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Industrial equipment operations and maintenance knowledge graph
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Abstract: Aiming at the challenge of unseen fault relation extraction due to scarce fault cases and insufficient new equipment/
process data in industrial operation and maintenance scenarios, this paper proposes a solution for industrial operation and maintenance
knowledge graph construction and few—shot fault relation extraction based on Chain—of—Thought thinking. The core is constructing a
relationship— aware collaborative knowledge graph integrating relational statistical and structural features, enabling in — depth
characterization of industrial element associations. Additionally, a CoT reasoning enhancement mechanism fused with a reflection
and correction module and a complex fault hierarchical decomposition strategy is designed to improve fault traceability accuracy and
stability. Based on the few —shot learning paradigm, the system constructs industrial operation and maintenance texts, designs
prompt templates, and conducts semantic alignment fine—tuning, achieving generalized extraction of unseen fault relations with only
a small number of labeled samples. Experimental results demonstrate that the proposed system effectively addresses key issues like
data scarcity and cumulative reasoning errors in industrial operation and maintenance, providing reliable technical support for
intelligent operation and maintenance.
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Fig. 1 Comparison and flow of thought chain reasoning processes

with / without reflection and correction module

2.3 SHRWEEE SR 5 RIS

FEXMEGERY CoT J7 75 Bl Z 1 W 14 52 2% ] i 7y
il RIS, ABIFSE SR T 232 53 ik SR s L A0 B 200 4 B
SORIE SEBURTHERR 2E E A FAR i R A 2R S B )



CRR Erfrff, % T CoT GER BN Tl Bt A e iR it 2 85
TR I RS K DR 22 5 SRR 0, S T g AR R TR, Y R “F R Tl

P A ML SR TR AR it DA — 2R 9 o S ) ] B
AL 2 i AR SRS T A 45 A AL , v
FeAR U R S BOAZ OSSR BT OGS 3, AR
ST RIRIETTE P IR C 2 o B 2% (R AR Al 32
SR S ) TR AL, i i e e 3 A ) R P T 45
R AHT T R A e B R B R

B> 7 IR SR A R 2 Rl RSB IE AL
T AL S TE A R A A AR IR
A IR 2E | AR HEE ST IBIE b S R iR A B
HEAC R SRR, AR IR R S U i
SRR S WL RS 5 4% 20 R AR T8 B 58 A il i )
VA . B2 AR S ) R it ) T AR T L AN 5T 2 BT
71N LRI B FRAR 1 52 Al B PR ) X B, S o3
ARUE S5 SR T TR E M, B HE T2
EN RS {77

Ji ik D Y R IR T 142 [0 25 A2 % it

A WA i BB 1) e
FIl 1
T2
F I3

TR 503 TR A

B FE iR EW

B 2 B maain) By g R st iR e
Fig. 2 Comparison flow of thought chain reasoning processes with

/ without problem decomposition module
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Fig. 3 Flowchart of entity relation extraction model
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