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Théng tin chung TOM TAT

Dedy i b Trong béi canh phét trién manh mé ciia nganh cong nghiép dién,
Neay nhan bai sira: cac linh vuc cong nghiép, nong nghlep va dich vu dang co sy tang
13/5/2025 ' truong dang ké. Pé dam bao hiéu qua va do tin cdy cua hé thong dién,
Neay duyét ding: viéc thuc hién cac tinh toan chinh xdc la yeu cau thiét yéu, trong do toi
15/5/2025 ‘ wu héa phan bo cong sudt la mot trong nhitng thdch thirc [ém. Bai todn

nay doi hoi sw két hop gitta cac phiong phdp tinh todn tién tién va cdc
thudt toan 16i wu nham dat duwgc sw phan phoi hop Iy nguon dién, giam
16n thét va ndng cao hiéu sudt van hanh hé thong. Nghién ciru sir dyng
phwong phap lap Newton-Raphson tinh toan phan bé 16i wu héa cong
suat trén luoi dién truyen tai dwgc chitng minh trén cac h¢ thong dién
chudn IEEE 25 niit va mang dién chudn Brazil 46 nit nham phan tich
kha nang phat trién va t6i wu héa leéi dién trong diéu kién cé ton that
truyén tai. Két qua nghién ciru cho thdy tinh hiéu qud cao trong viéc
gidi bai toan phdn b6 cong sudt déi véi mang dién 1ém véi ham muc

Tic khéa: Do tin cdy, hé
thong dién, phan bo cong
sudt, ton thdt cong sudt, vin
hanh hé thong dién

tiéu dat dige nhiéu diéu kién rang budc can bang va khéng cdn bang.

1. PAT VAN PE

Mot trong nhing yéu cau quan trong hang
dau trong van hanh hé théng dién (HTD) la
dam bao tinh hiéu qué kinh té trong qua trinh
san xut, truyén tai va phan phdi dién nang
(Al-Hinai, 2013). bé dat duge muc tiéu nay,
hé théng dién can dugc van hanh sao cho chi
phi tong thé thap nhit, dic biét 1a chi phi
nhién liéu va ton that cong sudt trong mang
ludi dién. Viée khai thac hi¢u qua va tdi wu
cac ngudn dién nham didu chinh trao luu cong
suat duge truyén qua cac duong day tir cac
ngudn phat dén cac diém tiéu thu — déng vai
trd then chét trong viéc van hanh hé thong.
Muc tiéu 1a didu chinh sao cho khong gy qua
tai cho cac phan tir ciia hé thong, dong thoi
van dam béo cung cap dién on dinh va tin cdy,
ma khong can mé rong hay nang cip co s ha
tang hién tai — mot van dé di va dang thu hat
su quan tdm lén cua cac nha nghién ciou
(Lam, 2012).

Hé théng dién bao gdm cac nha may
dién, tram bién ap, cac duong day truyén tai
va céc thiét bi khac duoc két néi véi nhau
thanh h¢é théng lam nhiém vu san xuit,
truyén tai va phan phdi dién nang. Trong bbi
canh nhu ciu sir dung dién ngay cang ting,
viéc diéu chinh trao luu cong sudt 1a mot
van dé ma cac nha khoa hoc rat quan tdm
(Lam, 2012). Do d6, bai toan phan b cong
suit toi uu (Optimal Power Flow-OPF) da
duoc thiét 1ap nhdm nang cao kha ning tan
dung hé théng dién hién c6 ma khong can
phai cai tao, nang cidp hé thdng dién
(Allaoua, 2009). Trong nghién cuu nay, ndi
dung sé& ap dung thuat toan Newton-
Raphson dé giai bai toan phan b cong suat
toi wu. Mang dién chuén IEEE 25 nat va hé
théng dién mién nam Brazil 46 nit dugc st
dung dé mé phong nham tim 101 giai cho bai
toan phan bd cong suit.
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2. MO HINH BAI TOAN PHAN BO
CONG SUAT
2.1. Ham chi phi cua cac t6 may phat
~Ham chi phi cua cic nha mdy dién dugc
biéu thi duf(’}i dang phuong trinh bac hai doi
véi cong suat phat:
C =a+pP+yP (1
Tro

AL
ONg ao:

(IQ

C la chi phi san xuét dién nang ($/h);
Pla cong sudt may phat (MW);

a, B, 714 cac hé s6 hoi quy, xac dinh
tir cac s6 liéu thong ké, theo phuong phap
binh phuong cuec tiéu.

2.2. Phén bd tdi wu cdng suit caa cac
to0 may phat khéng xét ton that trong
mang dién

Xét dén ton thét trong mang dién thi diéu
kién phan b6 t6i wu cong suat glua cac nha
may la suit ting chi phi g;cua tat ca cac nha
may bang nhau. Piéu kién nay duge mé ta chi
tiét trong (Hasibuan et al. 2021):

=s=consi (2)

Véi g, la suat tang chi phi riéng 1¢ cua
ting to may Ala hé sb Lagrange, con gm

la hé sé toan hé thong tai diém cuc tiéu
chi phi:

» i-B

Fp~ Ar-n 2/

a 2":L 3)

=12

1

Trong do: Pp la tong phu tai (MW).

Cong sudt toi vu ciia mdi to may:

p=2F )

244
2.3. Phan bo toi wu cong suat cua cac to
may phat co xét ton that trong mang dién

Néu co xét dén ton that trong mang thi
diéu kién phan bd to1 wu cong suat la:

dc,
1.

=i=rnnct: i

I
[
[
3

(3

1

Hay: lg=/

Trong d6: /; 1a hé s6 phat cia may phét thi
i, duoc xac dinh boi biéu thic:

1

b= ap; (6)
dP

P;la ton thit trong mang, xac dinh theo
biéu thirc Kuhn:

n’ H‘ n‘
P,—:S‘S‘P,BHP.-T& P R (7)
Sy =7 ‘,l_" ol e
== =]
Trong do:

Bj; 1a hé s0 ton that gitra cac nut i va nit j
con goi la hé sd B, co thé coi la khong doi
trong qua trinh tinh toan;

By, 1a hé s6 ton that tng véi nut thir ;

Byy lah¢ s6 ton that c¢d dinh;

Ny la sb may phat can phan bd t6i wu cong
suit trong téng s6 n may phat;

P;, P; la cong suat amg voi nat thi i va nat
thtr j (MW).

2.4, Cac r:‘mg buge

P(lVl 6) Pload i< 0 (8)
Q1(|V| 6) ng Qloadz =0 (9)
Pg. mmsp <ng max (10)
Qg: min = Qg: - le max (1 l)

Trong do:

P; 1a cong sudt tac dung truyén vao tai nit
thit i (MW);

Q; la cong suat phan khéng truyén vao nut
tai thir 1 (MVAr);

[V], & 1an Tuot 1a dién ap (V) va goc pha;

f"g:' Qgi lan luot 13 cong suét té‘c dung
nguon phat (MW) va phan khang nguon phat
tai nut i (MVAr);
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Py

dung cyc tiéu nguon phat (MW) va phan
khéng cuc tiéu nguon phat tai nit i (MVAr);

P

gi max» ng max
dung cuc dai n{,‘uon phat (MW) va phan
khang cuc dai nguon phat tai nut i (MVAr);

. Qg‘ min 140 LU0t 13 cong sudt tac

lan lugt 1a cong sudt tac

Pioad ¢+ Qioaa ¢ 120 luot 1a cong suat tac
dung tai (MW) va phan khang tai tai nat i
(MVA).

3. AP DUNG THUAT TOAN

NEWTON-RAPHSON GIAI BAI TOAN
PHAN BO CONG SUAT

V& mat toan hoc thi thuat toan Newton
Raphson (NR) tr6i hon phuong phap Gauss
Seidel (Khameeq 2016). Bai toan phan b6 tdi
uu umg suat co thé giai theo phuong phap

lap: Diu tién cho trudc mot gia tri A' Y va xac
dinh gia tri P; theo biéu thic (12), sau do
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kjém tra xem tong cong suit phat co bang
tong phu tai khong:

P"‘=PD-Z:pj"' (12)

Néu su chénh 1éch nhé hon dd chinh xéc
an dinh thi 101 giai dat yéu cau, néu loi giai
chua dat yéu cau thi tiép tuc budc tinh tiép
theo 14 x4c dinh su thay doi ciia hé s6 4:

.41""
z ! i

(1) _

4.

(13)

Va tinh gia tri mai cua A theo biéu thuc:
19 =i ep )Y (14)

Qua trinh nay tlcp tuc cho dén khi bai toan
hoi ty, tire 14 sai s6 gitra cac lan 1ap nho hon
gia tri dinh s san.

Cap nhat s vong lap

A 4

Tim véan tdc madi va cap nhat
vi tri ap dung sy gidi han
van toc

A 4

Déanh gia ham fitness

Kiém tra gidi han dirng

| Chon 1o giai t6i uu_|

Hinh 1. Luu do giai thuit ciia thuit toan Newton-Raphson
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4. KET QUA VA THAO LUAN Céc thong s chi tiét vé dit liéu nat, dir liéu

4.1. Mang dién chudn TEEE 25 nat dudng day, cac hé s chi phi cha may phat va

Theo céc théng s mang dién chuan IEEE cac gion hanﬂve cong suat va dl@fl ap may p hfl t
25 nut va gian dd don tuyén cua hé théng dién cia h¢ thong ndy dugc cfp nhit trén
nay dugc trinh bay nhw Hinh 2 (Sum-Im, 2006).  Matpower 7.0.
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Hinh 2. So' d6 don tuyén mang dién chuin IEEE 25 nit

Bang 1. Két qua mé phéng phén bé cong suit mang dién chuan IEEE 25 niit

Ton that Toén that

Cong suat tir nit ~ Cong suat dén nut R £ N £
cong suat cong suat

T Dén thém vao thém vao

Nhinh o (1°2*%7) (I°2*Z)
P Q P Q P Q

(MW) (MVAr) (MW) (MVAr) (MW) (MVAr)
1 1 2 -230,99 35,90 230,99  -30,00 0,000 5,90
2 1 7 -245,63 26,40 245,63 26,40 -0,000 52,79
3 1 13 -182,38 37,64 182,38 -4,14 0,000 33,50
4 2 3 -358,99 30,00 358,99 -4,12 0,000 25,88
5 3 22 -539,99 4,12 539,99 64,19 0,000 68,31
6 4 18 45,26 7,11 -45,26 -4.84 -0,000 2,27
7 4 19 -119,26 -7,11 119,26 25,99 -0,000 18,88
8 5 17 13533  -66,98 -13533 89,45 -0,000 22,47
9 5 20 27847 17,41 27847 61,93 -0,000 79,34

10 5 25 -48480 49,57 484,80 197,67 0,000 247,24
11 6 18 158,07 13,01 -158,07 32,45 -0,000 45,46
12 6 20 121,13 1587 -121,13 11,10 0,000 26,97
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Cong suit tirniit ~ Cong suit dén nut 1:011 tha} "l:on tha:
. T Dén thém vao thém vao cong suat  cong suat
Nhinh - (172%7) (I172*7)
nut  nut
P Q P Q P Q
MW) (MVAr) @MW) (MVAr) (MW) (MVAr)
13 6 24 -350,20 -28,88 350,20 111,86 -0,000 82,98
14 7 13 68,46 43,97 -68,46  -40,82 0,000 3,15
15 7 16 15,91 35,09 -15,91 -34,38 0,000 0,71
16 8 16 -72,65 19,67 72,65 -17,26 -0,000 2,41
17 8 22 -121,35 -19,67 121,35 25,66 0,000 5,98
18 9 11 -146,18 1,38 146,18 1,38 0,000 2,76
19 9 15 213,18 21,83  -213,18 -15,22 0,000 6,61
20 10 11 154,30 8,09 -154,30 8,09 0,000 16,19
21 10 15 145,70 13,81  -145,70 8,74 0,000 22,56
22 11 14 408,12 20,45  -408,12 20,45 0,000 40,91
23 12 14 -58,66  -14,39 58,66 16,31 0,000 1,92
24 12 23 58,66 14,39 -58,66  -11,28 0,000 3,11
25 13 18 -22,28 8,58 22,28 -8,08 -0,000 0,50
26 13 20 -91.,64 36,38 91,64 -27,88 0,000 8,50
27 14 22 24746 5,30 -247,46 5,30 0,000 10,60
28 15 22 358,88 6,47 -358,88 27,07 0,000 33,55
29 16 18 6,79 12,76 -6,79 -12,58 0,000 0,18
30 16 20 -63,53 38,88 63,53 -34,07 0,000 4,81
31 17 19 110,83 0,85 -110,83 0,85 0,000 1,71
32 17 23 108,50 21,81  -108,50 4,06 0,000 25,87
33 18 23 12,84 -6,95 -12,84 7,22 0,000 0,27
34 19 21 86,57 28,78 -86,57  -12,80 0,000 15,98
35 20 21 49,43 -11,08  -49.43 12,80 0,000 1,71
36 24 25  -175,20 2843 175,20 28,43 0,000 56,86
Téng:  -0,000 978,85

Mang dién chuan IEEE 25 nut bao gém
11 may phat dat tai nat 1,7, 9, 10, 11, 14,
17, 19, 22, 24, 25 va 36 duong day truyén
tai, 5 may bién ap dat trén cac duong day
12-23, 16-18, 16-20, 13-18 va 13-20. Tong
cong suit tac dung tai 1a 2750 MW va tong
cong suat phan khang tai 1a 0 MVAr. Tong
ton thit cong suat tac dung 1a 0 MW va tong
ton that cong suat phan khang tai 1a 978,85
MVAr. Nhanh 5-25 tn thit cong suit phan
khang 16n nhat 247,24 MVAr. DPay 1a cac
diém uu tién cin bu cong sudt phan khang
néu mudn giam ton thit va nang cao hiéu
qua van hanh.

TAP CHi KHOA HOC VA CONG NGHE CAN THO' - SO 06 THANG 5/2025

4.2. H¢ théng dién mién nam Brazil
46 nut

Theo cac thong sé mang dién mién nam
Brazil 46 nut va so dd don tuyén cia hé
théng dién nay duoc trinh bay nhu Hinh 3
(Verma, 2010). Cac thong sb chi tiét v& dix
liu nut, dir liéu duong day, cac hé sé chi phi
clia may phat va cac gidi han vé cong suat va
dién ap may phat ciia hé thong nay dugc cap
nhat trén Matpower 7.0.

_ Hé thong dién mién nam Brazil 46 nut bao
gom 12 may phat dat tai nat 14, 16, 17, 19,
27, 28, 31, 32, 34, 37, 39, 46 va 79 duong day
truyén tai. Tong cong suat tadc dung tai la 6880

15



KHOA HQC KY THUAT - CONG NGHE

MW va tong cong sudt phan khang tai 1a 0 khoang cach truyen tai xa hodc hé sd cong
MVAr. Tong ton that cong suat tac dung 1a 0 suét thap, vi vay can phai ¢ cac thiét bi bu
MW va tong ton that cong sudt phan khang tai  cong sudt phan khang tai cic nhanh co ton
1a 5477,68 MVAr. Nhanh 14 -15 ton thit cong  thét cao.

suat phan khang 16n nhat 1199,38 MVAr do

Hinh 3. So d6 h¢ théng dié¢n mién nam Brazil 46 nut

Bing 2. Két qua méd phong phan b6 cong suit hé théng dién mién nam Brazil 46 nat

Tén that Tén that

Cong suit tirnit  Cong suédt dén nit X - £
e bén  ihimvio themvao | congsut  cong s
Nhanh nit nat (I"2*7) (I72*7)
P Q P Q P Q
(MW) (MVAr) (MW) (MVAr)  (MW) (MVAr)
1 1 2 -9,45 -5,50 9,45 5,64 -0,000 0,14
2 1 7 9,45 5,50 -9,45 -5,42 -0,000 0,08
3 2 3 -160,01 -1,83 160,01 35,99 0,000 34,16
4 2 4 -20,81 0,02 20,81 0,39 0,000 0,41
5 2 5 -271,73 -3,83 271,73 29,37 0,000 25,54
6 3 46 -160,01 -35,99 160,01 41,54 0,000 5,55
7 4 5 -123,08 -4,63 123,08 13,79 0,000 9,16
8 4 9 -114,93 6,94 114,93 6,12 0,000 13,07
9 4 11 -83,50 -2,70 83,50 19,42 0,000 16,72
10 5 6 -571,19 -59,25 571,19 102,75 0,000 43,49
11 5 8 99,11 24,02 -99,11 -11,60 0,000 12,42
12 5 9 -31,81 5,41 31,81 -4,13 0,000 1,29
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Cong suit tir niit Céng suat dén nat ”l:on tha;t 11011 tha}
e bén  thémvio themvao  COngsudt  cong suit
Nhanh . ar2*7) (1~2*7)
nut nut
P Q P Q P Q
(MW) (MVAr) (MW) (MVAr) (MW) (MVAr)
13 5 11 -128,91 -13,34 128,91 29,56 0,000 16,22
14 6 46 -571,19  -102,75 571,19 147,29 0,000 44,54
15 7 8 9,45 5,42 -9.,45 -5,29 0,000 0,13
16 8 13 36,36 16,89 -36,36 -14,50 0,000 2,39
17 9 10 -512,83  -123,39 512,83 160,53 -0,000 37,13
18 9 14 366,09 121,39  -366,09 157,52 0,000 278,92
19 10 46 -512,83  -160,53 512,83 184,59 0,000 24,06
20 11 46 -212,41 -4898 212,41 55,00 0,000 6,02
21 12 14 -511,90 0,00 511,90 234,66 0,000 234,66
22 13 18 -146,19 5,28 146,19 39,37 0,000 44,65
23 13 20 -3,25 9,22 3,25 -9,10 0,000 0,12
24 14 15 -1602,09 800,12 1602,09 399,26 -0,000 1199,38
25 14 18 -460,27 221,86 460,27 173,40 0,000 395,26
26 14 22 -223,48 107,56 223,48  -55,89 0,000 51,67
27 14 26 -267,97 117,35 267,97 20,77 0,000 138,12
28 15 16 -1602,09 -399,26 1602,09 800,12 0,000 400,86
29 16 17 -225,83 1,99 225,83 1,99 0,000 3,98
30 16 28 96,01 1,02 -96,01 1,02 0,000 2,05
31 16 32 82,69 1,06 -82,69 1,06 0,000 2,13
32 16 46 445,04 20,14  -445,04 20,14 0,000 40,29
33 17 19 637,44 12,40 -637,44 12,40 0,000 24,80
34 17 32 186,73 4,05 -186,73 4,05 0,000 8,09
35 18 19 -735,36  -252,772 735,36 334,28 0,000 81,56
36 18 20 128,90 39,95  -128,90 -0,70 0,000 39,25
37 19 21 764,44 32432 -764,44 -132,62 0,000 191,70
38 19 25 473,45 195,52 -473,45 -110,25 0,000 85,28
39 19 32 22,77 0,05 -22,77 0,05 0,000 0,10
40 19 46 311,41 10,78  -311,41 10,78 0,000 21,55
41 20 21 -1103,59  -20,04 1103,59 200,17 0,000 180,13
42 20 23 138,05 29,84  -138,05 -7,85 -0,000 21,99
43 21 25 -339,15 -67,55 339,15 91,38 0,000 23,84
44 22 26 -305,38 55,89 305,38 32,37 0,000 88,26
45 23 24 -320,05 7,85 320,05 90,05 0,000 97,90
46 24 25 -603,62 -80,26 603,62 133,30 0,000 53,04
47 24 33 -7,56 -4,52 7,56 4,64 0,000 0,13
48 24 34 -187,07 -5,27 187,07 71,28 0,000 66,01
49 25 32 -469,32  -11443 469,32 197,09 0,000 82,65
50 26 27 -299,77 -48,24 299,77 139,11 0,000 90,86
51 26 29 -505,48 -4.90 505,48 168,67 0,000 163,77
52 27 29 -36,35 32,22 36,35 -29,87 0,000 2,35
53 27 36 -120,31 23,52 120,31 -9,77 0,000 13,75
54 27 38 76,89 27,83 -76,89 -13,92 0,000 13,91
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Cong sut tir nit Cong suit dén nat ’lion tha;t "l:on tha}
e bén  thémvo themvio  Congsudt  cong sudt
Nhanh , , (I72*7) (112%7)
nut nut
P Q P Q P Q
(MW) (MVAr) (MW) (MVAr) (MW) (MVAr)
55 28 30 541,82 199,83 -541,82 -180,49 0,000 19,34
56 28 31 -152,69 0,62 152,69 0,62 0,000 1,24
57 28 41 202,80 72,40 -202,80 -56,68 -0,000 15,72
58 28 43 304,09 106,02 -304,09 -63,91 -0,000 42,11
59 29 30 -541,82  -138,80 541,82 180,49 0,000 41,69
60 31 32 271,63 1,70 -271,63 1,70 0,000 3,39
61 31 41 275,68 90,40 -275,68 -67,00 0,000 23,40
62 32 41 208,59 78,48  -208,59 -63,13 0,000 15,35
63 32 43 385,91 137,57 -385,91  -85,70 0,000 51,86
64 33 34 -236,66 -4,64 236,66 84,53 0,000 79,89
65 34 35 324,27 76,88  -32427  -22,35 0,000 54,53
66 35 38 108,27 22,35  -108,27 3,09 0,000 25,44
67 36 37 -210,41 9,77 210,41 38,60 0,000 48,37
68 37 39 -346,52 17,03 346,52 17,03 0,000 34,06
69 37 40 229,80 60,88  -229,80 11,51 -0,000 72,40
70 37 42 206,30 75,93  -206,30 25,80 0,000 101,73
71 38 42 -30,84 10,83 30,84 -9,77 0,000 1,06
72 39 42 253,48 101,71 -253,48 49,73 -0,000 151,43
73 40 41 -293,97 -71,83 293,97 84,05 0,000 12,22
74 40 42 164,24 36,78 -164,24 -8,59 0,000 28,18
75 40 45 97,43 23,54 -97,43 0,11 0,000 23,65
76 41 43 393,09 102,76  -393,09 -78,77 0,000 24,00
77 42 43 -1083,08  -63,88 1083,08 228,38 0,000 164,50
78 42 44 68,37 6,72 -68,37 -0,35 0,000 6,36
79 44 45 -10,73 0,35 10,73 -0,11 0,000 0,24
Tong: -0,000 5477,68
5. KET LUAN mién nam Brazil 46 nat, mot hé théng l6n va

Nghién ctru da Ung dung hi¢u qua thuat
toan Newton-Raphson cho md phdng dong
cong suat trén mang dién 16n, dién hinh 1a
mang dién chuén IEEE 25 nat va hé théng
dién mién nam Brazil 46 nat. Két qua mo
phong cho thay hé thong dat dugc sy can bang
cong suat tot voi ton that cong suat thuc trén
cac nhanh hiu nhu khong dang ké. Trén mang
dién chuan IEEE 25 nut, dong cong suét duogc
phan bd tuong ddi déu, véi tong ton that cong
sudt tac dung bang 0 MW va ton thit cong
sudt phan khang ¢ muic thip 978,85 MVAr,
phan anh cau triic don gian va tai phan bd hop
ly. Nguoc lai, mo phong trén hé thong dién
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¢6 chu trac phirc tap hon, da cho thiy tong ton
thit cong suat phan khang rat 16n 5477,68
MVAr. bic biét, nhanh 14-15 c6 ton théat
cong sudt phan khang 16n nhat 1199,38
MVAr. Diéu nay phan anh nhu cau cép thiét
vé cac giai phap bu cong sut phan khang dé
nang cao hi¢u qua van hanh h¢ théng dién.
Nhiing diém c6 ton that cao, cu thé nhanh 5-
25 trén mang IEEE 25 nut va 14-15 trén hé
théng dién mién Nam Brazil 46 nut, can dugc
uu tién dé giam ton that va cai thién tinh 6n
dinh trén hé thong dién.

Phuong phap Newton-Raphson thé hién
kha ning giai quyét hiéu qua cic bai toan cd
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ham muc tiéu phi tuyén, khong kha vi va chira
nhiéu bién roi rac trong cac hé théng dién
phtc tap. Tuy nhién, két qua tinh toan phu
thudc nhidu vao thong sé dau vao va ciu triic
mang di¢n, do d6 doi hoi qua trinh thur nghiém
va kiém tra dé dam bao tinh chinh x4c va 6n
dinh cua 101 giai.
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RESEARCH ON OPTIMAL POWER DISTRIBUTION IN TRANSMISSION SYSTEMS
CONSIDERING LOSS CONDITIONS IN POWER SYSTEMS

ABSTRACT

In the context of the rapid development of the electric power industry, the industrial, agricultural,
and service sectors are experiencing significant growth. To ensure the effectiveness and reliability of
the system, performing accurate preliminary calculations is an essential requirement, with power
allocation optimization being one of the major challenges. This problem requires a combination of
advanced computational methods and optimization algorithms to achieve a reasonable distribution of
power sources, reduce losses, and improve system operation efficiency. The research employs the
Newton-Raphson iterative method to calculate the optimized power distribution on transmission power
grids, demonstrated on the standard IEEE 25-bus and Brazil 46-bus power systems aiming to analyze
the potential of development and optimization of the power grids under conditions of transmission
misses. The research results show high effectiveness in solving the power dispatch problem for large-
scale power networks, with the objective function satisfying multiple balanced and unbalanced
constraint conditions.

Keywords: Power system, power distribution, power loss, power system operation, reliability
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