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TOM TAT

Tén thit dién nang 1a mot trong nhimng van dé luén duoc quan tAm trong qua trinh truyén
tai dién tir nguon toi phu tai. Giam duoc ton thit dién ning 13 giam b6t duoc cac chi phi nhién
liéu dé san xuat dién nang, giam von dau tu cia cac ngudn dién méi. Chinh vi vy, Tong Cong ty
Dién luc mién Nam (EVN - SPC) da dua ra nhiém vu cho cac Cong ty va cac Dién luc truc thudc
1a phai tim ra cac giai phap t6i uu dé giam ton that dién niang xubéng muc thap nhat c6 thé va la
mot trong nhitng tiéu chi hang dau vé cham diém thi dua hang nam cho cac don vi.

Hién nay, ddi véi ludi dién phan phéi thong thuong dugc phan bd trén dién rong bao gém
nhiéu nhanh va nat phu tai. Vi vy, khi truyén dién ning trén duong day dén cac ho tiéu thu s&
gdy nén ton that cong suat, ton that dién nang, 1am giam chat lugng dién ning,... Trong khi do,
nhu cau tiéu thu dién ning ngay cang cao, doi hoi dap tmg day du kip thoi khong chi vé s luong
ma con ca vé chat lugng. Dé han ché cac vain dé néu trén, nganh dién luén dua ra cac phuong
phép khéc nhau nhu: ting tram 110kV dé giam ban kinh cap dién, hoan thién cau trac ludi, diéu
chinh dién ap, bu cong suat phan khang,...

Do dic thu cua céu tric luéi dién phan phéi va phu tai cua hé théng dién truc thuoc EVN
- SPC ndi chung va ctia huyén M6 Cay Nam néi riéng ma di anh hudng dén hidu qua van hanh
kinh té cta ludi dién, ddc biét lién quan dén viéc bu cong suit phan khang. Nham muc dich tbi
thiéu hoa cac anh hudng, cac khao sat, phan tich, tinh toan phuong an bu céng suat phan khang
phii hop cho ludi 1a can thiét. DAy ciing chinh 1a 1y do, dé tai, “Tinh toan bu t6i wu céng suét
phan khang lu6i phan phdi Huyén M6 Cay Nam” dugc lya chon nghién ctru va phén tich trong
luan van nay.

Tir khoa: Ton that dién ning; hoan thién cau trac ludi; didu chinh dién ap; bu cong suat

phan khang.

ABSTRACT

Power losses are one of the issues that are always considered in the power transmission
from the source to the load. Reducing the power loss is to reduce the cost of fuel to produce
electricity as well as to reduce the investment capital of new power sources. Therefore, the
Southern Power Corporation (EVN - SPC) has tasked power companies to find the optimal

solution to reduce power losses to the lowest level. It is one of the top criteria for marking



emulation yearly for the power companies.

Currently, the distribution power system is usually distributed on a large scale including
many branches and load nodes. Therefore, when the power is transmitted on the lines to the
consumers, there may be the power loss which affects the power quality,... Meanwhile, the
demand of the power consumption is required increasingly not only in quantity but also in
quality. In order to limit the above mentioned issues, the power sector always offers different
methods such as increasing the 110 kV transformer station to reduce the power supply radius,
finishing the grid structure, adjusting the voltage, compensating reactive power, etc.

Due to the particularity of the distribution grid structure and the load of the power system
of EVN - SPC in general and Mo Cay Nam district in particular which has affected the economic
efficiency of the grid, especially the reactive power compensation. In order to minimize impacts,
the surveys, analyzes and calculations of appropriate reactive power compensation schemes for
grids are needed. This is also the reason that the topic, "Computation of the optimal
compensation strategy of the reactive power in the distribution power system of Mo Cay Nam
District™ has been selected to research and analyze in this thesis.

Keywords: Power losses; finishing the grid structure; adjusting the voltage; compensating

reactive power.

1.Giéi thiéu

Su phat trién ciia nganh dién di cing
v6i su phat trién cua dat nude. Cac thay doi
cua nganh dién s€é mang lai nhitng anh hudng
rat 16n dén tinh hinh phat trién kinh té, chinh
tri va xa hoi ciia mot quéc gia.

Ton that dién nang 1a mot trong nhiing
van dé luén duoc quan tim trong qué trinh
truyén tai dién tir nguoén dén phu tai. Pay la
mot trong nhimng yéu td danh gia hiéu qua cua
viéc truyén tai dién ning. Viéc giam ton that
dién ndng cling c6 nghia la gidm nhiing chi phi
nhién liéu dé san xuat dién ning va giam von
dau tu cho cic ngudn dién méi. Didu nay s&
lam giam bét cac ganh nang vé von dau tu cho
nganh dién va ting chat luong dién ning cung
cap cho phu tai.

Chinh vi vy, Téng Cong ty Dién luc
mién Nam (EVN - SPC) di giao nhiém vu cho

cac Cong ty va cac Dién luc tryc thudc dé tim
ra cac giai phap t6i wu sao cho giam ton that
dién nang xudng dén muirc thip nhat co thé.
Day ciling chinh 1a mdt trong nhitng tiéu chi
hang dau vé danh gia thi dua hang nim cho
cac don vi.

Hién nay, thong thuong ludi dién phan
phdi duge phan bé trén dién rong ma bao gém
nhiéu nhanh va nut phuy tai. Vi vdy, khi ning
luong dién duoc truyén tai trén ludi dién dén
cac ho tiéu thu s& xudt hién ton that cong suit,
t6n that dién ning va lam giam chat lugng dién
ning,... Trong khi d6, nhu cau tiéu thu dién
ning ngdy cang cao, cac yéu cau dap tng day
du kip thoi khong chi vé sé luong, ma con ca
vé chit lugng. Dé han ché cac van dé néu trén,
nganh dién luon dua ra cac phuong phap khac
nhau nhu: ting s luong cic tram bién 4p

110kV dé giam ban kinh cdp dién, hoan thién



ciu tric ludi, diéu chinh dién 4p, thuc hién bu
cong suit phan khang,...

Do dac thu da dang cua phu tai hé
théng dién, SPC - EVN néi chung va huyén
Mo Cay Nam néi riéng, cu thé nhu cac phy tai
tudi ti€u khong tdp trung, phu tai san Xuét,
phu tai dich vu & cudi nguén ludi dién trung
ap. Piéu nay lam cho phu tai gid cao diém va
gid thip diém thuong léch nhau rat 16n. Khi
4y, cong suit s& thiéu vao gid cao diém va
cong suat phan khang lai phat nguoc vé ngudn
vao gio thép diém. Thuc trang van hanh cho
théy réng hi€éu qua van hanh cia luoi dién
phan phéi chua dugc t6i wu. Trong dé, co bai
toan bu cong suat phan khang cho ludi dién
phan phéi. Pé nang cao hiéu qua bu cong suit
cho luéi dién phan phdi, cac khao sat, phan
tich va tinh toan bu t6i uu cong suat phan
khang lugi phan phdi s& duoc thyc hién trong
luan van nay. Co sd 1y thuyét nghién ctru sé
dugc ap dung cho ludi dién phan phdi cta
Huyén Mo Cay Nam. Cac phuong an bu cong
suat phan khang c6 thé 1a lip dat mdi hoic
hoan chuyén cac vi tri bu khong phit hop. Muc
tiéu chung ciia cic phuong an 1a dé giam ton
that dién ning theo 1§ trinh chung cta Tong
Cong ty Pién lyc Mién Nam ndi chung va
Cong ty Dién lyc Bén Tre noi riéng da giao ké
hoach cho Pi¢n lyc M6 Cay Nam.

Xuat phat tir cac phan tich trén, dé tai
luan van “Tinh toan bu t6i wu cong suat phan

khang ludi phan ph6i Huyén Mo Cay Nam”.

2. Bl cong suit phan khing trén luéi dién
phan phoi

Trong qua trinh cung cap nang luong dién, phu
tai c6 nhu cau dugc cung cdp cong suit phan
khang. Co6 thé nhan thdy rang mic du cong

suat phan khang khong sinh ra cong, nhung
can thiét dé tao ra tir truong, mot yéu t6 trung
gian trong qua trinh chuyén hoa ning luong
dién.

Tuy nhién, viéc tdn tai cua cong suét
phan khang trén duong day, may bién ap,... s&
lam x4au di cac chi sb kinh té - k§ thuat coa
ludi dién.

Do d6, can giam cong sut phan khang
trén cac phan tir cua ludi dién thong qua viée
lap dit cac thiét bi bu (tu bu, may bu dong bo,
...) ma duoc goi 1a bu cong suat phan khang.

* Loi ich cua viéc thuc hién bu cong suét phan
khang c6 thé bao gdm nhu sau:

+ Giam cong sudt phat tai cac nha may dién;

+ Giam dung lugng cac tram bién 4p;

+ Gidm cong suat truyén tai;

+ Giam cong suét tic dung yéu cau & ché do
cuc dai cua hé théng dién vi giam duoc du trit
cong suét tac dung cua hé théng dién;

+ Cai thién hé s6 cong suit;

+ Giam ton that cong sut trén cac phét tuyén
va cac phan tir lién quan.

+ Giam chi phi mo rong va nang cap ludi dién
va hé thong dién; ...

Trong mdt mang dién hinh tia c6 n nhanh, téng
dung luong bu 1a Qpu. Can phan phdi dung
luong b trén cic nhanh sao cho ton that cong
sudt tac dung do cong suat phan khang giy ra
1a nho nhét dé hiéu qua bu dat dugc 16n nhat.

Gia sir dung luwong bu duoc phan phdi
trén cac nhanh l1a Qpu1, Qbuz,..., Qpun. Phu tai
phan khang va dién tré ciia cac nhanh 1an luot

la le Qz,. . -,Qn va M, ry,....In, nhu Hinh.
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Phan ph01 dung luong bu trong mang hinh tia

) Tén that cong suit tac dung do cong
suat phan khang duogc xac dinh theo biéu thirc
sau.
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Véi diéu kién rang budc vé can bang
cdng sut bu la:
(/)((gbul7 Qbu2 """ Qbun) = Qbul + Qbu2 +.o.t Qbun - Qbu =0

Pé tim cuc tiéu cua ham AP =
f(Qbu1,Qbuz,- - -,Qbun), €O thé dung phuong phap
toan tir Lagrange.

ChonnhanteA: /= ﬂ
U 2

Trong do:

L: Hr:ing sb s& duoc xac dinh nhu sau.

Theo phuong phap todn tir Lagrange,
diéu kién dé AP c6 cuc tiéu 1a cac dao ham
riéng cua ham:

F= f@bm-Qbu?v-- |Qbun)+ ;‘*(P(Qbu% Qbqu--- |Qbun)

Pat duoc:
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3. Bu tdi wu cong suat phan khang cho luéi
dién phan phdi Huyén Mé Cay Nam
* Gi6i thidu vé ludi dién phan phdi 22 kV
Huyén Mo Cay Nam:

V& dja giéi hanh chinh cta Tinh Bén
Tre, Huyén M6 Cay Nam c6 phia DPong giap
v6i Huyén Giong Trom; phia Tay giap voi tinh
Tra Vinh; phia Bic - Dong Bic giap véi
Huyén Mo Cay Bic va Huyén Gidong Trom;
phia Nam - Tay Nam giap véi Huyén Thanh
Phu va tinh Tra Vinh.

Luoi dién phan phéi 22 kV Huyén Mo
Cay Nam bao gdm 6 xuat phat tuyén.

Giai hé phuong trinh trén va suy ra:

Dit: ZQi =Q  :Téng phuy tai phan khang
cua mang;
;Qbui =Qu Toéng dung lugng
bu cia mang;
1 1 1]
Ry —{—+—+...+—}
h n I : bién tré tuong

duong cua nhitng nhanh c6 dit thiét bi bu cua
mang.

Thay L va xac dinh dung lugng bu t6i wu cua
cac nhanh la:

Qo =Qi— w R
QbuZ = Qz - (Q rQbU) th
Qbun = Qn (Q _rQbU) th

Vi vay, co6 thé viét:

L=(Q-Q,,)xRy

Céc xuat phat tuyén c6 ngudn cung cap
'[l‘l" tram 110 kV Huyén M6 Cay Nam, Tinh
Bén Tre.

1) Phat tuyén 472: c6 tong chiéu dai 66,28 km
va 155 tram bién ap.

Trong do6: c6 33 tram 3 pha va 122 tram 1 pha.

2) Phat tuyé,n’473: ¢6 tong chiéu dai 45,13 km
va 94 tram bién ap.

Trong d6: c¢6 42 tram 3 pha va 52 tram 1 pha.

3) Phat tuyén 474: ¢6 tong chiéu dai 4,73 km
va 6 tram bién ap.

Trong do6: c6 3 tram 3 pha va 3 tram 1 pha.

4) Phat tuyén 475: 6 tong chiéu dai 116,68
km va 179 tram bién ap.



Trong do6: c6 30 tram 3 pha va 149 tram 1 pha.

5) Phat tuyén 476: ¢4 tong chiéu dai 15,73 km
va 21 tram bién ap.

Trong do: c6 2 tram 3 pha va 19 tram 1 pha.

6) Phat tuyén 477: ¢6 tong chiéu dai 5 km va
10 tram bién ap.

Trong do6: c6 3 tram 3 pha va 7 tram 1 pha.

* Ton that cong suat ban dau cua cac xuat phat
tuyén

A Q max
Phat P nax AP AQ
T | wyén | ewy g"VAr «w) | (kvAn

1 472 5786 | 771 149,402 | 132,193

2 473 5.838 | 995 114,278 | 129,930

3 474 4.133 | 989 32,768 50,589

4 475 6.011 | 1.457 | 211,920 | 183,988

5 476 1.815 | 516 16,056 - 848,564

6 477 5135 | 884 34,467 50,815

Tir két qua ton that cho thiy rang cac
xuat phat tuyén 472, 473 va 475 co6 ton that
cong suat tac dung va cong suat phan khang
l6n. Vi vay, can thuc hién bu cong suét phan
khang cho céc xuat phét tuyén nay.

Cac xuit tuyén 474, 476 va 477 c6 ton
that cong suat nho. Vi vay, viéc thyc hién bu
cong suat phan khang cho cac xudt phat tuyén
nay la khong hiu qua.

* So sanh cac phuong an bu tdi wu ciia xuit
phat tuyén 472

n 7
thé

cd

su

at
ba

da

14
9,4

13
2,1

Bu
tru
2|9
ap
cb
di

nh

oo w

14
8,6

13
15

82.25
7.638,
74

374.32
1.413,
16

292.06
3.774,
42

Bu
tru
ng
3] ép
dié
u

chi
nh

Bu
tru
ng
ap
cb
di

4 | nh
két
ho
P,
die
u

chi
nh

o o w

14
8,6

13
15

82.25
7.638,

379.19
3.050,

296.93
5411,
70

Bu
ha
51 ap
cb
di

nh

(SRR

14
5,0

12
51

417.5
84.75
8,80

3.775.
488.23
5,19

3.357.
903.47
6,39

Bu
ha
ap
6| ais
u
chi
nh

cuvop

14
51

12
5,0

4432
53.18
7,33

3.809.
241.04
6,17

3.365.
987.85
8,84

Dung luwong ba | Tén thét
(kVAr) cong suat
B
B|B|u
B Ju Ju |tr
“lufn [
ph h a jpun A
uo a a n g Q
T ng a |p g & |AP (k c B NPV =
Tlan [P [di]a |p |k [{ [ong @ng) | B C
bu S|P W A (dong)
Ki O. u C € )
nh di|c 0 |u
" n |hi|di]|c
h |n |n |hi
h |h |n
h

Bu
ha
ap
co
di
nh
két
ho
P,
die
u
chi
nh

ocmwk
N}

14
4,6

12
45

467.5
28.77
9,91

4.089.
375.11
8,38

3.621.
846.33
8,47

* So sdnh cac phuong &n bu toi wu cla

phat tuyén 473

xuat




. di
Dung luong bu | Ton thzfit éil
(kVAr) cong suat ch
in
B h
slB|B]U
Ca U u u tr Bl
c h h Jtr|u ha
ph|a (8]0 |0o A ap
wo | & Ylar|o c NPV cd
ng | p g g k|« @ B =B - di
an |c [{ g. w v ong | (déng) | C nh
ba [6 [ P9y |Ar ) @ng) || 7 [%€ [9 ], 11 | 12 | 312.0 | 2.726. | 2.414.
ki [a Y ¢ |¢© ) t 91, 1, |4, | 5768 |38.1 | 3284
mh{i S ]9 Y ho | 0 72 [ 72 | 007 | 47,09 [ 6702
; . hi | di|c
té n \ p
h n n hi di
h |h |n du
h ch
in
Té h
n
th , , ; A 5 X
it * So sanh cac phuong 4n bu to1 uu cua xuat
co 11 | 12 phat tuyén 475
ng 4, 9,
su 27 | 93 : .
At 8 0 Dung luong bu | Ton that
ba (kVAr) cdng suat
n\
da B
u BB |u
(B lu o |tr
BU CCa U [h [trf|u
tru ph h la |u|n A
ng 6 11 | 12 | 1645 | 1.247. | 1.083. wl2 2 |n]9 Q
ap 0 3, |7, | 1527 | 8742 | 3589 (| Tipg |2 [P O |2 [AP 4 fo B NPV =
cb 0 43 | 49 | 748 |o0704 2056 || T|an [P [di]@ |P [ 3 A B-C
; ' , an A . V | (dong) | (dong) A
di by [ S |€ [P || W) A (dong)
nh S lo fufc |e
EL dilc |6 |u )
N @ n |hi|di]|c
Bu h {n |n |hi
tru h h n
ng h
ap
di oo Jo |o 0 0 )
u To
ch n.
in tha
h t
e 21 |18
B o 19 | 39
tru 3 20 | 88
ng ba
ap n
co d
di u
EE‘ 6 11 | 12 | 1645 | 1.247. | 1.083.
o 0 3, |7, |15.27 | 8742 | 3589 B
ho 0 43 | 49 | 748 | 07,04 | 2956 tru
b 5| ng é 20 |17 | 411.28 | 5.335. | 4.924.
& ap 0 81 |35 |8193, | 75254 | 464.35
éu cd 0 7 |7 |89 8,41 4,72
ch di
in nh
h
BU
BU tru
n
23 2 11 | 12 | 6354 | 5619 | 4983 3 ég 9 |20 | 17 | 603.50 | 4.380. | 3.776.
cg 1 3, 8, 5506 | 15.84 70.33 i 0 |92]|53]|5581 | 478.85 | 973.27
g |0 88 | 83 |77 037 | 3,60 u 013 |7 |19 394 | 275
nh chi
nh
B 7 11 | 12 | 3183 | 2515. | 2.19. i
ha 5 1, |5 9313 |099.3 | 7062 |f4 |BU L 20 |17 | 5335 | 411.28 | 4.924.
ap 0 89 |12 | 456 | 67,06 [ 3250 :; (5) 8.1 |35 | 75254 | 8.193, | 464.35




ap
co
di

Kkét
ho

dié

chi
nh

8,41

69

472

¢ |o 4 9 42 2,13 3,71
di

nh
Kkét
ho
P,
die
u

chi
nh

Bu
ha
ap
cb
di

nh

oN ©R

20
53

16
9,5

580.98
7.490,

7.527.
568.28
9,82

6.946.
580.79
9,32

oo oR

20
5,2

16
9,5

717.94
5.303,

7.532.
996.98
7,16

6.815.
051.68
3,74

© =

SN

20
52

16
9,2

599.71
6.498,

7.640.
726.14

7.041.
009.64

4. Két luan

Luén vin d3 thuc hién tinh toan bu tbi
uu trén co sd xac dinh dugce vi tri va dung
luong bu tdi wu cho cac xuat tuyén co ton that
cong sudt 16n cia ludi dién phan phdi 22 kV
clia cac xut phat tuyén 472, 473 va 475.

Ngoai ra, cac phan tich kinh té ciing
cho thdy rang phuong an bu ha ap ¢ dinh két
hop diéu chinh c6 hiéu qua 16n nhat.

Vi vay, dé xuit chon phuong an bu ha
ap cb dinh két hop diéu chinh cho ludi dién
phan phdi Huyén Mo Cay Nam.
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