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The restructuring of the electricity industry and the development of the
electricity market have resulted in an increasing need for coping with
the problem of allocating the cost pertaining to deploying power grids
to market participants. One of the important components of network
usage charges is the cost of power loss. However, because of the
nonlinear relationship between power loss and branch power flow, the
power loss allocation in power systems is highly challenging. As a
result, current methods for allocating power loss usually do not ensure
fairness for power grid users. This paper provides a detailed
comparison of three alternative methods associated with power loss
allocation, including the procedure using the superposition theorem, the
methodology based on a modified distflow model and the marginal loss
coefficient algorithm. The calculation results of power loss allocation
for the IEEE 33-bus radial distribution grid are deployed with the aim
of comparing and evaluating these three methods.
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Thi truong dién

Phan bo ton that cong suat
Nguyén 1y xép chdng

Trao luu cong suét cai bién
Hé s ton thit bién

Sy tai cau tric nganh dién va phat trién thi truong dién da dan dén nhu
cau thuc hién bai toan phan b chi phi st dung ludi dién cho cac don vi
tham gia thi trudng. Mot trong cac thanh phan quan trong caa chi phi sir
dung lu6i dién 1a chi phi cho ton thit cong sudt trén lugi dién. Tuy
nhién, vi ton that cong suit va cong sudt nit c6 mdi quan hé phi tuyén
nén giai quyét bai toan phan b ton that cong suét trong ludi dién la mot
nhiém vu kho khan. Do d9, cac ' phuong phap phan b tbn that cong suit
hién tai chuwa dam bao duoc yéu té cong bang cho cac don vi sir dung
ludi dién. Bai bao nay so sanh ba phuong phép phan bd ton that cong
Suét cua ludi dién, bao gém phuong phap phan bo ton that cong suat sir
dung nguyén 1y xép Chong, phuong phap dya trén trao luu cong suat cai
bién va phuong phap hé s6 t6n that bién. Két qua phan b ton that cong
suét cho luéi dién phan phéi 33 nit IEEE dwoc sir dung dé so sanh va
danh gia ba phuong phéap.
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1. Gioi thigu

Nganh coéng nghiép dién trén toan thé gidi di va dang thay ddi tir mo hinh vén hanh tap trung
sang mo6 hinh van hanh thi truong. Dé thyuc hién can béng thi truong, don vi van hanh thuodng st
dung thu tuc dau gia. Cac don vi phat dién gtri ban chao ban dién va cac don vi mua dién giri ban
chao mua dién. Sau do, don vi vin hanh thi truong dién sir dung céc ban chao nay dé xay dung
duong cong chao gia (duong cung) va dudng cong tra gia (dudng cau). Giao dlern cua hai duong
cong 1a diém can bang thi truong, tr do tinh toan duoc gia thi truong, cong sudt ban cua cac don
vi phat dién va cong suat mua cia cac don vi mua dién. Thu tyc déu gia thuong duge thyc hién
hing ngay va can bang thi truong ctia ngay téi (ngay D) dugc xac dinh tai thoi diém budi trua
cta ngay trude (ngay D-1) [1].

‘Tuy nhién, quy trinh can bang thi trudng néu trén khong xet luoi dién, tac la tén that cong
suat cua ludi dién khong duge xem xét. Tuy nhién, téng cong sut phat ctia cac nguon dién bang
tong cong suét tiéu thy cta phu tai cong voi t6n that cong suat trén ludi dién. Tir d6, van de datra
12 “Ai s& 1a nguoi tra tién cho nhiing ton that nay”. Viéc tra 10i cau hoi nay din dén nhu ciu thuc
hién bai toan phan b ton thit cong suét cho cac don vi tham gia thi trudng.

Dbi voi cac phuong phap phan bo ton thit cong sudt, cic yéu ciu sau can phai duoc dam bao:
(1) Pon gian; (2) Pam bao sy cong bang; (3) Nhat quan véi 10i giai phan tich trao luu cong sut;
(4) Ap dung dugc cho ca ludi dién ho va kin; (5) Khuyén khich s cai thién hé sO cong suét cla
tai va (6) Phén bd dugc cho ngudn va tai. Ddi chiéu vOi nhitg yéu ciu trén, phan bd ton that
cong suét 13 bai toan rat phirc tap. Nguyén nhan 1a do mdi quan hé phi tuyén giira ton that cong
suét va cong sut nut.

Chinh mdi quan hé phi tuyén nay di thu hat nhidu nha nghién ctru dé xuit cic phuong phap
khac nhau dé phéan bo ton that cong suat. Mot sb nghién ctru hién tai nhu sau:

1) Phuong Pphdp ma tran tong tro niit [2] dya trén ket qué phan tich trao luu cong sut. Phuong
phép nay co thé phan bd ton that cong suat cho ca nguon va phu tai. Tuy nhién, nhugc diém cia
phuong phap 14 khong thé ap dung cho lugi dién phén ph01 chi c6 duong day trén khong.

2) Phuong phap cong cong sudt [3] str dung hé sb kinh nghiém dé phan bd ton that cong suat.
Do str dung hé s6 kinh nghiém nén két qua cua phuong phap nay khong dam bao su cong bang
Mot han ché khac ctia phwong phap cong cong suat 1 chi co thé ap dung cho ludi dién phan phdi.

3) Phuwong phdp dua trén gid tri T [4] ap dung Iy thuyét tro choi. Nhuoc diém cta phuong phap
nay 1a khéi lwong tinh toan 16n vachico thé 4 p dung cho ludi hinh tia hodc ludi kin don gian.

4) Phwong phap ty I¢ [5] rat don gian vé mat tinh toan. Dau tién, 50% ton that cong suét dugc
phan bb cho nguodn va 50% ton that cong suat duoc phan b6 cho tai. Tiép theo, ton that cong suit
dugc phan bd cho tirng ngudn (phu tai) ty 18 vGi cong sut phat (tiéu thy) tvong mg. Nhugc diém
cua phuong phéap nay 1a bo qua vi tri cua nguon va phu tai. Neu luéi dién chi c6 mot ngudn thi
nguodn dién nay s& dugc phan bo mot nira tong ton that cong suat.

5) Phwong phdp sir dung nguyén Iy xép chong [6], [7] khong co gia thiét va co thé ap dung
cho ca ludi dién c6 mach vong kin va hinh tia. Tuy nhién phuong phap nay chua phan bé ton that
cong suat dong thoi cho ca ngudn va tai.

6) Phirong phdp duwa trén trao luu céng sudt cai bién [8] chi phan bd ton that cong suat cho
nut va chi ap dung cho luéi phan phdi hinh tia.

7) Phuong phdp hé s6 ton that bién [5), [9] dang dugc sir dung tai mot s thi truong dién nhu
PJM, CAISO, ISO-NE va SPP. Phuong phap nay doi hoi bude hiéu chinh do két qua phén b6 ton
that cong sudt st dung hé sb ton thit bién khong nhit quan v6i 101 giai trao luu cong Suét.

Muc dich ciia bai bao nay 1a so sanh két qua phan b6 ton that cong sudt cho ludi dién phan phéi
33 nat IEEE st dung ba phuong phép, bao gom phuong phap st dung nguyén ly xep chong,
phuong phap str dung trao luu cong suét cai bién va phuong phap hé sb ton that bién. Cac dong gbp
chinh cta nghién ciru bao gém: (1) Mb ta chi tiét ba phuong phap phan b tén that cong suit cua
ludi dién; (2) So sanh két qua phan bo tn that cong suat cho ludi dién phan phdi 33 nat IEEE.
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‘Bai bao g’(k)m b(f)n phan. Phan 2 trinh bay mo hinh toan hoc ciia ba phwong phap phén b6 t6n
that cong suat. Phan 3 4p dung tinh toan cho luéi dién 33 nut IEEE. Nhitng ket luan va huéng
nghién ctru trong tuong lai duge mo ta trong phan 4.

2. Cac phwong phap phan bo ton that cong suit
2.1. Phin bé ton thit cong sudt dwa trén nguyén Iy xép chong

Quy trinh phan ’bé ton that cong suat gém ba budc chinh: (1) Phan tich trao luu cong suét; (2)
MOo hinh héa hé thong dién va (3) Ung dung nguyén 1y xép chong.

2.1.1. Phdn tich trao lwu cong sudt

Phan tich trao luu cong sut nham muc dich x4c dinh mo-dun va goc pha dién ap tai cac nut;
cong sut tac dung va cong sut phan khang cia cac ngudn dién; dong cong sudt trén cac nhanh
va ton that cong suat cua ludi dién [10].

Gia str hé thong dién co N niit, ma tran téng dan nat mo ta mang dién duoc ky hidu 13 Y.

Hé phuong trinh phi tuyén mé ta hé théng dién trong ché do xéac 1ap ¢ dang toa do cuc:

N
P =U>U,(G,coss, +B,sins,); i=12..,N

k=1

N 1)
Q =U D U, (G,sins, —B,coss, );  i=12..,N

k=1

Trong do, P;, Q; lan luot 1 cong suit tac dung va cong sudt phan khang tai nut i; U;, Uy 1an
luot 14 mo-dun dién ap cua nut i va k; Gy, By 1an lugt 1a phan thuc va phan 4o caa phan tir ik
trong ma tran tong dan nit; d;, 5 lan luot 1a goc pha dién ap nat i va k.

Dé giai hé phuong trinh phi tuyén (1), ta st dung phuong phap Newton-Raphson [11]. Theo
phuong phap nay, tai mdi budc lap, ta can giai hé phuong trinh tuyén tinh sau:

APTY TH NT”Tas " @
AQ| |M L | |AU/U
Trong do6, H, N, M va L la cac ma trdn con cia ma tran Jacobi.
[AP|AQ]  =[AR AP, ....AP, , |AQ ,AQ, ... AQ,, | €)

2.1.2. M6 hinh héa hé thong dién
Phu tai ¢ nat k duge mé hinh héa bang mot ngudn dong twong duong:

_(PDk + JQu )*
Uy

Trong do, B, , Q, va U, biéu thi cho cong suit tac dung, cong suit phan khang ctia phu tai

‘jDk = (4)

va dién ap phirc lién hop tai nutk. i 3
Nguon dién duge mé hinh hoa bang mot tong dan tirong dwong nhu sau:

(PGi + JQqi )*
u?

Trong do, R, Qg va U, tuong tng la cong suat tic dung, cong sudt phan khang ctia nguon

Yoi =~ (5)

dién va mo-dun dién ap tai nat i.
Sau d6, tong dan tuong duong ctia moi nguon dién duoc thém vao phan tir duong chéo (i,i)
cua ma tran téng dan nit, ta thu dugc ma tran tong dan nit cai bién Y,.'. Nghich dao cua Y.

duoc goi la ma tran téng tré nuat cai bién nhu sau:
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Zmod _ (Ymod )’l (6)

bus bus
2.1.3. Ap dung nguyén Iy xép chong

Gia thiét rang hé thong dién co N, phu tdi, ta c6 ma trdn dudng chéo J (ND xNg ) :

j 0 .. 0
0 J, 0

J= (1)
0 0 .. J,

Matran Z (N x N, ) dugc xay dung bang cach loai bé cac cot tng véi nat ngudn cia ma tran

mod
bus *

tong tré nat cai bién Z

Béng cach nhan hai ma tran Z va J, ma tran dién ap U ( N x ND) thu duoc nhu sau:

_Ul,l Ul,z U'1,ND ] ‘jl 0 O
U, U,, .. U, S 0 J, .. 0 @
Uy Uy, o Uy | 0 0 .. J,

Trong d6, phan tir U.i'k ciia ma tran U biéu thi cho mirc d6 dong gép ciia ngudn dong J, vao
dién ap phuc tai nat i (UI )

‘Cﬁn lru ¥ rang moi cot cuama tran U co thé dugc xdy dyng bang cach sir dung nguyén ly xép
chong khi chi mot nguon dong tuong duong hoat dong. Hon nita, dién ap phuc tai nat i c6 thé
dugc xac dinh tir hang thir i cia ma tran U nhu sau:

U =U,+U,+.+U,, 9)

Sy déng gbp cua ngudn dong J, vao dong nhanh mn tai ntit m duge tinh nhu sau:

Imn,k Z(Um,k _Un,k)ymn +Um,kyrsr:1n (10)
Trong d6, y, 14 tong dan doc ciia nhanh mn va y°" 1a tong dan ngang ciia nhanh mn ndi véi nat m.
Tuong ty, sy dong gdp ciia ngudn dong J, vao dong nhanh mn tai niit n duoc tinh nhu sau:

. . . ) C

Inm,k :(Un,k _Um,k)ymn +Un,kyzm (11)
Trong d6, y 1a tong dan ngang cua nhanh mn két ndi vai nat n.

Su dong gop ctia nguon dong J, t6i ton that cong suét trén nhanh mn duge xac dinh nhu sau:

* . *

ASmn,k = m'Imn,k +Un'|nm,k (12)
Su dong gop ctia mdi phu tai vao tong tén that cong suat cia ludi dién duoc tinh nhur sau:
AS, = D AS., (13)

Vnhanh mn
2.2. Phén bé ton thdt cong sudt si dung trao lwu céng sudt cdi bién

Xét hé thng dién gém hai niit duge mo ta nhu Hinh 1.

http://jst.tnu.edu.vn 173 Email: jst@tnu.edu.vn



TNU Journal of Science and Technology 227(11): 170 - 178

Ui'é‘i Rij’xij U,5 -
N ey e
P Qi —/]— Pi:Q;
Hinh 1. Hé théng dién hai mit

MG4i quan hé giira ty s6 ciia dong cong suat nhanh véi mo-dun dién ap nut va ty s6 cua cong
suat nat vai moé-dun dién ap nut dugc biéu dién nhu sau:

P NP N Q

ij k k
BNk =)=k (14)
Ui kZ‘JUk ;Uk

Trong d6, N 1a téng tat ca cac nut ¢ trong mang dién.
Tong ton that cong suat tac dung trén toan ludi dién duogc xac dinh nhu sau:

AP = ZRU ”_Z u( j ZRU( jzzAPP+APQ (15)

ijeQ i ijeQ ijeQ

Trong do, Q lgl tap hop cac nhanh trén toan ludi dién.
Ma tran chi s6 nhanh — duong (ki hiéu 1a T) 1a ma tran dugc mo ta nhu sau:

1 I,eY¥,
Tiv= (16)

0 e,
Trong do, T, 1a chi s6 lién h¢ giira nhanh ij va nat k; I, 1a cac phan tu thudc Q; W, 1a tap
hop cac nhanh ndi gilta nat k va nit ngudn. ’ ) )
Bién d6i cac biéu thac (14), (15) va ma tran T, moi lién hé gira cong suat nat, cong suat

nhanh va dién ap nat dugc biéu dién nhu sau:

U;diag I:)Br - Tuéldlag Pbus ’ U:dlagQBr = Tugzldlangus

(17)
¥

nhénh; P, ,Q, tuong (ng la ma tran cot dong cong suat trén nhanh; P, ,Q, . 1an lugt 1a ma tran

Trong do, U 12 ma tran duong chéo mo-dun dién ap nat dau va nut cudi cua

S_diag ! R_diag
cot cua cong suét nat; cac ma tran trén c6 thi tu cac phﬁn tir twong tng vG&i ma tran T.

Tur (15) va (17), ton that nhanh c6 thé dugc phan tach thanh dong gop ctia cong suat tac dung
va cong suat phan khang:

- 2 -
APijP = Rij (T URldlangus) , APijQ = R| ( URldlangus) (18)
Trong d6, T; la ma tran hang cua ma tran T twong (rng v&i nhanh ij.
Téng ton thit cong suat trén mang dién gay ra boi c6ng suét tac dung va cong suit phan khang:
APP ( U:dlag bus) R TU;lldlag bus’ (TU; dlangus) R TU:dlangus (19)
Trong do, R 12 ma tran duong chéo dién tré trén cac nhanh twong tng véi ma tran T.

Tir (18), phan bo ton thit cong suat trén nhanh ij cho nat k giy ra boi cong suat tac dung va
cong suat phan khang dwoc xac dinh béi hai cong thirc sau:

ARJ k = U _1Pk RuT U;zldlag Pbus; AI:?JQk = Uk_le RI T U;zldlangus (20)

Tn that cong suit cua mang dién dugc phan bd cho mot nut bét ky:
APkP = Z APljpk =U _1P TTR TU;dlag I:>bus (21)
ZA ijk Uk_leTTR Tu;dlangus (22)
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2.3. Phén bé ton thdt cong sudt sie dung hé sé ton thdt bién

Hé phuong trinh tuyén tinh dé tinh hé sé ton thét bién:

oP, 0P, oP, 0Q, 0Q, oQ, |[oAPT] [ 6AP ]
o5, os, @5, o5, o5, 05, | oP, a5,
oP, OP, P, 0Q, 0Q, aQ, || eAP OAP
o5, o5, a5, 85, 085, 085, || oP, _| 95y (23)
oP, P, P, 0Q, Q, aQ, || eAP OAP
ou, ouU,  oU, aU, oU,  aU, || Q, ou,
oP, P, P, 0Q, Q, dQ, || eAP OAP
loU, ouU,  aU, aU, U, T aU, | Q| |aU, |
Hé phuong trinh (23) ¢6 thé duoc viét dudi dang gon hon nhu sau:
Ap=Db (24)

Trqng do, ma tran A la chuyén Vi cua ma tran Jacobi du’(;cﬂ xac dinh tur phan tich trao luu cong
suat bang phuong phap Newton-Raphson; p 1a véc-to hé so ton that bién va b la véc-to hé so do
nhay cua tf)n thét cong su?lt theo goc pha va mo-dun dién ap nit.

Tong ton that cong suat tac dung cta ludi dién:

1 N N
AP:EZl“Zl“g” (U7 +U? —20U; cos(5 - 4;) | (25)
i=1l j=

Trong d6, g; 1 phan thuc cua téng dan doc nhénh ij.

Tir d6, cac phan tir cia véc-to b trong hé phuong trinh (24) dwoc tinh nhu sau:

%zzigijuiuj sin(&, - 5;); %:22%% [Ui ~U; cos(J, -3, )] i=1..,N (26)
i =1

09, i1 0
Sau khi giai hé phuong trinh (24), ta thu duoc hé s ton that bién tai nat k:
AP AP
_aap_ @ 27)
P, oP,
To6n that cong suat duoc phan bo cho phu tai k sir dung hé sb ton that bién:
, OAP
AP, = PDk.—aP =P,.K, (28)

Dk
Tuy nhién, téng ton that cong suit dugce phan bd (AP')sir dung hé s ton that bién khong

bang véi tong tn that cong suét clia ludi dién (AP ) khi phan tich trao luu cong suét:

Np Np
AP %> AP = Py K, = AP’ (29)
k=1 k=1
Tir do, ton that cong suét dugc phan b cho phu tai k:
, AP
APDk = PDk'Kk = PDk'Kk'F (30)

3. Két qua tinh toin
3.1. Mé td dir liéu lwoi 33 nut IEEE

Ludi dién phan phéi hinh tia 33 niit IEEE [4] dugc md ta trén Hinh 2. Luéi dién c6 mot nguon
tai nat 1 véi U, =1,05pu (U, =12,66kV ). Trong bai bao nay, cong suat cia cdc phu tai dugc
tang 1én 150% so vai dir li¢u ban dau, va tong cong suat phu tai bang 5,5725+ j3,45 MVA.
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23 24 25

L

26 27 28 29 30 31 32 33

Hinh 2. Ludi dién phdn phoi 33 niit |EEE
3.2. Két qud tinh todn

Trong phan nay, phan tich trao luu cong suat va phan bd ton that cua ba phuong phap duoc
tinh toan bang phan mém MATLAB [12].

Phan tich trao lwu cong suit cua luéi 33 nit, ta dugc mo-dun va goc pha dién ap nit trong
Bang 1 va tong ton that cong suat tac dung cua ludi dién 1a 439 kW.

Bang 1. Két qud phdn tich trdo leu cong suat

Nat U (pu) o(°)  Nat U (pu) o(°)  Nate  U(pu) a(°)

1 1,050 0 12 0,942 -0,255 23 1,020 0,093
2 1,046 0,020 13 0,933 -0,388 24 1,010 -0,030
3 1,025 0,136 14 0,930 —-0,503 25 1,005 -0,091
4 1,014 0,229 15 0,928 —-0,558 26 0,973 0,247
5 1,003 0,324 16 0,926 —-0,592 27 0,969 0,328
6 0,976 0,190 17 0,923 -0,706 28 0,952 0,446
7 0,971 -0,140 18 0,922 -0,720 29 0,940 0,559
8 0,964 -0,087 19 1,045 0,006 30 0,935 0,712
9 0,954 -0,192 20 1,040 -0,086 31 0,929 0,589
10 0,946 -0,282 21 1,039 -0,112 32 0,927 0,555
11 0,944 —-0,272 22 1,038 -0,140 33 0,927 0,543
Bang 2. Két qua tinh todn hé sé ton that bién triede va sau khi hiéu chinh
Niit K K’ Niit K K’ Nut K K’
1 0 0 12 0,1826 0,1215 23 0,0486 0,0323
2 0,0069 0,0046 13 0,2010 0,1338 24 0,0636 0,0423
3 0,0404 0,0269 14 0,2073 0,1380 25 0,0713 0,0475
4 0,0588 0,0391 15 0,2119 0,1410 26 0,1231 0,0819
5 0,0773 0,0514 16 0,2164 0,1440 27 0,1293 0,0861
6 0,1184 0,0788 17 0,2223 0,1479 28 0,1521 0,1012
7 0,1242 0,0826 18 0,2242 0,1492 29 0,1685 0,1121
8 0,1395 0,0928 19 0,0079 0,0053 30 0,1770 0,1178
9 0,1576 0,1049 20 0,0151 0,0101 31 0,1888 0,1257
10 0,1747 0,1163 21 0,0164 0,0109 32 0,1913 0,1273
11 0,1776 0,1182 22 0,0175 0,0116 33 0,1919 0,1277
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Két qua tinh toan hé sb t6n that bién dugc trinh bay trong Bang 2. Khi sir dung hé s6 ton that
bién trude hiéu chinh (K), tong t6n thit cong suat duoc phén bd cho cac phu tai bang 660 kW.
Tuy nhién, véi hé s6 ton that bién sau khi hi¢u chinh (K*), tong ton that cong suit duoc phan bd
cho cac phu tai la 439 kW. Tri s6 nay chinh xac bang tong ton that cong suat khi phén tich trao
lru cong suit.

Két qua tinh toan phan b tn that cong suét sir dung ba phuong phap duge mé ta & Hinh 3.
Tur Hinh 3, ta thay rang, két qua phan bd ton that cong suat cho phu tai cua ba phuong phép 1a
khac nhau. Sy khac biét I16n nhat glua ba phuong phap phan bd tai nut 30 (phu tai c6 hé sé cong
Suit bang 0,316). Trong do, ton that cong sut dugc phan bd bang 82,16 kW khi sir dung trao luu
cong suat cai bién; 49,48 kW khi str dung nguyén Iy xep chéng va 35,34 kW khi su dung h¢ s0
t6n that bién. Pdng thol V6i ciing phuong phap, ton that cong sudt duogc phan bo cho cac phu tai
phu thudc vao cong suat tiéu thu cia phu tai va vi tri cua phu tai trong ludi dién.
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------------- Hé s6 ton thit bién

60 1

b6 (KW)

An

50 4

t dwgc ph

40 A

ong sua

30 +

Tén thét ¢

20 o

10 1

2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 3 31 32 33
Hinh 3. Két qua phdn bé ton that cong sudt Ciia ba phwong phdp
4. Ket luan

Bai bao so sanh ba phwong phap phan b ton thét cong suat cho ludi dién phan phéi 33 nut
IEEE, bao gdm phuong phap dua trén nguyén ly xép chong, phuong phap st dung trao luu cong
suét cai bién va phuong phap h¢ s6 ton thét bién. Pic diém chung cua ba phuong phap 1a de hiéu,
c6 xét cong suat tiéu thy va vi tri cta phu tai trong ludi dién. Tuy nhién, ton that cong suat duoc
phan bo cho phy tai sir dung ba phuong phap la khac nhau. Didu nay la do phuong phap phan b6
dua trén nguyén ly xép chong khong sir dung m01 quan h¢ phi tuyén giita ton that cong sudt va
cong suat nat. Pong thoi, phuong phap hé s6 t6n that bién doi hoi budc hiéu chinh dé dam bao
tong ton that cong suat dugc phan bo bang vai gia tri 6 dugc tir phén tich trao luu cong suat. Vé
pham vi 4p dung, phuong phap dua trén nguyén ly xép chdng va phuong phap hé sé ton that bién
c6 thé ap dung cho ca luéi dién kin va ludi dién hinh tia. Tuy nhién, phuong phép sir dung trao
lwu cong suat cai bién chi ap dung dugc cho ludi dién phén ph01 voi cau trac hinh tia. Huong
nghién ciru twong lai 1a so sanh cac phuong phap phén bd ton that cong suat cho ludi di€n c6 cac
ngudn dién phan tan va khong ddi xtng, va dé xuit phuong phap phan bd ton that cho cac giao
dich song phuong trong thi truong dién.
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