phi van
hanh va ngung cung cap, con phai théa man cac diéu kién
sau:

Dién ap tai moi nat phai nam trong gia tri cho phép [2]:

Vimin < Vil £ Vimax (5)

Dong dién trén méi nhanh luén nam trong gidi han cho
phép clia dudng day [2]:

|Ik| < Ik,max (6)

Cau hinh lugi phai la hinh tia.

T4t ca phu tai phai dugc cung cap dién.

Véi: V; la dién ap tai nat thui.

Vimin» Vimax 12 dién dp nhé nhat va dién ap I6n
nhat tai nat tha .

I la dong dién trén nhanh thu k.

Ik max 18 khd ndng mang dong I6n nhat ctia dusng
day trén nhanh tha k.

Xét LDPP don gian nhu hinh 1 ¢6 chiéu duang la chiéu
ngugc chiéu kim déng hé. Khi khéa K,,, dong thi LBPP &
ché& dé mach vong, con khi khoa K,,, mé thi LDPP van hanh
hinh tia. Goi dong dién trén cac nhanh thailal,véii=1, 2,
3,..., n. Khi déng khéa K, thi LDPP la lugi dién kin, gid s
dong dién trén cac nhanh ctia OM gidm di |, thi dong dién
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trén cac nhanh ON sé tang |én mét lugng la |,. LUc nay ta n
€6 ham muc tiéu trong tling trudng hgp: - C,. Z Ri.1Z — C1. Ryn- 1N
Khi chua mé khoa K, LDPP & ché d6 mach vong [2]: i=1
n n 1EI?N o
kan = Cl' z Rlllz + Cl' Z RIIIZ + Cl'RMN'II%/IN +C2 Z }\‘i'ti'li+C2' Z }\’i'ti'IMN
i=1 i=1 i=1 i=1
icoM i€ON icoM icoM
+C2. ni:]_ xi'ti' Ii + CZ' ni:]_ xi'ti' Ii + kMN.tMN (7) n n
icoM icON
DI v6i UG dien kin thi T, At + 3%, Al + +Co Z hirtily = G Z h i T
ieoM i€ON icoN iON
Amn- tvn- Imn = 0 Vi khi ¢é sy 6 trén nhanh thi khéng cé n
hu tai nao mat dién. Vay ta c6 [2]:
pht 0 ad r[1 ] =Cy. Z R;( = 2liluy + Iun®)
Fi = Cy. Z Ri.I2 + C,. Z R;.I2 icom
i=1 i=1 n
ieoM i€ON 2 2
+C.ZR- 2LIyn +1 — C..Ryn.1
+Cy. Ry 121y ®) 1 Z, i(2lilun + Iun®) 1- RmN- Iun
Khi m& khoa K, LDPP & ché& d6 hinh tia [2]: i€ON N
n
Fhé‘ - Cl. z Ri' (Il —_ IMN)Z +C1 RMN' Il%/[N - Cl' RMN' Il%/IN_CZ' Z 7\'i'ti' Ii
- =
oM . LM
n n
+C1. Z Ri' (Il + IMN)Z + CZ. Z )\‘i'ti' (Il — IMN) +C2 Z }"i'ti'li + CZ'IMN (Z 7\‘i'ti - Z }"i'ti)
i=1 i=1 =1 i=1 =1
i€cON icOM iEON iEON ieOM
+C2.Zni:1 7\‘i'ti' (Il + IMN) (9) n n
ieON = Cq. Iy 2 ZR-+ZR-+R
Van hanh LBPP sao cho chi phi van hanh va chi phi 1 "MN - i - P T MN
ngung cung cap dién la nhé nhat, diéu nay dong nghia vai icoM i€ON
lam cho ham muc tiéu la nhé nhat F ;. n n
LDPP kin, vifa cé tén that cong suat, tdn that nang +2-C1-IMN(Z R;.[; — Z R;. Ii + Run- Imn)
lugng bé han cling nhu chi phi dén bu dién nang thap hon i=1 i=1
N . N w cs . 5 N iEON iEON
LDPP hinh tia nén néu gid tri AF = Fp4 — Fi, cla LDPP hé n n
nao so véi LBPP kin cé gia tri bé nhat thi LDPP h& ddy co +C2(Z do b + Z ot 1)
ham F bé nhat. — o
So sanh ham muc tiéu ctia LBPP khi van hanh kin va van ieOM N iEONn
hanh hinh tia: ol N N
AF = Fhé’ _ Fkin: + 2+ ‘MN (Z it — Z i'ti)
n n =1 =1
iEON ieOM
=Cy. Z Ri. (I; + Ivn)? + Cy. Z R;. (I; — Iyn)? Xét lugi thuan trd nén theo dinh luat K2:
i=1 i=1 n n
ieoM i€cON
n n Z Ri'li - Z Ri'li + RMN'IMN = 0
+C2. Z 7\‘i'ti' (Il + IMN) + Cz. Z xi'ti' (Il - IMN) llEZOJN 11€?)1N
icom i€oN Va: Rigop = X1 Ri +Z'iz1 Ri + Ryt tong dién tro
n n i i iEIO_M . i iEON
—c, z R.IZ— C,. Z Ry 12 = Cy. Rypy. Iy cac nhanh trong ludi dién kin.
i=1 i=1 Ta dudc
icoM icON
n AF = Cy.Iyn® Rigop + Ca (X1 Aty + X021 Aty 1)
i€OM i€cON
=C.ZR- 2 = 2L Ty + Iy ©
! - il il + Tan ™) +Co Iy (Xfi=1 Aty — 2zt A ty) (10)
iéaM iEON ieOM
n n DE& AF bé nhat, 1y dao ham AF theo Iy ta dugc:
2 2y _ 2
+01e ) R+ 2l + ) = G ) Rl D8 — 2.Cy.Tun-Rioop + € (Zes 2aety = Xy Aqnty) (1)
i=1 i=1 IMN iEON ieOM
i€ON icoM

Cho dao ham bang 0:
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OAF _
lyn
& 2.Cp Iy Rigop + €2 Xzt Ainti = Xzt Apt) =0 (12)
i€ON icoM
C2 Chiz1 Miti—Xlizg M)
— iEON ieOM
= Iyy = Yoo (13)
Nhan xét:

Biéu thuc (10) cho thdy néu khéng xét dén doé tin cay
cung cap dién (C, = 0) thi AF ty lé thuan véi t6n that cong
suat tac dung. Noi cach khac tén that cong suat ctia LDPP
h& bé nhat khi mé khoa c6 dong dién kin I, bé nhat

Viéc chi ra gia dong dién |,,, trén LDPP kin c6 gia tri gan
dang theo (13) dé AF bé nhat sé gap kho khan hon viéc st
dung biéu thuc (11) dé tim gia tri |£| bé nhat

dlMN
2.2. So sanh gia tri ham F cia 2 LDPP hé

DPé lam gidm gia tri ham F khi van hanh LDPP hg, ching
ta can so sanh hai trang thai LDPP h& thic nhat (m& khoa
MN1, c6 FYN1) va LDPP hé thi hai (md khéa MN2, c6 FAN?).
Viéc nay cé thé gidi quyét kha don gidn bang cach xét do
chénh léch ham AF* = FIN' — FMN2 thang qua biéu thuc
(10).

AF* = Fpgtt — FV? = FRg — Fyqn + Fin — Fho~
= (Fho'" = Fin) = (Fig * — Fi) = AFMNT — AFMNZ (14)
2.3. Gidi thuat ddi nhanh cai tién
B3t dau

!

Nhap céu,hinh lwdi dién hién hiru va cac
théng so lién quan. LDPP cé N khéa mé&

l

Xac dinh tap (S} co N khod m& |«

1. Déng khoa md Si, tao thanh 01 vong kin trong lwéi dién.

2. X&c dinh nhanh MNi tho& man biéu thirc (13).

3. Xac dinh khda Ki twong &ng

4. Xac dinh mirc gidm AFi* clia ham muc tiéu theo biéu thirc (14)
5. Gan gia tri AFi* vao tap {AF} c6 N phan to&

6. i:=i+1

No

1. Gan AFmax* = max (AFi*)trong tap {AF}
2. Chon khod mé& méi Kitwong trng.

N° [ Thay thé knoa Sibang | |
khoa Ki trong tap {S}

Yes

C4u hinh trong tap
{S} 1a t8t nhat

}

Két thac

Hinh 2. Luu d6 thudt toan cta phuong phap dé xuat

6 | Tap chi KHOA HOC VA CONG NGHE @ Tap 57 - S6 3 (6/2021)

Giai thuat d6i nhanh dugc dé xuat lan dau tién do
Civalar [6] dé xudt ndm 1998 dung dé xac dinh cau hinh
LDPP h& ¢ tén that cdng suat bé nhat. Trong ndi dung
nay, ching téi dé xuat ap dung ham muc tiéu la ham F thay
cho ham tén that cong suat, xac dinh khéa mé MN2 dé muc
gidm AF ctia ham muc tiéu F theo biéu thuc (14) 1a I6n nhat
c6 thé, tir d6 gidm s6 1an Iap trong mot vong khao sat.

So d6 gidi thuat d6i nhanh dugc trinh bay tai hinh 2.

3. Vi DU KIEM CHUNG
3.1. Luéi dién phan phéi 1 vong

DPé kiém tra do chinh xac cla giai thuat dé xuat, mét vi
du khdo sat trén LDPP c6 mot khoa dién mé va 7 nut tai
nhu hinh 3, dé LDPP nay trg thanh LDPP hg, can phai mé&
mét trong khoa dién Si (i =1...7).

2 2 3 s3 4

1 g] *
S4
7 s 6 g5 |3

S7 ®

Hinh 3. So d6 luGi dién 7 nit
LDPP ¢6 cac thong sé phu téi (P,Q), téng trd nhanh (ro,
L), tan sudt su ¢ va thai gian khoi phuc su ¢6 (t) lan luot
cho tai cadc bang 1 va 2.
Bang 1. Bang gid tri phu tai ludi dién 7 nit
Nt 1 2 3 4 5 6 7
P (kW) 0 300 600 300 300 300 300
Q (kvar) 0 150 300 150 150 150 150
Bang 2. Bang gia tri r,, tan sudt su 6 A, chiéu dai duong ddy nhanh, thi
gian sta chifa

Nhanh 1-2 2-3 3-4 4-5
Zo(Q/km) | 01+035 | 01+035 | 01+035 |0,1+035
A (lan/mua) 05 0,5 0,5 0,1
L chiéu dai (km) 1 1 1 1
t (h) 1 1 1 1
Nhanh 5-6 6-7 7-1
Zo (€2/km) 0,1+0,35j 0,1+0,35j 0,1+0,35j
A (Ian/mua) 0,1 0,1 0,1
L chiéu dai (km) 1 1 1
t(h) 1 1 1

Gia tri ham F tinh theo (9) khi lan lugt mé& cac khéa dién
Si (i = 1..7) dugc mod ta tai bang 4 véi C, = 0,15/kW,
C,=1,05/kWh.

Bang 3. Bang gid tri ham muc tiéu theo biéu thiic (4)
Nhénh -2 | 23 | 34 | 45 | 56 | 67 | 7-1
Khda mé 51 S2 S3 54 S5 | S6 | 7
F(%) 608,7 | 3374 | 201,9 | 2029 | 261,1 |353,3]| 479,2
AP (W) 4723,3 12290,2 | 1216,7 | 1192,9 | 1509,9 | 2167 {3160,9
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[ kin (A) 713 | 401 | 838 6,7 | 223 |379]| 534

oar (15) 11,2 6,0 1,6 18 4,2 66 | 90

olyn

Gia tri dong dién nhanh trén LDPP kin va gid tri |—£AF |
MN

tinh theo (15) dugc trinh bay tai bang 3. Gia tri dong dién
cUa LDPP kin trén nhanh 4-5 c6 gia tri bé nhat nén LDPP hé
ma& nhanh 4-5 sé c6 tén that cdng suat thap nhat nhung luc
nay gia tri ham F khéng phai bé nhat. Gia tri |;I£| c6 gia tri
MN

bé nhat tai nhanh 3-4, theo nhan xét tai muc 2.1, khi mé
khéa dién 3-4, LDPP h& sé ¢4 ham muc tiéu F bé nhat, két
qua nay trung vai két qua tinh ham F truc ti€p tai bang 3.
Diéu nay cho thay tinh chinh xac ctia mé hinh toan dé xuat.
3.2. Khao sat mé phéng luéi dién 33 nut

Thuc hién khao sat lugi dién 33 nut tiéu chuin, véi 1
nguoén va 32 phu tai, tdng cong suat phu tai la 3,72MW, 37
nhanh, 32 khéa dién thuong déng va 5 khéa dién thuong
ma (hinh 4).

Cau hinh ludi dién 33 nut véi cac khda ma ban dau la:
§33, 534, S35, S36 va S37.

Bnou s
——o o —
;s 837 |

26 21 28 29 3 31 032 03B

$22 §26 S27 828 829 830 S31 832 836

|
|

213 ¢ 15 16
® l
o 0

S12 813~ S14 S15 816 S17

6 78 |9
¢ $
SI[S2 83784 85 " S6 S S8

s18 3/
19 2 n/  n

1 ) 3
I 2
I 89 810 SI1

S19 820 821 835

Hinh 4. Ludi dién phén phdi 33 niit

Xét luéi dién véi 2 trudng hgp:

Trudng hop 1: khao sat LDPP 33 nut ban dau trong
mua nang vai gia s rang tan suat su co trén dudng day cua
cac nhanh 1a nhu nhau A = 0,1 lan/mua va thai gian sa
chra trén dudng day cac nhanh cla luéi dién la bang nhau
t =10 gig, cac phu tai cé muc d6 quan trong nhu nhau. Chi
phi van hanh lugi dién la F = 306,1905.

Trudng hop 2: khao sat LDPP 33 nut ban dau trong
mua mua vdi gia sif rang tan suat su 6 trén dudng day cua
cdcnhanh 8-21,15-9,22-12 la nhu nhau A = 0,2 lan/mua,
tan sudt su cé trén dudng day clia nhanh 6 - 26 la A = 0,3
lan/mua, tan suat su co trén dudng day cta nhanh 3 - 23 la
L = 0,4 lan/mua, tan suat sy ¢ trén dudng day clia nhanh
2-19la A =0,5lan/mua, tan suat su co trén dudng day cla
cac nhanh con lai la nhu nhau A = 0,1 lan/mua va thai gian
stia chlta trén dudng day cac nhanh cuta ludi dién la bang
nhau t = 10 gig, cac phu tai c6 muc dé6 quan trong nhu
nhau. Chi phi van hanh luéi dién la F = 354,7505.

Sau khi téi cdu hinh thi lugi dién 33 nut ta cé bang so
sanh két qua nhu bang 4.

Tu bang 4 cho biét rang, sau khi tai cdu hinh lugi dién thi
chi phi van hanh va ngung cung cap dién trong trudng hop
1,2 gidm 14,5% va tén that dién nang cling gidm gan 20%.
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Bang 4. Bang so sanh két qua trudc va sau khi tai cau hinh lugi dién 33 niit

Cau hinh | Chi phivan hanh L, Tén that dién nang
e gen . A Khoa mé ;
ludi dién | theo miia ($/mua) (kwh)
TH1: 306,190
Ban d4u $33, 534,535, 536, 900,320
TH2: 354,750 537
sicsy | TH1: 228,740 $7,510, 514,
T cu 607,770
hinh | TH2: 295,134 528,532

Nhu vy, sau khi tai cdu hinh thi c6 thé gidm chi phi van
hanh va nang cao d6 tin cdy cla luéi dién. Két qua tinh
toan dugc so sanh véi GSA [4] dugc trinh bay trong bang 5.

Bang 5. Bang so sanh két qua sau khi tdi cau hinh lugi dién 33 niit véi GSA [4]

Cauhinh | Chi phivan hanh - Ton that dién
N X Khoa mo .
lugi dién | theo mua ($/mia) nang (kWh)
Trudng hop 1
Phuang phép §7,510,514,
L 228,740 607,770
dé nghi $28, 532
$§7,510,514,
GSA[4] 228,740 607,770
528,532
TruGng hop 2
Phuang phép §7,510,514,
L 295,134 607,770
dé nghi $28, 532
$10,514, 528,
GSA[4] 310,390 654,290
$33,536

Tu bang 5, nhan thdy rang sau khi tai cau hinh ludi 33
nut trong trudng hop 1: phuong phap dé nghi va GSA [4]
c6 khéa mé giéng nhau, ham muc tiéu va tén that dién
nang cta phuang phap dé nghi bang vai GSA [4]. Trudng
hap 2, vé cdu hinh hai phuong phap khac nhau & khéa mé:
phuong phap dé nghi (S7, S32) va GSA [4] (533, 536), con
ham muc tiéu, tén that dién nang cla phuong phap dé
nghi nhé hon so vai GSA [4]. TU d6, ¢ thé thdy phuong
phap dé nghi cé ciu hinh t6t hon GSA [4], vi phuong phap
dé nghij tinh theo céng suat trung binh nén cdu hinh trong
hai trudng hgp khéng thay ddi, trong khi GSA [4] tinh theo
c6ng sudt cuc dai nén cau hinh thay déi.

4. KET LUAN

Ludi dién phan phéi thudng dugc van hanh & dién ap
thap, dong dién 16n nén thudng cé tén that cong suat 16n,
vi vay chi phi van hanh cao. Dong thai LDPP cung cap dién
truc ti€p dén cac phu tai nén doi héi do tin cay cung dién
cao. Tu dé dat ra yéu cau phai van hanh LDPP vai chi chi
thap va d6 tin cdy cung cdp dién cao. VG&i muc tiéu do,
nghién ctru da dé xuat phuong phap tai cau hinh LDPP la
thay d8i trang thai cac khoa dién sao cho LDPP dugc van
hanh hinh tia ¢ chi phi van hanh thap nhat va dé tin cay
cung cap dién dugc nang cao. Phuong phap da dugc ap
dung dé tai cau hinh Iugi dién 7 nat, 33 nut tiéu chuén. Tu
két qua da dat dugc c6 thé rut ra dugc mot s6 két luan nhu
sau: Phuong phép thuc hién don gian, két qua la tai ciu
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hinh dugc LDPP vai chi phi van hanh thap va dé tin cay cao.
C6 thé 4p dung dé téi cdu hinh cho cac LDPP thuc té. AUTHORS INFORMATION
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