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Development and application of theoretical calculation and diagnosis analysis
system of line loss based on J2EE framework

WU Hongliang', MEN Kun', DONG Nan', LIAO Bingbing”, ZHENG Quanchao®
(1. Electric Power Research Institute, CSG, Guangzhou 510080, China;
2. Guangdong Yi TEDA Science and Technology Development Co., Ltd., Guangzhou 510080, China)

Abstract: In order to strengthen the meticulous management of line loss and improve the economic benefits of electric
power company, this paper establishes the model of electric energy loss calculation model of power grid component in
HVDC system and diagnosis analysis and loss reduction potential analysis of line loss, develops theoretical calculation
and diagnosis analysis system of line loss based on J2EE framework. With the EMS system, SCADA system, production
management system, measurement automation system, marketing management system, distribution network automation
system, and the data centralized management system, through the open design, it not only realizes the automatic
extraction of line loss data and efficient synthesis, but also achieves the line loss theoretical calculation online, energy loss
diagnosis analysis and loss reduction potential analysis function. The proposed system has high security and portability,
and can provide a scientific decision-making tool for theoretical calculation of line loss and meticulous management,
economic operation, power grid planning and energy saving reconstruction, so it has broad application prospect.

Key words: theoretical calculation of line loss; meticulous management; diagnosis of line loss; interface design; power

system planning; loss reduction
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Fig. 1 System function block diagram

1.2 IRFEENENSER

1% D)) BEARER I 1 B ) B A il e b v A0 B A2 460
B, S S EBBEIS T S 2 Wi T REAH T
Mk 55 R G Bl T N BIFE A AR o
SR 5 X IX e FG AR 5 2 3 B THE T s B b A T UL
it Hetfe, G RGBS R T B RUR R, I
SE I EAZEC R T E B2 B TS 4 e 2,

LR A3 T NS A B RE A4

(1) PR GHAR IR, e ot 42 VbR v, JF5K
UK 5 e B B T S 2 Wi A RGEAHC 1 25k 55
REGH RN B 2 1 OB .

(2) PR ARG S S

1) =M AH R RGBT RS, B35 EMS/

SCADA. kM~ EH RS, iF & AL RS
P PREIN

2) P AH ¢ 2R G0 OGR4 v s Y
GIS &4t HWAL%. irEHMMLRS. TIERM
ESaak- L g Rl SNWE SR Sl IR PQIR
s

3) R Hs PIAH DG R G0 OC T iR, A FHAIC i
M GIS R4t HiHAL. rEAIMLRS. KE4
PR RS E OB LT G 2 ) SR
U

4) At JCAFAH ¢ R Ge B i O IRl o, FL 4
EMS/SCADA. &k EMAF~EH] AL, th&=HE)
T R G2 B I ISR



-110 - U R R BRI

(3) BL LB 5 1k

1) i EMS/SCADA 54 R4, 115 H3)
RGBT ULRC R e 5 B et £ 0 oAb o8t
ST I 2T SR A

2) LM GIS R4 BEWM AL, iF=E AR
i, PR BLRGE BB OO & VLR

EMS/SCADA
Y

Bt AR AR R BRI 2 i v B 28 7 5K HL
P o

(4) Bl b0 BE, AR Ze B 1) 3 N IR |
T LA W A B K TN

s B3 P AL G RO SRR 2 By

o

B K i ULhC .
EHASE e Gk

R EELEd
ARG

FCFIGISRYE |

i Hcdi

RS
ARG

ERCHAE b
AT

s R4 Rpsesn
! Bl e

v A3k
> #% |

R
L N

ML M GIS R4t
ECEET

o 2 A
> HARGRE
ST

R ||
LRI 6

INE SR
RS el £k
> SEHRL —
RO

WA |
R4

> RS |
ST
B
AT
nlEr—— e
s I R et
Y BT H TR -
CON
SR g
P
N
P AR il
M
LR
R
- EI
| gt RENEZE
K e
gA
R
™ hsaE [
W stfbett
I TS5
A X
Pk LT R
: o
IE T Y
At 4 L
H

:H r ,E}biff:?ﬁ4>|

0126 L e e

B 2 ZIRHIEEHSASERL S RIZE

Fig. 2 Loss data automatically imported and synthetic business process diagrams

1.3 ZRMEHELER

AREHE I LOCAE Ty 53 AN BBEE TS M
e, BATR AR B TS an e i1 I
EIIRE, TR IR AT Rl % R 2 E A
(Rl o A R T Ml RS AL
s IBATHARIVIER . SRR B AN DL LRk

{4 G TR P e 4 €] UYLV oV

LT R PR T e A AT

(1) Bt SO RE, e et Be v 5 i R
PR, SEOLEAR AR ORI AR M. MIER. &
HAEIIRE .

(2) Bt e B, R A5 IR S L L e B B



RMsE, 5% Mt 2EE NSRS SR M RGO TR BN - 111 -

WIS s n i dA g . . o EThEE

(3) Bt v A%, AR TR 1) b o A AR X 2
B THE R SRl 12 AT Bl A S
PR EUPEVCACAE s T BEA T ax i o %, JFAR K
At AR

(4) Bl iR A, ARIEHAZ AR, i B
TR it i, SRR it 5
o — SR VLRSS Iy T A T AL A AT

LTIl R BN S SRR W I 3 Bl

Hebi AT
SA

sy |«

SR A H %

Bl e 1%

BT %

LRl a7
ACINIEE

BT

v v v
LAl o IBATHA Sl Bl s AT
IS K 73 Bl iR b

E 3 ZMFIBEFZER K REE

Fig. 3 Loss data audit management business process diagrams
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Fig. 4 Line loss calculation business process diagrams
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Fig. 5 Line loss diagnostic evaluation business flowchart
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Fig. 6 Line loss reduce auxiliary decision-making

business process diagrams
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Fig. 9 Interface of the line loss calculation
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Fig. 10 Summary of line loss results interface
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Fig. 11 Summary of theoretical line loss results
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Fig. 12 Interface of line loss diagnostic evaluation
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3.6 PEIGREEHD T

o 45 R s 23 AT BT v s A8 RS FUL B 452 0 AT
T FEL P RBEADL B 53 20 BT, T L O AR I 1 1 L D)
WAL LA AT D) BR RS . R T
P . AR R AT e AU SO« 4 it AR A
NG MG HERGE T, TR 3 S
14 IR



FMysE, 5% T EE NSRS SR RGO TR BNV

- 115 -

WEEE qET -

W BRI aie it 5T S S A BT &5

| am | nan | spin | wncenr | o (USSR s | fwsn

g8 | REFEs EXENT

T FrTreT)
ERnsn

REGE MRS AREEGH

nnnnnnn

14 PEIRSRRE ST AE

Fig. 14 Line loss reduction strategy analysis interface

PP AR S o i DUREAOL A5 ol B 4 I, 3 0L
BRAUTHAL, AIASRERIEE A, JFREAT LR, e
IR PR

4 #ig

ST S W At RENITRNE, —
J71f, k5 EMS R4, SCADA R4, A4 B
RE. IMREHASMNRS. EREHARS. i As)
R S8 UL RCE OB A A B R G IR TS L
Ths SEIER BB T R AR 1 F B AT K
B RRBRR T i ST A e, tohH
WERIAE TR T A ) B S 4%, flik4ii
PR SISO T REs A — 7T, RS T
FEL D BT G ) FE RERURE VT SR, g F X R bR
YA BB e R AR, B HBRE & T e i K
o I HRGICTRAL T L A02 W o W RIS 4 B ok
WIRE, HHMAETHEIT. MR S SosE st T
Blegaicds, w0 T LMERE HYERBERE . FR,
ZARGHET 12BE ZE T D) REAEER T A, Ak
w, AR, HEATRUMO SR TR R ) 2
HAh Sl . 27 AR, ASOF RN
PRI 512 Wi RE AR B s LN
ERN) RN F AT S, 0 F A T ekt 4
2 e Ak R et HAA 2 e

5% 3Tk
(1] BUBAE. WM HAEBIFEIM]. dbnt: o [B HL Ty Hh AL,
2002.

(2] vhEETT R R DT 2w kAR dE. 1301Q/CSG 1
1301-2008 £k 453 RIS T ALBCARBRAES]. M T [E R
Jr A FRITAE 22 ], 2008.
Enterprise Standard of Southern China Power Grid Co.,
Ltd. 1301Q/CSG 1 1301-2008 technology standard of
theoretical calculation of line loss[S]. Guangzhou: China
Southern Power Grid Co., Ltd., 2008.

(3] BiRJT, sk, R, S5, IO eR MY 2R B RE 2R VAt 22V

(4]

(5]

(6]

(7]

(8]

[9]

(10]

(11]

7). B RGRY SHH], 2014, 42(13): 39-44.
CHEN Fang, ZHANG Li, HAN Xueshan, et al. Line loss
evaluation and application in distribution network[J].
Power System Protection and Control, 2014, 42(13):
39-44.

K, BUERIL O R A PR e 70 A A B i AL
0. B RGRY SHH], 2013, 41(12): 27-35.

LIU Jian, DUAN Jingjing. Line loss limitation analysis
and optimal planning of loss reduction for distribution
grids[J]. Power System Protection and Control, 2013,
41(12): 27-35.

AR, T SCADA ARG seBLHL MBS 2 i a2k 1
HITNED]. = RHEIIHOR, 2008, 36(3): 5-6.

LI Xiaosong. SCADA system implementation method
based on grid line calculation of the theoretical line
loss[J]. Yunnan Electric Power, 2008, 36(3): 5-6.

RS, R, THER SR M B S
%) RS H ML, 2002, 26(11): 50-53.

YUAN Huimei, GUO Xiqing, YU Haibo. New method
for calculating energy losses in medium-voltage distribution
systems[J]. Automation of Electric Power Systems, 2002,
26(11): 50-53.

VRO, b, Jhnid, 5%, JETRESMTHEERH
W2 S T OTA[T]. MR, 2003, 27(3): 59-62.
XU Hanping, HOU Jinfeng, SHI Liuzhong, et al.
Calculation method of power system line losses based on
data of state estimation[J]. Power System Technology,
2003, 27(3): 59-62.

TR, TR, T AT S AR IC R ) LB N T 5
0. B RGRYS5HEH], 2010, 38(14): 115-119.
ZHANG Zongwei, ZHANG Hong. Theoretical calculation
on distribution network line loss based on measurement-
based load[J]. Power System Protection and Control,
2010, 38(14): 115-119.

VRSt WA, SEEP. IO H MR AR A R T
R W RGO 51, 2010, 38(1): 96-99.

HE Xianhao, PENG Jianchun, GONG Yanping. Research
on the misunderstandings on reducing line losses of
distribution network[J]. Power System Protection and
Control, 2010, 38(1): 96-99.

JALER, BRE, X, i MRS Y
SHTRGEI]. HMECR, 2007, 31(9): 88-90.

ZHOU Shiyue, CHEN Jun, LIU Haiyan. Power grid
energy loss calculation and analysis system[J]. Power
System Technology, 2007, 31(9): 88-90.

B, B, Rk, BB E TR AT i
THIFR[I. TP, 2010, 33(6): 16-20.

ZHAO Xi, ZHU Yun, LIANG Zhencheng. Development



- 116 -

&) &GS EAH

(12]

(13]

[14]

[15]

[16]

[17]

(18]

of theoretical line loss online calculation and analysis
software[J]. Guangxi Electric Power, 2010, 33(6): 16-20.
HITTHE, XU, hdkbg, S Ha R Zedi S i o B
HARGMIT RSN, B, 2007, 8(7): 19-22.

MIAO Zhumei, LIU Wei, CHOU Jiyang, et al. Development
and application of real-time monitoring and management
system for power grid line losses[J]. Electrical Equipment,
2007, 8(7): 19-22.

T BT RS Z 0 U 2 1 A BESE D).
7 R TR, 2012.

DU Xue. Analysis of four-ins line loss management-
based information system[D]. Guangzhou: South China
University of Technology, 2012.

TR, HuDX Hp R BLS 2k A A S ER RE LT  Boh S
JFRID]. BT )R, 2012,

ZHANG Yan. Design and development of regional grid
line calculation of theoretical line loss data interface[D].
Nanning: Guangxi University, 2012.

P 2 w24 2 2 AR ST RO IIE SUAT Y
[D]. fRyE: fedbri S R%, 2008.

LI Hongkai. Research and application of power company
line loss on-line analysis system[D]. Baoding: North
China Electric Power University, 2008.

HR, WA, SRS, AE. HbIX HL R ER Z H S SR
Bl & T[], W R GRS E], 2015,
43(9): 47-53.

DONG Nan, YANG Liu, WU Hongliang, et al. Demand
data synthesis method of regional power grid theoretical
line loss calculation[J]. Power System Protection and
Control, 2015, 43(9): 47-53.

B, TR, WERIE, & KA AR T A 5e 4
WFERTHE 500 B THEAR YR, 2014, 29(5):
261-264.

ZHAO Zhenghan, WANG Youhua, LING Yuesheng, et al.

Calculation and analysis of large-capacity high-frequency
transformer winding losses[J]. Transactions of China
Electrotechnical Society, 2014, 29(5): 261-264.

JMTZ, T, B, 5. —AHDE BRI A )
AR TVET]. W1 RS L AahbaEk, 2015,
27(4): 1-6.

ZHOU Renjun, WANG Jiao, HOU Xuebo, et al. Optimized

method to adjust phase selection using three-phase feeder

loss model[J].
27(4): 1-6.
[19] Schsde, ke, 1A R Kohonen #5741 BP A1)
JC B R 2 A T[], HB AR 43R, 1993, 14(3): 16-20.
WEN Fushuan, HAN Zhenxiang. Joint use of Kohonen
model and BP model distribution network line loss

Proceedings of the CSU-EPSA, 2015,

calculation[J]. Transactions of China Electrotechnical

Society, 1993, 14(3): 16-20.
[20] ¥REBN, HERT, £, 5 ST R0 KN Rk 2=
ST RERL RN T EWT S, O R GRS 1,
2015, 43(14): 40-43.
TU Chunming, DONG Taiqing, JIANG Fei, et al. Energy
efficient distribution network planning method based on
the difference of layering and zoning[J]. Power System
Protection and Control, 2015, 43(14): 40-43.
GRS, WS, U, SE SR AR AL T
& XA AUEE D] Bk SRR, 2014, 30(3):
81-86.
ZHALI Yingge, QU Ziqing, XIN Jieqing, et al. Area line
loss estimation method under load recording meter fault
cases[J]. Power System and Clean Energy, 2014, 30(3):
81-86.
U, ER, EEETE . R TR 10 kv R 2
AR T HME R G HIWEHRI[T]. =3, 2003, 39(4):
23-25.
LI Yuan, ZENG Rong, SHENG Xinfu. Research on
distributed reactive power compensation system based on
total optimum in 10 kV Distribution network[J]. High
Voltage Apparatus, 2003, 39(4): 23-25.

(21]

[22]

WS HEA: 2015-05-12;
EE BN

Z 7 (1981-), B, #H+, HALFIH, EMEGT
BT, TRZHATEAHCURNRFELTFE N ZFHR;
E-mail: wuhl@csg.cn

M 4R30975-), %, hd+, HRIEF, L2HEH
®) W Rt B A Ao B AT R R AR AR E-mail:
menkun@csg.cn

F b (1987-), 4, Ak, TP, TERFEHA
w, ) W 494 % E-mail: dongnan@csg.cn

(% £Hm)

& HHF: 2015-08-07



