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PANH GIA TON THAT DIEN NANG TRONG MANG DIEN
PHAN PHOI CO XET PEN CAC PAC TiNH NGAU NHIEN
CUA PHU TAI

TRAN QUANG KHANH
1. PAT VAN PE

Véan dé xédc dinh tn thét trong mang dién, dac biét déi voi mang dién dang van hanh, la
mot trong nhitng bai toan phuc tap, vi trong thuc té cac tham so ché do nhu cong suat, dong
dién, dién ap ..., phu thude vao rat nhiéu yeu t6 va ludn luén bién ddi theo thot gian. De co du
luong thong tm can thiét cho viéc tinh toan ton that theo cac phuong phép truyén thong. can phai
¢6 nhiéu thiét bj do dem mac trén cac diém nat, diéu do gay ton kém va kho c6 thé dam bao
dugc do chinh xac can thiét. Boi vay viéc ap dung phuong phap tinh thich hop khéng chi cho
phép nang cao d6 chinh xac cua phép tinh ma con tiet kiém duogc thoi gian va ca cong st nira.
Bai viét nay gi6i thiéu mét phuong phap xac dinh tén that dién nang trén co so két ‘hop cac thuét
toan md hinh hoa va giai tich mang dién v6i cac nguyén Ii xac suat thong ké nham khac phuc
nhiing khé khan thuong gap trong mang dién thuc té.

2. NQI DUNG PHUONG PHAP

Nhu da biét phy tai dién la dai luong ngau nhién. chiu tac dong cua rat nhiéu yéu 16, vi vay
ton that dién nang ciing la dai lugng ngau nhién, do d6 dé co thé xac dinh duge mét cach chinh
xac va tin cdy chi ¢ thé két hop cac phuong phap giai tich voi viéc ap dung cac phuong phap
phan tich xac sudt thong ké. Xét mot mang dién phan ph01 bao goém cac duong day va cac tram
bién ap, chung ta s& xay dung phuong phap xac dinh ton that trong cac phan tir cua mang dién
nay.

2.1. Tén that trén duong diy

Luong ton that dién nang trén duong day co thé’ xac dinh bang lugng ton that tuong duong
gdy ra boi dong dién trung binh khong doi trong sudt thoi gian khao sat chay trong mang dién
dang trj theo biéu thirc.

AAy=3 M(I)) Rg. T.107. kWh ; (1)
trong do: M(lz)-ky vong toan binh phuong dong dién; Ry, - dién tro déng tr1 cua mang dién, Q;
T - khoang thot gian xét, h.

Thea i thuyét xac suat thng ké ta c6:

M(I%) = [M(D]" +o° ; (2)
M(I) va o’ - ky vong toan va phuong sai cua dong dién: o - do léch trung binh binh phuong hay
do léch quéan phuong.



Gia tri cua ky vong toan dong dién chay trong mang c6 thé xac dinh dé dang theo cac chi )
cua cac cong to tai dau [ ra cua tram bién ap trung gian.

[}

M(D) = | =7 (3)

A, - dién ndng tac dung xac dinh theo chi s6 clia cac cong to dau nguon, kWh; coso - hé sb cong
suat trung binh; Uy, - di€n 4p trung binh cua mang dién, kV.
Theo quy tac "Ba xich ma" thi gia tri dong dién cuc dai Iy duoc xéc dinh theo biéu thirc:
Iyy=M() + 3o 4)
Tir d6 suy ra: o= “%M(l)
__ o _ 1.\/ - M(I)

MWD 3M(D)

Phuong sai dong dién c6 thé biéu thi qua hé sé bién dong k. cua phu tai theo biéu thirc:
o’ =MD K 5 (6)

~ Thay gia tri cua cac tham s6 tuong tmg vao (1) véi mot vai bién déi don gian ta duoc gia tri
ton that dién nang tac dung trén duong day la:

(%)

Hé s6 bién dong:

AAG=3[M(D]* (1 + k) Re. T.107. kWh. (7
Dé xac dinh dién tro déng tri cua mang dién truéc hét ta biéu thi;
AP =31l 107, kW (8)

Hao 16n dién ap trén duong day duoc xac dinh theo cong thirc:
x/gl(ro COS @ + x,sin @)l
10U ’

trong do: U - Di@n ap cua mang dién, kV; rg, Xo- Suét dién tro tac dung va phan khang cua
duong day: | - Chiéu dai duong day, km.

AU% =

)

, X9
Neéu dat ks = coso +r— sino ; (10)
0
Thi biéu thic (9) c6 thé viét la

J311rk,

AU% = :
10.U
I.R.
hay: AU%:EEJQ& (1)
10.U
-2
Tu do ta rut ra: AP = \/;AU%"UI'IO (12)
k

5

Doi voi dieong ddy phén nhdanh (hinh 1):

L Yo, ,
Thay cac giatri 7, = F 1= F
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. P
va [=——, (13)
NEYY; cos @ A ‘V/\
Vi mot vai bién ddi don gian (8) sé trd thanh
V3.jPIp10” 1
N ) 1 > a
Ucoso 1

trong do:

p - Dién tré suét cua day dan, > >

j - Mét do dong dién, A/mm?; <

F - Tiét dién day din, mm?;

P - Céng suét truyén tai, kW. Hinh 1. So d6 mang dién phén

2 2. £ . . nhanh
Tong hao ton céng suat trong toan mang sé la:
V3 p107y Pl
AP. = . kW (15)
B Ucosg

trong do: P, , |; - Cong suét truyén tai va do dai cua doan day thir i; n - Sé doan day trong mang.

Téng m6 men tai ciia mang dién duoc xac dinh theo biéu thirc [4]:

M= Z Pl,=y.y.a =wy.Py.a: (16)

Py =y a’ - Tong cong suat tinh toan cia toan mang [4]. kW: v - Mat do phu Iéi kW/km?;
a - Canh hinh vuéng dang tri (hinh ¢6 dién tich bao tram mang di¢n), km; y - Heé s6 phan nhanh
duong day, phu thude vao cau tric cua ludi va s phan bd phu tai, co thé xac dinh

y =2
[),\IL.

M - Téng moOmen tai cua toan bé mang dién. M =ZP I L - Chiéu dai duong truc chinh, km.
Thay (16) vao (15) ta sé duoc:

«/g.u/.jp.l()dP_\,a..
Ucoso ’

AP. =

(17)

Mait khac. hao tén dién ap cuc dai tir dau 1§ ra dén diém cudi cua duong truc chinh duge
xac dinh theo biéu thiuc (9) vai | 1a chiéu dai cua dudng truc. Néu thay cac gid tricua l var, o
(13) vao (11) ta sé duoc:

3.ip.
AU\-%zﬂ%; (18)
: 10.U
o [ AU%UI0 o
u day ratra = —F—— km:
’ \E.jpk


http://-J3.jp.lk

. /
Co thé coi gia tri: az= ﬁ ; (20)
Thay (19) va (20) vao (17) voi mot vai bién doi don gian ta s& duoc:
. -%.107
AP::WP_\/AU_ ° ) (2])
\/E.k_c cosg
Thay P, =~/3U.1, cosg vao (21);
V3.
va dat k, = AEL A ; (22)
2k,
Iy - Dong dién cuc dai chay trén dau 16 ra. A.
Hao ton cong suét trong mang dién. khi d6 dugc xéac dinh theo biéu thirc:
APs = kg Up.Iyy AUs% 107, kW, (23)

Vi k. = ./1.5% : (24)

Néu gia thiét mang dién dang trj ¢6 dién trg Ry, v6i dong dién dau 16 1y, gay ton that cong
suat diing bang gia tri thuc té: AP, = 31_\2, R,. 107° kW

Tir d6 ta c6 thé biéu thi gia tri dién tro dang tri theo biéu thuc:

kU AU-%.10
T > a (25)
M

Nhu vay véi viéc ap dung biéu thic (7) ta ¢ thé xac dinh duoc gid tri tén thét dién nang
trén duong day voi luong thong tin 16i thiéu, ma ¢ thé thu thap rat d& dang trong diéu kién thuc
té & mang dién phan phdi cua nudc ta.

2.2. T6n thét trong cac may bién ap

bé don gian trong tinh toan ta thay tat ca cac may bién ap bang mot may dang tri c6 coéng
suat bang téng cac cong suat dinh muc cua cac may. Ton thét trong cac may bién ap tiéu thu
gom 2 thanh phan: thay dbi va c¢6 dinh. Thanh phén thay déi dugc xac dinh tuong tu nhu déi voi
duodng day theo biéu thuc (7) véi ky vong toan dong dién chay qua bién ap dang tri la:

A’
V() PR P — 2%
O \/3U,;3c05(p‘T2 (26)

trong do: A, - Dién ndng tac dung & cudi mang déng tri;
An = A - AAg (27)
Ug» - Dién ap trung binh & cudi duong day. kV.
Dién try dang tri ctia cac may bién ap duoc xac dinh theo biéu thirc:

U ZAP 10" . (28)

K = o

(2.5,

1=l
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U, - Dién ap dinh muc cla cac may bién ap, kV; S,, - Cong suat dinh muc cua dién ap tha 1.
kVA: APK, Hao ton ngin mach cua bién ap thir o: m - S6 lugng may bién ap tiéu thu.

Vay t6n thay dién nang tac dung trong cac cudn day cua cac méy bién ap la:
AAg = 3[M(1)]* (1+ k2 )RysT. 107, kWh. (29)
Thanh phan tén thét ¢é dinh hay t6n that trong 15i thép cua cac bién ap duoc xac dinh theo
biéu thirc:

M= Unp 8 xp kWh (30)
u: =
APy, - hao ton khong tai cua bién ap thir i, kW.
Tong tn that dién nang tac dung trong mang phan phéi la:
AAx = AA T AAL T AAF. 30

Nhu vy viéc tinh toan ton thét dién nang & day chi can dua vao cac dir kién vé lugng dién
nang tiéu thu tai dau vao, dong dién cuc dai cua mang va muc chénh léch dién ap gitra dau va
cubi duong truc chinh. Cac thong ) nay co thé xac dinh rat dé dang bang cac thiét bi do thong
dung. Diéu dé cho phép giam dang ké thoi gian thu thap va xur li s6 liéu dong thoi nang cao do
chinh xac cua phép tinh.

3. BAl TOAN AP DUNG

Dé thay r& uu diém cia phuong phap xac dinh ton Ihat di¢n nang vua trinh bay. ching ta ap
dung tinh toan tén that cu thé cho mot mang dién thue té hinh 2. voi s6 liéu do dém tai 16 ra
mdt tram bién ap nhu sau: dién nang tiéu thu trong mot nam (8760 hy 1a A, = 6037115 kWh.
dong dién 16n nhat tai dau 16 ra Iy, = 140.78 A: Dién ap dinh mirc U, = 10 kV. hao ton dién ap
tinh dén diém cudi duong truc (diém 4) 1a AU% = 5.64%. hé so cong sudt trung binh cosg
0,815. Chiéu dai va ma hi¢u diy dan cia cac doan cho trong bang |, cong suat dat va hé sé mang
tai trung binh cua cac may bién ap duoc thé hién trong bang 2 sau:

Bang 1. Cac s6 1iéu vé duong day

doan |0-1]1-2]2-3[3-4]1-5 5-6"2-7'7 8'8 91-1010-11 10-12|4-|3
l.km| 22 | 1.6|28|25[23] 1.8 ] 21| 22|18 ! [ 1 3.7
r ' | ! I '
AC | 120|120 95 | 95 [ 50| 50 | 70 | 70 | 50 SO | 35 | 35 | 35
Bang 2. Cong suat dat va hé sb mang tai cua cac tram bién ap tiéu thu
1 | [ I T
'tBA | 2 4 5 | 6 7 | 8 |9 | 1l 12 | 13
| S.kVA | 320 | 180 | 100 | 180 | 180 | 560 | 320 | 560 | 320 180
LB - | =
Ko 0.74 | 065 | 0.68 | 068 | 072 | 075 | 076 | 0.68 | 081 | 0.84
| S = JI 1 + = i —
| cosp | 0.82 jo.s;l 080 | 0.78 | 0.83 | 084 | 080 | 078 | 082 | 085
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Gidi: Hé sb phan nhanh xac dinh theo gia tri mé men tai: ¥ = 1,42. (M = 2P|, = 18206,67

KW .km):

Cac két qua tinh toan cac tham sd duoe biéu thi trong bang sau:

ks kp K. APs, kW TRM,Q Rypa, @ | M(Dg, A | M(Dga. A
1,20 1,45 0,60 115,28 1.94 0.568 50,21 51,717 |
—‘SIJ
p U=10kV

Hinh 2. So d6 mang dién phan phoi

Ap dung chuong trinh MATLAB véi cu phap het sic don gidn dé gidi bai toan, cac két qua
tinh toan ton that dién nang theo hai phuong phap duge ghi trong bang 3 sau:

Béng 3. Két qua tinh toan ton that dién nang theo cac phuong phép khac nhau

Tén that ¢ cac phan tr, | AA, AAe, AAge AAs AA%
| kWh |
’ Phuong phap xéac suét 166420 46930 154670 368020 6.09
Phuong  phap truyén
thong 181753,85 43491,79 173710,80 3989564 6,61

4. DANH GIA PHUONG PHAP

Dé danh gia murc do chinh xac cua phuong phap. ching ta so sanh voi két qua tinh toan
theo phuong phap truyén thong (bang 4).
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Cén ctr vao hé so dien kin do thi: kg = [/ly = 50.21/140.78 = 0,36 c6 thé xac dinh thai
gian s dung céng suat cuc dai la: Ty= ky.8760 =0,36.8760 =3130 h.

Thoi gian ton that cuc dai: = (0.124 + T.10™)%.8760 = (0.124+0.313)*.8760 = 1673 h .

Bang 4. Két qua tinh toan ton that theo phuong phap truyén thong

| Boan Puong day May bién ap
| day l '
| | 1| P Q AP |AA=AP.1
r | ‘ ‘ ‘ P
0-1 |22 |1987,53 |1397,25| 35.06 | 58665.90 | S 'Haotonc.suit| Ton that dién nang,
| 1 |
12 | 1,6 | 151993 [1367,70 | 18.06 | 30219.80 | KVA W kWh
2.3 |28 820,30 | 702,11 | 10,77 | 1802144 | S, | AP, | AP, | AAcu AAg.

3.4 |25 290,55 | 203,41 | 1,04 | 174023 | 320 | 1.9 | 6.2 | 566511 | 16644
15 | 23| 21029 | 18480 | 1.17 | 195776 | 180 | 1.6 |
| ‘ L:

56 | 1,8 14500 | 129.82 | 044 | 73625 | 100 | 0.73 T 24 | 185175 | 63948

3 12114955 14016

27 | 2,1] 746.19 | 602,36 | 888 | 1485890 | 180 & 1.6 13 2314687 14016
]‘ +—— i ¥ | ey
7.8 |22 ] 687,11 | 53661 | 7.69 | 12867.68 | 180 | 1.6 | 3 |2595012| 14016

|
—+ T T 1

89 | 1,8 ] 264,10 | 22457 | 141 | 235935 S60 | 3.5 | 74 6945563 | 30660
SRR S s S e VS L= BN S ! ! 3 B R

310 | 21 | 656,14 | 576,72 | 1042 | 1743579 | 320 | 19 | 6.2;._ 597547 | 16644 |
10 11| 3.2 ! 147.70 | 401,08 | 9.83 | 16448.54 | S60 | 3.5 | 74 |5709.561 | 30660 |
11012 2,6 | 264,10 | 22457 | 266 | 445098 | 320 | 1.9 | 6.2 (6787579 | 16644 |
.f”Ji _7_1_157.60 11441 109 | 199123 180; 16 | 3| 35320 | 14016 !
l Y. | 32 | 8196.54 | 66654 | 108.6 | 181753.85 2900 | 19.83 | 47.8 f4349|,79_ 1737108 |

Tong ton thal AAe = MG A+ A = 18175385+ 4349179 + 173710.8 = 398956,4
kWh
Dua trén cac két qua thu dugc wr 2 phuong phap ta tien hanh danh gia sai so gitia cac
phuong phap:
\d, — Ad, 368020 - 398956.4|

Y% =100 = ————— 100 =7.63%"
AL 398956.4

Két qua tinh toan trén cho thay sai s6 gitra 2 phuong phap la khong dang ké, diéu dang néi
1a I\|101 lugng tinh toan theo phuong phap truyén thong lon hon rat nhiéu so v&i phuong phap
xac suat lhon0 ké. Trén co so phan tich chung ta thay dé giai bai toan theo phuong phap nay chi
can co so lidu vé luong dién nang tiéu thu trong thoi gian xét. gia tri cuc dai cua dong dicn tai
dau tuyén day va do chénh léch dién ap gita diém dau va diém cudi cia duong truc. bay la
nhing thong tin ¢o thé nhan dugc kha dé dang trong qua trinh van hanh mang dién. Cidc thong
tin vé ma hi¢u day dan va may bién ap da duoc luu trir san dbi vai moi mi ing dign. Nhu vay
phuonge phap xic dinh ton that theo cac dac tinh xac sudt théng ké cho phép tict kiém rat dang ke
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vé cong stc, chi phi va thai gian. Pé nang cao dé chinh xac cua phuong phép cac dir liéu vé cau
truc mang dién va su phén b phu tai phai duge cap nhat thuomg xuyén.

5. KET LUAN

Vén dé xac dinh tén that dién ning trong mang dién dang van hanh la bai toan phtre tap,
doi hoi phai ¢6 luong thong tin du Ion va chinh xac. do do viéc xay dung moét phuong phép tinh
toan thich hop 1a hét strc can thiét.

Bai toan xac dinh hao ton cong suét trong mang dién phan phoi dua trén co so so sanh mirc
chénh I¢ch dién ap tai_ diém dau va diém cudi cua duong truc cho phép giam dang ké luogng
théng tin ban dau ma van dam bao duoc dd chinh xac can thiét.

Phuong phap xac dinh ton Ihat dién nang theo cac dac tinh ngau nhién chi can sir dung
luong thong tin tdi thiéu vé cong suat. dong dién va dién ap & ché do phu tai cuc dai. vi vay cho
phép giam dang ké khéi luong tinh toan va khéi luong dir kién ban dau, diéu do cho phép tiét
kiém cong sure, thoi gian va chi phi.
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3]

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. It allows to 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.
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