HA TS E31Mt 2026 A 5 A 2

Journal of Electrical Engineering and Automation https://jeea.oajrc.org/

ELT B ) — ik [E Y BC B P B T R & B AR et 51

It Ao, B £ B oY

'HTire kFaaihsnr LHEx
2EHEE K FH P AR RRFRE LHET

[HE] e M@ A E ) ZAHEA R, REEEHATERERETRNGT AL L, B33 L3k
SEMALE A Blg, RV SHRIBIRMATRIEE PG, WELNE ZTEW, LESIHINL, &
WA, HRERARKEING, B-FEEMHFK, FIHBLEZR. 4P LERFM, ALACH—KEBAZS,
MERIEEN, B, 28, PAYARERRKRE, KA EERERNA L%, ESRARFEELKE, BREaz0L
FLRHAE, BERAKFE, CENAF, ATARNPFBEFEL, B3B%F T, AALRRAKE. A— %D
KT RAT NS IE ﬁL%ﬂLﬁo%%%A%%ﬁWﬁ£%\%ﬁW%%Eﬁﬂﬁﬂ B S A S kiR
1% 2B, ééé‘)ﬂf#% M E ST, FAREREALTEN, HAERER HENS, Ald HEFIER
RERR LI, B EEA%,

[XHE] R —KE; RER; ©ERERN; HIBEE;, FFHH; LhG

[(EEWMB] BRaRMAFEed LA A (62373197) ; iTHA B FFRABAF (ARHF) FRXE LR
B (23KIB120010) ; 74 = ar44E5 B (BY20251038) ; @ wuRd K AALF Iz a RAF £ F 5k
7B (YX005002)

[YisBEAY 2026 45 A 15 B [EFIEHEAY 2026 46 A 20 B [DOI] 10.12208/j.jeea.20260009

Voltage quality monitoring system for distribution networks based on the one map of power grid
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[ Abstract] The transformation of the distribution network to a new power system is accelerating. The contradiction
between the surge in equipment and the insufficient adaptability of the traditional management mode has become prominent.
Topological data is stored in an unstructured graph model, and key business data depends on manual extraction and
organization, resulting in lagged updates. Voltage monitoring requires regular queries, making it impossible to capture
fluctuations in real-time and difficult to trace. This has led to data silos in multiple systems, low cross-platform query
efficiency, and restricted operation and maintenance efficiency. In response to the above problems, this research takes the
One Map of the Power Grid as the core and constructs a full-process technical system of data access-governance-modeling-
application, with a focus on breaking through the voltage quality monitoring module. It integrates multi-source data such
as power consumption information collection and distribution automation, covering information such as topological
associations, voltage time series, load, and user profiles. Standardized governance is completed by eliminating outliers,
complementing missing data, and unifying the coding format to connect topological logic. A voltage judgment model
integrating an anomaly detection algorithm and a classification model is constructed. The anomaly detection algorithm
filters out occasional fluctuations, and combined with the differential determination of user characteristics, it realizes
panoramic monitoring, accurate early warning, and proactive maintenance of voltage quality, providing technical support
for the digital transformation of the distribution network and helping to upgrade the lean operation and maintenance.

[ Keywords] One map of power grid; Distribution network; Voltage quality monitoring; Data governance; Anomaly
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