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Abstract

Long-term high-loss areas can bring huge economic losses to power supply enterprises, while tra-
ditional manual on-site investigation is time-consuming and labor-intensive, and the monitoring
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function of the metering system is insufficient. This product integrates advanced HPLC communi-
cation technology, ARM hardware processor, professional-level real-time LINUX embedded indepen-
dent software design, high-precision power metering, and simultaneous data comparison to analyze
and investigate line loss abnormalities based on data obtained from slave and master devices. The
product can simultaneously use multiple devices on the same phase line to further study the location
and possible causes of high line loss. When it is applied to low-voltage distribution networks, the de-
vice can monitor the load of the area line to achieve transformer-branch box-meter box grading,
phase-by-phase line loss analysis and warning functions. It has functions such as HPLC self-organizing
network communication, power metering, anti-theft monitoring, and simultaneous line loss com-
parison, ensuring the location of high line loss. It can accurately and intelligently judge high-loss
areas on the spot, moving towards a new high-quality, efficient, and digital line loss abnormality
investigation work mode, achieve lean line loss management of the area and achieve the effect of
reducing line loss and increasing efficiency of the power grid.

Keywords

Line Loss Investigation, Portable, Carrier Module, Data Comparison, Tool

Copyright © 2024 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. BiE AutiE
11, HAYSE

BEA SRR ERD, B Ca OBV ERE T ARG —FR 5y, HAl, B RGHERBHE R
SRS, £ S M IAEE S SEPREAERA - BUR R, E SO ARG, G XEER(—
B) & EA I A EVEE XK. BT RERAEE X REGHEKR. il oM ZRrssa, SHE
IR AR T —E e, W ERAE D TARES ., SEG K& s, HEiEPm Mt
fprdat, Atk ERRIHL[2] [3].

AU T P X 2 4 vy £ L R A 3 SRR A e e 45 v FR) M1 A2 4 PR AT L — AR AT . 52
Wi P L P R ORE R S R A8 %, AR 2 0 (IR B HE R AT R UL RS AL R B L ISR A5 H AN 5 2
B R PR A O R P L E L 2B R AN AT RO JE D AMEEANBIRL . = AR SR AN A
B Z Y RRASRREISAT il IWHRILREERE, HA T ReiE R R W 4] [5] [6]. XLk
BRGEBAN R TARER T —E G, e e XAmaR, Bl A A7 iR i i
N T8AL e T B R IR B W R A%, N TR 7 g & N iz 8 1, 578k, RCRA
B, fEfGRRI TR . ). BORAWIR, —SaXEREAR, Bl kg 8T RES TR R
[ RPN A X B RE T ER . PR (PRSI E RSP e B, AR E
I IXHC L2 5 1A 15 B PR I R 5

FERAE = — P 23 E IR AC 400 V ARZR b 465 sCk 40 e o HE B e B DA TE T .

1.2. AR B
By & XA RER L2, BRAERMT . Rim KR, G XEHER . REFHE. N,

DOI: 10.12677/iae.2024.122018 118 INE SR E S


https://doi.org/10.12677/iae.2024.122018
http://creativecommons.org/licenses/by/4.0/

F5 &

SEIEDL, DICHEE R BOR . O 1 FRIRE B 7 3R, H A F AR KA IR x4t e (0 65 X
BATHER . AT BUR T 0 M VAL N R BRI 57 HE A S AR ER[ 7] [8], BRI FLB I %E 1Y 5
(R IEIL FOARSE R P, 2 Bl A o e (T g R ST, T SEPRge it 2O, R
ZEl, Bugeih2kait, Hpmi R AR BOR G A BEE P 5 i, e, BRI R SR s
(K = ZER A [9] [10]. JEHERUL, HEATSEPRE&ST i MHEER, — SRl AN T AT HEE R, TR
K P P 1 v P e ELAH L A B B RO, A5 D AAEX iR AT R I, el rEEGE, HA S Il
Gl HAABAAABUAHE T BB N & KA TS, HARFEAREAGKIY, BFG
DOREENG L, FIWR SAAAETRH . X 6 XA 0 C AT I8, R GAIN L. BEBNERE
&0l A TR 3ATE A, BERGARE. A KU TR &7 SR BT 7347
SRR RE FARIRAN 70 SCE B TR, (HORREWT AR SR L

AT H AR5 L i W HE B B, W DU (2R Sk b O ECRE LA 2R b, S i
AU HLGE, FRREEREE HPLC bk A% 25 AR W HE AR B B . i Semd Al — B
[ ETELRT, FFEh it A RGP HE B 7 7 o, PRI At 1 A2 B S (R 20 0 b Sz
Dha ESENEE, W LMZI R & XN B R AT BE R, 2 BOE R e SR X, AT AR e ) A
Ry R R PR i, T8 B BEE RH 1

2. IBMRMTE
21 EEAGMREHERERSNTEE

{45 R B 7 o HE AR B 10 T DD RE AT T B B S A6 R G A DL P B e A0 e, X e 0 PR 2 T
Ja T RUINEEAS R B (T 5 3Q R 10 7 W HF AR ), G SRR RS it B, BV R im0 e — A i 2
FHSEIS 80 2 H R 2Bt E Ot .

B B IP54 B /K AR, 22207 s 2 B R A T i A e 07 5, AR T — IR AR I W] Dy e & S L g
URAh, A B HE AR A HL % U T T

1) BEMIEXAT B, 2T, AR

2) AR E A DR 6 XA AT G [X IR A i 0 X R . = AR f IR0 ) P e Sl (0 A Zh D6 L),
e e B A L At S A B L

3) I MR T A Lext, R 2 NME S A R R BT IE A A L R Bk
MG X FEHIZ AR, ASWr4E /N m] BE XSRS HEFZ 3 e s B AR .

22 KEMTIERE

MR )20 AT B8 1m0 B € B R 2 2E mJu L, EMNL BT HPLC HAM B AR F& 3 F
ML, BT, RIS & m R T RE R RN . ENLECE MHLRES B R c REHER WK 1
FiR o

NRRT, BE ENMNL A A AN, @it HPLC [ A MIEEAZ TR, 1I 7B R s
O, Sl 7 G B R B i m R A . 72 A A T . R PR s 4 290 1) ML TR R &R
G AHE R W 2 Frw.

2.3. REMFEHR

XL wHE A E EE A 5E. 0.5S il & 6. 0.5S 2 HEE$*3 (600 A5 A, HIKZE
WAE 45 mm). b EoRBE. FE8. TF R SIM R RIKEPE HPLC B, % & U gh s B4 ko

DOI: 10.12677/iae.2024.122018 119 INE SR E S


https://doi.org/10.12677/iae.2024.122018

+5 &%

MB@ENED | | LCORTRR cco
: RS485 :UART
AR
MCU
FRAEER
FEHIEIR
| | ]
B ERE e

Figure 1. System block diagram of master or slave
collection device unit
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Figure 2. System design block diagram for communication between master and slave device in high-loss inquiry
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Figure 3. Physical image of the master or slave device
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Table 1. Display content of the portable line loss abnormality investigation device
#= 1 EHEAERREHELRERERAS

iz U (V) 1 (A) P (kw) Q (kvar) EI&HR AL LRTR

FHL 245.11 198.11 4851 49.04

A 10.97% 9.30%
MAL 244.11 177.11 43.19 44.48

B 48 EXA 24511 176.11 43.12 4359 0.60% 0.60%
ML 244,11 175.5.11 42.82 4329 ov70 e
ES) 24511 97.11 23.77 24.03

C#H 4.52% 3.67%
MAL 244.11 93.11 22.69 23.15
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Table 2. Technical parameter table
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Figure 4. On-site physical image
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Figure 5. Screenshot of the metering automation system
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