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Fig.1 Structure diagram of active distribution network
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Fig.2 Equivalent current harmonic source
of distributed power supply

HORREER
1.2 FEEE R IR KRR E
LV Ay FEL A 1) R A R AL R BB, S N R
¢4 1 BN FiL T R AR T SROIR S TR E , AN E
PR UL HL DR AL S I U, 6 0078 S s S HLAt A 2
OyeRlaly it
R A BN O JGTF R LA R
RE , APRF IR 14 70 A 30k E B T L1 BRAR A 1
FeZRUEE I D5 5 K 1 L 3L 00 v 2 AN R RE O TG 55 K
I — JBORE A3y AR P R RN A AU BEL T 2
AR R IR, ELIALON L 258K, Z /N, 2 R AR
ERIANIE] 3 7, Herf o, o AL IR FL TR

3 “HREERBENREREKIE
Fig.3 Equivalent voltage harmonic
source of Diode rectifier
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Fig.4 Fundamental current, THD,, THD, and
harmonic current content at different power
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Table 3 THD, and THD, at
different grid connection points
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Table 4 Fundamental voltage RMS, THD, and
total harmonic current of each point

5iH E D c B A
SCEHE/ VO 2237 2249 227.0 2274 5772
THD, /% 1536 11.20 6.66 5.89  0.07
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Table 5 Fundamental voltage RMS, THD, and
total harmonic current of each point
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MY/ Vo 223.8  225.0 227.1 227.4 5772
THD /% 13.38  10.89 6.06 558  0.07

IR AR/A 0 054 1.00 0.04 097  0.04

oI 4.5 Al I W0 A TR] 5 SO MR
THD A7 —RE W22 5%, HA5 3R 1 X B ml AL, 9 4[] )
R DG/ I3 A A fEF DER FF I, ADN #5757 ki
(¥) THD, 225 T 5.4~ DG Jf Wt THD, 1) Wi 5 4fE)"
#| n 4~ DER #ICHFM, ADN %45 5 1) THD, 255 F
A DER BLOCH RIS n % 5 ADN 2745 53 10 B8
P HLL R TS DG IR RIS Y 2 45, 42 n
/> DER H50I 19, ADN 4545 i (9355 35 i O 5 it K
T n AR HAS DER BOCH IR AR 54

3 HEENERIFERFES

31 ZHREEBRSDBUIERE THD, WX &
THE BIRARAET A E B2 A ADN Gl AR
T e BH IR, WL A5 E /) THD, , N S Bk .

! | | |

0 5 10 15 20
FEMTA / pLu.
E5 REHET THD,
Fig.5 THD, at different power

HIFEl 5wl 0, Bl 2 AR A5 i A DR B 1 K
ADN 43 A i 1) THD 38 i AR A 2 B L i34
32 EANA5 THDHMXZ

51& 5 MIEL, B A R TR A S TE T N
D Hz A ADN, B2 DR 518 5 rb il i D A1 A]

121 45 5D THD,
= SEMTHD,

0 5 10 15 20
FEMTH / pLu.

6 ARENETHEKEEFREM THD,
Fig.6 THD, at different power
SES L, TR 7 R R A A
A, T A S g 4 5 (PCC) |, L THD, W %
i AL I R B, B ADN R Ge Y T a1
SN THD, , S JEAE DR BT o He ok, — A A8
HEVT ARy ZR G O B HL P IR A Al ™ R
3.3 WETEEEEEFNE
£ ADN 95 5 D AT A 10 kW AR A 8
it , WL ADN & 19 s/ THD,, flf HL45 R I3k 6
NS
%6 ADN &¥ &/ THD,
Table 6 THD, of each point of ADN
i H E D c B A
FEWHE/ V2235 2247 2274 2278 5772
THD /% 7.10 6.99 3.01 3.11 0.04

12 6 RIAN, H I IRUBGE I ADN A, HE
WIf) THD, 8K, B 5E I ADN U6 3, THD, 8/ 24
SR, ADN g fi% 25 f5 Rl [ 4% 45 i 2 20 ADN 4%
TR THD, , Z5H080K, THD i)

4 Z5iE

DG/ AU BESF DER I AR S s o 2R A
ARHE D)2 F H M O B N TRUE R T
IR B R i, 5 DG/ A Uik RESE DER 7Rk
WUE DRI RN 19 THD, Hg i ik 5% , 4516 L&
T R E T B, S R AL A AR BUE DR A
ATAEPFARZS , W n] KR REAIR ADN ) THD;

Hi B3R 20 A AT A% LR 45980 (1) ADN o,
DER Jf 7 Az (4 18 I B I FE AR 22 2 T 2R BRI
HL I 2R, B A7 17 LT G B F R A, 0T
IRBREIR AR AERICR . (2) I MLE TRk & R
DER Jf [ i) i e W28 B B2 o I 19 A, 0 288y 4l B
VRS, W) THD AR/ ) 5 7465 5 W s SO B PR 7 2
W THD AR K . (3) FLAL MR UK B 28 98 3 Y
TR R AL A g SR g e T RS U, LR A R



PEPRE A oA ACRE VRN T2 3l I FL SR P R R AT 97

THD, SRy AR YIRS o LA, v s e 1%
RGO M, LT ADN 28 % K i THD, 5l
MK, BT ADN 4 pthadi , THD it/ .

B2 30k

(1] 95 0,201,817z, 4. 2 A s P I % v
52 LI, mr R AR ,2007,33(1) : 36-40.

WEI Gang, WU Weili, HU Danyun,et al. Distributed generation
and effects of its parallel operation on power system [ J]. High
Voltage Technology,2007,33(1) : 36-40.

[2] ACKERMANN T,ANDERSSON G,SODER L. Distributed gen-
eration; a definition 1[ J]. Electric Power Systems Research,
2001,57(3) :195-204.

(3] FEGRE, RSTH, FX0E, 4. 200 UK v e H ) H T 23 A

sz [J]. B R Y8 A Eh1k,2004,28(16) :56-60.
WANG Zhiqun,ZHU Shouzhen,ZHOU Shuangxi, et al. Impacts
of distributed generation on distribution system voltage profile
[J]. Automation of Electric Power Systems,2004,28(16) :56
-60.

(4] £ #,7T 9. &4 CRENEEREMRIT]. BHR
GE R A Bk # 4, 2004,16(6) : 5-8.

WANG Min, DING Ming. Distribution network planning
including distributed generation [ J]. Proceedings of the CSU-
EPSA,2004,16(6) :5-8.

[S1 M0 & peedl, R, %8 0 A S0 IEOF I 25 5 i

(1. M RGERIL A B feA4,2013,25(1) « 34-39.
LIU Rui, YANG Jingfei, CHEN Haozhong, et al. Comprehensive
evaluation of grid-connected distributed generation [ J]. Pro-
ceedings of the chinese society of universities for electric power
system and automation, 2013,25(1) :34-39.

[6] D’ADAMO C, JUPE S, ABBEY C. Global survey on planning
and operation of active distribution networks: update of CIGRE
C6.11 working group activities[ C] // CIRED 2009 ( 20th Inter-
national Conference on Electricity Distribution ). Prague, CZ:
IET Services Ltd,2009;1-4.

(7] JEHIR, A, 0, 46, SR R A AT HORAIATTE

[J]. A E LT R4, 2013,36(22) « 12-18.
FAN Mingtian,ZHANG Zuping,SU Aoxue,et al. Enabling tech-
nologies for active distribution systems[ J]. Proceedings of the
Chinese Society for Electrical Engineering,2013,36(22):12
-18.

(8] YWRAK. 2010 4 [P H ) 2 CRC HL 28 498 B 43182 v 2L T
FHEES I )], AR ,2010,34(12) :6-10.

FAN Mingtian. Strategic plans of CIGRE distribution system &
disperse generation (C6)[J]. Power System Technology,2010,
34(12) :6-10.

[9] SAMUELSSON O, REPO S, JESSLER R, et al. Active
distribution network—demonstration project ADINE[ C] // In-
novative Smart Grid Technologies Conference Europe, IEEE,
2010:1-8.

[10] HisR#E, £ 5%, bk 20 Ai xS IR T TC L I i itk

B ()], L RGP 51, 2012,40(2) « 116-119.
XIE Binxin, WANG Zong, FAN Shilin. Influence on harmonic

characteristics of distributed network with distributed
generations| J ]. Power System Protection and Control, 2012,
40(2) :116-119.

[11] GB/T14549—1993 Mifig it A I MIER[S]. dbat:
[ ],y 4 et , 2008.

GB/T 14549—1993 Power quality Power system frequency de-
viation[ S]. Beijing:China Electric Power Press,2008.

[12] 5k D54k L ARFRMI. 40 =X Fin o) T F 190 16 Hy T

MM [T ]. VLR HL ML A2, 2008,27( 1) :38-40.
ZHANG Fang, XU Zhuo, XU Jingzhou. Effect of distributed
generation on the power supply reliability in distribution
network[ J]. Jiangsu Electrical Engineering,2008,27( 1) :38
-40.

[13] #L2F,E F,HEFE, % ZRASMAOREH R

SLSRCH M E WAL T]. i) RGARY SR, 2015
(10) :91-97.
CUI Hongfen, WANG Chun, YE Jilei, et al. Research of inter-
action of distributed PV system with multiple access points and
distribution network [ J ]. Power System Protection and Control
2015(10) :91-97.

[14] WALLING R A,SAINT R,DUGAN R C,et al. Summary of dis-
tributed resources impact on power delivery systems[ J]. IEEE
Transactions on Power Delivery,2008,23(3) :1636—1644.

[15] 2 FRE T ARAEBE. B IRTE T IR S 8 vt
BAZ R L T]. TEIR LA, 2008,27(4) 148-51.

LI Xin, JIANG Ping, XU Xingtao. Application of modal
analysis in parameter checking of passive filters[ J]. Jiangsu
Electrical Engineering,2008,27(4) ;48-51.

[16] EIkL. JEPAMBIFTCL) DML M. JEat AU Tl
ikt ,2016.

WANG Zhaoan. Harmonic suppression and reactive power
compensation[ M ]. Beijing: Machinery Industry Press,2016.

[17] WOMIE, £ B, XVHE%, S5 A 5 0 8 30 e o S [ 26 2

IR AN AR [T ], L T HOR 74z, 2000, 15 (6) : 40
44,
YAO Weizheng, WANG Qun, LIU Jinjun, et al. Compensation
characteristic of active power filter to different type of harmonic
source [ J ]. Transactions of China Electrotechnical Society,
2000, 15(6) :40—-44.

lEaEe

ARE(1991—) , B3 TLoR R N, B A
A WFIETT R RE IR R L T R (E-
mail ; 745599730@ qq.com) ;

BN (1991—) B VLR N BB
84 WFIE I 1) R BT RE I R L KOG AR ik RE
(E-mail :745599730@ qq.com) ;

B (1991—) 55 W JE 0 B F
S BEFE 7 18] g v RE ST AT R (E-mail
757716714@ qq.com) ;

gk FH(1994—) 5 VL AEEN A s A iR T 1)
77 B F SOBRE VR4 R (E-mail : 709223160@ qq.com) ,

MEIRH

(T 4% 108 )



108 LS BRI

Reliability and Life Analysis of Energy-storing Spring for High Voltage Circuit Breaker
TIAN Tao' ,ZHANG Zhaojun' ,ZHU Chao' ,CHEN Hao', WANG Yangyingfu® ,ZHANG Jianzhong
(1. State Grid Jiangsu Electric Power Maintenance Branch Company, Nanjing 211102, China;
2. Southeast University, Nanjing 210096, China)

Abstract: The conception of stress-strength interference model for mechanical reliability analysis is introduced and the
reliability model of cylindrical helical spring is given in this paper. Combining the strength degradation model, the phenomenon
of spring reliability decreasing with the operation times is investigated, where the reliability of the spring is correlated with the
operation times of the high voltage circuit breaker. According to the stress relaxation model and combination of stress relaxation
factor which considering the reliability model with strength degradation, the stress-strength interference model considering stress
relaxation and strength degradation is built. After that the life of breaker’s energy-storing spring is predicted. Finally, the
feasibility of this method is verified by the calculation example of a specific energy—storing spring.

Key words : reliability ; strength degradation ;stress relaxation ; circuit-breaker
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The Impact of Distributed Energy on Harmonic

Characteristics in Active Distribution Network
ZHU Qingrong, HUANG Wenjie, XU Xiuhua, ZHANG Tao
(School of Power Engineering Nanjing Institute of Technology, Nanjing 211167, China)

Abstract:In this paper, the influence of distributed energy on the harmonic of active distribution network is studied. Firstly,
the distributed energy in active distribution network is classified according to the type of harmonic source, which includes
current type and voltage type harmonic source. Then harmonic current’s generation, propagation and superposition rules are
analysed by simulation method, as the harmonic source’s power, the load at connected point and connected point change. The
generation and propagation of harmonic voltage in ADN are studied, considering the power and connected point of the harmonic
source’ change. As the simulation results, the conclusions are drawn to guide the connected points’ selection of the units
in ADN.

Key words: active distribution network; current mode harmonic source; voltage mode harmonic source; harmonic

transformation ; harmonic superposition component
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A Review of Insulation Design and Partial

Discharge Detection of DC Gas Insulated Line

ZHAO Ke, WANG Jingjun, LIU Tong, HE Pan
(State Grid Jiangsu Electric Power Company Research Institute, Nanjing 211103, China)
Abstract : Gas insulated line ( GIL) occupies an increasing proportion in the transmission system. The promotion of DC GIL can
improve the existing DC transmission mode, and has a very strong economic benefits. Compared with AC GIL, the major
technical difficulties and differences of DC GIL are insulation issues. Studies on DC GIL insulation issues are helpful to its
operation, maintenance, and life prediction. Domestic and foreign researches on DC GIL are widely introduced from two
aspects : the overall insulation design and internal partial discharge detection. It can provide a better cognition and reference for
further study on DC GIL insulation problems.

Key words: gas insulted line; direct current; insulation design; partial discharge
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