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TOM TAT

Bai bao nghién ctru thuat toan huin luyén mang no ron lan truyén nguoc (BPNN:
Back-propagation Neural Network) két hop voi thuat toan t6i uru bay dan cai tién (IPSO:
Improved Particle Swarm Optimization) dé xéac dinh vi tri va dung lugng ctia ngudn phan
tan trong ludi dién phan phéi. Ket qua phan tlch trong hé théng dién IEEE 14 bus chuan
da xac dinh dugc vi tri lap dat ngudn phén tan t6i uu nhat tai cac bus 2va3. V(n cong suét
ngudn phan tan dén 100MW, dam bao hé thong ludn on dinh vé dién ap, tan sd va dap
g duoc céc chi tiéu chét luong dién nang ciing nhu an ninh nang luong trong hé thong.

Tw khoa: Mang lan truyén nguoc, t6i wu hoa bay dan, nguén phan tan, on dinh hé
thong dién
ABSTRACT.

This article studies the back-propagation neural network training algorithm (BPNN:
Back-propagation Neural Network) combined with the improved swarm optimization
algorithm (IPSO: Improved Particle Swarm Optimization) to determine location and
capacity of distributed sources in the distribution grid. Analysis results in the standard 14-
bus IEEE power system have determined the most optimal distributed source installation
location at buses 2 and 3. With a distributed source capacity of up to 100MW, ensuring
the power system is always stable about voltage, frequency and power quality as well as
energy security in the power system.

Keywords: Back-propagation Neural Network, Particle swarm optimization,
Distributed Generators (DG), power system stability

1. GIOI THIEU dung ndi vao ludi dién rat nhidu. Cac van

Trong ludi dién phan phéi hién nay, dé ma cac nha phat trién dy an san xuat

cac ngudn phan tan nhu nang luong gid
(Wind energy) [1][2], nang luong mat troi
(Solar energy: SE) [3], hodc cac may phat
phéan tan (Distributed Generators), dugc st

92

dién (dién gid, dién mat troi, cac nguén
phan tan khac) va cac cong ty dién luc gap
phai la: Sy anh huong clia cong suét, dién
ap, do on dinh cua hé thong, chat luong
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dién nang, cong sudt ngan mach, du trir hé
thong, tan sd, cac dac tinh bao vé.... Pac
biét, d6i véi ning luong gid, nang luqng
mat troi diém nodi bat nhat 1a sy bién thién,
su bién ddi nay tdn tai trén mot pham vi
rong, ca vé khong gian va thoi gian [4]. Do
d6, tinh toan thiét ké va van hanh, dau ndi
vao hé thong dién 1a ndi dung khong thé
thiéu nham dam bao an ninh ning luong
trong hé thong dién [5]. Nhom tac gia xdy
dung mang no ron lai xac dinh vi tri va
dung luong tdi wu cua nguon phan tan
trong ludi dién phan phdi, nham khuyén
cdo cac cong ty dién lyc tai cac dia phuong
c¢6 nhiéu tiém nang phat trién nang luong
gi0, nang luong mat troi, lya chon cac du
an san xuat dién phu hop dau ndi vao hé
thong dam bdo do tin cay cap dién.

2. MO HINH TOAN

2.1. Phuwong trinh céng sudt di vao
nut i nhw sau:

Phuong trinh tong quat tai nut k cho
mang dién n nut [7]:
P - = * = *
k+JQk: Y + Yol

*

n .

Het D=3 T Vi (1)
i=1

VK

Trong do: Pk,Q Lan luot 1a cong suét
tac dung, cong suat phan khang tai nut k.
Y, tong dan gitra nut k va nut j

Téng quat, biéu thirc dién ap tai nit k
cho mang dién n nut:
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(2)

BB g i Ty Va4 T, —Z Vi3)
Vi

Viét phuong trinh c6ng suét phtic nut

i cho mang dién » nlt dudi dang cuc nhu

sau: dat ¥, = |Y |4e Vi= Vljﬁ‘) voi

0, 5: lan luo*t la géc pha cua torlg dan va

gdc pha cta dién &p tinh ra radian ta dugc:

S
B jO;=Vi Y YV,

J=1

=ilz-3, Z V205 +8,) (4)

villv |7,

P = Zn: cos(e -3;,) ()
j=1

V, VJ sm(6

> -3 (6)
=

Phuong trinh (5) va (6) la cac hu:orng
trinh phi tuyén véi cac bién LU Déi
vol nat phy tai i (nat P Q), ta Vlet ha1
phucmg trinh P, va Q,, va hai 4n s la
. Déi voi nut may phat k, chi viét
chuong trinh Pk va an sb 1a 6k

Trién khai (5) va (6) dudi dang Taylor
voi cac gla tri gan ding ban dau, b qua cac
thanh phan béc cao:

(k) *) ]
op®) o OB
88, 3, a‘VZ ‘ o . .
NG A5
i oph op®| oR® o L
ARR | |28, a5, | °Ir2 | OVl || _asd %
AQék) aQ(k) aQ(k) aQ(k) N 5Q(k) A |V2 |(k)
265, 35, 6‘V2 ‘ aly,
AQr(zk) .. _A|Vn|(k) |
o0 00| st 00k
05, 3, 6‘V2 ‘ aly,
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Viét (7) duéi dang ngdn gon:

AP [J, J,][A8
= (8)
AO| | J5 Jy A
Véi J= i
Jy
ham riéng phan cta £; va Q,' theo cac an sb
U,;|, 6,- , con dugc goi 1a ma trin Jacobian,
duoc xac dinh nhu sau [7]:

la cac ma tran dao

e J1 - cong sudt thuc theo gbc dién ap:

oP, .

6_8122|Vi||Vj | ¥ |sin(0; -8, +5)
o ©)

oP . .

S|V, 1% [sin(8y =8, +5)), j i

a5,

e J2 - cong suit thyc theo bién do dién ap:

op,
mzzlfﬂlYﬁ\coseiﬁZ\Vj ¥ cos(0 3, + )
: J#i
oP, s (10)
_l:V- Y cos(0:: —o. + ,;tl
a|VJ‘ ‘ zH 1]‘ (IJ j ])]

e J3 - cong sudt phan khang theo goc
dién ap

00;
%:zwj||Vj||xj|cos(91j—8i+5]~)

[ (1)
&:_H/IHVJ ||Yij|cos(9ij_5i+5j)’]¢l
3,

e J4 - cong suit phan khang theo bién
do dién ap

00 ) .
O 111y sindy+ Y7, 1T sin; -5, +5)

ol c 0
a0, . -
|1 Y sin(0; -8, +5.),
A Vil ¥ [sin(By; -8 +8;), j#1

Cac gia tri P®va 0" tinh toan theo
(11) va (12) dugc xac dinh sai so giita cong
suat tinh toan va cong suat quy dinh cua
cac nut: |

k h k
{AP( ):Equynon —P-( )

i
AQ-(k) _ quuy fionh ng) (13)

1
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Tir (13), suy ra dugc cac sai sd ASl(k)
va A ‘Vi(k)‘ . Hiéu chinh cac gan dang cho
1an lap tiép theo.

S =50 4 AglH)

‘V(k+1) (14)

-0 |+ alr®)
1 1
2.2. Giai thuat PSO cai tién

Trong thuat toan IPSO véi hé sb gidi
han, vén toc cia cac phan to dugc xac dinh
nhu sau [8]:

(k+1) (k)

(k) (k)
Via :kx|:Vid +Clxrandlx(pbeSf,d ~Xiu)

+cz><randzx(gbeﬁ‘::)—xﬂ (15)

2
ke — 16
[2-p—\¢’ ~4¢ (16)

Trong do:

V¥'1a vector mo ta van toc thu duoc
tr quy ludt van téc

X*:vitri ca thé i tai vong lap k
X vitrf ca thé i tai vong 1ap k+1
V*: van toc ca thé i tai vong 1ap k
V¥ van tdc ca thé i tai vong lap k
c,:h¢ s6 kinh nghiém cua ca thé

c,: hé ) quan h¢ xa hodi cua ca thé

rand , rand,: s ngdu nhién trong
khoang [0,1]

P . vitritot nhat cua ca thé 1 dén
vong lap k
G, . vi tri tot nhat ciia quan thé cho
ST

dén vong lap k
p=ctc,p=4,1, ¢ =c,=2,05.

Pé thuc hién dao ham gia trong PSO,
hai diém duoc xét dén tuong Gmg 12 x* va x’
trong khoang khong gian tim kiém cua dao
ham gia tai vi tri phan tr & 1an lap tha & va
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k+1 1a x® va x**V. Do d6, vi tri cap nhat
maoi cua phén tor duogc viét lai nhu sau:

(k+1) k+1)

(ki) _ Xu +5(xtd )X|vrd
i ), (kD)

X TVu
Thuat toan tao mot tip hop gdm N, ca
thé duoc biéu dién nhu sau:

SodanbandauX (X, X, Xt X oo
X\p)> Ung v6i moi bayX

(k+1)

g (xu )

otherwise

(17)

VeV

Xia = FarrFarang 2V ngs

T
e M

Véi P, Q, 1a cong sudt tic dung va
cong suat phan khang tai cac nt tai va i =
@, .., Ng). N,: téng s6 nit cua hé thong, V.
la dién 4p tai cac nut.

d=1,...,N, trong do X l1a vi tri ca thé
dvaNn, la sd ca the Gia tri cuaX V., duge
khoi d(_)ng nhu sau:

X0 = X" +rand x (X5 - X0™)
Vi =V s rand (3 ~V3")

2,..,Ng (18)

(19)

véi rand 1a gia tri ngau nhién trong
khoang [0,1], X} "X 1a gioi han 16n
nhit va nho nhat cua Vector bién trong
(19), V5", Vi 1a gi6i han 16n nhat va nho
nhit ctia vector vén toc ca thé va dugc xac
dinh boi:

{V;“ =R -XEY o)

v =y

v6i R 14 hé s6 giam tdc ca thé va thuong
duoc chon trong khoang [0,1; 0,25].

Trong subt qua trinh 1dp, vi tri va van
toc cua cac ca thé luon duoc diéu chinh
trong gidi han sau khi dugc tinh toan trong
moi vong ldp nhu sau:

new __ : max min
X —mm{Xid ,max{XM ,XM}}

21)

new __ : max min
Vy" =min {Vid ,max {Vid NG }}
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Ham muc tiéu:

Ham muc tiéu can duge cuc tiéu trong
IPSO dua trén ham muc ti€u cua bai toan
va cac bién phu thudc bao gdbm cong suat
phat thyc tai nat can bing, cong sudt phat
cua hé théng nang lugng mat troi (DG),
cong suit phan khang tai nut phuy tai, dién
ap tai nut tai, cong suat biéu kién cua dudong
day truyén tai, ham muc tiéu duoc tich hop
trong ham kha dung nhu sau [8]:

N, ) N, )
FT = F(x,u)+ K,,Z (P,—P"y + qu ©Q, -0
(22
Nk’
+K, YV, =V +K Z(S —Smy?
i=2

Trong do
Kp: 1a hé sb phat cua cong sut thuc

K 1a hé sb phat cua cong sudt phan
khang

K :lah¢ s0 phat ciia dién ap tai

K. lan luot 14 hé s6 phat ciia cong sudt
ducrng day truyén tai.

Diéu kién rang buéc

- Piéu kién rang budc dang thirc

Phuong trinh phan b6 cong suat tai mdi

nuat phai thod man:

N
0,-0, -]é’lpfi”VjHY,,\sin(aj ~5+6)=0=2,.,N, (23)

gi-gi-%lyfi”t/j” T|cos(0, -0, +0)=0:i=2,..N, (24)
=

Trong do:

N O J Qd lan Iuot 1a cong sudt
gl g i’
thuc va cong suat phan khang ciia hé thong
cac SEs va céc tai.

- Piéu kién rang budc bat dang thirc
Cong suat phan khang tai cac nut phai
trong gidi han cho phép

Quimin O, = Qi3 1=2,.N, (25)
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Dién 4p tai mdi nut tai va dong cong
suat trén dudng day truyen tai khong dugc
vuot qua gioi han dudi va giéi han trén.

S, <S8 i 1 =1 N, -
S, =max{[S, S, |} 1=1,...N, (26)
Vima <V Vi 122N, (@27)

Vi S, =max{3|U,j><I”|,3

S, xI |} I[=1,..,N,

‘ Nhap sb luong SE ‘

Max[I 1 1=2254
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Gidi han cia cac bién phy thudc trong
(27) duoc xac dinh nhu sau:

xmax lf‘ x> xmax

if x< xmin

otherwise

th min

(28)

X

véi x va x™ 1a cac gia tri tinh toan va
gidi han cua PO, V.S,

Hinh 1. trinh bay luu db giai thuat cia
phuong phép IPSO.

Khoi tao quén thé (Kich thudc,

céc thong sb didu khién IPSO

1

Tinh pbesl Va gbest

Khoi tao céc ca thé v vi
tri va vén toc ngau nhién

i

Cép nhét vi tri, van tdc, ppes V3

Zhest CUA cac ca thé

k+1
Tinh ham thich nghi

Dang

Sai

Hinh 1. Luu dé gidi thuat IPSO

2.3. M6 hinh lai ciia mang no ron lan
truyén ngwoc va thudt toan IPSO

Thuat toan Backpropagation cling co
nhiéu han ché nhu 1a toc d6 hoi tu cham va
khong 6n dinh. Piéu nay c6 nguyén nhan tir
viéc didu chinh cic trong s thanh céc gia
tri rit 16n va khé khan trong viéc thoat khoi
cac diém t6i thiéu cuc bo, 1am cho qué trinh
hoéi tu cua thuat toan tré nén nhay cam véi
gia tri khoi tao ban dau. Theo nhu nghién
ctru [9][10], tac gia da dé xudt mot phuong
phap két hop giira thuat toan t6i vu hoa PSO
va mang NN nhim cai thién mang trude khi
tién hanh huan luyén, tir 46 nang cao hiéu
sut va giup mang tranh duoc cc diém tdi
thiéu cuc bo trong qua trinh huin luyén.

Lan truyén ngugc

Truyén thing

Hinh 2. Mé hinh mang NN két hop IPSO

Céac budc trong qua trinh huan luyén
mang NN bao gom:

e Thu thap va xir ly dit liéu dau vao va
dau ra cua doi tugng.
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e Lya chon cdu tric va xdy dung mang
ANN.

e Tién hanh huan luyén mang NN.
e Kiém tra d0 chinh xac ctia mo hinh
bang cac tin hi¢u thir nghiém khac.

2.4. Hudn luyén mang no ron két
hop IPSO

Hinh 3 Trinh bay qu4 trinh huén luyén
mang neural lai

Khéi tao trong sé

TiM KIEM CAC S0 AU THONG
(QUA CAC GIAI THUAT TOI UU

W1 Winy_1
Wyian 1 Wiy 4 PSO
Lép dhuvao l Lépan Lopadura
[ —Cx |
hy
D —(x
@_ X ) N Céng suit dy bic Cong sudt thye t6
hy
e :
..... A\
X T W | Vo
Wi Biéu chinhtrongsé | Whny

Hinh 3. So dé khéi qud trinh hudn luyén mang
neural lai
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3. KET QUA MO PHONG

Hé théng dién IEEE 14 bus chuan duoc
trinh bay trén hinh 4

Hinh 4. So dé tuong duong HTP IEEE -14
Bus 5 mdy phdt

Tt hinh 4 cho théy hé DG sé duoc lua
chon lép tai cac vi tri cd dat may phat, trur
may phat can bang (Bus 1) d6 1a cac Bus
2,3,6 va 8. Thong tin dugc trinh bay trong
bang 1

Bang 1. Théng tin chung vé cdc nguon mdy phdt trong hé thong va théng tin di¥ liéu
thu thdp huan luyén mang NN

Number| Name Set MVA - . -
of Bus | of Bus 1D Volt Base Ngd vao ANN Ngdra
1 Bus1 |1 1,06 615 Su dung|Thoa diéu
2 Bus 2 1 1’045 60 o phﬁl’l mém klén tol uu
AU, (14bi€n) |Powerworld|(1)
2 Bus2 |2 1 100 " A Ao,
dé mo6 phong
3 |Bus3 |1 1,01 60 cac vi tri lap
3 |Bus3 |2 1,01 100 DG voi 10%,
o \
4 |Bus4 |1 1 100 L 0%, va
Af, (14 bien)  |100% cong
5 Bus5 |1 1 100, °* suét
6 Bus6 |1 1,07 25
6 Bus6 |2 1,07 100
7 Bus7 |1 1 100 »
AP, . (18 bien)
8 Bus8 |1 1 25 rane
8 Bus8 |2 1 100
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“oiBus | otBus| ™| volt | Base | Neovie | ANN | Ngora
9 [Bus9 |1 1 100 Tap dit ligu|Khong thoa
10 |Bus 10 |1 1 100 ,[120mau |dieu  kién
T 1 00 A i S BN | i i 16100 0)
12 |Busi2 |1 1 100 tT}Erllr}: 5322
13 |Bus13 |1 1 100 Test d& huén
13 |Bus13 |2 1 100|AU, (11 bién) |luyén
14 |Bus14 |1 1 100

Két qua md phong do chinh xéac va thoi
gian may khi 4p dung giai thuat IPSO doi

trong bang 2.

Bang 2. B¢ chinh xdc cua phwong phdapBPNN-IPSO-BR

v6i hé thong IEEE-14 Bus duoc trinh bay

BPNN-IPSO_BR BPNN-IPSO_BR
S8 Train Test Time | Gspién |  Train Test Time
bién CPU CPU
8 99.97 99.98 13.09 40 98.96 99.99 16.03
16 99.96 99.93 26.07 48 99.86 99.98 21.56
24 99.86 99.83 11.56 56 94.99 99.96 3537
32 95.73 99.89 17.66 62 98.84 99.98 28.61

Tir bang 2 cho thiy: Khi s6 luong bién
cang tang thi thoi gian may cang 16n, do
chinh xac ctia qua trinh huén luyén tuong

ddi cao 98,52%.

Két qua huin luyén d3 xac dinh duoc
cac Bus dat nguon DG phu hop 1a Bus 2 va
Bus 3. gidi han cong suat 100MW.

Lua chon DG la cac trang trai ning
lugng mat tro1 nhu hinh 5

Hinh 5. So dé Iuéi dién IEEE-14 Bus va nhiing vi tri cé thé ldp DG (théng néing Iugng mat troi)

Mo phong vi tri cac DG lap dat tai cac

So sanh, danh gia két qua dat dugc dé

Bus 2,3,6 va 8 trén phén mém Powerword. khéng dinh tinh chinh xdc cua mo hinh
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BPNN-IPSO_BR.
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tan s trong Gmg voi cong suat cac DG 100

1 \
A 2o A A s MW, nhu hinh 6 va 7
s .
Két qua mo phong dao dong dién ap,
0,01
o ]
50005 I|
59995
o |l o I |
5956 l ﬂu(v‘_—‘_ 59985 I!\U
) 53,98
s {
l { 598 J
59585 59,97
! 55305 I
5% 4 )
59,98
55975
59955
5987 53,95
59945
0 0 00 50 200 %0 300 a 0 100 150 200 250 300
v — Frequency BusBus1 [v — Frequency BusBus2 [v — Fregiency BuisBis 3 ¥ — Froquency BusBu= | [¥ — Froquency Bus Bus 2 ¥ — Fraquancy_Buz Bus 3
[F — Frequency BusBus4 [ — Frequency BusBus5 [¥ — Frequency Bus Bus® I¥ — Froquency Bus Bus 4 [¥ — Frequency BusBus5 [¥ — Frequency_Bus Bus 8
[+ — Frequency BusBus7 |7 — Frequency BusBus8 |7 — Freguency BisBus 9 ¥ — Frequency BusBus 7 ¥ — Frequency Bus Bus 8 [V — Frequency_Bus Bus 9
¥ — Frequency Bus Bus 10 [¥ — Frequency Bus Bus 11 ¢ — Freguency Bis Bus 12 IF — Frequency Bus Bus 10 [ — Frequency Bus Bus 11 ¥ — Frequency Bus Bus 12
[ — Frequency Bus Bus 13 [¥ — Frequency Bus Bus 14 I¥ — Frequency_Bus Bus 13 [§ — Frequency_Bus Bus 14

¥ — Frequency_BusBus1 |/ — Frequency_Bus Bus2 ¥ — Frequency_Bus Bus3
[V — Frequency_Bus Bus4 [V — Frequency_Bus Bus5 [V — Frequency_Bus Bus6
[V — Frequency_Bus Bus7 | — Frequency_Bus Bus8 [V — Frequency_Bus Bus9
~ Frequency_Bus Bus 10 ¥ — Frequency_Bus Bus 11 ¥ — Frequency_Bus Bus 12
[V — Frequency_Bus Bus 13 [¥ — Frequency_Bus Bus 14

a) Bus2 b) Bus3
. -
: o B [ [T ee——
: __'\—ﬂ 59,75 \ / V-
; \ /
45 \ 59,65 \ ’
o \ o \
® ' ¥

[V — Frequency_Bus Bus 1 [ — Frequency_ BusBus2 |¥— Frequency_Bus Bus3
[V — Frequency_Bus Bus4 |V — Frequency_Bus Bus5 [ — Frequency_Bus Bus 6
[¥ — Frequency_Bus Bus7 [¥ — Frequency_Bus Bus&8 | — Frequency_Bus Bus 9
~ Frequency_Bus Bus 10 ¥ — Frequency_Bus Bus 11 ¥ — Frequency_Bus Bus 12
W — Frequency_Bus Bus 13 ¥ — Frequency_Bus Bus 14

c¢) Busb6

d) Bus8

Hinh 6. Dao déng tdn sé cua luéi dién trong cdc trudng hop ddt DG tai cdc Bus khdc nhau véi céng sudt 100

Hinh 6, Trinh bay biéu d6 dao dong
ctia tan sb luéi dién voi timg vi tri dat DG
khéc nhau tai cac Bus. Cu thé tai vi tri dat
DG 6 bus 2 va Bus 3, cho thiy sy dao dong
tan s6 cua cac Bus nay khong co sy bién
d6i déng ké hodc gan nhu khong thay doi.
Két qua giao dong véi gia tri xac 1ap trong
khoang gia tri cho phép 59.5Hz. Tuy nhién
su dao dong tan s6 khi DG dat tai Bus 3
khong t6t nhu Bus 2. Khi DG dat tai Bus
6 va Bus 8 thi tan s6 dao dong 16n, khong
nam trong pham vi cho phép. Nhu vy xét
vé diéu kién tan s thi Bus 2 c6 vi tri dat
phit hop nhat.

Hinh 7, Trinh bay biéu d dao dong
cua dién ap ludi dién voi tung vi tri dét

PV khac nhau tai cac Bus. Ciing gidng
v6i gia tri dao dong tan sb véi timg mic
tai tai cac vi tri dat khac nhau két qua gé‘m
nhu khong c6 su thay doi dang ké. Panh
gia riéng truong hop PV dit tai Bus 2 hodc
Bus 3 ¢6 sy dao dong AU=+0.05pu tuong
tmg AU=+5% nam trong khoang gia tri
cho phép. Riéng truong hop PV dat tai Bus
6 hodc Bus 8 két qua dugc phan tich nhu
hinh 8, sy dao dong dién &p trong truong
hop dat DG tai Bus 8 va Bus 6 nam ngoai
pham vi cho phép. Trong d6 Bus 8 co su
dao dong dién 4p luon 16n nhét voi gid tri
va AU=0,702pu tai Bus 6 va AU=0,2 pu tai
Bus 8 nhu hinh 8. Cho thay viéc dat DG tai
cac Bus 6&8 1a bat kha thi.
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W — VpuBusBus1 W — VpuBusBus2 W — VpuBusBus3 | — Vpu BusBus4
[V — VpuBusBus5 [— VpuBusBus6 [¥— VpuBusBus7 [¥— Vpu BusBusg
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c) Buso6
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d) Bus8

Hinh 7. Dao déng dién dp cua luéi dién trong cdc trudng hop ddt DG tai cdc Bus khdc nhau véi céng sudt DG 100MW
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Hinh 8. Dao déng dién dp tai cdc Bus 6&8 dugc phan tich theo biéu dé dang cét

Nhu vy, xét vé diéu kién dién ap thi
Bus 2 va Bus 3 ¢6 vi tri dat phit hop nhat.

4. KET LUAN

Bai bdo da xdy dung dugc mo hinh
toan, 4p dung cac gidi thudt tim kiém tbi vu
PSO cai tién két hop voi mang lan truyén
nguoc dé xac dinh dinh vi tri lép dat cac
may phat phan tan vao hé thdng dién luon
dam bao 6n dinh hé théng dién. Trén co

100

sO ctia hé théng thir nghiém IEEE 14-Bus
va nén tang cua phin mém Matlab dé huén
luyén thudt todn mang no ron lan truyén
nguoc két hop véi giai thuat toi wu IPSO,
tim ra dugc nhirng vi lap hé DG phu hop tai
cac Bus 2 va Bus 3. Tir két qua phan tich
trén, kiém chung bang viéc mo phong trén
phan mém Powerword di khang dinh tinh
chinh x4c cia mo hinh toan.
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Viéc két hop mang no ron két hop voi  lwong nut 16n va s& duoc trinh bay trong
thudt toan toi vu la hudéng nghién ctiru kha  cdng trinh nghién ctru tiép theo.
thi, s€ dugc ap dung véi cac hé thong cé so
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