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DANH GIA T6N THAT DIEN NANG TRONG MANG OIEN 
PHAN P H 6 | CO XET DEN CAC OAC TINH NGAU NHIEN 

CUA PHU TAI 

TRAN QUANG KHANH 

1. DAT VAN DE 

Van de xac djnh tdn that trong mang dien, dac biet ddi vdi mang dien dang van banh, la 
mgt trong nbu'ng bai toan phire tap. vi trong thuc te cac tham sd che do nhu cdng suat, ddng 
dien, dien ap ..., phu thudc vao rat nhieu yeu to va ludn ludn bien ddi lheo lhdi gian. De cd dii 
lugng thdng tin cin thilt cho viec tinh toan tdn that theo cac phuang phap truyen thdng, can phai 
CO nhilu thilt bj do dem mac tren cac diem niit. dieu do gay ton kem va khd cd the dam bao 
dugc do chinh xac can thiet. Bdi vay viec ap dung phuang phap tinh thich hgp khdng chi cho 
phep nang cao do chinh xac ciia phep tinh ma cdn tiet kiem dugc thdi gian va ca cdng sire nira. 
Bai vilt nay gidi thieu mdt phuong phap xac djnh ton that dien nang tren ca sd ket hgp cac thuat 
loan md binh hoa va giai tich mang dien vdi cac nguyen li xac suat thdng ke nham khac phuc 
nhung khd khan thudng gap trong mang dien thuc te. 

2. NOI DUNG PHlTONG PHAP 

Nhu da bill phu tiii dien la dai lugng ngau nhien. chju lac dgng cua rat nhieu yeu Id, vi vay 
ton thit dien nang ciing la dai lugng ngau nhien, do dd de cd the xac djnh dugc mdt each chinh 
xac va tin cay chi cd thi kit hgp cac phuang phap giai lich vdi viec ap dung cac phuang phap 
phan tich xac suit thdng ke. Xet mdt mang dien phan phdi bao gdm cac dudng day va cac tram 
biin ap, chiing ta se xay dung phuong phap xac djnh tdn that trong cac phan tir ciia mang dien 
nay. 

2.1. Ton that tren dudng day 

Lugng ton thit dien nang tren dudng day cd thi xac djnh bang lugng ton thit tuong duong 
gay ra bdi ddng dien trung binh khdng ddi trong sudt thdi gian khao sat chay trong mang dien 
dang trj theo bieu thire. 

AAd = 3 M(I-)Rd,.T.10\kWh; (1) 

trong dd: M(I-)-ky vgng loan binh phuong ddng dien; Rd, - dien trd dang trj cua mang dien, Q; 

T - khoang thdi gian xet, h. 

Theo Ii thuyet xac suat thdng ke ta cd: 

M(l') = [M(I)]' + a ' ; (2) 

M(l) va o ' - ky vgng toan va phuang sai ciia ddng dien; o - do lech trung binh binh phuang hay 

dg I?ch quan phuang. 
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Gia trj ciia ky vgng toan ddng dien chay trong mang cd the xac djnh de dang theo cac chi sd 
ciia cac cdng to tai dau Id ra ciia tram bien ap trung gian. 

M ( 0 = — T — ^ ^ - T ; (3) 
y M,f, cosrp T 

Af- dien nang tac dung xac djnh theo chi sd ciia cac cdng ta dau ngudn, kWh; coscp - he sd cdng 
suat trung binh; U,b - dien ap trung binh cua mang dien, kV. 

Theo quy tac "Ba xich ma" thi gia trj ddng dien cue dai IM dugc xac djnh theo bieu thirc: 

lM = M(I) + 3a (4) 

I„-M{I) 
Tir dd suy ra: 

3 

, (7 I,,-M{I) 
He sd bien ddng: «, = = — (5) 

M{I) 3M{I) 

Phuong sai ddng dien cd the bieu lhj qua he sd bien dgng k̂  ciia phu tai theo bieu thirc: 

a- = [M(l)]-.k-,; (6) 

Thay gia trj ciia cac tham sd tuong irng vao (1) vdi mgt vai bien ddi dan gian ta dugc gia trj 
tdn that dien nang lac dung tren dudng day la: 

AAd = 3[M(1)]' (1 + k-v) Rd,.T.10"\ kWh. (7) 

De xac djnh dien trd dang trj ciia mang dien trudc bet ta bieu thj: 

AP = 3I'rol. 10 ' \kW (8) 

I lao tdn dien ap tren dirdng day dugc xac djnh theo cdng thirc: 

^l'oi= ^Hr,cosip + x^s'm(p)l 

\0.U 

lrong dd: U - Dien ap cua mang dien, kV; ro, XQ- Suat dien trd tac dung va phan khang cua 
dudng day; 1 - Chieu dai dudng day, km. 

Neu dat ks = costp-i- sincp ; (10) 
^0 

Thi 

hay 

Tir 

bieu 

dd ta 

thiic (9) 

riit ra: 

cd the viel la: 

\o.u 

Au%y"-''' 
\o.u 

, „ -Jf.AU%..UI.\0-' AP = 

Ddi vdi dirdng ddy phdn nhdnh (hinh 1): 

p 
Thav cac gia tri r,, = — ; I = j .F 

f 

(11) 

(12) 
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i ^ / = 
v3.fycosij9 

Vdi mdt vai bien ddi don gian (8) se trd thanh 

-li.jPlpW' 

(13) 

AP-
U coscp 

trong dd: 

p - Dien trd suat cua day dan, 

j - Mat do ddng dien, A/mm^; 

F - Tiet dien day dan, mm^; 

P - Cdng suat truyen tai, kW. 

Tdng hao tdn cdng suat trong loan mang se la: 

(14) 

1 L 

i 

/ 

A / 

1 

1 

i 

a 

i 

r 

Hinh I. So do mang dien phan 
nhanh 

^.jp.nyf^pi, 
AP, = . kW (15) 

U cosip 

trong dd: P,, 1, - Cdng suat truyen lai va do dai cua doan day thir i; n - Sd doan day trong mang. 

Tdng md men tai ciia mang dien dugc xac djnh theo bieu thirc [4]: 

M = ^ P,l, = Vjy.y.a' = vj/.P^.a; (16) 

PM = y â  - Tdng cdng suat tinh loan cua loan mang [4], kW; y - Mat dd phu tai, kW/km'; 
a - Canh hinh vudng dang Irj (hinh cd dien tich bao Iriim mang dien), km; \\i - He sd phan nhanh 
dudng day, phu thudc vao cau triic cua ludi va sir phan bd phu lai, cd the xac djnh 

%/2A/ 
I// = ; 

PL 
M - Tdng mdmen tai ciia loan bd mang dien, M = ZP,.l,; L - Chieu dai dudng true chinh, km. 

Thay (16) vao (15) ta se dugc: 

•Ji.i)f.ip.\f)''P,,a. 
AP. (17) 

U cosrp 

Mat khac, hao tdn dien ap cue dai tir dau Id ra den diem cuoi ciia dudng true chinh dtrgc 
xac djnh theo bilu thiic (9) vdi 1 la chieu dai ciia dudng true. Neu thay cac gia trj ciia I va ro a 
(13) vao (11) ta se dugc: 

Tir day rut ra 

-J3.jp.lk. 

lO.L^ 

, AUy/o.V.XO 
I ~ f= , km; 

(18) 

(19) 

I2S 

http://-J3.jp.lk


Cd thi eoi oiatri: a = - ^ ; (20) 
" • -Jl 

Thay (19) va (20) vao (17) vdi mdt vai biin ddi dan gian ta se dugc: 

V2.^, cos^ 

Thay P^^ = yl3U.I^^ cosip vao (21); 

vadat kp ^ ^' • (22) 

IM - Ddng dien cue dai chay tren dau Id ra. A. 

Hao tdn cdng suat trong mang dien. khi do dugc xac djnh theo bieu thirc: 

APN_ = kpU.b.Li AUv% 10--. kW; (23) 

Vdi: k,=Jv5^; (24) 

^. 

N I U gia thiet mang dien dang trj cd dien trd Rj, vdi ddng dien dau Id IM gay tdn that edng 

suit diing bing gia trj thuc tl: AP._ - 3lliRj^ .\0'\kW 

Tir do ta cd the bieu thj gia trj dien trd dang trj lheo bieu thirc: 

kM„.^uy^.\o 
Rj. = ' \ - . n. (25) 

Nhu vay vdi viec ap dung bieu thirc (7) ta cd the xac djnh dugc gia trj tdn that dien nang 
tren dudng day vdi lugng thdng tin tdi thieu, ma cd the thu thap rat de dang trong dieu kien thuc 
te d mang dien phan phdi ciia nudc ta. 

2.2. Tdn that trong cac may bien ap 

De don gian trong tinh loan ta tha> tat ca cac may bien ap bang mdt may dang trj cd cdng 
suat bang tdng cac cdng suat djnh muc ciia cac may. Tdn that trong cac may bien ap tieu thu 
gdm 2 thanh phan: thay ddi va cd djnh. Thanh phan thay ddi dugc xac djnh tuong tu nhu ddi vdi 
dudng day lheo bieu thirc (7) vdi ky vgng loan ddng dien chay qua bien ap dang trj la: 

M{\),.= 1 ^''- ; (26) 
y 3^7,;, cos^-r 

trong dd: A^:, - Dien nang tac dung d cudi mang dang trj; 

A,2 = A,-AAd: (27) 

U,bi - Dien ap trung binh d cudi dirdng day, kV. 

Dien trd dang trj ciia cac may bien ap dugc xac djnh theo bieu thirc: 

Vl±^P,.W .^ (28) 
^J,H = '~„ 
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U„ - Dien ap dinh muc ciia cac may bien ap, kV; Sn, - Cdng suit djnh mirc ciia dien ap thir i, 

kVA; APki- Hao tdn ngan mach ciia bien ap thir a; m - Sd lugng may biin ap tieu thu. 

Vay tdn thay dien nang tac dung trong cac cudn day ciia eac may biin ap la: 

AA,, = 3[M(l)b]' (1+ k\,)R<„BT.10-\ kWh. (29) 

Thanh phan tdn that cd djnh hay tdn thit trong Idi thep cua cac biin ap dugc xac djnh theo 
bieu thirc: 

AA Fe U: 

u 
^ ^ l A P o , 

. kWh (30) 

AP hao tdn khdng tai cua bien ap ihur i. kW. 

Tdng tdn that dien nang tac dung trong mang phan phoi la: 

AAv = AAd + AAcu + AApe. (31) 

Nhu vay vice tinh loan tdn that dien nang d day chi can dua vao cac dir kien vl lugng dien 
nang tieu thu tai dau vao, ddng dien cue dai ciia mang va mirc chenh lech dien ap giira dau va 
cudi dudng true chinh. Cac lhdng sd nay cd the xac djnh rit dl dang bing cac thilt bj do thdng 
dung. Dieu dd cho phep giam dang ke thdi gian thu thap va xir li sd lieu ddng thdi nang cao do 
chinh xac ciia phep tinh. 

3. BAI TOAN AP DUNG 

De thay rd uu diem cua phuang phap xac djnh ton that dien nang vira trinh bay, chimg la iip 
dung linh loan tdn that cu the cho mdl mang dien thuc tc hinh 2. vdi sd lieu do dt;m lai Id ra 
mgt tram bien ap nhu sau: dien nang lieu thu lrong mdt nam (8760 h) la A, = 6037115 kWh, 
dong dien Idn nhat lai diui Id ra Li = 140,78 A; Dien ap djnh mirc Up = 10 kV, hao tdn dien ap 
tinh den diem cudi duiyng true (diem 4) la AU% = 5,64%, he sd cdng suiit trung binh costp = 
0,815. Chieu dai va nia hieu day dim cua c;ic doan cho trong bang I, cong suai dat va he so mang 
lai trung binh cua ciic nuiy bien ap dugc the hi^n lrong bang 2 sau: 

Bang 1. Cac sd lieu ve duong day 

doan 

1, km 

AC 

0 - 1 

2,2 

120 

1 - 2 

1,6 

120 

2 - 3 

2,8 

95 

3 - 4 

2.5 

95 

1 -5 

2.3 

50 

5 - 6 

1.8 

50 

2 - 7 

2,1 

70 

7 - 8 

2 2 

70 

8 - 9 

1.8 

50 

3 - 10 

2,1 

50 

10-11 

3,2 

35 

10- 12 

2,6 

35 

4 - 13 

3,7 

35 

Bang2. Cdng suat dai \a he sd mang tai cua cac tram bien ap lieu thu 

TBA 

S, kVA 

•^mi 

costp 

2 

320 

0,74 

0,82 

4 

180 

0,65 

0,85 

5 

100 

0.68 

0,80 

6 

180 

0,68 

0,78 

7 

180 

0,72 

0.83 

8 

560 

0.75 

0.84 

9 

320 

0.76 

0.80 

1! 

560 

0.68 

0.78 

12 

320 

0.81 

0,82 

13 

180 

0,84 

0,85 
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Gidi: He sd phan nhanh xac djnh theo gia trj md men tai: T = 1,42. (M = ZP.I, - 18206,67 
kW.km); 

Cac ket qua tinh toan cac tham sd dugc bieu thj trong bang sau: 

ks 

1,20 

kp 

1,45 

k. 

0,60 

APv, kW 

115,28 

Rdt dd, ^ 

1.94 

Rdt B.\, ^ 

0.568 

M(I)dd. A 

50.21 

M(I)BA. A 

51.717 

Hinh 2. So do mang dien phan phoi 

Ap dung chuang trinh MATLAB vdi cii phap bet sue don gian de giai bai toan, eac kit qua 
linh loan ton that dien nang lheo hai phuong phap duge ghi trong bang 3 sau: 

Bang 3. Ket qua tinh toan tdn that dien nang theo cac phuang phap khac nhau 

Tdn that a cac phan tir. 
kWh 

Phuong phap xac suat 

Phuang phap truyen 
thdng 

AAd 

166420 

181753,85 

AAcu 

46930 

43491,79 

AAFC 

154670 

173710,80 

AAv 

368020 

398956,4 

AA% 

6,09 

6,61 

4. DANH GIA PHUONG PHAP 

De danh gia mirc do chinh xac ciia phuang phap. chiing ta so sanh vdi kit qua tinh toan 
lheo phuong phap truyen thdng (bang 4). 
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Can cu vao he sd dien kin dd thj: kdk = Wh\ = 50,21/140,78 = 0,36 cd the xac djnh thdi 
gian sir dung cdng suat cue dai la: TM= kdk.8760 = 0,36.8760 =3130 h. 

Thdi gian ldn thit cue dai: T = (0,124 + TM.10 ' ^ )^8760 = (0.124+0.313)-.8760 = 1673 h . 

Bdng 4. Ket qua tinh toan tdn that theo phuong phap truyen thdng 

Doan 
day 

0-1 

'_2 

2_3 

3_4 

15 

5_6 

27 

7J 

8_9 

3_10 

10_ll 

10_i2 

4J3 

V 

1 

2,2 

1,6 

2,8 

2,5 

2,3 

L8 

2,1 

2,2 

1,8 

2,1 

3,2 

2,6 

3,7 

32 

P 

1987,53 

1519,93 

820,30 

290,55 

210,29 

145,00 

746.19 

687,11 

264,10 

656,14 

447,70 

264,10 

157,60 

8196,54 

Dudng c 

Q 

1397,25 

1367,70 

702,11 

203,41 

184,80 

129,82 

602,36 

536,61 

224.57 

576,72 

401.08 

224.57 

114.41 

6665,4 

ay 

AP 

35.06 

18.06 

10,77 

1,04 

1.17 

0.44 

8.88 

7,69 

1,41 

10,42 

9.83 

2.66 

1.19 

108,6 

A A = A P . T 

58665.90 

30219.80 

1X021,44 

1740.23 

1957,76 

736.25 

1485X.90 

12X67,68 

2359.35 

17435,79 

I644X.54 

4450.9X 

1991.23 

181753.85 

s 

kVA 

s„ 
320 

180 

100 

180 

180 

560 

320 

560 

320 

180 

2900 

May b 

Hao ton c. su,it 
.kW 

AP,, 

1,9 

1,6 

0.73 

1.6 

1,6 

3.5 

1.9 

3.5 

1.9 

1.6 

19,83 

APt 

6,2 

3 

2.4 

3 

3 

7.4 

6,2 

7,4 

6.2 

3 

47,8 

ien ap 

Ton that dien nang, 

kWh 

A A C U 

5665.11 

2114,955 

1851.75 

2314.687 

2595.012 

6945.563 

5975,47 

5709,561 

6787,579 

3532,1 

43491,79 

AA,, 

16644 

14016 

6394.8 

14016 

14016 

30660 

16644 

30660 

16644 

14016 

173710,8 

Tdng ldn thit AAv = AAd+AA,,+AAF, = 181753,85+ 43491.79+173710,8 = 398956,4 

kWh 

Dua tren cac kit qua thu dugc tu 2 phirong phap ta tien hanh danh gia sai sd gitra cac 

phuang phap: 

\A.4,-A.4,\ 1368020-398956.41 
,.o/„ = yh -A 100 = I ^ 100 = 7,63% 

X4, 398956,4 

Kit qua tinh loan tren cho thiy sai so giira 2 phuang phap la khdng dang ke, dieu dang ndi 
la khdi krgng tinh loan theo phuong phap truyin thdng Idn han rat nhieu so vdi phuang phap 
xac suit thong ke. Tren ea sd phan tich chiing ta thiy de giai bai loan theo phuang phap nay chi 
cin cd so lieu vl lirgng dien nang tieu thu trong thdi gian xet. gia trj cue dai cua ddng dien lai 
diu tuyen day va do chenh lech dien ap giira dilm diu \a diem cudi ciia dudng true. Day la 
nhirng thdng tin cd thi nhan dugc kha de dang trong qua trinh van hanh mang dien. Cac ihting 
lin ve ma hieu day dan va may biin ap da dugc luu trir san ddi vdi mdi m îng dit}n. Nhu vay 
phuang phap xac djnh tdn thit lheo cac diic tinh xac suit thong ke eho phep liet kiem rat dang ke 
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vl cdng siic. chi phi va thdi gian. Dk nang cao do chinh xac ciia phuang phap cac dii' lieu ve cau 
triic mang dien va sir phan bd phu tai phai dugc cap nhat thudng xuyen. 

5. KET LUAN 

v i n de xac djnh ton thit dien nang trong mang dien dang van hanh la bai toan phire tap, 
ddi hdi phai cd lugng thdng tin dii ldn va chinh xac, do dd viec xay dung mdt phuang phap tinh 
toan thich hgp la het sire can thiet. 

Bai toan xac djnh hao tdn cdng suat trong mang dien phan phdi dua tren ca sd so sanh mirc 
chenh lech dien ap tai diem dau va diem cudi ciia dudng true cho phep giam dang ke lugng 
thdng tin ban dau ma van dam bao dugc do chinh xac can thiet. 

Phuong phap xac djnh tdn that dien nang theo cac dac tinh ngau nhien chi can sir dung 
lugng thdng tin tdi thieu ve cdng suat. ddng dien va dien ap d che do phu tai cue dai. vi vay cho 
phep giam dang ke khdi lugng tinh loan va khdi lugng dir kien ban dau, dieu dd cho phep tiet 
kiem cdng su'c, thdi gian va chi phi. 
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SUMMARY 

EVALUATING THE LOSS OF THE ELECTRIC POWER IN DISTRIBUTION NETWORKS 
BASING ON THE RANDOM CHARATERS OF ELETRIC LOADS 

The paper presents the method of evaluating the loss of the electric power in distribution 
networks that bases on the random charaters of eletric loads. This method requires the minimum 
information about the current, capacity and voltage which are measured at the maximum regime 
of load, ll allows lo reduce the bias, at the same time to reduce the time and cost for collecting 
data and data processing. By applying MATLAB software, the method becomes much easier to 
be used. The results of applying this method in reality shows that the problems is not only 
solved in a very short time but also at high accuration. 

E>ia chi: Nhdn bdi ngdy 15 thdng 5 ndm 2008 

Khoa Dien, Trudng Dai hgc Dien luc. 
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