33 3 Vol 33 Na 3
28 2005 2 1 REBLAY Feh 1, 2005
2 1 1,3
(1 150001; 2 , 528200;
s 100085)
: IM744; ™M 727 A 1003-4897 (2005) 03-0028-06
O b b
[1 3] (
1
1
11 12
FIU TIU , ,
(41 121



29

25 26 27128 29 30 31 32

M B
- SR

a BEE BT
- BEEBTS

25 26 27 28 29 30 31 32

4 5 6 7 8 9 10 11 12 13 14 15 16 17
20 21 !
o a

) ARELBERXE 1 BNEE ) #EMAREXM 2 BNEE

1
Fig 1 Case of real-tme measuranent meterson branch

) :Kgi |‘<;i [

: : P QY i
122
( ), : ,
( as5 ),
1) (4l
: N
p 1)
- Ape
(DA% N
”1H (1)
K = . P
c ( N " ) /N KPI _Ag /24
Ziﬂ <! . i=(1,2 ,24)
AH :HKEC I@c .AH ! ; KQi _Ag 124
Pc A(?c 1. Pi AQl K;i Kgi n |
i N
;P Q! n i
2) : An A n
Kei Ko
r Ff;' ’ '
Ko ==
(DR 124
=1 i= (1,2 ,24)

K :%
(;:Q,.“) 124

(2)



30

2)
o A
AP —K'; ) N
A (4)
Ao =Kot
Ae A A A
Kee Koc
A\
3)
n:
P; _E]- @y - K;i W, Kgy)
_Ag i=(1,2 ,24)
Qi—24' (e KSi 0, - Koi)
(5)
D P Q; i
A A
Kgi Kgi |
; Kei Kgi n TWy;
wni
Wy t0, =1 Qa5
123
l,
l2,
I3
i
i
: i (
),
s
pees (e Sy
JZIQJ [ m ol J
n g: H m
Q = Z§-[Qi ZQJ
n L,i = (1,2 ,24) (6)

. n |
;S i . P Qf
i
13
12
n PQVO
P Q
(
(
). X Y
0,s 12
S
[5]
[,5]
(
)
[5]:
[S'" +AS(V) ] +diag{V.} W =0 (7)
-9 12

[S],

a-APpPs (V) +B-AQs (V)

As(v) =

YW =diag{V;"}- [ -S" -AS(V)] (8

s=-9"-As(V)

YW =1(V)

As

(9)



As(v),
(5]

1)

2)

3)

4)

5)

6)
7)
8)

9)

10)

11)

12)

13)
24

(8) (9

i=i+l

(6),

(11),

(13)

A A,

AN, :{AADF +A Ao - ADLJ | (10)
LY. A Aoe
; A Ao
N
3
IEEE33 ,
1 24 ’
; 33
23 24 ;
10 27 ;
2

5 6 7![8 9 10 11 12 1314 15 16117

a |
M FERERS e LBT A odHEREENS = ARERTA
2 |EEE33

Fig 2 M easuranents setting of EEE33 bus systan

31
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Tabh 1 Energy losses results (detail)

7.00 1200 21: 00

Ploss/ (%) | 190 78(4 %B5%) | 404 96(7 37%) | 185 33(4 94%)

Quoss/ (%) | 126 91(5 36%) | 270 43(7 94%) | 123 63(5 33%)
PL(QL) [3659 27(2 239 60)[ 5 085 91(3 133 64)[ 3 561 37(2 193 20)

Ap 93 960 49 Ap 5 665 49
Ao 58 197 49 Ao | 378408
Ap 83 295 00 P% 6 03%
Ao 54 413 40 Q% 6 50%
W Kar, W- h KWar h, 112 66 KV
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2 « )
Tah 2 Energy losses reults (detail)
7.00
V]/p u P/RWV P/RV RV Q/kvar Q/kKvar /K ar
1 Q 997 - 95 6% -9%65% 089 - 57,363 -5/ 921 Q558
6 Q 949 - 192 231 - 193 069 Q 83 - 95 977 - 9% 535 Q 558
8 Q938 - 57083 5721 0838 - 18 749 -19307 Q558
10+ Q92 - 62 242 -146 070 83 828 - 26 %54 -8 764 55810
1 Q 930 - 57083 -57.921 Q 838 -3R 2 - 33787 Q 558
13 Q92 - 115 004 -11582 083 - 76 670 -77.228 Q558
17 Q 917 - 86 043 -8681 0838 -38 056 -38614 Q558
23t Q 973 - 492 700 - 492 700 Q 000 - 234 600 - 234 600 Q 000
244 Q 970 - 301 200 - 301 200 Q 000 - 180 500 - 180 500 Q 000
* #
7:00 12: 00 21: 00
Plos/ (%) 191 12(4 98%) 405 43(7._43%) 185 70(4 97%)
QLoss/ (%) 127 24(5 39%) 271 22(8 02%) 123 98(5 36%)
P (Q) 3658 92(2 232 27) 5085 44(3 132 85) 3561 00(2 192 85)
Ap 9B 473 14 Ap 5673 87
A 57919 7 A 379% 15
Ap 83 286 60 P% 6 07%
Ay 54 402 33 Q% 6 55%
11 Oe- 007 12 :Q02s :Q Oe +000
W Kar, W- h Kar- h, 112 66 KV
3 « )
Tah 3 Energy loses erors (detail)
7.00 1200 21: 00 [1] , ’ '
PLoss! (%) 017 012 020
Qowl (%) 0% 03 0s [J]. , 2002, 26(12):18-20
P(Q) | 008%(004%) | 002% (008%) | 003% (0 04%) WANG Gang-jun, WANG Chengmin, LI Heng, et al
Ap Q 5% 0 14% Calculation M ethod of Theoretical Network Loss in Power
: g 2:2 Distribution Netwvork Based on M easured Data[ J]. Power
Ao 0 5% Q2% Systam Technology, 2002, 26(12): 18-20
: 2 0 ; [2] S GIs
1 0e- 007 0 e +000 [J]. , 2002, 30(8):
P42 2 GHz, 384M 10-13
’ L UWei, LIHeng, ZHANG Jiang, et al Topology A nal-
1%,

[3]

[4]

ysisM ethod for Loss Calculation of D istribution N eiwvork
Basd on Feeder Section and GIS[J]. Relay, 2002, 30
(8):10-13

[J]. , 2000, 28
(2):58-59
ZHANGBu-han, L | Kewen, $HA Li-hua et al A Can-
putation M ethod for Electric Energy LossesBased on Rar
dial Distribution Nework Load Flow[J]. Joumal of Hua-
zhong U niversity of Science & Technology, 2000, 28 (2) :
58-59

[J]. , 2002,17(5): 25 -
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D NG Xin-hai, LUO Yi-fang, L U Wei, et al Proposals
on mproving the Current M ethods for Calculating L ine
A resaarch on theoretical energy losses of medium -voltage
distr ibution networks based on measurenents
YANG L in", WANGW ei-dong’, CHEN De-zhi*, QJO Zhi-zhong"®
(1 Dept of Electrical Engineering, Harbin Institute of Technology, Harbin 150001, Ching
2 Guangdong Nenking Technology D evelopment Ca , Ltd, Foshan 528200, Ching
3 Electric Power Research Institute of XJ Group Corporation, Beijing 100085, China)
Abstract: Energy losses evaluation isan important assignment for management and operation of distribution netvorks Cambined with

engineering gpplication of DA S and its situation in many distribution netvorks, a conception of incamplete automatic distribution net-
works ispresented in the pgoer According o the characteristic of measurement settings in netvorks and the thought based on measure-
ments and oriented process, it puts foward a nev method for calculating theoretical energy losses based on radiate distribution, which
differentiates information of node including real-time, energy and cgpacity information, and uses them cooperatively o implement load
infomation in the distribution netvorkswith incomplete automatic measuranents canpletely As the result, the method can lve the
difficulty in calculating energy losses in distribution netvorks due © high utmeasured loads Example shows that themethod ispractical
and efficient for distribution netvorks, and can satidy the request of precision in the engineering gpplication

Key words  distribution nework;  energy losses DM PF

incomplete automatic;  non-measured loads

( 24 oontinued from page 24)

Abstract:  The current trangnission error of CT saturation is one of the main factors of current differential protection maloperation
The principle of CT saturation is briefly introduced in thispgper On analyzing the saturation figures of CT secondary current, it gets
the nev CT saturation detection method——derivative method In the end, RTDS isused to smulate the CT saturations and the smu-
lation reaults prove that the new method can detect CT saturation quickly and exactly.
ential protection in time

CT saturation;

It can prevent the maloperation of current differ-

Key words derivative method; RTDS smulation;  current differential p rotection



